From:
To:
Subject: RE: Abstraction applications
Date: 24 April 2024 19:15:00

| am aware of the article but have been advised to keep all communications in writing during the
Pl period, with all relevant parties involved in the Pl. So happy to address any questions in
writing.

Best Regards

m
rrom: I

Sent: Tuesday, April 23, 2024 9:37 AM

To: I

Subject: [SUSPECTED SPAM] Abstraction applications

CAUTION — This email has been received from outside the NICS network. If you have any concerns,
please report for investigation.

Good morning [}
| would appreciate an urgent call to discuss an article that appeared in a Sunday newspaper and

has been brought to my attention.
Kind regards,

Sent from my iPhone

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit us
at: dalradian.com

Registered Office:


https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU3ZWZm&t=QWtSZjAyTGU3Qnd5dm5FR1Q3Z0tObFgyUnFsNllLeGlTL1BQL3E4bmM5OD0=&h=c7024dc1710441c19f6991cfd0c00324&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA
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AIL DALRADIAN RESPONSES - Acknowledgements

Date of objection |Date Acknowledgemet or copy
Response no |File Ref No TC received of application sent
1 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
2 AIL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
3 AlL/2020/0105 & AIL/2020/0106 {01/02/2021 07/02/2021
4 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
5 AlL/2020/0105 & AlL/2020/0106 |01/02/2021 07/02/2021
6 AIL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
7 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
8 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
9 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
10 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
11 AlL/2020/0105 & AIL/2020/0106 |01/02/2021 07/02/2021
12 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
13 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
14 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
15 AIL/2020/0105 & AIL/2020/0106 [01/02/2021 07/02/2021
16 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
17 AIL/2020/0105 & AIL/2020/0106 [03/02/2021 07/02/2021
18 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
19 AlL/2020/0105 & AlL/2020/0106 |03/02/2021 07/02/2021
20 AIL/2020/0105 & AIL/2020/0106 [03/02/2021 07/02/2021
21 AIL/2020/0105 & AlL/2020/0106 [03/02/2021 07/02/2021
22 AIL/2020/0105 & AIL/2020/0106 [03/02/2021 07/02/2021
23 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
24 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
25 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
26 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
27 AIL/2020/0105 & AIL/2020/0106 |[03/02/2021 07/02/2021
28 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
29 AIL/2020/0105 & AIL/2020/0106 |[03/02/2021 07/02/2021
30 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021




31 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
32 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
33 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
34 AlL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
35 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
36 AlL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
37 AlL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
38 AIL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
39 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
40 AlL/2020/0105 & AlL/2020/0106 [02/02/2021 07/02/2021
41 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
42 AlL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
43 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
44 AIL/2020/0105 & AlL/2020/0106 |03/02/2021 07/02/2021
45 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
46 AIL/2020/0105 & AlL/2020/0106 [02/02/2021 07/02/2021
47 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
48 AIL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
49 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
50 AlL/2020/0105 & AlL/2020/0106 |03/02/2021 07/02/2021
51 AlL/2020/0105 & AIL/2020/0106 |03/02/2021 07/02/2021
52 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
53 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
54 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
55 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
56 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
57 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
58 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
59 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
60 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
61 AIL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
62 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
63 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
64 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021




65 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
66 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
67 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
68 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
69 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
70 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
71 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
72 AIL/2020/010S & AIL/2020/0106 |02/02/2021 07/02/2021
73 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
74 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
75 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
76 AIL/2020/0105 & AIL/2020/0106 (02/02/2021 07/02/2021
77 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
78 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
79 AlL/2020/0105 & AlL/2020/0106 (02/02/2021 07/02/2021
80 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
81 AIL/2020/0105 & AIL/2020/0106 ]02/02/2021 07/02/2021
82 AlL/2020/0105 & AlL/2020/0106 {02/02/2021 07/02/2021
a3 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
84 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
85 AIL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
86 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
87 AIL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
88 AlL/2020/0105 & AIL/2020/0106 [02/02/2021 07/02/2021
89 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
90 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
91 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
92 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
93 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
94 AIL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
95 AIL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
96 AiL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
97 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
98 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021




99 AlL/2020/0105 & AlL/2020/0106 |02/02/2021 07/02/2021
100 AlL/2020/0105 & AIL/2020/0106 |02/02/2021 07/02/2021
101 AlL/2020/0105 & AlL/2020/0106 |04/02/2021 09/02/2021
102 AlL/2020/0105 & AIL/2020/0106 |04/02/2021 09/02/2021
103 AIL/2020/0105 & AIL/2020/0106 |04/02/2021 09/02/2021
104 AlL/2020/0105 & AlL/2020/0106 |04/02/2021 09/02/2021
105 AlL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
106 AiL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
107 AlL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
108 AlL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
109 AIL/2020/0105 & AlL/2020/0106 [05/02/2021 09/02/2021
110 AIL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
111 AIL/2020/0105 & AIL/2020/0106 |05/02/2021 09/02/2021
112 AIL/2020/0105 & AIL/2020/0106 |06/02/2021 09/02/2021
113 AlL/2020/0105 & AIL/2020/0106 |06/02/2021 09/02/2021
114 AlL/2020/0105 & AIL/2020/0106 [07/02/2021 09/02/2021
115 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
116 AIL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
117 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
118 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
119 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
120 AIL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
121 AIL/2020/0105 & AlL/2020/0106 |07/02/2021 09/02/2021
122 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
123 AIL/2020/0105 & AlL/2020/0106 |07/02/2021 09/02/2021
124 AlL/2020/0105 & AIL/2020/0106 |07/02/2021 09/02/2021
125 AlL/2020/0105 & AIL/2020/0106 {07/02/2021 09/02/2021
126 AlL/2020/0105 & AIL/2020/0106 |08/02/2021 09/02/2021
127 AlL/2020/0105 & AIL/2020/0106 |08/02/2021 09/02/2021
128 AIL/2020/0105 & AIL/2020/0106 }[08/02/2021 09/02/2021
129 AlL/2020/0105 & AIL/2020/0106 |08/02/2021 09/02/2021
130 AlL/2020/0105 & AIL/2020/0106 |08/02/2021 08/02/2021
131 AlL/2020/0105 & AlL/2020/0106 |08/02/2021 09/02/2021
132 AlL/2020/0105 & AIL/2020/0106 |08/02/2021 08/02/2021




133 AlL/2020/0105 & AlL/2020/0106 |09/02/2021

134 AIL/2020/0105 & AIL/2020/0106 |09/02/2021 09/02/2021
135 AIL/2020/0105 & AIL/2020/0106 [09/02/2021 09/02/2021
136 AIL/2020/0105 & AIL/2020/0106 [09/02/2021 09/02/2021
137 AlL/2020/0105 & AIL/2020/0106 |09/02/2021 09/02/2021
138 AIL/2020/0105 & AIL/2020/0106 |10/02/2021 17/02/2021
139 AlL/2020/0105 & AIL/2020/0106 |11/02/2021 17/02/2021
140 AIL/2020/0105 & AIL/2020/0106 |12/02/2021 17/02/2021
141 AIL/2020/0105 & AIL/2020/0106 |13/02/2021 17/02/2021
142 AlL/2020/0105 & AIL/2020/0106 [14/02/2021 17/02/2021
143 AIL/2020/0105 & AIL/2020/0106 |15/02/2021 17/02/2021
144 AIL/2020/0105 & AIL/2020/0106 [15/02/2021 17/02/2021
145 AIL/2020/0105 & AIL/2020/0106 [18/02/2021 19/02/2021
146 AIL/2020/0105 & AIL/2020/0106 |24/02/2021 25/02/2021
147 AIL/2020/0105 & AlL/2020/0106 |25/02/2021 01/03/2021
148 AIL/2020/0105 & AIL/2020/0108 |25/02/2021 01/03/2021
149 AIL/2020/0105 & AIL/2020/0106 |25/02/2021 01/03/2021
150 AIL/2020/0105 & AIL/2020/0106 [25/02/2021 01/03/2021
151 AlL/2020/0105 & AIL/2020/0106 |25/02/2021 01/03/2021
152 AIL/2020/0105 & AlL/2020/0106 |25/02/2021 01/03/2021
153 AlL/2020/0105 & AIL/2020/0106 |25/02/2021 01/03/2021







Question Number

Question Detail

Response number on response spreadsheet

The setting should be given central
importance-the Sperrins AONB, the
Owenkillew SAC, the Owenreagh ASSI, the
Foyle River & tributaries system SAC & ASSI,
the nearby RAMSAR site of the Black Bog,
the SAC featuresof Mullan Woods &
Drumlea Woods. No one in their right mind
would consider putting a toxic goldmine &
processing plant in such an environmentally
sensitive setting

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42,4
3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,
62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1
00,101,102,103,104,105,106,107,108,109,110,111,112,11
3,114,115,116,117,118,119,120,121,122,123,124,125,126,
127,128,129,130,131,132,133,134,135,136,137,138,139,1
40,141,142,143,144,145

Why should Dalradian escape the
legislation associated with reservoirs? It is
unbelievable thath they could be allowed
to build ponds containing 40,200m° {'clean
water' pond) & 38,855m° (West Pond) &
escape the legislation associated with
reservoirs containing 10,000 + m’ just
because Dalradian's will be excavated
below ground level

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42,4
3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,
62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1
00,101,102,103,104,105,106,107,108,109,110,111,112,11
3,114,115,116,117,118,119,120,121,122,123,124,125,126
127,128,129,130,131,132,133,134,135,136,137,138,139,1
40,141,142,143,144,145

r

The application states that surface water
from north of the proposed infrastructure
site will be collected in the North Diversion
Berm & directedto the 'Clean Water pond'.
This is too vague and requires clarification.
What size of area are they talking about in

order to abstract 2,250 m? per day?

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42,4
3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,
62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1
00,101,102,103,104,105,106,107,108,109,110,111,112,11
3,114,115,116,117,118,119,120,121,122,123,124,125,126,
127,128,129,130,131,132,133,134,135,136,137,138,139,1
40,141,142,143,144,145




4

Most of the area from which they are
applying to abstract water is covered in
peat, supporting blanket bog and wet heath
habitats that are recognised as priority
habitats in NI & are also listed under Annex
1 of EU Habitats Directive.

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42 4

3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,

62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1

00,101,102,103,104,105,106,107,108,109,110,111,112,11

3,114,115,116,117,118,119,120,121,122,123,124,125,126,
127,128,129,130,131,132,133,134,135,136,137,138,139,1

40,141,142,143,144,145

5

These peatlands will be negatively
impacted if their water is abstracted.
"Peatlands are the largest terrestrial carbon
store. They can store twice as much as all of]
the earth's standing forests, even though
they only cover 3% of the world's land
surface.” {The Guardian 28/7/17)

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42,4
3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,
62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1
00,101,102,103,104,105,106,107,108,109,110,111,112,11
3,114,115,116,117,118,119,120,121,122,123,124,125,126,
127,128,129,130,131,132,133,134,135,136,137,138,139,1
40,141,142,143,144,145

6

Dalradian use annual average rainfall
figures from Lough Fea as 1347mm,
whereas MET Office Report on NI Climate
{Oct 2016) states that the rainfall in the
wettest places in the Sperrins is 1600mm &
at Killeter forest in the west of Co Tyrone
the annual average is 2000mm. Therefore

Dalradian has downplayed the rainfall

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,7,18,19,20,21,22,23
,24,25,26,27,29,30,31,32,33,34,35,36,37,38,39,40,41,42,4

3,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,

62,63,64,65,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,1

00,101,102,103,104,105,106,107,108,109,110,111,112,11

3,114,115,116,117,118,119,120,121,122,123,124,125,126,
127,128,129,130,131,132,133,134,135,136,137,138,139,1

40,141,142,143,144,145




Water quality in the Pollanroe Burn & in the
Owenkillew River into which it flows will be
negatively impacted as a result of this
project. It is significant that Dalradian says
‘ground water guality is not considered
relevant to the abstraction licence
applications!' The quality is of great
concern to the public when they know that
Dalradian propose to discharge a toxic mix
of 24 heavy metals, fuels, acids etc into
these "protected” rivers.
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Changes to groundwater levels will become
more critical over the life of the mine.
These changes will impact on groundwater
abstractions, surface water and peatland.
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Dewatering of the mine will resultin a
drawdown of the surrounding groundwater
resources.
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This 2020 report says that groundwater
levels will return to near natural conditions
around 15 years post closureof the mine.
Diradian's earlier reports stated it would
take 100 years post closure. No explanation
for the big change has been provided. What
is the public to believe?
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Abstracted mine water is calculated to be
1650m3 per day. Adverse impacts from this
abstractionwould be shortages of supply,
increased pollution through reduced
dilutionand damage to habitats dependent
on the water bodies.
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Water Framework Directive (WFD) requires
river morphology to be protected to meet
the ecological objectives of the Directive
and for watercourses to maintain good
standard. These abstractions are in
contravention of the WFD.
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These abstracion applications mention the
impacts on the Pollenroe Burn, the
unnamed watercourse and to a lesser
extent on the Owenreagh River. They do
not consider the fact that the Owenreagh
joins the Owenkillew a short distance away
and that both rivers and the Burns and
watercourses that flow into them are in
fact the headwaters of the Foyle River
System.
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The cumulative impact of all these adverse
impacts of these water abstractions has not
been considered.
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Furthermore, water is abstracted
downstream at Newtownstewart for the
Derg Reservoirs to provide a public water
supply for 39,000 people. NIEA, in their
2019 report "Drinking Water Quality in NI*
stresses the need to protect the catchment
from which water is abstracted in order to
improve the water quality & reduce

potential contamination risks.
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It is self-evident that the proposed two-
year construction phase would disturb the
natural ground surface cover of the
headwaters of the Pollenroe Burn & will
increase run-off rates in the proposed
infrastructure site. This cannot be allowed
as the sediment etc. would kill the Fresh
Water Pearl Mussels (FWPM]} in the
Owenreagh River. Dalradian seems to think
that 2 months or 2 years damage is
negligible. They don't even appreciate the
exceptional importance of protecting
ireland's only globally endangered species,
FWPM. Once they are killed, they are gone
forever.
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The resultant increases in all flow
conditions (average annual, monthly & low
flow) surely must have potenetial to
increase flood risks and result in out of
banks flows, bank erosion and deterioration
of ecological habitats.
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Dalradian has NO respect for the unamed
watercourse from which they propose to
cut off its head and divert some of its flow,
leading to major adverse impacts. Just
because it has no namedoent mean it has
no function in the Rive Foyle System.
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In view of the above impacts and risks, the
precautinary principle must be applied and
these abstraction licenses refused.
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Thie proposed abstraction requires a full
Environmental Impact Assessment carried
out by a recognised professional and a
biodiversity survey, again carried out by an
Eclology Professional. Without the EIA and
the Biodiversity Survey this application and
your subsequent decision is in breach of the
EU Habitats Directive.

28

21

There has been absolutely no
Transboundary consultationor notifications
with the Republic of Ireland on possible
impacts of the extaction on pathway
receptors in the Republic of Ireland either
via rivers, lakes and streams or via
underground watertable, aquifers. This is
contrary to EIA and Arrhaus convention
assessment and agrements on
transboundary projects, and therefore this
applicationin not in acordance with
international law.
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These applications form an integral part of
a much largerplanning applicationfor a
goldmine, processing plant,
LA10/2017/1249/F. The water abstractions
& impoundment are intrinsicallylinked with
other major parts of the project including
the underground mining, blasting,
discharges, exploration works, mine waste
facility, an underground cavern for rock
crushing and other plant, use of water
throughout the entire site. Applications
AlIL/2020/0105 & AIL/2020/0106 are not
self-standingnor can they be adequately
assessed without considering the full
project. The documentation submited by
Dalradian does not address the cumulative
impact of all the essential & relevant
aspects of LA10/2017/1249/F nor the in-
combination factors impacting negatively
downstream on legally protected
waterways of the Owenkillew & Foyle River

System.
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Peat bogs are not only effective carbon
sinks, but alsoc important as natural flood
alleiation because of the amounts of water
they store. Dewatering them would have
serious knock on consequences for flash
floods and land erosion/ destabilisation
events. The recent Meenbog disaster on
borderland with Donegal and its knock-on
effects on the Derg will focus minds in
Loughs Agency and Daera as well as the
public. In light of the new awareness all has
changed: no longer must be corporate
powers be allowed to loby or massage
away the environmental damage of big

mining.
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Considering the massive risks &
environmental impacts, the interconnected
proposalsand the Carbon impact, these
Applications require considerationat a
Public Inquiry.
http://www.legislation.gov.uk/nisr/2006/4
82/regulation/17/made The
documentation submitted fails to
acknowledge the scale & range of the risks
nor the gravity of the potential negative
impacts on the Foyle River Basin, It's as if
the Dalradian Applications were marketing
the propsal and focused on minimising the
scale of all negative impacts & multiplicity
of risks at plat here. Dalradian presents a
one-sided interpretation of the risk factors.
It lacks objectivity and professionalism
regarding negative impacts on these
vulnerable and important waterways, home
as they are to 'lreland’s' only globally
endangered species, the fresh water pearl

mussels.
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Another factor not fed into the Abstraction
Application details: Dalradian Gold has also
submitted a separate applicationfor a new
mains water supply that is of scale that
nees a new pumping stationbeside
Greencastle Community Centre. The public
water resource is at breaking point already,
will be unable to cope. As recent as last
May, NI water warned the public that:
"Northern Ireland's water supply is facing a
"network failure” as the hot weather
continues. Des Nevin of NI water said: "If
demand continues at this level it will lead
to failure in our network and customers in
certain areas will lose supply or suffer low
pressure. Some customers over the past
few days are already experiencingthis,
especially those on high ground. We are
asking customers to help us, especially over
the next few days where the temperature
will continue to be above 20 degrees

Belfast Telegraph 31 May 2020.
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CURRAGHINALT GOLD PROJECT: ABSTRACTION LICENCE
APPLICATION (SURFACE WATER)

INTRODUCTION

This reporl is prepared in support of the application for an Abstraction Licence for surface water
from the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle, County
Tyrone, BT79 7QP (Irish Grid Ca-ords E258418, N383902) {'the Site')

An abstraction licence is required by the project in accordance with Water Abstraction and
Impoundment (Licensing) Regulations (Northem Ireland) 2006 (2006 No 482) (hereafier “the
2006/482 Regulations”).

Two abstraction licences are being soughi by DGL for the project:

» one for abstraction of surface water and storage in the Clean Water Pand (this application},
and

+ one for abstracted mine water through dewatering of the underground mine and siorage
within the West Pond.

This document provides supporting information for the application for abstraction of surface
waler from upstream of the proposed infrastructure site. Section 2 of this report provides delails
required by the official application form that could not be written into the form. Section 3
provides supporting information to the application including background detalls on the project,
its setting, the site wide water balance, and summartes of the assessmenis informing the
appfication. If additional information is required, the assessmants form part of the Curraghinait
Project Planning Application and are publicly available.




SRK Consulting Curraghinait Abstraction Licence Application {Surface Water) - Main Repori

2  APPLICATION FORM CONTENT

2.1 Abstraction of water (Form Section 4.2)

Local irish Grid | Source type Use Mapi/Schematic
name/Townland Reference label <
Pollanroa Burn E Diversion of industrial process water Figure 2-1
catchment, 258564.10 | surface run off | and maintaining minimum

Teabane West, N flow in Pollanroe Burn.

near Greencastle, 38462093

Counly Tyrone

Surface water run-off from the north of the proposed infrastructure site will be collected In the
North Diversion Berm and directed o the Clean Water Pond (Figure 2-1). The Clean Water
Pond has a capacity of 40,260 m* The primary use of water from the Clean Water Pond will be
to provide a source of fresh water for the process plant. Overflow from the pond wifl also be
used o maintain a minimum flow in the Pollanrce Burmn (compensation flow) if necessary
{Section 2.2.1}. The pond will be excavated below ground level, so water will not be Impounded
by a man-made slructure, meaning the pond will not be governed by reservolr legislation.

Natural surface water runoff lo the Clean Water Pond will not be managed. The ponds will
provide a degree of attenuation, but the catchment upstream of these ponds will not be
developed and no change in greenfield runoff rates is proposed. Excess water from the Clean
Water Pond will be allowed te spill from the pond and will be directed to the Pollanroe Burn via
a cuivert.
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SRK Consulling Curraghinall Abstraction Licence Appiication (Surdace Waler) — Main Report

2.2

221

Calculations of abstraction volumes (m3) per day (Form Section 5.1)

The total maximum volume of abstracted water and frequency of operation (Form Saction 5.0}
is 2,250m%day, although there is predicted to be only a 1% chance of this volume being
reached. Natural runoff is expected to be substantially iower than this for most of the operational
period, as shown in Figure 2-2,

2400y 72400
'

Rorm Doverron Fiow {2 Mamy)

2002 2024 0% A o0 002 0¥ 2006 2033 a0 o L4 204
Term

SRIves B TR, Dverson AU 1
1% 5% ook oon B o 25%/73% 03%  BENNNE 20% 75N e SO0

Figure 2-2:  Pradicted natural runoff flows 1o the North Diversion Berm

Surface water abstraction volumes will be the same as natural runoff volumes north of the
proposed infrastructure site. Run off volumes have been calculated using a site-wide water
balance moedel, presented as Appendix A. The modsl has been developed within the GoldSim
modeliing software, which is an industry standard for mine water management, and run using
time varying and stochastic inputs. Results are presented as probability distributions and
provide an indication of the likelihood of occurrence of different modal results (e.g., treatment
rales) based on a series of model iterations that consider climatic variability based on observed
rainfall data from the closest UK Met Office rain gauge (Lough Fea). Further detail on the site
wide water balance is presented in Section 3.3.

Figure 2-2 shows the likelihood of different flow rates in each month of the mine life. Abstraction
volumes are predicted to vary on a seasonal basls, with higher runoff during winter months
{average high of approximately 1,300 m*hr) and lowar runoff during summer months (average
low of approximately 200 m¥day). Maximum flows, with less than 5% chance of occurrence,
could reach 2,250 m’/hr.

Water roturn (Form Section 5.3)

Water is managed at the proposed infrastruclure site in an integraled manner, maintaining
separation of contact and non-contact water. The site-wide water balance models the expected
inflows to and outflows from the project but does not track the proportion of each inflow source
at outflow locations. The information below regarding water return Is therefore presented at a
site-wide level, as this is most relevant to understanding effacts on the receiving environment.
A schematic illustrating site wide water management is presented in Figure 3-3.

U7511_Curraghinait_AbstractionApp_SW_Final.doex September 2020

Page 4 of 24



SRK Consufting Curraghinalt Abstraction Licence Applicalion (Surface Waler) — Main Report

Relurn volumes have been calculated using a site-wide water balance model (Appendix A).
The model has been developed within the GoldSim modeiling software, which is an industry
standard for mine water management, and run using time varying and stochastic inputs.
Resulls are presented as probability distributions and provide an indication of the likelihood of
occurrance of different model resulls (e.g., treatment rates) based on a serles of modsl
ilerations that consider climatic variability based on cbserved rainfall data from the closest UK
Met Office rain gauge (Lough Fea). Further detail on the site wide water balance is presented
in Section 3.3.

Water not used in the processing ptant will be directed from the Clean Water Pond via a culvert
1o an outfall on the Polianroe Burn (shown as Qutfall 4* on Figure 2-1). Predicted outflows from
the Clean Water Pond to the Pollanroe Burn are shown in Figure 2-3.

2400 e 2400

§
3

§ § 8

-

Ouffiow Clean Water Pand (mlasy)
g 3
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oo fil
400
700

2022 2074 XM o1 0% 2032 okt 2036 031 040 a2 2044 2016

Ture
Stnlntc s Kor OuThow_EW_Pond_Io_Env ]
™ o oon T 5w 2% s 9w BN tw TSN — N

Figure 2-3: Predicted outflows from Clean Water Pond to the Pollanroe Burn

In addition to discharges from the Clean Water Pond, the Pollanrce Burn will receive olher
inputs from the mine development, including:

» discharge from the water trealment plant, which will be released at the same outfall as the
ovarflow from the Clean Water Pond;

+ underdrainage from the DSF and management ponds upstream of the waler freatment
plant outfall;

* non-contact water from the Eastern Diversion Ditch, which will be discharged 100m
downstream of the water treatment plant outfall (Figure 2-1); and

s patural run off from surrounding fields.

' This corregponds with tha Schedute & outfall numbering system
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SRK Consuiting Curraghinalt Abstraction Licence Application {Surface Watar) - Main Report

The impact of changes to waler quantity (stream flow) in the Pollanroe Bum as a result of the
project have been assessed as part of the Curraghinalt EiA process. The residual impacts were
considered ‘not significant’ for construction, operation and tlosure phases. The discharge
application for the proposed infrastructure site demonstrates that waler quality compliance
crileria in the Owenreagh River will be met.

2.3 Storage of Abstracted Water (Form Section 6)

Abstracted water will be stored in the Clean Waler Pond (Figure 2-1}. The capacity of the Clean
Water Pond, which represenis the maximum possible quantity of waler stored is 40,260 m?,
Excess water will be aillowed to spill from the pond and will be routed to the Pollanroe Burn.

U7511_Curraghinatt_AbstractionApp_SW_Final.docx September 2020
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SRK Consutling Curraghinait Abstraction L cence Application (Surface Water) - Main Reporl

SUPPORTING INFORMATION (SECTION 8)
Background to the Project

The Curraghinalt Project is located in County Tyrone in Northern Ireland, approximately 15 km
northeast of the town of Omagh, 7 km east of the village of Gortin, and between the setllements
of Rouskey and Greencastle. Access to the project is via a number of highways and local
roads, including the 848 from Omagh to Gortin, and the B46 from Gortin to Greencastle.

The Project is comprised of five project sites (areas). These are shown on Figure 3-1 and
include the proposed infrastruciure site (Area A), the proposed minesal extraction area (Area
B), the existing surface infrastructure site (Area C), the passing bays on the Camcosy Road
(Area D} and the proposed mineral exploration area (Area E). Thase areas combine to create
the application site. Key surface infrastructure components of the project within the application
site are shown in Figure 3-1 and include:

e  An underground mine, that will be accessed via a portal,

* A mineral process plant consisting of a covered coarse ore stockpile and process plant
building;

¢+  Aclean water storage pond,

e Adry stack facility (DSF), including drainage and water management ponds;

e A paste baclkfill facility (PBF ) which will be lacated underground within Area B,

= Ancillary infrastructure and services required to support the activiies (administralive
buildings, mobile maintenance shop, warehouse facilities, mine dry, parking, sile roads,
water supply, waler treatment plant and telecommunications); and

e Connections, where technically feasible, to offsite infrastructure including the Northern
Ireland road network, the electrical grid, along with the water supply networks in the area
of the mine.

A planning application was submitted for the project in November 2017 to Depariment for
infrastructure (Dfi), specifically the Strategic Planning Division (SPD). In line with the
requirements of Planning {Environmenta! Impact Assessment) Regulations (Northern jreland)
2015, the application included an Enviranmental Statement (ES) to raport the findings of the
Environmental Impact Assessment (EIA) process underiaken for the proposed development.
As par of the Environmental Impact Assessment (EIA) process carried out for the Curraghinalt
Projact, a saries of specialist water studies were carried out. These include:

¢  a site wide water balance;
¢ agroundwater impact assessment; and

¢ asurface water impact assessment.

These studies were updated in 2020 1o reflect the latest project design. This section provides a
brief overview of the 2020 assessments and the key findings from the updated reporis. The
study area for the assessments is shown in Figure 3-2. The assessments demonstrate there is
no adverse impact on the aquatic envirgnment from the abstraction, in terms of shortages of
supply, increased pollution through reduced dilution or damage 1o habitals dependent on the
water body.
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SRK Consulting Curraghinalt Abstraction Licence Application (Surface Water) — Main Report

3.2

3.3

Setting of the Project

The Curraghinalt Project is located on the southemn edge of the Sperrin Mountains, an upland
region in Northern Ireland. The area is characterised by relatively high annual rainfall, in the
order of 1,300 mm per annum, with high seasonality, with the wettest period between October
and January and the driest period between April and July.

The application site is localed within an area comprising a topographic ridge that includes the
high points of Mullydoo (325 m above ordnance datum — AOD), Crocknamoghil (335 m AOD)
and Crockanboy Hill (287 m AOD), The ridge forms the drainage divide between the Owenkillew
and Owenreagh Rivers, which originate in the upland areas of the Sperrin Mountains further to
the east of the proposed mine and infrastructure areas.

There are number of sensitive features in the projact environment that have been taken into
account in the design of the project. Key features are as follows:

s«  The project is lccated in the Sperrin Mountain Area of Quistanding Natural Beauty (ACNBY);

+ The Owenkillew and Cwenreagh Rivers are within the River Foyle and Tributaries Special
Area of Conservation (SAC), which supports a significant presence of Atlantic salmon
{Salmo salar) and otter (Lutra futra);

s The Owenkillew River is also a SAC, which incorporates the Owankillaw River Area of
Special Scientific Interest (ASSI) as well as Drumlea and Mullan Woods ASSI and
Owenkillew and Glenelly Woods ASSI, and it features the largest papulation of freshwater
pearl mussel (Margaritifara margaritifera) in Northern Ireland, as well as extensive beds of
Stream Water Crowfoot (Ranunculus penicillatus ssp penicilatus);

*  The Owenreagh River, upstream of Cashel Bridge, is a ASSI for the fealure of freshwater
pearl mussel (NIEA, 2018);

Much of the higher ground across the ridge is covered with peat of varying thickness and quality,
supporting blanket bog and wet heath habitats that are recognised as priority habitats in
Northern Iretand and are also listed under Annex | of EU Habitats Directive.

The predominant land use on the topographic ridge between the Owenkillew and Owenreagh
Rivers is farming, comprised of multiple small farm holdings. The farmland is rough grazing
land predominantly for pouliry and sheep. Residential dwellings and commercial properties in
the vicinity of the project are predominantly clustered around the settlements of Rouskey to the
west and Greencastle to the south east of the development. Residential properties are also
situated along the major roads in the area, including the B46 Crockanboy Road, but are not
presant along the topographic ridge.

Summary of Site-Wide Water Balance

The overall aims for water management at the Curraghinalt Project can be summarised In three
main concepts;

»  Capture, storage and treatmeni of all water that contacts mining activitiesfinfrastructure
and which could have poor water quality.

e  Limit natural runoff from outside of the proposed Infrastructure site from contacting mine
infrastructure to reduce water volumes needing to be treated.

U7511_Curreghina’t_AbstractionApp SW_Final docx Saptamber 2020
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SRK Consulting Curraghinalt Abstraction Licence Application (Surface Water) — Main Repont

«  Capture of clean (non-contact) surface water runoff from wupslope of the proposed
infrastructure site and within the proposed infrastructure site to be available for use as
fresh water in mining operations. Ore processing requires a fresh water input and most of
this can be provided by treated contact water, but there is a need for additional fresh water.

A site-wide water balance was prepared for the project (Appendix A) lo calculate operational
water levelsivolumes in the water management ponds and requirad waler treatment rates.
Through this, the water balance consolidates inflows and outflows for the project.

The model scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the
water balance model is run for 100 ‘realisations’ of the mine life {i.e., 20-year mine life). in each
realisation, the model selects annual runoff, precipitation and evaporation inputs from the 54
year record {from the Lough Fea rainfall time series. In this way, the mods! cycles through all
possible combinations of rainfall years for each year of mine operation. This also factors in
predicted climate change impacts over the anticipated 20 year mine life. In each realisation,
other parameters (e.g., maximum treatment rate and pond sizes) remain the same. Atthe end,
there are 100 sets of model results and these results are presented as probabilities (e.g.,
probability of water shortage in any month within the mine life).

The benefit of such a modelling approach is that results consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g., average rainfall in every year, or
dry weather in every year).

Results are presented as monthly averages. This is typical for a water balance model as many
of the model inputs are based on a monthly time step {e.g., the evolulion of the DSF is
discratised on a yearly basis and mine water inflows on a monthly basis). However, a model
sensitivily run was undertaken using daily hydrological inputs to test the model response to sub-
monthly variations in hydrologica! inputs. The storm water calculations are also based on daily
{24-hour) storm durations.

Schematics of the site water balance and annual mean and 95%ile water volumes have been
prepared for Years 6, 12 and 20 of the mine life, selected to provide an Hlustration of how water
mansgement will changs over time with an increasing DSF and changes {o the dewatering rate
from underground workings. Year 12 is provided in Figure 3-3 for illustrative purposes and 1o
show how water is managed within the proposed infrastructure site.

U7511_Curraghinalt_AbsiractionApp SW_Final.docx Seplember 2020
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SRK Consulling Curraghina't Abstraction Licence Apphcation {Surface Water) -~ Main Report

3.4 Summary of Groundwater Impact Assessment

The approach for the groundwater impact assessment is based on guidance for impact
assessmeni for mining applications internationally and on standard methodologies applied for
groundwater risk assessment based on guidance relevant to the United Kingdom (UK}
Assessing changes to groundwater resources is part of the Waler Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater rasources.

A Tler 3 (detalled) appraisal was required for the groundwater level and flow assessment for
dewalering due to the complexity of the mine's life cycle through construction to closure. This
enabled the model to reflect that underground mine dewatering is a transient and 3-dimenslonal
process with the aquifer taking time to react to changes in slorage. The groundwater simulation
was implemented using the USGS groundwater modelling code MODFLOW, within the user
interface Groundwater Vistas Version 6.

Due to the changes in groundwater conditions with depth, the model assesses groundwater
drawdown in five [ayers. These are as follows (in increasing depth from surface) and are
described in more detail in Table 3-1:

= Layer 1 peatland, alluvium and glaciofluvial material on the northern side of the ridge
sloping towards the Owenkillew River;

e Layer 2 heavily weathered basement rock;

 Layer 3 moderately fractured basement rock;

s Layer 4 fresh bedrock (upper). and

e Layer 5 fresh bedrock (lower).

The groundwater model provided a numerical assessment of the risks of mine dewatering to
surface water baseflows, groundwater-related abstractions and peatland. The groundwater
model was also used to provide inputs to the groundwater quality assessment. The mine design
is based on the resource estimate and has been used for the simulation (herein referred to as
the 'Initial Mine Design’) as this provides a conservative reprasentation of the mine for impact
assessment purposes.

The dewatering model has been used {o provide predictions of changes to groundwaler levels
near the end of the operational life of the mine, when the mine is deepest and dewatering
activities are at a peak. This rapresents the maximum groundwater lavel impact expectad,
though the onset of the impact would occur earlier in the operational phase gradually increasing
as the underground mine development progresses. In terms of assessing mine dewatering
effects, the threshold for a change in groundwater level beyond which a receptor is considered
as impacted is 0.1 m in peatiand areas and 5% level change in well water level at groundwater
abstractions

U7511_Curraghina't_AbstractionApp_SW_Final.docx ' Seplember 2020
Page 13 of 24



SRK Consuitng Curraghinalt Abstraction Licence Application {Surlace Watar) - Main Report

34.1

Table 3-1: Model layers, thicknesses and associated hydraulic testing results
Hydraulle
Mode! Groundwater | Thickness E?:\':l:‘t,lrn :ur:berlrf Conductivity;
Layer | Unit Description {m) (masl) Vt;a“ £ geometric mean
i (m/day)*
Peatland 6 2.96E-04
1 Alluvium 1-10 +80 to +440 4 1.67E+00
Glaciofiuvial 1 9.07E+00
2 Heavily
waeathered 9-19 +70 1o +420 18 5.10€-02
basement rock
3 Moderately
fractured 30 +40 1o +390 19 8 90E-03
basement rock
4 Fresh bedrock
(upper) 130 +30 to +260 13 1.12E-04
5 Fresh badrock
(lower) 510 - 860 600 23 2.16E-05

* Averages for bedrock; includes fault zane tasts

A Tier 3 (detailed) approach to risk assessment was also applied for groundwater quality but
this is not discussed further as 1t is not consldered relevani to the abstraction licence
applications.

The impact from the groundwater impact assessment that is of relevance {o the abstraction
licence application is as follows:

* Polential impact of changes to groundwater levels from dewalering of the mine on
groundwater abstractions, surface water and peat {referenced as impact GW02 in £S5
documentation)

A summary of this impact is provided below.

Potential impact of changes to groundwater levels from dewatering of the mine
on groundwater abstractions, surface water and peat

Dewatering of the mine will result in a drawdown of surreunding groundwater resources.
Assessing changes to groundwater resources is part of the Water Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater resources.

Groundwater resource changes are expressed in terms of groundwater drawdown in the five
layers of the model. Model predictions for operations are presented for the end mine life, when
the mine Is at its maximum development size. The expected changas are as follows:

o Layer 1: No phreatic (water table) drawdown is predicted in Layer 1 for the area of the
underground mine, which is overain by blanket bog peatland. No drawdown Is predicted
in any area of peatland or alluvium.

e Llayer 2. Phreatic drawdown in the weathered bedrock areas between the peai and
alluvium and is predicted to generally reach around 0.5m adjacent to the mine boundary,
but up to 10m where faults have baen simulated.

U7511_Curraghinalt_AbstractionApp_SW_Final. docx Saptember 2020
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SRK Consulting Curraghinall Abstraction Licence Application (Surface Walter) - Main Repoed

e Layer 3 and Layer 4: The drawdown represented in Layer 3 of the groundwater model is
pigzometric drawdown. Piezometric drawdown represents the change in water pressure in
the rack at that depth interval, but not necessarily a change in saturation state al the
phreatic water level. Piezometric drawdown is expected to be 0.5 m to the south of the
mine and to the north below the edge of the Owenkillew River course. Layer 4 is similar to
Layer 3 though extending slightly further.

s Layer 5: Forecast piezomatric drawdown in the frash bedrock occurs across a much wider
lateral area bul does not translate to dewatering In shallower weathered units or the upper
superficial deposits,

In summary, drawdown occurs to a greater extent at depth than in shallow model layers. This
is due to mining occurring largely at depth, and the effects of high recharge and higher
parmaably in the uppermost bedrock layer. The drawdown in the aquifer layer at depth is not
usually phreatic drawdown, but rather piezometric drawdown.

Once dewatering aclivities cease at the end of operations, the groundwater impacts will begin
to reverse and groundwater levels will return to near natural conditions around 15 years post-
closure.

Forecast changes lo existing groundwater abstraction wells

Of the 21 abstractions with 8 known depth inside the area of potential drawdown, six are
predicted to experience drawdown impacts, considered as drawdown exceeding 5% of overall
well depth:

« Abstraction |D 5 {well) ang abstraction 1D 9 (well) will experience drawdowns of up to
30 cm. This is considered moderate drawdown relative to water column depth and may
affect usage at these locations.

s  Abstraction ID56 (spring) is predicted to run dry relatively early in the mine development
(<5 years into operation}.

s  Abstraction ID 11 (field well used for fivestock) is predicted to run dry 5 to 7 years into
operation.

e  Abstraction ID 112 (well) is DGL owned and can be decommissioned.

s Abstraction ID 121 (well) is listed as disused.

For wells with an unknown depth inside the zone of infiuence of the mine only one is predicted
to have a drawdown exceeding 5% of well depth; but this only occurs if this well is in the 200m
depth range. Under ‘worst-case’ sensitivity analysis modelling an additionai six wells could be
impacted if the well depth is greater than 100m. As wells with such depths are not typical in this
area, it is considered unlikely these wells will be impacted.

As this modelling reflects a conservative scenario, on-going monitoring during mining will be
required to determine whether groundwater lavels significantly change in the well. DGL has
committed to offer lo replace any abstractions significantly derogated by the operation.
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Forecast changes to river and burn baseflow

Changes in baseflow were assessad for walercourses within the mine extraction area; namely
the Owenkilltew River, the Curraghinalt Burn, the Attagh Burn, and Glenealy Burn. For the
Curraghinalt Burn and Attagh Burn, changes as a result of dewatering represents approximately
3% of the mean summer flow, as undar natural conditions basefiow from the bedrock Is
astimated to make relatively litile contribution to the overall flow in the streams. For the
Owenkillew River, Owenraagh River and Glenealy Burn changes in baseflow relative to mean
summer flow are well below 1%. Based an this review, these changes in surface water baseflow
are considered o be not significant.

Forecast changes to peatiand water levels

Much of the peatland on the northern side of the ridge comprises bianket bog habitat, which is
supported by high rainfali as opposed to groundwater fiow, therefore the likely risks 1o the
peatland from mine dewalering are low. However, upland peat areas in stream valleys could
potentially be in hydraulic continuily with weathered bedrock groundwater and therefare mare
susceptible to dewatering impacts.

At the end of operations when mine dewatering will be al its peak, no phreatic drawdown is
predicted in Layer 1 of the groundwater model for the peat and river alluvium above the
underground mine. As much of the pealland comprises blanket bog habitat which is supported
by high rainfall as opposed o groundwater flow, no impacts are expected on peatiand from
ming dewatering.

Summary

Although sensitivity of the receptors assessed is high, the magnitude of the residual impact is
judged to be low due to the minor nature of the changes to groundwater abstractions, surface
water baseflows and peat and the impact is not significant.

impact GW02: Potential Impact of changes {o groundwater levels from dewatering of the mine on
groundwater abstractions, surface water and paat

Impact characteristics Initial Impact Raslduat Impact
Type (+ / - Inautral) Negative Negative
SIGNIFICANCE Not significant Mot significant

Project dasign measures

e Exploration boreholes will be backfilled will grout or low permeability seallng materat and fracture zones
wili be sealed foliowing drilling to reduce groundwater inflows.

» Future exploration tunnels within the mineral exploration area will be below a depih of 100 m below
ground level

Mitigation measures

s Groundwater levels will be monitored throughout construction and operation

s Future mine excavations witl be reviewed against buffer zones for abstractions

« Waler depths and total well depths will be obiained for private abslraclions with currently unknown depths
where possible

« DGL wiit replace any abstractions significantly derogated by the operation

U7511_Cumaghinalt_AbstraclionApp_SW_Final.docx September 2020
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3.5 Summary of Surface Water Impact Assessment

The sludy area for the surface water impacl assessment is shown in Figurg 3-2. It includes the
small watercourses {Pollanroe Burn, Unnamed Watercourse, Curraghinalt Burn, Attagh Burn
and Glenealy Burn) polentially impacted by mining activities as well as the Owenreagh and
Owenkillew Rivers. The sensitivities of the watercourses considered in this assessment to
changes in water quantily are outlined in Table 3-2

Table 3-2: Sensitivity of watarcourses for surface water quantity assessment

Watercourae Sansitivity Basis

Minor watercourse with limited ecological value. No flood
Low alleviation benafits or important morphologice divarsity
(i e., is small upland walercourse)

Pollanroe Burn and
minor tnbularies

Minor watercourse with limited ecological value. No flood
Low alieviation banefils or important morphologica’ diversily
(i.e.. is small upland walercoursa)

Unnamed Watercourse
and minor tributaries

Owenreagh River, main

chanrie! High importani sensitive and prolected ecosystem

Minor watercourse with limiled ecological value. No flood
Low alleviation benefits or important morphological diversity
{i.e., is small upland walercourse}

Curraghinahl Bum and
minor tributaries

Minor walercourse with limited ecological value. No flood
Low allavialion benefits or importanl morphological diversity
(i.e., is small upland walercourse)

Atlagh Burn and minor
tributaries

Minor walercourse with limiled ecological value. No flood
Low alleviation benefits ar imporiant morphological diversity
(i.e., is small upland watercourse)

Glenealy Burn and minor
tributaries

Owaenkillew River, main

e High Important sensitive and protected ecosyslem

The surface water impact assessment quantifies the effects of the projact on four hydrological
parameters:

»  Annual runoff and flow pathways,
+  Monthly flow conditions;
s Low flow conditions; and

¢  Flood flow conditions.

The effects assessment focused an quantifying changes in the hydrological parameters. The
WFD requires river morphology (which includes flow and water level) to be protected to meet
the acologica! objectives of the Directive and for watercourses to maintain Good standard.
UKTAG? (2008) developed standards to define a ‘maximum permitted change from natural flow’
for watercourses, with the change referring to a reduction, rather than an increase in flow.
Increases in flow are generally considered neutral or positive in terms of ecological status, as
long as the increases do not increase flood risk or cause changes to channel morphology. This
assessment has considered flow change reference values for Good Status, salmonid
watercourses.

! UKTAG is the UK Technical and Advisory on the Water Framework Direclive
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3.5.1

The key driving concept behind Planning Policy Statement 15 Planning and Flood Risk ("PPS
15", DOENI, 2006) is that development should not place the development at risk of flooding or
increase flood risk to others. Therefore, the assessment considers whether development will
increase flood flows in watercourses downstream and if there is an increase, the Impact on
downstream fload risk is considered.

The method for calculating changes in flow conditions from the proposed infrastructure site was
based on a water balance model based on GoldSim modelling software. The quantitative model
makes stochastic based predictions, on a monthly time step, of surface water flows at the
proposed infrastructure site and downstream locations over a range of climatic conditions.

The surface water impact assessment also uses predictions from the projact groundwater
model to assess impacts of underground mining on baseflows to the walercourses around the
mine site area. Details of the groundwater modelling are presented in Section 3.4.

The impact from the surface water impact assessment that is of relevance to the abstraction
licence application is as follows:

= Potential impact on surface water flow in the Pollanroe Bum, Unnamed watercourse and
Owenreagh River due to construction, operation and closure of proposed infrastructure
site (referenced as Impact SW01 in ES documentation).

A summary of this impact is provided below.

Potential impact on surface water flow in the Pollanroe Burn, Unnamed
watercourse and Owenreagh River due to construction, operation and closure
of proposed Infrastructure site

Construction

Construction will last two years and involve a number of activities that will disturb the naturai
ground surface, cover the headwatars of minor iributaries to the Pollanroe Burn and will
increase runoff rates in the proposed infrastructure site. Mitigation is embedded in the proposed
construction warks with the aims of controlling runoff rates and managing sediment.

The construction aclivities at the proposed infrastructure site will be divided into two stages.
Stage 1 will last 2 months and will include isolated construction sites that will be limited in size.
Runoff will be managed through local attenuation measures. The short time scale of these
works and thelr scafe will resuit in negligible change in stream flows.

Al the end of the first stage the West Pond and water treatment plant will be completed. This
means that during Slage 2, runoff from construction areas within the main mine site will be
routed to the pond and then treated in the water treatment plant before discharge to the
Pollanroe Burn. In a similar way fo water management during operations, runoff rates will be
managed through attenuation In water management ponds and releases through the water
treatment plant. Impacts on stream flows are predicted to be similar to those assessed for the
operations phase {see below).

Overall, with mitigation the impacts on surface water in the Pollanroe Bum are predicted to be
neutral or positive with a negligible magnitude in the early part of construction, increasing to
nautral or positive with a major or medium magnitude at the end of construction, consistent wilh
the impacts predicted for aperations.

U7511_Curraghina't_AbstractionApp_SW_Final.docx Seplember 2020
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The residual impact on flows in the Pollanroe Burn, Owenreagh River and downstream reaches
of the Qwenkillew and Lough Foyle tributaries is negligible with mitigation measures in place

Operation (average annual and monthly flows)

During operalion, the project will result in an increase in average annual and monthly flows and
low flow conditions within the Pollanroe Burn, and a decrease in flood flows. Water volumes in
the Pollanroe catchment will be increased from a pre-developmant scenario by the following
activities:

e  Diversion of runoff from 0.07 km? (5%) of the natural catchment of the Unnamed
watercourse due to construction of infrastructure within this area (Figure 3-4);

¢ Pumping of mine water from the underground workings to the West Pond, prior 1o
treatment and discharge 1o the Pollanroe Burn; and

¢ Piping of municipal freshwater to the site to be used for drinking water, toilets and showers
will enter the East Pond as treated sewage discharge and will be treated again in the water
treatment plant before discharge to the Pollanroe Burn.

‘o000 ™ e 00000 200000
N
i Poren of Unnamed Stream catchmant 1 g'
dverted towards Palliros caldhment ;
Uniasemad Stream estchmant recuced by
5% from netural condiians
Pol catohment | d by X%
freery el condliions
}
1 | 1
Unnamed suenw-—"""*‘ .
¥
| Dwaerted kam Unnasved to Pollanros | ; ! [l !
|1 Poloros fwn ] ' l, e |
! bttt v g R ————
e .l. o e : o % : T rrerrrl PO _._._
Figure 3-4: Pollanroe and Unnamed watercourse catchments, showing diversion of

headwaters of Unnamed watercourse

The changes to the catchment areas will reduce flows in the Unnamed Walercourse by an
amount proportional to the loss in catchment area. The iotal calchment of the Unnamed
Watercourse at its confluence wilh the Owenraagh River s 1.39 km?, meaning there will be an
approximate 5% decrease in flows in this watercourse where it joins the Owenreagh River.

Runoff rates in the catchment of the Pollanroe Bum will be controlled by the presence of water
management infrastructure included in the project design (including the Northern Diversion
Berm, West Drainage Ditch, Eastermn Diversion Ditch, West and Easl ponds, and Clean Water
Pond) that captures and retains contact surface water within water management ponds.
Following treatment at the water freatment plant, contact water will be discharged at an outfall

U7511_Curraghinalt_AbstractionApp_SW_Final docx September 2020
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on the Pollanroe Burn downstream of the waler trealment ptant. The outfall will also discharge
overflow from the Clean Water Pond. The location of the outfall is shown on Figure 2-1.

In addilion to waler treatment plant outfall discharge, the Pollanroe Bum will receive
underdrainage from the DSF and ponds upstream of the outfall, diverted non-contact water
from the Eastern Diversion Ditch 100m downstream of the water treatment plant outfall and run
off from the access road discharged at greenfield rates after attenuation and treatment in SuDS.

Considering the inflows above, annual average flows in the Pollanrce Bum at the water
treatment plant outfall are expected o be approximately 40 L/s across the years modellad (Year
6, Year 12 and Year 20 of operation). This represents an increase of 20-24% from average
annual pre-develapment flow conditions at the water treatment plant outfall, The Increased
runoff rates within the proposed Infrastructure area, diversion of part of the Unnamed
Watercourse catchiment and underground mine water inputs will more than offset the flows
diverted in the Eastern Diversion Ditch. Increases will be highest in summer months.

At the location where the Eastern Diversion Ditch flow enters the Pollanroe Burn, 100m
downstream of the water trealment plant outfall, there will be a larger Increase in post-
development flows compared to baseline conditions. The increase in annual average flows is
predicted to increase by around 36 to 40% across the years modelled, with summer flows
increasing by 97 to 120%.

The predicted increase in annual average flows is lower at the mouth of the Pollanroe Burn
immediately upstream of the confluence with the Owenreagh River, ranging from 21-24%
across the years modelled, with increases up to 70% during summer months. Monihly Rows at
this location are also expected to increase when compared with pre-development conditions,
but to a lesser extent than at the water treatment plant outfall.

Predicted pre- and post-devealopment flows for the three assessmant poinis on the Pollanroe
Bum in Year 12 of operation are prasented in Table 3-3.
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SRK Consulling Curraghinait Abstraction Licence Application (Surface Water} — Main Report

Although the percentage increases in annual and monthly average flows seem high, the
volumes are iow when comparad to bassline high flow conditions, During average flow periods
whon the flows in the channel are predicled to increase from baseline conditions, flows will be
retained in the channel, well belaw the top of bank. The increase in flow will result in an increase
in water levels of a few centimetres. There will be no increase in flood risk. Flow rates and flow
velocities during this time will be much less than would be experienced by the channel in fiood
flow conditions. During high ftow conditions, flows in the channel will be reduced from baseline
conditions, due to flow attenuation within the site

Increased average flows in the Pollanroe Burn are expected to result in an increase of flows in
the Owenreagh River downstream of the confluence with the burn. Flows in the Owenreagh
River are expected fo increase by 0.8-0.8% for annual average flows when compared lo
baseline conditions. Monthly increases range from 0.5% in winter months 10 2.2% in summer
months. The predicted increase in flows in the Owenreagh River downstream of the Unnamed
watercourse is lower than downstream of the Pollanroe Burn. Downstream of the Unnamed
watercourse, there is predicted to be a 0.6-0.7% increase in annual flows and 0.4-1.7% increase
in monthly flows. This is due to the diversion of part of this catchment to the Pollanroe.

Qperation (fow flows and flood flows)

in terms of low flow conditions, summer baseflows in the Pollanroe Burn will be supported by
discharges from the waler treatment plant or a minimum flow will be discharged from the
proposed infrastructure site consistent with the 85%ile annual iow flow in the Pollanroe Burn to
retain flow in the burn (around 5 L/s at the outfait) However, water balance modelling suggests
discharges from the water treatment plant will be lowest during the first year of operations at
5.5 to 6 L/s and then after that the rate will be above 8.3 Lis (30 m¥hour) including during the
summer. In addition, groundwater modelling indicates flows of 4.5 L/s in the DSF and water
management pond under drains will discharge to the Pollanroe Burn, Therefore, the results
would indicate that low flows in the Pollanroe Bum would be higher than baseline conditions
during operations. The increase in low flow conditions in the Pollanroe Bum will result in a
positive but negligible change in low flow conditions in the Owenreagh River.

For flood flow conditions, no untreated discharges would occur from the mine water
management ponds up to and including the 1 in 1000 year 24-hour storm event. Predicted flood
flows from a range of return periods show that, during operations, attenuation of water on the
mine site would result in a decrease of peak flood flows in the Pollanroe Bum,
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Table 3-4: Comparison of baseline and post-development flood flows in Pollanroe
Burn
Storm event return Baaeline flood d w;::t;‘ o Diffarence l Ditference !
period (years) 1 flow {m3/s) flood flow (m¥/s) (m¥s) i (%) |
' Pollanrce Burn at outfall- 0,81 km? . - - *
r 2 0.91 '. 0.61 030 33
s 119 T ors 041 34|
T 1 Il 1.44 | 0.94 | o5 | .35
25 1.83 + REL | oss 36
50 2.21 . 1.40 0.81 -36
100 2.66 | 168 T oes a7
Poltanroe Burn at mouth - 2.0;;;1; ' - o
[ 2 2.28 1 1.99 030 | 43
- T T I B
, 0 | 363 | 312 | 051 14
. 25 4.61 395 | o088 | 14|
; 50 1 5.57 1 476 | -oe -5
f 100 6.71 s72 | 09 [ 15

In terms of the effect on the Owenreagh River downstream of the Pollanroe Burn, fiood flows
are predicted to be around 1 to 1.5% lower than under baseline conditions, reducing
downstream flood risk.

Operation {(summary)

The diversion of flows from the Unnamed watercourse to the Pollanroe Burn results in a
decrease in flows in the Unnamed watercourse under all flow conditions. This has a positive
effect during flooding as peak flows are reduced, but a moderate or rajor adverse magnitude
during low and average flow conditions. As the Unnamed watercourse is a low sensitivity
watercourse, the overall significance of the impact is considered minor. Additional mitigation is
nol proposed.

The increase in annual average, manthly average and low flows in the Poltanroe Bumn is not
expected to resuit in out of bank flows, bank erosion or deterioration of ecological habitats.
Conversely, the modified flow regime supports the maintenance of flows In the small
watercoursa, Considering this and the reduction in flood flows, the impact is considered neutral
or posilive. Changes to the Owenreagh River, downstream reaches of the Owenkillew River
and Lough Foyle and tributaries are negligible.

Closure

Al mine closure, the proposed infrastructure site will be returned as close to gresnfield
conditions as is praclical. Over time it is predicied that flows in the Polianroe Burn will return to
baseline conditions, post-closure, with the main difference being the increased catchment to
the Pollanroe Burn, due to the diversion of a small part of the Unnamed Watercourse catchment
to the Pollanroe.
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Given that the reach of the Pollanroe Burn potentially impacted by a reduction in catchment
area and flow during closure is very shorl {around 100m) and for the rest of the catchment
average and low flows are predicted to be increased or very similar to baseline during closure,
the impacts of the development on flows in the Pollanroe Burn are predicted to be neutral or
positive.

Impact SW01: Potentlal impact on surface water flow in the Pollanroe Burn, Unnamed watercourse and
Owenreagh River due fo construction, operation and closure of proposead infrastructure site

Impact characteristics Inittal impact Residual impact
Type (+ /- /neutral} Neutral Neutral
SIGNIFICANCE (Pallanros Burn) Not significant Nol significant
SIGNIFICANCE (Unnamed watercourse) Not significant Not significant
SIGNIFICANCE (Owenreagh River) Not significant Not significant

Project design measures
» Stream crossings for access road 1o be designed to pass 1 In 100 year flow.
¢ Conlacl water will be captured in ponds and treated prior to discharge to Pollanroe Burmn.

»  Water management ponds will be constructed below ground surface leve! so thera is no water stored by
man-made structures.

+ Mine water management ponds will be designed to hoid the 1 in 1000 year, 24-hour storm wilh no
discharge under normal operating conditions.

» Ponds have a spillway or cther structure that will allow excess water o leave the ponds in a controlled
manner to control any spills for evenls in excess of the design condition,
Mitigation measures

= Measures to control runoff during construction will be oullined in the Construction Environmental
Managemant Plan, a final version of which will be agreed prior to the start of construclion activities.

+ Waler management ponds will be retained at closure 1o attenuate flood flows

For and on behalf of SRK Consulting (UK) Limited

Principal Consultant (ESG), Msuﬂam (ESG),

Project Manager Projact Director
SRK Consulting {UK) Limited SRK Consulting (UK) Limited
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APPENDIX

A  SITE WATER BALANCE 2020 UPDATE

L7511 _Curraghinall_AbstractionApp_SW_Final docx September 2020
Page Al of A7



== Kaya
\“—"/.—\ Consulting Limited

Dalradian Gold Limited

Curraghinalt Gold Mine Project

Site Water Balance — 2020 Update

Draft

July 2020

Kaya Consulting Lisnted
Stanhope House, 12 Stanhope Place, Edinburgh EH12 5HH
Yol D1314651458. Web, wew kayaconsuling ¢o.uk



— = Kaya

Consulting Limited

Coopyngie of Bes Reon 1o vested i Koya 0o puitag Lituigd 03 0o s 0F 3 iy be Lop 00 G0 o By iy ingans waifnagd paud setien punesson
frors Faya Consysng Linwacl 1 yoo D ageied das Rapod o 0irdr 3 'eaen gnsteoy ali copd 0 your possesamt arg ob ol and aguly Kaya
Cans ity Lunied

Tl Brachegs ano tweormetadatons of 10is Rejott are 1 the use of e Crent pamud on the cove: ed relee 10 1he et desenbid o the Repon
Usdess oihervise agread nwning by <aya Cansithag Limeed oo nthar paay May k3, make ise of 0 -én 0 150 Fanienis of I 2 tefon Mo wabity s
Acceptert by Kays Gonsiiny Lirsnet) lon 8y wse & g 1@l ol fsin 50 e pospobes W stedn iy onn nally prepaced s jro et

Ot 00 and mioimalon moevidad oie o a1 o e besis of Kay s Consaling L mded uhiog gud k% £oie ans ddyence in e p 2patat i o #1he
samn Mo gagendesl veahicaben 6 any of e docineals gr info mabon sippres 19 Faya Consuling Lamrgs has boen made

IKaya Consulling Lisled
Sianhwpe House 12 Stachope Place. Edinburgh EH12 S5HH
tel 01314GRI14HE Wels kaygaconsult

e B - B - e T |

M ' ™ 3 [ M i Ly Lo [ g  ya |

-
i

i

™ mM



A==
R = Kavya
\\'——'f-\ Consulting Limited

Document Information and History

Curraghinali Geld Mine Project

Dalradian Gotd Limited

Stephen Barnes, DGL

KCH05

Curraghinall Water Balance July Final Diaft
Yusul Kaya

Michael Stewarl

This document has been issued and amended as follows:

TTVersion |

Date "W Tpescription” 7 7T Created by: 7 Verlfied| Approved
Dy BN LY

. 05 0 22 . “' raﬂ Repol
Vi 22 062020 Updaled Drait
V20 08 07 2020 Final Drali

Kaya Consnling Limited
Stanhope House 12 Stanhope Place, Ediednorgh EH:2 55H

Tol: 01314661458, Wel). waw kaypcoasulling.co,uk



Kaya Consulting Ltd

Table of Contents

1 Introduction ... i i B i R S R R e e 7
1.1 Key Changes from the Environmental Statement ..., 8

2 Proposed INfrastructure S0 ..ot s s e ra s s ssgsss nss s 9
2.1 Proposed Infrastructure Site Layoutand Catchments...... ... 9
22 Mine Watar / Procass Water Demands ... 13

T HydrolOgiCal INPURS «.eecevviererarsesrirrerrerssssesreisrestmsssssrtessssss pss senssasass sessasssnssrssnnmsssnsnsssesvasssensesssnss 10
31  PrecipitationData ... ... semcns s nmmn e nmra el v b RS M v e e e i 18
32 Evaporalion Data . 3 4555 m st e =« s AR b4 A AR A AR L AR AT bR sy | D
33 NaturalCatmmemRunm S b s T e R T T S e 2
34  Runoff from Disturbed Mine Sne A:eas R s 4T
3.5 DSF Infiltration and Runoff Rates ... SO UTR USROS {

351  Seepage through Basa! Layer of ihe DSF 28
3.52  Drain down of Tailings Water .. T s e T g e e O
36  Approach to Modelling Annual Vanauon in Ramfarl Sl st e s e et )
3.7 Modelling of Climate Changs ... PSP ——————— |
3.8 Flood Storage Requirements.... pray ATy e 8 o PR R e R s s s Sty O
39 Flows in Pollanroe Burn and Owenreagh River e R A S RS st vz O

4 Groundwatar and Mine Water INfloOwSs ........cccccceimenimrinnnnnes ETLEErT O o LT e r Oy e rC P X YYD a8
5 MOOS) SOtUP i e vne s sesans sesiiE i e ot ST i S A R L T e i 41

6 Model Resuls — Base CaBE.........cecvcerericereritec i sssesmssssssisssessissisanasmsss ssesans s smssnssssssnesus sanes 44
6.1 Base Case - ANNUAI AVEIAZES ...........oci i s et srense s s senssss S8
6.2 BaseCase-MONhlY RESUIS ...t cisissrsss e eeseenenseserecesce O

7 Sensitivity Runs ... .- 58
7.1 Sensitivity to changes In key nwdel hydrologlcal or olher flow Inputs sivemitieai DO
7.2 Sansitivity to changes In process water demands 83
7.3 Sensitivity to changas in mine infrastructure . 63
7.4 Sensilivity to water managemsni options ... BTSSP UORRS : .
7.5 Conclusions and Discusslon of Consewaiwa SensiUvity Runs 65

8 Predictions of Impact on Fiows In the Pollanroe Burn and Owenreagh River.............c..ce 67

9  Risks and Uncertaintles ... s s s 71
9.1  Rainfall and approach to modelling climate variability. ... T
9.2  Storm waler Storage assuUMPONS ............ccoiivimimisrasosissssinsses s nemia e esasseseeie 11
9.3 Water Treatment Capacity.... ey 4y e S g S
9.4 Clean Water Pond Design and Riskof Water Shonsges R R T
95 Compensation Flow.. 72
98 Engineering Dasigns (waler ma.nagemem and dry slack) PSSR 2

10 Summary and CONCIUSIONS......c.ccciviinnemicninnssiossmsiorississs s sssssssisssressessesssesssssssassasaresss T
11 L T ey P P P T O O O T O FE O T T DT O L LT O L RO L L

— — p— ——

Curraghinalt Water Balance July Fina! Draft e




Appendix 1: Storm RUNOHF CalCulations ...t ssssssesniorasiasees 10

Appendix 2: Process Plant Water Management Memo ..........cvev i rinneesnns 19

List of Figures
Flgure 1: Proposed Infrastructure Site {(Moy Dorman Drawing 2016021-P-CIvV-004 (A) General Site

Layout Pian)... .. 15
Figure 2: Proposed Infrastruciure Stte (Excerpt from Hoy Dorman Drawmg 2016021 P-CIV 300
Drainage Catchments Areas REV BY.........coi i i irm vt rere st st ssr et s ressearss sasba s ns rarbarae e 16
Figure 3: Evolution of Dry Stack Facility - final layout is shownin Figure 1............ .o 17
Figure 4: Lough Fea — Annual Pracipfation Data ...t e nnes 19
Figure 5: Lough Fea — Annual Evapotranspiration Data based on Oudin et al. (2005) methods......... 20
Figure 6: Comparison of monthly runoff and precipitation distributions ..o 23
Figure 7: Camparison of flow duration curves for onsite flow monitoring stations and LowFlows2
TRSUIS L35 e e rersvosernssons SERTIERTy o o ANZE - -am o PR oo oo o TR o FEH R ot vt ot NI R s e 4 SRS LSRRI, 24
Figure 8: Comparison of flow duration curves used in asSESSMENT ... 29
Figure 9: Comparison of Modelied Annual Runoff with Annuat Precipitation ..., 25
Figure 10: Water released from tailings pore water in drain down ..........c..ooviin e 30
Figure 11: Comparison of gauged and LowFlows2 data for Owenreagh River ... 53T
Figure 12a: Comparison of Base Case Groundwater Inflows to Underground Mlne w:th and wnlhout
iImpact of climate ChaNGE ... s re e s as s bbb s b b Space e revababssbrebrhd 40
Figure 12b: Comparison of Base Case Groundwater Inflows to Underground Mine, with and without
Impact of Climate ChANGE.............cccooiiii ettt e eene e s spaatesrnr s 40
Figure 13: Water Balance Schematic with Annual Average Flow Rates — Year 6 .. TR |
Figure 14: Water Balance Schematic with Annual Average Flow Rates — Year 12 ............................. 47
Figure 15: Water Balance Schemalic with Annual Average Flow Rates — Year20 .........c..coceevevvncennee 48
Figure 16: Monthly average treatment rate for Base CaSO rUN ........ccccvvciicriiriciciii e e 53

Figure 17: Maonthly average vaolume in East Ponds compared to buffer required for Storm Walter
Management. A value of zero shows pond is at Jevel that provides 1 in 1000-year storm water
storage. Values below zero show more storage is provided than is required. .........cceo e, 54
Figure 18: Monthly average volume in West Pond compared to full and storm water buffer............... 54
Figure 19: Monthly average valume in West Pond compared to buffer required for Storm Water
Management. A value of zero shows pond is at level that provides 1 in 1000-year storm water
storage. Values below zero show more storage is provided than is required. ... ceeeeeviieinn, 55
Figure 20: Monthly average volume in West Pond compared to full and storm water buffer ............... 55
Figure 21: Monthly average East Ponds overflow {top) and West Pond overflow (bottom). Both are

ZOTO FOF Bl SHTIUIAIONS ©..vivitirtieie i ettt bt et st b esbsn s 15 s see s seeamast o ran b esrbrns sssabaansenssnsassessessbarsssesons 56
Figure 22: Monthly average Water Shortage at mine (bottom). Values are zero for all simulations ... 57
Figure 23: Daily treatment rates from Sensitivity Run S1-6...........ccco vt 61
Figure 24. Storm Water Buffer in East Pond (upper figure) and West Pond (lower figure) fram
Sensitivity Run 518, i i it e ST 8 (T s eer FR0 D r e e vmesesrrensesentosessaenrases 62
Figure 25: Mode! Output showing predicted monthly flow difference between baseline and operational
flows at the mouth of the Pollanroe Bum..........cc.cccecvvccniiniincnnciinnes e oAt eatananatsnieanesans s ntearosrases 70

Curraghina't Waler Balance July Finat Draft L



List of Tables

Table 1: Summary of key catchments draining to East and West Ponds... ey 12
Table 2: Evofution of catchments draining to West Pond. Table gives areas at end of given year,..... 12
Table 3: Evolution of catchments draining to Upper East Pond. Table gives areas at end of given year
.12
Table 4 Evo!u:ron of catchmenis drammg to Lower East Pond Table gwes areas at end of given year
.................................................................................................................................................. 13
Tabls 5 Monthly flow and rainfall percentages ... ervernesiaptaennenres e repeasnsn nuntsbiie s en e aneas st vesieisien SO
Table 6: Flow Duration Curve for Natural Catchmeni ....................................................................... 26
Table 7: RCP Increase in global mean surface temperature averaged over 2081-2100 compared to
the pre-industrial parod (1850-1800)........ccvierimririeciri e e et b cas s s 32

Table 8: Average monthly precipitation anomalies (%) for UKCP18 RCP4.5 and RCP8.5 scenarios . 33
Table 9: Average monthly evaporation anomalies (%) for UKCP18 RCP4.5 and RCP8.5 scenarios.. 33
Table 10: Fiow Duration Curve far Owenreagh River at Polfanrog Bum ..........cccuvvniniiiiinninnn. 36
Table 11: Monthly average flows for key WaterCOUrSeS .........evvivcnvnrene et oo rensconieeenss 30

Table 12. Undergraund water inflow rates ..o s s s s ans s 39
Table 13: Summary of key mode! inputs for Base Case... T RO ¥
Table 14: Annual average flow rates {m*hour) - mean model result for Base Case ........................... 49
Table 15: Annual average flow rates {(m¥hour) - mean model result for Base Case..........c.ccccve. 50
Table 16; Annual average flow rates (m¥hour) — 95%ile modei result for Base Case..........ccoeeeen, 51
Table 17: Annuat average flow rates {(m3hour) - 95%}le model result for Base Case........................ 52
Table 18:Sensitivity Results for Section 7. 1. vivresirn v seiens sessasresseninrsesmrtensesnses B 1
Table 19:Sensitivity Rasults for SECHON 7.2, .. ..ot e e rsm s ensascae et e B
Table 20:Sensitivily Resulls 1or Section 7.3.... ... i reree s eness e O
Table 21:Sensitivity Resulls for SBCUON 7.4........coovviiiiiivirec i snines s e, 8O
Table 22:Sensitivity Resulls Tor SeCtion 7.5...........cviiiiiiiiiiiiniinim s e s e 66
Table 23: Water Batance Model Flow Predictions in Pollanroe Burn at its Mouth...........c.coviinn 68
Tabte 24; Water Batance Model Flow Predictions in Owenreagh River downsiream of Polianroe Burn
...69

Curraghinall Water Batance July Final Draft vi



1 Introduction

Kaya Consulting Ltd. has been commissioned by Dalradian Gold Limited (DGL) through SRK
Consulling UK {SRK) to undertake water balance calculations for the proposed Curraghinalt Gold
Mine in Northern lreland, to support the Environmental Impact Assessmenl (EIA). The Curraghinalt
site is located in the Sperrin Mountains, an upland region in Northern Ireland.

The water balance is based on the mine site layout, dry stack designs and process plant water
kalance information provided by others and described in defail elsewhere. Key information required
for the water balance are summarised in this report, with appropriate references to the source
documents.

This report reptaces the Water Balance Report in the 2017 ES (Appendix C4, Annex A) by updating
the information and allowing the assessments and information to be reviewed in the one reporl. There
is duplication of earlier information that remalns unchanged. The concept and modeis remain the
same.

The calculations are based on monthly inputs so are suitable for general water management at the
site. Calculations are reliant on inputs from other study contributors on key water balance
components of the site. This includes;

s Process water circuit - JOS Engineering and Canenco

o Dry Stack Facilily (DSF) area — SRK Consulting

s  Waler management infrastructure design — JDS Engineering and Hoy-Dorman

¢ Underground mine dewatering — SRK Consulting

+ Water Treatment Plant — JDS Engineering

The report also provides estimates of runoff volumes for short-lived (hourly and daily) starm events
and assesses the water storage capacity of key water management ponds.

The purpose is to calculate operational water levelsivolumes in the water management ponds and to
calculate required water treaiment rates to maintain water levels in the ponds at appropriate
operational levels, required for flood water management. Design of the water management
infrastructure Is not part of this assessment and this work is being undertaken by JDS Engineering
and Hoy-Dorman as noted above.

This report is based on the mine life and mine layout which supports the EtA and Planning Application
for the site.

Itis assumed that the mine life extends for 20 years, with operations commencing on 1* January in
the first year of operations.

This report focusses on the Proposed Infrastructure Site to the south of the study area. The Proposed
Infrastructure Site is situated in the headwaters of two small walercourses (Pollanroa Burn and
Unnamed Watercourse) that drain to the Qwenreagh River, which is a main tributary of the
Owenkillew River.
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1.1 Key Changes from the Environmental Statement

The overall water management plan for the mine (see Seclion 2.1) remains the same as presented in
the ES 2017 water halance {Environmental Statement Volume 3, Appendix C4, Annex A). The major
processing change at the mine site in 2019 is the removal of cyanide processing of ore at the site, the
ore is now pre-processed at the site and trucked offsite for final processing. This has limited impact
on the water balance at the sile but removes the risk of cyanide contamination. The process water
balance is updated in the light of this change in ore processing and the new water balance is included
in this report.

There have been changes in the final shape of the Dry Stack Facility (DSF). This has resulted in small
changes in the overali size of the DSF and the final topography. Further seepage analysis was also
undertaken in support of the DSF design and this is discussed in more detail in Section 3.5.1.

The extent of the underground mine has been changed and groundwaler modelling of water inflows to
the underground workings has been updated. The new underground water inflows are incorporated in
this updated water balance.

The following other changes have been made:

¢ Hydrological inputs for undeveloped areas {natural runcff) have been improved following
further analysis of baseline fiow data collected between 2017 and end 2019. This work has
bsen augmented by a review of regicnal data and rainfali-runoff modelling. The updated
approaches are presented in Chapter 3

s Hydralogical inputs {runoff and seepage) for the DSF have been updated following work
undertaken in SRK (2020b)

« Climate change is explicitly considered in model inputs, based on UKCP18 climate predictions
(hitps.ffwww metoffice gov ukiresearch/approachicollaborationfukepiabout) and DFI (2019)

e Anerror in the sewage production rate in the 2017 water balance has been corrected (see
Environmental Statement Volume 3, Appendix C4, Annex A, Section 5 for seepage values
used in the 2017 water balance). In addition, sewage is now treated near scurce and then
discharged to one of the on-sile water management ponds before being passed through the
main mine Water Treatment Plant. In the ES 2017 report sewage was discharged directly to
the Pollanrce Burn after initial treatment {see Environmental Statement Volume 3, Appandix
C4, Annex A, Section 2,1 for description of appraach in ES 2017 report)

» The capacity of the end of line Reverse Osmosis (RO) Water Treatment Plant (WTP) has
been increased to 300 m/hour from 200 m¥hour to provide additional treatment capacity at
the site
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2 Proposed Infrastructure Site

This chapter oullines the general water management plan for the Proposed Infrastructure Site and
process plant water requirements used in the model.

There are no significant changes to the management of surface water at the Proposed Infrastructure
Site. The key small-scale changes are:

+ Inthe 2017 water balance it was proposed to discharge treated sewage (ireated by standard
sawage treatment mathods) directly to the Pollanroe Bum. Treated sewage will now be
discharged to the East Pond, where it wilt pass through the Reverse Osmosis Waste
Treatment Plant (RO WTP) before discharge to the Pollanroe Bum. Effeclively the sewage
will be freated twice, but the purpose is to combine all treated water so that it is passed
through the WTP and can be regulated at one location.

s Frash water for the mine process can be provided from the Clean Water Pond or treated
water from the WTP. In the 2017 water balance an assurnption was made that excess water
from the WTP would be pumped to the Clean Water Pond before overftowing to the Pollanroe
Burn. This was a simplification within the model that did not impact the overall water balance.
In this waler balance the model routine has been updated so that water from the WTP is
discharged directly to the Pollanroe Burn, with water pumped {o the Clean Waler Pond only if
thera is a shortage in that pond. Clean water for the process is taken from the Clean Water
Pond where avallable, before waler is pumped from the WTP. This change does not impact
the overall water balance or discharges from the site but removes an over-simplification In the
flow pathways in the 2017 model.

= There have been small changes in the catchment areas reporting to water management
ponds, due to changes in the DSF. Hence, these catchment areas are updated and the
presentation of these catchment areas (see Table 1) is simplified compared to the 2017 report
to focus on key types of catchment (natural, hardstanding etc,) that are discussed in Chapter
3. This change makes it easier to cross-reference the catchmant areas to the catchment type
and method used to calculate flows for that calchment.

« A small clarification has been made in the design of the under-drains of the DSF in that there
will be manhole access for water quality testing at the downstream end of the drain, but water
in the under-drain will flow to the Poltanroe Burn as before,

« There are changes lo the process water balance at the site, due to the change in the process
method. This has changed the water demands of the process, which is autlined in Section
2.1. The structure of this section is also changed compared to the 2017 report to reflect the
new simpler process and to ald clarity.

Other changes to the general layout drawings for the mine site, which do not impact on the water
balance, are not discussed in this repori.

2.1 Proposed Infrastructure Site Layout and Catchments

The Proposed Infrastructure Site is shown in Figure 1. This area will include the following
infrastructure:
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s Processing Plant, Stockpile, Haul Road, Crusher, Warehouse and Car Park

+« DSF Area

« Mine Waler Management Ponds; East Ponds (Upper and Lower) and West Pond
e« Clean Water Pond

e Access Road tc Mine Site

The aims of the water management plan can be summarised in three main concepts;

1. Capture, storage and treatment of all water that contacts mining activities/infrastructure and
which could have poor water quality.

2. Limit natural runoff from oulside of the Proposed Infrastruciure Sile from contacting mine
infrastructure to reduce water volumes needing to be treated.

3. Capture of clean (non-contact) surface water runoff from upslope of the Proposed
Infrastructure Site to be available for use as fresh water in the process plant. Where possible
watar used in the process will be untreated mine water to limit the need for fresh water inputs.

Design of the water management infrastructure has been undertaken by JOS Engineering and Hoy-
Dorman,

The Proposed Infrastructure Site will be bounded to the north, east and west by berms and assoclated
ditches which will capture natural surface water runoff from upslope of the Proposed infrastructure
Site and route it away from contacting with mine site infrastructure (refer to Figure 2).

Flows from the north of the Proposed Infrastructure Site wiil be routed to a Clean Water Fond located
to the north-sast of the mine site area. Water will ba stored in the Clean Water Pond (capacily of
40,260 m?) to provide a source of additional make-up water for the processing of ore and to maintain
a minimum flow in the Pollanros Bum (compensation flow). Water will be discharged from the Clean
Water Pond to the main project outfall to the Pallanrce Burn and the pand will have a spillway to allow
free overflow during extreme events.

The diversion berm along the eastern edge of the Proposed Infrastructure Site will capture surface
water from hillslopes located on the eastern side of the catchment and route it around the periphery of
the mine to ultimately discharge into the Pollanroe Burn on the slopes below. A diversion ditch along
the western edge of the DSF wilt capture surface water runoff from the slopes on the western side of
the calichment and will route it to the West Pond.

Runoff landing within the mine site area will be routed through a series of dilches to the three water
storage ponds:
« Upper East (52,870 m? capacity) and Lower East Ponds (9.973 m? capacity) receive surface
water runoff from the mine infrastructure area and runoff seepage from the eastern part of the
DSF.
s« West Pond {38,855 m® capacily) receives runoff and seepage from the western part of the
DSF and runoff from the West Diversion Ditch. Excess water from the underground workings
(not used in the process or tailings paste plant) will be pumped to the West Pond.

Runoff entering the ponds will need to be treated before discharge. The ponds are provided wilh
spitiways for emergency safety conditions, However, during operations there should be zero
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uncontrolled discharge from these ponds. Storm water storags in these facilities is discussed in
Appendix 1.

A WTP will be located to the south of the East and West Ponds. Water from the treatment plant will
be purmped to the Clean Water Pond (if water levels in the pond are low) or to the Pollanroe Burn at
the outfall point close to the treatment plant. All waler released to the Pollanroe Bumn will need to be
of sufficient quality to meet the site discharge consent.

The treatment plant proposed at the site will be based on RO technology, with a two stage RO system
to meet water quality requirements at the site. The plant is being designed by JDS Engineering. The
proposed system will include a crystalliser to limit the volume of the plant effluent. Many RO systemns
have a brine waste, bui the proposed system will have a sclid residue with water losses of lass than
0.5% of the inflow to the treatment plant.

Drinking and other sanitary water will be provided by a piped mains water supply. Sewage will be
treated using standard methods and the liquid effluent from this process with be discharged to the
East Pond, from where it will pass through the RO treatment plant, before discharge to the Pollanroe
Burn. Drinking, sanitary water and sewage will be kept on a separate system to the mine water
management system.

The DSF has been designed by SRK Consulting {SRK (2020c¢). It will be progressively developed
from east to west across the mine site, with Figure 3 illustrating the approximate evolution of the
facility over time. The facility will have a series of internal drains and water flowing through the
internal drains will be captured and routed to the East and West Ponds. The facility will also have a
basal liner, with an under-drain below the facility. The under-drain will receive any residual water
seepage from the facility through the liner as well as local groundwater. The undear-drain will have
manhole access for water quality testing, but it is assumed that water in the under-drain will flow to the
Pollanroe Bum.

The caichment areas flowing to each part of the mine are summarised in Table 1 and Figure 2.

The evolution of the DSF in terms of catchment areas draining to the East and West Ponds are
outlined in Tables 2 to 4.

The DSF will be progressively reclaimed and will be covered by an engineered cover comprising a 0.3
m thick tayer of dry stack taffings blended with bentonite clay. This will be topped by 0.5 to 1 m thick
layer of soit material that will be vegetated. The reclamation will occur on an annual basis during the
summer months, with two-thirds of the DSF assumed to be reclzimed by the end of Mine Life. For
more information on the DSF refer to the Dry Stack Facilty Feasibility Design Report (Appendix G to
the Mine Wasle Management Plan (including two addendums 2019 and 2020).

Water management infrastructure that will convey contact water within the site has been designed for
the 1in 1,000-year 24-hour storm event (based on FEH 2013 rainfall depths, Stewart et al,, 2012).
Other water management infrastructure wilt be designed for the 1 in 1000-year event (internal
drainage within the Proposed Infrasiructure Site) and 1 in 100-year event (access road outside of
Proposed Infrastructure Site).
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Tabte 1: Summary of key catchments draining to East and West Ponds
‘West Pond” || EastPonds™ |
Catchments Catchments

Catchment

"DSF Area (see Table 1)

we (M) 00 e

125,700

(m?)
145,980

Natural Catchments (non-hardstanding) 61,145 142,745
Mine infrastructure (hardstanding) 38,542
Pond Areas 18,400 24,300

| TOTAL 205,245 351,568

| TOTAL 556,813

Table 2: Evolution of catchments draining to West Pond. Table gives areas at end of given year

West Pond Catchments

Non- ; Pra- Active
Hardstanding developed Dry Reclaimed
Catchment Hardstanding Dry Stack Stack Dry Stack Pond
{m?) Areas (m?) (m?). (m?), (m?}_ [ Area (m?) | Total (m?).
a_ 61,145 0 125,700 0 0 18,400 205,245
1 61,145 0 125,700 0 0 18,400 206,245
5 61,145 0 126,700 0 0 18,400 205,245 i
9 61,145 0 62,850 62,850 0 15,400 205,245
11 61,145 0 31,425 94,275 0 18,400 205,245 I
20 | 61,145 0 0 75,420 50,280 1 18,400 205,245
a Wasle rock a';posllad in waste rack and i;lllngs slorage area in Year -1 [

Table 3: Evolution of catchments draining to Upper East Pond. Table gives areas at end of d

given year

Upper East Pond Catchments
[ Pre- Active

Non-

Reclaimed |

Hardstanding
Catchment
(m?)

Hardstanding

Areas (m?)

developed
Dry Stack
(m?)

Dry
Sla_ck
(m?)

Dry Stack

_(m%)

Pond

Area (m?)

Total (m?),

aq 122,355 38,542 129,880 0 0 16,700 307,477 f
1 122,355 38,542 129,880 0 0 16,700 307,477

5 122,365 38,542 35,717 94,163 0 16,700 307,477 _f
9 122,355 35,542 9,741 25,976 94,163 16,700 307,477
11 122,355 38,542 4,871 30,847 94,163 16,700 307,477
20 122,355 38,642 0 9,741 120,139 16,700 307,477

a Waste rock deposited In waste rock and tailings storage area in Year -1
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Tabie 4: Evolution of catchments draining to Lower East Pond. Table gives areas at end of
given year

Hardstanding || || developed | " Dry | Reclaimed | |

Catchment || Hardstanding = Dry Stack | Stack Dry Stack | Pond ||

L my T Areas (m L (m?) L (mA) L (w3 Area (m?) ||
.1 20,391 0 0 0 16,100 7.600 | 44,091
1 20,301 0 0 0 16,100 7.600 | 44,001
5 20,391 0 0 0 | 16100 7600 | 44,001
g 20,391 0 o | o 16.100 7600 | 44,091
11 20,391 0 0 0 16,100 7600 | 44,091
20 20,391 0 0 0 16.100 7.600 | 44,091

a Waste rock deposited in wasta rock and tailings storage area in Year -1

2.2 Mine Water / Process Water Demands

The Process Water Balance has been updaled since the ES submission. The Process Water Balance
has been developed by Canenco and is outlined in Appendix 2. The key components of the Process
Water Balance have been included in the site-wide water balance model, particulary where the
Process Balance interacts with other mine components. Where there is recycling of water within the
process this is not explicilly modelled in the water balance presented in this report as it does not
impact on the surface water managemeni at the site, I.e., this is water that is cycled within the process
plant buildings.

The process proposed includes grinding and flotation of the mined ore, as well as tailings preparation
and a paste plant prior to the management of tailings in the DSF and underground. As a result, there
is only a minor change to the overall water requirement in the process as many of the components of
ihe process remain as before.

The process requires 156.7 m¥/hour of water. Of this 140.8 m¥hour is recycled and re-used within the
process plant. Water leaves the process in the following ways;

+ with the ore cancentrate shipped from the mine (0.5 méhour);

e with the paste production process for fallings sent to underground (11.6 m¥hour); and

¢  with the tailings sent o the DSF (3.8 m¥hour).
Of this only the water with the tailings can eventually report to the East or West Ponds,

This loss of water from the process needs to be balanced by a water inflow of 15.9 m3hour. For
reference the ES water batance had a water raquirement for the process of 19.16 m¥hour. Soma of
this water needs to be fresh water (non-mine contact), white other water can be recycled from other
sources within the mine site. In detail:

» 7.2 m%hour needs 1o be fresh water, either from the Clean Water Pond or treated water. The
preferred source of fresh water is from the Clean Water Pond, as it can flow to the process
plant through gravity,

¢ 5.7 m¥hour can be pumped directly from the underground workings and be used untreated
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* 3 m’hour enters the process with the ore itself, i.e., it is also sourced from underground

workings and is untreated
The fresh water is used lor mixing with reagents (3.7 m¥hour) and as Gland Water (3.5 m¥hour).

These requirements are assumed to be constant thraugh the mine life based on the average rate of
ore production. The production rate is constant through the life of mine (LOM) with small variations
each year, Those variations do not materially affect the modelling.

There are water requirements for spray water for dust suppression during dry periods for the DSF.
Spray water will also be used within the process to manage dust. This water wili only be applied
within the mine area and mine water can be used for this purpose. [t could be taken from any of the
water management ponds, but for the purpose of modelling it is 1aken from the East Pond. The spray
water is 10m3fhour for summer months and § m¥hour for non-summer months.
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Figure i: Proposed Infrastructure Site {Hoy Dorman Drawing 2016021-P-CIV-004 (A) General Site Layout Plan)
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Figure 2: Proposed Infrastructure Site (Excerpt from Hoy Dorman Drawing 2018021-P-CIV-300 Drainage Catchments Areas Rev B)
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3 Hydrological Inputs

This chapter outiines methods and values used to generate the hydrological inputs to the water
balance model. The main focus of the study is on surface water but estimates for seepage inflows
from the DSF are also included. Information on groundwater inflows to the underground mine are
provided in Chapter 4.

Predictions of monthly flow rates from the mine site area and surrounding catchments are based on:

+ Analysis of gauged flow data for watercourses close to the mine site. This includes data
collected as part of the baseline monitoring program and from the Rivers Agency national
gauged flow data set

+ Development of methods for calculating runoff for mine site areas, i.e., from the DSF area and
natural (peat dominated) catchments,

¢ Standard UK Wallingford Hydrosolutions LowFlows2 software
{hitps:/iwww_hydrosolutions co uk/software/lowfllows2/), for catchments close to the site. The
LowFlows2 data is additional information used in this assessment compared o the 2017
report. This dataset provides estimates of flow duration curvas for ungauged watercourses
throughout the UK and is a suitable dataset to be compared to the available on site data. Its
use improves the quality of flow inpuis to the model.

As the water balance works on inputs provided an a monthly time step, the analysis focusses on
annual and monthly totals. However, a model sensitivity run was also undertaken using daily
hydrological inputs to tast the model response to sub-monthly variations in hydrological inputs. The
storm water calculations (Appendix 1) are also based on daily (24-hour) storm durations.

For surface waler runoff there are four key types of catchrnent at the mine site;
1. Natural undisturbed caichment areas.
2. Active DSF. These are the parts of the DSF area which are undergoing active creation.
These are composed of exposed, un-vegetated tailings and waste rock.
3. Re-claimed DSF. Once active deposition has been completed the dry stack areas will be
reclaimed through the placing of a sail cover,
4. Plani site and roads. Hardstanding areas or disturbed ground with higher runoff totals.

The approaches taken in the water balance report to calculate runcff and seepage rates to the water
managemant ponds are described below, after an initial description of key precipitation and
evapotranspiration data. As the updates to the methods used to calculate surface waler runoff at the
site use these precipitation and evapotranspiration data sets their discussion is moved earlier in this
chapter compared to the 2017 reporl.

3.1 Precipitation Data

Annual and monthly precipitation parameters for the site are based cn analysis of UK Met Office
monitoring data al Lough Fea, which is the closast station to the project area. The site is located at a
similar elevation to the mine site so is considered a good analogue for the site. The UK National River
Flow Archive (NRFA, https://nrfa.ceh.ac.uk/) pravides daily calculated rainfall totals for selected UK
flow gauging stalions, with data available for the Owenkillew River at Crosh. NRFA data was also
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obtained and compared to the Lough Fea information, showing a good fit. Gaps in the Lough Fea
data set were filled using data from the NRFA data and the annual totals at Lough Fea were
calculated with these gaps filled. Annual rainfall totals are shown in Figure 4. The avarage annual
rainfall total (hydroiogical year) at the Lough Fea gauge is 1,347 mm, which is slightly higher than the
value of 1,336 mm used in the 2017 water balance repori.

The UK Flood Estimation Handbook (FEH) also provides estimates of annual precipitation for
catchments throughout the UK, with the SAAR (Standard Annual Average Rainfall} value for the
Pollanroe Burn at 1,367mm, close 1o that at Lough Fea, showing a good corrglation between standard
data sources.

The monthly average distribution of rainfall Is shown in Table 5 and Figure 5.

More information on the approach to modelling inter-annual variations in rainfall is provided in Section
3.1.5.

Figure 4: Lough Fea - Annual Precipitation Data

3.2 Evaporation Data

Evaporation from open water ponds and potential evapotranspiration (PE) from exposed mine site
areas are based on the following approaches
» Calculation of PE from met station data collected at the mine site meteorological station (5
years of data)
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« Calculation of long-term PE records (for comparison with long-term precipitalion records)
based on meteorclogical data from Lough Fea. This data was then scaled to provide similar
average conditians to the site data

PE was calculated using the Oudin et al, (2005) approach that was developed specifically for the
purpose of generating evapotranspiration records for hydrological modeliing for siles with limited
evaporation or other meteorological site data

The average PE from the site data was calculated as 457 mm/year, with the monthly distribution of
values provided in Table 5. Daily and monthly lotals were calculated for the period 1966 to 2019
based on Lough Fea temperature data where available (1981 to 2019}, with time series for earlier
years based on a relationship between annual precipitation and annual PE developed using the 1981
to 2019 data. Open water pond evaporation was set equivalent to PE for the purpose of this mode!,
due lo limited other information and given the small surface areas of ponds relative to the overall site

darea.

Figure 5: Lough Fea — Annual Evapotranspiration Data based on Oudin et al. (2005) metheds

3.3 Natural Catchment Runoff

Calculation of stream flows and runoff rates for the catchments and watercourses located close to the
site are based on (i) twelve flow gauging stations constructed and operated for this project, (i} review
of regional flow monitaring stations operated by the UK government and (jii) standard national
methaods of flow astimation (i.e., LowFlows2 and FEH).
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Runoff rates from natural surfaces at the site are based on data oblained for small catchments (e.g.,
Pollanroe Burn) close to the site. Within the site baseline flow data set, flows are measured on five
streams where the upstream catchment is less than 25km? in size;

¢ FLO1 - Curraghinalt Bum, 1 km?
FLO2 - Glenealy Burn, 1 km?
FLO4 - Gienlark Burn, 21.9 km?
FL11 — Sruhanalticarra Bum, 1 km?

e FL13 - Pollanroe Burmn, 1 km?
Annual avarage runoff rates for these catchments range from 762 mm to 1,047 mm, with a median of
849 mm, with the resulls for FL13 being an oullier with significanily higher runoff than the other sites.

Within 1the Rivers Agency data sel there are no stations with catichments < 100 km? near to the site. In
the 2017 ES extrapolation of data from farger catchments fo the onsite stations produced estimates of
runoff for the Pollanroe Burn of between 700 — 9G0 mm per year. For this update flow duration curve
outputs from the LowFiows2 software were also cbtained. LowFlows2 calculates flow duration curves
for any ungauged calchmaent in the UK, with the method calibrated against observed data at gauged
sites. There is uncertainly with LowFlows2 outputs for small (<25 km?) catchmaents, given the limited
number of gauging stations on small catchments and the impact of local conditions on flow conditions
for small watercourses. Therefore, the LowFlows2 data should be compared/calibrated against site
data, of the type collected as par of the baseline assessment. The resultant flow values used in this
assessment for small catchments are based on comparison between LowFlows2, sile data and
hydrological modelling calibrated against the on-site data. This approach provides a robust method
that utiises on-site data and national methods to produce typical flow conditions for natural
calchments at the site and for the Pollanroe Burn.

LowFlows2 results are considered more representative for larger watercourses, and this is borne out
by the good comparison of baseline flow data for the Owenreagh River (53.5 km?, at the junction with
Pollanroe Burn) with the LowFlows2 resulis, which are discussed in more detail in Section 3.9. This
allows the LowFlows 2 data to be used lo develop flow duration curves for the Owenreagh River at the
site.

The flow duration curves for the five gauging stations at the site are compared to the LowFlows2
results In Figure 7, with flow data normalised by area to allow comparison of data from differant sized
catchments. The dala shows that ali of the sites, apart from FL13, appear to fit reasonably well with
the LowFiows2 data from the Owenreagh and Poflanroe Burns, with the Pollanroe Burn having slightly
higher flow per unil area compared to the Owenreagh. Foliowing additional review there is uncertainty
with the data at FL13 due to the presence of a relalively mobile bed at the gauged site and a culvert
downstream of the site that results in difficullies in accurately calcuiating low flows. Excluding data
from FL13 and averaging the flow duration curves for the other 4 sites, gives the average flow
durstion curve in the lower graph in Figure 9. it shows a generally good fit against the LowFlows2
data, especially in the range 40%ile to 95%ile {graph is log scale).

To further assess the site data and 1o try to extrapotate the period of record at these gauges to a
longer period record, simple rainfall-runoff models of each of the small gauged catchmenls was
constructed using a catchment water balance mode! (Australian Water 8alance Modet AWBM,
Broughton, 2004). The models were calibraled for each gauged site and & single set of calibrated
parameters was then used {0 calculate a long term (1966 — 2019) flow time series based on the
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observed and calculated precipitation and PE data described in Sections 3.1 and 3.2. A comparison
between the modelled flow duration curve, the observed flow duration curve and data from LowFlows2
are shown in Figure 8, illustrating a reasonably good fit between all the data sources. The modelled
curve is similar to that for the Pollanroe Burn from LowFlows2 and is slightly higher flows than the
curve based on observed flows Compared to the sile data the use of the modsllad flow time series is
likely slighlly conservative, in that it produces higher flow volumes within the water balance.

The manthly flow distribution is shown in Table 5 and Figure 6. A summary of the flow statistics for an
example 1 km? caichment is provided in Table 6.

The model output is used as an input to the water balance for any natural, undevelopad surfaces. On
average the runoff total predicted by the model was 898 mm, equivalent to 67% of mean annual
precipitation. The annual variation in runoff (compared to precipitation} in the input dataset is shown in
Figure 9. The average value used in the updated water balance is higher than the average of 700
mm used in the 2017 ES watler balance.

A key low flow condition is the 95%ile flow, which is the flow that is exceeded for 95% of the time
annually. The mine water management plan requires that a minimum compensation flow will be
discharged from the mine sile area to provide at least the pre-development 95%lle flow for the
Pollanroe Burn at the mine site outfall, to maintain flows in the watercourse downstream of the mine.
The 95%ile flow from the LowFlows2 analysis is 3.9 l/sfkm? from LowFlows2 and 4.6 V/s/km? from the
site data. In the 2017 ES water balance the 95%ile flow was calculated as 4.2 Ifs/km?. As the 2017
ES value is mid-way between the other two estimates, it is retained for the updated water balance,
giving a 95%ile flow at the mine outfall of 3.52 L/s or 12.7 m¥hour.

Table 5: Monthly flow and rainfall percentages

e

Runoff% | 134 | 102 | 101 | 74 | 81 45 | 35 | 49 | 61 | 95 | 114 ] 129
Rainfall% | 108 | 79 | 83 8.4 6.7 66 6.7 8.1 8.2 99 | 100 ]| 106
PE % 1.4 23 | 51 86 [ 138 | 17.2 | 186 [ 152 | 95 | 50 | 21 | 12
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Figure 6: Comparison of monthly runoff and precipitation distributions
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Figure 7: Comparison of flow duration curves for onsite flow monitoring stations and
LowFlows2 results
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Figure 8: Comparison of flow duration curves used in assessment
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Figure 9: Comparison of Medelled Annual Runoff with Annual Precipitation
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Table 6: Flow Duration Curve for Natural Catchment

"Percent of Time Flow

Mode! [nput

Exceeded L {Usham?)
99% 35
TTes% 48
- 90% 59
85% 5% 6.9
80% 7.8
75% 89
70% 101
65% 1.4
60% 131
55% 156
50% 18.6
45% 222
40% 26.4
35% 310
0% 358
25% 413
20% a77
15% 551
10% 65.0
5% 80.5
1% 1128
Mean 285
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3.4 Runoff from Disturbed Mine Site Areas

Disturbed mine site areas include the process plant, offices and associated parking areas. In the
water balance model all runoff from these areas is routed to the East Pond.

Itis assumaed that these areas have an annual runoff rate 20% greater than that of the natural
catchments, which themselves have high runoff rates. Therefore, runoff from areas of hardstanding
are just over 80% of annual precipitation. In the model the calculated natural runoff is scaled by 1.2 to
provide inputs for the disturbed site areas.

3.5 DSF Infiltration and Runoff Rates

The DSF will be comprised of a mix of waste rock and non-reactive tailings. The DSF is designed
with waste rock forming a starter embankment along the southem edge of the facility with the area to
the north filled with a mix of wasts rock and non-reactive tailings, but predominantly with tailings.
There will be a basal liner that will prevent infittration to the subsurface and a serles of drains within
the facility that wilt route water seeping into the DSF to one of the water management ponds. Surface
water will be routed to the north of the facility as it is constructed, from where it will be routed to one of
the watar management ponds. The DSF areas will be progressively reclaimed, with the mine material
capped by mixed tailings and bentonite clay, topped with a soil cover. The ssquencing of the
formation of the DSF is summarised in Figure 3 and Tables 2to 4.

Details of the DSF design are provided in the Dry Stack Design Report {Appendix G to the Mine
Waste Management Plan (Including two addendums 2019 and 2020, including SRK (2020c)).

Detailed modelling of infillration, seepage and runoff from the DSF has been undertaken (SRK
2020b), which is an update from the 2017 water balance, which used Infiltration and runoff rates which
were based on standard design parameters and not site-specific modelling work. The new inputs
have the following runoff and infiltration rates from the active and reclaimed DSF for a year with
average precipitation

s Active DSF
o % of annual precipitation as infiltration to DSF and then to water management bonds =22%
o % of annual precipitation as surface runoff 1o water management ponds = 0%
o Total of infittration and runoff = 82% of annual precipitation

e Reclaimed/Closed DSF

o % of annual pracipitation as infiltration to DSF and then to water management ponds =
12.5%

o % of annual precipitation as surface runoff fo water management ponds = 50%

o Tolal of infiltration and runoff = 62.5% of annual precipitation
In the 2017 water balance the model considered 30% infiltration and 36% runoff for the active DSF.
The updated modelling predicts higher runoff rates and an overall higher parcentage of the annual
precipitation reporting lo the water management ponds as runoff and infiltration. in the 2017 waler
balance it was assumed that 75% of annual precipitation reported 1o the water management ponds,
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but this was not based on an assumed runoff rate for the reclaimed surface. The values used in this
report are based on modelling of the reclaimed surface and are close to the runoff rates used for
natural catchments,

The rest of the water is lost to evaporation at the surface and seepage through the basal liner (see
Section 3.1.6.1). There is also a coniribution from drain down of tailings waler that is discussed in
Section 3.1.6.2.

Runoff rates are predicted 1o be high for the active DSF due 1o the near saturated water content of
deposited tailings. In addition, new tailings will be progressively deposited on the surfacs of the DSF
$0 that the upper layers will remain saturated even In dry weather conditions,

inputs lo the water balance model were based on the same soil water accounting method (SWAC)
used in SRK (2020b) and developed as an addition 1o the seepage/groundwater model. The model
was run for the full precipitation and evapotranspiration time serles outlined in Sections 3.1 and 3.2.
Outputs from this model are used to generate monthly runoff and seepage rales in response o the
precipitation and evapotranspiration inputs. The same input data sets were used in the SWAC
method as were used to generate surface water flows in Section 3.3. These runoff and seepage
values were then applied {o the relevant active or reclaimed areas of the DSF within the water balance
modal.

3.5.1 Seepage through Basa! Layer of the DSF

The seepage through the basal layer of the dry stack is predicted to be 1.19 m3day (SRK 2020b) near
the end of operations, falling to 0.74 md¥day once the facility is closed. These are best estimate
predictions with conservative (upper) values of 2.25 m3¥day for operations and 1.33 m®/day for
closure.

The rate of seapage in any one year of operations will dapend on the surface area of the DSF and its
height. Crudely the seepage rate during operations is 0.14% of annual precipitation, or 1.9 mmiyear.
For closure it is 0.09% or 1.2 mmiyear. These values are applied in the water balance model to any
active or closed part of the DSF.

The seepage rates calculated through the basal layer of the DSF are lower than in the 2017 water
balance, which considered 1.3% of annual precipitation for the active DSF and 0.67% for the
raclaimed areas of the DSF. The seepage rates have been refined through improved modelling
presented in SRK (2020b).

Seepage through the basal layer of the DSF will report to under drains and then to the Pollanroe Burn.

3.5.2 Drain down of Tailings Water

Drain down is the process by which water held in the pore water of the tailings when it is deposited on
the DSF flows out of the DSF over time due to gravity. In the 2017 water balance model drain down
was cansidered to contribute 5,960 m?3 of water every year during operations, falling to close to zero
once the DSF was reclaimed. The calculation of drain down has been improved for this report, based
on laboratory test work on the graln size and moisture content of deposited tailings. One combined
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calculation of drain down for the active and reclaimed DSF has been made and as a result, the
calculation of drain down is presented as a separate seclion in this report.

Tailings will arrive at the DSF with a moisture content of around 15.8% by weight. The tailings will be
reworked at the DSF and compacted, at which point they will have a reduced moisture content of
14.7% by weight, with excess water either running off the DSF or infiltrating. The residual water
content of the tailings over time is calculated to be 8% by volume {or 4% by weight), with the
remaining water being released from the pores of the tailings over time is a process termed drain
down.

From the Process Water Balance there is an average of 3.76 m¥%hour (see Section 2.1) leaving the
process plant with the tailings, i.e., 32,940 m3/year. After reworking at the DSF the volume of waler
hald in the tailings is 30,450 m3year at deposition for 176,000 tonnes of tallings per year. Therefore,
around 2,490 m3¥year of water will be released from the DSF during the deposition of the tailings. A
conservalive assumption is made that this water runs off the DSF to one of the water management
ponds.

Assuming a residual tallings water ¢ontent of 6% by volume, this gives a final water content of 7,350
m? for the annual tailings mass. Therefore, the water released through drain down will be 23,100 m*
for evary 176,000 tonnes of deposited tailings.

The release of water from drain down will not be constant. Modelling of the DSF suggesis that drain
down of tailings water will be substantially complele 5 to 8 years after the end of operations. A
seepage curve for the toe drain of the DSF was calculated as part of the DSF seepage assessment
(SRK 2020b). This curve was then scaled to the total drain-down volume in the DSF, producing a
curve shown in Figure 13, The model showed drawdown flows from the DSF to the water
management ponds increasing through the life of mine, reaching a peak of 23,100 m¥year at the end
of operations and then falling rapidly after the end of operations.

As discussed at the beginning of this section, the drain down volumes are larger than considered in
the 2017 water balance, due to improved understanding of the tailings material and its performance in
the DSF.
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Figure 10: Water released from tailings pore water in drain down

Drawdown - Flow from DSF

3.6 Approach to Modelling Annual Variation in Rainfall

Initial water balance runs considered the annual vasiations in rainfall by representing the annual totals
as glatistical distributions and then assigning the rainfall into monthly totals based on the average
monthily rainfall distribution discussed in Table 8. This approach has advantages as it allows the
modeller control on the statistics of the annual rainfall totals, but it does tend to smooth out natural
variations in monthly rainfall, i.e, it uses an average monthly distribution of rainfall that does not pick
up significant variation from that average.

Therefore, for the runs presented in this report modelling was based on the 54 years of abserved
rainfall at Lough Fea (refer to the Climate Baseline Report). The rainfall data was used to calculate
monthly runoff totals for each of the key catchment types in the model (e.g., natural, active DSF). This
produced 54 annual runoff records and the model is able to select each of thase years at random to
creale variable climate conditions for the 20 years of mine life. The filling of gaps in the Lough Fea
data (as outlined in Section 3.1} has resulted in more complete set of rainfall data and one with years
wilh higher rainfall than used in the 2017 ES.

This approach allows for a more robust representation of observed variation in monthly rainfall totals
but is limited by the available rainfali data series. As the proposed mine life Is 20 years, the use of a
54-year time series dala is considered robust to assess likely climatic varlability during the mine life.
The input time serles contains one year with >1 in 200-year dry annual runoff totals and around three
more with precipitation equivalent to a 1 in 10 dry year or lass. In terms of wet years, the historical
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period contains four years with between 1 in 20 and 1 in 50 wet year precipitation and one with around
a 1in 80 year wel year, all based on a fitting the annual totals to a normal distribution.

As a result, the data provides an acceptable range of wel and dry conditions.

The approach taken to model annual variations in rainfall remain effectively the same in this report,
compared to the 2017 water balance. The same Monte Carlo approach is taken. The two differences
between the approaches taken in 2017 and the current report are:

+ In 2017 the Monte Carlo method randomly selected a siarl year from within the Lough Fea
rainfall time series and then in subsequent years the rainfall followed the observed sequence
of rainfall years from that start year. In the current report the Monte Carlo method selects a
year of rainfall from any of the avaitable years of data at Lough Fea and there is no
requirement to maintain the observed sequence of rainfall from the dataset. This approach is
consldered more robust as it allows a wider range of different rainfall time series as input into
the stochastic model.

e The precipitaton time series from Lough Fea has been updated with data from the years
between the 2017 raport and the ang of 2019 and a raview of the precipitation data was
undertaken (see Section 3.1) which resulted in the infilling of gaps within the data based on
NRFA rainfali totals. This provides a more complete input time series to (he modet.

3.7 Modelling of Climate Change

A more explicit represantation of the impacts of climate change are included in this water balance report
compared to the assessment undertaken in 2017. In 2017 it was assumed that the life of mine was
sufficiently shont such that the effects of climate change would not be significant. However, with the
release of updated climate pradictions for the UK (UKCP18), it was felt that these should be taken
forward into the water balance modelling. Therefore, the modelinputs are adjusted to take into account
the predicted climate change impacts on precipitation and evapotranspiration, and therefore runoff.

Precipitation and evaporation inputs to the hydrological and groundwater flow estimates used in the
water batance were adjusted to take account of the effects of ciimate change during the life of mine.
The most up to dale quantitative climate change predictions for the UK are provided within the UK
Climate Projections (UKCP18) dataset

(hitps:/iwww.metoffice. gov.uk/research/approach/collaborationfukcp/download-data).

The UKCP18 data provides estimates of the effect of future climate change on a range of meteorological
variables {e.g., air temperature, precipitation, etc.). These estimates are based on a range of climate
model scenarios, which are sirongly dependent on fulure global greenhouse gas emissions. The
scenarios used for the UKCP18 predictions are representative conceniration pathways (RCPs), which
consider a range of assumptions around future population, economic development and the possibility
of greenhouse gas emission mitigation. The four scenarios considered within the dataset have differing
changes in air temperature by 2081-2100 (Table 7), chosen to represent a range of potential alternative
futures with various outcomes,

R i e = T N e N T e e T e — e A T

Curraghinaht Water Balance July Final Oraft 31



Table 7: RCP increase in global mean surface temperature averaged over 2081-2100 compared
to the pre-industrial period (1850-1900)

Reprasentative Concentration ‘Change in air temperature {°C) by 2081:2100°
'athway (RCP) {best estimate, 5-95% range)
RCP2.6 1.6 (0.9 - 2.3)
RCP4.5 1 24(17-32) -
T RCP6.0 T 28(20-37)
o “RCP85S B T 43(32-54) ]

RCP2.6 represents a pathway with a strong reduction in greenhouse gas emissions, whereas RCP8.5
represents a pathway with unmitigated greenhouse gas emission growth. RCP4.5 and RCP6.0
represent pathways with varying levels of greenhouse gas emission mitigation and are considered
median scenarios.

Estimates of future climate change are provided in the UKCP18 dataset as probabilistic projections
ranging from 5 to 95%, which indicate how strongly the evidence from observations and modelling
support alternative future climate outcomes. There is more evidence for predicled outcomes near the
centre of the distribution (i.e., 50%) than near the tail ends (i.e., 5 and 95%). The projection outcome
considered for this assessment is the 50% central estimate, considered to have a 50% chance of being
exceaded.

UKCP18 air temperature and precipitation anomalies have been extracted for a 25 km? grid cell
sncompassing the project site. Resulls are presanted for RCP4.5 and RCP8.5 emissions scenarios.
Thera is no clear guidance as to what would be a 'best estimate’ of future climate change projections.
However, a scenario wilh median emissions (RCP4.5 or RCP6.0) with a 50% chance of exceedance
could be considered a reascnably likely scenario: atternatively, a scenario with high emission {(RCP8.5)
and a 50% chance of exceedance could be considered a reasonably conservative upper limit scenario,

Table 8 shows the average monthly precipitation anomalies (%) for emissions scenarios RCP4.5 and
RCP8.5 for four benchmark years (2040, 2060, 2080 and 2100). The values are calculated for set
benchmark years as the average of the yearly values 5 years before and afier these dates in order to
remove soma of the inter-annual vartation in the yearly dalagets. For example, the monthly 2040
anomalies are the average monthly anomalies between 2035 and 2045. The last benchmark year —
2100 — was taken directly from the UKCP18 dataset for 2098, as this is the latest projection year
avallable,

Evaporation fime series for the site were calculated using the Qudin (2015) method using long-term
temperature records from the Met Office gauge at Lough Fea supplemented by data from global
datasets (MEERA2 from NASA, 2020). These values were then adjusted to be consistent with
calculated annual average values calcutated using data from the on-site meteorofogical station. Table
9 shows the avarage monthly potential evaporation anomalies (%) for the same emissions scenarios
and three benchmark years (2040, 2060 and 2080).

In order to estimate monthly and daily future projections of precipitation and potential evaporation,
anomalies between benchmark years were linearly interpolated and applied on a daily timestep using
the monthly anomaties for every day in the corresponding month. To estimate precipitation between
2100 and 2120 (beyond the timescale of the UKCP18 data), the same rate of change as betwean 2080
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and 2100 was extended to 2120. For evaporation, the same rate of change between 2060 and 2080
was applied to daily evaporation batween 2080 and 2120.

The water balance model was run for the period 2022 to 2042, i.e., operational pericd only. The
percentage changes were applied 1o the precipitation and evaporation inputs to the hydrological and
medetl discussed in Sections 3.1 and 3.2, such that the inputs to the water balance take account of the
impact of climate change through lhe mine life. This is an update from the approach used in the 2017
EIA water balance model, where no climate change impacts were considered,

Table 8: Average monthly precipitation anomalies (%) for UKCP18 RCP4.5 and RCP8.5

scanarios

: 40 #Hill 080 Hi 1 41) 060 0380 (]
Jan 5.1 8.1 9.0 10.8 6.2 11.0 14.1 18.8
Feb 6.8 88 109 10.2 7.5 10.6 15.3 15.9
Mar 0.9 27 3.3 0.45 1.2 33 38 23
Apr 5.1 39 9.2 118 46 36 80 11.0
May 0.6 -12.3 4.0 -18.9 04 -12.4 4.0 -19.3
Jun -7.0 -11.4 -16.1 219 1.7 -12.7 -19.2 -26.1
Jul -8.7 -18.5 -125 -28.9 96 -21.5 -18.0 -33.4
Aug -14.2 ~21.1 -13.5 -20.8 -15.2 -23.6 -18.1 -34.2
Sep -10.7 -3.6 -6.5 -17.3 -11.0 -4.4 -7.5 «19.3
Oct 16 4.0 118 9.9 2.3 59 15.4 15.6
Nov 4.1 8.6 18.1 13.6 5.0 10.3 217 18.7
Dec 78 7.0 13.7 10 88 10.0 18.9 98

Table 9: Average monthly evaporation anemalies (%) for UKCP18 RCP4.5 and RCPB.S

scenarios

: L4y 6l BB 17:1) Ub( D1
Jan 116 15.0 20.8 13.8 20.7 A
Feb 10.0 12.5 17.5 10.8 16.7 258
Mar 71 9.3 1256 86 13.6 200
Apr 4.7 8.0 9.6 5.9 11.0 15.7
May 65 8.4 121 7.6 118 18.7
Jun 42 7.1 10.1 55 8.9 15.0
Jul 49 8.0 13.2 6.0 12.1 204
Aug 8.1 8.1 138 7.4 12.8 20.9
Sep 7.8 10.7 15.7 9.4 15.1 23.8
Oct 6.7 9.9 139 83 139 21.0
Nov 6.9 99 14.9 89 13.¢9 218
Dec 8.7 13.6 16.6 10.7 18.1 256
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3.8 Flood Storage Requirements

Flood volume calculations are provided in Appendix 1. These are updated from the 2017 report to
take account of the small changes in calchment areas al the mine site belween the 2017 and present
studies.

The East and West Ponds will need to be operaled so that there is sufficient freeboard in the ponds
(i.e., available, free storage between the operational water level and overtopping level of the ponds) to
accommodate a 24 hour, 1 in 1000-year storm event. Calculated storage voiumas for the 24 hour, 1
in 1000-year event are:

» East Ponds 27,550 m?

+  WestPond 15,970 m?

The calculations assume that the treatment plant is operating during the event and is able to remove
water from the pond at a rate of 300 m*hour. However, the results are not overly sensitive to this
assumplion, as cutlined in Appendix 1. Based on DFI (2019) a 20% increase in peak flows in rivers
by 2080 is recommended for Northern Ireland with 20% increase in rainfall for drainage design over
the same period. Therafore, by 2040 (end of mine life) rainfall totals for flood storage might have
increased by around 6.7% (although likely less as the rate of increase is not linear). The water
balance model predictions of the available flood storage at the end of mine fi{e are assessed
comparad to the calculated storage volumes, including the potential impact of ¢limate change.

3.9 Flows in Pollanroe Burn and Owenreagh River

A discussion of the data sets used in the calculations of flows in the Pollanroe Burn and Owenreagh
River is provided in Section 3.3. The methods are updated from the 2017 water balance and
improved through ihe inclusion of additional site data, regional analysis {gauged and LowFlows2 data)
and modetling (for Pollanroe Burn).

Flows in the Poltanroe Burn and Owenreagh River downstream of the site are based on the following
assumptions,
¢ Flows in the Pollanroe Burn downstream of the site are calculated using the same approach
for natural catchmenis within the mine site area, as this approach was developed using
gauged data from small catchments close to the mine site and is appropriate for the
Pollanroe. There is 0.164 km? natural catchment entering the Pollanroe upstream of the mine
site outfall (i.e., catchment {0 the east of the edge of the mine sile, diverted around the east of
the mine 1o the Pollanroe Bum). There is a further 1.2 km2 catchment between the outfall and
the mouth of the Pollanroe Burn. Post-development the total catchment (undeveloped and
mine site area) draining to the mouth of the Pollanroe Burn is larger than the pre-development
calchment as a small part of the catchmant of the watercourse to the west of the Pollanroe is
diverted towards the Pollanroe, increasing the Pollanroe catchment at its mouth by around
10%, i.e. from 2.05 km® to 2.26 km?. The model compares pre- and post-development flows
in the watercourse,
« Flows in the Owenreagh River are based on gauged flow data for the Owenreagh River,
collecled as part of the surface water baseline assessmeni, and the LowFlows2 data for the
river, The flow duration curves for the gauged sites and LowFlows2 ara compared in Figure
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11. The observed flow data fits well with the LowFlows2 resuits for the Owenreagh,
especially for FLOS and FLO9. The average of FLOG and FLO9 is plotled against the
LowFlows2 data in the final figure, with the flow duration curve from the observed and
LowFlows2 data summarised in Table 10.

Monthly average flows for the Pollanrce Burn and Owenreagh River are provided in Table 11 to
illustrate the significant differences in flows between the two watercourses, illustrating the significantly
larger fiows in the Qwenreagh River compared to the Pollanroe Burn.

Compared 1o the 2017 water balance, this report focusses on calculating the impacts on flows in the
Pollanroe Burn and then takes the differances between the pre- and post-development fiows and
calculates the impact on the Owenreagh River. Although results are provided for average monthiy
flows, which is the same as the approach in the 2017 water balance, results are also provided for the
annual flow duration curve in each watercourse. The flow duration curve provides a fuller
representation of the distribution of flows during the year in both watercourses and the use of the flow
duration curve provides additional information on the impact of the development on flows in the
Pollanroe Burn and Owenreagh River that is provided through the comparison of monthly average
fiows only, i.e., it provides an Indication of the Impact over the full range of flow conditions through a
typical year.

A R e L T R - e e o
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Table 10: Flow Duration Curve for Owenreagh River at Pollanrae Burn

Parcent of Time Flow 1 | 17 "Observed Site' || Average of Two |

{istkm?) ' Data {lishkm’} | Data Sets .
L ishkmd)

Exceeded |

99% 29 | 31 33
95% 43 a9 46
90% 6.3 59 58
75% B3 86 84
50% 159 144 152
25% 343 308 326
0% 6456 728 687
5% 90.0 1146 1023
1% 155.4 1754 165.4
Mean 276 283 780

Table 11: Monthly average flows for key watercourses

A\..'erage Monthly F-lo.';vuﬂ;'u}

May Jun Jul Aug Sep || Oct
*Pollanroe
Burn at 89.9 757 67.7 51.3 409 .z 23.5 329 423 63.7 79.0 86.5
Mouth
bOwenreagh
upslreamof | 2,576 | 2,131 | 1,798 | 1,169 812 610 558 791 1,079 ] 1,880 | 2,125 | 2,434
Pollanrce
Oa"'*t“h;“;z:’hg“ 4,300 | 3,657 | 3,002 | 1,952 | 1,356 | 1,018 | 932 | 1,320 | 1,801 | 3,138 | 3,547 | 4,064
8 2km’ catchment
b 53.5km? catchmant
¢ 85.5km? catchment
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4 Groundwater and Mine Water Inflows

The groundwater and mine water inflows were included in the 'Hydrological Inputs’ section of the 2017
water balance. However, it is more appropriate that these inflows are considered separately to the
other surface water inpuls in Chapter 3. The groundwater modei in support of the development of the
underground mine has been fully updated for the 20119 mine p'an and the results of this new modeiling
SRK 2020a) are provided in this chapter. Overall, the mine water flow rates are increased from the
2017 water balance, but the updated groundwater modeiling considers a wider range of sensitivily
analyses than were underiaken for the 2017 ES. These included modelling with climate change
included in the groundwater recharge calculations.

The groundwater mode! is described in detail in SRK (2020a). The groundwater model was run for a
base case scenario and then a series of sensitivity runs that considered variations in key model
parameters. The base case was run with and without the impacts of climate change, simulated
through adjusting the precipitation and evaporation inputs to take account of the impact of climate
change (as outlined in Section 3.7). The base case groundwater model predictions for the
groundwater inflow fo the underground mine workings (with climate change) are used as the base
case scenario in the water balance model. These results are considered conservative as thay provide
mine inflow rates that are generally higher than the 80t" percentile (P80) of all the sensitivity runs. The
base case and sensitivity resulls (P20, P50 and P80) are shown in Figure 12a, with a fult description
of the runs provided in SRK (2020a).

The sensitivity of the water balance to the mine water inflows is tested {(Chapter 7) based on scenarios
with base case +20% and -40%, shown in Figure 12a. As the base case Is already considerad a
conservative, high flow scenario, the simulation with +20% flow considers a scenario that has higher
flows than predicted in the groundwater model sensitivity analysis. The scenario with -40% flow
encompasses the P20 sensilivity analysis results. The use of this range of groundwater inflow rates
ta the mine will test the site water balance in terms of both conservative high and low inflow rates
constrained by the groundwater modelling assessment.

The base case groundwater inflow rate {(average annual flow rate) to the underground mine workings
with and without climate change are summarised in Table 12. Water pumped from the underground
workings can be used in the process plant with the unused water pumped to the West Pond. The flow
rate from underground 1o the process plant is 5.71 m¥hour.

Figure 12b shows the monthly underground flow rates from the groundwater model, again for the base
case with and without climate change. The water balance model Is simulated with the monthly flow
rates to provide a representation of seasonal variations in groundwater flows.

Natura! groundwater will also enter under-drains for the DSF and waler management ponds. The flow
rate to the DSF under-drain is predicted to be 145 m3/day. The flows in the water management ponds
under-drains is predicted to be around 250 m/day. This water wifl mix with water seeping through the
basal finer of the dry stack facility (predicted to be around 1.19 m3day, Section 3.5.1) and enter the
Pollanroe Burn.

[~ E . . " - i
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Table 12: Underground water inflow rates

Undergroﬁnd flow — Annual Avarage Undarground ﬂov} = Annual
(mhour) Average (Li5)

Base Casa Base Case Base Case

Regults, with ResUis yIa Results, with

climate
climate change change climate change

Base Case Results,
no climate change

1 296 296 82 8.2
2 40.9 400 114 14.1
3 4.5 335 96 9.3
4 34.0 332 9.4 9.2
5 338 330 9.4 9.2
6 38.4 355 10.1 9.9
7 427 416 11.9 116
8 432 428 12.0 119
9 40.3 386 112 107
10 39.8 7.6 11.1 104
11 44.0 414 122 15
12 405 379 113 105
13 451 425 125 18
14 39.8 37.0 11.1 103
15 426 400 118 111
18 415 38.9 115 108
17 450 424 125 118
18 385 36.8 107 10.2
19 39.3 36.9 109 10.3
20 39.4 36.8 109 10.2
21 38.9 38.2 10.8 10.1
22 394 36.5 10.9 10.1
23 36.8 36.1 108 10.0

=
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Figure 12a: Comparison of Base Case Groundwater Inflows to Underground Mine, with and
without impact of climate change

Groundwater model inflows to underground mine
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Figure 13b: Comparison of Base Case Groundwater inflows to Underground Mine, with and
without Impact of Climate Change
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5 Model Set-up

Key mode! inputs are summarised in Table 13.

The model is run for the Base Case scenario summarised in Table 13 and outlined in previous
sections. Sensitivity runs are discussed in Chapter 7.

The model has been developed within the GoldSim modelling softiware, which is an industry standard
for mine water managemsnt.

The mode! scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the water
balance model is run for 100 ‘realisations’ of the mine life (i.e., 20-year mine life). In each realisation,
the model selacts annual runoff, pracipitation and evaporation inputs from the 54 year record from the
Lough Fea rainfall time series. In this way, the model cycles through all possible combinations of
rainfall years for each year of mine operation. In each realisation, other parameters (e.g., maximum
treatment rate and pond sizes) remaln the same. At the end, there are 100 sels of model results and
these results are presented as probabilities {(e.g., probabillity of water shortage in any month within the
mine life).

The benaefit of such a modelling approach is that results try to consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g.. average rainfalt in every year, or dry
weather in every year).

As with any model the accuracy of the results depends on the quality of the inputs. For a stochastic
model run the ability of the model to predici the range of possible outcomes depends on the how
accurately the inputs can represent the full range of natural vanability.

For the base model, the model inputs are based on monthly data, although the modael is run on a
shorter time stap to allow more accurate intarpolation of results within each monthly period and to
more accurately caiculate operations within the mine water management plan {e.g., treatment rates)
that can be varied on a sub-monthly time step. Results are presented as monthly averages. This is
typical for a water balance model as many of the model inpuls are based on a monthly time step (8.9.,
the evolution of the DSF s discretised on a yearly basis and mine water inflows on a monthly basis).
However, a mode) sensitivity run was undertaken using daily hydrofogical inputs to test the model
response to sub-monthly variations in hydrological inpuls. The storm water calculations {Appendix 1)
are also based on daily (24-hour) storm durations.
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Table 13: Summary of key model inputs for Base Case

Desér'iptlon'

—_—e. e
e TR T ——=

hysicalIHydroioglcal Parameters ol

Mine Life 20 years (From 1* January 2022 to end 204 1)

Pond Valumes Clean Water Pond = 40,260 m*
Upper East Pond = 52,870 m®
Lower East Pond = 9,973 m?
West Pond = 38,855 m?

Within the model the Upper and Lower East Ponds are modelied
as a single unit for simplicity and lo avoid uncertainties
associated with modelling flows from the larger to the smaller
pond. During operations, flows from the two ponds will be
controlled to maintain flood storage freeboard in the two ponds.

Runoff Rates Consistent with rates and methods described in Chapter 3.

Catchment Areas Based on Tables 116 5

Mine Water Inflows from

Consistent with rates and methods described in Chapter 4,
Underground Mine

Freeboards in East and West Ponds will be operated to maintain pond volumes to around 25%
Ponds of the full volume. Water levels will rise above this level during
extended periods of rainfall, but this will provide a buffer
between the normal operating level and the maximum level for
flood management. The pond levels will remain below the leve!
that provides sufficient flood storage to allow retention of a 24-
hour, 1 in 1,000-year rainfall event without spilling to the
environment. Storage calculations are provided in Appendlx 1.

il S —

Water Management

e e e

Mine Water Demand 15.9 m*hour of additional water required for paste plant and
process. Derived from underground mine water, Clean Water
Pond or treated mine water. Of this
o 7.16 m¥hour needs 1o be fresh water
o 5.71 m3hour can be pumped directly from the
underground workings and be used untreated

o 3.03 m¥hour enters the process with the ore
itself, i.e., it is atso from underground workings
and is untreated

Maximum Treatmant Rate 300 mihour

The model calculates the freatmant rate required 1o keep the
water levels in the East and Waest Ponds at the normal operating
leval,

Curraghinalt Water Balance July Final Draft a2



Discharge of Treated Water

Treated water from the WTP is either pumped to the Clean
Water Pond (when the pand is not full) or discharged to the
Pallanroe Burn.

Compensation Flow

A compensalion flow is discharged from the Clean Water Pond
to maintain discharges from the site at a minimum of 12.7
m?*hour, equivalent to the 95%ile flow for the mine site area.
This is to maintain flows in the watercourse downstream of the
mine. If discharges from the treatment ptant to the Pollanroe
Burn exceed 12.7 m¥hour there Is no compensation flow
discharge.

Seepage from impoundments

Included in downstream flow calculations, but not included in site
water balance as volumes are small compared to the overall
bailance.

Cumraghinalt Water Balance July Final Draft




6 Model Results — Base Case

The model was run for the Base Case scenario, outlined in Table 13.

The following key model resulls are considered;

« Water Shortage. Make-up water is required for the Process Plant and can be obtained from
treated water or fresh water stored in the Clean Water Pond. The model predicts if there is a
risk of water shortage at lhe site.

+ Uncontrolled Overspill from East or West Ponds. Uncontrolled spills of untreated water from
the East or Weslt Ponds will need 10 be avoided during apearations.

¢ Calculation of water treatment rates required to provide waler for process and to keep waler
levels in East and West Pands below the required level to provide storm waler storage.

+ Predicted discharge rates fram the mine sile to be used in water quantily and water quality
sections of the EIA,

6.1 Base Case - Annual Averages

A schemalic of the site water balance and annual mean and 95%ile water volumes is provided in
Figures 13 to 15 for years 6, 12 and 20 of the mine life, selected to provide an illusiration of how water
management will change over time with an increasing DSF and changes to the dewatering rate from
underground workings. A summary of key water transfers is provided in Tables 14 to 17 for each year
of operations. Results are given as the mean annual and 95%ile values produced from each of the
modefled climalic scenarios.

Predicted annual average treatment rates {mean and 95%ile) are summarised in Tables 15 and 17.

The maximum annual average treatment rate is predicted lo be 93.1 m¥%hour, with the maximum
95%sile at 106.7 m¥*hour, both areund the middle of the mine life, due 1o peak periods of predicted
inflows from the underground mine,

Nole results are presented for the mean flow rates in this report, compared to the 50%ile flows in the
2017 EIA. This change was made following discussions with regulators and a review of the results
presented in the 2017 water balance. Mean values are considered easler to interpret than the 50%fle
values and mean values are the required inputs into water quality calculations for the assessment of
the impact of discharges from the WTP on the water quality of the Owenreagh River.

6.2 Base Case - Monthly Results

Resulis for key model oulputs are provided in Figures 16 {0 22. The graphs show monthiy averaged
outputs from the model based on the 100 climatic scenarios undertaken. The black line on the graphs
shows the median result from ali the scenarios, with the coloured bands showing the upper and lower
extents of the model predictions. These higher and lower values have a lawer probability of
occurrence, with the probabilily shown by the colour.
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The key results from the Base Case scenaria are;

L

Curraghinatt Water Balance July Final Erafic 45

The modei predicts no shortages of water for any model scenario. There is sufficient fresh
water within the treated water volume and Clean Water Pond to provide make-up water to the
mine site, Figure 11.

The model predicts that the ponds can be operated with water levels maintained below the
level required to provide storage for a 1in 1,000 year, 24-hour starm with no overtopping.
Modelling shows that significantly more storage can be provided in the ponds than is required,
more than enough to account for climate change Impacts on flood storage or inflow volumes.
The availabie water storage buffers in the ponds are shown in Figures 18 to 21, relative to the
required flood storage volume.

The maximum treatment rate of 300 m3hr is not reached as an avarage for any one month
within the model, with rates reaching an average of 210 m¥hour during the wettest months,
see Figure 16.
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Kaya Consulting Ltd

Figure 17: Manthly average treatment rate for Base Case run
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Kaya Consulting Ltd

Figure 18: Monthly average volume in East Ponds compared 1o buffer required for Storm Water
Management. A value of zero shows pond is at level that provides 1 in 1000-year storm water
storage. Values below zero show more storage is provided than is required.
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Figure 19: Monthly average volume in West Pond compared to full and storm waler buffer
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Kaya Consulting Ltd

Figure 20: Monthly average volume in West Pond compared to buffer required for Storm Water
Management. A value of zerc shows pond is at leve! that provides 1 in 1000-year storm water
storage. Values below zero show more storage is provided than is required.
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Figure 21: Monthly average volume in West Pond compared to full and storm water buffer
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Kaya Consulting Ltd

Figure 22: Monthly average East Ponds overflow (top) and West Pond averflow (bottom). Both
are zero for all simulations
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Kaya Consulting Ltd

Figure 23: Monthly avarage Water Shortage at mine (bottom). Values are zero for all

simulations
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7 Sensitivity Runs

A series of sensitivity runs were undertaken to assess the impact of key model inputs on predictions
and the robustness of the water balence.

A model sensitivity analysis provides an iliustration of the effect of changing key model parameters on
key mode! outputs (In this case; Ireatment rates, risk of water shorlages or pond overtopping). By re-
running the model for a range of scenarios and changing cne input parameter for each model run, the
effact of each input on the model results can be isolated, in order to lllustrate how the model
varies/performs due to variations in that parameter. if model parameters are varied within the range of
possible input values, then a sensitivity analysis can be used 10 idenlify which of the parameters
provides the greatest uncertainty to the prediction {i.e., which produces the largest change in the
results). These parameters can then be reviewed by the modeller to see if the design is robust to
changes in these inputs, It is possible to vary more than one parameter at a time, but this can hide the
relative impact of each parameter. Howaver, conservative runs (see Section 7-5) are included that
vary more than one parameter, following a simiiar approach to that in the 2017 report

More sensitivity runs are considered in this report compared to the 2017 water balance. As a rasult,
the sensitivity runs section of the report is restructured to group the sensitivity runs based on the type
of changes made to the base model simulation. The following groups of runs were considered

1. Sensitivity to changes in key mode! hydrological or other flow inputs, e.g., runoff rates, mine
water inflows, climate change effects. This includes a simulation based on daily hydrological
inputs
Sensitivity to changes in process water demands
Sensitivity to changes in mine infrastructure, e.g., size of ponds, maximum {reatment rale
Sensitivity to watar management options
Conservalive sensitivity runs considering combinations of key model parameters

ol

The impact of the changes is considered in terms of,
» Predicted increase in average treatment rates
+« Whaether the calculations predict a risk of water shortage at the site
&+ Whaether the calculations predict a risk of overtopping of the Wast or East Ponds

7.1 Sensitivity to changes in key model hydrological or
other flow inputs

The following runs were considered,

» Run 51-1 - Sensitivity to uncertainly in runoff conditions by increasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run being equivalent to an approx. 1in 10 wet year in the base
£ase.

¢ Run $1-2 - Sensitivity to uncertainty in runoff conditions by decreasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run baing equivalent to an approx. 1 in 10 dry year in the base
case.

s Run $1-3 - Sensilivities to underground mine water inflow, with rates increased by 20%.
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¢ Run 51-4 - Sensitlvities to underground mine water inflow, with rates decreased by 40%.

*» Run §1-5 - Sensitivily to climate change assumption though use of more conservative RP8.5
climate prediclions.

¢ Run 51-6 - Sensitivity to hydrological input time step, with model run with daily hydrological
inputs.

Sensitivities to changes in the groundwater and DSF seepage flows in the DSF under drain are
considered In the Surface Water Impact Assessment (SWIA). The DSF seepage flows (average and
high estimates} are very small compared to the overall water balance and groundwater flows in the
under drain do not have implications for the site water balance. Any implications of these flows on
downstream waler quality are considered in the SWIA,

The results are presented in Table 18. Increasing runoff by 20% increases the average treatment
rales as would be expected, but pond water tevels are shown {o be able to be kept below the flood
storage requirements, Hlusirating the base model provides conservative assumptions with respect to
providing flood storage on site, to reduce the risks of any uncontrolted spills,

Reducing runoff results in lower treatment rates but dees not result in a water shortage on site. There
is an excess of water on site either as a result of runoff, underground mine water and pond storage.

Changing the underground water inflows produces expected changes in {reatment rates. Underground
waier flows are effectively an underlying baseflow to the water management ponds, so any increase or
decrease in flows would have a direcl influence on the average treatment rates.

Modelling with RP8.5 climate change Inputs results in limited change to the 95%ile annual average
treatment rates, but does impact average rates in winter months (increase in treatment with increased
rainfall) and summer months (decrease in treatment with tower rainfall and higher PE). There is a
higher risk of lower pond volumes in the summer months, but the model does not predict any
shortages.

The base case model (monthly inflows) was then run with daily hydrological inputs, based on the
hydrolagical modelling approaches discussed in Sections 3.3 and 3.5. The base case model was run
on a monthly time step to be consistent with uncertainties in other model inputs (underground water,
DSF evolution eic) and as the purpose of the modelling is 1o assess an overall water balance for the
mine and not to modei daily operations. However, a sensitivity run with daily inflows was underlaken
to test whether the model was sufficiently robust when dealing with more event-based inputs (e.g., to
consider months where most of rainfall is confined fo first week of month and not distributed through
the month). Key results are provided in Table 18, which show that the results from the daily model are
very similar 1o these in the Base Case model, as no water shortages are predicled, flood storage
requirements are maintained and average treatment rates are similar. More detailed results are
provided in Figures 23 and 24,

Figure 23 presents the variation in daily treatment rates. The resulls show that the average rate is
similar to the scenarios with monthly inflows; however, the daily model shows periods when the
maximum treatment rate would be required in selected winter months and where treatment could fall
to zero under some dry weather conditions. Figure 24 shows the impact that this has on storage
volumes and the flood storage buffer in the East and West Ponds. The modefling shows there are

s L e vEe ci= S TTES Sl ey R T O W T
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periods when the slorage is less than predicted in the monthly model, but the storage never falls below
the volume required to be maintained for flood storage.

Overall, the results of the daily model confirm those from the monthly model, indicating that the
modelling and water management propesals are robust undar both inputs.

= o
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Table 18: Sanslttvlly Results for Section 7.1

Kaya Consulting Ltd

"Maximum. annual average (95%ile)T

lumber | of Water Storage Years 1o 6 Ynars Tto2 Years 13 to 20|
{m3hour) { {mhour) (m’(hour)
Base | Base No No g7.9 106.0 106.7
S1-1 Runoff +20% No No 109.3 11441 113.9
S1-2 | Runoff -20% No No 891 98.1 89.4
S$1-3 | Underground inflow +20% No No 106.3 114.2 115.2
S1-4 | Underground inflow -40% No No 85.0 894 896
51-5 | Climale Change gt RPB.5 No No 99.2 106.0 106.7
§1-8 | Daily hydrological timestep No No 97.2 106.3 105.3

& Definad as pond water isvels encroaching Into flood storege buffer
Note — Modef resuils are from stochastic modeliing and are the 95%i#e of 100 model simuiations. Therefore, small changes in

trpatment rate may result from changes undsr spscific climste condilions

Figure 24: Daily treatment rates from Sensitivity Run 51-6
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Kaya Consulting Ltd

Figure 25: Storm Water Buffer in East Pond (upper figure) and West Pond {lower figure} from
Sensitivity Run §1-6
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B e i e e — = 42 Kaya Consuﬂmg Ltd

7.2 Sensitivity to changes in process water demands

The foliowing run was cansidered;
e Run 52-1 - Senstivity to make-up water requirements, with fresh water requirement increased
by 50%

The model resuits are provided in Table 19. Increased fresh water demands has a limited impact on
treatment rates. The overall fresh water demand is low compared to the water volumes on site and
the troatment rate.

Table 19:Sensitivity Rasults for Section 7.2

o ---q--r-r-r--f--?"_-ﬁ- M r![r e A

T " Maximum annual'average (95%,10)"‘1

v
[

i Shortag Encroachment_. _ . .treatment
; Senstlwity Ru"- . [ ii of_Waler i cg;;l:o: 1 Yoars 1to 6 ir\ﬂmrs 71012 t‘(ears 13 toJ
: o [ - 2 {mihour) - [ (m¥hour) | 20 {mihour)
Basa Base No No 97.9 106.0 106.7
Frash Water Requirement ' N
s2-1 increased by 100% No No 99.2 104.8 106.7

& Defined as pond waler loveis encroaching into flood storage buffer
Note — Model results are from stochastic modsiiing end ere the 35%ile of 100 mode! simuletions. Therefore, small changes in
treaimant rate may result from changes under specific climate conditions

7.3 Sensitivity to changes in mine infrastructure

The foliowing runs were considared,

» Run 53-1 - Sensitivity lo uncertainties in maximum treatment rate by decreasing by 50%, i.e.,
ha!f the base case maximum treatment.

» Run S3-2 - Sensitivities to uncarlainties in maximum treatment rats by increasing by 50%.

* Run S§3-3 - Sensitivities 10 treatment plant loss to evaporaior, with losses increased from
<0.5% to 2.5%

s Run S3-4 - Sensitivity to requirement for additional storm waler storage in the onsite ponds,
with the storage requirement increased by 50%, considered a significantly large increase in
flood storage.

Model results are presented in Table 20. Decreasing the maximum treaiment rate to 150 m3hr results
in a risk of spillage from the watar management ponds. This indicates the importance of the treatment
rate to the water management plan.

Increasing the ireatment rates increases the redundancy in the water treatment plant but doses not
impact on the modelled annual average rates.

Increasing the loss to the evaporator with the brine in the RO Water Treatment Plant has no significant
impact on the water management, although there would be a slightly lower discharge from the site to
the Palianroe Burn.

Providing addlitional storm water storage has no measurable impact as the Base Case already shows
that the pands can be operated with significantly more flood storage than is required. The additional

gy
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slorage provided is greater than the polential increase in flood volumes due to climale change (6.7%)
by the end of the mine life. This sensitivity run also considers a +50% storage volume, well in excess
of the additional storage due to climate change.

Table 20:Sensitivity Results for Section 7.3

-——— o._ ——

_"_"-"{ “Maximum annual average (95%ile)
| Encroachmenl A B~ ASng !

—

Shortage ]

on Flood 1 |
kws = Years1 to 6 Years Tto 2| [}
Storage ! | (m¥%hour) | {mYhour)
e e PR | i N ok o
Base Base No No 97.9 106.0 106.7
sa1 | Mg Treatment Rate decreased No Yos 967 106.0 104.8
532 gloa;. Treatment Rate increased by No No 99.2 106.0 106.7
83-3 Increased Loss to Evaporator No No 979 106.0 106.7
$3-4 | Additional storm water storage No No 99.2 106.0 106.7
a Defined as pond walar lavals ancroaching into flood slorage buffer

Note — Model resuits are from stochaslic modelling and are the 95%ila of 100 mods! simulations. Tharelore, small changes in
trealmant rate may rasult from changes under spacific climate conditions

7.4 Sensitivity to water management options

The following runs were considered;
« Run S4-1 - Diversion from West Pond
¢ Run S4-2 - Natural runoff from DSF released

The Base Case model assumes that runoff from the natural caichment to the west of the site (West
Diversion) and that runoff from areas of the DSF that are undevelopad are both routed to the West
Pond. The purpose of this was to (i) capture and treat all water potentially contracting the mine area
and (if) take a conservative approach 1o make sure that the waler treatment rate and waler
management pends are sized to accommodate the full mine area. Howaever, it would be possible to
consider water management options whereby water from these undeveloped areas are discharged to
the Pollanroe Burn directly with no treatment, assuming regulators are content that this waler would be
clean and not in contact with mining activities.

Two sensilivity runs were undertaken {0 see the impact of diverting these catchments to the Pollanroe
Burn. His noted that runoff from reclaimed areas of the DSF are still routed to the water management
ponds and treated bafore discharge in these scenarios.

Results of the sensitivity analysis are summarised in Table 21. The show the reduction in treatment
rates predicted if these water management options ware implemented. The options would also
change the resultant flows in the Pollanroe Burn. The assessment shows that the proposed water
tfreatment capacity and pond volumes are ¢conservative and allow for capture and treaiment of all water
within the mine site area.
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Table 21:Sensitivity Results for Section 7.4

e

| Maximum annual average (95%ile) ]

|
; ¢ .| “Encroachment . . Weatmenl. _
y A Shoﬂage || — - T T - | --
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) i : L ol R 5 B ] | ~ e tall] Wil L S TVE0 1L =T et
Base | Base No No 97.9 106.0 106.7
n Divert Natural Runoff in Western i
£ Diversion Channel to Pollanroe A ) A9 KL ke
Divert Natural Runoff and Pre-
54-2 | development DSF discharged to No No 7286 90.4 93.1
Pollanroe

@ Definad as pond water levels encroeching into flood storege buffer
Note - Model resuits are from stochastic modeliing and are the 95%ite of 100 mode! simulations. Therefore, smefl changes in
treatment rate may result from changes under specific climate conditions

7.5 Conclusions and Discussion of Conservative
Sensitivity Runs

The sensitivity model runs presented above highlighted two key model inputs that had the largest
impacts on the water balance model, (i). the ralnfall and runoff tolals and (ii). the flow rate fram
underground dewatering to the West Pond. The treatment rate is also a key model parameter, but it is
assumed that this would be increased to mest the water management requirements at the mine.

The volume of freeboard maintained in the East and West Ponds to manage storm water storage is
also an important variable, although the sensitivity analysis indicated that an increase to the storage
volumes could be achieved without an increase to the maximum treatment rate.

Two conservative model runs were also considered (55-1 and $5-2) that combined changes to
multiple modsl parameters.

Simulation 85-1 considered a conservative, wei condition with higher rainfall raies and higher mine
dewatering inflows. The resuits showed the increased inflows could be managed with the cusrent
proposed treatment rate.

Simulation S5-2 considered conservative, dry conditions with higher storm water storage (i.e., less
water held in the ponds), reduced rainfall and runoff, and increased fresh water requirement for the
plant. This run indicated there was no predicted shortage of water during the mine tife, suggesting that
the balance is robust in terms of available water for the process.
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Table 22:SensHtivity Resuits for Section 7.5
] Maximum annual average (35%ile)
*Encroachment treatment

OS!I:::D: Ypars tta 8 Years 7 to 12 Years 13 to
9 {m¥hour) {m¥hour) (20 {m¥hour}

Shortage
of Water

Run

Number Sensitivity Run

Base Base No No 97.9 106.0 i06.7

Conservative Wet Waathser Run,
S .
S5-1 with increased runoff rates (+20% No No 172 122.4 1224

an all surface water inflows) and
mine water inflows {(+20%)
Conservative Dry Weather Run
with increased flood storage
requirement (+50%}, reduced
surface water runoff (-20%)} and — No 9.1 e oA
increased freshwater demand
| {+100%)
2 Defined as pond waler levels encroaching into flood storage buffer
Note - Model resulis are from stochastic modelling and ara the §5%ile of 100 modsi simulations. Therafore, small changes in
traatment rale may rasull from changes under specific climate conditions

55-2
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8 Predictions of Impact on Flows in the
Pollanroe Burn and Owenreagh River

This chapler looks at the potential impact of the development on flows in the Pollanroe Burn and
Owenreagh River for the Base Case scenario,

The water balance model provides predictions of monthly flow conditions in the Pollanroe Bum and
Owenreagh Rivers, based on the modelling approaches provided in Section 3.1. The stream flow
predictions will be used fo predict downstream impacts of the mine sile on flows and water quality in
the Pollanroe Bum and Owenreagh River, In addition to the monthly flow rates, the impact of the mine
on the flow duration curve in the Pollanroe Bum and Owenreagh Rivers are presented to provide an
assessment of the impact of the mine on a full range of flow conditions in the downstream
watercourses.

A summary of flow predictions for the pre-development and post-development scenarlos for the
Pollanroe Bumn (at its mouth) are presented in Table 23 and Figura 25. The modelled approach to
calculating flows in the Pollanroe Bum was outlined in Section 3.3. Post-development flows in the
Palianroe Bum will be higher than at present under average and low flow conditions. The impacts on
average annual and monthly flows (Table 23) are similar to those presented in the 2017 water
balance. The impact on annual! flows was 26% in Year 6 in the 2017 study and it is now 26.2%. On a
monthly basis the impact is predicted to be slightly less during wet months than in 2017 and more
during summer months compared to 2017 (higher flows are predicted In summer months than before).
These changes are primarily due the review of the baseline hydrology for the Pollanroe Burn that has
changed the baseline flow rates In the watercourse from those used in 2017. Fiows will be lower
under flood flow conditions, due to flood waters during heavy rainfall being stored within the water
management ponds on site, before being released at a rate controlled by the capacity of the WTP.
These impacts are discussed in more dstail in the surface water impact assessment. Generally,
increasas in low and average flow conditions would be considered a positive change as it reduces the
potential for the stream drying. Decreasing peak flows is also normally considered as positive,
raducing the risk of flooding downstream and reducing the risk of erosion within the channel.

The Owenreagh River is significantly larger than the Pollanroe Bumn. The impact on the Owenreagh
River flows are outlined in Table 24. The predicted change is flows in the Owenreagh just
downstream of the Pollanroe Burn is a maximum of 2.3% In July, falling to less than 1% In winter
months. By the mouth of the Owenreagh River the predicted change in flows is 1.4% in July, falling to
around 0.5% in winter months. As for the Pollanroe Burn the predicted changes are consistent with
those in the 2017 water balance.

As noted, these resulls are consistent with and similar to the results presented In the 2017 water
balance raport. The overall impacts on the Pollanroe Bum and Owenreagh River remain the sama,
i.e., increases in average and low flow conditions in the Pollanroe, with decreases in flood flows.
Minor changes to flows are predicted in the Owenreagh River due to the difference in scale of the
calchment of the mine site (around 0.5 km?) and the catchment of the Owenreagh River upstream of
the Pallanroe (53.5 km?) and Owenreagh River at its mouth (85.5 km?).

T U e e I i S e i - T ‘sl e T ..

Curraghinalt Water Ba'ancae July Final Drafl &7



29 YeIQ [eutd AIny aouejeg sa1em ueunbeuns

R T e T e o LR O S TUram =

‘Wl PO YIRS W JERA YDBS JO] PEEISIDS 818 JBY) SUDIPUCD JIULID JO UONRUIGLEIOD 3UY) U0 PASBq SSOUNAID WDIS & [im QIy) aUeum 'fapoyy BIUBIEE JBIBM
ay; U pesn yrecudde Buiepoll HSEYICS oyl AG peoudnyy) osie e Sebuey) "9SReORP O) PRIdPasd RIB JBLUUNS W SIIBY SlIYM 'ISERUIUY OF pRIopEId We Suuows
ot Ut S81B1 MOl eBURYS BlBUND O} NP SABs LONBIOTEAS puR lRythes t SFBUBYD SUT S1o6ysd STt "SUBEA Jue/BYIp J0f JUBLIBYID BB SMOY BUKISBG Bqer Byl uf ¢

afemas pue soem PUNCIBISDUN LWOL SMOY [BUORIDPR PUB B3JD O)S BLHLU URjUM STENe DIQMSIP W Louns Jeybly poeyes
518107 Juawdoesrep~-150d soubiy wing aciuUBHOL OF PaaND SI WUSWIYNED SSMNOAGIBAN PALEULUS SY) jO Hed SB SuYeSEq 0} PeIRCWOI "aUNSOM puUR SUONRAT0 Buunp
LAIBYIPD S BRI JUIUNDIBD S8 MOY 1) SDUBYD eDRIUSNGT ST SWES BY) JOU ST LOUR eiuue uf ebuRyD sRteasad 888 JUSLIYIIES AQ POPIND MOY BNULE [B]0) ST Jouny B

964 6120} o'veR €6l 2’8504 5188 L £ oL 9688 {unu) gounyj,
Le2  v89 £'65 L 8oL viS vig 669 9.5 (sn) lenuuy
B8 g0l o'se 0’6t Z'o0l b ] 991 2€01 688 18quia0aQ
Rt 508 Z'99 S8l 1004 058 012 z2¢ 619 J8quIanoN
0¥ ¥iL 518 192 6€L 7'8S £'6L 249 695 13O0
g'8e gze Ao LLE ehv A4 0i¥ LS L9e Jaquisides
v R4 IR 6'5S 1'8Z ost T 66¢ V22 snbny
z'59 9 6L 669 5.2 T 9'95 $62 68l Anp
LTSy A > 5’12 §'LS 52¢ ¥ Uiy LZe 2z aunp
[ <Y1 > oy 608 zse A4 LEE 62 0L€ 5§87 Aepy
__ 02 219 c'6y 022 089 L5 91z 0'65 S8p ludy
v 68 S¥9 iz 8'6L v'Z9 8'Gh 08 ¥'19 yaey
€22 L8 899 86L 372 I\8 oot b6 299 Areruqe
yLl 622 L'v0L g9l g6l v'20l 6t pZii g6 Aenuep

(sr) Al (1) Moy (2} tsr)

o (sF1) m ] (s1) oy
au_._mu._.mw 1 R M: Mmmoc uuch.u“ﬁ“ 1 SeSHEleco aunase BOUBIIYL O ..,.M____ Mmm ;
' .
. B0 T i ] aa 410 ut 4 3] i3 P Ha 1 Moy 1t Ho

1aaty yBeasuamp
0z Jeaj FAWL LT 9 eI A YiMm 22UINPUOD
wing 3osuelod

YINO S) 1B uing 301Ue||0d Ul SUCHIIPAId MOi4 [9POJ @ouejeq JAIBA (£2 alge)

11 Bunyinsuon eAey o



(] yelq eug b;n 22USRG JoIEM yeunbeuns

UrY (BP0 yI8d Uy seak YOBS J0) PEIITIOS U JBYT SUORIDUOI NBLNO JO LORBUIQIOS 84 LD PRSE] SOOUBIDYIN DS 81 (M BIBY) BLBYM
FOpON oUBIEG IBEM 8} Ui PASN YIBOXOCR Bulfepoul ISR 8yl Aq peoUBnyu OS(8 &E SabuBy)) 'asBaIsep O] DBIIpaX 8ie JRURUNS Uf SIJRL JBUM ‘ASeanL 0} pejpad
QB SYIIOW JOIUIM UY SEIEI MO/ "0BUBYD BJRUD O) GNP S)EJ LORBIOTRAS DU JIRJUIR) Ly SOBUBYD BYI SIBGYEL Si "SIERA JUIIYP J0] JUBISLIP BIB SMOY BUIESE] B/GE} YL U q

o50mas pue se1em puncuBiiopun UKLy SMO) (BUOIPPE PUE BAJE JYS SUILY UM Sedue DaQNisip walj
Hourt 19uBHy Jo0ii6s S1eJ0) JuRudoeavp-1S0d oyl WG GOIIBIIOL 0} PSUISAID S MISUNIIED BSINOLAIEAM POWBLAYT Byl jO ed S8 Bupeseq o) pamdwos ‘amnsop pue suoeado
buunp juasayIp si B3 WAURINES SB MOy W slueYyd sbelianied S8 GBS Sy JOU 51 HOUT JENUUER ti sBURYD SBBILANS BB JSWYNED A PIBIAD MOY [BALLE 1107 ) Jouny &

10 0'858 L'058 Lo 1298 0198 90 g8 898 (w) youny,
60 $05°t L6v't 50 £es') 015'L 80 SEG'L £25'L {sn) lenuuy
g0 9292 L9’z g0 118'¢ 195°2 90 ops'e LES'Z 18Quiass()
L0 12:{%4 0L 20 £02'2 8812 A BLZ 0212 1OQUBAON
80 oLs's 969°L 80 DOR'1 S8L°L g0 188t 0S8t 13g0P0
b Lig 208 £l L6 9z6 gl Ze0't L10°¢ Jesqusidag
91 009 165 gy 989 9.9 P! 082 it snbiny
oz 68% y]: 1 A 425 a1s 4 G5 GvS Aing
'l 685 6.5 6 809 269 5L 229 29 aunp
i} £P8 ££8 LL 058 o8 o'k ore L£g Aew
ol 182 5¢2'L oL A GEZ'L 60 222'1 e judy
80 rig'L 658"t Lo ves’t 0s8'L g0 198t 058°e youew
20 0672 €22 50 1$2'2 6222 50 aezz $02'Z Arenigagy
10 SOL'Z 12 a0 £2L'T 02 S0 899’2 £19'C Asnuep

% P (<71) (sn) moy (%) (s “{s1) moy; fo%) (s71) {sr1) moy T Tquop
BIUIIDYI(] suoneiado JUNISER, aousLeyIg  suonelad) aujasegg | 92UIYIG suopieladg AulIseg,
U1 moj4 Ul moj4 ut Mol

uing aoJue|jod
07 1eay rARE L PN g Jea, JO WEIISUMOD
ybeaiuamg |

uing 801ugjjod JO WEANSUMOP JaALY YBeaiuamp ul suondipesd Mol4 [BPOR aouejeq J31ep (pZ AqeL

11 Buginsuoy edey - S o



Kaya Consulting Ltd

Figure 26: Model Output showing predicted monthly flow difference between baseline and
operational flows at the mouth of the Pollanroe Burn
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9 Risks and Uncertainties

Risks and uncertainties associated with key model inputs and model results are discussad betow.

9.1 Rainfall and approach to modelling climate variability

The rainfall inputs 1o the model are based on observed rainfall at the closest appropriate UK Met
Office rain gauge to the site. Modelling is based on a stochastic approach that utilises the natural
vaniability in the observed rainfall record. As the rainfall record is 54 years long and the mine life
modelled is only 20 years, the data is considered appropriate to provide a robust assessment of the
effect of climatic variability on the water balance. Smaflt changes were made to the rainfall record and
method for selecting annual rainfall time series in the stochastic model, both of which are considered
improvements over the 2017 report.

The modet also explicitly considered the impacis of climate change on rainfall and evapotranspiration,
based on the UKCP18 climate change predictions. Climate changa was not explicitly modelied in the
2017 water balance.

The model was run with the East and West Pond water levels drawn down to allow capacity for the
storage of flood waters (1 in 1,000 years, 24-hour storm). With an Increased water treatment rate
compared to the 2017 report, the model predicted that the pond water levels could be operated with
more than sufficient flood storage for the design storm. Although the base model was run using &
monthly time step, as in 2017, a sensitivity run was undertaken using a daily input for surface water
flows. This run also predicted sufficient flood storage, providing some confidence that the approach
taken in robust.

Irespective, and consistent with any water balance study, there remain uncertaintios associated with
tha variability in the local climate.

9.2 Storm water storage assumptions

The modelling has assumed that the mine water ponds will be operated at a leve! that will retain at
least a freeboard equivalent to & calculated 1 in 1000 year 24-hour rainstorm. As noted above, with an
increased water treatment rate compared to the 2017 report, the model predicted that the pond water
levels could be operated with more than sufficieni lood slorage for the design storm. The flood
storage requirements are around 43% of the lolal pond capacities.

In the case of water approaching the spill level of the pond, contingency measures include pumping
excess water to the underground workings, to be stored until the end of the flood event. Appropriate
pumps should be sized and installed on site.

Tha ponds will also contain overspill weirs or culverts to route any excess water to the Pollanroe Burn
without flooding of the site or failure of the ponds. The impact of an uncontrolled spill is considered in
the surface water impact assessment. It is noted that water quality modelling in the ES predicted that
dilution during the 1in 1000 year event would mean that if multiple very extreme events were to occur
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one after another, then a release of water from the ponds would not rasult in significant downsiream
effacts in tarms of water guality

After a flood event the water management ponds will need to be drained down to the operating level

il is noted with respect to drain down that the design flood event is a 1 in 1000 year 24-hour event,
therefore, it will need to be drained down over mulliple days after the event, i e, if the full volume were
discharged in less than 24 hours this would release downstream water at a higher raie than in the
original event.

9.3 Water Treatment Capacity

The water treatment capacily at the mine was guided by the water balance resulls, so that the capacity
allowed compliance with the storm water storage requirements at the mine site and was able to deal
with the mine water demand (providing water for pracess) and all inflows to the water management
ponds.

The treatment rate has been increased from 200 m3hour to 300 m¥hour compared to the 2017 water
balance, lo provide additional capacity to deal with flood events and to provide contingencies during
narmal operations. This Increased treatment rate allows the water management ponds to be operated
at a lower level than with ihe lower treatment rate.

This modslling assumed the treatment plant was working during the floed event. However, the trealed
volume during the event (300 m*hour for 24 hours = 7,200 m?) can be accommodated within the
ponds wilh the water management modelled in the Base Case.

9.4 Clean Water Pond Design and Risk of Water Shortages

The modelling presented in this reporl indicates a low risk of water shortages impacting the mine
operation. However, this depends on a number of assumptions, but especially those related to the
runocff able to reach the Clean Water Pond, meteorological conditions modelled, mine dewalering
volumes and mine water demand requirements. A risk of water shortage remains if climatic conditions
and ming operations are not consistent with the modelled assumptlions and are outside of the model
sensitivity runs.

The conlingency for process plant water is o make use of piped fresh water in the process.

9.5 Compensation Flow

The compensation flow released from the Clean Waler Pond has been set at the 95%ile low flow in
the Pollanroe Burn. This is a standard approach, but there may be site specific requirements which
may be demanded by regulaiors during the parmitting process, e.g., to try and maintain higher flows in
the burn. Given the model predicts that average and low flow rates in the Pollanroe Burn are above
baseline conditions, there is confidence that any requirement for increased flows could be mel at the
mine site. As outlined in Figure 27 the madel pradicts 95%ile flows In the Pollanroe Bum will increase
by almost 100% during operations.
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9.6 Engineering Designs (water management and dry
stack)

Daesigns of engineered structures on site {e.g., ponds, channel, buildings, road and DSF) have been
undertaken by others. We have been reliant on information provided by others on the sizing and
operations of these struciures. Changes {o the designs have been incorporated into this water
balance update.
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10 Summary and Conclusions

This report describes a water balance for the Curraghinalt Gold Mine in Northem Ireland. The water
balance updates and replaces a water balance report submiited with the 2017 £S, There have been a
number of changes to the mine site that impact the water balance, and these are summarised in
Section 1.1. The key changes are the removal of ore processing at the site that has reduced the mine
fresh water demand and an increase In the capacity of the site WTP. In addition, improvements have
been made to a number of inputs to the water balance calculations due to the collection of additional
dala since the 2017 report (e.g., stream flow and rainfall data} and due to updates to calculation of
maodel inputs, such as improved infiftration and seepage modelling of the DSF and improved surface
water runoff caiculations. The balance is based on current best estimates of surface water runoff at
the mine site, the current process water balance and mine infrastructure plans.

The calculations are based on a monthly input dataset, so are suitable for general water management
at the site. However, storm water requirements are based on a 24-hour duration storm and a
sensitivity run has been underiaken with daily hydrological inpuls to test how robust the model is to the
monthly time step. The model Is used to:

¢ Provide inpuls to geochemical calculations

* Assess and review maximum water ireatment rates

s Assess whether there is sufficient water to provide make-up for the process

s Provide flow estimates for discharges from the ming 1o be used in the EIA

The model was devalopad within the GoldSim modelling software and run using time varying and
stochastic inputs. Results are presented as probability distributions and provide an indication of the
likelihood of occurrence of different model results (e.g., treatment rates) based an a series of model
iterations that consider climatic variability based on observed rainfall data from the closest UK Met
Office rain gauge.

Overall, the conclusions made in the 2017 water balance report remain. Prediclions based on mode!
Base Case (best estimate) inputs indicate that there is a low risk of water shortage al the ming site
and a low risk of spillage of untreated mine water. A storm water storage volume has been calculated
for the East and West Ponds and the modsl predicts that the pond water levels can be operated with
more than sufficient flood storage volume available above the operational water of the ponds as free
storage.

Simple annual water balancas are presented In Figures 15 and 16. Predictions of key outpuls are
provided on a monthly time step.

Sensitivity model runs in Chapter 7 provide an indication of the impact of mode! uncertainties on water
balance predictions. The assessment shows that the water management plan, proposed water
treatment capacity and pand volumes are robust fo changes in model inputs. There may be options
to reduce flow rates to the water management ponds in the future, but the approach taken is
conservative and considers the management of runoff from the full sile area.
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Appendix 1: Storm Runoff Calculations

Runoff from the mine infrastructure area and DSF will be routed to the East and West Ponds. Runoff
will be attenuaied within these ponds, then pumped through the Water Treatment Plant before
discharging to the Clean Water Pond or Pollanroe Burn. When receiving mine walers, all ponds have
been designed to,

» Provide storage of untraated water as a buffer for storm water runoff. and

s Provide storage of untreated water that can be treated and then used in the mine sile as clean

waler.

The key abjective is for there to be no discharges of untreated contact water from the mine site.

The ponds have been designed o attenuate runoff from a 1 in 1000-year storm event and checked
against the 1 in 100 year and 1 in 1000 year + 20% event, with 20% being considered as an allowance
for climate change. Design storm volumes have been calculated using the Wallingford Procedure,
based on calchment areas and runoff coefficients outlined in Table A1-1.

Rainfall data is based on FEH 2013 data from the FEH Web Service, with values given in Table A1-2.

The outflow from the ponds is limited to 300 m*hour {83.3 I/s), which Is the maximum treatment rate
within the Water Treatment Plant. The 2-year greenfield runoff rate for the mine site area is calculated
as 3.7 l/stha, based on IH124 {with SAAR = 1398 mm, SOIL = 0.30}.

A total of 0.657 km?2 (65.7 ha) is being routed to the East and Wast Ponds, giving a 2-year greenfield
runoff rale of 206 s for the site area. As trealment rates are limited 1o 83.3 Ifs from this part of the site,
the post-development discharge from the site area will be less than 2-year greanfisld rates.

Table A1-1: Storm Water Runoff Calculations

r‘“?”f‘ """__""'Ca!i:"ﬁni'_e'ﬁt g £y ,r TWest _PEﬁB""""JI,"' “E‘a_st'PS*_n‘&E"_'""lr_[F":’R_G?i'&f_f Co-
Catchments || Catchments | eHicient |
e By = e L A el L T g s RN T, et L,;_H,('ﬁ).-- : 04 1 AP Lo |
DSF Area (see Table 1) 125,700 145,980
Natural Catchments {non-hardstanding) 61,145 142,745 *0.56
Mine infrastructure (hardstanding) 38,542 09
Pond Areas 18,400 24,300 1
TOTAL 205,245 351,568 -
TOTAL 556,813 -

‘a Combined Upper and Lower East Pond Catchments
b Basad an SPRHOST of 56% for catchment

Storage volumes for the East Ponds are provided in Table A1-3, with values for the West Pond in
Table A1-4.

Calculalions indicate a peak storage volume for a 1in 1,000 year 24-hour storm to be,
s East Ponds 27,550 m?
s+  West Pond 15,970 m?
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The volumes for a 100 year, 24-hour event are 16,770 m*and 8,580 m? for the Easl and West Ponds
respectively. Therefore the 1,000-year storm storage volumes are significantly more than 20% greater
than required for the 100 year + 20% storm siorage.

The pands will need to be operated with at least the storage volumes highlighted above (1,000-year
event} available above the operating water level.

Further contingency measures for extreme events are discussed In Section 3.3 of the main report.

Table A1-2: Rainfall Totals {mm)

Return Period {years)

Storm Duration
() 20 30

5 | 29 4.6 6.4 79 8.8 10.1

10 4.3 7.4 9.9 120 13.6 155 18.5 -

15 5.4 8.8 11.9 14.9 16.7 19.2 23.1 -

30 7.7 12.2 16.2 204 22.9 26.4 319 -

50 {1 hour) 10.3 16.7 21.7 26.8 30.0 a5 414 72.6

120 {2 hours) 14.3 214 26.7 324 36.0 40.9 487 85.3

240 (4 hours) ' IR 26.9 32.7 a8 428 48.2 £6.6 95.6

360 (6 hours) 224 30.8 36.6 430 47.2 52.9 618 101.8

ZINEFACEIN 291 | 3B.1 447 51.7 56.1 62.4 721 | 1137

1440,(24 hours) | JEX 47.7 55.0 62.7 67.7 745 849 128.3

Table A1-3: Flood storage volumes (m?) for East Ponds

Storm Duration Return Period {years)

fre 20 30
60 {1/ hour) 1,393 | 2,338 | 3,068 | 3817 | 4292 | 4.953
FINFGETeS | 1,861 | 2910 | 3683 | 4520 | 5049 | 6773 | 6915 | 12292
UM | 2326 | 3474 | 4324 | 5217 | 5802 | 6603 | 7.835 | 13,565
SLONGH el | 2571 | 3,782 | 4657 | 5600 | 6207 | 7,056 | 8359 | 14.236
FINEPICTS | 2,835 | 4,150 | 5127 | 6156 | 6806 | 7,728 | 9,153 | 15264
CYINEZNEITE N | 2644 | 4,123 | 5200 | 6338 | 7,063 | 8084 | 9593 | 15969

10,542

Table A1-4: Flood storage volumes (m?) for West Pond

Storm Duration Return Period (years)

() 20 30
60 (1 hour) | 10,104 | 17,847
PINPNTDTEN | 3102 | 4,966 | 6,273 | 7.688 | 8583 | 9,807 | 11,738 | 20,829
ZUNCGENES) | 4025 | 5965 { 7.403 | 8913 | 9902 | 11,266 | 13.340 | 23.028
LUNGLEITE) | 4484 | 6531 | 8012 | 9607 | 10633 | 12068 | 14272 | 24,208
FINEPEOEN | 5069 | 7,307 | 8944 | 10683 | 11,783 | 13,341 | 15.750 | 26.084
VPRI 5020 | 7,522 | 9343 | 11263 | 12.492 | 14184 | 16.770 | 27.551
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Natural surface water runoff to the Clean Walter Pongd will not be managed. The ponds will provide a
degree of attenuation, but the catchment upstream of these ponds will not be developed and no
change in greenfield runoff rates is proposed. Excoss water from the Clean Water Pond will be
allowed to spill from the pend and will be routed to the Follanroe Burn.

No attenuation is proposed for surface water runoff diverted around the edges of the mine site through
the East Diversion Berm. The catchments flowing to these diversion structures will be undeveloped.
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Appendix 2: Process Plant Water Management
Memo

Date: May 28, 2020
Re: Process Plant Water Management Stratagy

Summary
This memo will provide a bnef description of the water requirements and sousces for the Curraghinalt Mine
Process Plant  The key changes from the original process (e

*  Removal of on site processing using cyanide A concentrate will now be prapared and this will be
trucked from site for final processing elsewhere

Process Water Management Strategy
Within the process plant water is required for the following purpases,

e Reagent Mixing (dean vater - fresh water sourced from the dean viaater pond or water treatment
plant (WTP}
Gland Water {clean water — fresh water sourced from ciean water pond or WTP)
¢ Process Water (recycled or mine water) for
o Grinding
o Fotation
¢ Concentrate Thickening and Filtration
o Tailings Thickening and Filtratlon
»  Tallings Paste Production

Based on the proposed production rate, & freshwater input of approximately 7.2 m*/hour is required for
mixing of reagents and gland water for pump seals. This will be supplied from the Clean Water Pond or
trested water from the site WTP,

An input of ~5.7 m*/hour of mine water Is required for genera! process water to balance system
reallocations \Water also enters the process with the feed materiat at ~3.0m'/hour

Water is removed from the system with the concentrate trucked from site at ~0.5 m3/hour, with
underground backfill using tailings at ~11.6 m3/hour and talings sent o the surface Dry Stack Fachity {DSF)
at ~3.8 m3fhour.

The total water entering the processis ~156.7 m3/hour. Extemal inputs, {clean water, feed mossture and
mine water} account for ~15.9 m3/hour, which means that ~140 8 m3/hour is recyced within the systern.
This water is recovered from the tailings and concentrate thickening and filtration processes, with
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~15 Om3/hour from the concentrate th ckener and =120 1 m3/hour from the tailngs thickener snd paste
piant combined

The general process water management strategy /s 1o recycle as much water as possible to reduce the
requirement for clean water.

Clean water inputs, in order of preference for use in the process plant would be provided from:

1. Watar from the WTP, which would be pumped to the Process Plant
2. Water from the Clean Water Pond

The current water management strategy assumes ali contact water sources, (Including buikding run-off, D5F
run-off, e1¢...) will be routed to one of the water management ponds on site where ¢ will be treated before
use

Non-fresh water inputs vili be sourced from groundhvater pumped from the underground mine. The data
to date indicates there is suffidant mine water through the [ife of mine to provide the required inputs Lo
the process.

Clean veater is also required for spraying for dust suppression on roads arcund and within the process plant
pad areas. For the Feasibility Study that is current understood to be approximately 10 m' fhour in summer
and 5 m!fhour in winter

References
1 20190628 - DALCURO03 — WB - Rev ) xis]

Curraghinalt Watar Balance July Final Draft &0



B2 ke KL

T =il

Curraghinalt Water Balance July Final Draft

Kaya Consuiting Ltd







Our Ref: KC2225/MS S I-< E a

Your Ref: \\___//'\\
—" Consulting Limited

28" January 2022

Dalradian Gold

3 Killybrack Road
Omagh

BT79 7DG

For the attention of _

Dear Sir,

Proposed Development of Curraghinalt Mine
Response to NIEA letter of 20" December 2021; Ref: AlL/2020/0105, AlL/2020/0106

NIEA issued by letter of 20* December 2021 to DGL a Further Information Request under the Water
(NI) Order 1999 and the Abstraction and Impoundment (Licensing} Regulations (Ni) 2006 related to:
s AlL/2020/0105: Surface Water Abstraction Licence Application
e AIL/2020/0106: Groundwater Abstraction Licence Application

In respect to applications AIL/2020/0105 and AlL/2020/0106, NIEA requested further information on
two points. This letter provides a response for Point 1, reproduced below:

1. Please confirm the actual volumes proposed for abstraction for both applications
Al/2020/0105 and AIL/2020/016. Please provide a detailed schematic drawing of
the full proposal setting out clearly the volumes for abstraction, storage volumes
and finally discharge. NIEA recognise that these details may have been
submitted previously however a range of figures have been provided, as such the
information provided in response to this information request will be considered
the final volumes proposed for abstraction.

Abstraction volumes are confirmed below with a description of the reasons for the selection of the
values within the abstraction licence applications and how the abstractions would vary through the life
of mine.

The abstraction applications (dated September 2020) appended a Water Balance Report, dated July
2020. This report was updated in October 2020 and submitted as part of the planning application's
Second Addendum to the Environmental Statement (ES). There were minor changes to the water
balance calculations (based on review comments from the consultants appointed by NIEA and the
Department for Infrastructure). These changes do not impact on the conclusions of the water balance
report or the water management proposals, however, differences in values of relevance to the
abstraction licence applications are outlined below.

Kaya Consulting Limited, Stanhope House, 12 Slanhope Place, Edinburgh, EH12 SHH
Phone: 0131 544 1456; http:/Awww.kayaconsulting co.uk

Kaya Consulting Ltd: Registered in Scotland (Company No, 283178). Caledonia House, 89 Seaward Street, Glasgow G41 1HJ



Al/2020/0106

This application relates to groundwater entering the underground mine workings and which needs to
be pumped to the surface to avoid flooding of the mining operations (called here ‘mine water’).

Abstractions will vary month by month depending on the stage of the mine life and the rock type. The
abstraction figure of 1,700 m*day used in the application refers to the maximum value predicted from
groundwater modelling of water flowing into the underground mine. The Environmental Impact
Assessment (EIA}) for the project included groundwater modelling which considered a range of
climatic conditions and other model parameters, producing a range of predictions for water entering
the mine workings. The range of values are summarized in Figure 1, which was provided within the
Abstraction Licence application documents.

Figure 1 illustrates how mine water inflows and abstractions would vary through the life of mine. The
value in the abstraction licence application is illustrated in Figure 1 with a red circle. The value in the
abstraction licence is the maximum predicted volume of 1,700 m3/day {70.8 m%hour or 19.7 L/s).
Within the October 2020 Water Balance Report the groundwater modelling was updated. Following
this update the maximum discharge reduced to 1,610 m¥%day. We are content to retain the maximum
discharge rate of 1,700 m®day, as per the application, given the small difference (5%} in values.

Schematics showing how water is used in the mine were provided within the project Water Balance
Modelling report. The Water Balance Model considered all water flows within the mine site and used
time varying input from the underground mine. One of the model schematics from the updated
October 2020 water balance is re-produced in Figure 2, with figures for Years 6 and 20 of the mine
life available in the Water Balance Model Report, along with tables of flow rates. Figure 2 shows
annual average flow rates for Year 12 of the mine life. The underground mine is highlighted in the red
circle.

Al/2020/0105

This application relates to surface water runoff that is routed into a surface water storage pond; ‘Clean
Water Pond'. Hillslope runoff (non-channelised) from land to the north of the mine site is routed along
the edge of a diversion berm towards the pond.

Flows into the Clean Water Pond will vary month by month depending on climatic conditions. The
abstraction figure used in the application refers to the maximum monthly value predicted from surface
water modelling. The predicted inflow rate is summarised in Figure 3, which was provided within the
Abstraction Licence application documents.

Figure 3 illustrates how runoff rates would vary throughout each year of mine life, with higher runoff
rates in winter compared to those in summer. The value in the abstraction licence application is
illustrated in Figure 3 with a red circle. The value in the abstraction licence is the maximum monthly
inflow rate of 2,250 m®/day (93.8 m¥hour or 26.0 Lis). Within the October 2020 Water Balance
Report the catchment areas and surface water runoff calculations received minor updates. Following
this update the maximum discharge to the pond was reduced to 2,225 m®day. We are content to
retain the maximum discharge rate of 2,250 m%¥day, as per the application, given the smalt difference
{1%) in values.

Schematics showing how water is used in the mine were provided within the project Water Balance
Modelling report. The Water Balance Model considered all water flows within the mine site and used
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time varying input to the Clean Water Pond, based on rainfall inputs. One of the model schematics
from the updated October 2020 water balance is re-produced in Figure 2. The figure shows annual
average flow rates for Year 12 of the mine life. The Clean Water Pond is highlighted in the blue circle.

We trust the above is sufficient for your requirements. However, if you have any queries regarding this
letter, please do not hesitate to contact us.

Yours faithfully,

30f6



Figure 1: Inflows to Underground Mine from abstraction licence application and July 2020
water balance — groundwater model predictions, with highest total {(used in abstraction licence
application) highlighted by red circle
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Figure 2: Water Balance Schematic for Year 12 and annual average flows, from updated October 2020 water balance. Figure Includes commaents
highlighting selected diferences from July 2020 water balance and providing pond storage volumes (as requesated by NIEA}
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Figure 3: Predicted inflow to Clean Water Pond, from abstraction licence application and July
2020 water balance, with highest value (used in abstraction licence application) highlighted by
red circle
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% archaeological services

Dalradian Gold

3 Killybrack Road
Killybrack Business Park
Omagh,

BT79 7DG

28t January 2022

Re: archaeological impact of potential peat dewatering.

Thank you for sending through the HED consultation response dated 25 November 2021 and
additional information in relation to the potential peat dewatering as a result of the
abstractions. Having reviewed the information contained within the Abstraction Licence
Application; the 2020 Groundwater Impact Assessment, submitted as Appendix C6 to the
second Addendum to the Environmental Statement (ES) for the planning application; and
the Golder Associates’ review of same dated August 2021, it is clear that the proposed
abstractions will not result in dewatering of the peatland. The key conclusions are set out
below:

e Page 15 of the submitted Abstraction Licence Application far mine water states that
‘At the end of operations when mine dewatering will be at its peak, no phreatic
drawdown is predicted in Layer 1 of the groundwater model for peat and river
alluvium above the underground mine. As much of the peatiand comprises blanket
bog habitat which is supported by high rainfall as opposed to groundwater flow, no
impacts are expected on peatland from mine dewatering’

e Section 7.3.3 of the 2020 Groundwater impact Assessment notes in regard to
forecast changes to groundwater levels resulting from the project, ‘No phreatic
drawdown is predicted in the area of the underground mine, which is overiain by
blanket bog peatland. No drowdown is predicted any area of peatland or alluvium’,
and ‘Therefore, the weathered bedrock unit is predicted to dewater in parts whilst
the phreatic groundwater level is maintained (perched} in the overlying peat Layer 1’

e Page 125 of the Golder Associates report ,commented on peatland water levels
stating that ‘A reduction in groundwater levels in the peatland is not seen in the
model results as the increased seepage is balanced, at least on a monthly basis, by
the ‘surplus water mechanism’.

7-9 castlereagh street
— belfast bt5 4ne
SAFEICERT N P t: 028 90202001 f:028 90202001

conettetionline e: chris@gahanlong.co.uk
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*& archaeological services

As such the proposed abstraction cannot therefore have any impact upon potential
archaeological deposits within or beneath the peat.

You should note that there is potential for sub-surface archaeological deposits to survive
within the area of the infrastructure site. This potential is identified within the Cultural
Heritage Impact Assessment appended at Appendix C15 to the original ES for the
development. This sets out an appropriate preliminary mitigation strategy to minimise any
potential impact upon such deposits. Key to this strategy will be the production of an
archaeological programme of works, as confirmed by HED in their consultation response of
20t November 2019. Gahan and Long have been appointed to produce the programme of
works.

I trust everything is to your satisfaction however if you have any queries or require further
information, please do not hesitate to contact me,

Yours sincerely

7-9 castlereagh street
R belfast bt5 4ne

X OSSR,

S AFEICERT (O t: 028 90202001 f:028 90202001
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Our Ref: KC2225/MS < K a ya
Your Ref: \@

Consulting Limited

17t December 2021

Dalradian Gold

3 Killybrack Road
Omagh

BT79 7DG

For the attention of Stephen Barnes

Dear Sir,

Proposed Development of Curraghinalt Mine
Response to NIEA letter of 18" November 2021; Ref: TC80/20, AlL/2020/0105, AIL/2020/0106

NIEA issued by letter of 18" November 2021 to DGL a Further Information Request under the Water
{(N1) Order 1999 and the Abstraction and Impoundment (Licensing) Regulations (NI} 2006 related to:
e TC81/20: Trade Discharge Consent Application
e AlL/2020/0105: Surface Water Abstraction Licence Application
e AlL/2020/0106: Groundwater Abstraction Licence Application

in respect to applications AlL/2020/0105 and AlL/2020/0106, NIEA request the following:
+ Provision of a Water Balance Test
¢ Confirmation of volumes to be abstracted at all proposed abstraction points

In respect to application TC/81/20:
» Confirmation of the proposed maximum daily discharge volume of trade effluent

Responses to these requests are provided below.

1. Provision of a Water Balance Test for AlL/2020/0105 and AIL/2020/0106

The NIEA letter specifically asks for ‘supporting information to verify whether the proposed abstraction
will impact the status of the groundwater body based on the water balance test'.

The methodology for the Water Balance Test is outlined in ‘River Basin Management Plans (2015 -
2021): Groundwater Classification Methodology Water Balance, December 2015’ published by the
Northern Ireland Environment Agency (the 2015 NIEA Methodology). Figure 1 below describes the
stages identified in the 2015 NIEA Methodology.

Kaya Consulting Limited, Stanhope House, 12 Stanhope Place, Edinburgh, EH12 5HH
Phone: 0131 544 1456; http://www.kayaconsuiting.co.uk

Kaya Consulting 11d: Registered in Scotland (Company No. 283178). Caledonia House, 89 Seaward Street, Glasgow G41 1HJ



The abstractions are located within the Gortin groundwater body, the extent of which is shown in Figure
2, below. As outlined in the UKTAG guidance (UKTAG Paper 11b(ii) on Groundwater Quantitative
Classification), assessments should be undertaken at the scale of the groundwater body. In Section 4
of the UKTAG paper it is noted that for the Water Balance test, ‘For this test we must assess annual
average abstraction against the available groundwater resource in the groundwater body. This test is
applied at the groundwater body scale’.

UKTAG guidance (para 4.4) states that ‘Absfracted groundwater that has been locally returned to the
aquifer or to a river should be discounted (for example, this may occur at a quarry/mine dewatering
operation’. The specific reference to mine dewatering is noted. This guidance is reinforced in the 2015
NIEA Methodology and Figure 1, where abstracted water that is returned (e.g., quarry dewatering) is
excluded from the calculation.

Abstracted water under AlL/2020/0105 and AIL/2020/0106 will be returned to watercourses within the
surface water catchment of the Gortin groundwater body. This is stated in the two abstraction licence
application forms (Section 5.3 of the forms, under ‘Water Return’), where for both abstraction licence
applications it is noted that the discharge volume exceeds the extracted volume.

Therefore, following UKTAG and NIEA guidance the proposed abstractions are excluded from the
Water Balance Test. As a result, given that the abstracted volume from the Gortin groundwater body
would not be increased within the Water Balance Test calculation (Step 2 in Figure 1), there will be no
impact on the status of the Gortin groundwater body as a result of the Water Balance Test.

More detailed and focussed assessments on the impact of the mine site on local groundwater levels
and stream flows have been undertaken in the EIA submission in support of the mine, through
groundwater modelling and surface water impact assessment. These effects are not on the scale of the
groundwater body and focus on the small streams close to the mine site. These local scale
assessments are appropriate to be considered within the context of an EIA.

2. Confirm volumes to be abstracted at all proposed abstraction points for
AlL/2020/0105 and AIL/2020/0106

We can confirm the values noted in the abstraction licenses have not changed.

3. _?g;ggrlrznothe proposed maximum daily discharge volume of trade effluent for

It is confirmed that the consent to discharge is for a maximum daily discharge of 7,212 m3/day, of which
12 m¥/day is sewage effluent.

The Consent to Discharge application includes Mass Balance Modelling based on a Monte Carlo
modelling technique used by NIEA. Within this madelling methodology the calculation requires input of
an average discharge rate with a standard deviation. The average discharge rate was calculated using
the site water balance model with the standard deviation set to one third of the average consistent with
the Monte Carlo modelling guidance.
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Therefore, the input to the Consent to Discharge calculation is not the same as that on application form
WOf1;
» The value in the Consent to Discharge is that required to undertake mass balance (water
quality) calculations consistent with the Monte Carlo model
e The value in WO1 is a maximum daily rate as requested by the form

However, both values are consistent and reflect the different requirements of the two applications.

We trust the above is sufficient for your requirements. However, if you have any queries regarding this
letter, please do not hesitate to contact us.

Yours faithfully,

3of4



Figure 1: Stages of Water Balance Test

1. Calculate the annual average recharge to groundwater body

[ 2

2. Calculate the annual average volume abstracted from each
groundwater body over the last 6 years based on licence returns. Exclude
returned water, e.g. quarry dewatering.

¥

3. Estimate groundwater contribution as an annual average to support all
river ecosystems across the groundwater body

¥

4. Subtract 3 from 1 to get the available groundwater resource

v

5. Does 2 exceed 47 If yes, then proceed to step 7, otherwise
groundwater body Is at good status.

v

6. Are there other lines of evidence indicating poor status of the
groundwater body? Groundwater body Is at poor status.

Figure 2: Location of Gortin Groundwater Body
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DALRADIAN

24 April 2024 £ 2332 OO

Delivered by hand
C 2\ o X L)

Development Management Team
Water Management Unit

Northern ireland Environment Agency
28 Antrim Road

Lisburp

Tonnagh

BT28 3AL

Dear Str/Madam,

Apphcation for a Licence to abstract and/or inpound water

Please find enclosed the following:

. 1 no. application form far a licence to abstract water (surface water), supported by the
following documents:

SRK Supporting Document {September 2020}
- Kaya Letter dated 17 December 2021

- Kaya Letter dated 28 January 2022

S Gahan and Long letter dated 28 January 2022

- DAERA spreadsheet of responses to 2020 application {ref. All 2020/0105 & AlL
2020/0106)

* 1 no. application form for a license to abstract water {mine water), supported by the
following documents:

- SRK Supporting Document (September 2020}
- Kaya Letter dated 17 December 2021

- Kaya Letter dated 28 January 2022

- Gahan and Long letter dated 28 January 2022

- DAERA spreadsheet of responses to 2020 application (ref. AlL 2020/0105 & AIL
2020/0106)

We enclose a cheque to the total of £352.00 to cover the fee for both the surface water abstraction
application and mine water abstraction application.

aladion Gold Lunited, 3 Kdlyses. Roaw, Hilhbrach Business Pak, Omagh, 8170 70
Dalradion Gold Luniter dlyaract Roaw, Hilbbrach Busin arr, Omagh, B179 70G TVESIORS 1N PLEPLL

* = - g ) far
t « 2 (0) 3R 82D 25240 nio@duh adiinco, h w o vnse Caliadian.ceom W iee LI GeapTe @ :

hl



DALRADIAN

Should you have any queries or wish to discuss further please do not hesitate to contact the office.

Yours Sincerely,

On behalf of Dairadian Gold Limited
Managing Director

Cakadtan Gaold Limited, 3 Kibybrazk Road, Killybrach siness Fark, Cupagh, BT728 700G
2led Limite iy i 'u ‘| ,ardcl Business Fark, Cinag i . TR TN ndioy
t . dd (D) 24 B22 45280 & infofrdaladian.co.us w o wavvedilradian,com Weineilln perple -




Northern Ireland Environment Agency
Gniomhaireacht Comhshaoil Thuaisceart Eireann
Norlin Airlan Environment Agency

NI

Our reference; AlL 2024/0003 and AlL 2024/0004 Water Regulation

X

NIEA Lisburn
17 Antrim Road
Ma Limited Tonagh
3 Killybrack Business Park Lisburn
g‘?%g?DG Co. Antrim
BT28 3AL

Email: ail@daera-ni.gov.uk
25% April 2024

Water Abstraction and Impoundment (Licensing) Regulations (Northern Ireland)
2006

oear I

Thank-you for your applications for proposed water abstractions/impoundment at
Curraghinalt, as submitted under Regulation 8 of the above Regulations on 24" April 2024.

The Northern Ireland Environment Agency (NIEA) has deemed both applications to be
incomplete on 25" April 2024.

The following information is required to allow the application to proceed:

¢ The SRK Consulting Supporting Documents (both dated September 2020) are older
versions. Please provide the updated versions of the supporting documents which
are dated November 2020.The November 2020 version was submitted to NIEA on
the 19" November 2020 by Mr Stephen Barnes on behalf of Dalradian Gold Limited
in support of the original applications.

It will not be possible to proceed with your applications until this information has been
made available electronically and hardcopy .

During or following the consultation phase of the determination process, a further request
for information may be necessary but | should point out that, in accordance with legislative
requirements, the Agency is obligated to review your file to ensure that all relevant
documentation has been received.

The regulations referred to above can be viewed at:

Sustainability at the heart of a living, working, active landscape valued by everyone.
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http://iwww legislation.qov.uk/nisr/2006/482/contents/made

Additional information and advice on the Water Abstraction and Impoundment Licensing
regulations is available at:
https://www.daera-ni.gov.uk/articles/applying-abstract-or-impound-water

If you have any concerns regarding your application or the content of this letter, please do
not hesitate to contact me.

Yours sincerely

Water Regulation
Regulation Unit, Resource Efficiency Division
Northern Ireland Environment Agency

Sustainability at the heart of a living, working, active landscape valued by everyone.
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rrorn: N

Sent: Wednesday, May 15, 2024 4:21 PM
To:
Subject: RE: PAC response

CAUTION = This email has been received from oulside the NICS network. If you have any concerns, please
report for investigation.

Good afternoon -
Thank you for the update.
We have now seen a copy of the following recent correspondence:

1. FODC's letter dated 8" May to [l which was copied to the PAC along with
the attached letter.
2. PACs letter to [ cated 14" may.

It appears that the PAC’s reference in the letter of 14*™ May to ‘new’ information is based on the
FODC correspondence and relates to the material submitted to DAERA as part of the abstraction
licence application process.

As such, can you please confirm if a response has issued to FODC and if so, provide a copy.
Can you also please confirm that DAERA will immediately advise the PAC of the following:

1. Arepresentation was received prior to DAERA issuing the Direction to the PAC on 2™
May.

2. The applications contain no new information and the correspondence of 2021 and
2022 was submitted as part of the original application process.

3. Copies of all representations received will be sent to the PAC on 30™" May following
the close of the 28-day consultation period.

We note that the PAC do not wish for the current delay to be “unduly prolonged” and see these
updates as being of assistance to all parties.

Kind regards,

]
From: [

Sent: Tuesday, May 14, 2024 2:15 PM
To:
Subject: RE: PAC response

Good afternoon -,

The Department received a response from the Commission today, which is available on the
Commission website.



Regards

From: [

Sent: Friday, May 10, 2024 4:39 PM
To:
Subject: [SUSPECTED SPAM)] PAC response

Good afternocon -

I note that non of the correspondence to the PAC has been uploaded to the website.
Has the Department received anything by way of a meaningful response ?

Kind regards,

Sent from my iPhone

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Narthern Ireland,
BT79 7DG

NI008465

Please consider the environment before printing.

Disclaimer:



This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Nerthern Ireland,
BT79 7DG

NIO08465






From: [N

Sent: Wednesday, May 1, 2024 9:29 AM
To: <>
Subject: [SUSPECTED SPAM] E-voucher

CAUTION — This email has been received from outside the NICS network. If you have any concemns, please
report for investigation.

Good morning -

Please see helow by way of the E-voucher that was issued by the newspaper.
Kind regards,

Sent from my iPhone

Carbon

Neutral
Organisation

INVESTORS IN PECPLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissernination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. if you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern Ireland,
BT79 7DG

NI008465






DALRADIAN

25 April 2024
Delivered by hand

Development Management Team
Water Management Unit

Northern Ireland Environment Agency
28 Antrim Road

Lisburn

Tonnagh

BT28 3AL

Do S

Thank you for your ietter dated 25 April 2024 and | now enclose the following:
1. SRK Supporting Document dated November 2020 in respect of the Surface Water
abstraction.

2. SRK Supporting Document dated November 2020 in respect of the Mine Water abstraction.

Please note that the reference at paragraph 8 of the application forms should be read as a
reference to November 2020 rather than September 2020.

Yours Sincerely,

On behalf of Dalradian Gold Limited
Managing Director

alrz imite ilby < llybracs Bus s Park, O h, BT D
Dalradian Gold Limited, 3 Killybrack Road, Killybrack Busminess Park, Omagh, BT79 7DG INVESTORS [N PE. 'PLE > f
¢+ 44 (0) 28 B22 46289 e infolldakadian.co,uk v www.dahadian.com et PRl "







From: [

Sent: Tuesday, May 28, 2024 3:13 PM

To: <> _< >

Subject: [SUSPECTED SPAM] Abstraction application timeline
Importance: High

CAUTION ~ This email has been received from outside the NICS network. If you have any concems, please
report for investigation.

Good afternoon -

We are aware of an email on social media that refers to an extension to the abstraction licence
applications. Can you please confirm, by return, if this is genuine ?

We note the contents of the Minister’s response to an Assembly Question of 8" May whereby he
confirmed that any representations would be sent to the PAC “... immediately on the conclusion of
the consultation period on 30 May ...”.

Kind regards,

www.dalradian.com

Carbon

Neutral
Organisation

INVESTORS IN PECSPLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.

Disclaimer:
This communication, including any attachments, is intended only for the use of the addressee and may
contain confidential and privileged information. If you are not the intended recipient, or the person



responsible for delivering this information to the intended recipient, you are notified that any
dissemination, distribution, disclosure, retaining or copying of this cormnmunication is strictly prohibited.
If you have received this communication in error, please notify the sender immediately by telephone or
reply email and permanently delete the original transmission from us, including any attachments,
without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern
Ireland, BT79 7DG

NI008465



From: [N

Sent: Wednesday, May 29, 2024 5:26 PM
To:
Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>; _ <
-2

Subject: RE: Abstraction application timeline

Importance: High

CAUTION - This email has been received from outside the NICS network. If you have any concemns, please
report for investigation.

Good afternoon -

Thank you for your email.

Can you please advise who authorised the decision to extend the consultation period and what you
mean when you refer to the “position taken by the PAC on the inquiry’s timetable”,

I look forward to hearing from you by return.

Kind regards,

From: [N

Sent: Tuesday, May 28, 2024 4:11 PM
To:
Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>; _ <
Subject: RE: Abstraction application timeline

Thank you for your email. | can confirm a number of individuals requested an
extension and in light of the position taken by the PACNI on the inquiry's timetable,
the Department has decided to extend the consultation period to 13th June 2024,

The Department will forward all responses received to the PACNI on the 21st June
2024

Mani Thanks
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From: [N

Sent: Tuesday, May 28, 2024 3:19 PM

To:

Subject: [SUSPECTED SPAM)] Abstraction application timeline
importance: High

Good afternoon -

We are aware of an email on social media that refers to an extension to the abstraction licence
applications. Can you please confirm, by return, if this is genuine ?

We note the contents of the Minister’s response to an Assembly Question of 8" May whereby he
confirmed that any representations would be sent to the PAC "... immediately on the conclusion of
the consultation period on 30 May ...".

Kind regards,

www.dalradian.com




Carbon

Neutral
Organisation

INVESTORS IN PEC:PLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may
contain confidential and privileged information. If you are not the intended recipient, or the person
responsible for delivering this infermation to the intended recipient, you are notified that any
dissemination, distribution, disclosure, retaining or copying of this communication is strictly prohibited.
If you have received this communication in error, please notify the sender immediately by telephone or
reply email and permanently delete the original transmission from us, including any attachments,
without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern
Ireland, BT797DG

NI008465
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DALRADIAN

Please consider the environment before printing.

Disclaimer:
This communication, including any attachments, is intended only for the use of the addressee and may
contain confidential and privileged information. If you are not the intended recipient, or the person



responsible for delivering this information to the intended recipient, you are notified that any
dissemination, distribution, disclosure, retaining or copying of this communication is strictly prohibited.
If you have received this communication in error, please natify the sender immediately by telephone or
reply email and permanently delete the original transmission from us, including any attachments,
without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern
Ireland, BT79 7DG

NIC08465



From: [

Sent: Thursday, May 2, 2024 7:30 AM
To:
Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>; _

Subject: RE: AlL 2024/0003 and AlIL/2024/0004 Dalradian Gold Ltd: Advertisements - second advert

CAUTION = This email has been received from outside the NICS network. If you have any concemns, please
report for investigation.

Good morning-

Please see attached by way of an electronic copy of the second advert.

Kind regards,

PDF Attachment UH App for Abstraction Licence ad. pdf

Fror: [N

Sent: Wednesday, May 1, 2024 9:29 AM
To:
Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.zov.uk>; || | KGN

Subject: RE: AlL 2024/0003 and AIL/2024/0004 Dalradian Gold Ltd: Advertisements

Thanks -

No it hasn’t been passed on as of yet, but we will get it collected.
Can you confirm the planned date for the second advert?
In future can you also please provide electronic copies.

Many Thanks

From:

Sent: Wednesday, May 1, 2024 9:26 AM

To:

Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>; || | | Gc0G

Subject: Re: AIL 2024/0003 and AIL/2024/0004 Dalradian Gold Ltd: Advertisements

Good morning -

| left a hard copy of the advert, that appeared in today’s Tyrone Constitution, at the
reception/security hut in Lishurn at 8.45am this morning.

Have you or a colleague been given this envelope ?

Kind regards,




Sent from my iPhone

On 1 May 2024, at 09:22, [ GG > vrote:

Following on from your email below, NIEA issued correspondence to confirm the application has
been deemed complete and a direction to advertise on Monday 29" April 2024.

Can you please provide evidence that the advertisements have now been placed?
To note the applications are now published on the DAERA website:

Applications for Abstraction and Impoundment Advertisement Reguirement | Department of
Agriculture, Environment and Rural Affairs (daera-ni.gov.uk]

Many Thanks

Northern lreland
Environment
Agency

Deparument o Sustainability al the heart of a

Agriculture, Environment > :
and Rural Affairs living, working, active landscape

valued by everyone

Visit NetRegs

snvironmental reguistions online
www.netregs.org.uk

From: [N >

Sent: Friday, April 26, 2024 6:06 PM
To: >
Subject: [SUSPECTED SPAM] Advertisements



Good evening -

| refer to our earlier email correspondence.

Can you let me have an update as we wish to advertise the applications without delay and note the
commitment by the Chief Executive in his letter dated 24 April to the PAC to process the applications
with extreme urgency.

Kind regards,

www.dalradian.com

Carbon

Neutral
Orgarvsation

INVESTORS IN PECSPLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern ireland,
BT79 7DG

NI008465
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DALRADIAN

Please consider the environment befare printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclasure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanentiy
delete the eriginal transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern Ireland,
BT79 7DG

NIO08465
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This communication, including any attachments, is intended only for the use of the addressee and may
contain confidential and privileged information. If you are not the intended recipient, or the person
responsible for delivering this information to the intended recipient, you are notified that any
dissemination, distribution, disclosure, retaining or copying of this communication is strictly prohibited.
If you have received this communication in error, please notify the sender immediately by telephone or
reply email and permanently delete the original transmission from us, including any attachments,
without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern
Ireland, BT79 7DG

NI008465
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SRK Consulting Curraghinalt Abstraction SW — Details

COPYRIGHT AND DISCLAIMER

Copyright (and any other applicable intellectual property rights) in this document and any accompanying data
or models which are created by SRK Consulting (UK) Limited ("SRK") is reserved by SRK and is protected by
international copyright and other laws. Copyright in any component parts of this document such as images is
owned and reserved by the copyright owner so noted within this document.

The use of this document is strictly subject to terms licensed by SRK to the named recipient or recipients of
this document or persons to whom SRK has agreed that it may be transferred to (the “Recipients”). Unless
otherwise agreed by SRK, this does not grant rights to any third party. This document may not be utilised or
relied upon for any purpose other than that for which it is stated within and SRK shall not be liable for any loss
or damage caused by such use or reliance. In the event that the Recipient of this document wishes to use the
content in support of any purpose beyond or outside that which it is expressly stated or for the raising of any
finance from a third party where the document is not being utilised in its full form for this purpose, the Recipient
shall, prior to such use, present a draft of any report or document produced by it that may incorporate any of
the content of this document to SRK for review so that SRK may ensure that this is presented in a manner
which accurately and reasonably reflects any results or conclusions produced by SRK.

This document shall only be distributed to any third party in full as provided by SRK and may not be reproduced
or circulated in the public domain (in whole or in part) or in any edited, abridged or otherwise amended form
unless expressly agreed by SRK. Any other copyright owner’s work may not be separated from this document,
used or reproduced for any other purpose other than with this document in full as licensed by SRK. In the
event that this document is disclosed or distributed to any third party, no such third party shall be entitled to
place reliance upon any information, warranties or representations which may be contained within this
document and the Recipients of this document shall indemnify SRK against all and any claims, losses and
costs which may be incurred by SRK relating to such third parties.

© SRK Consulting (UK) Limited 2020 version: Jan20_01

SRK Legal Entity: SRK Consulting (UK) Limited

5% Floor Churchill House

SRK Address: 17 Churchill Way
Cardiff, CF10 2HH

Wales, United Kingdom.

Date: November 2020
Project Number: U7511
SRK Project Director: I Corporate Consultant (ESG)
SRK Project Manager: NN Principal Consultant (ESG)

Client Legal Entity: Dalradian Gold Limited

Client Address: 3 Killybrack Road,
Killybrack Business Park, Omagh,
County Tyrone, Northern Ireland.
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SRK Consulting (UK) Limited
+ sr 5th Floor Churchill House
V 17 Churchill Way
Cardiff CF10 2HH
Wales, United Kingdom
E-mail: enquiries@srk.co.uk

URL: www.srk.com
Tel: + 44 (0) 2920 348 150

CURRAGHINALT GOLD PROJECT: ABSTRACTION LICENCE
APPLICATION (SURFACE WATER)

1 INTRODUCTION

This report is prepared in support of the application for an Abstraction Licence for surface water
from the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle, County
Tyrone, BT79 7QP (Irish Grid Co-ords E258418, N383902) (‘the Site’).

An abstraction licence is required by the project in accordance with Water Abstraction and
Impoundment (Licensing) Regulations (Northern Ireland) 2006 (2006 No 482) (hereafter “the
2006/482 Regulations”).

Two abstraction licences are being sought by DGL for the project:

e one for abstraction of surface water and storage in the Clean Water Pond (this application);
and

e one for abstracted mine water through dewatering of the underground mine and storage
within the West Pond.

This document provides supporting information for the application for abstraction of surface
water from upstream of the proposed infrastructure site. Section 2 of this report provides details
required by the official application form that could not be written into the form. Section 3
provides supporting information to the application including background details on the project,
its setting, the site wide water balance, and summaries of the assessments informing the
application. If additional information is required, the assessments form part of the Curraghinalt
Project Planning Application and are publicly available.

Registered Address: 21 Gold Tops, City and County of Newport, NP20 4PG, Group Offices: Africa

m Wales, United Kingdom. Asia

& SRK Consulting (UK) Limited Reg No 01575403 (England and Wales) Australia
European Quality Assurance “H&Aé‘ Europe
T North America

South America



SRK Consulting Curraghinalt Abstraction Licence Application (Surface Water) — Main Report

2 APPLICATION FORM CONTENT
2.1 Abstraction of water (Form Section 4.2)
Local Irish Grid | Source type Use Map/Schematic
name/Townland Reference label
Pollanroe Burn E Diversion of Industrial process water Figure 2-1
catchment, 258564.10 | surface run off | and maintaining minimum
Teebane West, N flow in Pollanroe Burn.
near Greencastle, 384620.93
County Tyrone
Surface water run-off from the north of the proposed infrastructure site will be collected in the
North Diversion Berm and directed to the Clean Water Pond (Figure 2-1). The Clean Water
Pond has a capacity of 40,260 m:. The primary use of water from the Clean Water Pond will be
to provide a source of fresh water for the process plant. Overflow from the pond will also be
used to maintain a minimum flow in the Pollanroe Burn (compensation flow) if necessary
(Section 2.2.1). The pond will be excavated below ground level, so water will not be impounded
by a man-made structure, meaning the pond will not be governed by reservoir legislation.
Natural surface water runoff to the Clean Water Pond will not be managed. The ponds will
provide a degree of attenuation, but the catchment upstream of these ponds will not be
developed and no change in greenfield runoff rates is proposed. Excess water from the Clean
Water Pond will be allowed to spill from the pond and will be directed to the Pollanroe Burn via
a culvert.
U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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2.2

2.21

Calculations of abstraction volumes (m3) per day (Form Section 5.1)

The total maximum volume of abstracted water and frequency of operation (Form Section 5.0)
is 2,250m?/day, although there is predicted to be only a 1% chance of this volume being
reached. Natural runoff is expected to be substantially lower than this for most of the operational
period, as shown in Figure 2-2.

800

North Diversion Flow (m3/day)

600

400

WYV Yys YTV VY9SN VYVY VY YY

0+ +0
2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042
Time

Statistics for North_Diversion_Runoff
I 1% 5% /95% 99% [ 5% 25%/75% 95% M 25% 75% ——— 50%

Figure 2-2: Predicted natural runoff flows to the North Diversion Berm

Surface water abstraction volumes will be the same as natural runoff volumes north of the
proposed infrastructure site. Run off volumes have been calculated using a site-wide water
balance model, presented as Appendix A. The model has been developed within the GoldSim
modelling software, which is an industry standard for mine water management, and run using
time varying and stochastic inputs. Results are presented as probability distributions and
provide an indication of the likelihood of occurrence of different model results (e.g., treatment
rates) based on a series of model iterations that consider climatic variability based on observed
rainfall data from the closest UK Met Office rain gauge (Lough Fea). Further detail on the site
wide water balance is presented in Section 3.3.

Figure 2-2 shows the likelihood of different flow rates in each month of the mine life. Abstraction
volumes are predicted to vary on a seasonal basis, with higher runoff during winter months
(average high of approximately 1,300 m3/hr) and lower runoff during summer months (average
low of approximately 200 m?¥/day). Maximum flows, with less than 5% chance of occurrence,
could reach 2,250 m3/hr.

Water return (Form Section 5.3)

Water is managed at the proposed infrastructure site in an integrated manner, maintaining
separation of contact and non-contact water. The site-wide water balance models the expected
inflows to and outflows from the project but does not track the proportion of each inflow source
at outflow locations. The information below regarding water return is therefore presented at a

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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site-wide level, as this is most relevant to understanding effects on the receiving environment.
A schematic illustrating site wide water management is presented in Figure 3-3.

Return volumes have been calculated using a site-wide water balance model (Appendix A).
The model has been developed within the GoldSim modelling software, which is an industry
standard for mine water management, and run using time varying and stochastic inputs.
Results are presented as probability distributions and provide an indication of the likelihood of
occurrence of different model results (e.g., treatment rates) based on a series of model
iterations that consider climatic variability based on observed rainfall data from the closest UK
Met Office rain gauge (Lough Fea). Further detail on the site wide water balance is presented
in Section 3.3.

Water not used in the processing plant will be directed from the Clean Water Pond via a culvert
to an outfall on the Pollanroe Burn (shown as Outfall 4 on Figure 2-1). Predicted outflows from
the Clean Water Pond to the Pollanroe Burn are shown in Figure 2-3.

2400 2400

2200 2200

2000

-—
—=

1800

Overflow Clean Water Pond (m3/day)

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042

Time
Statistics for FW_Pond.Overflow_Rate
1%..5% /05%..00% [ 5%.25%/75%.95% [ 25%.75% 50%
Figure 2-3: Predicted outflows from Clean Water Pond to the Pollanroe Burn

In addition to discharges from the Clean Water Pond, the Pollanroe Burn will receive other
inputs from the mine development, including:

o discharge from the water treatment plant, which will be released at the same outfall as the
overflow from the Clean Water Pond;

e underdrainage from the DSF and management ponds upstream of the water treatment
plant outfall;

' This corresponds with the Schedule 6 outfall numbering system.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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° non-contact water from the Eastern Diversion Ditch, which will be discharged 100m
downstream of the water treatment plant outfall (Figure 2-1); and

e  natural run off from surrounding fields.

The impact of changes to water quantity (stream flow) in the Pollanroe Burn as a result of the
project have been assessed as part of the Curraghinalt EIA process. The residual impacts were
considered ‘not significant’ for construction, operation and closure phases. The discharge
application for the proposed infrastructure site demonstrates that water quality compliance
criteria in the Owenreagh River will be met.

2.3 Storage of Abstracted Water (Form Section 6)

Abstracted water will be stored in the Clean Water Pond (Figure 2-1). The capacity of the Clean
Water Pond, which represents the maximum possible quantity of water stored is 40,260 m3.
Excess water will be allowed to spill from the pond and will be routed to the Pollanroe Burn.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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SUPPORTING INFORMATION (SECTION 8)
Background to the Project

The Curraghinalt Project is located in County Tyrone in Northern Ireland, approximately 15 km
northeast of the town of Omagh, 7 km east of the village of Gortin, and between the settlements
of Rouskey and Greencastle. Access to the project is via a number of highways and local
roads, including the B48 from Omagh to Gortin, and the B46 from Gortin to Greencastle.

The Project is comprised of five project sites (areas). These are shown on Figure 3-1 and
include the proposed infrastructure site (Area A), the proposed mineral extraction area (Area
B), the existing surface infrastructure site (Area C), the passing bays on the Camcosy Road
(Area D) and the proposed mineral exploration area (Area E). These areas combine to create
the application site. Key surface infrastructure components of the project within the application
site are shown in Figure 3-1 and include:

e  An underground mine, that will be accessed via a portal;

e A mineral process plant consisting of a covered coarse ore stockpile and process plant
building;

e Aclean water storage pond;
e  Adry stack facility (DSF), including drainage and water management ponds;
e A paste backfill facility (PBF) which will be located underground within Area B;

e Ancillary infrastructure and services required to support the activities (administrative
buildings, mobile maintenance shop, warehouse facilities, mine dry, parking, site roads,
water supply, water treatment plant and telecommunications); and

° Connections, where technically feasible, to offsite infrastructure including the Northern
Ireland road network, the electrical grid, along with the water supply networks in the area
of the mine.

A planning application was submitted for the project in November 2017 to Department for
Infrastructure (Dfl), specifically the Strategic Planning Division (SPD). In line with the
requirements of Planning (Environmental Impact Assessment) Regulations (Northern Ireland)
2015, the application included an Environmental Statement (ES) to report the findings of the
Environmental Impact Assessment (EIA) process undertaken for the proposed development.
As part of the Environmental Impact Assessment (EIA) process carried out for the Curraghinalt
Project, a series of specialist water studies were carried out. These include:

e asite wide water balance;
e  agroundwater impact assessment; and

e a surface water impact assessment.

These studies were updated in 2020 to reflect the latest project design. This section provides a
brief overview of the 2020 assessments and the key findings from the updated reports. The
study area for the assessments is shown in Figure 3-2. The assessments demonstrate there is
no adverse impact on the aquatic environment from the abstraction, in terms of shortages of
supply, increased pollution through reduced dilution or damage to habitats dependent on the
water body.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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3.2

3.3

Setting of the Project

The Curraghinalt Project is located on the southern edge of the Sperrin Mountains, an upland
region in Northern Ireland. The area is characterised by relatively high annual rainfall, in the
order of 1,300 mm per annum, with high seasonality, with the wettest period between October
and January and the driest period between April and July.

The application site is located within an area comprising a topographic ridge that includes the
high points of Mullydoo (325 m above ordnance datum — AOD), Crocknamoghil (335 m AOD)
and Crockanboy Hill (287 m AOD). The ridge forms the drainage divide between the Owenkillew
and Owenreagh Rivers, which originate in the upland areas of the Sperrin Mountains further to
the east of the proposed mine and infrastructure areas.

There are number of sensitive features in the project environment that have been taken into
account in the design of the project. Key features are as follows:

e  The projectis located in the Sperrin Mountain Area of Outstanding Natural Beauty (AONB);

e The Owenkillew and Owenreagh Rivers are within the River Foyle and Tributaries Special
Area of Conservation (SAC), which supports a significant presence of Atlantic salmon
(Salmo salar) and otter (Lutra lutra);

e The Owenkillew River is also a SAC, which incorporates the Owenkillew River Area of
Special Scientific Interest (ASSI) as well as Drumlea and Mullan Woods ASSI and
Owenkillew and Glenelly Woods ASSI, and it features the largest population of freshwater
pearl mussel (Margaritifera margaritifera) in Northern Ireland, as well as extensive beds of
Stream Water Crowfoot (Ranunculus penicillatus ssp penicillatus);

e The Owenreagh River, upstream of Cashel Bridge, is a ASSI for the feature of freshwater
pearl mussel (NIEA, 2018);

Much of the higher ground across the ridge is covered with peat of varying thickness and quality,
supporting blanket bog and wet heath habitats that are recognised as priority habitats in
Northern Ireland and are also listed under Annex | of EU Habitats Directive.

The predominant land use on the topographic ridge between the Owenkillew and Owenreagh
Rivers is farming, comprised of multiple small farm holdings. The farmland is rough grazing
land predominantly for poultry and sheep. Residential dwellings and commercial properties in
the vicinity of the project are predominantly clustered around the settlements of Rouskey to the
west and Greencastle to the south east of the development. Residential properties are also
situated along the major roads in the area, including the B46 Crockanboy Road, but are not
present along the topographic ridge.

Summary of Site-Wide Water Balance

The overall aims for water management at the Curraghinalt Project can be summarised in three
main concepts;

e Capture, storage and treatment of all water that contacts mining activities/infrastructure
and which could have poor water quality.

e  Limit natural runoff from outside of the proposed Infrastructure site from contacting mine
infrastructure to reduce water volumes needing to be treated.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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e Capture of clean (non-contact) surface water runoff from upslope of the proposed
infrastructure site and within the proposed infrastructure site to be available for use as
fresh water in mining operations. Ore processing requires a fresh water input and most of
this can be provided by treated contact water, but there is a need for additional fresh water.

A site-wide water balance was prepared for the project (Appendix A) to calculate operational
water levels/volumes in the water management ponds and required water treatment rates.
Through this, the water balance consolidates inflows and outflows for the project.

The model scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the
water balance model is run for 100 ‘realisations’ of the mine life (i.e., 20-year mine life). In each
realisation, the model selects annual runoff, precipitation and evaporation inputs from the 54
year record from the Lough Fea rainfall time series. In this way, the model cycles through all
possible combinations of rainfall years for each year of mine operation. This also factors in
predicted climate change impacts over the anticipated 20 year mine life. In each realisation,
other parameters (e.g., maximum treatment rate and pond sizes) remain the same. At the end,
there are 100 sets of model results and these results are presented as probabilities (e.g.,
probability of water shortage in any month within the mine life).

The benefit of such a modelling approach is that results consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g., average rainfall in every year, or
dry weather in every year).

Results are presented as monthly averages. This is typical for a water balance model as many
of the model inputs are based on a monthly time step (e.g., the evolution of the DSF is
discretised on a yearly basis and mine water inflows on a monthly basis). However, a model
sensitivity run was undertaken using daily hydrological inputs to test the model response to sub-
monthly variations in hydrological inputs. The storm water calculations are also based on daily
(24-hour) storm durations.

Schematics of the site water balance and annual mean and 95%ile water volumes have been
prepared for Years 6, 12 and 20 of the mine life, selected to provide an illustration of how water
management will change over time with an increasing DSF and changes to the dewatering rate
from underground workings. Year 12 is provided in Figure 3-3 for illustrative purposes and to
show how water is managed within the proposed infrastructure site.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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3.4

Summary of Groundwater Impact Assessment

The approach for the groundwater impact assessment is based on guidance for impact
assessment for mining applications internationally and on standard methodologies applied for
groundwater risk assessment based on guidance relevant to the United Kingdom (UK).
Assessing changes to groundwater resources is part of the Water Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater resources.

A Tier 3 (detailed) appraisal was required for the groundwater level and flow assessment for
dewatering due to the complexity of the mine’s life cycle through construction to closure. This
enabled the model to reflect that underground mine dewatering is a transient and 3-dimensional
process with the aquifer taking time to react to changes in storage. The groundwater simulation
was implemented using the USGS groundwater modelling code MODFLOW, within the user
interface Groundwater Vistas Version 6.

Due to the changes in groundwater conditions with depth, the model assesses groundwater
drawdown in five layers. These are as follows (in increasing depth from surface) and are
described in more detail in Table 3-1:

e Layer 1 peatland, alluvium and glaciofluvial material on the northern side of the ridge
sloping towards the Owenkillew River;

e Layer 2 heavily weathered basement rock;

e Layer 3 moderately fractured basement rock;

e Layer 4 fresh bedrock (upper); and

e Layer 5 fresh bedrock (lower).

The groundwater model provided a numerical assessment of the risks of mine dewatering to
surface water baseflows, groundwater-related abstractions and peatland. The groundwater
model was also used to provide inputs to the groundwater quality assessment. The mine design
is based on the resource estimate and has been used for the simulation (herein referred to as
the ‘Initial Mine Design’) as this provides a conservative representation of the mine for impact
assessment purposes.

The dewatering model has been used to provide predictions of changes to groundwater levels
near the end of the operational life of the mine, when the mine is deepest and dewatering
activities are at a peak. This represents the maximum groundwater level impact expected,
though the onset of the impact would occur earlier in the operational phase gradually increasing
as the underground mine development progresses. In terms of assessing mine dewatering
effects, the threshold for a change in groundwater level beyond which a receptor is considered
as impacted is 0.1 m in peatland areas and 5% level change in well water level at groundwater
abstractions.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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3.41

Table 3-1: Model layers, thicknesses and associated hydraulic testing results
Hydraulic
Model Groundwater Thickness EIBe(:/tatl(t,ir: n l:lu?;berro f Conductivity;
Layer Unit Description (m) (masl) yt ratu e geometric mean
ests (mlday)*
Peatland 1-6.5 6 2.96E-04
1 Alluvium 1-10 +80 to +440 4 1.67E+00
Glaciofluvial 1-4 1 9.07E+00
2 Heavily
weathered 9-19 +70 to +420 24 3.59E-02
basement rock
3 Moderately
fractured 30 +40 to +390 16 5.27E-03
basement rock
4 Fresh bedrock 9.47E-04 [Bedrock]
(upper) 130 +90 to +260 14 1.71E-03 [Faults]
5 Fresh bedrock 1.09E-05 [Bedrock]
(lower) 550 -910 -650 22 1.64E-04 [Faults]

* Averages for bedrock; includes fault zone tests

A Tier 3 (detailed) approach to risk assessment was also applied for groundwater quality but
this is not discussed further as it is not considered relevant to the abstraction licence
applications.

The impact from the groundwater impact assessment that is of relevance to the abstraction
licence application is as follows:

e Potential impact of changes to groundwater levels from dewatering of the mine on
groundwater abstractions, surface water and peat (referenced as Impact GW02 in ES
documentation)

A summary of this impact is provided below.

Potential impact of changes to groundwater levels from dewatering of the mine
on groundwater abstractions, surface water and peat

Dewatering of the mine will result in a drawdown of surrounding groundwater resources.
Assessing changes to groundwater resources is part of the Water Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater resources.

Groundwater resource changes are expressed in terms of groundwater drawdown in the five
layers of the model. Model predictions for operations are presented for the end mine life, when
the mine is at its maximum development size. The expected changes are as follows:

e Layer 1: No phreatic (water table) drawdown is predicted in Layer 1 for the area of the
underground mine, which is overlain by blanket bog peatland. No drawdown is predicted
in any area of peatland or alluvium.

e Layer 2: Phreatic drawdown in the weathered bedrock areas between the peat and
alluvium and is predicted to generally reach around 0.5m adjacent to the mine boundary,
but up to 10m where faults have been simulated.

U7511_Curraghinalt_AbstractionApp_SW_Final_2.docx November 2020
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e Layer 3 and Layer 4: The drawdown represented in Layer 3 of the groundwater model is
piezometric drawdown. Piezometric drawdown represents the change in water pressure in
the rock at that depth interval, but not necessarily a change in saturation state at the
phreatic water level. Piezometric drawdown is expected to be 0.5 m to the south of the
mine and to the north below the edge of the Owenkillew River course. Layer 4 is similar to
Layer 3 though extending slightly further.

e Layer 5: Forecast piezometric drawdown in the fresh bedrock occurs across a much wider
lateral area but does not translate to dewatering in shallower weathered units or the upper
superficial deposits.

In summary, drawdown occurs to a greater extent at depth than in shallow model layers. This
is due to mining occurring largely at depth, and the effects of high recharge and higher
permeably in the uppermost bedrock layer. The drawdown in the aquifer layer at depth is not
usually phreatic drawdown, but rather piezometric drawdown.

Once dewatering activities cease at the end of operations, the groundwater impacts will begin
to reverse and groundwater levels will return to near natural conditions around 15 years post-
closure.

Forecast changes to existing groundwater abstraction wells

Of the 32 abstractions with a known depth inside the area of potential drawdown, three are
predicted to experience drawdown impacts, considered as drawdown exceeding 5% of overall
well depth:

e Abstraction ID 5 (well) is located inside the infrastructure development area and will be
removed as part of the development.

e  Abstraction ID56 (spring) is predicted to run dry relatively early in the mine development
(<5 years into operation).

e Abstraction ID 11 (field well used for livestock) is predicted to run dry 7 to 9 years into
operation.

e  Abstraction ID 112 (well) is DGL owned and can be decommissioned.

e  Abstraction ID 121 (well) is listed as disused.

For wells with an unknown depth inside the zone of influence of the mine, two are predicted to
have a drawdown exceeding the 5% criteria when a well depth of 200 m is assumed. Both wells
are listed as disused. As wells with such depths are not typical in this area, it is considered
unlikely these wells will be impacted.

As this modelling reflects a conservative scenario, on-going monitoring during mining will be
required to determine whether groundwater levels significantly change in the well. DGL has
committed to offer to replace any abstractions significantly derogated by the operation.
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Forecast changes to river and burn baseflow

Changes in baseflow were assessed for watercourses within the mine extraction area; namely
the Owenkillew River, the Curraghinalt Burn, the Attagh Burn, and Glenealy Burn. For the
Curraghinalt Burn and Attagh Burn, changes as a result of dewatering represents approximately
3% of the mean summer flow, as under natural conditions baseflow from the bedrock is
estimated to make relatively little contribution to the overall flow in the streams. For the
Owenkillew River, Owenreagh River and Glenealy Burn changes in baseflow relative to mean
summer flow are well below 1%. Based on this review, these changes in surface water baseflow
are considered to be not significant.

Forecast changes to peatland water levels

Much of the peatland on the northern side of the ridge comprises blanket bog habitat, which is
supported by high rainfall as opposed to groundwater flow, therefore the likely risks to the
peatland from mine dewatering are low. However, upland peat areas in stream valleys could
potentially be in hydraulic continuity with weathered bedrock groundwater and therefore more
susceptible to dewatering impacts.

At the end of operations when mine dewatering will be at its peak, no phreatic drawdown is
predicted in Layer 1 of the groundwater model for the peat and river alluvium above the
underground mine. As much of the peatland comprises blanket bog habitat which is supported
by high rainfall as opposed to groundwater flow, no impacts are expected on peatland from
mine dewatering.

Summary

Although sensitivity of the receptors assessed is high, the magnitude of the residual impact is
judged to be low due to the minor nature of the changes to groundwater abstractions, surface
water baseflows and peat and the impact is not significant.

groundwater abstractions, surface water and peat

Impact GWO02: Potential impact of changes to groundwater levels from dewatering of the mine on

Impact characteristics Initial impact Residual impact
Type (+/ - Ineutral) Negative Negative
SIGNIFICANCE Not significant Not significant

Project design measures

will be sealed following drilling to reduce groundwater inflows.

e Future exploration tunnels within the mineral exploration area will be below a depth of 100 m below
ground level

Mitigation measures

e Groundwater levels will be monitored throughout construction and operation

e Future mine excavations will be reviewed against buffer zones for abstractions

where possible
o DGL will replace any abstractions significantly derogated by the operation

e Exploration boreholes will be backfilled will grout or low permeability sealing material and fracture zones

o Water depths and total well depths will be obtained for private abstractions with currently unknown depths
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3.5

Summary of Surface Water Impact Assessment

The study area for the surface water impact assessment is shown in Figure 3-2. It includes the
small watercourses (Pollanroe Burn, Unnamed Watercourse, Curraghinalt Burn, Attagh Burn
and Glenealy Burn) potentially impacted by mining activities as well as the Owenreagh and
Owenkillew Rivers. The sensitivities of the watercourses considered in this assessment to
changes in water quantity are outlined in Table 3-2.

Table 3-2: Sensitivity of watercourses for surface water quantity assessment

Watercourse Sensitivity Basis

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Pollanroe Burn and
minor tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Unnamed Watercourse
and minor tributaries

Owenreagh River, main

channel High Important sensitive and protected ecosystem

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Curraghinalt Burn and
minor tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Attagh Burn and minor
tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Glenealy Burn and minor
tributaries

Owenkillew River, main High Important sensitive and protected ecosystem

channel

The surface water impact assessment quantifies the effects of the project on four hydrological
parameters:

e Annual runoff and flow pathways;
. Monthly flow conditions;
° Low flow conditions; and

° Flood flow conditions.

The effects assessment focused on quantifying changes in the hydrological parameters. The
WEFD requires river morphology (which includes flow and water level) to be protected to meet
the ecological objectives of the Directive and for watercourses to maintain Good standard.
UKTAG? (2008) developed standards to define a ‘maximum permitted change from natural flow’
for watercourses, with the change referring to a reduction, rather than an increase in flow.
Increases in flow are generally considered neutral or positive in terms of ecological status, as
long as the increases do not increase flood risk or cause changes to channel morphology. This
assessment has considered flow change reference values for Good Status, salmonid
watercourses.

2 UKTAG is the UK Technical and Advisory on the Water Framework Directive
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3.5.1

The key driving concept behind Planning Policy Statement 15 Planning and Flood Risk (“PPS
15”7, DOENI, 2006) is that development should not place the development at risk of flooding or
increase flood risk to others. Therefore, the assessment considers whether development will
increase flood flows in watercourses downstream and if there is an increase, the impact on
downstream flood risk is considered.

The method for calculating changes in flow conditions from the proposed infrastructure site was
based on a water balance model based on GoldSim modelling software. The quantitative model
makes stochastic based predictions, on a monthly time step, of surface water flows at the
proposed infrastructure site and downstream locations over a range of climatic conditions.

The surface water impact assessment also uses predictions from the project groundwater
model to assess impacts of underground mining on baseflows to the watercourses around the
mine site area. Details of the groundwater modelling are presented in Section 3.4.

The impact from the surface water impact assessment that is of relevance to the abstraction
licence application is as follows:

e Potential impact on surface water flow in the Pollanroe Burn, Unnamed watercourse and
Owenreagh River due to construction, operation and closure of proposed infrastructure
site (referenced as Impact SWO01 in ES documentation).

A summary of this impact is provided below.

Potential impact on surface water flow in the Pollanroe Burn, Unnamed
watercourse and Owenreagh River due to construction, operation and closure
of proposed infrastructure site

Construction

Construction will last two years and involve a number of activities that will disturb the natural
ground surface, cover the headwaters of minor tributaries to the Pollanroe Burn and will
increase runoff rates in the proposed infrastructure site. Mitigation is embedded in the proposed
construction works with the aims of controlling runoff rates and managing sediment.

The construction activities at the proposed infrastructure site will be divided into two stages.
Stage 1 will last 2 months and will include isolated construction sites that will be limited in size.
Runoff will be managed through local attenuation measures. The short time scale of these
works and their scale will result in negligible change in stream flows.

At the end of the first stage the West Pond and water treatment plant will be completed. This
means that during Stage 2, runoff from construction areas within the main mine site will be
routed to the pond and then treated in the water treatment plant before discharge to the
Pollanroe Burn. In a similar way to water management during operations, runoff rates will be
managed through attenuation in water management ponds and releases through the water
treatment plant. Impacts on stream flows are predicted to be similar to those assessed for the
operations phase (see below).

Overall, with mitigation the impacts on surface water in the Pollanroe Burn are predicted to be
neutral or positive with a negligible magnitude in the early part of construction, increasing to
neutral or positive with a major or medium magnitude at the end of construction, consistent with
the impacts predicted for operations.
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The residual impact on flows in the Pollanroe Burn, Owenreagh River and downstream reaches
of the Owenkillew and Lough Foyle tributaries is negligible with mitigation measures in place.

Operation (average annual and monthly flows)

During operation, the project will result in an increase in average annual and monthly flows and
low flow conditions within the Pollanroe Burn, and a decrease in flood flows. Water volumes in
the Pollanroe catchment will be increased from a pre-development scenario by the following
activities:

e Diversion of runoff from 0.07 km?® (5%) of the natural catchment of the Unnamed
watercourse due to construction of infrastructure within this area (Figure 3-4);

e Pumping of mine water from the underground workings to the West Pond, prior to
treatment and discharge to the Pollanroe Burn; and

e  Piping of municipal freshwater to the site to be used for drinking water, toilets and showers
will enter the East Pond as treated sewage discharge and will be treated again in the water
treatment plant before discharge to the Pollanroe Burn.

LEGEND

[ Diverted from Unnamed to Pollanroe

D Pollanroe Burn

E Unnamed Watercourse

Figure 3-4: Pollanroe and Unnamed watercourse catchments, showing diversion of
headwaters of Unnamed watercourse

The changes to the catchment areas will reduce flows in the Unnamed Watercourse by an
amount proportional to the loss in catchment area. The total catchment of the Unnamed
Watercourse at its confluence with the Owenreagh River is 1.39 km2, meaning there will be an
approximate 5% decrease in flows in this watercourse where it joins the Owenreagh River.
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Runoff rates in the catchment of the Pollanroe Burn will be controlled by the presence of water
management infrastructure included in the project design (including the Northern Diversion
Berm, West Drainage Ditch, Eastern Diversion Ditch, West and East ponds, and Clean Water
Pond) that captures and retains contact surface water within water management ponds.
Following treatment at the water treatment plant, contact water will be discharged at an outfall
on the Pollanroe Burn downstream of the water treatment plant. The outfall will also discharge
overflow from the Clean Water Pond. The location of the outfall is shown on Figure 2-1.

In addition to water treatment plant outfall discharge, the Pollanroe Burn will receive
underdrainage from the DSF and ponds upstream of the outfall, diverted non-contact water
from the Eastern Diversion Ditch 100m downstream of the water treatment plant outfall and run
off from the access road discharged at greenfield rates after attenuation and treatment in SuDS.

Considering the inflows above, annual average flows in the Pollanroe Burn at the water
treatment plant outfall are expected to be approximately 40 L/s across the years modelled (Year
6, Year 12 and Year 20 of operation). This represents an increase of 22-27% from average
annual pre-development flow conditions at the water treatment plant outfall. The increased
runoff rates within the proposed infrastructure area, diversion of part of the Unnamed
Watercourse catchment and underground mine water inputs will more than offset the flows
diverted in the Eastern Diversion Ditch. Increases will be highest in summer months.

At the location where the Eastern Diversion Ditch flow enters the Pollanroe Burn, 100m
downstream of the water treatment plant outfall, there will be a larger increase in post-
development flows compared to baseline conditions. The increase in annual average flows is
predicted to increase by around 38 to 42% across the years modelled, with summer flows
increasing by 100 to 130%.

The predicted increase in annual average flows is lower at the mouth of the Pollanroe Burn
immediately upstream of the confluence with the Owenreagh River, ranging from 23-25%
across the years modelled, with increases up to 77% during summer months. Monthly flows at
this location are also expected to increase when compared with pre-development conditions,
but to a lesser extent than at the water treatment plant outfall.

Predicted pre- and post-development flows for the three assessment points on the Pollanroe
Burn in Year 12 of operation are presented in Table 3-3.
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Although the percentage increases in annual and monthly average flows seem high, the
volumes are low when compared to baseline high flow conditions. During average flow periods
when the flows in the channel are predicted to increase from baseline conditions, flows will be
retained in the channel, well below the top of bank. The increase in flow will result in an increase
in water levels of a few centimetres. There will be no increase in flood risk. Flow rates and flow
velocities during this time will be much less than would be experienced by the channel in flood
flow conditions. During high flow conditions, flows in the channel will be reduced from baseline
conditions, due to flow attenuation within the site

Increased average flows in the Pollanroe Burn are expected to result in an increase of flows in
the Owenreagh River downstream of the confluence with the burn. Flows in the Owenreagh
River are expected to increase by 0.9-1% for annual average flows when compared to baseline
conditions. Monthly increases range from 0.5% in winter months to 2.4% in summer months.
The predicted increase in flows in the Owenreagh River downstream of the Unnamed
watercourse is lower than downstream of the Pollanroe Burn. Downstream of the Unnamed
watercourse, there is predicted to be a 0.7% increase in annual flows and 0.4-1.8% increase in
monthly flows. This is due to the diversion of part of this catchment to the Pollanroe.

Operation (low flows and flood flows)

In terms of low flow conditions, summer baseflows in the Pollanroe Burn will be supported by
discharges from the water treatment plant or a minimum flow will be discharged from the
proposed infrastructure site consistent with the 95%ile annual low flow in the Pollanroe Burn to
retain flow in the burn (around 5 L/s at the outfall). However, water balance modelling predicts
discharges from the water treatment plant will be lowest during the first year of operations at
7 L/s and then after that the rate will be above 8.3 L/s (30 m3/hour) including during the summer.
In addition, groundwater modelling indicates flows of 6.1 L/s in the DSF and water management
pond under drains will discharge to the Pollanroe Burn. Therefore, the results would indicate
that low flows in the Pollanroe Burn would be higher than baseline conditions during operations.
The increase in low flow conditions in the Pollanroe Burn will result in a positive but negligible
change in low flow conditions in the Owenreagh River.

For flood flow conditions, no untreated discharges would occur from the mine water
management ponds up to and including the 1 in 1000 year 24-hour storm event. Predicted flood
flows from a range of return periods show that, during operations, attenuation of water on the
mine site would result in a decrease of peak flood flows in the Pollanroe Burn.
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Table 3-4: Comparison of baseline and post-development flood flows in Pollanroe
Burn
Storm event return Baseline flood d sy Difference Difference

period (years) flow (m?/s) ﬂogﬁ:gm&';/ts) (m3/s) (%)
Pollanroe Burn at outfall- 0.81 km?

2 0.91 0.61 -0.30 -33

5 1.19 0.78 -0.41 -34

10 1.44 0.94 -0.51 -35

25 1.83 1.17 -0.66 -36

50 2.21 1.40 -0.81 -36

100 2.66 1.68 -0.98 -37
Pollanroe Burn at mouth - 2.04 km?

2 2.28 1.99 -0.30 -13

5 3.00 2.59 -0.41 -14

10 3.63 3.12 -0.51 -14

25 4.61 3.95 -0.66 -14

50 5.57 4.76 -0.81 -15

100 6.71 5.72 -0.99 -15

In terms of the effect on the Owenreagh River downstream of the Pollanroe Burn, flood flows
are predicted to be around 1 to 1.5% lower than under baseline conditions, reducing
downstream flood risk.

Operation (summary)

The diversion of flows from the Unnamed watercourse to the Pollanroe Burn results in a
decrease in flows in the Unnamed watercourse under all flow conditions. This has a positive
effect during flooding as peak flows are reduced, but a moderate or major adverse magnitude
during low and average flow conditions. As the Unnamed watercourse is a low sensitivity
watercourse, the overall significance of the impact is considered minor. Additional mitigation is
not proposed.

The increase in annual average, monthly average and low flows in the Pollanroe Burn is not
expected to result in out of bank flows, bank erosion or deterioration of ecological habitats.
Conversely, the modified flow regime supports the maintenance of flows in the small
watercourse. Considering this and the reduction in flood flows, the impact is considered neutral
or positive. Changes to the Owenreagh River, downstream reaches of the Owenkillew River
and Lough Foyle and tributaries are negligible.

Closure

At mine closure, the proposed infrastructure site will be returned as close to greenfield
conditions as is practical. Over time it is predicted that flows in the Pollanroe Burn will return to
baseline conditions, post-closure, with the main difference being the increased catchment to
the Pollanroe Burn, due to the diversion of a small part of the Unnamed Watercourse catchment
to the Pollanroe.
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Given that the reach of the Pollanroe Burn potentially impacted by a reduction in catchment
area and flow during closure is very short (around 100m) and for the rest of the catchment
average and low flows are predicted to be increased or very similar to baseline during closure,
the impacts of the development on flows in the Pollanroe Burn are predicted to be neutral or
positive.

Impact SWO01: Potential impact on surface water flow in the Pollanroe Burn, Unnamed watercourse
and Owenreagh River due to construction, operation and closure of proposed infrastructure site

Impact characteristics Initial impact Residual impact
Type (+/ - Ineutral) Neutral Neutral
SIGNIFICANCE (Pollanroe Burn) Not significant Not significant
SIGNIFICANCE (Unnamed watercourse) Not significant Not significant
SIGNIFICANCE (Owenreagh River) Not significant Not significant

Project design measures
e Stream crossings for access road to be designed to pass 1 in 100 year flow.
o Contact water will be captured in ponds and treated prior to discharge to Pollanroe Burn.

e Water management ponds will be constructed below ground surface level so there is no water
stored by man-made structures.

e Mine water management ponds will be designed to hold the 1 in 1000 year, 24-hour storm with no
discharge under normal operating conditions.

e Ponds have a spillway or other structure that will allow excess water to leave the ponds in a
controlled manner to control any spills for events in excess of the design condition.
Mitigation measures

e Measures to control runoff during construction will be outlined in the Construction Environmental
Management Plan, a final version of which will be agreed prior to the start of construction activities.

o Water management ponds will be retained at closure to attenuate flood flows

For and on behalf of SRK Consulting (UK) Limited

This signaturc has iven permission to its

use for this particular al signature is held on file

John Merry, ”

Principal Consultant (ESG), Corporate Consultant (ESG),

Project Manager Project Director

SRK Consulting (UK) Limited SRK Consulting (UK) Limited
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APPENDIX

A  SITE WATER BALANCE 2020 UPDATE
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1 Introduction

Kaya Consulting Ltd. has been commissioned by Dalradian Gold Limited (DGL) through SRK
Consulting UK (SRK) to undertake water balance calculations for the proposed Curraghinalt
Gold Mine in Northern Ireland, to support the Environmental Impact Assessment (EIA). The
Curraghinalt site is located in the Sperrin Mountains, an upland region in Northern Ireland.

The water balance is based on the mine site layout, dry stack designs and process plant water
balance information provided by others and described in detail elsewhere. Key information
required for the water balance is summarised in this report, with appropriate references to the
source documents.

This report replaces the Water Balance Report in the 2017 ES (Appendix C4, Annex A) by
updating the information and allowing the assessments and information to be reviewed in the
one report. There is duplication of earlier information that remains unchanged. The concept and
models remain the same.

The calculations are based on monthly inputs so are suitable for general water management at
the site. Calculations are reliant on inputs from other study contributors on key water balance
components of the site. This includes;

e  Process water circuit — JDS Engineering and Canenco

e Dry Stack Facility (DSF) area — SRK Consulting

e  Water management infrastructure design — JDS Engineering and Hoy-Dorman
e Underground mine dewatering — SRK Consulting

e  Water Treatment Plant — JDS Engineering

The report also provides estimates of runoff volumes for short-lived (hourly and daily) storm
events and assesses the water storage capacity of key water management ponds.

The purpose is to calculate operational water levels/volumes in the water management ponds
and to calculate required water treatment rates to maintain water levels in the ponds at
appropriate operational levels, required for flood water management. Design of the water
management infrastructure is not part of this assessment and this work is being undertaken by
JDS Engineering and Hoy-Dorman as noted above.

This report is based on the mine life and mine layout which supports the EIA and Planning
Application for the site.

Itis assumed that the mine life extends for 20 years, with operations commencing on 1st January
in the first year of operations.

This report focusses on the Proposed Infrastructure Site to the south of the study area. The
Proposed Infrastructure Site is situated in the headwaters of two small watercourses (Pollanroe
Burn and Unnamed Watercourse) that drain to the Owenreagh River, which is a main tributary
of the Owenkillew River.
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1.1 Key Changes from the Environmental Statement

The overall water management plan for the mine (see Section 2.1) remains the same as
presented in the ES 2017 water balance (Environmental Statement Volume 3, Appendix C4,
Annex A). The major processing change at the mine site in 2019 is the removal of cyanide
processing of ore at the site; the ore is now pre-processed at the site and trucked offsite for final
processing. This has limited impact on the water balance at the site but removes any risk of
cyanide contamination. The process water balance is updated in the light of this change in ore
processing and the new process water balance is included in this report.

There have been changes in the final shape of the Dry Stack Facility (DSF). This has resulted
in small changes in the overall size of the DSF and the final topography. Further seepage
analysis was also undertaken in support of the DSF design and this is discussed in more detail
in Section 3.5.1.

The extent of the underground mine has been changed and groundwater modelling of water
inflows to the underground workings has been updated. The new underground water inflows
are incorporated in this updated water balance.

The following other changes have been made:

e Hydrological inputs for undeveloped areas (natural runoff) have been improved following
further analysis of baseline flow data collected between 2017 and end 2019. This work
has been augmented by a review of regional data and rainfall-runoff modelling. The
updated approaches are presented in Chapter 3

e  Hydrological inputs (runoff and seepage) for the DSF have been updated following work
undertaken by SRK (2020b)

e Climate change is explicitly considered in model inputs, based on UKCP18 climate
predictions  (https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/about)
and DFI (2019)

e Anerrorin the sewage production rate in the 2017 water balance has been corrected (see
Environmental Statement Volume 3, Appendix C4, Annex A, Section 5 for sewage values
used in the 2017 water balance). In addition, sewage is now treated near source and then
discharged to one of the on-site water management ponds before being passed through
the main mine Water Treatment Plant. In the ES 2017 report sewage was discharged
directly to the Pollanroe Burn after treatment in the dedicated sewage treatment plant (see
Environmental Statement Volume 3, Appendix C4, Annex A, Section 2,1 for description of
approach in ES 2017 report)

e  The capacity of the end of line Reverse Osmosis (RO) Water Treatment Plant (WTP) has
been increased to 300 m3/hour from 200 m3/hour to provide additional treatment capacity
at the site
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2 Proposed Infrastructure Site

This chapter outlines the general water management plan for the Proposed Infrastructure Site
and process plant water requirements used in the model.

There are no significant changes to the management of surface water at the Proposed
Infrastructure Site. The key small-scale changes are:

e In the 2017 water balance it was proposed to discharge treated sewage (treated by
standard sewage treatment methods) directly to the Pollanroe Burn. Treated sewage will
now be discharged to the East Pond, where it will pass through the Reverse Osmosis
Water Treatment Plant (WTP) before discharge to the Pollanroe Burn. Effectively the
sewage will be treated twice, but the purpose is to combine all treated water so that it is
passed through the WTP and can be regulated at one location.

e  Fresh water for the mine process can be provided from the Clean Water Pond or treated
water from the WTP. In the 2017 water balance an assumption was made that excess
water from the WTP would be pumped to the Clean Water Pond before overflowing to the
Pollanroe Burn. This was a simplification within the model that did not impact the overall
water balance. In this water balance the model routine has been updated so that water
from the WTP is discharged directly to the Pollanroe Burn, with water pumped to the Clean
Water Pond only if there is a shortage in that pond. Clean water for the process is taken
from the Clean Water Pond where available, before water is pumped from the WTP. This
change does not impact the overall water balance or discharges from the site but removes
an over-simplification in the flow pathways in the 2017 model.

e There have been small changes in the catchment areas reporting to water management
ponds, due to changes in the DSF. Hence, these catchment areas are updated and the
presentation of these catchment areas (see Table 1) is simplified compared to the 2017
report to focus on key types of catchment (natural, hardstanding etc,) that are discussed
in Chapter 3. This change makes it easier to cross-reference the catchment areas to the
catchment type and method used to calculate flows for that catchment.

e A small clarification has been made in the design of the under-drains of the DSF in that
there will be manhole access for water quality testing at the downstream end of the drain,
but water in the under-drain will flow to the Pollanroe Burn as before.

e There are changes to the process water balance at the site, due to the change in the
process method. This has changed the water demands of the process, which is outlined
in Section 2.1. The structure of this section is also changed compared to the 2017 report
to reflect the new simpler process and to aid clarity.

Other changes to the general layout drawings for the mine site, which do not impact on the
water balance, are not discussed in this report.
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2.1 Proposed Infrastructure Site Layout and Catchments

The Proposed Infrastructure Site is shown in Figure 1. This area will include the following
infrastructure:

° Processing Plant, Stockpile, Haul Road, Crusher, Warehouse and Workshop, Admin
Building and Car Park

e DSF Area
¢  Mine Water Management Ponds; East Ponds (Upper and Lower) and West Pond
e Clean Water Pond

e Access Road to Mine Site
The aims of the water management plan can be summarised in three main concepts;

1. Capture, storage and treatment of all water that contacts mining activities/infrastructure
and which could have poor water quality.

2. Limit natural runoff from outside of the Proposed Infrastructure Site from contacting mine
infrastructure to reduce water volumes needing to be treated.

3. Capture of clean (non-contact) surface water runoff from upslope of the Proposed
Infrastructure Site to be available for use as fresh water in the process plant. Where
possible water used in the process will be untreated mine water to limit the need for fresh
water inputs.

Design of the water management infrastructure has been undertaken by JDS Engineering and
Hoy-Dorman.

The Proposed Infrastructure Site will be bounded to the north, east and west by berms and
associated ditches which will capture natural surface water runoff from upslope of the Proposed
Infrastructure Site and route it away from contacting with mine site infrastructure (refer to Figure
2).

Flows from the north of the Proposed Infrastructure Site will be routed to a Clean Water Pond
located to the north-east of the mine site area. Water will be stored in the Clean Water Pond
(capacity of 40,260 m?) to provide a source of additional make-up water for the processing of
ore and to maintain a minimum flow in the Pollanroe Burn (compensation flow). Water will be
discharged from the Clean Water Pond to the main project outfall to the Pollanroe Burn and the
pond will have a spillway to allow free overflow during extreme events.

The diversion berm along the eastern edge of the Proposed Infrastructure Site will capture
surface water from hillslopes located on the eastern side of the catchment and route it around
the periphery of the mine to ultimately discharge into the Pollanroe Burn on the slopes below.
A diversion ditch along the western edge of the DSF will capture surface water runoff from the
slopes on the western side of the catchment and will route it to the West Pond.
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Runoff landing within the mine site area will be routed through a series of ditches to the three
water storage ponds:

e Upper East (562,870 m? capacity) and Lower East Ponds (9,973 m3 capacity) receive
surface water runoff from the mine infrastructure area and runoff seepage from the eastern
part of the DSF.

e West Pond (38,855 m? capacity) receives runoff and seepage from the western part of the
DSF and runoff from the West Diversion Ditch. Excess water from the underground
workings (not used in the process or tailings paste plant) will be pumped to the West Pond.

Runoff entering the ponds will need to be treated before discharge. The ponds are provided
with spillways for emergency safety conditions. However, during operations there should be
zero uncontrolled discharge from these ponds. Storm water storage in these facilities is
discussed in Appendix 1.

A WTP will be located to the south of the East and West Ponds. Water from the treatment plant
will be pumped to the Clean Water Pond (if water levels in the pond are low) or to the Pollanroe
Burn at the outfall point close to the treatment plant. All water released to the Pollanroe Burn
will need to be of sufficient quality to meet the site discharge consent.

The treatment plant proposed at the site will be based on RO technology, with a two stage RO
system to meet water quality requirements at the site. The plant is being designed by JDS
Engineering. The proposed system will include a crystalliser to limit the volume of the plant
effluent. Many RO systems have a brine waste, but the proposed system will have a solid
residue with water losses of less than 0.5% of the inflow to the treatment plant.

Drinking and other sanitary water will be provided by a piped mains water supply. Sewage will
be treated using standard methods and the liquid effluent from this process with be discharged
to the East Pond, from where it will pass through the RO treatment plant, before discharge to
the Pollanroe Burn. Drinking, sanitary water and sewage will be kept on a separate system to
the mine water management system up until the point of discharge to the Upper East Pond.

The DSF has been designed by SRK Consulting (SRK (2020c). During construction of the
mine, waste rock from the creation of the underground mine access will be used to form a
Starter Dam along the southern (downslope) edge of the DSF area (See Figure 3). This will
provide a base for deposition of the tailings through the mine life. This Starter Dam will be
comprised of unreactive rock and will be vegetated and reclaimed along the south facing side.
In the model these areas are considered as having runoff conditions similar to natural
conditions, as distinct from the tailings areas within the DSF. The DSF will then be progressively
developed from east to west across the mine site, with Figure 3 illustrating the approximate
evolution of the facility over time. The facility will have a series of internal drains and water
flowing through the internal drains will be captured and routed to the East and West Ponds.
The facility will also have a basal liner, with an under-drain below the facility. The under-drain
will receive any residual water seepage from the facility through the liner as well as local
groundwater. The under-drain will have manhole access for water quality testing, but it is
assumed that water in the under-drain will flow to the Pollanroe Burn.
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The catchment areas flowing to each part of the mine are summarised in Table 1 and Figure 2.

The evolution of the DSF in terms of catchment areas draining to the East and West Ponds are
outlined in Table 2 to Table 4.

The DSF will be progressively reclaimed and will be covered by an engineered cover comprising
a 0.3 m thick layer of dry stack tailings blended with bentonite clay. This will be topped by 0.5
to 1 m thick layer of soil material that will be vegetated. The reclamation will occur on an annual
basis during the summer months, with two-thirds of the DSF assumed to be reclaimed by the
end of Mine Life. For more information on the DSF refer to the Dry Stack Facility Feasibility
Design Report (Appendix G to the Mine Waste Management Plan (including two addendums
2019 and 2020).

Water management infrastructure that will convey contact water within the site has been
designed for the 1 in 1,000-year 24-hour storm event (based on FEH 2013 rainfall depths,
Stewart et al., 2012). Other water management infrastructure will be designed for the 1 in 1000-
year event (internal drainage within the Proposed Infrastructure Site) and 1 in 100-year event
(access road outside of Proposed Infrastructure Site).

Table 1: Summary of key catchments draining to East and West Ponds
Catchment West Pond East Ponds
Catchments (m?) | Catchments (m?)
DSF Area (see Table 1) 125,700 145,980
Natural Catchments (non-hardstanding) 61,145 142,745
Mine infrastructure (hardstanding) 38,542
Pond Areas 18,400 24,300
TOTAL 205,245 351,568
TOTAL 556,813
Table 2: Evolution of catchments draining to West Pond. Table gives areas at end
of given year
West Pond Catchments
2aNon- Pre- Active
Hardstanding developed Dry Reclaimed Pond
Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total
Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 61,145 0 125,700 0 0 18,400 205,245
1 61,145 0 125,700 0 0 18,400 205,245
5 61,145 0 125,700 0 0 18,400 205,245
9 61,145 0 62,850 62,850 0 18,400 205,245
11 61,145 0 31,425 94,275 0 18,400 205,245
20 61,145 0 0 75,420 50,280 18,400 205,245
a Includes Starter Dam as outlined in the text
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Table 3: Evolution of catchments draining to Upper East Pond. Table gives areas
at end of given year
Upper East Pond Catchments
2Non- Pre- Active
Hardstanding developed Dry Reclaimed Pond

Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total

Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 122,355 38,542 129,880 0 0 16,700 307,477
1 122,355 38,542 129,880 0 0 16,700 307,477
5 122,355 38,542 35,717 94,163 0 16,700 307,477
9 122,355 38,542 9,741 25,976 94,163 16,700 307,477
11 122,355 38,542 4,871 30,847 94,163 16,700 307,477
20 122,355 38,542 0 9,741 120,139 16,700 307,477

a Includes Starter Dam as outlined in the text

Table 4: Evolution of catchments draining to Lower East Pond. Table gives areas
at end of given year
Lower East Pond Catchments
2Non- Pre- Active
Hardstanding developed Dry Reclaimed Pond
Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total
Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 20,391 0 0 0 16,100 7,600 44,091
1 20,391 0 0 0 16,100 7,600 44,091
5 20,391 0 0 0 16,100 7,600 44,091
9 20,391 0 0 0 16,100 7,600 44,091
11 20,391 0 0 0 16,100 7,600 44,091
20 20,391 0 0 0 16,100 7,600 44,091

a Includes Starter Dam as outlined in the text

2.2 Mine Water / Process Water Demands

The Process Water Balance has been updated since the ES submission. The Process Water
Balance has been developed by Canenco and is outlined in Appendix 2. The key components
of the Process Water Balance have been included in the site-wide water balance model,
particularly where the Process Balance interacts with other mine components. Where there is
recycling of water within the process this is not explicity modelled in the water balance
presented in this report as it does not impact on the surface water management at the site, i.e.,
this is water that is cycled within the process plant buildings.

The process proposed includes grinding and flotation of the mined ore, as well as tailings
preparation and a paste plant prior to the management of tailings in the DSF and underground.
As a result, there is only a minor change to the overall water requirement in the process as
many of the components of the process remain as before.

The process requires 156.7 m¥hour of water. Of this 140.8 m¥hour is recycled and re-used
within the process plant. Water leaves the process in the following ways;

e with the ore concentrate shipped from the mine (0.5 m3/hour);
e with the paste production process for tailings sent to underground (11.6 m3hour); and
e with the tailings sent to the DSF (3.8 m%hour).
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Of this only the water with the tailings can eventually report to the East or West Ponds.

This loss of water from the process needs to be balanced by a water inflow of 15.9 m3/hour.
For reference the ES water balance had a water requirement for the process of 19.16 m3/hour.
Some of this water needs to be fresh water (non-mine contact), while other water can be
recycled from other sources within the mine site. In detail:

e 7.2 m3/hour needs to be fresh water, either from the Clean Water Pond or treated water.
The preferred source of fresh water is from the Clean Water Pond, as it can flow to the
process plant through gravity.

e 5.7 m3%hour can be pumped directly from the underground workings and be used untreated

° 3 m3/hour enters the process with the ore itself, i.e., it is also sourced from underground
workings and is untreated

The fresh water is used for mixing with reagents (3.7 m3%hour) and as Gland Water (3.5
m3/hour).

These requirements are assumed to be constant through the mine life based on the average
rate of ore production. The production rate is constant through the life of mine (LOM) with small
variations each year. Those variations do not materially affect the modelling.

There are water requirements for spray water for dust suppression during dry periods for the
DSF. Spray water will also be used within the process to manage dust. This water will only be
applied within the mine area and mine water can be used for this purpose. It could be taken
from any of the water management ponds, but for the purpose of modelling it is taken from the
East Pond. The spray water is 10m3hour for summer months and 5 m3/hour for non-summer
months.
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3 Hydrological Inputs

This chapter outlines methods and values used to generate the hydrological inputs to the water
balance model. The main focus of the study is on surface water but estimates for seepage
inflows from the DSF are also included. Information on groundwater inflows to the underground
mine are provided in Chapter 4.

Predictions of monthly flow rates from the mine site area and surrounding catchments are based
on:

e Analysis of gauged flow data for watercourses close to the mine site. This includes data
collected as part of the baseline monitoring program and from Dfl Rivers national gauged
flow data set.

° Development of methods for calculating runoff for mine site areas, i.e., from the DSF area
and natural (peat dominated) catchments.

e  Standard UK Wallingford Hydrosolutions LowFlows2 software
(https://www.hydrosolutions.co.uk/software/lowflows2/), for catchments close to the site.
The LowFlows2 data is additional information used in this assessment compared to the
2017 report. This dataset provides estimates of flow duration curves for ungauged
watercourses throughout the UK and is a suitable dataset to be compared to the available
on site data. Its use improves the quality of flow inputs to the model.

As the water balance works on inputs provided on a monthly time step, the analysis focusses
on annual and monthly totals. However, a model sensitivity run was also undertaken using daily
hydrological inputs to test the model response to sub-monthly variations in hydrological inputs.
The storm water calculations (Appendix 1) are also based on daily (24-hour) storm durations.

For surface water runoff there are four key types of catchment at the mine site;

1. Natural undisturbed catchment areas.

2. Active DSF. These are the parts of the DSF area which are undergoing active creation.
These are composed of exposed, un-vegetated tailings and waste rock.

3. Re-claimed DSF. Once active deposition has been completed the dry stack areas will be
reclaimed through the placing of a soil cover.

4. Plant site and roads. Hardstanding areas or disturbed ground with higher runoff totals.

The approaches taken in the water balance report to calculate runoff and seepage rates to the
water management ponds are described below, after an initial description of key precipitation
and evapotranspiration data. As the updates to the methods used to calculate surface water
runoff at the site use these precipitation and evapotranspiration data sets their discussion is
moved earlier in this chapter compared to the 2017 report.
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3.1 Precipitation Data

Annual and monthly precipitation parameters for the site are based on analysis of UK Met Office
monitoring data at Lough Fea, which is the closest station to the project area. The site is located
at a similar elevation to the mine site so is considered a good analogue for the site. The UK
National River Flow Archive (NRFA, https://nrfa.ceh.ac.uk/) provides daily calculated rainfall
totals for selected UK flow gauging stations, with data available for the Owenkillew River at
Crosh. NRFA data was also obtained and compared to the Lough Fea information, showing a
good fit. Gaps in the Lough Fea data set were filled using data from the NRFA data and the
annual totals at Lough Fea were calculated with these gaps filled. Annual rainfall totals are
shown in Figure 4. The average annual rainfall total (hydrological year) at the Lough Fea gauge
is 1,347 mm, which is slightly higher than the value of 1,336 mm used in the 2017 water balance
report.

The UK Flood Estimation Handbook (FEH) also provides estimates of annual precipitation for
catchments throughout the UK, with the SAAR (Standard Annual Average Rainfall) value for
the Pollanroe Burn at 1,367mm, close to that at Lough Fea, showing a good correlation between
standard data sources.

The monthly average distribution of rainfall is shown in Table 5 and Figure 5.

More information on the approach to modelling inter-annual variations in rainfall is provided in
Section 3.6.
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Figure 4: Lough Fea — Annual Precipitation Data
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3.2 Evaporation Data

Evaporation from open water ponds and potential evapotranspiration (PE) from exposed mine
site areas are based on the following approaches

e  Calculation of PE from met station data collected at the mine site meteorological station (5
years of data)

e  Calculation of long-term PE records (for comparison with long-term precipitation records)
based on meteorological data from Lough Fea. This data was then scaled to provide
similar average conditions to the site data

PE was calculated using the Oudin et al. (2005) approach that was developed specifically for
the purpose of generating evapotranspiration records for hydrological modelling for sites with
limited evaporation or other meteorological site data.

The average PE from the site data was calculated as 457 mm/year, with the monthly distribution
of values provided in Table 5. Daily and monthly totals were calculated for the period 1966 to
2019 based on Lough Fea temperature data where available (1981 to 2019), with time series
for earlier years based on a relationship between annual precipitation and annual PE developed
using the 1981 to 2019 data. Open water pond evaporation was set equivalent to PE for the
purpose of this model, due to limited other information and given the small surface areas of
ponds relative to the overall site area.
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Figure 5: Lough Fea — Annual Evapotranspiration Data based on Oudin et al. (2005)
methods
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3.3 Natural Catchment Runoff

Calculation of stream flows and runoff rates for the catchments and watercourses located close
to the site are based on (i) twelve flow gauging stations constructed and operated for this
project, (ii) review of regional flow monitoring stations operated by the UK government and (iii)
standard national methods of flow estimation (i.e., LowFlows2 and FEH).

Runoff rates from natural surfaces at the site are based on data obtained for small catchments
(e.g., Pollanroe Burn) close to the site. Within the site baseline flow data set, flows are
measured on five streams where the upstream catchment is less than 25km? in size;

e  FLO1 - Curraghinalt Burn, 1 km?

e FLO2 - Glenealy Burn, 1 km?

e FLO4 - Glenlark Burn, 21.9 km?

e FL11 — Sruhanalticarra Burn, 1 km?

e FL13 — Pollanroe Burn, 1 km?

Annual average runoff rates for these catchments range from 762 mm to 1,047 mm, with a
median of 849 mm, with the results for FL13 being an outlier with significantly higher runoff than
the other sites. As discussed in the Surface Water Baseline Report, there are issues with low
flow measurement at FL13 due to changes in bed form over time.

Within the Dfl Rivers data set there are no stations with catchments < 100 km? near to the site.
In the 2017 ES extrapolation of data from larger catchments to the onsite stations produced
estimates of runoff for the Pollanroe Burn of between 700 — 900 mm per year. For this update
flow duration curve outputs from the LowFlows2 software were also obtained. LowFlows2
calculates flow duration curves for any ungauged catchment in the UK, with the method
calibrated against observed data at gauged sites. There is uncertainty with LowFlows2 outputs
for small (<25 km?) catchments, given the limited number of gauging stations on small
catchments and the impact of local conditions on flow conditions for small watercourses.
Therefore, the LowFlows2 data should be compared/calibrated against site data, of the type
collected as part of the baseline assessment. The resultant flow values used in this assessment
for small catchments are based on comparison between LowFlows2, site data and hydrological
modelling calibrated against the on-site data. This approach provides a robust method that
utilises on-site data and national methods to produce typical flow conditions for natural
catchments at the site and for the Pollanroe Burn.

LowFlows2 results are considered more representative for larger watercourses, and this is
borne out by the good comparison of baseline flow data for the Owenreagh River (53.5 km?, at
the junction with Pollanroe Burn) with the LowFlows2 results, which are discussed in more detail
in Section 3.9. This allows the LowFlows2 data to be used to develop flow duration curves for
the Owenreagh River at the site.
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The flow duration curves for the five gauging stations at the site are compared to the LowFlows?2
results in Figure 7, with flow data normalised by area to allow comparison of data from different
sized catchments. The data shows that all of the sites, apart from FL13, appear to fit reasonably
well with the LowFlows2 data from the Owenreagh and Pollanroe Burns, with the Pollanroe
Burn having slightly higher flow per unit area compared to the Owenreagh. Following additional
review there is uncertainty with the data at FL13 due to the presence of a relatively mobile bed
at the gauged site and a culvert downstream of the site that results in difficulties in accurately
calculating low flows. Excluding data from FL13 and averaging the flow duration curves for the
other 4 sites, gives the average flow duration curve in the lower graph in Figure 9. It shows a
generally good fit against the LowFlows2 data, especially in the range 40%ile to 95%ile (graph
is log scale).

To further assess the site data and to try to extrapolate the period of record at these gauges to
a longer period record, simple rainfall-runoff models of each of the small gauged catchments
was constructed using a catchment water balance model (Australian Water Balance Model
AWBM, Broughton, 2004, see Surface Water Baseline Report, 2020 for more information on
the model set-up and calibration). The models were calibrated for each gauged site and a
single set of calibrated parameters was then used to calculate a long term (1966 — 2019) flow
time series based on the observed and calculated precipitation and PE data described in
Sections 3.1 and 3.2. A comparison between the modelled flow duration curve, the observed
flow duration curve and data from LowFlows2 are shown in Figure 8, illustrating a reasonably
good fit between all the data sources. The modelled curve is similar to that for the Pollanroe
Burn from LowFlows2 and is slightly higher flows than the curve based on observed flows.
Compared to the site data the use of the modelled flow time series is likely slightly conservative,
in that it produces higher flow volumes within the water balance.

The monthly flow distribution is shown in Table 5 and Figure 6. A summary of the flow statistics
for an example 1 km? catchment is provided in Table 6.

The model output is used as an input to the water balance for any natural, undeveloped
surfaces. On average the runoff total predicted by the model was 898 mm, equivalent to 67%
of mean annual precipitation. The annual variation in runoff (compared to precipitation) in the
input dataset is shown in Figure 9. The average value used in the updated water balance is
higher than the average of 700 mm used in the 2017 ES water balance.

A key low flow condition is the 95%ile flow, which is the flow that is exceeded for 95% of the
time annually. The mine water management plan requires that a minimum compensation flow
will be discharged from the mine site area to provide at least the pre-development 95%ile flow
for the Pollanroe Burn at the mine site outfall, to maintain flows in the watercourse downstream
of the mine. The 95%ile flow from the LowFlows2 analysis is 3.9 I/s/lkm? from LowFlows2 and
4.6 I/s/km? from the site data. In the 2017 ES water balance the 95%ile flow was calculated as
4.2 1/s/lkm2. As the 2017 ES value is mid-way between the other two estimates, it is retained for
the updated water balance, giving a 95%ile flow at the mine outfall of 3.52 L/s or 12.7 m3/hour.
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Table 5: Monthly flow and rainfall percentages

Percentage flow in each month

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Runoff% | 13.4 | 102 | 10.1 | 7.4 6.1 4.5 35 4.9 6.1 95 | 114 | 129
Rainfall % | 106 | 7.9 8.3 6.4 6.7 6.6 6.7 8.1 8.2 9.9 | 10.0 | 10.6

PE % 1.4 23 5.1 86 | 138 | 17.2 | 186 | 15.2 | 9.5 50 | 21 1.2

20

Percent of Annual Total in each Month

1 2 3 a 5 6 7 8 9 10 11 12
Month
—e—Runoff % —e—Rainfall% -—e—PE%
Figure 6: Comparison of monthly runoff and precipitation distributions
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Table 6: Flow Duration Curve for Natural Catchment
Percent of Time Flow Model Input
Exceeded (I/s/lkm?)
99% 35
95% 4.8
90% 5.9
85% 6.9
80% 7.8
75% 8.9
70% 10.1
65% 11.4
60% 13.1
55% 15.6
50% 18.6
45% 22.2
40% 26.4
35% 31.0
30% 35.8
25% 413
20% 47.7
15% 55.1
10% 65.0
5% 80.5
1% 112.8
Mean 28.5

Runoff from Disturbed Mine Site Areas

Disturbed mine site areas include the process plant, offices and associated parking areas. In
the water balance model all runoff from these areas is routed to the East Pond.

It is assumed that these areas have an annual runoff rate 20% greater than that of the natural
catchments, which themselves have high runoff rates. Therefore, runoff from areas of
hardstanding are just over 80% of annual precipitation. This approach is considered a
reasonable and conservative approach for representing annual and monthly runoff rates over
the varied surfaces within the mine site area, that will include unpaved roads, hard standing
areas and roofs. There will be drainage features associated with the mine site area (pipe work,
swales and other SuDS) that will manage the runoff rates. Therefore, the runoff rate suitable
for monthly flow calculations will be expected to lie between the runoff from natural catchments
(around 65%) and runoff rates from disturbed areas during storm events (around 90%), with a
value of just over 80% providing this balanced value. In the model the calculated natural runoff
is scaled by 1.2 to provide inputs for the disturbed site areas. The model sensitivity to this input
is considered in the sensitivity assessment with a further 20% variation in the runoff rate.
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3.5 DSF Infiltration and Runoff Rates

The DSF will be comprised of a mix of waste rock and non-reactive tailings. The DSF is
designed with waste rock forming a starter embankment along the southern edge of the facility
with the area to the north filled with a mix of waste rock and non-reactive tailings, but
predominantly with tailings. There will be a basal liner that will prevent infiltration to the
subsurface and a series of drains within the facility that will route water seeping into the DSF to
one of the water management ponds. Surface water will be routed to the north of the facility as
it is constructed, from where it will be routed to one of the water management ponds. The DSF
areas will be progressively reclaimed, with the mine material capped by mixed tailings and
bentonite clay, topped with a soil cover. The sequencing of the formation of the DSF is
summarised in Figure 3 and Table 2 to Table 4.

Details of the DSF design are provided in the Dry Stack Design Report (Appendix G to the Mine
Waste Management Plan (including two addendums 2019 and 2020, including SRK (2020c)).

Detailed modelling of infiltration, seepage and runoff from the DSF has been undertaken (SRK
2020b), which is an update from the 2017 water balance, which used infiltration and runoff rates
which were based on standard design parameters and not site-specific modelling work. The
new inputs have the following runoff and infiltration rates from the active and reclaimed DSF for
a year with average precipitation.

° Active DSF

o % of annual precipitation as infiltration to DSF and then to water management ponds
=22%
o % of annual precipitation as surface runoff to water management ponds = 60%

o  Total of infiltration and runoff = 82% of annual precipitation
e Reclaimed/Closed DSF

o % of annual precipitation as infiltration to DSF and then to water management ponds
=12.5%

o % of annual precipitation as surface runoff to water management ponds = 50%

o Total of infiltration and runoff = 62.5% of annual precipitation

In the 2017 water balance the model considered 30% infiltration and 36% runoff for the active
DSF. The updated modelling predicts higher runoff rates and an overall higher percentage of
the annual precipitation reporting to the water management ponds as runoff and infiltration. In
the 2017 water balance it was assumed that 75% of annual precipitation reported to the water
management ponds, but this was not based on an assumed runoff rate for the reclaimed
surface. The values used in this report are based on modelling of the reclaimed surface and are
close to the runoff rates used for natural catchments.

The rest of the water is lost to evaporation at the surface and seepage through the basal liner
(see Section 3.5.1). There is also a contribution from drain down of tailings water that is
discussed in Section 3.5.2.
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Runoff rates are predicted to be high for the active DSF due to the near saturated water content
of deposited tailings. In addition, new tailings will be progressively deposited on the surface of
the DSF so that the upper layers will remain saturated even in dry weather conditions.

Inputs to the water balance model were based on the same soil water accounting method
(SWAC) used in SRK (2020b) and developed as an addition to the seepage/groundwater
model. The model was run for the full precipitation and evapotranspiration time series outlined
in Sections 3.1 and 3.2. Outputs from this model are used to generate monthly runoff and
seepage rates in response to the precipitation and evapotranspiration inputs. The same input
data sets were used in the SWAC method as were used to generate surface water flows in
Section 3.3. These runoff and seepage values were then applied to the relevant active or
reclaimed areas of the DSF within the water balance model.

3.5.1 Seepage through Basal Layer of the DSF

The seepage through the basal layer of the dry stack is predicted to be 1.19 m3¥day (SRK
2020b) near the end of operations, falling to 0.74 m3/day once the facility is closed. These are
best estimate predictions with conservative (upper) values of 2.25 m3/day for operations and
1.33 m3/day for closure.

The rate of seepage in any one year of operations will depend on the surface area of the DSF
and its height. Crudely the seepage rate during operations is 0.14% of annual precipitation, or
1.9 mmlyear. For closure itis 0.09% or 1.2 mm/year. These values are applied in the water
balance model to any active or closed part of the DSF. The seepage value at the end of mine
life from the DSF was predicted to be around 1.06 m3/day as the water balance model provides
a more refined modelling of the balance between active and reclaimed areas of the DSF than
in the dry stack seepage modelling work (with the reclaimed areas producing lower seepage
rates than active areas by the end of mine life). The water balance predictions are then scaled
to match the values in SRK (2020b).

The seepage rates calculated through the basal layer of the DSF are lower than in the 2017
water balance, which considered 1.3% of annual precipitation for the active DSF and 0.57% for
the reclaimed areas of the DSF. The seepage rates have been refined through the introduction
of formalized drains and refined seepage modelling presented in SRK (2020b). The seepage
rates through the liner are not sensitive to changes in annual precipitation but are controlled by
the water content of the tailings at the base of the DSF. Therefore, the predictions in the model
are not varied year on year with changing precipitation.

Seepage through the basal layer of the DSF will report to under drains and then to the Pollanroe
Burn. The under drains will also receive natural groundwater from under the DSF and the water
management ponds.
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3.5.2 Drain Down of Tailings Water

Drain down is the process by which water held in the pore water of the tailings when it is
deposited on the DSF flows out of the DSF over time due to gravity. In the 2017 water balance
model drain down was considered to contribute 5,960 m?3 of water every year during operations,
falling to close to zero once the DSF was reclaimed. The calculation of drain down has been
improved for this report, based on laboratory test work on the grain size and moisture content
of deposited tailings. One combined calculation of drain down for the active and reclaimed DSF
has been made and as a result, the calculation of drain down is presented as a separate section
in this report.

Tailings will arrive at the DSF with a moisture content of around 15.8% by weight. The tailings
will be reworked at the DSF and compacted, at which point they will have a reduced moisture
content of 14.7% by weight, with excess water either running off the DSF or infiltrating. The
residual water content of the tailings over time is calculated to be 6% by volume (or 4% by
weight), with the remaining water being released from the pores of the tailings over time is a
process termed “drain down”.

From the Process Water Balance there is an average of 3.76 m3/hour (see Section 2.1) leaving
the process plant with the tailings, i.e., 32,940 m3/year. After reworking at the DSF the volume
of water held in the tailings is 30,450 m3/year at deposition for 176,000 tonnes of tailings per
year. Therefore, around 2,490 m3/year of water will be released from the DSF during the
deposition of the tailings. A conservative assumption is made that this water runs off the DSF
to one of the water management ponds.

Assuming a residual tailings water content of 6% by volume, this gives a final water content of
7,350 m? for the annual tailings mass. Therefore, the water released through drain down will
be 23,100 m3 for every 176,000 tonnes of deposited tailings.

The release of water from drain down will not be constant. Modelling of the DSF suggests that
drain down of tailings water will be substantially complete 5 to 8 years after the end of
operations. A seepage curve for the toe drain of the DSF was calculated as part of the DSF
seepage assessment (SRK 2020b). This curve was then scaled to the total drain-down volume
in the DSF, producing a curve shown in Figure 10. The model showed drawdown flows from
the DSF to the water management ponds increasing through the life of mine, reaching a peak
of 23,100 m3/year at the end of operations and then falling rapidly after the end of operations.

As discussed at the beginning of this section, the drain down volumes are larger than
considered in the 2017 water balance, due to improved understanding of the tailings material
and its performance in the DSF.
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Figure 10: Water released from tailings pore water in drain down

Approach to Modelling Annual Variation in Rainfall

Initial water balance runs considered the annual variations in rainfall by representing the annual
totals as statistical distributions and then assigning the rainfall into monthly totals based on the
average monthly rainfall distribution discussed in Table 8. This approach has advantages as it
allows the modeller control on the statistics of the annual rainfall totals, but it does tend to
smooth out natural variations in monthly rainfall, i.e., it uses an average monthly distribution of
rainfall that does not pick up significant variation from that average.

The model simulations presented in this report were based on the 54 years of observed rainfall
at Lough Fea (refer to the Climate Baseline Report). The rainfall data was used to calculate
monthly runoff totals for each of the key catchment types in the model (e.g., natural, active
DSF). This produced 54 annual runoff records and the model is able to select each of these
years at random to create variable climate conditions for the 20 years of mine life. The filling of
gaps in the Lough Fea data (as outlined in Section 3.1) has resulted in more complete set of
rainfall data and one with years with higher rainfall than used in the 2017 ES.

This approach allows for a more robust representation of observed variation in monthly rainfall
totals but is limited by the available rainfall data series. As the proposed mine life is 20 years,
the use of a 54-year time series data is considered robust to assess likely climatic variability
during the mine life. The input time series contains one year with >1 in 200-year dry annual
runoff totals and around three more with precipitation equivalent to a 1 in 10 dry year or less.
In terms of wet years, the historical period contains four years with between 1in 20 and 1 in 50
wet year precipitation and one with around a 1 in 80-year wet year, all based on fitting the
annual totals to a normal distribution.
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As a result, the data provides an acceptable range of wet and dry conditions.

The stochastic modelling approach selects annual rainfall, runoff and evaporation data sets on
an annual basis (January to December). Checks were made on the impact of selecting annual
series based on a hydrological year (October to September). The differences in model
predictions between these two approaches were 0 to 2%, illustrating there was no significant
difference between the two methods. The stochastic approach (by running 100 iterations of the
mine life) means that a full range of hydrological conditions within the data set is considered in
the model runs whether calendar or hydrological years are considered as the starting point for
the inputs.

The approach taken to model annual variations in rainfall remain effectively the same in this
report, compared to the 2017 water balance. The same Monte Carlo approach is taken. The
two differences between the approaches taken in 2017 and the current report are:

e In 2017 the Monte Carlo method randomly selected a start year from within the Lough Fea
rainfall time series and then in subsequent years the rainfall followed the observed
sequence of rainfall years from that start year. In the current report the Monte Carlo
method selects a year of rainfall from any of the available years of data at Lough Fea and
there is no requirement to maintain the observed sequence of rainfall from the dataset.
This approach is considered more robust as it allows a wider range of different rainfall time
series as input into the stochastic model.

e  The precipitation time series from Lough Fea has been updated with data from the years
between the 2017 report and the end of 2019 and a review of the precipitation data was
undertaken (see Section 3.1) which resulted in the infilling of gaps within the data based
on NRFA rainfall totals. This provides a more complete input time series to the model.

3.7 Modelling of Climate Change

e A more explicit representation of the impacts of climate change are included in this water
balance report compared to the assessment undertaken in 2017. In 2017 it was assumed
that the life of mine was sufficiently short such that the effects of climate change would not
be significant. However, with the release of updated climate predictions for the UK
(UKCP18), it was felt that these should be taken forward into the water balance modelling.
Therefore, the model inputs are adjusted to take into account the predicted climate change
impacts on precipitation and evapotranspiration, and therefore runoff.

e  Precipitation and evaporation inputs to the hydrological and groundwater flow estimates
used in the water balance were adjusted to take account of the effects of climate change
during the life of mine. The most up to date quantitative climate change predictions for the
UK are provided within the UK Climate Projections (UKCP18) dataset

e (https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/download-data).
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e The UKCP18 data provides estimates of the effect of future climate change on a range of
meteorological variables (e.g., air temperature, precipitation, etc.). These estimates are
based on a range of climate model scenarios, which are strongly dependent on future
global greenhouse gas emissions. The scenarios used for the UKCP18 predictions are
representative concentration pathways (RCPs), which consider a range of assumptions
around future population, economic development and the possibility of greenhouse gas
emission mitigation. The four scenarios considered within the dataset have differing
changes in air temperature by 2081-2100 (Table 7), chosen to represent a range of
potential alternative futures with various outcomes.

Table 7: RCP increase in global mean surface temperature averaged over 2081-
2100 compared to the pre-industrial period (1850-1900)
Representative Concentration Change in air temperature (°C) by 2081-2100
Pathway (RCP) (best estimate, 5-95% range)
RCP2.6 1.6 (0.9-2.3)
RCP4.5 24(1.7-3.2)
RCP6.0 2.8(2.0-3.7)
RCP8.5 4.3(3.2-5.4)

RCP2.6 represents a pathway with a strong reduction in greenhouse gas emissions, whereas
RCP8.5 represents a pathway with unmitigated greenhouse gas emission growth. RCP4.5 and
RCP6.0 represent pathways with varying levels of greenhouse gas emission mitigation and are
considered median scenarios.

Estimates of future climate change are provided in the UKCP18 dataset as probabilistic
projections ranging from 5 to 95%, which indicate how strongly the evidence from observations
and modelling support alternative future climate outcomes. There is more evidence for predicted
outcomes near the centre of the distribution (i.e., 50%) than near the tail ends (i.e., 5 and 95%).
The projection outcome considered for this assessment is the 50% central estimate, considered
to have a 50% chance of being exceeded.

UKCP18 air temperature and precipitation anomalies have been extracted for a 25 km2 grid cell
encompassing the project site. Results are presented for RCP4.5 and RCP8.5 emissions
scenarios. There is no clear guidance as to what would be a ‘best estimate’ of future climate
change projections. However, a scenario with median emissions (RCP4.5 or RCP6.0) with a
50% chance of exceedance could be considered a reasonably likely scenario; alternatively, a
scenario with high emission (RCP8.5) and a 50% chance of exceedance could be considered
a reasonably conservative upper limit scenario.

Table 8 shows the average monthly precipitation anomalies (%) for emissions scenarios
RCP4.5 and RCP8.5 for four benchmark years (2040, 2060, 2080 and 2100). The values are
calculated for set benchmark years as the average of the yearly values 5 years before and after
these dates in order to remove some of the inter-annual variation in the yearly datasets. For
example, the monthly 2040 anomalies are the average monthly anomalies between 2035 and
2045. The last benchmark year — 2100 — was taken directly from the UKCP18 dataset for 2098,
as this is the latest projection year available.
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This approach was taken as analysis of the raw annual anomalies (monthly data) from UKCP18
showed inter-annual variability within the general trends of wetter winters and drier summers,
e.g., the percentage change in monthly rainfall oscillating up and down from year to year. These
inter-annual changes reflect the modelling work used in the calculation of the climate predictions
and reflect variabilities in the modelling rather than reflecting the climate trends. Therefore, to
extract the key climate trends and the remove the inter-annual effects of the raw data the
averaging approach outlined in the previous paragraph was taken.

Evaporation time series for the site were calculated using the Oudin (2015) method using long-
term temperature records from the Met Office gauge at Lough Fea supplemented by data from
global datasets (MEERA2 from NASA, 2020). These values were then adjusted to be
consistent with calculated annual average values calculated using data from the on-site
meteorological station. Table 9 shows the average monthly potential evaporation anomalies
(%) for the same emissions scenarios and three benchmark years (2040, 2060 and 2080).

In order to estimate monthly and daily future projections of precipitation and potential
evaporation, anomalies between benchmark years were linearly interpolated and applied on a
daily timestep using the monthly anomalies for every day in the corresponding month. To
estimate precipitation between 2100 and 2120 (beyond the timescale of the UKCP18 data), the
same rate of change as between 2080 and 2100 was extended to 2120. For evaporation, the
same rate of change between 2060 and 2080 was applied to daily evaporation between 2080
and 2120.

The water balance model was run for the period 2022 to 2042, i.e., operational period only. The
percentage changes were applied to the precipitation and evaporation inputs to the hydrological
and model discussed in Sections 3.1 and 3.2, such that the inputs to the water balance take
account of the impact of climate change through the mine life. This is an update from the
approach used in the 2017 EIA water balance model, where no climate change impacts were

considered.
Table 8: Average monthly precipitation anomalies (%) for UKCP18 RCP4.5 and
RCP8.5 scenarios
Month RCP4.5 RCP8.5
2040 2060 2080 2100 2040 2060 2080 2100

Jan 5.1 8.1 9.0 10.6 6.2 11.0 14.1 18.8
Feb 6.8 8.8 10.9 10.2 7.5 10.6 15.3 15.9
Mar 0.9 2.7 3.3 0.45 1.2 3.3 3.8 23
Apr 51 3.9 9.2 11.8 4.6 3.6 8.0 11.0
May 0.6 -12.3 -4.0 -18.9 0.4 -12.4 -4.0 -19.3
Jun -7.0 -11.1 -16.1 -21.9 -7.7 -12.7 -19.2 -26.1
Jul -8.7 -18.5 -12.5 -26.9 -9.6 -21.5 -18.0 -33.4
Aug -14.2 -211 -13.5 -29.8 -15.2 -23.6 -18.1 -34.2
Sep -10.7 -3.6 -6.5 -17.3 -11.0 -4.4 -7.5 -19.3
Oct 1.6 4.0 11.8 9.9 23 5.9 15.4 15.6
Nov 4.1 8.6 18.1 13.6 5.0 10.3 21.7 18.7
Dec 7.8 7.0 13.7 1.0 8.8 10.0 18.9 9.8
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Table 9: Average monthly evaporation anomalies (%) for UKCP18 RCP4.5 and
RCP8.5 scenarios
Month RCP4.5 RCP8.5

2040 2060 2080 2040 2060 2080
Jan 11.6 15.0 20.8 13.8 20.7 311
Feb 10.0 12.5 17.5 10.8 16.7 25.8
Mar 71 9.3 12.5 8.6 13.6 20.0
Apr 4.7 8.0 9.6 5.9 11.0 15.7
May 6.5 8.4 121 7.6 11.8 18.7
Jun 4.2 71 10.1 55 9.9 15.0
Jul 4.9 8.0 13.2 6.0 12.1 20.4
Aug 6.1 9.1 13.8 7.4 12.8 20.9
Sep 7.8 10.7 15.7 9.4 15.1 23.9
Oct 6.7 9.9 13.9 8.3 13.9 21.0
Nov 6.9 9.9 14.9 8.9 13.9 21.8
Dec 8.7 13.6 16.6 10.7 18.1 25.6

3.8 Flood Storage Requirements

Flood volume calculations are provided in Appendix 1. These are updated from the 2017 report
to take account of the small changes in catchment areas at the mine site between the 2017 and
present studies.

The East and West Ponds will need to be operated so that there is sufficient freeboard in the
ponds (i.e., available, free storage between the operational water level and overtopping level of
the ponds) to accommodate a 24 hour, 1in 1000-year storm event. Calculated storage volumes
for the 24 hour, 1 in 1000-year event are:

° East Ponds 27,550 m3
e West Pond 15,970 m3

The calculations assume that the treatment plant is operating during the event and is able to
remove water from the pond at a rate of 300 m3hour. However, the results are not overly
sensitive to this assumption, as outlined in Appendix 1. Based on DFI (2019) a 20% increase
in peak flows in rivers by 2080 is recommended for Northern Ireland with 20% increase in rainfall
for drainage design over the same period. Therefore, by 2040 (end of mine life) rainfall totals
for flood storage might have increased by around 6.7% (although likely less as the rate of
increase is not linear). The water balance model predictions of the available flood storage at
the end of mine life are assessed compared to the calculated storage volumes, including the
potential impact of climate change.
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3.9 Flows in Pollanroe Burn and Owenreagh River

A discussion of the data sets used in the calculations of flows in the Pollanroe Burn and
Owenreagh River is provided in Section 3.3. The methods are updated from the 2017 water
balance and improved through the inclusion of additional site data, regional analysis (gauged
and LowFlows2 data) and modelling (for Pollanroe Burn).

Flows in the Pollanroe Burn and Owenreagh River downstream of the site are based on the
following assumptions;

e Flows in the Pollanroe Burn downstream of the site are calculated using the same
approach for natural catchments within the mine site area, as this approach was developed
using gauged data from small catchments close to the mine site and is appropriate for the
Pollanroe. There is 0.164 km? natural catchment entering the Pollanroe upstream of the
mine site outfall (i.e., catchment to the east of the edge of the mine site, diverted around
the east of the mine to the Pollanroe Burn). There is a further 1.2 km? catchment between
the outfall and the mouth of the Pollanroe Burn. Post-development the total catchment
(undeveloped and mine site area) draining to the mouth of the Pollanroe Burn is larger than
the pre-development catchment as a small part of the catchment of the watercourse to the
west of the Pollanroe is diverted towards the Pollanroe, increasing the Pollanroe catchment
at its mouth by around 10%, i.e. from 2.05 km?2 to 2.26 km2. The model compares pre- and
post-development flows in the watercourse.

e Flows in the Owenreagh River are based on gauged flow data for the Owenreagh River,
collected as part of the surface water baseline assessment, and the LowFlows2 data for
the river, The flow duration curves for the gauged sites and LowFlows2 are compared in
Figure 11. The observed flow data fits well with the LowFlows2 results for the Owenreagh,
especially for FLO6 and FLO9. The average of FLO6 and FLO9 is plotted against the
LowFlows2 data in the final figure, with the flow duration curve from the observed and
LowFlows2 data summarised in Table 10.

Monthly average flows for the Pollanroe Burn and Owenreagh River are provided in Table 11
to illustrate the significant differences in flows between the two watercourses, illustrating the
significantly larger flows in the Owenreagh River compared to the Pollanroe Burn.

Compared to the 2017 water balance, this report focusses on calculating the impacts on flows
in the Pollanroe Burn and then takes the differences between the pre- and post-development
flows and calculates the impact on the Owenreagh River. Although results are provided for
average monthly flows, which is the same as the approach in the 2017 water balance, results
are also provided for the annual flow duration curve in each watercourse. The flow duration
curve provides a fuller representation of the distribution of flows during the year in both
watercourses and the use of the flow duration curve provides additional information on the
impact of the development on flows in the Pollanroe Burn and Owenreagh River that is provided
through the comparison of monthly average flows only, i.e., it provides an indication of the
impact over the full range of flow conditions through a typical year.

FEI2_App C4 Annex A Water Balance Oct 2020.docx 35



Flow Duration Curve for Owenreagh River at Pollanroe Burn

Kaya Consulting Ltd

Table 10:
Percent of Time Flow LowFlows2 Observed Site Average of Two
Exceeded (I/s/km?) Data (I/s/km?) Data Sets
(I/s/lkm?)
99% 2.9 3.7 3.3
95% 43 4.9 4.6
90% 5.3 5.9 5.6
75% 8.3 8.6 8.4
50% 15.9 14.4 15.2
25% 34.3 30.8 32.6
10% 64.6 72.8 68.7
5% 90.0 114.6 102.3
1% 155.4 175.4 165.4
Mean 27.6 28.3 28.0

Table 11: Monthly average flows for key watercourses
T Average Monthly Flow (l/s)
on Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2Pollanroe
Burn at 89.9 75.7 67.7 51.3 40.9 31.2 23.5 32.9 42.3 63.7 79.0 86.5
Mouth
bOwenreagh
upstream of | 2,576 | 2,131 | 1,798 | 1,169 812 610 558 791 1,079 | 1,880 | 2,125 | 2,434
Pollanroe
%"m‘éﬁfﬁh 4,300 | 3,557 | 3,002 | 1,952 | 1,356 | 1,018 | 932 | 1,320 | 1,801 | 3,139 | 3,547 | 4,064
a 2km? catchment
b 53.5km? catchment
¢ 85.5km? catchment
36
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4 Groundwater and Mine Water Inflows

The groundwater and mine water inflows were included in the ‘Hydrological Inputs’ section of
the 2017 water balance. However, it is more appropriate that these inflows are considered
separately to the other surface water inputs in Chapter 3. The groundwater model in support
of the development of the underground mine has been fully updated for the 2019 mine plan
and the results of this new modelling (SRK 2020a) are provided in this chapter. Overall, the
mine water flow rates are increased from the 2017 water balance, but the updated
groundwater modelling considers a wider range of sensitivity analyses than were undertaken
for the 2017 ES. These included modelling with climate change included in the groundwater
recharge calculations.

The groundwater model is described in detail in SRK (2020a). The groundwater model was
run for a base case scenario and then a series of sensitivity runs that considered variations in
key model parameters. The base case was run with and without the impacts of climate change,
simulated through adjusting the precipitation and evaporation inputs to take account of the
impact of climate change (as outlined in Section 3.7). The base case groundwater model
predictions for the groundwater inflow to the underground mine workings (with climate change)
are used as the base case scenario in the water balance model. These results are considered
conservative as they provide mine inflow rates that are generally higher than the 90t percentile
(P90) of all the sensitivity runs. The base case and sensitivity results (P10, P50 and P90) are
shown in Figure 12, with a full description of the runs provided in SRK (2020a).

The sensitivity of the water balance to the mine water inflows is tested (Chapter 7) based on
scenarios with base case +20% and -40%, shown in Figure 12. As the base case is already
considered a conservative, high flow scenario, the simulation with +20% flow considers a
scenario that has higher flows than predicted in the groundwater model sensitivity analysis.
The scenario with -40% flow encompasses the P10 sensitivity analysis results. The use of
this range of groundwater inflow rates to the mine will test the site water balance in terms of
both conservative high and low inflow rates constrained by the groundwater modelling
assessment.

The base case groundwater inflow rate (average annual flow rate) to the underground mine
workings with and without climate change are summarised in Table 12. Water pumped from
the underground workings can be used in the process plant with the unused water pumped to
the West Pond. The flow rate from underground to the process plant is 5.71 m3/hour.

Figure 12 also shows the monthly underground flow rates from the groundwater model, again
for the base case with and without climate change. The water balance model is simulated with
the monthly flow rates to provide a representation of seasonal variations in groundwater flows.

Natural groundwater will also enter under-drains for the DSF and water management ponds.
The flow rate of natural water to the under-drains is shown in Figure 13. This includes water
from under drains to the DSF and the site water management ponds (east, west and clean
water ponds). This water will mix with water seeping through the basal liner of the dry stack
facility (predicted to be around 1.06 to 1.19 m3/day, Section 3.5.1) and enter the Pollanroe
Burn.
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Groundwater modelling also predicts changes to flows to the Pollanroe Burn during operations
as a result of the lowering of the local groundwater table as the underground mine develops.
This will reduce groundwater-fed baseflows to the burn. In addition, modelling predicts there
will be a change in the water balance of peat in the headwaters of the Pollanroe Burn, where
more rain water is held in peatlands than in the Curraghinalt and Attagh Burn valleys.
Groundwater modelling identifies areas of peat in the valley bottoms where the lowering of the
groundwater table will result in a vertical flow through the base of the peat into groundwater.
This will not impact on the water content of the peat as this loss of water will be balanced by
inputs from rainfall, however, it will mean that some rainfall that would have converted to runoff
in the catchment will now be held within the peat, lowering flows in the burn. On average the
reduction in flows to the Pollanroe Burn due to these processes will be around 0.67 L/s.

The peat losses are predicted to occur in the uplands to the north of the main mine site, so
are applied to the flows entering the Clean Water Pond. Groundwater-fed baseflow losses are
distributed through the catchment, based on inflowing area. They are included in the
calculations of flows to the underdrain of the DSF (including groundwater flows to the water
management ponds and Clean Water Pond), therefore in the model they are applied to
catchments downstream of the mine site area, in proportion to the catchment area, relative to
the whole Pollanroe Burn catchment.

Table 12: Underground water inflow rates — base case with climate change
Underground flow — Annual Average
Year (m3/hour)
m3/hour changels

1 24.7 6.9

2 36.5 10.2
3 30.8 8.6

4 30.8 8.5
5 30.7 8.5
6 32.8 9.1

7 40.7 11.3
8 40.7 11.3
9 36.8 10.2
10 36.1 10.0
11 40.4 11.2
12 371 10.3
13 41.0 11.4
14 355 9.9
15 391 10.9
16 385 10.7
17 41.0 11.4
18 35.8 10.0
19 35.8 9.9
20 35.3 9.8
21 35.1 9.7
22 35.3 9.8
23 34.8 9.7
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5 Model Set-up

Key model inputs are summarised in Table 13.

The model is run for the Base Case scenario summarised in Table 13 and outlined in previous
sections. Sensitivity runs are discussed in Chapter 7.

The model has been developed within the GoldSim modelling software, which is an industry
standard for mine water management.

The model scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the
water balance model is run for 100 ‘realisations’ of the mine life (i.e., 20-year mine life). In each
realisation, the model selects annual runoff, precipitation and evaporation inputs from the 54
year record from the Lough Fea rainfall time series. In this way, the model cycles through all
possible combinations of rainfall years for each year of mine operation. In each realisation,
other parameters (e.g., maximum treatment rate and pond sizes) remain the same. At the end,
there are 100 sets of model results and these results are presented as probabilities (e.g.,
probability of water shortage in any month within the mine life).

The benefit of such a modelling approach is that results try to consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g., average rainfall in every year, or
dry weather in every year).

As with any model the accuracy of the results depends on the quality of the inputs. For a
stochastic model run the ability of the model to predict the range of possible outcomes depends
on the how accurately the inputs can represent the full range of natural variability.

For the base model, the model inputs are based on monthly data, although the model is run on
a shorter time step to allow more accurate interpolation of results within each monthly period
and to more accurately calculate operations within the mine water management plan (e.g.,
treatment rates) that can be varied on a sub-monthly time step. Results are presented as
monthly averages. This is typical for a water balance model as many of the model inputs are
based on a monthly time step (e.g., the evolution of the DSF is discretised on a yearly basis and
mine water inflows on a monthly basis). However, a model sensitivity run was undertaken using
daily hydrological inputs to test the model response to sub-monthly variations in hydrological
inputs. The storm water calculations (Appendix 1) are also based on daily (24-hour) storm
durations.
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Table 13:

Summary of key model inputs for Base Case

Model Parameter or Method

Description

Physical/Hydrological Parameters

Mine Life

20 years (From 1%t January 2022 to end 2041)

Pond Volumes

Clean Water Pond = 40,260 m?
Upper East Pond = 52,870 m®
Lower East Pond = 9,973 m®
West Pond = 38,855 m3

Within the model the Upper and Lower East Ponds are modelled as a single
unit for simplicity and to avoid uncertainties associated with modelling flows
from the larger to the smaller pond. During operations, flows from the two
ponds will be controlled to maintain flood storage freeboard in the two
ponds.

Runoff Rates

Consistent with rates and methods described in Chapter 3.

Catchment Areas

Based on Tables 1t0 5

Mine Water Inflows from
Underground Mine

Consistent with rates and methods described in Chapter 4.

Freeboards in East and West Ponds

Ponds will be operated to maintain pond volumes to around 25% of the full
volume. Water levels will rise above this level during extended periods of
rainfall, but this will provide a buffer between the normal operating level and
the maximum level for flood management. The pond levels will remain
below the level that provides sufficient flood storage to allow retention of a
24-hour, 1 in 1,000-year rainfall event without spilling to the environment.
Storage calculations are provided in Appendix 1.

Water Management

Mine Water Demand

15.9 m®/hour of additional water required for paste plant and process.
Derived from underground mine water, Clean Water Pond or treated mine
water. Of this

o  7.16 m3/hour needs to be fresh water

o 5.71 m%hour can be pumped directly from the
underground workings and be used untreated

o 3.03 m¥hour enters the process with the ore itself, i.e., it
is also from underground workings and is untreated

Maximum Treatment Rate

300 m3/hour

The model calculates the treatment rate required to keep the water levels in
the East and West Ponds at the normal operating level.

Discharge of Treated Water

Treated water from the WTP is either pumped to the Clean Water Pond
(when the pond is not full) or discharged to the Pollanroe Burn.

Compensation Flow

A compensation flow is discharged from the Clean Water Pond to maintain
discharges from the site at a minimum of 12.7 m%hour, equivalent to the
95%ile flow for the mine site area. This is to maintain flows in the
watercourse downstream of the mine. If discharges from the treatment
plant to the Pollanroe Burn exceed 12.7 m®hour there is no compensation
flow discharge.

Seepage from Impoundments

Included in downstream flow calculations, but not included in site water
balance as volumes are small compared to the overall balance.
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6 Model Results — Base Case

The model was run for the Base Case scenario, outlined in Table 13.
The following key model results are considered:

e  Water Shortage. Make-up water is required for the Process Plant and can be obtained
from treated water or fresh water stored in the Clean Water Pond. The model predicts if
there is a risk of water shortage at the site.

e  Uncontrolled Overspill from East or West Ponds. Uncontrolled spills of untreated water
from the East or West Ponds will need to be avoided during operations.

e  Calculation of water treatment rates required to provide water for process and to keep water
levels in East and West Ponds below the required level to provide storm water storage.

e Predicted discharge rates from the mine site to be used in water quantity and water quality
sections of the EIA.

6.1 Base Case - Annual Averages

A schematic of the site water balance and annual mean and 95%ile water volumes is provided
in Figure 13 to Figure 15 for years 6, 12 and 20 of the mine life, selected to provide an illustration
of how water management will change over time with an increasing DSF and changes to the
dewatering rate from underground workings. A summary of key water transfers is provided in
Table 14 to Table 17 for each year of operations. Results are given as the mean annual and
95%ile values produced from each of the modelled climatic scenarios.

Predicted annual average treatment rates (mean and 95%ile) are summarised in Table 15 and
Table 17.

The maximum annual average treatment rate is predicted to be 91.8 m3/hour, with the maximum
95%ile at 105.1 mdhour, both around the middle of the mine life, due to peak periods of
predicted inflows from the underground mine.

Note results are presented for the mean flow rates in this report, compared to the 50%ile flows
in the 2017 EIA. This change was made following discussions with regulators and a review of
the results presented in the 2017 water balance. Mean values are considered easier to interpret
than the 50%ile values and mean values are the required inputs into water quality calculations
for the assessment of the impact of discharges from the WTP on the water quality of the
Owenreagh River.
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6.2 Base Case - Monthly Results

Results for key model outputs are provided in Figure 16 to Figure 22. The graphs show monthly
averaged outputs from the model based on the 100 climatic scenarios undertaken. The black
line on the graphs shows the median result from all the scenarios, with the coloured bands
showing the upper and lower extents of the model predictions. These higher and lower values
have a lower probability of occurrence, with the probability shown by the colour.

The key results from the Base Case scenario are;

e  The model predicts no shortages of water for any model scenario. There is sufficient fresh
water within the treated water volume and Clean Water Pond to provide make-up water to
the mine site, Figure 11.

e  The model predicts that the ponds can be operated with water levels maintained below the
level required to provide storage for a 1 in 1,000 year, 24-hour storm with no overtopping.
Modelling shows that significantly more storage can be provided in the ponds than is
required, more than enough to account for climate change impacts on flood storage or
inflow volumes. The available water storage buffers in the ponds are shown in Figure 18
to Figure 21, relative to the required flood storage volume.

e  The maximum treatment rate of 300 m3/hr is not reached as an average for any one month
within the model, with rates reaching an average of 220 m3/hour during the wettest months,
see Figure 16.
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Figure 17: Monthly average treatment rate for Base Case run
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Figure 18: Monthly average volume in East Ponds compared to buffer required for

Storm Water Management. A value of zero shows pond is at level that
provides 1 in 1000-year storm water storage. Values below zero show
more storage is provided than is required.
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Figure 19: Monthly average volume in West Pond compared to full and storm water buffer
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Figure 20: Monthly average volume in West Pond compared to buffer required for Storm

Water Management. A value of zero shows pond is at level that provides 1 in
1000-year storm water storage. Values below zero show more storage is provided
than is required.
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Figure 21: Monthly average volume in West Pond compared to full and storm water buffer
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Figure 22: Monthly average East Ponds overflow (top) and West Pond overflow (bottom).
Both are zero for all simulations
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Figure 23: Monthly average Water Shortage at mine (bottom). Values are zero for all
simulations
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7 Sensitivity Runs

A series of sensitivity runs were undertaken to assess the impact of key model inputs on
predictions and the robustness of the water balance.

A model sensitivity analysis provides an illustration of the effect of changing key model
parameters on key model outputs (in this case; treatment rates, risk of water shortages or pond
overtopping). By re-running the model for a range of scenarios and changing one input
parameter for each model run, the effect of each input on the model results can be isolated in
order to illustrate how the model varies/performs due to variations in that parameter. If model
parameters are varied within the range of possible input values, then a sensitivity analysis can
be used to identify which of the parameters provides the greatest uncertainty to the prediction
(i.e., which produces the largest change in the results). These parameters can then be
reviewed by the modeller to see if the design is robust to changes in these inputs. It is possible
to vary more than one parameter at a time, but this can hide the relative impact of each
parameter. However, conservative runs (see Section 7-5) are included that vary more than one
parameter, following a similar approach to that in the 2017 report

More sensitivity runs are considered in this report compared to the 2017 water balance. As a
result, the sensitivity runs section of the report is restructured to group the sensitivity runs based
on the type of changes made to the base model simulation. The following groups of runs were
considered:

1. Sensitivity to changes in key model hydrological or other flow inputs, e.g., runoff rates,
mine water inflows, climate change effects. This includes a simulation based on daily
hydrological inputs

2. Sensitivity to changes in process water demands

3. Sensitivity to changes in mine infrastructure, e.g., size of ponds, maximum treatment rate
4. Sensitivity to water management options
5

Conservative sensitivity runs considering combinations of key model parameters
The impact of the changes is considered in terms of:

e Predicted increase in average treatment rates
e  Whether the calculations predict a risk of water shortage at the site

o  Whether the calculations predict a risk of overtopping of the West or East Ponds
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7.1 Sensitivity to Changes in Key Model Hydrological or
Other Flow Inputs

The following runs were considered:

e Run S1-1 - Sensitivity to uncertainty in runoff conditions by increasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run being equivalent to an approx. 1 in 10 wet year in the
base case.

e Run S1-2 - Sensitivity to uncertainty in runoff conditions by decreasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run being equivalent to an approx. 1 in 10 dry year in the
base case.

e Run S1-3 - Sensitivities to underground mine water inflow, with rates increased by 20%.
e  Run S1-4 - Sensitivities to underground mine water inflow, with rates decreased by 40%.

e Run S1-5 — Sensitivity to climate change assumption though use of more conservative
RP8.5 climate predictions.

e  Run S1-6 — Sensitivity to hydrological input time step, with model run with daily hydrological
inputs.

e  Run S$1-7 — Sensitivity to hydrological input time step, with model run with daily hydrological
inputs and 20% increase in runoff rates.

Sensitivities to changes in the groundwater and DSF seepage flows in the DSF under drain are
considered in the Surface Water Impact Assessment (SWIA). The DSF seepage flows (average
and high estimates) are very small compared to the overall water balance and groundwater
flows in the under drain do not have implications for the site water balance. Any implications of
these flows on downstream water quality are considered in the SWIA.

The results are presented in Table 18. Increasing runoff by 20% increases the average
treatment rates as would be expected, but pond water levels are shown to be able to be kept
below the flood storage requirements, illustrating the base model provides conservative
assumptions with respect to providing flood storage on site, to reduce the risks of any
uncontrolled spills.

Reducing runoff results in lower treatment rates but does not result in a water shortage on site.
There is an excess of water on site either as a result of runoff, underground mine water and
pond storage.

Changing the underground water inflows produces expected changes in treatment rates.
Underground water flows are effectively an underlying baseflow to the water management
ponds, so any increase or decrease in flows would have a direct influence on the average
treatment rates.
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Modelling with RP8.5 climate change inputs results in limited change to the 95%ile annual
average treatment rates, but does impact average rates in winter months (increase in treatment
with increased rainfall) and summer months (decrease in treatment with lower rainfall and higher
PE). There is a higher risk of lower pond volumes in the summer months, but the model does
not predict any shortages.

The base case model (monthly inflows) was then run with daily hydrological inputs, based on
the hydrological modelling approaches discussed in Sections 3.3 and 3.5. The base case model
was run on a monthly time step to be consistent with uncertainties in other model inputs
(underground water, DSF evolution etc) and as the purpose of the modelling is to assess an
overall water balance for the mine and not to model daily operations. However, a sensitivity run
with daily inflows was undertaken to test whether the model was sufficiently robust when dealing
with more event-based inputs (e.g., to consider months where most of rainfall is confined to first
week of month and not distributed through the month). Key results are provided in Table 18,
which show that the results from the daily model are very similar to those in the Base Case
model, as no water shortages are predicted, flood storage requirements are maintained and
average treatment rates are similar. More detailed results are provided in Figure 24 and Figure
26.

Figure 24 presents the variation in daily treatment rates. The results show that the average rate
is similar to the scenarios with monthly inflows; however, the daily model shows periods when
the maximum treatment rate would be required in selected winter months and where treatment
could fall to zero under some dry weather conditions. Figure 25 and Figure 26 show the impact
that this has on storage volumes and the flood storage buffer in the East and West Ponds. The
modelling shows there are periods when the storage is less than predicted in the monthly model,
but the storage never falls below the volume required to be maintained for flood storage.

Overall, the results of the daily model confirm those from the monthly model, indicating that the
modelling and water management proposals are robust under both inputs.

Table 18: Sensitivity Results for Section 7.1
Run Sensitivity R Shortage "’Encro:lchr:ent Maximum annual average (95%ile) treatment
N Tler ensitivity Run of Water on Floo Years1to 6 | Years7to12 | Years 13 to 20
Storage (m%hour) (m%hour) (m*/hour)
Base Base No No 96.6 104.9 105.1
S1-1 Runoff +20% No No 97.3 106.4 106.7
S1-2 Runoff -20% No No 95.0 103.4 103.6
S1-3 Underground inflow +20% No No 103.1 113.0 113.3
S1-4 Underground inflow -40% No No 83.4 88.8 88.7
S1-5 Climate Change at RP8.5 No No 96.5 104.9 105.1
s16 | paly hydrological No No 93.8 105.3 104.4
imestep
Daily hydrological
S1-7 timestep + Runoff +20% No No 107.3 115.3 1131

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

FEI2_App C4 Annex A Water Balance Oct 2020.docx

59




Kaya Consulting Ltd

(mashr)

VWater_inTreatment

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042

Statistics for Water_inTreatment
I 1%..5% / 95%..99% I 5% 10% / 90%..95% B 10%..25% / 75%..90%
I o5 35%/65%.75% M 35%..45% / 55%..65% B 15%.55%
— — —  Mean — 50%

Figure 24: Daily treatment rates from Sensitivity Run S1-6
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Figure 25:
Sensitivity Run S$1-6

Storm Water Buffer in East Pond (upper figure) and West Pond (lower figure) from

FEI2_App C4 Annex A Water Balance Oct 2020.docx

61



Kaya Consulting Ltd

0 0
w
E
©
=
3
EInl
£ -10000
=
o
|
o
m
[N
£
o
Q, 20000
=]
>I
=
-
(=]
o
L1
-30000 -30000
2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042
Time
Statistics for EPond_Vol_Compare_Storm_Buffer
I 19%..5% / 95%..99% I 5°%..10% / 90%..95% B 10%..25% / 75%..90%
I 250 35% / 65%..75% B :50 45% /55% 65% B 15% 55%
— — — Mean 50%
0 0
o 2000 -2000
E -4000 -4000
]
@ 6000 -6000
=
S -B000 -8000
wl
@ -10000 -10000
m
£ -12000 -12000
o
©| -14000 14000
o
~| -16000 16000
2
& -18000 -18000
-20000 -20000
2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042
Time
Statistics for Pond_Vol_Compare_Storm_Buffer
I 1%..5% /95%..99% I 5% 10% / 90%..95% I 10%.25% / 75%..00%
I 25% 35%/65%. 75% Hl 35% 45% / 55%..65% N 15% 55%
— — — Mean 50%

Figure 26: Storm Water Buffer in East Pond (upper figure) and West Pond (lower figure) from
Sensitivity Run $1-7
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Sensitivity to changes in process water demands

The following run was considered;

e Run S2-1 - Sensitivity to make-up water requirements, with fresh water requirement
increased by 50%

The model results are provided in Table 19. Increased fresh water demands has no impact on
treatment rates. The overall fresh water demand is low compared to the water volumes on site
and the treatment rate.

7.3

Table 19: Sensitivity Results for Section 7.2
2Encroachment Maximum annual average (95%ile) treatment
Run Sensitivity R Shortage Flood
Number ensitivity Run of Water on Floo Years 1to6 | Years 7 to 12 Years 13 to 20
Storage (m*/hour) (m3/hour) (m*/hour)
Base Base No No 96.6 104.9 105.1
Fresh Water
S2-1 Requirement No No 96.6 104.9 105.1
increased by 100%

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

Sensitivity to changes in mine infrastructure

The following runs were considered:

e  Run S3-1 - Sensitivity to uncertainties in maximum treatment rate by decreasing by 50%,
i.e., half the base case maximum treatment.

e Run S3-2 - Sensitivities to uncertainties in maximum treatment rate by increasing by 50%.

e Run S3-3 - Sensitivities to treatment plant loss to evaporator, with losses increased from
<0.5% to 2.5%

e Run S3-4 - Sensitivity to requirement for additional storm water storage in the onsite ponds,
with the storage requirement increased by 50%, considered a significantly large increase
in flood storage.

Model results are presented in Table 20. Decreasing the maximum treatment rate to 150 m3/hr
results in a risk of spillage from the water management ponds. This indicates the importance of
the treatment rate to the water management plan.

Increasing the treatment rates increases the redundancy in the water treatment plant but does
not impact on the modelled annual average rates.

Increasing the loss to the evaporator with the solid residue in the RO Water Treatment Plant
has no significant impact on the water management, although there would be a slightly lower
discharge from the site to the Pollanroe Burn.
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Providing additional storm water storage has no measurable impact as the Base Case already
shows that the ponds can be operated with significantly more flood storage than is required.
The additional storage provided is greater than the potential increase in flood volumes due to
climate change (6.7%) by the end of the mine life. This sensitivity run also considers a +50%
storage volume, well in excess of the additional storage due to climate change.

Table 20: Sensitivity Results for Section 7.3
. Maximum annual average (95%ile)
I Sensitivity Run SELEE Eng:‘o:g:)r:ent reatment
Number of Water S Years1to | Years 7to 12 | Years 13 to 20
9 6 (m®hour) (m3/hour) (m3/hour)

Base Base No No 96.6 104.9 105.1
Max. Treatment Rate

S3-1 decreased by 50% No Yes 94.4 104.9 103.3
Max. Treatment Rate

S3-2 increased by 50% No No 96.6 104.9 105.1

S3-3 Increased Loss to Evaporator No No 96.6 104.9 105.1

34 | Additional storm water No No 96.6 104.9 105.1
storage

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

7.4 Sensitivity to water management options

The following runs were considered;

° Run S4-1 - Diversion from West Pond

° Run S4-2 - Natural runoff from DSF released

The Base Case model assumes that runoff from the natural catchment to the west of the site
(West Diversion) and that runoff from areas of the DSF that are undeveloped are both routed to
the West Pond. The purpose of this was to:

(i) capture and treat all water potentially contracting the mine area; and

(ii) take a conservative approach to make sure that the water treatment rate and water
management ponds are sized to accommodate the full mine area.

However, it would be possible to consider water management options whereby water from these
undeveloped areas are discharged to the Pollanroe Burn directly with no treatment, assuming
regulators are content that this water would be clean and not in contact with mining activities.

Two sensitivity runs were undertaken to see the impact of diverting these catchments to the
Pollanroe Burn. It is noted that runoff from reclaimed areas of the DSF are still routed to the
water management ponds and treated before discharge in these scenarios.

Results of the sensitivity analysis are summarised in Table 21. The show the reduction in
treatment rates predicted if these water management options were implemented. The options
would also change the resultant flows in the Pollanroe Burn. The assessment shows that the
proposed water treatment capacity and pond volumes are conservative and allow for capture
and treatment of all water within the mine site area.
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Table 21: Sensitivity Results for Section 7.4
Maximum annual average (95%ile)
Run Shortage aEncroachment treatment
Number Sensitivity Run of Water 2 et VLS L Years 7 to 12 |Years 13 to 20
Storage 6 3 3
(mfhour) (m°/hour) (m3/hour)

Base Base No No 96.6 104.9 105.1
Divert Natural Runoff in

S4-1 Western Diversion No No 88.9 97.2 97.8
Channel to Pollanroe
Divert Natural Runoff and

S4-2 Pre-development DSF No No 74.0 90.4 92.6
discharged to Pollanroe

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

Conclusions and Discussion of Conservative
Sensitivity Runs

The sensitivity model runs presented above highlighted two key model inputs that had the
largest impacts on the water balance model:

(i) the rainfall and runoff totals; and

(ii) the flow rate from underground dewatering to the West Pond.

The treatment rate is also a key model parameter, but it is assumed that this would be increased
to meet the water management requirements at the mine.

The volume of freeboard maintained in the East and West Ponds to manage storm water storage
is also an important variable, although the sensitivity analysis indicated that an increase to the
storage volumes could be achieved without an increase to the maximum treatment rate.

Two conservative model runs were also considered (S5-1 and S5-2) that combined changes to
multiple model parameters.

Simulation S5-1 considered a conservative, wet condition with higher rainfall rates and higher
mine dewatering inflows. The results showed the increased inflows could be managed with the
current proposed treatment rate.

Simulation S5-2 considered conservative, dry conditions with higher storm water storage (i.e.,
less water held in the ponds), reduced rainfall and runoff, and increased fresh water requirement
for the plant. This run indicated there was no predicted shortage of water during the mine life,
suggesting that the balance is robust in terms of available water for the process.
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Table 22: Sensitivity Results for Section 7.5
a Maximum annual average (95%ile) treatment
Run Sensitivity R Shortage Encro:lc hn‘;ent
Number ensitivity Run of Water @l LAere Years 1 to 6 Years 7to 12 | Years 13 to 20
Storage (m3hour) (m3hour) (m3hour)
Base Base No No 96.6 104.9 105.1
Conservative Wet Weather Run,
with increased runoff rates
S5-1 (+20% on all surface water No No 104.7 114.5 114.9
inflows) and mine water inflows
(+20%)
Conservative Dry Weather Run
with increased flood storage
i 0,
S5-2 requirement (+50%), reduced No No 95.0 103.4 103.6

surface water runoff (-20%) and
increased freshwater demand
(+100%)

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small changes in
treatment rate may result from changes under specific climate conditions
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8 Predictions of Impact on Flows in the
Pollanroe Burn and Owenreagh River

This chapter looks at the potential impact of the development on flows in the Pollanroe Burn and
Owenreagh River for the Base Case scenario.

The water balance model provides predictions of monthly flow conditions in the Pollanroe Burn
and Owenreagh Rivers, based on the modelling approaches provided in Section 3.1. The
stream flow predictions will be used to predict downstream impacts of the mine site on flows
and water quality in the Pollanroe Burn and Owenreagh River.

A summary of flow predictions for the pre-development and post-development scenarios for the
Pollanroe Burn (at its mouth) are presented in Table 23 and Figure 27. The modelled approach
to calculating flows in the Pollanroe Burn was outlined in Section 3.3. Post-development flows
in the Pollanroe Burn will be higher than at present under average and low flow conditions. The
impacts on average annual and monthly flows (Table 23) are similar to those presented in the
2017 water balance. The impact on annual flows was 26% in Year 6 in the 2017 study and it is
now 22.6%. On a monthly basis the impact is predicted to be slightly less during wet months
than in 2017 and more during summer months compared to 2017 (higher flows are predicted in
summer months than before). These changes are primarily due the review of the baseline
hydrology for the Pollanroe Burn that has changed the baseline flow rates in the watercourse
from those used in 2017. Flows will be lower under flood flow conditions, due to flood waters
during heavy rainfall being stored within the water management ponds on site, before being
released at a rate controlled by the capacity of the WTP. These impacts are discussed in more
detail in the surface water impact assessment. Generally, increases in low and average flow
conditions would be considered a positive change as it reduces the potential for the stream
drying. Decreasing peak flows is also normally considered as positive, reducing the risk of
flooding downstream and reducing the risk of erosion within the channel.

The Owenreagh River is significantly larger than the Pollanroe Burn. The impact on the
Owenreagh River flows are outlined in Table 24. The predicted change is flows in the
Owenreagh just downstream of the Pollanroe Burn is a maximum of 2.4% in July (Year 12),
falling to less than 1% in winter months. By the mouth of the Owenreagh River the predicted
change in flows is 1.5% in July (Year 12), falling to around 0.5% in winter months. As for the
Pollanroe Burn the predicted changes are consistent with those in the 2017 water balance.

As noted, these results are consistent with and similar to the results presented in the 2017 water
balance report. The overall impacts on the Pollanroe Burn and Owenreagh River remain the
same, i.e., increases in average and low flow conditions in the Pollanroe, with decreases in flood
flows. Minor changes to flows are predicted in the Owenreagh River due to the difference in
scale of the catchment of the mine site (around 0.5 km?) and the catchment of the Owenreagh
River upstream of the Pollanroe (53.5 km?2) and Owenreagh River at its mouth (85.5 km?2).
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Figure 27: Model Output showing predicted monthly flow difference between baseline and

operational flows at the mouth of the Pollanroe Burn
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9 Risks and Uncertainties

Risks and uncertainties associated with key model inputs and model results are discussed
below.

9.1 Rainfall and Approach to Modelling Climate Variability

The rainfall inputs to the model are based on observed rainfall at the closest appropriate UK
Met Office rain gauge to the site. Modelling is based on a stochastic approach that utilises the
natural variability in the observed rainfall record. As the rainfall record is 54 years long and the
mine life modelled is only 20 years, the data is considered appropriate to provide a robust
assessment of the effect of climatic variability on the water balance. Small changes were made
to the rainfall record and method for selecting annual rainfall time series in the stochastic model,
both of which are considered improvements over the 2017 report.

The model also explicitly considered the impacts of climate change on rainfall and
evapotranspiration, based on the UKCP18 climate change predictions. Climate change was not
explicitly modelled in the 2017 water balance.

The model was run with the East and West Pond water levels drawn down to allow capacity for
the storage of flood waters (1 in 1,000 years, 24-hour storm). With an increased water treatment
rate compared to the 2017 report, the model predicted that the pond water levels could be
operated with more than sufficient flood storage for the design storm. Although the base model
was run using a monthly time step, as in 2017, a sensitivity run was undertaken using a daily
input for surface water flows. This run also predicted sufficient flood storage, providing some
confidence that the approach taken in robust.

Sensitivity runs were undertaken changing runoff rates by 20% from their base case values (this
increased/decreased both wet and dry years by 20%). With the use of 54 years of data and an
additional model test changing runoff by a further 20% the modelling is considered to provide a
robust test of the water balance at the mine. Irrespective, and consistent with any water balance
study, there remain uncertainties associated with the variability in the local climate.

9.2 Storm Water Storage Assumptions

The modelling has assumed that the mine water ponds will be operated at a level that will retain
at least a freeboard equivalent to a calculated 1 in 1000 year 24-hour rainstorm. As noted
above, with an increased water treatment rate compared to the 2017 report, the model predicted
that the pond water levels could be operated with more than sufficient flood storage for the
design storm. The flood storage requirements are around 43% of the total pond capacities.

In the case of water approaching the spill level of the pond, contingency measures include
termination of mine dewatering and pumping excess water to the underground workings, to be
stored until the end of the flood event. Appropriate pumps should be sized and installed on site.
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The ponds will also contain overspill weirs or culverts to route any excess water to the Pollanroe
Burn without flooding of the site or failure of the ponds. The impact of an uncontrolled spill is
considered in the surface water impact assessment. It is noted that water quality modelling in
the ES predicted that dilution during the 1 in 1000 year event would mean that if multiple very
extreme events were to occur one after another, then a release of water from the ponds would
not result in significant downstream effects in terms of water quality.

After a flood event the water management ponds will need to be drained down to the operating
level. It is noted with respect to drain down that the design flood eventis a 1 in 1000 year 24-
hour event, therefore, it will need to be drained down over multiple days after the event, i.e., if
the full volume were discharged in less than 24 hours this would release downstream water at
a higher rate than in the original event.

Water Treatment Capacity

The water treatment capacity at the mine was guided by the water balance results, so that the
capacity allowed compliance with the storm water storage requirements at the mine site and
was able to deal with the mine water demand (providing water for process) and all inflows to the
water management ponds.

The treatment rate has been increased from 200 m3/hour to 300 m3/hour compared to the 2017
water balance, to provide additional capacity to deal with flood events and to provide
contingencies during normal operations. This increased treatment rate allows the water
management ponds to be operated at a lower level than with the lower treatment rate.

This modelling assumed the treatment plant was working during the flood event. However, the
treated volume during the event (300 m3hour for 24 hours = 7,200 m3) can be accommodated
within the ponds with the water management modelled in the Base Case.

Clean Water Pond Design and Risk of Water Shortages

The modelling presented in this report indicates a low risk of water shortages impacting the mine
operation. However, this depends on a number of assumptions, but especially those related to
the runoff able to reach the Clean Water Pond, meteorological conditions modelled, mine
dewatering volumes and mine water demand requirements. There is sufficient water within the
mine dewatering volumes to provide sufficient water for the process (after treatment). A risk of
water shortage remains if climatic conditions and mine operations are not consistent with the
modelled assumptions and are outside of the model sensitivity runs.

The contingency for process plant water is to make use of piped fresh water in the process.
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9.5 Compensation Flow

The compensation flow released from the Clean Water Pond has been set at the 95%ile low
flow in the Pollanroe Burn. This is a standard approach, but there may be site specific
requirements which may be demanded by regulators during the permitting process, e.g., to try
and maintain higher flows in the burn. Given the model predicts that average and low flow rates
in the Pollanroe Burn are above baseline conditions, there is confidence that any requirement
for increased flows could be met at the mine site. As outlined in Figure 27 the model predicts
95%ile flows in the Pollanroe Burn will increase by almost 100% during operations.

9.6 Engineering Designs (Water Management and Dry
Stack)

Designs of engineered structures on site (e.g., ponds, channel, buildings, road and DSF) have
been undertaken by others. We have been reliant on information provided by others on the
sizing and operations of these structures. Changes to the designs have been incorporated into
this water balance update.
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10 Summary and Conclusions

This report describes a water balance for the Curraghinalt Gold Mine in Northern Ireland. The
water balance updates and replaces a water balance report submitted with the 2017 ES. There
have been a number of changes to the mine site that impact the water balance, and these are
summarised in Section 1.1. The key changes are the removal of ore processing at the site that
has reduced the mine fresh water demand and an increase in the capacity of the site WTP. In
addition, improvements have been made to a number of inputs to the water balance calculations
due to the collection of additional data since the 2017 report (e.g., stream flow and rainfall data)
and due to updates to calculation of model inputs, such as improved infiltration and seepage
modelling of the DSF and improved surface water runoff calculations. The balance is based on
current best estimates of surface water runoff at the mine site, the current process water balance
and mine infrastructure plans.

The calculations are based on a monthly input dataset, so are suitable for general water
management at the site. However, storm water requirements are based on a 24-hour duration
storm and a sensitivity run has been undertaken with daily hydrological inputs to test how robust
the model is to the monthly time step. The model is used to:

e  Provide inputs to geochemical calculations
e Assess and review maximum water treatment rates
e Assess whether there is sufficient water to provide make-up for the process

e  Provide flow estimates for discharges from the mine to be used in the EIA

The model was developed within the GoldSim modelling software and run using time varying
and stochastic inputs. Results are presented as probability distributions and provide an
indication of the likelihood of occurrence of different model results (e.g., treatment rates) based
on a series of model iterations that consider climatic variability based on observed rainfall data
from the closest UK Met Office rain gauge.

Overall, the conclusions made in the 2017 water balance report remain. Predictions based on
model Base Case (best estimate) inputs indicate that there is a low risk of water shortage at the
mine site and a low risk of spillage of untreated mine water. A storm water storage volume has
been calculated for the East and West Ponds and the model predicts that the pond water levels
can be operated with more than sufficient flood storage volume available above the operational
water of the ponds as free storage.

Simple annual water balances are presented in Figure 15 and Figure 16. Predictions of key
outputs are provided on a monthly time step.

Sensitivity model runs in Chapter 7 provide an indication of the impact of model uncertainties
on water balance predictions. The assessment shows that the water management plan,
proposed water treatment capacity and pond volumes are robust to changes in model inputs.
There may be options to reduce flow rates to the water management ponds in the future, but
the approach taken is conservative and considers the management of runoff from the full site
area.
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Appendix 1: Storm Runoff Calculations

Runoff from the mine infrastructure area and DSF will be routed to the East and West Ponds.
Runoff will be attenuated within these ponds, then pumped through the Water Treatment Plant
before discharging to the Clean Water Pond or Pollanroe Burn. When receiving mine waters, all
ponds have been designed to;

e  Provide storage of untreated water as a buffer for storm water runoff; and

e  Provide storage of untreated water that can be treated and then used in the mine site as
clean water.

The key objective is for there to be no discharges of untreated contact water from the mine site.

The ponds have been designed to attenuate runoff from a 1 in 1000-year storm event. A
sensitivity run is presented in the main report that checks the storage against a 1 in 1000 year
+ 50% event. This is substantially greater than the normal 20% uplift that is considered in
Northern Ireland for flood events under climate change. Design storm volumes have been
calculated using the Wallingford Procedure, based on catchment areas and runoff coefficients
outlined in Table A1 1.

Rainfall data is based on FEH 2013 data from the FEH Web Service, with values given in Table
A1 2.

The outflow from the ponds is limited to 300 m%/hour (83.3 I/s), which is the maximum treatment
rate within the Water Treatment Plant. The 2-year greenfield runoff rate for the mine site area
is calculated as 3.7 I/s/ha, based on IH124 (with SAAR = 1398 mm, SOIL = 0.30).

A total of 0.557 km2 (55.7 ha) is being routed to the East and West Ponds, giving a 2-year
greenfield runoff rate of 206 I/s for the site area. As treatment rates are limited to 83.3 I/s from
this part of the site, the post-development discharge from the site area will be less than 2-year
greenfield rates.

Table A1 1: Storm Water Runoff Calculations

Catchment West Pond agast Ponds Runoff Co-efficient
Catchments (m?) | Catchments (m?)
DSF Area (see Table 1) 125,700 145,980 0.75
Natural Catchments (non-hardstanding) 61,145 142,745 b0.56
Mine infrastructure (hardstanding) 38,542 0.9
Pond Areas 18,400 24,300 1
TOTAL 205,245 351,568 -
TOTAL 556,813 -

a Combined Upper and Lower East Pond Catchments
b Based on SPRHOST of 56% for catchment

Storage volumes for the East Ponds are provided in Table A1 3, with values for the West Pond
in Table A1 4.
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Calculations indicate a peak storage volume for a 1 in 1,000 year 24-hour storm to be;
e  FEast Ponds 27,550 m3
e  West Pond 15,970 m3

The volumes for a 100 year, 24-hour event are 16,770 m3and 9,590 m? for the East and West
Ponds respectively. Therefore the 1,000-year storm storage volumes are significantly more
than 20% greater than required for the 100 year + 20% storm storage.

The ponds will need to be operated with at least the storage volumes highlighted above (1,000-
year event) available above the operating water level.

Further contingency measures for extreme events are discussed in Section 3.3 of the main

report.
Table A1 2: Rainfall Totals (mm)
Return Period (years)
Storm Duration
(min)
2 5 10 20 30 50 100 1000
5 29 4.6 6.4 7.9 8.8 10.1 11.9 -
10 4.3 71 9.9 12.0 13.6 15.5 18.5 -
15 54 8.8 11.9 14.9 16.7 19.2 23.1 -
30 7.7 12.2 16.2 20.4 22.9 26.4 31.9 -
60 (1 hour) 10.3 16.7 21.7 26.8 30.0 34.5 41.4 72.6
120 (2 hours) 14.3 214 26.7 32.4 36.0 40.9 48.7 85.3
240 (4 hours) 19.1 26.9 32.7 38.8 42.8 48.2 56.6 95.6
360 (6 hours) 224 30.6 36.6 43.0 47.2 52.9 61.8 101.8
720 (12 hours) 29.1 38.1 447 51.7 56.1 62.4 721 113.7
1440 (24 hours) 37.6 47.7 55.0 62.7 67.7 74.5 84.9 128.3

Table A1 3: Flood storage volumes (m?3) for East Ponds

Return Period (years)

Storm Duration (min)
2 5 10 20 30 50 100 1000

60 (1 hour) 1,393 2,338 3,068 3,817 4,292 4,953 5,962 10,542

120 (2 hours) 1,861 2,910 3,683 4,520 5,049 5,773 6,915 12,292
240 (4 hours) 2,326 3,474 4,324 5,217 5,802 6,603 7,835 13,565
360 (6 hours) 2,571 3,782 4,657 5,600 6,207 7,056 8,359 14,236
720 (12 hours) 2,835 4,159 5,127 6,156 6,806 7,728 9,153 15,264
1440 (24 hours) 2,644 4123 5,200 6,336 7,063 8,064 9,593 15,969

Table A14:  Flood storage volumes (m?) for West Pond

Return Period (years)

Storm Duration (min)

2 5 10 20 30 50 100 1000

60 (1 hour) 2,379 3,976 5,210 6,477 7,280 8,398 10,104 17,847

120 (2 hours) 3,192 4,966 6,273 7,688 8,583 9,807 11,738 20,829
240 (4 hours) 4,025 5,965 7,403 8,913 9,902 11,256 13,340 23,028
360 (6 hours) 4,484 6,531 8,012 9,607 10,633 12,068 14,272 24,208
720 (12 hours) 5,069 7,307 8,944 10,683 11,783 13,341 15,750 26,084
1440 (24 hours) 5,020 7,522 9,343 11,263 12,492 14,184 16,770 27,551
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Natural surface water runoff to the Clean Water Pond will not be managed. The ponds will
provide a degree of attenuation, but the catchment upstream of these ponds will not be
developed and no change in greenfield runoff rates is proposed. Excess water from the Clean
Water Pond will be allowed to spill from the pond and will be routed to the Pollanroe Burn.

No attenuation is proposed for surface water runoff diverted around the edges of the mine site
through the East Diversion Berm. The catchments flowing to these diversion structures will be
undeveloped.
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Appendix 2: Process Plant Water
Management Memo

canenco
Memo

" G
From:
)
Date: May 28, 2020

Re: Process Plant Water Management Strategy

summary
This memo will provide a brief description of the water requirements and sources for the Curraghinalt Mine
Process Plant. The key changes from the original process are;

* Removal of on site processing using cyanide. A concentrate will now be prepared and this will be
trucked from site for final processing elsewhere.

Process Water Management Strategy
Within the process plant water is required for the following purposes;

* Reagent Mixing (clean water — fresh water sourced from the clean water pond or water treatment
plant (\WTF)
*  Gland Water (clean water — fresh water sourced from clean water pond or WTP)
*  Process Water (recycled or mine water) for
o Grinding
o Flotation
o Concentrate Thickening and Filtration
#  Tailings Thickening and Filtration
+  Tailings Paste Production

Based on the proposed production rate, a freshwater input of approximately 7.2 m? /hour is required for
mixing of reagents and gland water for pump seals. This will be supplied from the Clean Water Pond or
treated water from the site WTP.

An input of ~5.7 m?/hour of mine water is reguired for general process water to balance system
reallocations. Water also enters the process with the feed material at ~3.0m* /hour.

Water is removed from the system with the concentrate trucked from site at ~0.5 m3/hour, with
underground backfill using tailings at ~11.6 m3/hour and tailings sent to the surface Dry Stack Facility (DSF)
at ~3.8 m3/hour.

The total water entering the process is ~156.7 m3/hour. External inputs, (clean water, feed moisture and
mine water) account for ~15.9 m3/hour, which means that ~140.8 m3/hour is recycled within the system.
This water is recovered from the tailings and concentrate thickening and filtration processes, with
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canenco
Memo

~15.0m3/nour from the concentrate thickener and ~120.1 m3/hour from the tailings thickener and paste
plant combined.

The general process water management strategy is to recyde as much water as possible to reduce the
reguirement for clean water.

Clean water inputs, in order of preference for use in the process plant would be provided from:

1. Water from the WTP, which would be pumped to the Process Plant
2. Water from the Clean Water Pond

The current water management strategy assumes all contact water sources, (including building run-off, DSF

run-off, efg.-.) will be routed to one of the water management ponds on site where it will be treated before
use.

MNon-fresh water inputs will be sourced from groundwater pumped from the underground mine. The data
to date indicates there is sufficient mine water through the life of mine to provide the required inputs to
the process.

Clean water is also required for spraying for dust suppression on roads around and within the process plant
pad areas. For the Feasibility Study that is current understood to be approximately 10 m*/hour in summer
and 5 m?*/hour in winter.

References
1. 20180628 — DALCURDO3 — WE — Rev x|
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Glossary

Abstraction

An abstraction means the removal of water from the natural environment by mechanical means, pipe or any
engineering structure orworks. This applies to water thatis removed or diverted permanently ortemporarily or for the
purpose of transferring to another part of the natural environment.

Activity (Proposed and Existing)

An activity is any abstraction or impoundment and can be either existing or proposed.

Authorisation

The Regulations set out provisions for two levels of control: Permitted Controlled Activities (PCAs), and Licences, both
of these are forms of authorisation.

Borehole

A narrow shaft drilled into the ground typically to great depths, which collects groundwater flowing through the rocks
and /or soll.

Coastal

Water (other than groundwater) within the area extending landward from the 3 nautical mile limit up to the limit of the
highest tide or, where appropriate, the seaward limits of any bodies of transitional water.

Department

The Department”, refers to the Department of Agriculture, Environment and Rural Affairs.

Estuarine

Estuarinewateris amix offresh and saltwater, andis saline in character. The limits of an estuarine zonewillbe
influenced by tidal movements and by freshwater flows.

Groundwater

Rainfall thatinfiltrates through the soil that reaches the watertable. Groundwater flows throughthe cracks and gapsin
the rocks and soil typically very slowly, eventually emerging at rivers, springs and the shore.

Impoundment

Animpoundment is any dam, weir, or other works by which surface water may be impounded; or any works diverting
surface waters in connection with the construction or alteration of any dam, weir or other works.

Schematic

Aschematicis agraphical representation ofhow a systemworkse.g.a diagram showing how pipe work, positions of
flow measurement devices and structures like weirs connect.

Sluice
A sluice is an artificial channel for conducting water, with a valve or gate to regulate the flow.
Spring

A natural occurrence where groundwater emerges at the surface forming a stream or river.



Waterway

‘Waterway’ includesanyriver,stream, watercourse, inlandwater (whethernaturalorartificial)ortidalwatersand any
channel or passage of whatever kind (whether natural or artificial) through which water flows.

Water Table

The upper level of groundwater below which the soil and rocks are fully saturated. The level of waterin a wellor
borehole represents the level of the water table atthat pointin the ground and can rise and fall as a result of periods

of wet and dryweather.

Well

Typically a shaltow shaft dug by hand or excavator into which groundwater flows and can be abstracted.



Key Information
Please read this information section

The completion of an application form will not
be required for an abstraction of under 10m? per
day (2,200 gal/day) but you must comply with
the conditions set out in Annex A (permitted
controlled activites).

Before completingthisformpleasereadtheguidance
notes for applying for an Abstraction/iImpoundment
Licence, beginning on page 8.

It is your responsibility to ensure that you have
submitted all the relevant information to allow
yourapplicationto beconsidered. Yourapplication
may be returned if deemed incomplete. During
processing, furtherinformationand detailsmaybe
requestedtoenable usto determine yourapplication,
if further information is required we will notify you.
Failure to supply this information may invalidate

your application.

Aschematicmayaiso be requested by NIEA Agency
to help with the processing of your application.

Dependant on the scale of the activity and/or the
sensitivity of the location, you may be asked to
advertise your application, if advertising is necessary
we will notify you.

Iimportant:

If you intend to install a hydro-electric
powerscheme, operate afishfarmorquarry,
engage in irrigation, or abstract volumes
over 100m?* per day, then we strongly
recommend that you contact us prior to
submitting an application.

If youimpound water you should complete sections
1-5, sign the declaration and return the form to the
address on the back of the form.

If you abstract between 10m*and 20m*in any 1 day
(2,200-4,400gal/day)you should complete sections
1-5, sign the declaration and return the form to the
address at the back of this form. You must comply
with the conditions set out in Annex A (Permitted
Controlled Activities).

If you abstract over 20m?in any 1 day (4,400 gal/
day) you should complete sections 1-7, sign the
declaration and return the form to the address on the
back of this form.

OFFICIAL USE:

App. Ref. No:
Date Received:
Date Complete:

Has application fee been received?

Paymentfor yourapplication and/or variation should be
enclosed with yourcorrespondence.

* Applications received withoutenclosing the relevantfee
will be deemed incomplete by the Department and will
be retumed to the applicant. Should an annual charge
apply to your activity, the Department will issue a single
billeach yearto coverthe calendaryear 1stJanuary to
31st December.

* Remember to return:

+ Completed application form

* Labelled map(s)

* Schematic(s) (ifapplicable)

+ Application fee

+ Supporting Information (ifrequired)

Allabstraction/impoundment point(s)and, ifapplicable,

the point where water is returned to the environment

must be clearly labelled on the map.

Ifyou require assistance with this form please contactus
using the details on page 7.

The legislation and details of current fees and
charges can be viewedat:

https://www.daera-ni.gov.uk/topics/water/abstraction



Please note:

All complete applications and licences will be kepton
a publicregister.

All information captured in this application form will
be made available on the public register unless
there is a request to withhold any of it. Any such
request should provide a full justification stating
why the information should be withheld.

Under these regulations it is a criminal offence to:
+ Failto provide the NIEA with information about
abstractions of volumes greater than 10m?3
per day

Make false statements in order to obtain alicence

+ Impound or abstract water without alicence where
one is necessary

Fail to comply with conditions on alicence

Interfere with meters or other devices usedto
measure quantities of water abstracted

Important:

The operation of an Abstraction Licence does

not confer a legal right to abstract water or a
legal right to access land at any location within
Northern Ireland. Any applicant applying for
authorisation in accordance with these regulations
should have established “water rights” and
“access rights~ either through ownership or by
agreement with any relevant third party.

* Please make cheques/postal orders payable to'The
Department of Agriculture, Environment and
Rural Affairs’ (DAERA NI}

* We do not automatically provide a receipt for
the payment of the fee but if one is required
please pravide an email address :

* Forinformationon NIEA’s current feesand
charging system please refer to the guidance
notes which accompany this form or alternatively
you can access the information on the
Department’s website www.daera-ni.gov.uk



1.0 THE APPLICANT
Fieldsindicated withanasterisk{*)require

completion.
Company:
{if applicable})
Title:*
Forename:*

*

Surname:

Address:*

Postcode:*
Phone:*

Email:

Position:
(See Guidance 1.0)

Sector:*
(See Guidance 1.0)

DALZADIAN (0L1)

M

[

3 KL BRA BN

OMAGH

5139 4G,

028 8220(,269

I

MARLAL 1IN DieecTor

muzuc,

2.0 THE AGENT

Please give detailsif youwish to nominate someone

we can contact about your application.

Company:
Title:*

Forename:*
Surname:*

Address.*

Posicode:*
Phone:*

Email:

3.0 ABSTRACTION SUMMARY

1. Is your MAXIMUM daily abstraction between 10m®and 20m??

Yes [] Mo V7]

2. Is your MAXIMUM daily abstraction greater than 20m??

Yes

No

] ]

4.0 ABSTRACTION AND IMPOUNDMENT DETAILS

New Proposal [Zl Existing Operation [:,

Istheabstraction activity:

4.1 Abstraction Source

Please indicate the source of your abstraction:

Surface Water I:
Estuarine |:|

Groundwater ‘Z

Coastal

[




4.2 Abstraction(s) of Water
Local Name/ Irish Grid Reference Source Use Map/Schematic Label
Townland Type (see
page 8)
TEERANE WEST  |E 26810046 |unpercrounDd |REFER. TO FIGURE Q-1

N R x235 .66 | MINE SOME SLPPORT IN(G

\
docoment (2010

(secTign 2:1)
4.3 Impoundment(s)
Local Name/ Irish Grid Height Fish Protection Maintenance/ Map/
Townland Reference Differential (m) Measures Control Schematic Label
Activities
TEERANE WEST |E 258246 . BL|  N/IA YES/NO YES/NQ | FIGLRE &~ |
N3B4212 .32 YES /NO YES /NO

4.4 |f you answered “Yes™ in Table 4.3 then please give details of the fish protection measures and/or maintenance

control activities:
MAINTENANCE ACTIVITIES WILC INCLUDE REGULAR REMOVAL OF

SEDIMENT  USING A FLOART RARGE AND ASSOCIATEDS SLODGE PUMP.
SEDIAENT REMOVED FROM THE WesST POND WILL RE DEPOSITED

IN THE DRY STACK FACILITY,

5.0 VOLUME DETAILS (see Annex C for conversion table and relevant guidance notes)

Please indicate the total maximum volume of abstracted water and frequency of operation:

Operational - days per week

z

Operational - hours per day

A Y

m?®per day
1300

5.1 Calculation of Volumes (m?) per Day:
Please indicate how the volume(s) were calculated:

REFER TO SUPPORT NG DOCLOMENT (SECTION @ &)
(1010)




5.2 Is the abstraction seasonal or continuous throughout the year

Please indicate during which months abstraction takes place

FEB

MONTH | JAN

MAR APR MAY

JUN JuL AUG

SEPT

OCT NOV DEC

TICK " el

vl e

l//

5.3 Water Return

v [Z]

No

Is anyof the abstracted water returned to the natural waterenviomert

If yes, then please provide grid references of the discharge point(s), and the percentage of water returned. Discharge
points should aiso be labelled on the map/schematic.

(zore

Irish Grid Reference of Irish Grid Reference of Approximate River Length Percentage (%) of
Abstraction Point Discharge Point between Abstraction and | Abstracted Water returned
Discharge Point toWatercourse
(Distance in metres)
£ 25%i100- 46 £ 368 412.93 N /O 100 % VoLOmMe
IN 38U B34S 66 IN_3Z3ARGTF . A9 DISCHARGED_ EXCELDS
Gumie PoreTaL) (PDLLANROE BORN) VOWME ARSTRACIED
Please indicate how the return volume was calculated.
REFER To SUPPORT/ING DOCUMENT (SECTION 2°3)

(]

Yes

6.0 STORAGE OF ABSTRACTED WATER

Do you store abstracted water?

]

No

Whatis the maximum guantity of water stored? (m?)

CAPACITY OF WEST POND

7.0 GENERATION OF ELECTRICITY

Ifthis abstractionis to be used forthe generation of electricity, please indicate the maximum projected generating
capacity of the scheme. (KW)

N/A




8.0 OTHER INFORMATION (if applicable)

Please provide additional information that may help with the processing of your application:

lefee o —THE zou_omuc]:

- S SUPFL’)Q‘TH\IC‘ DL OHENST - <P 2000 (SECTION ﬁ)
- EAHA ETTER. DaTED 13- DEC. 20
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— DACCA SPPEADSHEEST OF 2&SPoNSES To 1020 APALICATON
(CEF. AIL 200 [AIO5 Axd Al 2000 [010k)

— QAHAN A (ol LETIER DATED 26 TAN. 2002




9.0 DECLARATION

Please note that the responsible person (including all partners of a Partnership) must sign the declaration
themselves, evenifan agentis acting ontheirbehalf as the applicant contact. Forapplicationsfrom a company
or other corporate body the individual(s) signing should be duly authorised to sign on behalf of the company or

corporate body.
Please see guidance notes as to who has authority to sign the form.
It is an offence to make a false statement when applying for a licence.

| declare to the best of my knowledge the statements made in the application form, including the map and
accompanying sheets, aretrue.

Signature: Second Signature
(if applicable)
FirstName: | First Name:

Surname: l_i_ ' Surname:

Position: /L(&A?I- o @Ve ) Position:

Date: 2 3'0"%'/ 2_31__7( Date:
CHECKLIST
Third Signature
(if applicable) Please return:
First Name: Completed Application Form l:’
Surname: Labelled Map(s) / Schematic E
Position: Application Fee D
Supporting Information l:]
Date: (if required)

Please return your completed application form to:

Narthern Ireland Environment Agency
Abstraction and Impoundment Licensing Team
Water Regulation Group

17 Antrim Road

Lisburn

Co Antrim

BT28 3AL

Tel: (028) 9263 3462

Email: AlL@daera-ni.gov.uk

Please note that your application may be returned to you if it is not complete or if the appropriate application
fee has not beensubmitted.



Guidance for the Completion of the Abstraction and impoundment Licensing Form

Map and Schematic

Insupportofyour application please provide us withaclearly labelled map, showing the location ofall abstractions and
(if applicable) return points to the environment. We will accept suitably labelled farm maps.

For more complex applications, for example, multiple abstractions/impoundment activities where water may be
transferred acrosswatershedsforprocessing,thenthe Departmentmayrequireaschematicshowingthe layoutofthis
network, clearly indicating abstraction/impoundment points, return points, the direction of flow, water storage
structures and the position of associated flow measurement devices.

Abstraction Point 1 Abstraction Point 2

| B |

olumemeasured,
i.e.V-notchmeter

Section 1.0 The Applicant
The applicant can be an authorised individual, a registered company or a partnership.
Position such as: individual, partnership, company director, etc.

sectorsuchas: agriculture,industry, leisure, golf, publicwater supply, schools, hospitals, nurseries, quarry, mining,
hydropower, fishfarms and hatcheries, putandtakefisheries, food anddrink, localcouncils orother(please specify).

Section 2.0 Authorising an Agent to Act on your Behalf

Please complete this section if you wish another party or agent to act as the contact for this application.

Section 3.0 Abstraction Details

1. Ifyoufticked 'Yes' that you abstract between 10m*and 20m* per day you are required to notify the Department
ofthe activity. Please read Annex A as you must comply with certain conditions before signing and dating the

application form.

2. Ifyouticked ‘Yes'thatyou abstract greaterthan 20m?®per day, youwill require alicence and mustcomplete all the
relevant fields in the application form.

Section 4.0 Abstraction and Impoundment Details
You must indicate if the abstraction is existing or proposed
Local Name/Townland: the name by which you know the abstraction point, e.g. river/lake name.

Irish Grid Reference: Please provide an Irish Grid reference forthe abstraction point(s)and, ifapplicable, the return
point on the watercourse.

Source Typesuchas: river,canal, reservoir, lake orlough, well, borehole orunlinedlagoon, quarry sump, spring,
estuarine, coastal or wetlands (if other please specify).



Use:e.g. publicordomesticwatersupply, irrigation, sprayirrigation, agricultural, industrial processwater,coolingwater,
fish farm, hydropower, mineral washing, if other please specify.

Start Date: please indicate the start date for the proposed abstraction, or if the abstraction is existing please insert
‘existing”.

Map/Schematic Label: where you have an abstraction pointor discharge and abstraction point, please labeleach
point on the map, for example, ‘A, 'B', etc.

Height Differential: is the height in metres created by animpoundment between upstream and downstream
measured from the surface of the water.

FishProtectionMeasures:inciudesallmeasures, (e.g. fish pass, fishladders, etc.), monitoring(e.g.fishcounters)and
seasonal or other reguiar shutdowns or reductions in abstraction rates.

Maintenance Activities: includesall plannedactivities, e.g.channel and sluice maintenance, sedimentremovai above
impoundment.

Control Activities: (if applicable) include all measures, e.g. sluice, variable pumping rates, valve control.
Section 5.0 Quantity Details of the Abstraction of Water

Provide details of how all estimated volumes were calculated, €.9.a pumpwithouta meter with adesign pump rate of
15mper hour and is operated for 3 hours per day, would give an estimated abstraction volume of 45m3per day.

Please see your pump manufacturer's specification bookletto helpwith calculating the volume being abstracted. Ifyou
do not have access to this information then please contact the manufacturer of your pump.

Seasonal Abstraction Volumes

Has any of the abstracted water been returned to the natural water environment?

Water Return (or Discharge Point)

We need to know:

* The grid reference of the abstraction point and discharge point

* The distance between the abstraction and discharge point

* The amount of water you discharge (expressed as a percentage of the total amount abstracted after use)

If prior to returning water back to the environment the water quality has been altered by an industrial process, i.e.

heatexchange orbyfish farming, aWaterOrder Consentmay be required. If you have any queries on this oranyather
aspect please contact the licensing team at the address given on the form to discuss.

Section 6.0 Storage of Water
If water is stored on your land then please tick Yes'. A storage facility may be a reservoir, header tank, etc.
Section 7.0 Generation of Electricity

Ifthe abstractionis foruseinaHydropower Scheme pleaseinsertthe peak generating capacity ofthe generator
(not the capacity of the turbine).

Section 8.0 Other Information

Complete this partif there is additional information that is not captured in the form that may help us to deal with your
application. If you require more space please include any additional sheets used with your application.



Section 9.0 Declaration

Please ensure thatyou checktheform thoroughly and use the checklistto make sure you haveincluded everything
before signing and dating the form.

« Ifthe applicant is an individual he/she has have the authority to sign the form
« Ifthe applicantis a partnership all partners must sign the form

+ |fthe company has trustees all trustees must sign the form
+ Ifthe application is from a limited company the form should be signed by a company secretary or director.

Ifyou are unsure as towhom should signthe form; or ifyou have other queries, please contactus. Contactdetails are
in section 8.0 of the form. it is a criminal offence to:

Make false statements in order to obtain a licence
Impound or abstract water without a licence where one is necessary

Fail to comply with conditions on a licence
Interfere with meters or other devices to measure quantities of water abstracted.

APPEAL PROCESS:

ifthe applicationis refusedoris granted subjectto conditions, the applicantmay appeal tothe Appeals Commission
within 28 days from the date on which notice of the decision is given against the applicant.

Appeals should be addressed to:

TheWater Appeals Commission
3" Floor, ParkHouse,

87-91 Great Victoria Street
Belfast BT2 7AG

Tel: (028) 9024 4710
Website: www.pacni.gov.uk
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ANNEXES
Annex A Permitted Controlled Activities (PCA)

Summary of conditions:

* There shall be a means of demonstrating the volume abstracted

* Water leakage should be kept to a minimum

* Groundwater should not be contaminated particularly by drilling fluids
* Itis acceptable for potable water to be used to test an aquifer

* Whennotin use a borehole or a well must be sealed ormanaged to reduce the waste of waterand
prevent contamination

Thedetailed conditions associated with PCAactivitiescanbeviewedin Schedule 10fThe Abstraction
and Impoundment (Licensing) Regulations (Northern Ireland) 2006 at the following link:

http://www.ni-environment.gov.uk/water/water_resources.htm

Annex B The Data Protection Act 1998

The information provided by youwill be processed by the Northern Ireland Environment Agency to
dealwith yourapplication, to monitor compliance with the licence/registration conditions, to process
renewals, and for maintaining the relevant public register(s).

We may process and/or disclose it in connection with the following:

* Offering/providing you with our literature/services in relation to environmental matters

* Consultationwiththe public, publicbodiesand otherorganisations(e.g. Health andSafety Executive,
Local Authorities, Emergency Services) on environmental issues

* Carrying out statistical analysis, research and development on environmental issues
* Providing public register information for enquiries

* Investigating possible breaches of environmental law and taking any resuiting action
* Preventing breaches of environmental law

* Assessing customer service satisfaction and improving our service; and,

* Respondingto requests forinformation underthe Freedom of Information Act 2000 and the
Environmental Information Regulations 2004, where the Data Protection Actallows

We may pass the information on to our agents/representatives to do these things on our behalf.



Annex C Conversion Tables

Cubic Metres Litres Gallons
1 1000 220
5 5000 1101
10 10000 2203
50 50000 11013
100 100000 22026
150 150000 33040
200 200000 44053
250 250000 55066
300 300000 66079
350 350000 77093
400 400000 88106
450 450000 99119
500 500000 110132
Gallons Litres Cubic Metres
200 908 0.9
500 2270 2.3
1000 4540 4.5
2500 11350 11.4
5000 22700 22.7
7500 34050 34.1
10000 45400 45.4
12500 56750 56.8
15000 68100 68.1
17500 79450 79.5
20000 90800 90.8
22500 102150 102.2
25000 113500 113.5
27500 124850 124.9
30000 136200 136.2
32500 147550 147.6
35000 158900 158.9
37500 170250 170.3
40000 181600 181.6
42500 192950 183.0
45000 204300 204.3
47500 215650 215.7
50000 227000 227.0
60000 272400 2724
70000 317800 317.8
80000 363200 363.2
90000 408600 408.6
100000 454000 454.0
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Our Ref: KC2225/MS S I-< E a

Your Ref: \\___//'\\
—" Consulting Limited

28" January 2022

Dalradian Gold

3 Killybrack Road
Omagh

BT79 7DG

For the attention of _

Dear Sir,

Proposed Development of Curraghinalt Mine
Response to NIEA letter of 20" December 2021; Ref: AlL/2020/0105, AlL/2020/0106

NIEA issued by letter of 20* December 2021 to DGL a Further Information Request under the Water
(NI) Order 1999 and the Abstraction and Impoundment (Licensing} Regulations (Ni) 2006 related to:
s AlL/2020/0105: Surface Water Abstraction Licence Application
e AIL/2020/0106: Groundwater Abstraction Licence Application

In respect to applications AIL/2020/0105 and AlL/2020/0106, NIEA requested further information on
two points. This letter provides a response for Point 1, reproduced below:

1. Please confirm the actual volumes proposed for abstraction for both applications
Al/2020/0105 and AIL/2020/016. Please provide a detailed schematic drawing of
the full proposal setting out clearly the volumes for abstraction, storage volumes
and finally discharge. NIEA recognise that these details may have been
submitted previously however a range of figures have been provided, as such the
information provided in response to this information request will be considered
the final volumes proposed for abstraction.

Abstraction volumes are confirmed below with a description of the reasons for the selection of the
values within the abstraction licence applications and how the abstractions would vary through the life
of mine.

The abstraction applications (dated September 2020) appended a Water Balance Report, dated July
2020. This report was updated in October 2020 and submitted as part of the planning application's
Second Addendum to the Environmental Statement (ES). There were minor changes to the water
balance calculations (based on review comments from the consultants appointed by NIEA and the
Department for Infrastructure). These changes do not impact on the conclusions of the water balance
report or the water management proposals, however, differences in values of relevance to the
abstraction licence applications are outlined below.

Kaya Consulting Limited, Stanhope House, 12 Slanhope Place, Edinburgh, EH12 SHH
Phone: 0131 544 1456; http:/Awww.kayaconsulting co.uk

Kaya Consulting Ltd: Registered in Scotland (Company No, 283178). Caledonia House, 89 Seaward Street, Glasgow G41 1HJ



Al/2020/0106

This application relates to groundwater entering the underground mine workings and which needs to
be pumped to the surface to avoid flooding of the mining operations (called here ‘mine water’).

Abstractions will vary month by month depending on the stage of the mine life and the rock type. The
abstraction figure of 1,700 m*day used in the application refers to the maximum value predicted from
groundwater modelling of water flowing into the underground mine. The Environmental Impact
Assessment (EIA}) for the project included groundwater modelling which considered a range of
climatic conditions and other model parameters, producing a range of predictions for water entering
the mine workings. The range of values are summarized in Figure 1, which was provided within the
Abstraction Licence application documents.

Figure 1 illustrates how mine water inflows and abstractions would vary through the life of mine. The
value in the abstraction licence application is illustrated in Figure 1 with a red circle. The value in the
abstraction licence is the maximum predicted volume of 1,700 m3/day {70.8 m%hour or 19.7 L/s).
Within the October 2020 Water Balance Report the groundwater modelling was updated. Following
this update the maximum discharge reduced to 1,610 m¥%day. We are content to retain the maximum
discharge rate of 1,700 m®day, as per the application, given the small difference (5%} in values.

Schematics showing how water is used in the mine were provided within the project Water Balance
Modelling report. The Water Balance Model considered all water flows within the mine site and used
time varying input from the underground mine. One of the model schematics from the updated
October 2020 water balance is re-produced in Figure 2, with figures for Years 6 and 20 of the mine
life available in the Water Balance Model Report, along with tables of flow rates. Figure 2 shows
annual average flow rates for Year 12 of the mine life. The underground mine is highlighted in the red
circle.

Al/2020/0105

This application relates to surface water runoff that is routed into a surface water storage pond; ‘Clean
Water Pond'. Hillslope runoff (non-channelised) from land to the north of the mine site is routed along
the edge of a diversion berm towards the pond.

Flows into the Clean Water Pond will vary month by month depending on climatic conditions. The
abstraction figure used in the application refers to the maximum monthly value predicted from surface
water modelling. The predicted inflow rate is summarised in Figure 3, which was provided within the
Abstraction Licence application documents.

Figure 3 illustrates how runoff rates would vary throughout each year of mine life, with higher runoff
rates in winter compared to those in summer. The value in the abstraction licence application is
illustrated in Figure 3 with a red circle. The value in the abstraction licence is the maximum monthly
inflow rate of 2,250 m®/day (93.8 m¥hour or 26.0 Lis). Within the October 2020 Water Balance
Report the catchment areas and surface water runoff calculations received minor updates. Following
this update the maximum discharge to the pond was reduced to 2,225 m®day. We are content to
retain the maximum discharge rate of 2,250 m%¥day, as per the application, given the smalt difference
{1%) in values.

Schematics showing how water is used in the mine were provided within the project Water Balance
Modelling report. The Water Balance Model considered all water flows within the mine site and used
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time varying input to the Clean Water Pond, based on rainfall inputs. One of the model schematics
from the updated October 2020 water balance is re-produced in Figure 2. The figure shows annual
average flow rates for Year 12 of the mine life. The Clean Water Pond is highlighted in the blue circle.

We trust the above is sufficient for your requirements. However, if you have any queries regarding this
letter, please do not hesitate to contact us.

Yours faithfully,
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Figure 1: Inflows to Underground Mine from abstraction licence application and July 2020
water balance — groundwater model predictions, with highest total {(used in abstraction licence
application) highlighted by red circle
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Figure 2: Water Balance Schematic for Year 12 and annual average flows, from updated October 2020 water balance. Figure Includes commaents
highlighting selected diferences from July 2020 water balance and providing pond storage volumes (as requesated by NIEA}
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Figure 3: Predicted inflow to Clean Water Pond, from abstraction licence application and July
2020 water balance, with highest value (used in abstraction licence application) highlighted by
red circle
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@}gahanandlong""

% archaeological services

Dalradian Gold

3 Killybrack Road
Killybrack Business Park
Omagh,

BT79 7DG

28" January 2022

Re: archaeological impact of potential peat dewatering.

Thank you for sending through the HED consuitation response dated 25 November 2021 and
additional information in relation to the potential peat dewatering as a result of the
abstractions. Having reviewed the information contained within the Abstraction Licence
Application; the 2020 Groundwater Impact Assessment, submitted as Appendix C6 to the
second Addendum to the Environmental Statement (ES) for the planning application; and
the Golder Associates’ review of same dated August 2021, it is clear that the proposed
abstractions will not result in dewatering of the peatland. The key conclusicns are set out
below:

e Page 15 of the submitted Abstraction Licence Application for mine water states that
‘At the end of operations when mine dewatering will be at its peak, no phreatic
drawdown is predicted in Layer 1 of the groundwater model for peat and river
alluvium above the underground mine. As much of the peatland comprises blanket
bog habitat which is supported by high rainfall as opposed to groundwater flow, no
impacts are expected on peatland from mine dewatering’

» Section 7.3.3 of the 2020 Groundwater Impact Assessment notes in regard to
forecast changes to groundwater levels resulting from the project, ‘No phreatic
drawdown is predicted in the areg of the underground mine, which is overlain by
blanket bog peatiand. No drawdown is predicted any area of peatland or ofluvium’,
and ‘Therefore, the weathered bedrock unit is predicted to dewater in parts whilst
the phreatic groundwater level is maintained {perched) in the overlying peat Layer 1’

e Page 125 of the Golder Associates report ,commented on peatiand water levels
stating that ‘A reduction in groundwater levels in the peatland is not seen in the
model results as the increased seepage is balanced, ot least on a monthly basis, by
the ‘surplus water mechanism’.

A rﬂ 7-9 castlereagh street
s o — belfast bt5 4ne
SAFE‘ECERT NS t: 028 90202001 f:028 90202001
constructiontine e: chris@gahanlong.co.uk



@gahanandlong""

< archaeological services

As such the proposed abstraction cannot therefore have any impact upon potential
archaeological deposits within or beneath the peat.

You should note that there is potential for sub-surface archaeological deposits to survive
within the area of the infrastructure site. This potential is identified within the Cultural
Heritage Impact Assessment appended at Appendix C15 to the original ES for the
development. This sets out an appropriate preliminary mitigation strategy to minimise any
potential impact upon such deposits. Key to this strategy will be the production of an
archaeological programme of works, as confirmed by HED in their consultation response of
20" November 2019. Gahan and Long have been appointed to produce the programme of
works.

{ trust everything is to your satisfaction however if you have any queries or require further
information, please do not hesitate to contact me,

Yours sincerely

7-9 castlereagh street
%;;*.‘\,..,, belfast bt5 4ne
SAI‘-:EEE CERT t: 028 90202001 f:028 90202001

constm’ctionﬁne e: chris@gahanlong.c¢.uk



Our Ref: KC2225/MS < Ka ya
\\_//-\\

Your Ref:
— 4 Consulting Limited

17t December 2021

Dalradian Gold

3 Killybrack Road
Omagh

BT79 7DG

For the attention o_

Dear Sir,

Proposed Development of Curraghinalt Mine
Response to NIEA letter of 18" November 2021; Ref: TC80/20, AIL/2020/0105, AIL/2020/0106

NIEA issued by letter of 18" November 2021 to DGL a Further Information Request under the Water
(NI} Order 1999 and the Abstraction and Impoundment (Licensing) Regulations (NI) 2006 related to:
¢ TC81/20: Trade Discharge Consent Application
» AlL/2020/0105: Surface Water Abstraction Licence Application
e AlL/2020/0106: Groundwater Abstraction Licence Application

in respect to applications AIL/2020/0105 and AIL/2020/0106, NIEA request the following:
e Provision of 2 Water Balance Test
¢ Confirmation of volumes to be abstracted at all proposed abstraction points

In respect to application TC/81/20:
¢ Confirmation of the proposed maximum daily discharge volume of trade effluent

Responses to these requests are provided below.

1. Provision of a Water Balance Test for AlL/2020/0105 and AIL/2020/0106

The NIEA letter specifically asks for 'supporting information to verify whether the proposed abstraction
will impact the status of the groundwater body based on the water balance test’.

The methodology for the Water Balance Test is outlined in ‘River Basin Management Plans (2015 —
2021): Groundwater Classification Methodology Water Balance, December 2015’ published by the
Northern Ireland Environment Agency (the 2015 NIEA Methodology). Figure 1 below describes the
stages identified in the 2015 NIEA Methodology.

Kaya Consulting Limited, Stanhope House, 12 Stanhope Ptace, Edinburgh, EH12 5HH
Phone: 0131 544 1456, hitp://www.kayaconsulting.co.uk

Kaya Consulting Ltd: Registered in Scotland {(Company No. 283178). Caledonia House, 89 Seaward Street, Glasgow G41 1H)



The abstractions are iocated within the Gortin groundwater body, the extent of which is shown in Figure
2, below. As outlined in the UKTAG guidance (UKTAG Paper 11b(ii) on Groundwater Quantitative
Classification), assessments should be undertaken at the scale of the groundwater body. In Section 4
of the UKTAG paper it is noted that for the Water Balance test, ‘For this test we must assess annual
average abstraction against the available groundwater resource in the groundwater body. This test is
applied at the groundwater body scale’.

UKTAG guidance (para 4.4) states that 'Absiracted groundwater that has been locally returned to the
aquifer or to a river should be discounted (for example, this may occur at a quarry/mine dewatering
operation’. The specific reference to mine dewatering is noted. This guidance is reinforced in the 2015
NIEA Methodology and Figure 1, where abstracted water that is returned (e.g., quarry dewatering} is
excluded from the calculation.

Abstracted water under AIL/2020/0105 and AIL/2020/0106 will be returned to watercourses within the
surface water catchment of the Gortin groundwater body. This is stated in the two abstraction licence
application forms (Section 5.3 of the forms, under ‘Water Return’), where for both abstraction licence
applications it is noted that the discharge volume exceeds the extracted volume.

Therefore, following UKTAG and NIEA guidance the proposed abstractions are excluded from the
Water Balance Test. As a result, given that the abstracted volume from the Gortin groundwater body
would not be increased within the Water Balance Test calculation {Step 2 in Figure 1), there will be no
impact on the status of the Gortin groundwater body as a result of the Water Balance Test.

More detailed and focussed assessments on the impact of the mine site on local groundwater levels
and stream flows have been undertaken in the EIA submission in support of the mine, through
groundwater modelling and surface water impact assessment. These effects are not on the scale of the
groundwater body and focus on the small streams close to the mine site. These local scale
assessments are appropriate to be considered within the context of an EIA.

2. Confirm volumes to be abstracted at all proposed abstraction points for
AlL/2020/0105 and AIL/2020/0106

We can confirm the values noted in the abstraction licenses have not changed.

3. Confirm the proposed maximum daily discharge volume of trade effluent for
TCI81/20

it is confirmed that the consent to discharge is for a maximum daily discharge of 7,212 m3/day, of which
12 m3/day is sewage effluent.

The Consent to Discharge application includes Mass Balance Modelling based on a Monte Carlo
modelling technique used by NIEA. Within this modelling methodology the calculation requires input of
an average discharge rate with a standard deviation. The average discharge rate was calculated using
the site water balance model with the standard deviation set to one third of the average consistent with
the Monte Carlo modelling guidance.
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Therefore, the input to the Consent to Discharge calculation is not the same as that on application form
wWO1;
¢ The value in the Consent to Discharge is that required to undertake mass balance (water
quality) calculations consistent with the Monte Carlo model
¢ The value in WO1 is a maximum daily rate as requested by the form

However, both values are consistent and reflect the different requirements of the two applications.

We trust the above is sufficient for your requirements. However, if you have any queries regarding this
letter, please do not hesitate to contact us.

Yours faithfully,
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Figure 1: Stages of Water Balance Test

1. Calculate the annual average recharge to groundwater body

¥

2. Caiculate the annual average volume abstracted from sach
groundwater body over the last 6 years based on licence returns. Exclude
returned water, e.g. quarry dewatering.

+

3. Estimate groundwater contribution as an annual average to support all
river ecosystems across the groundwater body

+

4. Subtract 3 from 1 to get the available groundwater resource

v

5. Does 2 exceed 47 If yes, then proceed to step 7, otherwise
groundwater body is at good status.

¥

6. Are there other lines of evidence indicating poor status of the
groundwater body? Groundwater body Is at poor status.

Figure 2: Location of Gortin Groundwater Body
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SRK Consulting Curraghinalt Abstraction (Mine Water) — Details

COPYRIGHT AND DISCLAIMER

Copyright (and any other applicable intellectual property rights) in this document and any accompanying data
or models which are created by SRK Consulting (UK) Limited ("SRK") is reserved by SRK and is protected by
international copyright and other laws. Copyright in any component parts of this document such as images is
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CURRAGHINALT GOLD PROJECT: ABSTRACTION LICENCE

APPLICATION (MINE WATER)

INTRODUCTION

This report is prepared in support of the application for an Abstraction Licence for mine water
from the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle, County
Tyrone, BT79 7QP (Irish Grid Co-ords E258418, N383902) (‘the Site’).

An abstraction licence is required by the project in accordance with Water Abstraction and
Impoundment (Licensing) Regulations (Northern Ireland) 2006 (2006 No 482) (hereafter “the
2006/482 Regulations”).

Two abstraction licences are being sought by DGL for the project:

e one for abstraction of surface water and storage in the Clean Water Pond; and

e one for abstracted mine water through dewatering of the underground mine and storage
within the West Pond (this application).

This document provides supporting information for the application for abstraction of mine water
from the underground mine area. Section 2 of this report provides details required by the official
application form that could not be written into the form. Section 3 provides supporting
information to the application including background details on the project, its setting, the site
wide water balance, and summaries of the assessments informing the application. If additional
information is required, the assessments form part of the Curraghinalt Project Planning
Application and are publicly available.

Registered Address: 21 Gold Tops, City and County of Newport, NP20 4PG, Group Offices: Africa

m Wales, United Kingdom. Asia
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APPLICATION FORM CONTENT

Abstraction of water (Form Section 4.2)

provided for mine
portal where
pumped mine water
will be piped to
surface

Local Irish Grid Source type Use Map/Schematic
name/Townland | Reference label
Curraghinalt E 258100.46 | Collection sump at Abstraction results Figure 2-1

Mine, Teebane N 384835.66 | base of underground | from dewatering of

West, near mine. the mine, which is

Greencastle, necessary to create a

County Tyrone Grid reference safe working

environment.

Water may be used
for industrial process
water, if required.

Water will be pumped from the underground mine to the mine portal via pipes. From the portal,
it will be directed to the West Drainage Ditch that is located to the west of the DSF and stored
in the West Pond (Figure 2-1). The West Pond has a capacity of 38,855 m:and receives runoff
from the western part of the DSF as well as mine water and runoff from the West Drainage
Ditch. The ponds will be excavated below ground level and there will be no uncontrolled

discharge.
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2.2

2.3

Calculations of abstraction volumes (m3) per day (Form Section 5.1)

The total maximum volume of abstracted mine water and frequency of operation (Form Section
5.0) is 1650m3/day, although the inflows are expected to be substantially lower than this for
most of the operational period, as shown in Figure 2-2.

m“/day)

{
\

Flow
o

600

- - - Saa
R P Ll Rl L TS A

[} \ S -
\ s W\ J W \J o™,

Mine Life (year)

Figure 2-2: Predicted groundwater inflows to the underground mine

Mine water will be abstracted from a collection sump at the base of the underground mine,
which will collect groundwater inflowing to the mine workings. Mine water abstraction volumes
will be the same as groundwater inflows, which have been predicted by the groundwater model
presented in the groundwater impact assessment (Appendix C6 to the ES). A summary
description of the groundwater model is provided in Section 3.2.

The groundwater model was run for a base case scenario that is considered conservative as it
provides inflow rates that represent high flow conditions. The sensitivity of the model has also
been tested based on scenarios that considered variations in key model parameters, including
climate change scenario effects, with Base Case +20% and -40% shown in Figure 2-2.

The inflows to the mine are predicted to vary on a seasonal and annual basis as the mine
develops during the operational period. For the base case scenario, the minimum predicted
inflow (around 300m?3/day) is expected to occur in Year 1 and the maximum predicted inflow
(around 1400m3/day) is expected in Year 3. Including the upper bounds of the sensitivity
analysis (Base Case +20%), maximum inflows could reach approximately 1,650m3/day.

Calculations of return volumes (Form Section 5.3)

Water is managed at the proposed infrastructure site in an integrated manner, maintaining
separation of contact and non-contact water. The site-wide water balance models the expected
inflows to and outflows from the project but does not track the proportion of each inflow source
at outflow locations. The information below regarding water return is therefore presented at a
site-wide level, as this is most relevant to understanding effects on the receiving environment.

U7511_Curraghinalt_AbstractionApp_MineWater_Final_2.docx November 2020
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24

A schematic illustrating site wide water management is presented in Figure 3-3.

Return volumes have been calculated using a site-wide water balance model (Appendix A).
The model has been developed within the GoldSim modelling software, which is an industry
standard for mine water management, and run using time varying and stochastic inputs.
Results are presented as probability distributions and provide an indication of the likelihood of
occurrence of different model results (e.g., treatment rates) based on a series of model
iterations that consider climatic variability based on observed rainfall data from the closest UK
Met Office rain gauge (Lough Fea).

From the West Pond, water is directed to a water treatment plant. The water treatment plant
will receive water from the West Pond and East Ponds and will use reverse osmosis treatment
technology. Water from the treatment plant will be pumped to the Clean Water Pond (if water
levels in the pond are low) or to the Pollanroe Burn at the outfall point close to the treatment
plant. The water treatment plant and discharge point (Outfall 4') are labelled on Figure 2-1.

In addition to discharges from the water treatment plant, the Pollanroe Burn will receive other
inputs from the mine development, including:

° overflow from the Clean Water Pond, which will be released at the same outfall as the
discharge from the water treatment plant;

e underdrainage from the DSF and management ponds upstream of the water treatment
plant outfall;

e non-contact water from the Eastern Diversion Ditch, which will be discharged 100m
downstream of the water treatment plant outfall (Figure 2-1); and

e  natural run off from surrounding fields.

The impact of changes to water quantity (stream flow) in the Pollanroe Burn as a result of the
project have been assessed as part of the Curraghinalt EIA process. The residual impacts were
considered ‘not significant’ for construction, operation and closure phases. The discharge
application for the proposed infrastructure site demonstrates that water quality compliance
criteria in the Owenreagh River will be met.

Storage of Abstracted Water (Form Section 6)

Abstracted water will be stored in the West Pond (Figure 2-1). The capacity of the West Pond,
which represents the maximum possible quantity of water stored is 38,855m3. However, it is
unlikely that this quantity will be stored as water balance modelling shows the pond has
significantly more storage than is required.

' This corresponds with the Schedule 6 outfall numbering system.

U7511_Curraghinalt_AbstractionApp_MineWater_Final_2.docx November 2020
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SUPPORTING INFORMATION (SECTION 8)
Background to the Project

The Curraghinalt Project is located in County Tyrone in Northern Ireland, approximately 15 km
northeast of the town of Omagh, 7 km east of the village of Gortin, and between the settlements
of Rouskey and Greencastle. Access to the project is via a number of highways and local
roads, including the B48 from Omagh to Gortin, and the B46 from Gortin to Greencastle.

The Project is comprised of five project sites (areas). These are shown on Figure 3-1 and
include the proposed infrastructure site (Area A), the proposed mineral extraction area (Area
B), the existing surface infrastructure site (Area C), the passing bays on the Camcosy Road
(Area D) and the proposed mineral exploration area (Area E). These areas combine to create
the application site. Key surface infrastructure components of the project within the application
site are shown in Figure 3-1 and include:

e  An underground mine, that will be accessed via a portal;

e A mineral process plant consisting of a covered coarse ore stockpile and process plant
building;

e Aclean water storage pond;
e  Adry stack facility (DSF), including drainage and water management ponds;
e A paste backfill facility (PBF) which will be located underground within Area B;

e Ancillary infrastructure and services required to support the activities (administrative
buildings, mobile maintenance shop, warehouse facilities, mine dry, parking, site roads,
water supply, water treatment plant and telecommunications); and

° Connections, where technically feasible, to offsite infrastructure including the Northern
Ireland road network, the electrical grid, along with the water supply networks in the area
of the mine.

A planning application was submitted for the project in November 2017 to Department for
Infrastructure (Dfl), specifically the Strategic Planning Division (SPD). In line with the
requirements of Planning (Environmental Impact Assessment) Regulations (Northern Ireland)
2015, the application included an Environmental Statement (ES) to report the findings of the
Environmental Impact Assessment (EIA) process undertaken for the proposed development.
As part of the Environmental Impact Assessment (EIA) process carried out for the Curraghinalt
Project, a series of specialist water studies were carried out. These include:

° a site wide water balance;
° a groundwater impact assessment; and

e a surface water impact assessment.

These studies were updated in 2020 to reflect the latest project design. This section provides a
brief overview of the 2020 assessments and the key findings from the updated reports. The
study area for the assessments is shown in Figure 3-2. The assessments demonstrate there is
no adverse impact on the aquatic environment from the abstraction, in terms of shortages of
supply, increased pollution through reduced dilution or damage to habitats dependent on the
water body.

U7511_Curraghinalt_AbstractionApp_MineWater_Final_2.docx November 2020
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3.2

3.3

Setting of the Project

The Curraghinalt Project is located on the southern edge of the Sperrin Mountains, an upland
region in Northern Ireland. The area is characterised by relatively high annual rainfall, in the
order of 1,300 mm per annum, with high seasonality, with the wettest period between October
and January and the driest period between April and July.

The application site is located within an area comprising a topographic ridge that includes the
high points of Mullydoo (325 m above ordnance datum — AOD), Crocknamoghil (335 m AOD)
and Crockanboy Hill (287 m AOD). The ridge forms the drainage divide between the Owenkillew
and Owenreagh Rivers, which originate in the upland areas of the Sperrin Mountains further to
the east of the proposed mine and infrastructure areas.

There are number of sensitive features in the project environment that have been taken into
account in the design of the project. Key features are as follows:

e  The projectis located in the Sperrin Mountain Area of Outstanding Natural Beauty (AONB);

e  The Owenkillew and Owenreagh Rivers are within the River Foyle and Tributaries Special
Area of Conservation (SAC), which supports a significant presence of Atlantic salmon
(Salmo salar) and otter (Lutra lutra);

e The Owenkillew River is also a SAC, which incorporates the Owenkillew River Area of
Special Scientific Interest (ASSI) as well as Drumlea and Mullan Woods ASSI and
Owenkillew and Glenelly Woods ASSI, and it features the largest population of freshwater
pearl mussel (Margaritifera margaritifera) in Northern Ireland, as well as extensive beds of
Stream Water Crowfoot (Ranunculus penicillatus ssp penicillatus);

e  The Owenreagh River, upstream of Cashel Bridge, is a ASSI for the feature of freshwater
pearl mussel (NIEA, 2018);

Much of the higher ground across the ridge is covered with peat of varying thickness and quality,
supporting blanket bog and wet heath habitats that are recognised as priority habitats in
Northern Ireland and are also listed under Annex | of EU Habitats Directive.

The predominant land use on the topographic ridge between the Owenkillew and Owenreagh
Rivers is farming, comprised of multiple small farm holdings. The farmland is rough grazing
land predominantly for poultry and sheep. Residential dwellings and commercial properties in
the vicinity of the project are predominantly clustered around the settlements of Rouskey to the
west and Greencastle to the south east of the development. Residential properties are also
situated along the major roads in the area, including the B46 Crockanboy Road, but are not
present along the topographic ridge.

Summary of Site-Wide Water Balance

The overall aims for water management at the Curraghinalt Project can be summarised in three
main concepts;

e Capture, storage and treatment of all water that contacts mining activities/infrastructure
and which could have poor water quality.

e  Limit natural runoff from outside of the proposed Infrastructure site from contacting mine
infrastructure to reduce water volumes needing to be treated.

U7511_Curraghinalt_AbstractionApp_MineWater_Final_2.docx November 2020
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e Capture of clean (non-contact) surface water runoff from upslope of the proposed
infrastructure site and within the proposed infrastructure site to be available for use as
fresh water in mining operations. Ore processing requires a fresh water input and most of
this can be provided by treated contact water, but there is a need for additional fresh water.

A site-wide water balance was prepared for the project (Appendix A) to calculate operational
water levels/volumes in the water management ponds and required water treatment rates.
Through this, the water balance consolidates inflows and outflows for the project.

The model scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the
water balance model is run for 100 ‘realisations’ of the mine life (i.e., 20-year mine life). In each
realisation, the model selects annual runoff, precipitation and evaporation inputs from the 54
year record from the Lough Fea rainfall time series. In this way, the model cycles through all
possible combinations of rainfall years for each year of mine operation. This also factors in
predicted climate change impacts over the anticipated 20 year mine life. In each realisation,
other parameters (e.g., maximum treatment rate and pond sizes) remain the same. At the end,
there are 100 sets of model results and these results are presented as probabilities (e.g.,
probability of water shortage in any month within the mine life).

The benefit of such a modelling approach is that results consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g., average rainfall in every year, or
dry weather in every year).

Results are presented as monthly averages. This is typical for a water balance model as many
of the model inputs are based on a monthly time step (e.g., the evolution of the DSF is
discretised on a yearly basis and mine water inflows on a monthly basis). However, a model
sensitivity run was undertaken using daily hydrological inputs to test the model response to sub-
monthly variations in hydrological inputs. The storm water calculations are also based on daily
(24-hour) storm durations.

Schematics of the site water balance and annual mean and 95%ile water volumes have been
prepared for Years 6, 12 and 20 of the mine life, selected to provide an illustration of how water
management will change over time with an increasing DSF and changes to the dewatering rate
from underground workings. Year 12 is provided in Figure 3-3 for illustrative purposes and to
show how water is managed within the proposed infrastructure site.

U7511_Curraghinalt_AbstractionApp_MineWater_Final_2.docx November 2020
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3.4

Summary of Groundwater Impact Assessment

The approach for the groundwater impact assessment is based on guidance for impact
assessment for mining applications internationally and on standard methodologies applied for
groundwater risk assessment based on guidance relevant to the United Kingdom (UK).
Assessing changes to groundwater resources is part of the Water Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater resources.

A Tier 3 (detailed) appraisal was required for the groundwater level and flow assessment for
dewatering due to the complexity of the mine’s life cycle through construction to closure. This
enabled the model to reflect that underground mine dewatering is a transient and 3-dimensional
process with the aquifer taking time to react to changes in storage. The groundwater simulation
was implemented using the USGS groundwater modelling code MODFLOW, within the user
interface Groundwater Vistas Version 6.

Due to the changes in groundwater conditions with depth, the model assesses groundwater
drawdown in five layers. These are as follows (in increasing depth from surface) and are
described in more detail in Table 3-1:

e Layer 1 peatland, alluvium and glaciofluvial material on the northern side of the ridge
sloping towards the Owenkillew River;

e Layer 2 heavily weathered basement rock;
e Layer 3 moderately fractured basement rock;
e Layer 4 fresh bedrock (upper); and

e Layer 5 fresh bedrock (lower).

The groundwater model provided a numerical assessment of the risks of mine dewatering to
surface water baseflows, groundwater-related abstractions and peatland. The groundwater
model was also used to provide inputs to the groundwater quality assessment. The mine design
is based on the resource estimate and has been used for the simulation (herein referred to as
the ‘Initial Mine Design’) as this provides a conservative representation of the mine for impact
assessment purposes.

The dewatering model has been used to provide predictions of changes to groundwater levels
near the end of the operational life of the mine, when the mine is deepest and dewatering
activities are at a peak. This represents the maximum groundwater level impact expected,
though the onset of the impact would occur earlier in the operational phase gradually increasing
as the underground mine development progresses. In terms of assessing mine dewatering
effects, the threshold for a change in groundwater level beyond which a receptor is considered
as impacted is 0.1 m in peatland areas and 5% level change in well water level at groundwater
abstractions.
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3.41

Table 3-1: Model layers, thicknesses and associated hydraulic testing results
Hydraulic
Model Groundwater Thickness EIBe(:/tatl(t,ir: n l:lu?;berro f Conductivity;
Layer Unit Description (m) (masl) yt ratu e geometric mean
ests (mlday)*
Peatland 1-6.5 6 2.96E-04
1 Alluvium 1-10 +80 to +440 4 1.67E+00
Glaciofluvial 1-4 1 9.07E+00
2 Heavily
weathered 9-19 +70 to +420 24 3.59E-02
basement rock
3 Moderately
fractured 30 +40 to +390 16 5.27E-03
basement rock
4 Fresh bedrock 9.47E-04 [Bedrock]
(upper) 130 +90 to +260 14 1.71E-03 [Faults]
5 Fresh bedrock 1.09E-05 [Bedrock]
(lower) 550 -910 -650 22 1.64E-04 [Faults]

* Averages for bedrock; includes fault zone tests

A Tier 3 (detailed) approach to risk assessment was also applied for groundwater quality but
this is not discussed further as it is not considered relevant to the abstraction licence
applications.

The impact from the groundwater impact assessment that is of relevance to the abstraction
licence application is as follows:

e Potential impact of changes to groundwater levels from dewatering of the mine on
groundwater abstractions, surface water and peat (referenced as Impact GW02 in ES
documentation)

A summary of this impact is provided below.

Potential impact of changes to groundwater levels from dewatering of the mine
on groundwater abstractions, surface water and peat

Dewatering of the mine will result in a drawdown of surrounding groundwater resources.
Assessing changes to groundwater resources is part of the Water Framework Directive (WFD)
and important in terms of understanding the effects the mine could have to future abstractions
and wider groundwater resources.

Groundwater resource changes are expressed in terms of groundwater drawdown in the five
layers of the model. Model predictions for operations are presented for the end mine life, when
the mine is at its maximum development size. The expected changes are as follows:

e Layer 1: No phreatic (water table) drawdown is predicted in Layer 1 for the area of the
underground mine, which is overlain by blanket bog peatland. No drawdown is predicted
in any area of peatland or alluvium.

e Layer 2: Phreatic drawdown in the weathered bedrock areas between the peat and
alluvium and is predicted to generally reach around 0.5m adjacent to the mine boundary,
but up to 10m where faults have been simulated.
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e Layer 3 and Layer 4: The drawdown represented in Layer 3 of the groundwater model is
piezometric drawdown. Piezometric drawdown represents the change in water pressure in
the rock at that depth interval, but not necessarily a change in saturation state at the
phreatic water level. Piezometric drawdown is expected to be 0.5 m to the south of the
mine and to the north below the edge of the Owenkillew River course. Layer 4 is similar to
Layer 3 though extending slightly further.

e Layer 5: Forecast piezometric drawdown in the fresh bedrock occurs across a much wider
lateral area but does not translate to dewatering in shallower weathered units or the upper
superficial deposits.

In summary, drawdown occurs to a greater extent at depth than in shallow model layers. This
is due to mining occurring largely at depth, and the effects of high recharge and higher
permeably in the uppermost bedrock layer. The drawdown in the aquifer layer at depth is not
usually phreatic drawdown, but rather piezometric drawdown.

Once dewatering activities cease at the end of operations, the groundwater impacts will begin
to reverse and groundwater levels will return to near natural conditions around 15 years post-
closure.

Forecast changes to existing groundwater abstraction wells

Of the 32 abstractions with a known depth inside the area of potential drawdown, three are
predicted to experience drawdown impacts, considered as drawdown exceeding 5% of overall
well depth:

e Abstraction ID 5 (well) is located inside the infrastructure development area and will be
removed as part of the development.

e  Abstraction ID56 (spring) is predicted to run dry relatively early in the mine development
(<5 years into operation).

e Abstraction ID 11 (field well used for livestock) is predicted to run dry 7 to 9 years into
operation.

For wells with an unknown depth inside the zone of influence of the mine, two are predicted to
have a drawdown exceeding the 5% criteria when a well depth of 200 m is assumed. Both wells
are listed as disused. As wells with such depths are not typical in this area, it is considered
unlikely these wells will be impacted.

As this modelling reflects a conservative scenario, on-going monitoring during mining will be
required to determine whether groundwater levels significantly change in the well. DGL has
committed to offer to replace any abstractions significantly derogated by the operation.
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Forecast changes to river and burn baseflow

Changes in baseflow were assessed for watercourses within the mine extraction area; namely
the Owenkillew River, the Curraghinalt Burn, the Attagh Burn, and Glenealy Burn. For the
Curraghinalt Burn and Attagh Burn, changes as a result of dewatering represents approximately
3% of the mean summer flow, as under natural conditions baseflow from the bedrock is
estimated to make relatively little contribution to the overall flow in the streams. For the
Owenkillew River, Owenreagh River and Glenealy Burn changes in baseflow relative to mean
summer flow are well below 1%. Based on this review, these changes in surface water baseflow
are considered to be not significant.

Forecast changes to peatland water levels

Much of the peatland on the northern side of the ridge comprises blanket bog habitat, which is
supported by high rainfall as opposed to groundwater flow, therefore the likely risks to the
peatland from mine dewatering are low. However, upland peat areas in stream valleys could
potentially be in hydraulic continuity with weathered bedrock groundwater and therefore more
susceptible to dewatering impacts.

At the end of operations when mine dewatering will be at its peak, no phreatic drawdown is
predicted in Layer 1 of the groundwater model for the peat and river alluvium above the
underground mine. As much of the peatland comprises blanket bog habitat which is supported
by high rainfall as opposed to groundwater flow, no impacts are expected on peatland from
mine dewatering.

Summary

Although sensitivity of the receptors assessed is high, the magnitude of the residual impact is
judged to be low due to the minor nature of the changes to groundwater abstractions, surface
water baseflows and peat and the impact is not significant.

Impact GW02: Potential impact of changes to groundwater levels from dewatering of the mine on
groundwater abstractions, surface water and peat

Impact characteristics Initial impact Residual impact
Type (+/ - /neutral) Negative Negative
SIGNIFICANCE Not significant Not significant

Project design measures

e Exploration boreholes will be backfilled will grout or low permeability sealing material and fracture zones
will be sealed following drilling to reduce groundwater inflows.

e Future exploration tunnels within the mineral exploration area will be below a depth of 100 m below
ground level

Mitigation measures

e Groundwater levels will be monitored throughout construction and operation

e Future mine excavations will be reviewed against buffer zones for abstractions

o Water depths and total well depths will be obtained for private abstractions with currently unknown
depths where possible

o DGL will replace any abstractions significantly derogated by the operation
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3.5

Summary of Surface Water Impact Assessment

The study area for the surface water impact assessment is shown in Figure 3-2. It includes the
small watercourses (Pollanroe Burn, Unnamed Watercourse, Curraghinalt Burn, Attagh Burn
and Glenealy Burn) potentially impacted by mining activities as well as the Owenreagh and
Owenkillew Rivers. The sensitivities of the watercourses considered in this assessment to
changes in water quantity are outlined in Table 3-2.

Table 3-2: Sensitivity of watercourses for surface water quantity assessment

Watercourse Sensitivity Basis

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Pollanroe Burn and
minor tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Unnamed Watercourse
and minor tributaries

Owenreagh River, main

channel High Important sensitive and protected ecosystem

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Curraghinalt Burn and
minor tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Attagh Burn and minor
tributaries

Minor watercourse with limited ecological value. No flood
Low alleviation benefits or important morphological diversity
(i.e., is small upland watercourse)

Glenealy Burn and minor
tributaries

Owenkillew River, main High Important sensitive and protected ecosystem

channel

The surface water impact assessment quantifies the effects of the project on four hydrological
parameters:

e Annual runoff and flow pathways;
. Monthly flow conditions;
° Low flow conditions; and

° Flood flow conditions.

The effects assessment focused on quantifying changes in the hydrological parameters. The
WEFD requires river morphology (which includes flow and water level) to be protected to meet
the ecological objectives of the Directive and for watercourses to maintain Good standard.
UKTAG? (2008) developed standards to define a ‘maximum permitted change from natural flow’
for watercourses, with the change referring to a reduction, rather than an increase in flow.
Increases in flow are generally considered neutral or positive in terms of ecological status, as
long as the increases do not increase flood risk or cause changes to channel morphology. This
assessment has considered flow change reference values for Good Status, salmonid
watercourses.

2 UKTAG is the UK Technical and Advisory on the Water Framework Directive
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3.51

The key driving concept behind Planning Policy Statement 15 Planning and Flood Risk (“PPS
15”7, DOENI, 2006) is that development should not place the development at risk of flooding or
increase flood risk to others. Therefore, the assessment considers whether development will
increase flood flows in watercourses downstream and if there is an increase, the impact on
downstream flood risk is considered.

The method for calculating changes in flow conditions from the proposed infrastructure site was
based on a water balance model based on GoldSim modelling software. The quantitative model
makes stochastic based predictions, on a monthly time step, of surface water flows at the
proposed infrastructure site and downstream locations over a range of climatic conditions.

The surface water impact assessment also uses predictions from the project groundwater
model to assess impacts of underground mining on baseflows to the watercourses around the
mine site area. Details of the groundwater modelling are presented in Section 3.4.

The impact from the surface water impact assessment that is of relevance to the abstraction
licence application is as follows:

e Potential impact on surface water flow in the Pollanroe Burn, Unnamed watercourse and
Owenreagh River due to construction, operation and closure of proposed infrastructure
site (referenced as Impact SWO01 in ES documentation).

A summary of this impact is provided below.

Potential impact on surface water flow in the Pollanroe Burn, Unnamed
watercourse and Owenreagh River due to construction, operation and closure
of proposed infrastructure site

Construction

Construction will last two years and involve a number of activities that will disturb the natural
ground surface, cover the headwaters of minor tributaries to the Pollanroe Burn and will
increase runoff rates in the proposed infrastructure site. Mitigation is embedded in the proposed
construction works with the aims of controlling runoff rates and managing sediment.

The construction activities at the proposed infrastructure site will be divided into two stages.
Stage 1 will last 2 months and will include isolated construction sites that will be limited in size.
Runoff will be managed through local attenuation measures. The short time scale of these
works and their scale will result in negligible change in stream flows.

At the end of the first stage the West Pond and water treatment plant will be completed. This
means that during Stage 2, runoff from construction areas within the main mine site will be
routed to the pond and then treated in the water treatment plant before discharge to the
Pollanroe Burn. In a similar way to water management during operations, runoff rates will be
managed through attenuation in water management ponds and releases through the water
treatment plant. Impacts on stream flows are predicted to be similar to those assessed for the
operations phase (see below).

Overall, with mitigation the impacts on surface water in the Pollanroe Burn are predicted to be
neutral or positive with a negligible magnitude in the early part of construction, increasing to
neutral or positive with a major or medium magnitude at the end of construction, consistent with
the impacts predicted for operations.
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The residual impact on flows in the Pollanroe Burn, Owenreagh River and downstream reaches
of the Owenkillew and Lough Foyle tributaries is negligible with mitigation measures in place.

Operation (average annual and monthly flows)

During operation, the project will result in an increase in average annual and monthly flows and
low flow conditions within the Pollanroe Burn, and a decrease in flood flows. Water volumes in
the Pollanroe catchment will be increased from a pre-development scenario by the following
activities:

e Diversion of runoff from 0.07 km?® (5%) of the natural catchment of the Unnamed
watercourse due to construction of infrastructure within this area (Figure 3-4);

e Pumping of mine water from the underground workings to the West Pond, prior to
treatment and discharge to the Pollanroe Burn; and

e  Piping of municipal freshwater to the site to be used for drinking water, toilets and showers
will enter the East Pond as treated sewage discharge and will be treated again in the water
treatment plant before discharge to the Pollanroe Burn.

LEGEND

[ Diverted from Unnamed to Pollanroe

D Pollanroe Burn

E Unnamed Watercourse

Figure 3-4: Pollanroe and Unnamed watercourse catchments, showing diversion of
headwaters of Unnamed watercourse

The changes to the catchment areas will reduce flows in the Unnamed Watercourse by an
amount proportional to the loss in catchment area. The total catchment of the Unnamed
Watercourse at its confluence with the Owenreagh River is 1.39 km2, meaning there will be an
approximate 5% decrease in flows in this watercourse where it joins the Owenreagh River.
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Runoff rates in the catchment of the Pollanroe Burn will be controlled by the presence of water
management infrastructure included in the project design (including the Northern Diversion
Berm, West Drainage Ditch, Eastern Diversion Ditch, West and East ponds, and Clean Water
Pond) that captures and retains contact surface water within water management ponds.
Following treatment at the water treatment plant, contact water will be discharged at an outfall
on the Pollanroe Burn downstream of the water treatment plant. The outfall will also discharge
overflow from the Clean Water Pond. The location of the outfall is shown on Figure 2-1.

In addition to water treatment plant outfall discharge, the Pollanroe Burn will receive
underdrainage from the DSF and ponds upstream of the outfall, diverted non-contact water
from the Eastern Diversion Berm 100m downstream of the water treatment plant outfall and run
off from the access road discharged at greenfield rates after attenuation and treatment in SuDS.

Considering the inflows above, annual average flows in the Pollanroe Burn at the water
treatment plant outfall are expected to be approximately 40 L/s across the years modelled (Year
6, Year 12 and Year 20 of operation). This represents an increase of 22-27% from average
annual pre-development flow conditions at the water treatment plant outfall. The increased
runoff rates within the proposed infrastructure area, diversion of part of the Unnamed
Watercourse catchment and underground mine water inputs will more than offset the flows
diverted in the Eastern Diversion Ditch. Increases will be highest in summer months.

At the location where the Eastern Diversion Ditch flow enters the Pollanroe Burn, 100m
downstream of the water treatment plant outfall, there will be a larger increase in post-
development flows compared to baseline conditions. The increase in annual average flows is
predicted to increase by around 38 to 42% across the years modelled, with summer flows
increasing by 100 to 130%.

The predicted increase in annual average flows is lower at the mouth of the Pollanroe Burn
immediately upstream of the confluence with the Owenreagh River, ranging from 23-25%
across the years modelled, with increases up to 77% during summer months. Monthly flows at
this location are also expected to increase when compared with pre-development conditions,
but to a lesser extent than at the water treatment plant outfall.

Predicted pre- and post-development flows for the three assessment points on the Pollanroe
Burn in Year 12 of operation are presented in Table 3-3.
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Although the percentage increases in annual and monthly average flows seem high, the
volumes are low when compared to baseline high flow conditions. During average flow periods
when the flows in the channel are predicted to increase from baseline conditions, flows will be
retained in the channel, well below the top of bank. The increase in flow will result in an increase
in water levels of a few centimetres. There will be no increase in flood risk. Flow rates and flow
velocities during this time will be much less than would be experienced by the channel in flood
flow conditions. During high flow conditions, flows in the channel will be reduced from baseline
conditions, due to flow attenuation within the site

Increased average flows in the Pollanroe Burn are expected to result in an increase of flows in
the Owenreagh River downstream of the confluence with the burn. Flows in the Owenreagh
River are expected to increase by 0.9-1% for annual average flows when compared to baseline
conditions. Monthly increases range from 0.5% in winter months to 2.4% in summer months.
The predicted increase in flows in the Owenreagh River downstream of the Unnamed
watercourse is lower than downstream of the Pollanroe Burn. Downstream of the Unnamed
watercourse, there is predicted to be a 0.7% increase in annual flows and 0.4-1.8% increase in
monthly flows. This is due to the diversion of part of this catchment to the Pollanroe.

Operation (low flows and flood flows)

In terms of low flow conditions, summer baseflows in the Pollanroe Burn will be supported by
discharges from the water treatment plant or a minimum flow will be discharged from the
proposed infrastructure site consistent with the 95%ile annual low flow in the Pollanroe Burn to
retain flow in the burn (around 5 L/s at the outfall). However, water balance modelling predicts
discharges from the water treatment plant will be lowest during the first year of operations at
7 L/s and then after that the rate will be above 8.3 L/s (30 m3/hour) including during the summer.
In addition, groundwater modelling indicates flows of 6.1 L/s in the DSF and water management
pond under drains will discharge to the Pollanroe Burn. Therefore, the results would indicate
that low flows in the Pollanroe Burn would be higher than baseline conditions during operations.
The increase in low flow conditions in the Pollanroe Burn will result in a positive but negligible
change in low flow conditions in the Owenreagh River.

For flood flow conditions, no untreated discharges would occur from the mine water
management ponds up to and including the 1 in 1000 year 24-hour storm event. Predicted flood
flows from a range of return periods show that, during operations, attenuation of water on the
mine site would result in a decrease of peak flood flows in the Pollanroe Burn.
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Table 3-4: Comparison of baseline and post-development flood flows in Pollanroe
Burn
Storm event return Baseline flood d sy Difference Difference

period (years) flow (m?/s) ﬂogﬁ:gm&';/ts) (m3/s) (%)
Pollanroe Burn at outfall- 0.81 km?

2 0.91 0.61 -0.30 -33

5 1.19 0.78 -0.41 -34

10 1.44 0.94 -0.51 -35

25 1.83 1.17 -0.66 -36

50 2.21 1.40 -0.81 -36

100 2.66 1.68 -0.98 -37
Pollanroe Burn at mouth - 2.04 km?

2 2.28 1.99 -0.30 -13

5 3.00 2.59 -0.41 -14

10 3.63 3.12 -0.51 -14

25 4.61 3.95 -0.66 -14

50 5.57 4.76 -0.81 -15

100 6.71 5.72 -0.99 -15

In terms of the effect on the Owenreagh River downstream of the Pollanroe Burn, flood flows
are predicted to be around 1 to 1.5% lower than under baseline conditions, reducing
downstream flood risk.

Operation (summary)

The diversion of flows from the Unnamed watercourse to the Pollanroe Burn results in a
decrease in flows in the Unnamed watercourse under all flow conditions. This has a positive
effect during flooding as peak flows are reduced, but a moderate or major adverse magnitude
during low and average flow conditions. As the Unnamed watercourse is a low sensitivity
watercourse, the overall significance of the impact is considered minor. Additional mitigation is
not proposed.

The increase in annual average, monthly average and low flows in the Pollanroe Burn is not
expected to result in out of bank flows, bank erosion or deterioration of ecological habitats.
Conversely, the modified flow regime supports the maintenance of flows in the small
watercourse. Considering this and the reduction in flood flows, the impact is considered neutral
or positive. Changes to the Owenreagh River, downstream reaches of the Owenkillew River
and Lough Foyle and tributaries are negligible.

Closure

At mine closure, the proposed infrastructure site will be returned as close to greenfield
conditions as is practical. Over time it is predicted that flows in the Pollanroe Burn will return to
baseline conditions, post-closure, with the main difference being the increased catchment to
the Pollanroe Burn, due to the diversion of a small part of the Unnamed Watercourse catchment
to the Pollanroe. Given that the reach of the Pollanroe Burn potentially impacted by a reduction
in catchment area and flow during closure is very short (around 100m) and for the rest of the
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catchment average and low flows are predicted to be increased or very similar to baseline
during closure, the impacts of the development on flows in the Pollanroe Burn are predicted to

be neutral or positive.

Impact SWO01: Potential impact on surface water flow in the Pollanroe Burn, Unnamed watercourse and
Owenreagh River due to construction, operation and closure of proposed infrastructure site

Impact characteristics

Initial impact

Residual impact

Type (+/ - Ineutral)

Neutral

Neutral

SIGNIFICANCE (Pollanroe Burn)

Not significant

Not significant

SIGNIFICANCE (Unnamed watercourse)

Not significant

Not significant

SIGNIFICANCE (Owenreagh River)

Not significant

Not significant

Project design measures

man-made structures.

Mitigation measures

e Stream crossings for access road to be designed to pass 1 in 100 year flow.
o Contact water will be captured in ponds and treated prior to discharge to Pollanroe Burn.
e Water management ponds will be constructed below ground surface level so there is no water stored by

e Mine water management ponds will be designed to hold the 1 in 1000 year, 24-hour storm with no
discharge under normal operating conditions.

e Ponds have a spillway or other structure that will allow excess water to leave the ponds in a controlled
manner to control any spills for events in excess of the design condition.

e Measures to control runoff during construction will be outlined in the Construction Environmental
Management Plan, a final version of which will be agreed prior to the start of construction activities

e Water management ponds will be retained at closure to attenuate flood flows

For and on behalf of SRK Consulting (UK) Limited
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SRK Consulting Curraghinalt Abstraction (Mine Water)— Technical Appendix A

APPENDIX

A  SITE WATER BALANCE 2020 UPDATE
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1 Introduction

Kaya Consulting Ltd. has been commissioned by Dalradian Gold Limited (DGL) through SRK
Consulting UK (SRK) to undertake water balance calculations for the proposed Curraghinalt
Gold Mine in Northern Ireland, to support the Environmental Impact Assessment (EIA). The
Curraghinalt site is located in the Sperrin Mountains, an upland region in Northern Ireland.

The water balance is based on the mine site layout, dry stack designs and process plant water
balance information provided by others and described in detail elsewhere. Key information
required for the water balance is summarised in this report, with appropriate references to the
source documents.

This report replaces the Water Balance Report in the 2017 ES (Appendix C4, Annex A) by
updating the information and allowing the assessments and information to be reviewed in the
one report. There is duplication of earlier information that remains unchanged. The concept and
models remain the same.

The calculations are based on monthly inputs so are suitable for general water management at
the site. Calculations are reliant on inputs from other study contributors on key water balance
components of the site. This includes;

e  Process water circuit — JDS Engineering and Canenco

e Dry Stack Facility (DSF) area — SRK Consulting

e  Water management infrastructure design — JDS Engineering and Hoy-Dorman
e Underground mine dewatering — SRK Consulting

e  Water Treatment Plant — JDS Engineering

The report also provides estimates of runoff volumes for short-lived (hourly and daily) storm
events and assesses the water storage capacity of key water management ponds.

The purpose is to calculate operational water levels/volumes in the water management ponds
and to calculate required water treatment rates to maintain water levels in the ponds at
appropriate operational levels, required for flood water management. Design of the water
management infrastructure is not part of this assessment and this work is being undertaken by
JDS Engineering and Hoy-Dorman as noted above.

This report is based on the mine life and mine layout which supports the EIA and Planning
Application for the site.

Itis assumed that the mine life extends for 20 years, with operations commencing on 1st January
in the first year of operations.

This report focusses on the Proposed Infrastructure Site to the south of the study area. The
Proposed Infrastructure Site is situated in the headwaters of two small watercourses (Pollanroe
Burn and Unnamed Watercourse) that drain to the Owenreagh River, which is a main tributary
of the Owenkillew River.
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1.1 Key Changes from the Environmental Statement

The overall water management plan for the mine (see Section 2.1) remains the same as
presented in the ES 2017 water balance (Environmental Statement Volume 3, Appendix C4,
Annex A). The major processing change at the mine site in 2019 is the removal of cyanide
processing of ore at the site; the ore is now pre-processed at the site and trucked offsite for final
processing. This has limited impact on the water balance at the site but removes any risk of
cyanide contamination. The process water balance is updated in the light of this change in ore
processing and the new process water balance is included in this report.

There have been changes in the final shape of the Dry Stack Facility (DSF). This has resulted
in small changes in the overall size of the DSF and the final topography. Further seepage
analysis was also undertaken in support of the DSF design and this is discussed in more detail
in Section 3.5.1.

The extent of the underground mine has been changed and groundwater modelling of water
inflows to the underground workings has been updated. The new underground water inflows
are incorporated in this updated water balance.

The following other changes have been made:

e Hydrological inputs for undeveloped areas (natural runoff) have been improved following
further analysis of baseline flow data collected between 2017 and end 2019. This work
has been augmented by a review of regional data and rainfall-runoff modelling. The
updated approaches are presented in Chapter 3

e  Hydrological inputs (runoff and seepage) for the DSF have been updated following work
undertaken by SRK (2020b)

e Climate change is explicitly considered in model inputs, based on UKCP18 climate
predictions  (https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/about)
and DFI (2019)

e Anerrorin the sewage production rate in the 2017 water balance has been corrected (see
Environmental Statement Volume 3, Appendix C4, Annex A, Section 5 for sewage values
used in the 2017 water balance). In addition, sewage is now treated near source and then
discharged to one of the on-site water management ponds before being passed through
the main mine Water Treatment Plant. In the ES 2017 report sewage was discharged
directly to the Pollanroe Burn after treatment in the dedicated sewage treatment plant (see
Environmental Statement Volume 3, Appendix C4, Annex A, Section 2,1 for description of
approach in ES 2017 report)

e  The capacity of the end of line Reverse Osmosis (RO) Water Treatment Plant (WTP) has
been increased to 300 m3/hour from 200 m3/hour to provide additional treatment capacity
at the site
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2 Proposed Infrastructure Site

This chapter outlines the general water management plan for the Proposed Infrastructure Site
and process plant water requirements used in the model.

There are no significant changes to the management of surface water at the Proposed
Infrastructure Site. The key small-scale changes are:

e In the 2017 water balance it was proposed to discharge treated sewage (treated by
standard sewage treatment methods) directly to the Pollanroe Burn. Treated sewage will
now be discharged to the East Pond, where it will pass through the Reverse Osmosis
Water Treatment Plant (WTP) before discharge to the Pollanroe Burn. Effectively the
sewage will be treated twice, but the purpose is to combine all treated water so that it is
passed through the WTP and can be regulated at one location.

e  Fresh water for the mine process can be provided from the Clean Water Pond or treated
water from the WTP. In the 2017 water balance an assumption was made that excess
water from the WTP would be pumped to the Clean Water Pond before overflowing to the
Pollanroe Burn. This was a simplification within the model that did not impact the overall
water balance. In this water balance the model routine has been updated so that water
from the WTP is discharged directly to the Pollanroe Burn, with water pumped to the Clean
Water Pond only if there is a shortage in that pond. Clean water for the process is taken
from the Clean Water Pond where available, before water is pumped from the WTP. This
change does not impact the overall water balance or discharges from the site but removes
an over-simplification in the flow pathways in the 2017 model.

e There have been small changes in the catchment areas reporting to water management
ponds, due to changes in the DSF. Hence, these catchment areas are updated and the
presentation of these catchment areas (see Table 1) is simplified compared to the 2017
report to focus on key types of catchment (natural, hardstanding etc,) that are discussed
in Chapter 3. This change makes it easier to cross-reference the catchment areas to the
catchment type and method used to calculate flows for that catchment.

e A small clarification has been made in the design of the under-drains of the DSF in that
there will be manhole access for water quality testing at the downstream end of the drain,
but water in the under-drain will flow to the Pollanroe Burn as before.

e There are changes to the process water balance at the site, due to the change in the
process method. This has changed the water demands of the process, which is outlined
in Section 2.1. The structure of this section is also changed compared to the 2017 report
to reflect the new simpler process and to aid clarity.

Other changes to the general layout drawings for the mine site, which do not impact on the
water balance, are not discussed in this report.
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2.1 Proposed Infrastructure Site Layout and Catchments

The Proposed Infrastructure Site is shown in Figure 1. This area will include the following
infrastructure:

° Processing Plant, Stockpile, Haul Road, Crusher, Warehouse and Workshop, Admin
Building and Car Park

e DSF Area
¢  Mine Water Management Ponds; East Ponds (Upper and Lower) and West Pond
e Clean Water Pond

e Access Road to Mine Site
The aims of the water management plan can be summarised in three main concepts;

1. Capture, storage and treatment of all water that contacts mining activities/infrastructure
and which could have poor water quality.

2. Limit natural runoff from outside of the Proposed Infrastructure Site from contacting mine
infrastructure to reduce water volumes needing to be treated.

3. Capture of clean (non-contact) surface water runoff from upslope of the Proposed
Infrastructure Site to be available for use as fresh water in the process plant. Where
possible water used in the process will be untreated mine water to limit the need for fresh
water inputs.

Design of the water management infrastructure has been undertaken by JDS Engineering and
Hoy-Dorman.

The Proposed Infrastructure Site will be bounded to the north, east and west by berms and
associated ditches which will capture natural surface water runoff from upslope of the Proposed
Infrastructure Site and route it away from contacting with mine site infrastructure (refer to Figure
2).

Flows from the north of the Proposed Infrastructure Site will be routed to a Clean Water Pond
located to the north-east of the mine site area. Water will be stored in the Clean Water Pond
(capacity of 40,260 m?) to provide a source of additional make-up water for the processing of
ore and to maintain a minimum flow in the Pollanroe Burn (compensation flow). Water will be
discharged from the Clean Water Pond to the main project outfall to the Pollanroe Burn and the
pond will have a spillway to allow free overflow during extreme events.

The diversion berm along the eastern edge of the Proposed Infrastructure Site will capture
surface water from hillslopes located on the eastern side of the catchment and route it around
the periphery of the mine to ultimately discharge into the Pollanroe Burn on the slopes below.
A diversion ditch along the western edge of the DSF will capture surface water runoff from the
slopes on the western side of the catchment and will route it to the West Pond.
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Runoff landing within the mine site area will be routed through a series of ditches to the three
water storage ponds:

e Upper East (562,870 m? capacity) and Lower East Ponds (9,973 m3 capacity) receive
surface water runoff from the mine infrastructure area and runoff seepage from the eastern
part of the DSF.

e West Pond (38,855 m? capacity) receives runoff and seepage from the western part of the
DSF and runoff from the West Diversion Ditch. Excess water from the underground
workings (not used in the process or tailings paste plant) will be pumped to the West Pond.

Runoff entering the ponds will need to be treated before discharge. The ponds are provided
with spillways for emergency safety conditions. However, during operations there should be
zero uncontrolled discharge from these ponds. Storm water storage in these facilities is
discussed in Appendix 1.

A WTP will be located to the south of the East and West Ponds. Water from the treatment plant
will be pumped to the Clean Water Pond (if water levels in the pond are low) or to the Pollanroe
Burn at the outfall point close to the treatment plant. All water released to the Pollanroe Burn
will need to be of sufficient quality to meet the site discharge consent.

The treatment plant proposed at the site will be based on RO technology, with a two stage RO
system to meet water quality requirements at the site. The plant is being designed by JDS
Engineering. The proposed system will include a crystalliser to limit the volume of the plant
effluent. Many RO systems have a brine waste, but the proposed system will have a solid
residue with water losses of less than 0.5% of the inflow to the treatment plant.

Drinking and other sanitary water will be provided by a piped mains water supply. Sewage will
be treated using standard methods and the liquid effluent from this process with be discharged
to the East Pond, from where it will pass through the RO treatment plant, before discharge to
the Pollanroe Burn. Drinking, sanitary water and sewage will be kept on a separate system to
the mine water management system up until the point of discharge to the Upper East Pond.

The DSF has been designed by SRK Consulting (SRK (2020c). During construction of the
mine, waste rock from the creation of the underground mine access will be used to form a
Starter Dam along the southern (downslope) edge of the DSF area (See Figure 3). This will
provide a base for deposition of the tailings through the mine life. This Starter Dam will be
comprised of unreactive rock and will be vegetated and reclaimed along the south facing side.
In the model these areas are considered as having runoff conditions similar to natural
conditions, as distinct from the tailings areas within the DSF. The DSF will then be progressively
developed from east to west across the mine site, with Figure 3 illustrating the approximate
evolution of the facility over time. The facility will have a series of internal drains and water
flowing through the internal drains will be captured and routed to the East and West Ponds.
The facility will also have a basal liner, with an under-drain below the facility. The under-drain
will receive any residual water seepage from the facility through the liner as well as local
groundwater. The under-drain will have manhole access for water quality testing, but it is
assumed that water in the under-drain will flow to the Pollanroe Burn.
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The catchment areas flowing to each part of the mine are summarised in Table 1 and Figure 2.

The evolution of the DSF in terms of catchment areas draining to the East and West Ponds are
outlined in Table 2 to Table 4.

The DSF will be progressively reclaimed and will be covered by an engineered cover comprising
a 0.3 m thick layer of dry stack tailings blended with bentonite clay. This will be topped by 0.5
to 1 m thick layer of soil material that will be vegetated. The reclamation will occur on an annual
basis during the summer months, with two-thirds of the DSF assumed to be reclaimed by the
end of Mine Life. For more information on the DSF refer to the Dry Stack Facility Feasibility
Design Report (Appendix G to the Mine Waste Management Plan (including two addendums
2019 and 2020).

Water management infrastructure that will convey contact water within the site has been
designed for the 1 in 1,000-year 24-hour storm event (based on FEH 2013 rainfall depths,
Stewart et al., 2012). Other water management infrastructure will be designed for the 1 in 1000-
year event (internal drainage within the Proposed Infrastructure Site) and 1 in 100-year event
(access road outside of Proposed Infrastructure Site).

Table 1: Summary of key catchments draining to East and West Ponds
Catchment West Pond East Ponds
Catchments (m?) | Catchments (m?)
DSF Area (see Table 1) 125,700 145,980
Natural Catchments (non-hardstanding) 61,145 142,745
Mine infrastructure (hardstanding) 38,542
Pond Areas 18,400 24,300
TOTAL 205,245 351,568
TOTAL 556,813
Table 2: Evolution of catchments draining to West Pond. Table gives areas at end
of given year
West Pond Catchments
2aNon- Pre- Active
Hardstanding developed Dry Reclaimed Pond
Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total
Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 61,145 0 125,700 0 0 18,400 205,245
1 61,145 0 125,700 0 0 18,400 205,245
5 61,145 0 125,700 0 0 18,400 205,245
9 61,145 0 62,850 62,850 0 18,400 205,245
11 61,145 0 31,425 94,275 0 18,400 205,245
20 61,145 0 0 75,420 50,280 18,400 205,245
a Includes Starter Dam as outlined in the text
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Table 3: Evolution of catchments draining to Upper East Pond. Table gives areas
at end of given year
Upper East Pond Catchments
2Non- Pre- Active
Hardstanding developed Dry Reclaimed Pond

Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total

Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 122,355 38,542 129,880 0 0 16,700 307,477
1 122,355 38,542 129,880 0 0 16,700 307,477
5 122,355 38,542 35,717 94,163 0 16,700 307,477
9 122,355 38,542 9,741 25,976 94,163 16,700 307,477
11 122,355 38,542 4,871 30,847 94,163 16,700 307,477
20 122,355 38,542 0 9,741 120,139 16,700 307,477

a Includes Starter Dam as outlined in the text

Table 4: Evolution of catchments draining to Lower East Pond. Table gives areas
at end of given year
Lower East Pond Catchments
2Non- Pre- Active
Hardstanding developed Dry Reclaimed Pond
Catchment Hardstanding | Dry Stack Stack Dry Stack Area Total
Year (m?) Areas (m?) (m?) (m?) (m?) (m?) (m?)
-1 20,391 0 0 0 16,100 7,600 44,091
1 20,391 0 0 0 16,100 7,600 44,091
5 20,391 0 0 0 16,100 7,600 44,091
9 20,391 0 0 0 16,100 7,600 44,091
11 20,391 0 0 0 16,100 7,600 44,091
20 20,391 0 0 0 16,100 7,600 44,091

a Includes Starter Dam as outlined in the text

2.2 Mine Water / Process Water Demands

The Process Water Balance has been updated since the ES submission. The Process Water
Balance has been developed by Canenco and is outlined in Appendix 2. The key components
of the Process Water Balance have been included in the site-wide water balance model,
particularly where the Process Balance interacts with other mine components. Where there is
recycling of water within the process this is not explicity modelled in the water balance
presented in this report as it does not impact on the surface water management at the site, i.e.,
this is water that is cycled within the process plant buildings.

The process proposed includes grinding and flotation of the mined ore, as well as tailings
preparation and a paste plant prior to the management of tailings in the DSF and underground.
As a result, there is only a minor change to the overall water requirement in the process as
many of the components of the process remain as before.

The process requires 156.7 m¥hour of water. Of this 140.8 m¥hour is recycled and re-used
within the process plant. Water leaves the process in the following ways;

e with the ore concentrate shipped from the mine (0.5 m3/hour);
e with the paste production process for tailings sent to underground (11.6 m3hour); and
e with the tailings sent to the DSF (3.8 m%hour).
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Of this only the water with the tailings can eventually report to the East or West Ponds.

This loss of water from the process needs to be balanced by a water inflow of 15.9 m3/hour.
For reference the ES water balance had a water requirement for the process of 19.16 m3/hour.
Some of this water needs to be fresh water (non-mine contact), while other water can be
recycled from other sources within the mine site. In detail:

e 7.2 m3/hour needs to be fresh water, either from the Clean Water Pond or treated water.
The preferred source of fresh water is from the Clean Water Pond, as it can flow to the
process plant through gravity.

e 5.7 m3%hour can be pumped directly from the underground workings and be used untreated

° 3 m3/hour enters the process with the ore itself, i.e., it is also sourced from underground
workings and is untreated

The fresh water is used for mixing with reagents (3.7 m3%hour) and as Gland Water (3.5
m3/hour).

These requirements are assumed to be constant through the mine life based on the average
rate of ore production. The production rate is constant through the life of mine (LOM) with small
variations each year. Those variations do not materially affect the modelling.

There are water requirements for spray water for dust suppression during dry periods for the
DSF. Spray water will also be used within the process to manage dust. This water will only be
applied within the mine area and mine water can be used for this purpose. It could be taken
from any of the water management ponds, but for the purpose of modelling it is taken from the
East Pond. The spray water is 10m3hour for summer months and 5 m3/hour for non-summer
months.

FEI2_App C4 Annex A Water Balance Oct 2020.docx 14
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3 Hydrological Inputs

This chapter outlines methods and values used to generate the hydrological inputs to the water
balance model. The main focus of the study is on surface water but estimates for seepage
inflows from the DSF are also included. Information on groundwater inflows to the underground
mine are provided in Chapter 4.

Predictions of monthly flow rates from the mine site area and surrounding catchments are based
on:

e Analysis of gauged flow data for watercourses close to the mine site. This includes data
collected as part of the baseline monitoring program and from Dfl Rivers national gauged
flow data set.

° Development of methods for calculating runoff for mine site areas, i.e., from the DSF area
and natural (peat dominated) catchments.

e  Standard UK Wallingford Hydrosolutions LowFlows2 software
(https://www.hydrosolutions.co.uk/software/lowflows2/), for catchments close to the site.
The LowFlows2 data is additional information used in this assessment compared to the
2017 report. This dataset provides estimates of flow duration curves for ungauged
watercourses throughout the UK and is a suitable dataset to be compared to the available
on site data. Its use improves the quality of flow inputs to the model.

As the water balance works on inputs provided on a monthly time step, the analysis focusses
on annual and monthly totals. However, a model sensitivity run was also undertaken using daily
hydrological inputs to test the model response to sub-monthly variations in hydrological inputs.
The storm water calculations (Appendix 1) are also based on daily (24-hour) storm durations.

For surface water runoff there are four key types of catchment at the mine site;

1. Natural undisturbed catchment areas.

2. Active DSF. These are the parts of the DSF area which are undergoing active creation.
These are composed of exposed, un-vegetated tailings and waste rock.

3. Re-claimed DSF. Once active deposition has been completed the dry stack areas will be
reclaimed through the placing of a soil cover.

4. Plant site and roads. Hardstanding areas or disturbed ground with higher runoff totals.

The approaches taken in the water balance report to calculate runoff and seepage rates to the
water management ponds are described below, after an initial description of key precipitation
and evapotranspiration data. As the updates to the methods used to calculate surface water
runoff at the site use these precipitation and evapotranspiration data sets their discussion is
moved earlier in this chapter compared to the 2017 report.
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3.1 Precipitation Data

Annual and monthly precipitation parameters for the site are based on analysis of UK Met Office
monitoring data at Lough Fea, which is the closest station to the project area. The site is located
at a similar elevation to the mine site so is considered a good analogue for the site. The UK
National River Flow Archive (NRFA, https://nrfa.ceh.ac.uk/) provides daily calculated rainfall
totals for selected UK flow gauging stations, with data available for the Owenkillew River at
Crosh. NRFA data was also obtained and compared to the Lough Fea information, showing a
good fit. Gaps in the Lough Fea data set were filled using data from the NRFA data and the
annual totals at Lough Fea were calculated with these gaps filled. Annual rainfall totals are
shown in Figure 4. The average annual rainfall total (hydrological year) at the Lough Fea gauge
is 1,347 mm, which is slightly higher than the value of 1,336 mm used in the 2017 water balance
report.

The UK Flood Estimation Handbook (FEH) also provides estimates of annual precipitation for
catchments throughout the UK, with the SAAR (Standard Annual Average Rainfall) value for
the Pollanroe Burn at 1,367mm, close to that at Lough Fea, showing a good correlation between
standard data sources.

The monthly average distribution of rainfall is shown in Table 5 and Figure 5.

More information on the approach to modelling inter-annual variations in rainfall is provided in
Section 3.6.

HYDROLOGICAL YEAR

(MM

ANNUAL PRECIPITATION

ﬁ
0

1980
0

002
2004 ¢
2010 ¢

Figure 4: Lough Fea — Annual Precipitation Data
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3.2 Evaporation Data

Evaporation from open water ponds and potential evapotranspiration (PE) from exposed mine
site areas are based on the following approaches

e  Calculation of PE from met station data collected at the mine site meteorological station (5
years of data)

e  Calculation of long-term PE records (for comparison with long-term precipitation records)
based on meteorological data from Lough Fea. This data was then scaled to provide
similar average conditions to the site data

PE was calculated using the Oudin et al. (2005) approach that was developed specifically for
the purpose of generating evapotranspiration records for hydrological modelling for sites with
limited evaporation or other meteorological site data.

The average PE from the site data was calculated as 457 mm/year, with the monthly distribution
of values provided in Table 5. Daily and monthly totals were calculated for the period 1966 to
2019 based on Lough Fea temperature data where available (1981 to 2019), with time series
for earlier years based on a relationship between annual precipitation and annual PE developed
using the 1981 to 2019 data. Open water pond evaporation was set equivalent to PE for the
purpose of this model, due to limited other information and given the small surface areas of
ponds relative to the overall site area.

AL YEAR
]
1
]
1

ANNUAL EVAPORATION {MM) - HYDROLOGI(

1970
)
|
1990 |

)
1974 ¢
1976 [
1978
2000
2002
2004
2010
2014 ¢
01
2018

201

Figure 5: Lough Fea — Annual Evapotranspiration Data based on Oudin et al. (2005)
methods
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3.3 Natural Catchment Runoff

Calculation of stream flows and runoff rates for the catchments and watercourses located close
to the site are based on (i) twelve flow gauging stations constructed and operated for this
project, (ii) review of regional flow monitoring stations operated by the UK government and (iii)
standard national methods of flow estimation (i.e., LowFlows2 and FEH).

Runoff rates from natural surfaces at the site are based on data obtained for small catchments
(e.g., Pollanroe Burn) close to the site. Within the site baseline flow data set, flows are
measured on five streams where the upstream catchment is less than 25km? in size;

e  FLO1 - Curraghinalt Burn, 1 km?

e FLO2 - Glenealy Burn, 1 km?

e FLO4 - Glenlark Burn, 21.9 km?

e FL11 — Sruhanalticarra Burn, 1 km?

e FL13 — Pollanroe Burn, 1 km?

Annual average runoff rates for these catchments range from 762 mm to 1,047 mm, with a
median of 849 mm, with the results for FL13 being an outlier with significantly higher runoff than
the other sites. As discussed in the Surface Water Baseline Report, there are issues with low
flow measurement at FL13 due to changes in bed form over time.

Within the Dfl Rivers data set there are no stations with catchments < 100 km? near to the site.
In the 2017 ES extrapolation of data from larger catchments to the onsite stations produced
estimates of runoff for the Pollanroe Burn of between 700 — 900 mm per year. For this update
flow duration curve outputs from the LowFlows2 software were also obtained. LowFlows2
calculates flow duration curves for any ungauged catchment in the UK, with the method
calibrated against observed data at gauged sites. There is uncertainty with LowFlows2 outputs
for small (<25 km?) catchments, given the limited number of gauging stations on small
catchments and the impact of local conditions on flow conditions for small watercourses.
Therefore, the LowFlows2 data should be compared/calibrated against site data, of the type
collected as part of the baseline assessment. The resultant flow values used in this assessment
for small catchments are based on comparison between LowFlows2, site data and hydrological
modelling calibrated against the on-site data. This approach provides a robust method that
utilises on-site data and national methods to produce typical flow conditions for natural
catchments at the site and for the Pollanroe Burn.

LowFlows2 results are considered more representative for larger watercourses, and this is
borne out by the good comparison of baseline flow data for the Owenreagh River (53.5 km?, at
the junction with Pollanroe Burn) with the LowFlows2 results, which are discussed in more detail
in Section 3.9. This allows the LowFlows2 data to be used to develop flow duration curves for
the Owenreagh River at the site.
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The flow duration curves for the five gauging stations at the site are compared to the LowFlows?2
results in Figure 7, with flow data normalised by area to allow comparison of data from different
sized catchments. The data shows that all of the sites, apart from FL13, appear to fit reasonably
well with the LowFlows2 data from the Owenreagh and Pollanroe Burns, with the Pollanroe
Burn having slightly higher flow per unit area compared to the Owenreagh. Following additional
review there is uncertainty with the data at FL13 due to the presence of a relatively mobile bed
at the gauged site and a culvert downstream of the site that results in difficulties in accurately
calculating low flows. Excluding data from FL13 and averaging the flow duration curves for the
other 4 sites, gives the average flow duration curve in the lower graph in Figure 9. It shows a
generally good fit against the LowFlows2 data, especially in the range 40%ile to 95%ile (graph
is log scale).

To further assess the site data and to try to extrapolate the period of record at these gauges to
a longer period record, simple rainfall-runoff models of each of the small gauged catchments
was constructed using a catchment water balance model (Australian Water Balance Model
AWBM, Broughton, 2004, see Surface Water Baseline Report, 2020 for more information on
the model set-up and calibration). The models were calibrated for each gauged site and a
single set of calibrated parameters was then used to calculate a long term (1966 — 2019) flow
time series based on the observed and calculated precipitation and PE data described in
Sections 3.1 and 3.2. A comparison between the modelled flow duration curve, the observed
flow duration curve and data from LowFlows2 are shown in Figure 8, illustrating a reasonably
good fit between all the data sources. The modelled curve is similar to that for the Pollanroe
Burn from LowFlows2 and is slightly higher flows than the curve based on observed flows.
Compared to the site data the use of the modelled flow time series is likely slightly conservative,
in that it produces higher flow volumes within the water balance.

The monthly flow distribution is shown in Table 5 and Figure 6. A summary of the flow statistics
for an example 1 km? catchment is provided in Table 6.

The model output is used as an input to the water balance for any natural, undeveloped
surfaces. On average the runoff total predicted by the model was 898 mm, equivalent to 67%
of mean annual precipitation. The annual variation in runoff (compared to precipitation) in the
input dataset is shown in Figure 9. The average value used in the updated water balance is
higher than the average of 700 mm used in the 2017 ES water balance.

A key low flow condition is the 95%ile flow, which is the flow that is exceeded for 95% of the
time annually. The mine water management plan requires that a minimum compensation flow
will be discharged from the mine site area to provide at least the pre-development 95%ile flow
for the Pollanroe Burn at the mine site outfall, to maintain flows in the watercourse downstream
of the mine. The 95%ile flow from the LowFlows2 analysis is 3.9 I/s/lkm? from LowFlows2 and
4.6 I/s/km? from the site data. In the 2017 ES water balance the 95%ile flow was calculated as
4.2 1/s/lkm2. As the 2017 ES value is mid-way between the other two estimates, it is retained for
the updated water balance, giving a 95%ile flow at the mine outfall of 3.52 L/s or 12.7 m3/hour.
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Table 5: Monthly flow and rainfall percentages

Percentage flow in each month

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Runoff% | 13.4 | 102 | 10.1 | 7.4 6.1 4.5 35 4.9 6.1 95 | 114 | 129
Rainfall % | 106 | 7.9 8.3 6.4 6.7 6.6 6.7 8.1 8.2 9.9 | 10.0 | 10.6

PE % 1.4 23 5.1 86 | 138 | 17.2 | 186 | 15.2 | 9.5 50 | 21 1.2

20

Percent of Annual Total in each Month

1 2 3 a 5 6 7 8 9 10 11 12
Month
—e—Runoff % —e—Rainfall% -—e—PE%
Figure 6: Comparison of monthly runoff and precipitation distributions

FEI2_App C4 Annex A Water Balance Oct 2020.docx 23



Kaya Consulting Ltd

1000

£
<
v
2
M
-
<
o
(o}
S
o
w
1
0 10 20 30 40 50 60 70 80 90 100
Percent of Time Flow Exceeded
FLO1 FLO2 FL11
e FLOA FLO13 = eeeee. LowFlows2 - Pollanroe
------ LowFLows2 - Owenreagh
1000
£ 100
Tohay
w
2
m©
2
<
@
Qo
2 10
[Te
1
0 10 20 30 40 50 60 70 80 90 100
Percent of Time Flow Exceeded
Average (FLO1, FLO2, FLO4, FL11) =====-| owFlows2 - Pollanroe
------ LowFLows2 - Owenreagh
Figure 7: Comparison of flow duration curves for onsite flow monitoring stations

and LowFlows2 results

FEI2_App C4 Annex A Water Balance Oct 2020.docx 24



Kaya Consulting Ltd

1000

£ 100
~
wi
S~
=
1]
o
<
]
Q
2 10
T

1

0 10 20 30 40 50 60 70 80 90 100
Percent of Time Flow Exceeded
Average (FLO1, FLO2, FLO4, FL11) wmm==e LOWFlows2 - Pollanroe
“====-OwFLOWS2 - Owenreagh Modelled Data
Figure 8: Comparison of flow duration curves used in assessment
1400
E 1200
£ L ™ L4
A » 2
§ 1000 v
Jé .'~
o ®
o 800 oy
S »
i oo L ]
= 600
8 L ]
@

ER e oﬂﬂm’ﬂgu.. B
®
po }
E
£ 200

0

800 1000 1200 1400 1600 1800
Annual Precipitation (mm)
® RUNOFF @ EVAPORATION
Figure 9: Comparison of Modelled Annual Runoff with Annual Precipitation

FEI2_App C4 Annex A Water Balance Oct 2020.docx 25



3.4

Table 6: Flow Duration Curve for Natural Catchment
Percent of Time Flow Model Input
Exceeded (I/s/lkm?)
99% 35
95% 4.8
90% 5.9
85% 6.9
80% 7.8
75% 8.9
70% 10.1
65% 11.4
60% 13.1
55% 15.6
50% 18.6
45% 22.2
40% 26.4
35% 31.0
30% 35.8
25% 413
20% 47.7
15% 55.1
10% 65.0
5% 80.5
1% 112.8
Mean 28.5

Runoff from Disturbed Mine Site Areas

Disturbed mine site areas include the process plant, offices and associated parking areas. In
the water balance model all runoff from these areas is routed to the East Pond.

It is assumed that these areas have an annual runoff rate 20% greater than that of the natural
catchments, which themselves have high runoff rates. Therefore, runoff from areas of
hardstanding are just over 80% of annual precipitation. This approach is considered a
reasonable and conservative approach for representing annual and monthly runoff rates over
the varied surfaces within the mine site area, that will include unpaved roads, hard standing
areas and roofs. There will be drainage features associated with the mine site area (pipe work,
swales and other SuDS) that will manage the runoff rates. Therefore, the runoff rate suitable
for monthly flow calculations will be expected to lie between the runoff from natural catchments
(around 65%) and runoff rates from disturbed areas during storm events (around 90%), with a
value of just over 80% providing this balanced value. In the model the calculated natural runoff
is scaled by 1.2 to provide inputs for the disturbed site areas. The model sensitivity to this input
is considered in the sensitivity assessment with a further 20% variation in the runoff rate.
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3.5 DSF Infiltration and Runoff Rates

The DSF will be comprised of a mix of waste rock and non-reactive tailings. The DSF is
designed with waste rock forming a starter embankment along the southern edge of the facility
with the area to the north filled with a mix of waste rock and non-reactive tailings, but
predominantly with tailings. There will be a basal liner that will prevent infiltration to the
subsurface and a series of drains within the facility that will route water seeping into the DSF to
one of the water management ponds. Surface water will be routed to the north of the facility as
it is constructed, from where it will be routed to one of the water management ponds. The DSF
areas will be progressively reclaimed, with the mine material capped by mixed tailings and
bentonite clay, topped with a soil cover. The sequencing of the formation of the DSF is
summarised in Figure 3 and Table 2 to Table 4.

Details of the DSF design are provided in the Dry Stack Design Report (Appendix G to the Mine
Waste Management Plan (including two addendums 2019 and 2020, including SRK (2020c)).

Detailed modelling of infiltration, seepage and runoff from the DSF has been undertaken (SRK
2020b), which is an update from the 2017 water balance, which used infiltration and runoff rates
which were based on standard design parameters and not site-specific modelling work. The
new inputs have the following runoff and infiltration rates from the active and reclaimed DSF for
a year with average precipitation.

° Active DSF

o % of annual precipitation as infiltration to DSF and then to water management ponds
=22%
o % of annual precipitation as surface runoff to water management ponds = 60%

o  Total of infiltration and runoff = 82% of annual precipitation
e Reclaimed/Closed DSF

o % of annual precipitation as infiltration to DSF and then to water management ponds
=12.5%

o % of annual precipitation as surface runoff to water management ponds = 50%

o Total of infiltration and runoff = 62.5% of annual precipitation

In the 2017 water balance the model considered 30% infiltration and 36% runoff for the active
DSF. The updated modelling predicts higher runoff rates and an overall higher percentage of
the annual precipitation reporting to the water management ponds as runoff and infiltration. In
the 2017 water balance it was assumed that 75% of annual precipitation reported to the water
management ponds, but this was not based on an assumed runoff rate for the reclaimed
surface. The values used in this report are based on modelling of the reclaimed surface and are
close to the runoff rates used for natural catchments.

The rest of the water is lost to evaporation at the surface and seepage through the basal liner
(see Section 3.5.1). There is also a contribution from drain down of tailings water that is
discussed in Section 3.5.2.
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Runoff rates are predicted to be high for the active DSF due to the near saturated water content
of deposited tailings. In addition, new tailings will be progressively deposited on the surface of
the DSF so that the upper layers will remain saturated even in dry weather conditions.

Inputs to the water balance model were based on the same soil water accounting method
(SWAC) used in SRK (2020b) and developed as an addition to the seepage/groundwater
model. The model was run for the full precipitation and evapotranspiration time series outlined
in Sections 3.1 and 3.2. Outputs from this model are used to generate monthly runoff and
seepage rates in response to the precipitation and evapotranspiration inputs. The same input
data sets were used in the SWAC method as were used to generate surface water flows in
Section 3.3. These runoff and seepage values were then applied to the relevant active or
reclaimed areas of the DSF within the water balance model.

3.5.1 Seepage through Basal Layer of the DSF

The seepage through the basal layer of the dry stack is predicted to be 1.19 m3¥day (SRK
2020b) near the end of operations, falling to 0.74 m3/day once the facility is closed. These are
best estimate predictions with conservative (upper) values of 2.25 m3/day for operations and
1.33 m3/day for closure.

The rate of seepage in any one year of operations will depend on the surface area of the DSF
and its height. Crudely the seepage rate during operations is 0.14% of annual precipitation, or
1.9 mmlyear. For closure itis 0.09% or 1.2 mm/year. These values are applied in the water
balance model to any active or closed part of the DSF. The seepage value at the end of mine
life from the DSF was predicted to be around 1.06 m3/day as the water balance model provides
a more refined modelling of the balance between active and reclaimed areas of the DSF than
in the dry stack seepage modelling work (with the reclaimed areas producing lower seepage
rates than active areas by the end of mine life). The water balance predictions are then scaled
to match the values in SRK (2020b).

The seepage rates calculated through the basal layer of the DSF are lower than in the 2017
water balance, which considered 1.3% of annual precipitation for the active DSF and 0.57% for
the reclaimed areas of the DSF. The seepage rates have been refined through the introduction
of formalized drains and refined seepage modelling presented in SRK (2020b). The seepage
rates through the liner are not sensitive to changes in annual precipitation but are controlled by
the water content of the tailings at the base of the DSF. Therefore, the predictions in the model
are not varied year on year with changing precipitation.

Seepage through the basal layer of the DSF will report to under drains and then to the Pollanroe
Burn. The under drains will also receive natural groundwater from under the DSF and the water
management ponds.
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3.5.2 Drain Down of Tailings Water

Drain down is the process by which water held in the pore water of the tailings when it is
deposited on the DSF flows out of the DSF over time due to gravity. In the 2017 water balance
model drain down was considered to contribute 5,960 m?3 of water every year during operations,
falling to close to zero once the DSF was reclaimed. The calculation of drain down has been
improved for this report, based on laboratory test work on the grain size and moisture content
of deposited tailings. One combined calculation of drain down for the active and reclaimed DSF
has been made and as a result, the calculation of drain down is presented as a separate section
in this report.

Tailings will arrive at the DSF with a moisture content of around 15.8% by weight. The tailings
will be reworked at the DSF and compacted, at which point they will have a reduced moisture
content of 14.7% by weight, with excess water either running off the DSF or infiltrating. The
residual water content of the tailings over time is calculated to be 6% by volume (or 4% by
weight), with the remaining water being released from the pores of the tailings over time is a
process termed “drain down”.

From the Process Water Balance there is an average of 3.76 m3/hour (see Section 2.1) leaving
the process plant with the tailings, i.e., 32,940 m3/year. After reworking at the DSF the volume
of water held in the tailings is 30,450 m3/year at deposition for 176,000 tonnes of tailings per
year. Therefore, around 2,490 m3/year of water will be released from the DSF during the
deposition of the tailings. A conservative assumption is made that this water runs off the DSF
to one of the water management ponds.

Assuming a residual tailings water content of 6% by volume, this gives a final water content of
7,350 m? for the annual tailings mass. Therefore, the water released through drain down will
be 23,100 m3 for every 176,000 tonnes of deposited tailings.

The release of water from drain down will not be constant. Modelling of the DSF suggests that
drain down of tailings water will be substantially complete 5 to 8 years after the end of
operations. A seepage curve for the toe drain of the DSF was calculated as part of the DSF
seepage assessment (SRK 2020b). This curve was then scaled to the total drain-down volume
in the DSF, producing a curve shown in Figure 10. The model showed drawdown flows from
the DSF to the water management ponds increasing through the life of mine, reaching a peak
of 23,100 m3/year at the end of operations and then falling rapidly after the end of operations.

As discussed at the beginning of this section, the drain down volumes are larger than
considered in the 2017 water balance, due to improved understanding of the tailings material
and its performance in the DSF.
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Figure 10: Water released from tailings pore water in drain down

Approach to Modelling Annual Variation in Rainfall

Initial water balance runs considered the annual variations in rainfall by representing the annual
totals as statistical distributions and then assigning the rainfall into monthly totals based on the
average monthly rainfall distribution discussed in Table 8. This approach has advantages as it
allows the modeller control on the statistics of the annual rainfall totals, but it does tend to
smooth out natural variations in monthly rainfall, i.e., it uses an average monthly distribution of
rainfall that does not pick up significant variation from that average.

The model simulations presented in this report were based on the 54 years of observed rainfall
at Lough Fea (refer to the Climate Baseline Report). The rainfall data was used to calculate
monthly runoff totals for each of the key catchment types in the model (e.g., natural, active
DSF). This produced 54 annual runoff records and the model is able to select each of these
years at random to create variable climate conditions for the 20 years of mine life. The filling of
gaps in the Lough Fea data (as outlined in Section 3.1) has resulted in more complete set of
rainfall data and one with years with higher rainfall than used in the 2017 ES.

This approach allows for a more robust representation of observed variation in monthly rainfall
totals but is limited by the available rainfall data series. As the proposed mine life is 20 years,
the use of a 54-year time series data is considered robust to assess likely climatic variability
during the mine life. The input time series contains one year with >1 in 200-year dry annual
runoff totals and around three more with precipitation equivalent to a 1 in 10 dry year or less.
In terms of wet years, the historical period contains four years with between 1in 20 and 1 in 50
wet year precipitation and one with around a 1 in 80-year wet year, all based on fitting the
annual totals to a normal distribution.
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As a result, the data provides an acceptable range of wet and dry conditions.

The stochastic modelling approach selects annual rainfall, runoff and evaporation data sets on
an annual basis (January to December). Checks were made on the impact of selecting annual
series based on a hydrological year (October to September). The differences in model
predictions between these two approaches were 0 to 2%, illustrating there was no significant
difference between the two methods. The stochastic approach (by running 100 iterations of the
mine life) means that a full range of hydrological conditions within the data set is considered in
the model runs whether calendar or hydrological years are considered as the starting point for
the inputs.

The approach taken to model annual variations in rainfall remain effectively the same in this
report, compared to the 2017 water balance. The same Monte Carlo approach is taken. The
two differences between the approaches taken in 2017 and the current report are:

e In 2017 the Monte Carlo method randomly selected a start year from within the Lough Fea
rainfall time series and then in subsequent years the rainfall followed the observed
sequence of rainfall years from that start year. In the current report the Monte Carlo
method selects a year of rainfall from any of the available years of data at Lough Fea and
there is no requirement to maintain the observed sequence of rainfall from the dataset.
This approach is considered more robust as it allows a wider range of different rainfall time
series as input into the stochastic model.

e  The precipitation time series from Lough Fea has been updated with data from the years
between the 2017 report and the end of 2019 and a review of the precipitation data was
undertaken (see Section 3.1) which resulted in the infilling of gaps within the data based
on NRFA rainfall totals. This provides a more complete input time series to the model.

3.7 Modelling of Climate Change

e A more explicit representation of the impacts of climate change are included in this water
balance report compared to the assessment undertaken in 2017. In 2017 it was assumed
that the life of mine was sufficiently short such that the effects of climate change would not
be significant. However, with the release of updated climate predictions for the UK
(UKCP18), it was felt that these should be taken forward into the water balance modelling.
Therefore, the model inputs are adjusted to take into account the predicted climate change
impacts on precipitation and evapotranspiration, and therefore runoff.

e  Precipitation and evaporation inputs to the hydrological and groundwater flow estimates
used in the water balance were adjusted to take account of the effects of climate change
during the life of mine. The most up to date quantitative climate change predictions for the
UK are provided within the UK Climate Projections (UKCP18) dataset

e (https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/download-data).
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e The UKCP18 data provides estimates of the effect of future climate change on a range of
meteorological variables (e.g., air temperature, precipitation, etc.). These estimates are
based on a range of climate model scenarios, which are strongly dependent on future
global greenhouse gas emissions. The scenarios used for the UKCP18 predictions are
representative concentration pathways (RCPs), which consider a range of assumptions
around future population, economic development and the possibility of greenhouse gas
emission mitigation. The four scenarios considered within the dataset have differing
changes in air temperature by 2081-2100 (Table 7), chosen to represent a range of
potential alternative futures with various outcomes.

Table 7: RCP increase in global mean surface temperature averaged over 2081-
2100 compared to the pre-industrial period (1850-1900)
Representative Concentration Change in air temperature (°C) by 2081-2100
Pathway (RCP) (best estimate, 5-95% range)
RCP2.6 1.6 (0.9-2.3)
RCP4.5 24(1.7-3.2)
RCP6.0 2.8(2.0-3.7)
RCP8.5 4.3(3.2-5.4)

RCP2.6 represents a pathway with a strong reduction in greenhouse gas emissions, whereas
RCP8.5 represents a pathway with unmitigated greenhouse gas emission growth. RCP4.5 and
RCP6.0 represent pathways with varying levels of greenhouse gas emission mitigation and are
considered median scenarios.

Estimates of future climate change are provided in the UKCP18 dataset as probabilistic
projections ranging from 5 to 95%, which indicate how strongly the evidence from observations
and modelling support alternative future climate outcomes. There is more evidence for predicted
outcomes near the centre of the distribution (i.e., 50%) than near the tail ends (i.e., 5 and 95%).
The projection outcome considered for this assessment is the 50% central estimate, considered
to have a 50% chance of being exceeded.

UKCP18 air temperature and precipitation anomalies have been extracted for a 25 km2 grid cell
encompassing the project site. Results are presented for RCP4.5 and RCP8.5 emissions
scenarios. There is no clear guidance as to what would be a ‘best estimate’ of future climate
change projections. However, a scenario with median emissions (RCP4.5 or RCP6.0) with a
50% chance of exceedance could be considered a reasonably likely scenario; alternatively, a
scenario with high emission (RCP8.5) and a 50% chance of exceedance could be considered
a reasonably conservative upper limit scenario.

Table 8 shows the average monthly precipitation anomalies (%) for emissions scenarios
RCP4.5 and RCP8.5 for four benchmark years (2040, 2060, 2080 and 2100). The values are
calculated for set benchmark years as the average of the yearly values 5 years before and after
these dates in order to remove some of the inter-annual variation in the yearly datasets. For
example, the monthly 2040 anomalies are the average monthly anomalies between 2035 and
2045. The last benchmark year — 2100 — was taken directly from the UKCP18 dataset for 2098,
as this is the latest projection year available.
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This approach was taken as analysis of the raw annual anomalies (monthly data) from UKCP18
showed inter-annual variability within the general trends of wetter winters and drier summers,
e.g., the percentage change in monthly rainfall oscillating up and down from year to year. These
inter-annual changes reflect the modelling work used in the calculation of the climate predictions
and reflect variabilities in the modelling rather than reflecting the climate trends. Therefore, to
extract the key climate trends and the remove the inter-annual effects of the raw data the
averaging approach outlined in the previous paragraph was taken.

Evaporation time series for the site were calculated using the Oudin (2015) method using long-
term temperature records from the Met Office gauge at Lough Fea supplemented by data from
global datasets (MEERA2 from NASA, 2020). These values were then adjusted to be
consistent with calculated annual average values calculated using data from the on-site
meteorological station. Table 9 shows the average monthly potential evaporation anomalies
(%) for the same emissions scenarios and three benchmark years (2040, 2060 and 2080).

In order to estimate monthly and daily future projections of precipitation and potential
evaporation, anomalies between benchmark years were linearly interpolated and applied on a
daily timestep using the monthly anomalies for every day in the corresponding month. To
estimate precipitation between 2100 and 2120 (beyond the timescale of the UKCP18 data), the
same rate of change as between 2080 and 2100 was extended to 2120. For evaporation, the
same rate of change between 2060 and 2080 was applied to daily evaporation between 2080
and 2120.

The water balance model was run for the period 2022 to 2042, i.e., operational period only. The
percentage changes were applied to the precipitation and evaporation inputs to the hydrological
and model discussed in Sections 3.1 and 3.2, such that the inputs to the water balance take
account of the impact of climate change through the mine life. This is an update from the
approach used in the 2017 EIA water balance model, where no climate change impacts were

considered.
Table 8: Average monthly precipitation anomalies (%) for UKCP18 RCP4.5 and
RCP8.5 scenarios
Month RCP4.5 RCP8.5
2040 2060 2080 2100 2040 2060 2080 2100

Jan 5.1 8.1 9.0 10.6 6.2 11.0 14.1 18.8
Feb 6.8 8.8 10.9 10.2 7.5 10.6 15.3 15.9
Mar 0.9 2.7 3.3 0.45 1.2 3.3 3.8 23
Apr 51 3.9 9.2 11.8 4.6 3.6 8.0 11.0
May 0.6 -12.3 -4.0 -18.9 0.4 -12.4 -4.0 -19.3
Jun -7.0 -11.1 -16.1 -21.9 -7.7 -12.7 -19.2 -26.1
Jul -8.7 -18.5 -12.5 -26.9 -9.6 -21.5 -18.0 -33.4
Aug -14.2 -211 -13.5 -29.8 -15.2 -23.6 -18.1 -34.2
Sep -10.7 -3.6 -6.5 -17.3 -11.0 -4.4 -7.5 -19.3
Oct 1.6 4.0 11.8 9.9 23 5.9 15.4 15.6
Nov 4.1 8.6 18.1 13.6 5.0 10.3 21.7 18.7
Dec 7.8 7.0 13.7 1.0 8.8 10.0 18.9 9.8
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Table 9: Average monthly evaporation anomalies (%) for UKCP18 RCP4.5 and
RCP8.5 scenarios
Month RCP4.5 RCP8.5

2040 2060 2080 2040 2060 2080
Jan 11.6 15.0 20.8 13.8 20.7 311
Feb 10.0 12.5 17.5 10.8 16.7 25.8
Mar 71 9.3 12.5 8.6 13.6 20.0
Apr 4.7 8.0 9.6 5.9 11.0 15.7
May 6.5 8.4 121 7.6 11.8 18.7
Jun 4.2 71 10.1 55 9.9 15.0
Jul 4.9 8.0 13.2 6.0 12.1 20.4
Aug 6.1 9.1 13.8 7.4 12.8 20.9
Sep 7.8 10.7 15.7 9.4 15.1 23.9
Oct 6.7 9.9 13.9 8.3 13.9 21.0
Nov 6.9 9.9 14.9 8.9 13.9 21.8
Dec 8.7 13.6 16.6 10.7 18.1 25.6

3.8 Flood Storage Requirements

Flood volume calculations are provided in Appendix 1. These are updated from the 2017 report
to take account of the small changes in catchment areas at the mine site between the 2017 and
present studies.

The East and West Ponds will need to be operated so that there is sufficient freeboard in the
ponds (i.e., available, free storage between the operational water level and overtopping level of
the ponds) to accommodate a 24 hour, 1in 1000-year storm event. Calculated storage volumes
for the 24 hour, 1 in 1000-year event are:

° East Ponds 27,550 m3
e West Pond 15,970 m3

The calculations assume that the treatment plant is operating during the event and is able to
remove water from the pond at a rate of 300 m3hour. However, the results are not overly
sensitive to this assumption, as outlined in Appendix 1. Based on DFI (2019) a 20% increase
in peak flows in rivers by 2080 is recommended for Northern Ireland with 20% increase in rainfall
for drainage design over the same period. Therefore, by 2040 (end of mine life) rainfall totals
for flood storage might have increased by around 6.7% (although likely less as the rate of
increase is not linear). The water balance model predictions of the available flood storage at
the end of mine life are assessed compared to the calculated storage volumes, including the
potential impact of climate change.
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3.9 Flows in Pollanroe Burn and Owenreagh River

A discussion of the data sets used in the calculations of flows in the Pollanroe Burn and
Owenreagh River is provided in Section 3.3. The methods are updated from the 2017 water
balance and improved through the inclusion of additional site data, regional analysis (gauged
and LowFlows2 data) and modelling (for Pollanroe Burn).

Flows in the Pollanroe Burn and Owenreagh River downstream of the site are based on the
following assumptions;

e Flows in the Pollanroe Burn downstream of the site are calculated using the same
approach for natural catchments within the mine site area, as this approach was developed
using gauged data from small catchments close to the mine site and is appropriate for the
Pollanroe. There is 0.164 km? natural catchment entering the Pollanroe upstream of the
mine site outfall (i.e., catchment to the east of the edge of the mine site, diverted around
the east of the mine to the Pollanroe Burn). There is a further 1.2 km? catchment between
the outfall and the mouth of the Pollanroe Burn. Post-development the total catchment
(undeveloped and mine site area) draining to the mouth of the Pollanroe Burn is larger than
the pre-development catchment as a small part of the catchment of the watercourse to the
west of the Pollanroe is diverted towards the Pollanroe, increasing the Pollanroe catchment
at its mouth by around 10%, i.e. from 2.05 km?2 to 2.26 km2. The model compares pre- and
post-development flows in the watercourse.

e Flows in the Owenreagh River are based on gauged flow data for the Owenreagh River,
collected as part of the surface water baseline assessment, and the LowFlows2 data for
the river, The flow duration curves for the gauged sites and LowFlows2 are compared in
Figure 11. The observed flow data fits well with the LowFlows2 results for the Owenreagh,
especially for FLO6 and FLO9. The average of FLO6 and FLO9 is plotted against the
LowFlows2 data in the final figure, with the flow duration curve from the observed and
LowFlows2 data summarised in Table 10.

Monthly average flows for the Pollanroe Burn and Owenreagh River are provided in Table 11
to illustrate the significant differences in flows between the two watercourses, illustrating the
significantly larger flows in the Owenreagh River compared to the Pollanroe Burn.

Compared to the 2017 water balance, this report focusses on calculating the impacts on flows
in the Pollanroe Burn and then takes the differences between the pre- and post-development
flows and calculates the impact on the Owenreagh River. Although results are provided for
average monthly flows, which is the same as the approach in the 2017 water balance, results
are also provided for the annual flow duration curve in each watercourse. The flow duration
curve provides a fuller representation of the distribution of flows during the year in both
watercourses and the use of the flow duration curve provides additional information on the
impact of the development on flows in the Pollanroe Burn and Owenreagh River that is provided
through the comparison of monthly average flows only, i.e., it provides an indication of the
impact over the full range of flow conditions through a typical year.
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Table 10:
Percent of Time Flow LowFlows2 Observed Site Average of Two
Exceeded (I/s/km?) Data (I/s/km?) Data Sets
(I/s/lkm?)
99% 2.9 3.7 3.3
95% 43 4.9 4.6
90% 5.3 5.9 5.6
75% 8.3 8.6 8.4
50% 15.9 14.4 15.2
25% 34.3 30.8 32.6
10% 64.6 72.8 68.7
5% 90.0 114.6 102.3
1% 155.4 175.4 165.4
Mean 27.6 28.3 28.0

Table 11: Monthly average flows for key watercourses
T Average Monthly Flow (l/s)
on Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2Pollanroe
Burn at 89.9 75.7 67.7 51.3 40.9 31.2 23.5 32.9 42.3 63.7 79.0 86.5
Mouth
bOwenreagh
upstream of | 2,576 | 2,131 | 1,798 | 1,169 812 610 558 791 1,079 | 1,880 | 2,125 | 2,434
Pollanroe
%"m‘éﬁfﬁh 4,300 | 3,557 | 3,002 | 1,952 | 1,356 | 1,018 | 932 | 1,320 | 1,801 | 3,139 | 3,547 | 4,064
a 2km? catchment
b 53.5km? catchment
¢ 85.5km? catchment
36
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4 Groundwater and Mine Water Inflows

The groundwater and mine water inflows were included in the ‘Hydrological Inputs’ section of
the 2017 water balance. However, it is more appropriate that these inflows are considered
separately to the other surface water inputs in Chapter 3. The groundwater model in support
of the development of the underground mine has been fully updated for the 2019 mine plan
and the results of this new modelling (SRK 2020a) are provided in this chapter. Overall, the
mine water flow rates are increased from the 2017 water balance, but the updated
groundwater modelling considers a wider range of sensitivity analyses than were undertaken
for the 2017 ES. These included modelling with climate change included in the groundwater
recharge calculations.

The groundwater model is described in detail in SRK (2020a). The groundwater model was
run for a base case scenario and then a series of sensitivity runs that considered variations in
key model parameters. The base case was run with and without the impacts of climate change,
simulated through adjusting the precipitation and evaporation inputs to take account of the
impact of climate change (as outlined in Section 3.7). The base case groundwater model
predictions for the groundwater inflow to the underground mine workings (with climate change)
are used as the base case scenario in the water balance model. These results are considered
conservative as they provide mine inflow rates that are generally higher than the 90t percentile
(P90) of all the sensitivity runs. The base case and sensitivity results (P10, P50 and P90) are
shown in Figure 12, with a full description of the runs provided in SRK (2020a).

The sensitivity of the water balance to the mine water inflows is tested (Chapter 7) based on
scenarios with base case +20% and -40%, shown in Figure 12. As the base case is already
considered a conservative, high flow scenario, the simulation with +20% flow considers a
scenario that has higher flows than predicted in the groundwater model sensitivity analysis.
The scenario with -40% flow encompasses the P10 sensitivity analysis results. The use of
this range of groundwater inflow rates to the mine will test the site water balance in terms of
both conservative high and low inflow rates constrained by the groundwater modelling
assessment.

The base case groundwater inflow rate (average annual flow rate) to the underground mine
workings with and without climate change are summarised in Table 12. Water pumped from
the underground workings can be used in the process plant with the unused water pumped to
the West Pond. The flow rate from underground to the process plant is 5.71 m3/hour.

Figure 12 also shows the monthly underground flow rates from the groundwater model, again
for the base case with and without climate change. The water balance model is simulated with
the monthly flow rates to provide a representation of seasonal variations in groundwater flows.

Natural groundwater will also enter under-drains for the DSF and water management ponds.
The flow rate of natural water to the under-drains is shown in Figure 13. This includes water
from under drains to the DSF and the site water management ponds (east, west and clean
water ponds). This water will mix with water seeping through the basal liner of the dry stack
facility (predicted to be around 1.06 to 1.19 m3/day, Section 3.5.1) and enter the Pollanroe
Burn.
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Groundwater modelling also predicts changes to flows to the Pollanroe Burn during operations
as a result of the lowering of the local groundwater table as the underground mine develops.
This will reduce groundwater-fed baseflows to the burn. In addition, modelling predicts there
will be a change in the water balance of peat in the headwaters of the Pollanroe Burn, where
more rain water is held in peatlands than in the Curraghinalt and Attagh Burn valleys.
Groundwater modelling identifies areas of peat in the valley bottoms where the lowering of the
groundwater table will result in a vertical flow through the base of the peat into groundwater.
This will not impact on the water content of the peat as this loss of water will be balanced by
inputs from rainfall, however, it will mean that some rainfall that would have converted to runoff
in the catchment will now be held within the peat, lowering flows in the burn. On average the
reduction in flows to the Pollanroe Burn due to these processes will be around 0.67 L/s.

The peat losses are predicted to occur in the uplands to the north of the main mine site, so
are applied to the flows entering the Clean Water Pond. Groundwater-fed baseflow losses are
distributed through the catchment, based on inflowing area. They are included in the
calculations of flows to the underdrain of the DSF (including groundwater flows to the water
management ponds and Clean Water Pond), therefore in the model they are applied to
catchments downstream of the mine site area, in proportion to the catchment area, relative to
the whole Pollanroe Burn catchment.

Table 12: Underground water inflow rates — base case with climate change
Underground flow — Annual Average
Year (m3/hour)
m3/hour changels

1 24.7 6.9

2 36.5 10.2
3 30.8 8.6

4 30.8 8.5
5 30.7 8.5
6 32.8 9.1

7 40.7 11.3
8 40.7 11.3
9 36.8 10.2
10 36.1 10.0
11 40.4 11.2
12 371 10.3
13 41.0 11.4
14 355 9.9
15 391 10.9
16 385 10.7
17 41.0 11.4
18 35.8 10.0
19 35.8 9.9
20 35.3 9.8
21 35.1 9.7
22 35.3 9.8
23 34.8 9.7
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5 Model Set-up

Key model inputs are summarised in Table 13.

The model is run for the Base Case scenario summarised in Table 13 and outlined in previous
sections. Sensitivity runs are discussed in Chapter 7.

The model has been developed within the GoldSim modelling software, which is an industry
standard for mine water management.

The model scenarios are run stochastically as a Monte Carlo analysis. For each scenario, the
water balance model is run for 100 ‘realisations’ of the mine life (i.e., 20-year mine life). In each
realisation, the model selects annual runoff, precipitation and evaporation inputs from the 54
year record from the Lough Fea rainfall time series. In this way, the model cycles through all
possible combinations of rainfall years for each year of mine operation. In each realisation,
other parameters (e.g., maximum treatment rate and pond sizes) remain the same. At the end,
there are 100 sets of model results and these results are presented as probabilities (e.g.,
probability of water shortage in any month within the mine life).

The benefit of such a modelling approach is that results try to consider a full range of climatic
conditions and runs are not restricted to simple inputs (e.g., average rainfall in every year, or
dry weather in every year).

As with any model the accuracy of the results depends on the quality of the inputs. For a
stochastic model run the ability of the model to predict the range of possible outcomes depends
on the how accurately the inputs can represent the full range of natural variability.

For the base model, the model inputs are based on monthly data, although the model is run on
a shorter time step to allow more accurate interpolation of results within each monthly period
and to more accurately calculate operations within the mine water management plan (e.g.,
treatment rates) that can be varied on a sub-monthly time step. Results are presented as
monthly averages. This is typical for a water balance model as many of the model inputs are
based on a monthly time step (e.g., the evolution of the DSF is discretised on a yearly basis and
mine water inflows on a monthly basis). However, a model sensitivity run was undertaken using
daily hydrological inputs to test the model response to sub-monthly variations in hydrological
inputs. The storm water calculations (Appendix 1) are also based on daily (24-hour) storm
durations.
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Table 13:

Summary of key model inputs for Base Case

Model Parameter or Method

Description

Physical/Hydrological Parameters

Mine Life

20 years (From 1%t January 2022 to end 2041)

Pond Volumes

Clean Water Pond = 40,260 m?
Upper East Pond = 52,870 m®
Lower East Pond = 9,973 m®
West Pond = 38,855 m3

Within the model the Upper and Lower East Ponds are modelled as a single
unit for simplicity and to avoid uncertainties associated with modelling flows
from the larger to the smaller pond. During operations, flows from the two
ponds will be controlled to maintain flood storage freeboard in the two
ponds.

Runoff Rates

Consistent with rates and methods described in Chapter 3.

Catchment Areas

Based on Tables 1t0 5

Mine Water Inflows from
Underground Mine

Consistent with rates and methods described in Chapter 4.

Freeboards in East and West Ponds

Ponds will be operated to maintain pond volumes to around 25% of the full
volume. Water levels will rise above this level during extended periods of
rainfall, but this will provide a buffer between the normal operating level and
the maximum level for flood management. The pond levels will remain
below the level that provides sufficient flood storage to allow retention of a
24-hour, 1 in 1,000-year rainfall event without spilling to the environment.
Storage calculations are provided in Appendix 1.

Water Management

Mine Water Demand

15.9 m®/hour of additional water required for paste plant and process.
Derived from underground mine water, Clean Water Pond or treated mine
water. Of this

o  7.16 m3/hour needs to be fresh water

o 5.71 m%hour can be pumped directly from the
underground workings and be used untreated

o 3.03 m¥hour enters the process with the ore itself, i.e., it
is also from underground workings and is untreated

Maximum Treatment Rate

300 m3/hour

The model calculates the treatment rate required to keep the water levels in
the East and West Ponds at the normal operating level.

Discharge of Treated Water

Treated water from the WTP is either pumped to the Clean Water Pond
(when the pond is not full) or discharged to the Pollanroe Burn.

Compensation Flow

A compensation flow is discharged from the Clean Water Pond to maintain
discharges from the site at a minimum of 12.7 m%hour, equivalent to the
95%ile flow for the mine site area. This is to maintain flows in the
watercourse downstream of the mine. If discharges from the treatment
plant to the Pollanroe Burn exceed 12.7 m®hour there is no compensation
flow discharge.

Seepage from Impoundments

Included in downstream flow calculations, but not included in site water
balance as volumes are small compared to the overall balance.
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6 Model Results — Base Case

The model was run for the Base Case scenario, outlined in Table 13.
The following key model results are considered:

e  Water Shortage. Make-up water is required for the Process Plant and can be obtained
from treated water or fresh water stored in the Clean Water Pond. The model predicts if
there is a risk of water shortage at the site.

e  Uncontrolled Overspill from East or West Ponds. Uncontrolled spills of untreated water
from the East or West Ponds will need to be avoided during operations.

e  Calculation of water treatment rates required to provide water for process and to keep water
levels in East and West Ponds below the required level to provide storm water storage.

e Predicted discharge rates from the mine site to be used in water quantity and water quality
sections of the EIA.

6.1 Base Case - Annual Averages

A schematic of the site water balance and annual mean and 95%ile water volumes is provided
in Figure 13 to Figure 15 for years 6, 12 and 20 of the mine life, selected to provide an illustration
of how water management will change over time with an increasing DSF and changes to the
dewatering rate from underground workings. A summary of key water transfers is provided in
Table 14 to Table 17 for each year of operations. Results are given as the mean annual and
95%ile values produced from each of the modelled climatic scenarios.

Predicted annual average treatment rates (mean and 95%ile) are summarised in Table 15 and
Table 17.

The maximum annual average treatment rate is predicted to be 91.8 m3/hour, with the maximum
95%ile at 105.1 mdhour, both around the middle of the mine life, due to peak periods of
predicted inflows from the underground mine.

Note results are presented for the mean flow rates in this report, compared to the 50%ile flows
in the 2017 EIA. This change was made following discussions with regulators and a review of
the results presented in the 2017 water balance. Mean values are considered easier to interpret
than the 50%ile values and mean values are the required inputs into water quality calculations
for the assessment of the impact of discharges from the WTP on the water quality of the
Owenreagh River.
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6.2 Base Case - Monthly Results

Results for key model outputs are provided in Figure 16 to Figure 22. The graphs show monthly
averaged outputs from the model based on the 100 climatic scenarios undertaken. The black
line on the graphs shows the median result from all the scenarios, with the coloured bands
showing the upper and lower extents of the model predictions. These higher and lower values
have a lower probability of occurrence, with the probability shown by the colour.

The key results from the Base Case scenario are;

e  The model predicts no shortages of water for any model scenario. There is sufficient fresh
water within the treated water volume and Clean Water Pond to provide make-up water to
the mine site, Figure 11.

e  The model predicts that the ponds can be operated with water levels maintained below the
level required to provide storage for a 1 in 1,000 year, 24-hour storm with no overtopping.
Modelling shows that significantly more storage can be provided in the ponds than is
required, more than enough to account for climate change impacts on flood storage or
inflow volumes. The available water storage buffers in the ponds are shown in Figure 18
to Figure 21, relative to the required flood storage volume.

e  The maximum treatment rate of 300 m3/hr is not reached as an average for any one month
within the model, with rates reaching an average of 220 m3/hour during the wettest months,
see Figure 16.
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— — — Mean 50%
Figure 17: Monthly average treatment rate for Base Case run
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Figure 18: Monthly average volume in East Ponds compared to buffer required for

Storm Water Management. A value of zero shows pond is at level that
provides 1 in 1000-year storm water storage. Values below zero show
more storage is provided than is required.
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Figure 19: Monthly average volume in West Pond compared to full and storm water buffer
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Figure 20: Monthly average volume in West Pond compared to buffer required for Storm

Water Management. A value of zero shows pond is at level that provides 1 in
1000-year storm water storage. Values below zero show more storage is provided
than is required.
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Figure 21: Monthly average volume in West Pond compared to full and storm water buffer
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Figure 22: Monthly average East Ponds overflow (top) and West Pond overflow (bottom).
Both are zero for all simulations
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Figure 23: Monthly average Water Shortage at mine (bottom). Values are zero for all
simulations
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7 Sensitivity Runs

A series of sensitivity runs were undertaken to assess the impact of key model inputs on
predictions and the robustness of the water balance.

A model sensitivity analysis provides an illustration of the effect of changing key model
parameters on key model outputs (in this case; treatment rates, risk of water shortages or pond
overtopping). By re-running the model for a range of scenarios and changing one input
parameter for each model run, the effect of each input on the model results can be isolated in
order to illustrate how the model varies/performs due to variations in that parameter. If model
parameters are varied within the range of possible input values, then a sensitivity analysis can
be used to identify which of the parameters provides the greatest uncertainty to the prediction
(i.e., which produces the largest change in the results). These parameters can then be
reviewed by the modeller to see if the design is robust to changes in these inputs. It is possible
to vary more than one parameter at a time, but this can hide the relative impact of each
parameter. However, conservative runs (see Section 7-5) are included that vary more than one
parameter, following a similar approach to that in the 2017 report

More sensitivity runs are considered in this report compared to the 2017 water balance. As a
result, the sensitivity runs section of the report is restructured to group the sensitivity runs based
on the type of changes made to the base model simulation. The following groups of runs were
considered:

1. Sensitivity to changes in key model hydrological or other flow inputs, e.g., runoff rates,
mine water inflows, climate change effects. This includes a simulation based on daily
hydrological inputs

2. Sensitivity to changes in process water demands

3. Sensitivity to changes in mine infrastructure, e.g., size of ponds, maximum treatment rate
4. Sensitivity to water management options
5

Conservative sensitivity runs considering combinations of key model parameters
The impact of the changes is considered in terms of:

e Predicted increase in average treatment rates
e  Whether the calculations predict a risk of water shortage at the site

o  Whether the calculations predict a risk of overtopping of the West or East Ponds
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7.1 Sensitivity to Changes in Key Model Hydrological or
Other Flow Inputs

The following runs were considered:

e Run S1-1 - Sensitivity to uncertainty in runoff conditions by increasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run being equivalent to an approx. 1 in 10 wet year in the
base case.

e Run S1-2 - Sensitivity to uncertainty in runoff conditions by decreasing all rainfall/runoff by
20%, which is considered a reasonable uncertainty range and would result in the average
rainfall total for the sensitivity run being equivalent to an approx. 1 in 10 dry year in the
base case.

e Run S1-3 - Sensitivities to underground mine water inflow, with rates increased by 20%.
e  Run S1-4 - Sensitivities to underground mine water inflow, with rates decreased by 40%.

e Run S1-5 — Sensitivity to climate change assumption though use of more conservative
RP8.5 climate predictions.

e  Run S1-6 — Sensitivity to hydrological input time step, with model run with daily hydrological
inputs.

e  Run S$1-7 — Sensitivity to hydrological input time step, with model run with daily hydrological
inputs and 20% increase in runoff rates.

Sensitivities to changes in the groundwater and DSF seepage flows in the DSF under drain are
considered in the Surface Water Impact Assessment (SWIA). The DSF seepage flows (average
and high estimates) are very small compared to the overall water balance and groundwater
flows in the under drain do not have implications for the site water balance. Any implications of
these flows on downstream water quality are considered in the SWIA.

The results are presented in Table 18. Increasing runoff by 20% increases the average
treatment rates as would be expected, but pond water levels are shown to be able to be kept
below the flood storage requirements, illustrating the base model provides conservative
assumptions with respect to providing flood storage on site, to reduce the risks of any
uncontrolled spills.

Reducing runoff results in lower treatment rates but does not result in a water shortage on site.
There is an excess of water on site either as a result of runoff, underground mine water and
pond storage.

Changing the underground water inflows produces expected changes in treatment rates.
Underground water flows are effectively an underlying baseflow to the water management
ponds, so any increase or decrease in flows would have a direct influence on the average
treatment rates.
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Modelling with RP8.5 climate change inputs results in limited change to the 95%ile annual
average treatment rates, but does impact average rates in winter months (increase in treatment
with increased rainfall) and summer months (decrease in treatment with lower rainfall and higher
PE). There is a higher risk of lower pond volumes in the summer months, but the model does
not predict any shortages.

The base case model (monthly inflows) was then run with daily hydrological inputs, based on
the hydrological modelling approaches discussed in Sections 3.3 and 3.5. The base case model
was run on a monthly time step to be consistent with uncertainties in other model inputs
(underground water, DSF evolution etc) and as the purpose of the modelling is to assess an
overall water balance for the mine and not to model daily operations. However, a sensitivity run
with daily inflows was undertaken to test whether the model was sufficiently robust when dealing
with more event-based inputs (e.g., to consider months where most of rainfall is confined to first
week of month and not distributed through the month). Key results are provided in Table 18,
which show that the results from the daily model are very similar to those in the Base Case
model, as no water shortages are predicted, flood storage requirements are maintained and
average treatment rates are similar. More detailed results are provided in Figure 24 and Figure
26.

Figure 24 presents the variation in daily treatment rates. The results show that the average rate
is similar to the scenarios with monthly inflows; however, the daily model shows periods when
the maximum treatment rate would be required in selected winter months and where treatment
could fall to zero under some dry weather conditions. Figure 25 and Figure 26 show the impact
that this has on storage volumes and the flood storage buffer in the East and West Ponds. The
modelling shows there are periods when the storage is less than predicted in the monthly model,
but the storage never falls below the volume required to be maintained for flood storage.

Overall, the results of the daily model confirm those from the monthly model, indicating that the
modelling and water management proposals are robust under both inputs.

Table 18: Sensitivity Results for Section 7.1
Run Sensitivity R Shortage "’Encro:lchr:ent Maximum annual average (95%ile) treatment
N Tler ensitivity Run of Water on Floo Years1to 6 | Years7to12 | Years 13 to 20
Storage (m%hour) (m%hour) (m*/hour)
Base Base No No 96.6 104.9 105.1
S1-1 Runoff +20% No No 97.3 106.4 106.7
S1-2 Runoff -20% No No 95.0 103.4 103.6
S1-3 Underground inflow +20% No No 103.1 113.0 113.3
S1-4 Underground inflow -40% No No 83.4 88.8 88.7
S1-5 Climate Change at RP8.5 No No 96.5 104.9 105.1
s16 | paly hydrological No No 93.8 105.3 104.4
imestep
Daily hydrological
S1-7 timestep + Runoff +20% No No 107.3 115.3 1131

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions
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Figure 24: Daily treatment rates from Sensitivity Run S1-6
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Figure 25:
Sensitivity Run S$1-6

Storm Water Buffer in East Pond (upper figure) and West Pond (lower figure) from
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Figure 26: Storm Water Buffer in East Pond (upper figure) and West Pond (lower figure) from
Sensitivity Run $1-7
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Sensitivity to changes in process water demands

The following run was considered;

e Run S2-1 - Sensitivity to make-up water requirements, with fresh water requirement
increased by 50%

The model results are provided in Table 19. Increased fresh water demands has no impact on
treatment rates. The overall fresh water demand is low compared to the water volumes on site
and the treatment rate.

7.3

Table 19: Sensitivity Results for Section 7.2
2Encroachment Maximum annual average (95%ile) treatment
Run Sensitivity R Shortage Flood
Number ensitivity Run of Water on Floo Years 1to6 | Years 7 to 12 Years 13 to 20
Storage (m*/hour) (m3/hour) (m*/hour)
Base Base No No 96.6 104.9 105.1
Fresh Water
S2-1 Requirement No No 96.6 104.9 105.1
increased by 100%

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

Sensitivity to changes in mine infrastructure

The following runs were considered:

e  Run S3-1 - Sensitivity to uncertainties in maximum treatment rate by decreasing by 50%,
i.e., half the base case maximum treatment.

e Run S3-2 - Sensitivities to uncertainties in maximum treatment rate by increasing by 50%.

e Run S3-3 - Sensitivities to treatment plant loss to evaporator, with losses increased from
<0.5% to 2.5%

e Run S3-4 - Sensitivity to requirement for additional storm water storage in the onsite ponds,
with the storage requirement increased by 50%, considered a significantly large increase
in flood storage.

Model results are presented in Table 20. Decreasing the maximum treatment rate to 150 m3/hr
results in a risk of spillage from the water management ponds. This indicates the importance of
the treatment rate to the water management plan.

Increasing the treatment rates increases the redundancy in the water treatment plant but does
not impact on the modelled annual average rates.

Increasing the loss to the evaporator with the solid residue in the RO Water Treatment Plant
has no significant impact on the water management, although there would be a slightly lower
discharge from the site to the Pollanroe Burn.

FEI2_App C4 Annex A Water Balance Oct 2020.docx 63



Kaya Consulting Ltd

Providing additional storm water storage has no measurable impact as the Base Case already
shows that the ponds can be operated with significantly more flood storage than is required.
The additional storage provided is greater than the potential increase in flood volumes due to
climate change (6.7%) by the end of the mine life. This sensitivity run also considers a +50%
storage volume, well in excess of the additional storage due to climate change.

Table 20: Sensitivity Results for Section 7.3
. Maximum annual average (95%ile)
I Sensitivity Run SELEE Eng:‘o:g:)r:ent reatment
Number of Water S Years1to | Years 7to 12 | Years 13 to 20
9 6 (m®hour) (m3/hour) (m3/hour)

Base Base No No 96.6 104.9 105.1
Max. Treatment Rate

S3-1 decreased by 50% No Yes 94.4 104.9 103.3
Max. Treatment Rate

S3-2 increased by 50% No No 96.6 104.9 105.1

S3-3 Increased Loss to Evaporator No No 96.6 104.9 105.1

34 | Additional storm water No No 96.6 104.9 105.1
storage

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

7.4 Sensitivity to water management options

The following runs were considered;

° Run S4-1 - Diversion from West Pond

° Run S4-2 - Natural runoff from DSF released

The Base Case model assumes that runoff from the natural catchment to the west of the site
(West Diversion) and that runoff from areas of the DSF that are undeveloped are both routed to
the West Pond. The purpose of this was to:

(i) capture and treat all water potentially contracting the mine area; and

(ii) take a conservative approach to make sure that the water treatment rate and water
management ponds are sized to accommodate the full mine area.

However, it would be possible to consider water management options whereby water from these
undeveloped areas are discharged to the Pollanroe Burn directly with no treatment, assuming
regulators are content that this water would be clean and not in contact with mining activities.

Two sensitivity runs were undertaken to see the impact of diverting these catchments to the
Pollanroe Burn. It is noted that runoff from reclaimed areas of the DSF are still routed to the
water management ponds and treated before discharge in these scenarios.

Results of the sensitivity analysis are summarised in Table 21. The show the reduction in
treatment rates predicted if these water management options were implemented. The options
would also change the resultant flows in the Pollanroe Burn. The assessment shows that the
proposed water treatment capacity and pond volumes are conservative and allow for capture
and treatment of all water within the mine site area.
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Table 21: Sensitivity Results for Section 7.4
Maximum annual average (95%ile)
Run Shortage aEncroachment treatment
Number Sensitivity Run of Water 2 et VLS L Years 7 to 12 |Years 13 to 20
Storage 6 3 3
(mfhour) (m°/hour) (m3/hour)

Base Base No No 96.6 104.9 105.1
Divert Natural Runoff in

S4-1 Western Diversion No No 88.9 97.2 97.8
Channel to Pollanroe
Divert Natural Runoff and

S4-2 Pre-development DSF No No 74.0 90.4 92.6
discharged to Pollanroe

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small
changes in treatment rate may result from changes under specific climate conditions

Conclusions and Discussion of Conservative
Sensitivity Runs

The sensitivity model runs presented above highlighted two key model inputs that had the
largest impacts on the water balance model:

(i) the rainfall and runoff totals; and

(ii) the flow rate from underground dewatering to the West Pond.

The treatment rate is also a key model parameter, but it is assumed that this would be increased
to meet the water management requirements at the mine.

The volume of freeboard maintained in the East and West Ponds to manage storm water storage
is also an important variable, although the sensitivity analysis indicated that an increase to the
storage volumes could be achieved without an increase to the maximum treatment rate.

Two conservative model runs were also considered (S5-1 and S5-2) that combined changes to
multiple model parameters.

Simulation S5-1 considered a conservative, wet condition with higher rainfall rates and higher
mine dewatering inflows. The results showed the increased inflows could be managed with the
current proposed treatment rate.

Simulation S5-2 considered conservative, dry conditions with higher storm water storage (i.e.,
less water held in the ponds), reduced rainfall and runoff, and increased fresh water requirement
for the plant. This run indicated there was no predicted shortage of water during the mine life,
suggesting that the balance is robust in terms of available water for the process.
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Table 22: Sensitivity Results for Section 7.5
a Maximum annual average (95%ile) treatment
Run Sensitivity R Shortage Encro:lc hn‘;ent
Number ensitivity Run of Water @l LAere Years 1 to 6 Years 7to 12 | Years 13 to 20
Storage (m3hour) (m3hour) (m3hour)
Base Base No No 96.6 104.9 105.1
Conservative Wet Weather Run,
with increased runoff rates
S5-1 (+20% on all surface water No No 104.7 114.5 114.9
inflows) and mine water inflows
(+20%)
Conservative Dry Weather Run
with increased flood storage
i 0,
S5-2 requirement (+50%), reduced No No 95.0 103.4 103.6

surface water runoff (-20%) and
increased freshwater demand
(+100%)

a Defined as pond water levels encroaching into flood storage buffer
Note — Model results are from stochastic modelling and are the 95%ile of 100 model simulations. Therefore, small changes in
treatment rate may result from changes under specific climate conditions
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8 Predictions of Impact on Flows in the
Pollanroe Burn and Owenreagh River

This chapter looks at the potential impact of the development on flows in the Pollanroe Burn and
Owenreagh River for the Base Case scenario.

The water balance model provides predictions of monthly flow conditions in the Pollanroe Burn
and Owenreagh Rivers, based on the modelling approaches provided in Section 3.1. The
stream flow predictions will be used to predict downstream impacts of the mine site on flows
and water quality in the Pollanroe Burn and Owenreagh River.

A summary of flow predictions for the pre-development and post-development scenarios for the
Pollanroe Burn (at its mouth) are presented in Table 23 and Figure 27. The modelled approach
to calculating flows in the Pollanroe Burn was outlined in Section 3.3. Post-development flows
in the Pollanroe Burn will be higher than at present under average and low flow conditions. The
impacts on average annual and monthly flows (Table 23) are similar to those presented in the
2017 water balance. The impact on annual flows was 26% in Year 6 in the 2017 study and it is
now 22.6%. On a monthly basis the impact is predicted to be slightly less during wet months
than in 2017 and more during summer months compared to 2017 (higher flows are predicted in
summer months than before). These changes are primarily due the review of the baseline
hydrology for the Pollanroe Burn that has changed the baseline flow rates in the watercourse
from those used in 2017. Flows will be lower under flood flow conditions, due to flood waters
during heavy rainfall being stored within the water management ponds on site, before being
released at a rate controlled by the capacity of the WTP. These impacts are discussed in more
detail in the surface water impact assessment. Generally, increases in low and average flow
conditions would be considered a positive change as it reduces the potential for the stream
drying. Decreasing peak flows is also normally considered as positive, reducing the risk of
flooding downstream and reducing the risk of erosion within the channel.

The Owenreagh River is significantly larger than the Pollanroe Burn. The impact on the
Owenreagh River flows are outlined in Table 24. The predicted change is flows in the
Owenreagh just downstream of the Pollanroe Burn is a maximum of 2.4% in July (Year 12),
falling to less than 1% in winter months. By the mouth of the Owenreagh River the predicted
change in flows is 1.5% in July (Year 12), falling to around 0.5% in winter months. As for the
Pollanroe Burn the predicted changes are consistent with those in the 2017 water balance.

As noted, these results are consistent with and similar to the results presented in the 2017 water
balance report. The overall impacts on the Pollanroe Burn and Owenreagh River remain the
same, i.e., increases in average and low flow conditions in the Pollanroe, with decreases in flood
flows. Minor changes to flows are predicted in the Owenreagh River due to the difference in
scale of the catchment of the mine site (around 0.5 km?) and the catchment of the Owenreagh
River upstream of the Pollanroe (53.5 km?2) and Owenreagh River at its mouth (85.5 km?2).
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Figure 27: Model Output showing predicted monthly flow difference between baseline and

operational flows at the mouth of the Pollanroe Burn
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9 Risks and Uncertainties

Risks and uncertainties associated with key model inputs and model results are discussed
below.

9.1 Rainfall and Approach to Modelling Climate Variability

The rainfall inputs to the model are based on observed rainfall at the closest appropriate UK
Met Office rain gauge to the site. Modelling is based on a stochastic approach that utilises the
natural variability in the observed rainfall record. As the rainfall record is 54 years long and the
mine life modelled is only 20 years, the data is considered appropriate to provide a robust
assessment of the effect of climatic variability on the water balance. Small changes were made
to the rainfall record and method for selecting annual rainfall time series in the stochastic model,
both of which are considered improvements over the 2017 report.

The model also explicitly considered the impacts of climate change on rainfall and
evapotranspiration, based on the UKCP18 climate change predictions. Climate change was not
explicitly modelled in the 2017 water balance.

The model was run with the East and West Pond water levels drawn down to allow capacity for
the storage of flood waters (1 in 1,000 years, 24-hour storm). With an increased water treatment
rate compared to the 2017 report, the model predicted that the pond water levels could be
operated with more than sufficient flood storage for the design storm. Although the base model
was run using a monthly time step, as in 2017, a sensitivity run was undertaken using a daily
input for surface water flows. This run also predicted sufficient flood storage, providing some
confidence that the approach taken in robust.

Sensitivity runs were undertaken changing runoff rates by 20% from their base case values (this
increased/decreased both wet and dry years by 20%). With the use of 54 years of data and an
additional model test changing runoff by a further 20% the modelling is considered to provide a
robust test of the water balance at the mine. Irrespective, and consistent with any water balance
study, there remain uncertainties associated with the variability in the local climate.

9.2 Storm Water Storage Assumptions

The modelling has assumed that the mine water ponds will be operated at a level that will retain
at least a freeboard equivalent to a calculated 1 in 1000 year 24-hour rainstorm. As noted
above, with an increased water treatment rate compared to the 2017 report, the model predicted
that the pond water levels could be operated with more than sufficient flood storage for the
design storm. The flood storage requirements are around 43% of the total pond capacities.

In the case of water approaching the spill level of the pond, contingency measures include
termination of mine dewatering and pumping excess water to the underground workings, to be
stored until the end of the flood event. Appropriate pumps should be sized and installed on site.
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The ponds will also contain overspill weirs or culverts to route any excess water to the Pollanroe
Burn without flooding of the site or failure of the ponds. The impact of an uncontrolled spill is
considered in the surface water impact assessment. It is noted that water quality modelling in
the ES predicted that dilution during the 1 in 1000 year event would mean that if multiple very
extreme events were to occur one after another, then a release of water from the ponds would
not result in significant downstream effects in terms of water quality.

After a flood event the water management ponds will need to be drained down to the operating
level. It is noted with respect to drain down that the design flood eventis a 1 in 1000 year 24-
hour event, therefore, it will need to be drained down over multiple days after the event, i.e., if
the full volume were discharged in less than 24 hours this would release downstream water at
a higher rate than in the original event.

Water Treatment Capacity

The water treatment capacity at the mine was guided by the water balance results, so that the
capacity allowed compliance with the storm water storage requirements at the mine site and
was able to deal with the mine water demand (providing water for process) and all inflows to the
water management ponds.

The treatment rate has been increased from 200 m3/hour to 300 m3/hour compared to the 2017
water balance, to provide additional capacity to deal with flood events and to provide
contingencies during normal operations. This increased treatment rate allows the water
management ponds to be operated at a lower level than with the lower treatment rate.

This modelling assumed the treatment plant was working during the flood event. However, the
treated volume during the event (300 m3hour for 24 hours = 7,200 m3) can be accommodated
within the ponds with the water management modelled in the Base Case.

Clean Water Pond Design and Risk of Water Shortages

The modelling presented in this report indicates a low risk of water shortages impacting the mine
operation. However, this depends on a number of assumptions, but especially those related to
the runoff able to reach the Clean Water Pond, meteorological conditions modelled, mine
dewatering volumes and mine water demand requirements. There is sufficient water within the
mine dewatering volumes to provide sufficient water for the process (after treatment). A risk of
water shortage remains if climatic conditions and mine operations are not consistent with the
modelled assumptions and are outside of the model sensitivity runs.

The contingency for process plant water is to make use of piped fresh water in the process.
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9.5 Compensation Flow

The compensation flow released from the Clean Water Pond has been set at the 95%ile low
flow in the Pollanroe Burn. This is a standard approach, but there may be site specific
requirements which may be demanded by regulators during the permitting process, e.g., to try
and maintain higher flows in the burn. Given the model predicts that average and low flow rates
in the Pollanroe Burn are above baseline conditions, there is confidence that any requirement
for increased flows could be met at the mine site. As outlined in Figure 27 the model predicts
95%ile flows in the Pollanroe Burn will increase by almost 100% during operations.

9.6 Engineering Designs (Water Management and Dry
Stack)

Designs of engineered structures on site (e.g., ponds, channel, buildings, road and DSF) have
been undertaken by others. We have been reliant on information provided by others on the
sizing and operations of these structures. Changes to the designs have been incorporated into
this water balance update.
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10 Summary and Conclusions

This report describes a water balance for the Curraghinalt Gold Mine in Northern Ireland. The
water balance updates and replaces a water balance report submitted with the 2017 ES. There
have been a number of changes to the mine site that impact the water balance, and these are
summarised in Section 1.1. The key changes are the removal of ore processing at the site that
has reduced the mine fresh water demand and an increase in the capacity of the site WTP. In
addition, improvements have been made to a number of inputs to the water balance calculations
due to the collection of additional data since the 2017 report (e.g., stream flow and rainfall data)
and due to updates to calculation of model inputs, such as improved infiltration and seepage
modelling of the DSF and improved surface water runoff calculations. The balance is based on
current best estimates of surface water runoff at the mine site, the current process water balance
and mine infrastructure plans.

The calculations are based on a monthly input dataset, so are suitable for general water
management at the site. However, storm water requirements are based on a 24-hour duration
storm and a sensitivity run has been undertaken with daily hydrological inputs to test how robust
the model is to the monthly time step. The model is used to:

e  Provide inputs to geochemical calculations
e Assess and review maximum water treatment rates
e Assess whether there is sufficient water to provide make-up for the process

e  Provide flow estimates for discharges from the mine to be used in the EIA

The model was developed within the GoldSim modelling software and run using time varying
and stochastic inputs. Results are presented as probability distributions and provide an
indication of the likelihood of occurrence of different model results (e.g., treatment rates) based
on a series of model iterations that consider climatic variability based on observed rainfall data
from the closest UK Met Office rain gauge.

Overall, the conclusions made in the 2017 water balance report remain. Predictions based on
model Base Case (best estimate) inputs indicate that there is a low risk of water shortage at the
mine site and a low risk of spillage of untreated mine water. A storm water storage volume has
been calculated for the East and West Ponds and the model predicts that the pond water levels
can be operated with more than sufficient flood storage volume available above the operational
water of the ponds as free storage.

Simple annual water balances are presented in Figure 15 and Figure 16. Predictions of key
outputs are provided on a monthly time step.

Sensitivity model runs in Chapter 7 provide an indication of the impact of model uncertainties
on water balance predictions. The assessment shows that the water management plan,
proposed water treatment capacity and pond volumes are robust to changes in model inputs.
There may be options to reduce flow rates to the water management ponds in the future, but
the approach taken is conservative and considers the management of runoff from the full site
area.
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Appendix 1: Storm Runoff Calculations

Runoff from the mine infrastructure area and DSF will be routed to the East and West Ponds.
Runoff will be attenuated within these ponds, then pumped through the Water Treatment Plant
before discharging to the Clean Water Pond or Pollanroe Burn. When receiving mine waters, all
ponds have been designed to;

e  Provide storage of untreated water as a buffer for storm water runoff; and

e  Provide storage of untreated water that can be treated and then used in the mine site as
clean water.

The key objective is for there to be no discharges of untreated contact water from the mine site.

The ponds have been designed to attenuate runoff from a 1 in 1000-year storm event. A
sensitivity run is presented in the main report that checks the storage against a 1 in 1000 year
+ 50% event. This is substantially greater than the normal 20% uplift that is considered in
Northern Ireland for flood events under climate change. Design storm volumes have been
calculated using the Wallingford Procedure, based on catchment areas and runoff coefficients
outlined in Table A1 1.

Rainfall data is based on FEH 2013 data from the FEH Web Service, with values given in Table
A1 2.

The outflow from the ponds is limited to 300 m%/hour (83.3 I/s), which is the maximum treatment
rate within the Water Treatment Plant. The 2-year greenfield runoff rate for the mine site area
is calculated as 3.7 I/s/ha, based on IH124 (with SAAR = 1398 mm, SOIL = 0.30).

A total of 0.557 km2 (55.7 ha) is being routed to the East and West Ponds, giving a 2-year
greenfield runoff rate of 206 I/s for the site area. As treatment rates are limited to 83.3 I/s from
this part of the site, the post-development discharge from the site area will be less than 2-year
greenfield rates.

Table A1 1: Storm Water Runoff Calculations

Catchment West Pond agast Ponds Runoff Co-efficient
Catchments (m?) | Catchments (m?)
DSF Area (see Table 1) 125,700 145,980 0.75
Natural Catchments (non-hardstanding) 61,145 142,745 b0.56
Mine infrastructure (hardstanding) 38,542 0.9
Pond Areas 18,400 24,300 1
TOTAL 205,245 351,568 -
TOTAL 556,813 -

a Combined Upper and Lower East Pond Catchments
b Based on SPRHOST of 56% for catchment

Storage volumes for the East Ponds are provided in Table A1 3, with values for the West Pond
in Table A1 4.
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Calculations indicate a peak storage volume for a 1 in 1,000 year 24-hour storm to be;
e  FEast Ponds 27,550 m3
e  West Pond 15,970 m3

The volumes for a 100 year, 24-hour event are 16,770 m3and 9,590 m? for the East and West
Ponds respectively. Therefore the 1,000-year storm storage volumes are significantly more
than 20% greater than required for the 100 year + 20% storm storage.

The ponds will need to be operated with at least the storage volumes highlighted above (1,000-
year event) available above the operating water level.

Further contingency measures for extreme events are discussed in Section 3.3 of the main

report.
Table A1 2: Rainfall Totals (mm)
Return Period (years)
Storm Duration
(min)
2 5 10 20 30 50 100 1000
5 29 4.6 6.4 7.9 8.8 10.1 11.9 -
10 4.3 71 9.9 12.0 13.6 15.5 18.5 -
15 54 8.8 11.9 14.9 16.7 19.2 23.1 -
30 7.7 12.2 16.2 20.4 22.9 26.4 31.9 -
60 (1 hour) 10.3 16.7 21.7 26.8 30.0 34.5 41.4 72.6
120 (2 hours) 14.3 214 26.7 32.4 36.0 40.9 48.7 85.3
240 (4 hours) 19.1 26.9 32.7 38.8 42.8 48.2 56.6 95.6
360 (6 hours) 224 30.6 36.6 43.0 47.2 52.9 61.8 101.8
720 (12 hours) 29.1 38.1 447 51.7 56.1 62.4 721 113.7
1440 (24 hours) 37.6 47.7 55.0 62.7 67.7 74.5 84.9 128.3

Table A1 3: Flood storage volumes (m?3) for East Ponds

Return Period (years)

Storm Duration (min)
2 5 10 20 30 50 100 1000

60 (1 hour) 1,393 2,338 3,068 3,817 4,292 4,953 5,962 10,542

120 (2 hours) 1,861 2,910 3,683 4,520 5,049 5,773 6,915 12,292
240 (4 hours) 2,326 3,474 4,324 5,217 5,802 6,603 7,835 13,565
360 (6 hours) 2,571 3,782 4,657 5,600 6,207 7,056 8,359 14,236
720 (12 hours) 2,835 4,159 5,127 6,156 6,806 7,728 9,153 15,264
1440 (24 hours) 2,644 4123 5,200 6,336 7,063 8,064 9,593 15,969

Table A14:  Flood storage volumes (m?) for West Pond

Return Period (years)

Storm Duration (min)

2 5 10 20 30 50 100 1000

60 (1 hour) 2,379 3,976 5,210 6,477 7,280 8,398 10,104 17,847

120 (2 hours) 3,192 4,966 6,273 7,688 8,583 9,807 11,738 20,829
240 (4 hours) 4,025 5,965 7,403 8,913 9,902 11,256 13,340 23,028
360 (6 hours) 4,484 6,531 8,012 9,607 10,633 12,068 14,272 24,208
720 (12 hours) 5,069 7,307 8,944 10,683 11,783 13,341 15,750 26,084
1440 (24 hours) 5,020 7,522 9,343 11,263 12,492 14,184 16,770 27,551
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Natural surface water runoff to the Clean Water Pond will not be managed. The ponds will
provide a degree of attenuation, but the catchment upstream of these ponds will not be
developed and no change in greenfield runoff rates is proposed. Excess water from the Clean
Water Pond will be allowed to spill from the pond and will be routed to the Pollanroe Burn.

No attenuation is proposed for surface water runoff diverted around the edges of the mine site
through the East Diversion Berm. The catchments flowing to these diversion structures will be
undeveloped.
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Appendix 2: Process Plant Water
Management Memo

canenco
Memo

Ta:
From:
CC:
Date: May 28, 2020

Re: Process Plant Water Management Strategy

summary
This memo will provide a brief description of the water requirements and sources for the Curraghinalt Mine
Process Plant. The key changes from the original process are;

* Removal of on site processing using cyanide. A concentrate will now be prepared and this will be
trucked from site for final processing elsewhere.

Process Water Management Strategy
Within the process plant water is required for the following purposes;

* Reagent Mixing (clean water — fresh water sourced from the clean water pond or water treatment
plant (\WTF)
*  Gland Water (clean water — fresh water sourced from clean water pond or WTP)
*  Process Water (recycled or mine water) for
o Grinding
o Flotation
o Concentrate Thickening and Filtration
#  Tailings Thickening and Filtration
+  Tailings Paste Production

Based on the proposed production rate, a freshwater input of approximately 7.2 m? /hour is required for
mixing of reagents and gland water for pump seals. This will be supplied from the Clean Water Pond or
treated water from the site WTP.

An input of ~5.7 m?/hour of mine water is reguired for general process water to balance system
reallocations. Water also enters the process with the feed material at ~3.0m* /hour.

Water is removed from the system with the concentrate trucked from site at ~0.5 m3/hour, with
underground backfill using tailings at ~11.6 m3/hour and tailings sent to the surface Dry Stack Facility (DSF)
at ~3.8 m3/hour.

The total water entering the process is ~156.7 m3/hour. External inputs, (clean water, feed moisture and
mine water) account for ~15.9 m3/hour, which means that ~140.8 m3/hour is recycled within the system.
This water is recovered from the tailings and concentrate thickening and filtration processes, with
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canenco
Memo

~15.0m3/nour from the concentrate thickener and ~120.1 m3/hour from the tailings thickener and paste
plant combined.

The general process water management strategy is to recyde as much water as possible to reduce the
reguirement for clean water.

Clean water inputs, in order of preference for use in the process plant would be provided from:

1. Water from the WTP, which would be pumped to the Process Plant
2. Water from the Clean Water Pond

The current water management strategy assumes all contact water sources, (including building run-off, DSF

run-off, efg.-.) will be routed to one of the water management ponds on site where it will be treated before
use.

MNon-fresh water inputs will be sourced from groundwater pumped from the underground mine. The data
to date indicates there is sufficient mine water through the life of mine to provide the required inputs to
the process.

Clean water is also required for spraying for dust suppression on roads around and within the process plant
pad areas. For the Feasibility Study that is current understood to be approximately 10 m*/hour in summer
and 5 m?*/hour in winter.

References
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Northern Ireland Environment Agency @ Apériculture. BN ORI

Resource Efficiency Division and Rural Affairs
An Rown

Your reference Talmhaiochta, Comhshaoil

Our reference AL 2024/0003 and A Gnithat Tuaithe

AlL/2024/0004 Depalrimngcy

Fairmin, Environment
an’ Kintra Matthers

Dalradian Gold Ltd

]
3 Killybrack Road

Omagh NIEA
BT797DG 17 Antrim Road
Tonagh
] Lisbum
BT28 3AL
Telephone; 028 92623 166
Email:
2" May 2024 waterregulationcorrespondence@daera-
Dear NN

DALRADIAN GOLD - PUBLIC LOCAL INQUIRY IN ACCORDANCE WITH THE WATER
ABSTRACTION AND IMPOUNDMENT (LICENSING) REGULATIONS (NI) 2006.

Under Regulation 17(1) of the Abstraction and Impoundment (Licensing) Regulations
(NI)2006, the Department has directed the Appeals Commission to hold a public local
inquiry to consider representations made in respect of Abstraction and Impoundment
proposals at the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle,
County Tyrone, BT797QP.

The Department has directed the Appeals Commission to hold a public local inguiry on the
following two applications:

NIEA Ref: AlL-2024-0003.
Applicant: Dalradian Gold.

Location: Curraghinalt Mine, Teebane West, near Greencastle, County Tyrone.
Proposal: The abstraction and impoundment of surface water associated with a

proposed underground mine and surface developments, currently under
consideration by Dfl Planning. Planning reference LA10/2017/1249/F.

Sustainability at the heart of a living, working, active landscape valued by everyone.

If you are deaf or have & hearing difficulty you can
INVESTORS IN PECOPLE

contact the Department via the Next Generation Text !
Wae invest in people Standard

Relay Service by dialling 18001 + telephone number.




NIEA Ref: AlL-2024-0004.

Applicant Dalradian Gold.
Location: Curraghinait Mine, Teebane West, near Greencastie, County Tyrone.

Proposal. The abstraction and impoundment of groundwater from a proposed
underground mine, currently under consideration by Dfl Planning. Planning

reference LA10/2017/1249/F.

In accordance with Regulation 17(2) of the 2006 Regulations | hereby give notice of the
Department’s Direction to hold a public local inquiry.

Yours sincerely

Director Resource Efficiency Division
Northern Ireland Environment Agency

Sustainability at the heart of a living, working, active landscape valued by everyone.

If you are deaf or have a hearing difficulty you can .
INVESTORS IN PECOPLE

contact the Department via the Next Generation Text l :
Woa invest in people Standard
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Northern Ireland Environment Agency
Gniomhaireacht Comhshaoil Thuaisceart Eireann
Norlin Airlan Environment Agency

Our reference: AlL 2024/0003 and AL 2024/0004 Water Regulation

i

NIEA Lisburn
I 17 Antrim Road
Dalradian Gold Limited Tonagh
3 Killybrack Business Park Lisburn
Omagh .
BT79 7DG Co. Antrim
BT28 3AL
]
Email: ail@daera-ni.gov.uk
29% April 2024
Dear I .

Application AIL 2024/0003 and AIL 2024/0004 at the proposed Curraghinait Mine, adjacent
to 80 Mullydoo Road, Greencastle, County Tyrone, BT797QP
Notice to Advertise
Under Regulation 9 of the Abstraction and Impoundment Licensing Regulations (N1)2006

Thank you for your applications requesting authorisations of proposed water abstraction activity at
the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle, County Tyrone,
BT787QP as submitted under Article 8 of the Water Abstraction and Impoundment (Licensing)
Regulations (Northern Ireland) 2006 As amended (the Regulations) received on 24" April 2024.

The Regulations requires that all applications received under Regulation 8, where the controlled
activity is likely to have a significant adverse impact on the water environment, require that the
application be advertised in accordance with Regulation 9.

The Department has determined that the proposed application AlL 2024/0003 and AL 2024/0004
has the potential to have a significant adverse impact on the water environment and therefore
requires advertisement.

The cost of the advertisement must be met by the applicant. The advertisements must be in the
form of the specimen supplied. You should arrange for the application to be advertised in the
next edition of at least one local newspaper that are relevant in the BT postcode for the site
address.

Once advertisements have been published, the entire page of each of the newspapers, on which
the advertisement was placed, must be forwarded to the Department as proof of advertising.

Sustainability at the heart of a living, working, active landscape valued by everyone.

S [0 ek T e P

An kpency w Lhin Lhe D(-;?;rlmcnl o Lgmhy nnHprer -'-.. Mgy wa i W Degei b e
:EE;: Voriculture. Envicommnent | Bidmbaiochta. Conthsbiaoll | Fairmin, Enviponment INVESTORS IN PEL PLE

and Bural Aflaars A= Guot i Baaathe an lintra Matthers Woe invost in peopla Stundera
v ST R Un




Photocopies will not be acceptable, however, the e-voucher provided by the appropriate
newspaper is acceptable.

If you have any concerns about your application, please do not hesitate to contact the Agency
directly at the above address.

Yours sincerely

Water Regulation

Sustainability at the heart of a living, working, active landscape valued by everyone.
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ADVERTISEMENT - FORMAT TO BE USED

APPLICATION FOR ABSTRACTION LICENCES

An application has been made to the Department of Agriculture, Environment & Rural Affairs for a
license under the Water Abstraction and Impoundment (Licensing) Regulations (Northern Ireland)
2006 for a proposed abstraction of water from underground strata or waterways and /or the
construction, alteration, or operation of any impounding works at the proposed Curraghinalt
Mine, adjacent to 80 Mullydoo Road, Greencastle, County Tyrone, BT797QP

The application can be viewed at Applying to abstract or impound water | Department of

Agriculture, Environment and Rural Affairs {daera-ni.qov.uk)
listed under reference AlL 2024/0003 and AlL 2024/0004

You may contact Northern Ireland Environment Agency (NIEA) of DAERA to request a copy in
either electronic version via email, or a paper copy by post.

Wiritten representations should be made to NIEA, Water Regulation Team, 17 Antrim Road,
Lisburn, Co Antrim, BT28 3AL, or via email AlL@daera-ni.gov.uk

Please quote reference number: AIL 2024/0003 and AIL 2024/0004 in any correspondence.

Should you wish to view details of the application or make comments you must do so within the
next 28 days.

Comments received may be supplied to any third party, on request.

The Applicant is:

Dalradian Gold
I
3 Killybrack Road
Omagh
BT797DG
Sustainability at the heart of a living, working, active landscape valued by everyone.
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Sustainability at the heart of a living, working, active landscape valued by everyone.
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From: [N

Sent: Wednesday, May 1, 2024 9:29 AM
To:
Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>; ||| || EGN

Subject: RE: AIL 2024/0003 and AlL/2024/0004 Dalradian Gold Ltd: Advertisements

Thanks [l

Mo it hasn’t been passed on as of yet, but we will get it collected.

Can you confirm the planned date for the second advert?
In future can you also please provide electronic copies.

Many Thanks

[ ]
From: [N

Sent: Wednesday, May 1, 2024 9:26 AM
To: >

Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@ daera-ni.gov.uk>; _<
I R - -

Subject: Re: AIL 2024/0003 and AIL/2024/0004 Dalradian Gold Ltd: Advertisements

CAUTION — This email has been received from outside the NICS network. If you have any concerns, please
report for investigation.

Good morning-

| left a hard copy of the advert, that appeared in today’s Tyrone Constitution, at the
reception/security hut in Lisburn at 8.45am this morning.

Have you or a colleague been given this envelope ?

Kind regards,

Sent from my iPhone

on 1 May 2024, at 09:22, |G < > vrote:

Following on from your email below, NIEA issued correspondence to confirm the application has
been deemed complete and a direction to advertise on Monday 29" April 2024,

Can you please provide evidence that the advertisements have now been placed?
To note the applications are now published on the DAERA website:

Applications for Abstraction and Impoundment Advertisement Requirement | Department of
Agriculture, Environment and Rural Affairs (daera-ni.gov.uk)




Many Thanks

== Northern Ireland
;!_'..l_.._ Environment
MW Agency

O L Sustainability at the heart of a
riculture, Environment

Ag hvin ' ] 5
. g, working, active landscape
and Rural Affairs b Lt e

Visit NetRegs for environmental guidance and new updates to egislation

srvirorerssrilel reguistions online
www.netregs.org.uk

From: [

Sent: Friday, Aprit 26, 2024 6:06 PM
To:
Subject: [SUSPECTED SPAM] Advertisements

Good evening -

| refer to our earlier emait correspondence.

Can you let me have an update as we wish to advertise the applications without delay and note the
commitment by the Chief Executive in his letter dated 24 April to the PAC to process the applications
with extreme urgency.

Kind regards,

www.dalradian.com




Carbon

Neutral
Organisation

INVESTORS IN PECSPLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephane or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Read, Killybrack Business Park, Omagh, County Tyrone, Northern Ireland,
BT79 7DG
NI00B465

Carbon

Neutral
Organisation

INVESTORS IN PECPLE

We invest in people Gold

DALRADIAN

Please consider the environment before printing.



Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged informatian. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit
us at: dalradian.com

Registered Office:

Dalradian Gold Limited, 3 Killybrack Road, Killybrack Business Park, Omagh, County Tyrone, Northern Ireland,
BT79 7DG

NIOD8465



From: DAERA Abstractions & Impoundments Licensing Team

Sent: Monday, April 29, 2024 10:18 AM

To:

Cc: DAERA Abstractions & Impoundments Licensing Team <AlL@daera-ni.gov.uk>
Subject: AlL/20204/0003 and 0004 - Complete and notice to advertise letters

pear [

Please find attached letters for your attention.

Regards,

AlL Team

MNorthern Ireland Environment Agency,
Water Regulation,

17 Antrim Road,

Lisburn, Co. Antrim BT28 3AL

PDF Attachments:

AIL-2024-0003 and AIL 2024 0004 Applications Deemed Complete 29" April 2024
AlL-2024-0003 and AIL 2024 0004 Notice to Advertise 29" April 2024



Northern treland Environment Agency
Gnlomhaireacht Comhshaoil Thuaisceart Eireann
Norlin Airlan Environment Agency

Our reference: AlL 2024/0003 and AIL 2024/0004 Water Regulation

[

NIEA Lisburn
) 17 Antrim Road
Dalradian Gold Limited Tonagh
3 Killybrack Business Park Lisburn
Omagh .
BT79 7DG Co. Antrim
8T28 3AL
I
Email: ail@daera-ni.gov.uk
29t April 2024
Dear

Application AlL AIL 2024/0003 and AlL 2024/0004 at the proposed Curraghinalt Mine,
adjacent to 80 Mullydoo Road, Greencastle, County Tyrone, BT797QP

Thank you for your applications requesting authorisations of proposed water abstraction activity at
the proposed Curraghinalt Mine, adjacent to 80 Mullydoo Road, Greencastle, County Tyrone,
BT797QP as submitted under Article 8 of the Water Abstraction and Impoundment (Licensing)
Regulations (Northern Ireland) 2006 As amended (the Regulations) received on 24" April 2024.

The Northern Ireland Environment Agency (NIEA) has deemed your application complete on 29"
April 2024.

Under Article 19(1) of the Regulations NIEA must determine an application within 4 months of the
date of receipt. NIEA can, with your agreement, request a time extension. If this is necessary the
Agency will write to you to obtain your agreement.

As part of the determination process NIEA may consult with other Divisions or Agencies (including
the public) and may reqguire further information. If further information is required, NIEA will request
this under Article 18(1) of the Regulations.

The details of your application will be retained by NIEA as part of a public registry in compliance
with Regulation 24 and Schedule 3 of the Regulations.

Sustainability at the heart of a living, working, active landscape valued by everyone.

Avriculture. Environment | ‘Palibaiochta. Combshaoil | Fairmin Enviconmenl INVESTORS IN PE: PLE

ml] Hm |] Affaies avus it b Toaathe an’ Kintea dMatthers Wa invostin paople Stinda

P, An Agency w ih:n the Department of Gramna redett €8 ¢rug na Rainre | AnAgere, wiin lhe Depauiment o
' i‘




If you have any concerns about your application, please do not hesitate to contact the Agency
directly at the above address.

Yours sincerely

I
Water Regulation

Sustainability at the heart of a living, working, active landscape valued by everyone.
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From: DAERA Abstractions & Impoundments Licensing Team

Sent; Thursday, April 25, 2024 4:24 PM

To:

Ce: >, DAERA Abstractions & Impoundments Licensing Team <AlL@daera-
ni.gov.uk>

Subject: CM: AlL/2024/003 and AIL 2024/0004 - [l - 02)radian Gold Limited - Incomplete
Application 25th April 2024

pear NN

Please find attached incomplete letter requesting further information be submitted in arder to allow
the application to proceed.

Regards,

AIL Team

Northern Ireland Environment Agency,
Water Regulation,

17 Antrim Road,

Lisburn, Co. Antrim BT28 3AL

PDF Attachment : AlL 20240003 and AlL 20240004 — [l - palradian Gold Limited -
Incomplete Application 25 April 2024 pdf






Deapartment of
. 5;‘1 i v
o! Agriculture, Environment

o' and Rural Affairs
I Talmhaiochta, Comhshaoil
I agus Gnothai Tuaithe
Depaliriment o
Chief Commissioner Fairmin, Environment

an’ Kintra Matthers
Planning/Water Appeals Commission WWW0A0T0 0

[ ]

] -
]

Belfast =
I
]

I I
Dear I

RE.THE CURRAGHINALT PROJECT (DALRADIAN) PUBLIC LOCAL INQUIRY.

The Department notes the Commission’s letter of 2 May 2024 and its suspension of the
current timetable for the public inquiry. The Department also notes the Commission’s letter
of 3 May, in response to the Department’s direction of 2 May to the Commission on holding
an inquiry on the new abstraction and impoundment licence applications, and the

Department’s suggested approach to consideration of those new applications.

Firstly, the Department apologises to the Commission for its one day delay in meeting the
Commission’s deadline of 1 May for responding to the Commission’s letter of 25 April. The
short delay was due to obtaining the necessary internal Departmental clearances. The
Department kept the Commission informed on the expected delay, which the Commission
acknowledged. The Department is reviewing its processes with the aim of better ensuring

meeting Commission deadlines going forward.
The Department made a valid direction to the Commission on holding an inquiry on the new

abstraction and impoundment licence applications on 2 May. The Department is of the view

that there is no reason not to accept referral at this point in time. The Department will send

Templatc/R—



any further representations received, to the Appeals Commission at the end of the
consultation period. The applications were advertised in two local newspapers on 2 May

2024. | have included proof of advertisements, from the applicant, for your records.

In the Department’s view, suspending the current timetable is not a proportionate response.
In directing the Commission on the new applications, the Department made a pragmatic and
sensible suggestion for their consideration. The suggested timetable would allow the new
applications to catch up with the original timetable for the other applications before the
conjoined inquiry. In the Department’s view, this suggestion does not lead to any possible
prejudice to other parties; it is the most appropriate way of promoting fairness for the

applicant and members of the public; and it avoids further delay.

In light of the Department’s valid direction on the new applications and its suggested
approach to their consideration, the Department asks the Commission to re-consider its

decision on suspending the current timetable for the conjoined inquiry.

Yours sincerely

Chief Executive
Northern Ireland Environment Agency

Template updated April 2024



Page 38

Thursday, 2nd May 2024-TYRONE CONSTITUTION

hublic NOLICES

APPLICATION FOR
ABSTRACTION LICENCES

An application has been made to the
Department of Agriculture, Environment &
Rural Affairs for a license under the Water
Abstraction and Impoundment (Licensing)
Regulations (Northern Ireland) 2006 for

a proposed abstraction of water from
underground strata or waterways and /or
the construction, alteration, or operation

of any impounding works at the proposed
Curraghinalt Mine, adjacent to 80 Mullydoo
Road, Greencastle, County Tyrone, BT797QP

The application can be viewed at Applying
to abstract or impound water | Department
of Agriculture. Environment and Rural Affairs

(daera-ni.gov.uk) listed under reference AlL
2024/0003 and AlL 2024/0004

You may contact Northern Ireland
Environment Agency (NIEA) of DAERA to
request a copy in either electronic version via
email, or a paper copy by post.

Written representations should be made to
NIEA, Water Regulation Team, 17 Antrim Road,
Lisburn, Co Antrim, BT28 3AL, or via email

AlL@daera-ni.gov.uk

Please quote reference number: AlL 2024/0003
and AIL 2024/0004 in any correspondence.

Should you wish to view details of the
application or make comments you must do
so within the next 28 days.

Comments received may be supplied to any

third party, on request.

The Applicant is:

Dalradian Gold. Mr Brian Kelly
3 Killybrack Road Omagh BT797DG

PLANNING APPLICATIONS

Full details of the following planning applications

including plans, maps and drawings are available

to view on the NI Planning Portal website at:
https:/planningregister.planningsystemni.gov.uk/ Gorry Gy & Sirebane
or alternatively please contact 02871253253 to e
seek alternative options to view the information
you require.

Written comments should be submitted within the
next 14 days. Please quote the application number in any
correspondence and note that all representations made, including
objections, will be posted on the NI Planning Portal
(https://planningregister.planningsystemni.gov.uk/)

Derry Citte & Strdbane
Derek Coonch

Initial Advertisements

APPLICATION LOCATION PROPOSAL
LAT1/2024/0245/F Lands 410 M. North ~ Proposed wind
Faughan West of turbine, Enercon E70
567 Baranailt Road,  E4 22.3mw. Hub
Claudy height 85 M,, blade
diameter 71 M. to
replace previously
approved
A/2011/0229/F
LA11/2024/0307/F Approx. 35 M. South  Erection of single
Derg of 56 Cavan Road, storey dwelling
Castlederg,
BT81 7UA
LA11/2024/0300/F 23 Conversion of existing
Derg Magheranageeragh  out building to 1 No.
Road, self-catering tourist
Mournebeg, accommodation unit.
Castlederg, Erection of 6 No.
BT81 7UN new modular
self-catering tourist
accommodation units.
Provision of parking.
New package
treatment
plant to replace
existing septic tank.
LAT11/2024/0302/F  1Mulderg Cottages, Proposed single
Faughan Mulderg, storey side and rear
Claudy, extension to existing
BT47 4HF dwelling and minor
alterations to existing
access
LA11/2024/0314/F Lands adjacent and  Erection of retail unit
Sperrin to the West of Home with associated
Bargains, service yard and car
Unit 1, park
1 Melmont Road,
Strabane,
BT82 9ED
LAT1/2024/0315/F Knockavoe Special Proposed additional
Sperrin School, car parking and
10 Melmount alterations within
Gardens, existing school site to
Strabane. improve traffic
BT82 9EB management.
LA11/2024/0320/F 60 M. South West of New dwelling and
Sperrin 51 Tireighter Road, integrated garage

Park

https://planningregister.planningsystemni.gov.uk/

LOCAL GOVERNMENT
(MISCELLANEOUS
PROVISIONS)

(N1) ORDER 1985
Article 3 and Schedule 1

Application for
the Renewal of an
Entertainments
Licence

Notice is hereby given
thatl, Invictus Properties
ltd of 1 McConnell
Place, Omagh BT78 1BY
have made application
to Fermanagh &
Omagh District Council
for the renewal of an
Entertainment  Licence,
in accordance with the
above Order, authorising
the provision of the
following Entertainment
ie. Live Entertainment
at The Copper Tap &
Restaurant on: Mon-
Sat. 11am-1.30am. Sun.
12pm-12.30am.

Any person wishing to

make any representation
in relation to this

application  shall  give
notice to the Council,
stating in general

terms the nature of the
representation, not later
than 28 days after the

date of application.

Signed:
Mark O’Connor

Dated: 23/4/24

STATUTORY NOTICE
TO CREDITORS AND
OTHERS

IN THE ESTATE OF MARY
ELIZABETH GORMLEY,
DECEASED

Late of
7 Crocknageeragh Road,
Tattykeel, Omagh,
Co. Tyrone, BT78 5DA

DATE OF DEATH —
10th December 2023

NOTICE IS HEREBY GIVEN
pursuant to Section 28 of the
Trustee Act (NI) 1958 that all
creditors, beneficiaries and other
persons having any claim against
oran interest in the Estate of the
above-named deceased who
died on the 10th December 2023
are hereby required to send on
or before Wednesday 10th July
2024 particulars thereof to the
undersigned, the Solicitors for
the Personal Representative of
the Deceased.

AND NOTICE is hereby further
given that after this date the
Personal Representatives  will
proceed to convey and distribute
the property of the said
Deceased among the parties
entitled thereto having regard
only to the claims and demands
of which particulars shall have
been received.

In respect of the assets of any
part thereof so distributed, the
Personal Representative will not
be liable to any person of whose
claim or interest they shall not
then have had notice.

Dated this 26th day of April 2024
McGale Kelly & Company

13 High Street, Omagh,

o. Tyrone, BT78 1BA

Solicitors for the Personal
Representative

John Kelpie MEng., CEng., MIStructE., MIEI
Chief Executive
Derry City and Strabane District Council

Derry / Strabane C/o Planning Department
of the Derry City and Strabane District Council,
98 Strand Road, Derry BT48 7NN

Residential Property o

PROPERTY & AUCTIONS

» Commercial Property o

TYRONE'S GUIDE TO lUCAL PROPERTY & AUCTIONS
Toadvertise here contact the Tyrong Constuton | 028 8224 2721

POLLOCK
B s
OMAGH MACHINERY SALES

o Farms o Machinery o

o ehicles o Antiques

ESTATE AGENTS

CHARTERED SURVEYORS
LAND AGENTS
AUCTIONEERS

36 High Street,
Omagh, Co.Tyrone BT78 1BQ

Tel: 028 8224 5440
Fax: 028 8224 7036

Email: info@pollockestateagents.com

SATURDAY 4th MAY 2024 @ 11AM

SHOWGROUNDS, GILLYGOOLEY ROAD, OMAGH, CO.TYRONE BT78 5PN

TRACTORS: Selection of 2 & 4 Wheel Drive Tractors:
PLANT & COMMERICAL: Digger: Telehandler: Cement-Mixers: Quads & ATV's: Land Rover: Pick-ups:

4x4's: Lorries: Buckets: Compressors: Scaffolding: Cars:

FARM MACHINERY: Silage and Hay Machinery including: Harvesters: Balers: Wrappers: Mowers:
Tedders: Silage Trailers: Bale Lifters: Fertilizer Sowers: Cultivators: Power Harrows: Rotavators: Ploughs:
Rollers: Slurry Tankers and Pumps: Rotaspreaders: Link Boxes: Loaders: Livestock & Flatdeck Trailers:
Car Trailers: Cattle Crush: 20ft Johnston Cattle Trailer:

MISCELLANEOUS: Tyres: Wheels: Building Supplies: Corrugated iron: Trusses: Ladders: Chains:
Masonry & Chain Saws: Steel Cabinets: Welders: Lawnmowers: Bicycles: Windows: Doors: Tractor
Spares: Quantity of New Timber:

ON SITE AND ONLINE BIDDING AVAILABLE

www.pollockauctions.com

Details from POLLOCK AUCTIONEERS OMAGH 028 8224 5440

Sending a copy
overseas?
Why not
subscribe
to our
ONLINE
NEWSPAPER
SERVICE

Mol

Usual Terms & Facilities: All lots subject to arrival.
Yard open: Friday 3rd May 10am to 7pm

\Website updated
regular y /

AAAd Fermanagh & Omagh
District Council

Comhairle Ceantair

Full details of the planning applications below are available
to view on the NI Planning Portal at https://planningregister.
planningsystemni.gov.uk. Comments are invited within 14 days
online or to planning@fermanaghomagh.com. All representations

v Fhear Manach agus nahOma

any correspondence.

will be viewable online. Please quote the application number in

SMITH

W.J. SMITH

Auctioneer * Valuer ¢ Estate Agent

IMPORTANT CLEARANCE SALE OF HOUSEHOLD
FURNITURE & MISCELLANEOUS EFFECTS
At 7 Backhill Road, Castlederg, Co. Tyrone, BT81 7RE
On Friday 10th May 2024 @ 6pm SHARP
On instructions from the Reps of the Late Olive Young, | will sell by public auction
at the above time and place a good selection of household effects as follows: 2
no. 3 Piece Suites of Furniture; 2 Seater Settee; Electric Reclining Armchair; Oval
Dining Room Table & 6 Chairs; Wooden Roll Top Writing Bureau; Various Wooden
Side Boards & Display Units; Telephone Seat; HOOVER Washing Machine; LEC
Fridge; ICEKING Freezer, Microwave; Selection of Bedroom Furniture; Brass Log Box
& Companion Sets; Good Selection of Pictures, Mirrors & Ornaments Inc. Carnival
Glassware and Belleek & Donegal China; Royal Stafford Tea Set; Various Items of
Delph To Include Vases, Jugs, Bowls, etc. & Other Items Too Numerous To Mention.

TERMS: Cash At Time Of Sale Plus Commission Plus VAT On Commission
Viewing from 5pm on Friday 10th May 2024
W J Smith, Auctioneer, Valuer & Estate Agent

5 John Street, Castlederg, Telephone (028) 816 71279
E-Mail: william@smithestat nts.com

SMITH

LA10/2024/0305/F 37 Fireagh Rd, Omagh Removal of condition 1 (provision of a NIEA
protected species license) of
LA10/2022/0988/F (demolition of dwelling
and other works within curtilage of listed
building)

LA10/2024/0320/F Immediately NW of 42 Loughmallon Rd, | Dwelling & Garage

Pomeroy
LA10/2024/0329/F 18 Ramackan Rd, Sixmilecross Extension to dwelling

r—_—_—_1

It pays to |
advertise !

Sending a Ccopy
overseas?:>>
Wihy mnmot
suubscocribe
T Oouur
ONLINE
NEWSPAPER
SERVICE

OMAGH

TYRONE |
CONSTITUTION

Classified Adverts On-line

www.ulsternetnotices.co.uk

To place an advert contact our team on 028 8224 2721

VIEWBACK AUCTIONS

CLEARANCE
AUCTION

with antiques &

collector’s items etc.

17 LISNARICK ROAD,
IRVINESTOWN, BT94 1EY
AT

SATURDAY 11th MAY at 1 P.M.

(VIEWING FROM 11 A.M.)
ON INSTRUCTIONS FROM
THE PERSONAL REPS. OF

THE LATE

WILLIAM (BILLY) NEVIN

SEE COMPLETE LIST, WITH PHOTOGRAPHS ON

www.viewbackauctionsomagh.co.uk
Online Bidding via Easy Live Auctions or in Person I

ALL PURCHASES TO BE REMOVED WITHIN 2
DAYS AFTER THE SALE

VIEWBACK AUCTIONS I
57 KILLADROY Rd. OMAGH BT790QP
02880757632/ 07760275247
SPECIALISTS IN THE SALE OF ANTIQUES & |
GENERAL CLEARANCES USING YOUR PREMISES
OR LOCAL SALESROOMS

L______J
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PLANNING NOTICE

PLANNING APPLICATIONS

Full details of the following planning applications
including plans, maps and drawings are available

to view on the NI Planning Portal website at:
https:/planningregister,planningsystemni.gov.uk/

or alternatively please contact 02871253253 to

seek alternative options to view the information

you require.

Written comments should be submitted within the

next 14 days. Please quote the application number in any
correspondence and note that all representations made, including
objections, will be posted on the NI Planning Portal
(https://planningregister.planningsystemnigov.uk/)

Initial Advertisements

APPLICATION LOCATION PROPOSAL
LA11/2024/0245/F  Lands 410 M. North  Proposed wind
Faughan West of turbine, Enercon E70
567 Baranailt Road, ~ E4 22.3mw. Hub
Claudy height 85 M, blade
diameter 71 M. to
replace previously
approved
A/2011/0229/F
LA11/2024/0307/F  Approx. 35 M. South  Erection of single
Derg of 56 Cavan Road,  storey dwelling
Castlederg,
BT81 7UA
LA11/2024/0300/F 23 Conversion of existing
Derg Magheranageeragh  out building to 1 No.
Road, self-catering tourist
Mournebeg, accommodation unit.
Castlederg, Erection of 6 No.
BT81 7UN new modular

self-catering tourist
accommodation units.
Provision of parking.
New package
treatment
plant to replace
existing septic tank.
1Mulderg Cottages, Proposed single
Mulderg, storey side and rear
Claudy, extension to existing
BT47 4HF dwelling and minor
alterations to existing
access
LA11/2024/0314/F  Lands adjacent and  Erection of retail unit
Spertin to the West of Home  with associated

LATI/2024/0302/F
Faughan

Bargains, service yard and car
Unit1, park

1 Melmont Road,

Strabane,

BT82 9ED

LA11/2024/0315/F Knockavoe Special  Proposed additional

Sperrin School, car parking and
10 Melmount alterations within
Gardens, existing school site to
Strabane. improve traffic
BT82 9EB management.

LA11/2024/0320/F 60 M. South West of New dwelling and
Sperrin 51 Tireighter Road, integrated garage
Park

https://| i.gov.uk/

egister

John Kelpie MEng., CEng., MIStructE., MIEI
Chief Executive
Derry City and Strabane District Council

Derry / Strabane C/o Planning Department
of the Derry City and Strabane District Council,
98 Strand Road, Derry BT48 7NN

APPLICATION FOR ABSTRACTION LICENCES

An application has been made to the Department

of Agriculture, Environment and Rural Affairs for a
license under the Water Abstraction and Impoundment
(Licensing) Regulations (Northern Ireland) 2006 for a
proposed abstraction of water from underground strata
or waterways and /or the construction, alteration, or
operation of any Impounding works at the proposed
Curraghinalt Mine, adjacent to 80 Mullydoo Road,
Greencastle, County Tyrone, BT79 7QP

The application can be viewed at Applying to abstract
or impound water Department of Agriculture
Environment and Rural Affairs (daera-ni.gov.uk
listed under reference AIL 2024/0003 and AIL 2024/0004.

You may contact Northern Ireland Environment Agency
(NIEA) of DAERA to request a copy In either electronic
version via email, or a paper copy by post.

Written representations should be made to NIEA, Water
Regulation Team, 17 Antrim Road, Lisburn, Co Antrim,

BT28 3AL, or via email AIL@daera-ni.gov.uk

Please quote reference number. AIL 2024/0003 and AIL
2024/0004 In any correspondence.

Should you wish to view details of the application or
make comments you must do so within the next 28 days.

Comments received may be supplied to any third party,
on request.
The Applicant is:

Dalradian Gold,
Mr Brian Kelly,

3 Killybrack Road,
Omagh

BT79 7DG

UlsterHerald

The winners of tickets
to the upcoming Bluegrass
Festival are:

Christine Finlay,

STATUTORY NOTICE TO
CREDITORS AND OTHERS

IN THE ESTATE OF MARY
ELIZABETH GORMLEY,
DECEASED

Late of 7 Crocknageeragh
Road, Tattykeel, Omagh,
Co. Tyrone, BT78 5DA

DATE OF DEATH - 10th
December 2023

NOTICE IS HEREBY GIVEN
pursuant to Section 28 of
the Trustee Act (NI) 1958
that all creditors, benefi-
ciaries and other persons
having any claim against
or an interest in the Estate
of the above-named de-
ceased who died on the
10th December 2023 are
hereby required to send on

> Employers

Connect with us

Easily connect
with potential
candidates
through our

Goods Vehicle
Operator’s Licence

Colin Robert Joy trading as
Colin Joy Contracts (CJC) of
14 Gosford Road, Collone,
Armagh, BT60 1LQ is ap-
plying for a licence to use
14 Gosford Road, Collone,
Armagh, BT60 1LQ as an
operatingcentrefor1goods
vehicles and 0 trailers.
Owner or occupiers of land
(including buildings) near
the operating centre(s) who
believe that their use or en-
joyment of that land would
be affected, should make
written representations to
the Dfi, at Central Licensing
Office,PO Box 180, Leeds,
LS9 1BU stating their rea-
sons, within 21 days of this
notice. Representors must
at the same time send a
copy of their representa-
tions to the applicant at
the address given at the
top of the notice. A Guide to
Making Representations is
available from the website:
infrastructure-ni.gov.uk/

Goods Vehicle
Operator’s Licence

Irish Food & Beverages
Ltd of 38 Limehill Road
Pomeroy BT70 2RX is ap-
plying for a licence to use
38 Limehill Road Pomeroy
BT70 2RX as an operating
centre for 3 goods vehicles
and 3 trailers. Owner or
occupiers of land (includ-
ing buildings) near the
operating centre(s) who
believe that their use or en-
joyment of that land would
be affected, should make
written representations to
the Dfi, at Central Licensing
Office, PO Box 180, Leeds,
LS9 1BU stating their rea-
sons, within 21 days of this
notice. Representors must
at the same time send a
copy of their representa-
tions to the applicant at
the address given at the
top of the notice. A Guide to
Making Representations is
available from the website:
infrastructure-ni.gov.uk/

WeAreTyrone.com

ADVERTISE

YOUR
BUSINESS

with the

Ulster
Herald

and

WATCH
IT GROW

Telephone aur
sales team on:

8224
3444

]

SMITH

W.J. SMITH

« Auctioneer - Valuer - Estate Agent

IMPORTANT CLEARANCE SALE OF HOUSEHOLD FURNITURE &
MISCELLANEOUS EFFECTS
at 7 Backhill Road, Castlederg, Co. Tyrone, BT81 7RE
on Friday 10th May 2024 @ 6pm SHARP

On instructions from the Reps of the Late Olive Young, | will sell by Public Auction at the above
time and place a good selection of household effects as follows: 2 no. 3-piece Suites of Furniture;
2-Seater Settee; Electric Reclining Armchair; Oval Dining Room Table & 6 Chairs; Wooden Roll Top
Writing Bureau; Various Wooden Sideboards & Display Units; Telephone Seat; HOOVER Washing
Machine; LEC Fridge; ICEKING Freezer, Microwave; Selection of Bedroom Furniture; Brass Log
Box & Companion Sets; Good Selection of Pictures, Mirrors & Ornaments inc. Carnival Glassware
and Belleek & Donegal China; Royal Stafford Tea Set; Various Items of Delph to include Vases, Jugs,
Bowls, etc., & other Items too numerous to mention.
TERMS: Cash at Time of Sale plus Commission plus V.AT. on Commission.

]

SMITH

before Wednesday 10th - -
Castleder or 3 Y . Viewing from 5pm on Friday 10th May 2024.
9 thily 2024 particulars there- CV matching W.J. Smith, Auctioneer, Valuer & Estate Agent, 5 John Street, Castlederg
A of to the undersigned, the service Telephone (028) 816 71279, Email: willi ith com
Anne_ EI:I'IOtt' Solicitors for the Personal
Enniskillen Representative  of the .
Deceased. AND NOTICE is ESTATE AGENTS 36 High Street,

hereby further given that
after this date the Personal
Representatives will pro-
ceed to convey and distrib-
ute the property of the said
Deceased among the par-
ties entitled thereto having
regard only to the claims
and demands of which
particulars shall have been
received. In respect of the
assets of any part thereof
sodistributed, the Personal
Representative  will not
be liable to any person of
whose claim or interest

Omagh, Co. Tyrone BT78 1BQ

Tel. 028 8224 5440

Fax. 028 8224 7036

Email: info@pollockestateagents.com

V4
POLLOCK CHARTERED SURVEYORS
y 4 LAND AGENTS

(‘\\; RICS AUCTIONEERS

OMAGH MACHINERY SALES

SATURDAY 4™ MAY 2024 at 11AM
SHOWGROUNDS, GILLYGOOLEY ROAD, OMAGH BT78 5PN

TRACTORS: Selection of 2 & 4 Wheel Drive Tractors:
PLANT & COMMERCIAL: Digger: Telehandler: Cement Mixers: Quads & ATV's: Land Rover: Pick-ups: 4 x 4's: Lorries:
Buckets: Compressors: Scaffolding: Cars:

FARM MACHINERY: Silage & Hay Machinery including: Harvesters: Balers: Wrappers: Mowers: Tedders: Silage Trailers:
Bale Lifters: Fertiliser Sowers: Cultivators: Power Harrows: Rotavators: Ploughs: Rollers: Slurry Tankers & Pumps:
Rotaspreader: Link boxes: Loaders: Livestock & Flatdeck Trailers: Car Trailers: Cattle Crush: 20ft Johnston Cattle Trailer:
MISCELLANEOUS: Tyres: Wheels: Building Supplies: Corrugated Iron: Trusses: Ladders: Chains: Masonery & Chain
Saws: Steel Cabinets: Welders: Lawnmowers: Bicycles: Windows: Doors: Tractor Spares: Quantity New Timber:

ON SITE AND ONLINE BIDDING AVAILABLE WEBs,TE

Bernard O’'Donnell,
Strabane

Gerry Rafferty,
Carryduff

Thanks to all who entered. Keep an eye
out for more competitions coming soon.

NWNG.

The winner of our recent Short Breaks
competition in partnership with Donegal
Airport and Bonnington Hotel Dublin was: Lzzynzzzg not then have

AG N ES BOYCE, ZDggid this 26th day of April

FAL ARRA H McGale Kelly & Company =
C G 13 High Street, Omagh, | | | WWW.pollockauctions.com R EU:DATED
Thanks to all who entered. Co. Tyrone, BT78 1BA UL ARy

Solicitors for the Personal Usual Terms & Facilities: All lots subject to arrival. Yard open: Friday 3rd May - 10am to 7pm

Representative

Keep an eye out for more competitions
coming soon.

Details from POLLOCK AUCTIONEERS OMAGH 028 8224 5440




Northern Ireland Environment Agency
Gniomhaireacht Comhshaoil Thuaisceart Eireann
Norlin Airlan Environment Agency

NI=A

www.daera-ni.gov.uk

Your Reference j Resource Efficiency Division
I
I
I
I
Programme Officer I
4th Floor L]
92 Ann Street ]
Belfast
BT1 3AH Telephone:
I |
2" May 2024.
Dear

Dalradian Gold Mine: applications for Consent to discharge and

Abstraction/impoundment.

| write in response to your letter of 25" April 2024 in respect of the two abstraction licence

applications (I ) 2 d two consent to discharge
applications (S ) for the proposed Dalradian Gold Mine.

The applicant has submitted two new applications for Abstraction and Impoundment on
24" April 2024. NIEA deemed these applications complete on the 29t April 2024 and
these have been advertised on the Department’s website and in the local press.
Accordingly, the statutory obligations have been met and the applications have also today
been referred by the Department to the Appeals Commission for representations to be

heard before a Public Local Inquiry.

Sustainability at the heart of a living, working, active landscape valued by everyone.

An Agency within the Department of Gniomhaireacht de chuid na Roinne An Agency wi'in the Depairtment o

re, Environment | Talmhaiochta, Comhshaoil | Fairmin, Environment

Affairs agus Gnothai Tuaithe an’ Kintra Matthers We invest in people Standarc




The Department sees no reason why the new applications cannot form part of the
conjoined public local inquiry, as:

1. Until the 25™ April, all parties and objectors were proceeding on that basis.

2. Now that there has been a referral of the new applications to the commission, there
is no difficulty in setting a timetable for those applications which enable them to
catch up with the timetable as already set out for the conjoined Inquiry.

3. The PAC can now decide the statements of case for those applications should be
required, by 14th June, with rebuttals by 17t July, thus giving objectors and
representees more time than they had under the previous applications.

4. There is no possible prejudice because the applications are the same and all
supporting material has been consulted on and in the public domain since 17" Nov
2020. Since then, there has been further correspondence seeking clarification and

this is also now in the public domain.

It is therefore appropriate for the PAC to direct:
a. Statements of case for these applications by 14" June
b. Rebuttals by 17t July and;

c. that the application will be conjoined with the existing Inquiry.

This is clearly in everyone’s interest and ensures only one Inquiry which covers everything
in relation to the mine proposal, overcomes the jurisdictional and procedural issues
recently raised and ensures the Department is informed on public representation to these

applications.

If the PAC is not prepared to adopt this approach, the Inquiry should go ahead as planned
and the Department will seek a rapid hearing of the referral on the new applications to
immediately follow. It is however difficult to see how the PAC can make recommendations

on planning and discharge matters without knowing about abstraction issues.

The Department is aware of correspondence from | I district council
of the 19t April 2024 and will address the issues in this in due course, however, we do not
accept that there is any basis to adjourn the conjoined inquiry even if the new applications

do not catch up with it.

Sustainability at the heart of a living, working, active landscape valued by everyone.

An Agency within the Department of Gniomhaireacht de chuid na Roinne An Agency wi'in the Depairtment o

Agriculture, Environment | Talmhaiochta, Comhshaoil | Fairmin, Environment INVESTORS IN PE<3PLE
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Yours sincerely,

Director Resource Efficiency Division

Northern Ireland Environment Agency

Sustainability at the heart of a living, working, active landscape valued by everyone.
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Sustainability at the heart of a living, working, active landscape valued by everyone.

An Agency within the Department of Gniomhaireacht de chuid na Roinne An Agency wi'in the Depairtment o
ﬁ Agriculture, Environment | Talmhaiochta, Comhshaoil | Fairmin, Environment
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From:

To:
Subject: RE: CMP
Date: 03 April 2024 15:58:00

Good afternoon [},

| have been advised that the Plans have recently been published and can be found at

Best Regards

rrom: I

Sent: Monday, April 1, 2024 10:40 AM

To: I

Subject: [SUSPECTED SPAM] CMP

CAUTION — This email has been received from outside the NICS network. If you have any concerns,
please report for investigation.

Good morning [}

Could you please share a copy of the Owenkillew Conservation Management Plan with me or
direct me to where | can find the most recent copy.

Kind regards,

Dalradian




Investors in People and Carbon Neutral

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit us
at: dalradian.com

Registered Office:



https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU3ZWZm&t=QWtSZjAyTGU3Qnd5dm5FR1Q3Z0tObFgyUnFsNllLeGlTL1BQL3E4bmM5OD0=&h=cbc0ac508a1f40999e9ca7474b2de6f0&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA

From:

To:

Subject: RE:

Date: 03 May 2024 10:22:00
Attachments: image001.png

We received the letter at 16.19.

Regards

rrom: I

Sent: Friday, May 3, 2024 9:30 AM

ro: I

Subject: RE: Correspondence with the PAC

CAUTION - This email has been received from outside the NICS network. If you have any concerns, please
report for investigation.

Good morning-

Thank you for the prompt response and for sharing the correspondence.

Can you please advise at what time your Department was made aware/received the letter from the
PAC stating the suspension of the inquiry dates.

Kind regards,

Sent: Friday, May 3, 2024 9:26 AM

To: I

Subject: RE: Correspondence with the PAC

Please see attached correspondence, which was issued to the Appeals Commission just prior to 3pm
yesterday.

Regards

From:

B V) 3 2024 8:50 AM
To: I

Subject: RE: Correspondence with the PAC



== Northern reland [Y—
Environment @ Agriculture, Environment
and Rural Affairs
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Importance: High

Good morning-

We have seen the recent announcement from the PAC about the suspension of the inquiry.

Can you please advise as to the recent correspondence with the PAC from DAERA as a matter of
urgency.

Kind regards,

Sent: Thursday, May 2, 2024 1:42 PM

To: I

Subject: Correspondence with the PAC

Good afternoon ||}

I is my understanding that you have provided a letter to the PAC, yesterday, in respect of the issue of
the deemed refused abstraction applications and potential implications.

| presume the Commission will publish it on their website. In the interim, would you be able to share a
copy with me, our Counsel has asked to see it at the earliest opportunity.

Regards

Development Management Team




Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for delivering
this information to the intended recipient, you are notified that any dissemination, distribution, disclosure, retaining
or copying of this communication is strictly prohibited. If you have received this communication in error, please notify
the sender immediately by telephone or reply email and permanently delete the original transmission from us,
including any attachments, without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for delivering
this information to the intended recipient, you are notified that any dissemination, distribution, disclosure, retaining
or copying of this communication is strictly prohibited. If you have received this communication in error, please notify
the sender immediately by telephone or reply email and permanently delete the original transmission from us,
including any attachments, without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:


https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU3ZWZm&t=QWtSZjAyTGU3Qnd5dm5FR1Q3Z0tObFgyUnFsNllLeGlTL1BQL3E4bmM5OD0=&h=8280a0f1e2c2494fa62664032b86299f&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA
https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU3ZWZm&t=QWtSZjAyTGU3Qnd5dm5FR1Q3Z0tObFgyUnFsNllLeGlTL1BQL3E4bmM5OD0=&h=fbe2070608784e379caf1b501952f28f&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA

Our Ref: KC2225/MS < K a ya
Your Ref: \\—ﬁ_\\

Consulting Limited

17t December 2021

Dalradian Gold

3 Killybrack Road
Omagh

BT79 7DG

Eor the attention of S

Dear Sir,

Proposed Development of Curraghinalt Mine
Response to NIEA letter of 18" November 2021; Ref: TC80/20, AlL/2020/0105, AIL/2020/0106

NIEA issued by letter of 18" November 2021 to DGL a Further Information Request under the Water
{(N1) Order 1999 and the Abstraction and Impoundment (Licensing) Regulations (NI} 2006 related to:
e TC81/20: Trade Discharge Consent Application
e AlL/2020/0105: Surface Water Abstraction Licence Application
e AlL/2020/0106: Groundwater Abstraction Licence Application

in respect to applications AlL/2020/0105 and AlL/2020/0106, NIEA request the following:
+ Provision of a Water Balance Test
¢ Confirmation of volumes to be abstracted at all proposed abstraction points

In respect to application TC/81/20:
» Confirmation of the proposed maximum daily discharge volume of trade effluent

Responses to these requests are provided below.

1. Provision of a Water Balance Test for AlL/2020/0105 and AIL/2020/0106

The NIEA letter specifically asks for ‘supporting information to verify whether the proposed abstraction
will impact the status of the groundwater body based on the water balance test'.

The methodology for the Water Balance Test is outlined in ‘River Basin Management Plans (2015 -
2021): Groundwater Classification Methodology Water Balance, December 2015’ published by the
Northern Ireland Environment Agency (the 2015 NIEA Methodology). Figure 1 below describes the
stages identified in the 2015 NIEA Methodology.

Kaya Consulting Limited, Stanhope House, 12 Stanhope Place, Edinburgh, EH12 5HH
Phone: 0131 544 1456; http://www.kayaconsuiting.co.uk

Kaya Consulting 11d: Registered in Scotland (Company No. 283178). Caledonia House, 89 Seaward Street, Glasgow G41 1HJ



The abstractions are located within the Gortin groundwater body, the extent of which is shown in Figure
2, below. As outlined in the UKTAG guidance (UKTAG Paper 11b(ii) on Groundwater Quantitative
Classification), assessments should be undertaken at the scale of the groundwater body. In Section 4
of the UKTAG paper it is noted that for the Water Balance test, ‘For this test we must assess annual
average abstraction against the available groundwater resource in the groundwater body. This test is
applied at the groundwater body scale’.

UKTAG guidance (para 4.4) states that ‘Absfracted groundwater that has been locally returned to the
aquifer or to a river should be discounted (for example, this may occur at a quarry/mine dewatering
operation’. The specific reference to mine dewatering is noted. This guidance is reinforced in the 2015
NIEA Methodology and Figure 1, where abstracted water that is returned (e.g., quarry dewatering) is
excluded from the calculation.

Abstracted water under AlL/2020/0105 and AIL/2020/0106 will be returned to watercourses within the
surface water catchment of the Gortin groundwater body. This is stated in the two abstraction licence
application forms (Section 5.3 of the forms, under ‘Water Return’), where for both abstraction licence
applications it is noted that the discharge volume exceeds the extracted volume.

Therefore, following UKTAG and NIEA guidance the proposed abstractions are excluded from the
Water Balance Test. As a result, given that the abstracted volume from the Gortin groundwater body
would not be increased within the Water Balance Test calculation (Step 2 in Figure 1), there will be no
impact on the status of the Gortin groundwater body as a result of the Water Balance Test.

More detailed and focussed assessments on the impact of the mine site on local groundwater levels
and stream flows have been undertaken in the EIA submission in support of the mine, through
groundwater modelling and surface water impact assessment. These effects are not on the scale of the
groundwater body and focus on the small streams close to the mine site. These local scale
assessments are appropriate to be considered within the context of an EIA.

2. Confirm volumes to be abstracted at all proposed abstraction points for
AlL/2020/0105 and AIL/2020/0106

We can confirm the values noted in the abstraction licenses have not changed.

3. _?g;ggrlrznothe proposed maximum daily discharge volume of trade effluent for

It is confirmed that the consent to discharge is for a maximum daily discharge of 7,212 m3/day, of which
12 m¥/day is sewage effluent.

The Consent to Discharge application includes Mass Balance Modelling based on a Monte Carlo
modelling technique used by NIEA. Within this madelling methodology the calculation requires input of
an average discharge rate with a standard deviation. The average discharge rate was calculated using
the site water balance model with the standard deviation set to one third of the average consistent with
the Monte Carlo modelling guidance.

20f4



Therefore, the input to the Consent to Discharge calculation is not the same as that on application form
WOf1;
» The value in the Consent to Discharge is that required to undertake mass balance (water
quality) calculations consistent with the Monte Carlo model
e The value in WO1 is a maximum daily rate as requested by the form

However, both values are consistent and reflect the different requirements of the two applications.

We trust the above is sufficient for your requirements. However, if you have any queries regarding this
letter, please do not hesitate to contact us.

Yours faithfully,

3of4



Figure 1: Stages of Water Balance Test

1. Calculate the annual average recharge to groundwater body

[ 2

2. Calculate the annual average volume abstracted from each
groundwater body over the last 6 years based on licence returns. Exclude
returned water, e.g. quarry dewatering.

¥

3. Estimate groundwater contribution as an annual average to support all
river ecosystems across the groundwater body

¥

4. Subtract 3 from 1 to get the available groundwater resource

v

5. Does 2 exceed 47 If yes, then proceed to step 7, otherwise
groundwater body Is at good status.

v

6. Are there other lines of evidence indicating poor status of the
groundwater body? Groundwater body Is at poor status.

Figure 2: Location of Gortin Groundwater Body

4 0f 4




From:

To:
Subject: Correspondence from DAERA to Commission - 8 May 2024

Date: 08 May 2024 08:31:00

Atschmerts:
Good morning ||}

You had previously asked to see correspondence from DAERA to the Appeals commission
regarding the ongoing abstraction licence issue. The attached letter was sent to the Commission
on Friday but | note it has not been uploaded onto the Commission website as yet, thus | am

sharing with you now.

Best Regards



From:
To:
Subject: RE: Correspondence with the PAC
Date: 03 May 2024 09:26:00

T =

-’

Please see attached correspondence, which was issued to the Appeals Commission just prior to 3pm
yesterday.

Regards

rrom: I

Sent: Friday, May 3, 2024 8:50 AM

To: I

Subject: RE: Correspondence with the PAC
Importance: High

CAUTION — This email has been received from outside the NICS network. If you have any concerns, please
report for investigation.

Good morning-

We have seen the recent announcement from the PAC about the suspension of the inquiry.

Can you please advise as to the recent correspondence with the PAC from DAERA as a matter of
urgency.

Kind regards,

m
rrom:

Sent: Thursday, May 2, 2024 1:42 PM

To: I

Subject: Correspondence with the PAC

Good afternoon -

It is my understanding that you have provided a letter to the PAC, yesterday, in respect of the issue of
the deemed refused abstraction applications and potential implications.

| presume the Commission will publish it on their website. In the interim, would you be able to share a
copy with me, our Counsel has asked to see it at the earliest opportunity.

Regards



Development Management Team

| |

Please consider the environment before printing.

Disclaimer:

This communication, including any attachments, is intended only for the use of the addressee and may contain
confidential and privileged information. If you are not the intended recipient, or the person responsible for delivering
this information to the intended recipient, you are notified that any dissemination, distribution, disclosure, retaining
or copying of this communication is strictly prohibited. If you have received this communication in error, please notify
the sender immediately by telephone or reply email and permanently delete the original transmission from us,
including any attachments, without making a copy. Thank you. Visit us at: dalradian.com

Registered Office:


https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU3ZWZm&t=QWtSZjAyTGU3Qnd5dm5FR1Q3Z0tObFgyUnFsNllLeGlTL1BQL3E4bmM5OD0=&h=8280a0f1e2c2494fa62664032b86299f&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA

From:

To:

Cc:

Subject: RE: Information request
Date: 08 May 2024 14:19:45

CAUTION — This email has been received from outside the NICS network. If you have any concerns,
please report for investigation.

Good afternoon-

Thank you for your email.

We would understand that the decision to release this report, and the information contained
therein, sits with the Department. As such, it is a matter for the Agency to consider, subject to
the public interest test, based on the sensitive information contained within the report.

However, in terms of this being a Dalradian report, we are content for you to make this available
if you so choose.

Kind regards,

rrom: I

Sent: Tuesday, May 7, 2024 12:06 PM

To: I
c

Subject: Information request

The above document has been identified as being held by DAERA as part of a recent
Environmental Information Regulations request search.

As it is marked confidential and was shared by Dalradian with DAERA, | am seeking your
permission to release it.

Kind regards,

I

Head of Biodiversity and Wildlife

NIEA Natural Environment Division

Please consider the environment before printing.

Disclaimer:
This communication, including any attachments, is intended only for the use of the addressee and may contain


https://eu-west-1.protection.sophos.com/?d=dalradian.com&u=aHR0cHM6Ly93d3cuZGFscmFkaWFuLmNvbQ==&i=NjU1NTQ1ZDA2MjBmMmMyMzA0ZGU4OTk5&t=QzFEOFhQSzIxM0JHQUc0Mmo1UTZsencwN3BzbFZia2lURDFrZnAzeU9vST0=&h=00f568fbf9ad4710825d5021e7f4948b&s=AVNPUEhUT0NFTkNSWVBUSVY8qcnJTIVEgej8wccdI3mfmz7rnDqajfK3LwHeLEIJuA

confidential and privileged information. If you are not the intended recipient, or the person responsible for
delivering this information to the intended recipient, you are notified that any dissemination, distribution,
disclosure, retaining or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by telephone or reply email and permanently
delete the original transmission from us, including any attachments, without making a copy. Thank you. Visit us
at: dalradian.com

Registered Office:




From:

To:

Bcc:

Subject: RE: PAC response
Date: 14 May 2024 14:14:00
Attachments: ~WRDO0001.jpg

Good afternoon -,

The Department received a response from the Commission today, which is available on the
Commission website.

Regards

-
rrom: I

Sent: Friday, May 10, 2024 4:39 PM

To: I

Subject: [SUSPECTED SPAM] PAC response

CAUTION — This email has been received from outside the NICS network. If you have any concerns,
please report for investigation.

Good afternoon [
| note that non of the correspondence to the PAC has been uploaded to the website.

Has the Department received anything by way of a meaningful response ?
Kind regards,

Sent from my iPhone
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