From:

Sent: 0o Hpin e | 20

To: B

Subject: B P eling 05 April
Attachments: NIEA Water Meeling. pdf

Ll Y

ry, please see attached agenda for this afternoon.
raanks

Meeting Notes 5 April 2016

t talked about SW issues and the design of treatment systems.
Still working thraugh Information
He asked about the Owenkillew Sub Basin Management Strategy EQS and WFD
Diulution Zones also mentioned and discharge active standards how can they be achieved in relation.
RC explained that WMU uses WFD {Classification ,Priority,Substances and Shellfish Waters)Regulations NI.
MS asked about the Owenreagh would It be similar to Owenkillew
RC explained we need to know what is going to be discharged and where to we need flows and discharge
information for the construction and process site drainage from the mining operation.
Dllution Zones are not specified but the standards have to be met. Modelling was provided for the previous consent
similar modelling should/could be used.
MS explained that some of the previous parameters were already In excess of the EQS values. The same catchment
modedling to be used with dilution modelling using high and low flow water balance modeiling.
MS asked about Nitrates
RC explalned that may not be an issue from previous application made TBC,
Discussion about a WFD Assessment
RC asked what was WFD assessment was not aware if it? but would find out TBC

From.: [

Sent: 05 April 2016 10:58
To: SRR ning)

€ct Acheson, awpuen
Subject: FW: Dalradian Meeting 05 April

Al

In advance of our meeting this afterncon, please find agenda provided by Turleys.

Regards,

"

[— 1]

AN gk

This email and any files transmitted with it am private in nature and intended solely lor the use of Ihe Individual or enfity to whom they am addressed, il you
ore not tha Intended recipient. you must nol disclase, copy or take any adlon in rellance of this ansmission if you have received this emat n enar, pleasa
reply, advising tha sender accardingly.






Reciolents should nola thal it amail comespandence on NICS systems Is subjed (o audiing and menionng. Nothing in this email messaga amounis (o a
ca *fual, or other, legal commilmen on the pan of the Dapariment or Govemnmeni,

]
@ To help promots the use of Elsctronlc Documeanta end 1o he kinder to the environment, plezss consider whather you need 1o prind this s-malt.

Ft;m:
Sent: 04 Aprll 2016 21:11

To: Walker, Graeme
Subject: RE: Dalradian Meeting 05 April

Evening
Some miner changes.
Latest version altached.

See you fomomow,
Kind regards ~ "~

turley.co.uk

& § &

L

Think of tha snvirenment, ploase do no! prini unnecessarly

This e-mal s intended for the abave namad only, ls siricly confidentlsl and may elso ba legally privilaged If you ara nol the Inlended reciplen plegsa do not
Tead, print, re-ransmil, sfore or acl in rellante on W or any atiachmants Instead, please nollfy the sender and then iImmadiatsly and pemanently delele it
Turiey ia a irading nama of Turiey Assoclalss Lid, registered ko England and Wales Repistensd No 2235387 Reg!stered Offica 1 New Yark Street,
Mancheater, M1 4HD. Tarma and Condillony
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From: ULy, b

Sent: 05 April 2016 11:26

To:

Subject: FW: Datraaian Meeting 05 April
Attachments: NIEA Water Meeling.pdf

Gerry, please see attached agenda for this afternoon.
Thanks

From: Walker, Graeme

Sent: 05 Aprl] 2016 10:58

To: Hartmann, Silke; Coey, Richard; Finegan, Keith; Findlay, Deirdre; Lynch, Eamon (Planning)
Cc: Achesan, Stephen

Subject: FW: Dalradian Meeting 05 April

All

In advance of our meeting this afternoon, please find agenda provided by Turleys.

Regards,

o

This gmall and any fias transmitted wilh # are private in nalure Bnd Intended salely for (he use of the Individua! or enfity to whom they are addressad. If you
ara not the Intended reciplent, you mus! nol disciose. copy or take any action In rafianca ol this transmission. If you have received ihis emall in atror, please
reply, advising the sender accordingly

Ra¢iplents should note tha! all email corraspandence on NICS systems is subject 1o audiling and moniloiing Nothing In this email message amounis 10 a
contractual, or other, legal commiiment on iia par of the Dapanment or Govermmen

@ To help promota the use of Elecironic Documants and o be kinder (o the environmont, please consider whether you need to print thia a-mall.

From: ’
Sent: 04 Aprl 2016 21:11

To: Walker, Greeme
Subject: RE: Dalradlan Meeting DS April

Evening
Some miner changes.
Latest version atiached,

See you tomorrow.
Kind regards,






turley.co.uk

Think of the environment, plaase do not prinl unnecessanly

This e-mail is Intended for the above named only. is siriztly confidential and may also ba legatly prviteged If you are nat Ihe Intended recipiant plaase do not
rand. prini, 7a-lransmit, slore of acl in relfanca on il or any attachmanls. tnstesd, plaase nolify the sender and then immaediately and permanently delels il
Turtsy is @ trading name of Turley Assaclales Lid, regisiered in England and Wales Registered No 2235387 Regislered Office 1 Naw York Sueel.
Manchasier, M1 AHD. Termms and Conditions






Agenda

Project: Curraghinall Gold Mine

Venue: Turley, Hamilton House, 3 Joy Street, Date: 05 April 2016
Belfast

Attending: , DOE
ar, DOE
son, DOE
NIEA PRI
y, NIEAWMU
- 4, NIEANED
an, NIEA WMU
iy, Datradian Resources
. Dalradian Gold Lid
s, Dalradian Gold Lid
“ . Turley
, Turley
sald, JDS
- JDS
in, SRK
¥, SRK
SRK
v ©d, 5RK
- Kaya Gonsulting (via teleconference)
Objective: NIEA Waler Meating

1. Introductions
2. Scaping responses
3. Surface water
{(a) Interpretation of the water quality objeclives for the calchment
(b) Applicability of the Owenklllew Sub-Basin Manageament Strategy {implementation of

Ireshwater pearl mussel measures} in relation to the water quality objectives for the
catchmany,

{c) Background water quality relative (o the waler quality objectives.

{d) Sizing of dilution 2ones/ approach (o calculaling end-of-pipe discharge criteria.

Turley






4, Groundwater

{a) Methadology for selection of assessment poinls for hazardous and non-hazardous
substances (and how this could vary throughout the mine life cycla)

{b) Masthodology for selaction of targel concentrations (e.g. background concentrations,
delection fimits, riverAwater standards etc}).

{c} Overview of planned groundwater impact assessment methodology (groundwater
madelling, reactive hydrochemicat modelling, software used and attenuations mechanism
proposed 1o be assassed)

5, WFD Assessmenm
6. Timing of tha discharge consent(s)

7. AOB

Coniact

coTT )

: Turley
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From:
Sent: *N na 2016 15:58
To:
Subject: FW.: Curraghinalt; NIEA Waler
Attachments: Draft EQS Talk v2.pptx
please see helow and attached- | had a teleconference this afternoon wit! n

ian i (Kaya Consulting) and T *--ey (SRK) to discuss the
attached presentation. | agreed the Iist of parameters o ve modelled, the methodology iv. .nodelling (same as
previous application) and the current EQS’s. There was some discussion over which nitrate limit to apply- the
priority subs has a 50mg/I target, but the Owenkillew Sub Basin Management Strategy suggests 0.125mg/l {which it
looks like the Owenreagh is already in excess of).

Company intend to undertake some modelling over the next few weeks with a view to consulting with us on likely
consent conditions by the end of July. V'll get a chat with you when back in the office.

Thanks

From: ... LDE\-
Sent: 30 June 2016 14:01 A

Ta: Coey, Richard
Subject: FW: Curraghinalt: NIEA Water

H

Dial in details below.

PIN:

Kind regards ~'--%~




From: _ .
§- =t 30 June 2016 12:50
1. hard.

1 {Planning)

Please see atiached
Speak at 2pm,

Kind regards
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Curraghinals Witer Quality DischargebLimits

+ Purpose of discuasion s Lo provide update oa prograss sl wiker balincs
$hd woier quality suazament
* Review of available water quadty stendurds and turent water Beenrag for
tunneiertens'on
* Bracuesian of muthodolegy for weter qualty 'mpscs sitertmant
* Twocoassnted dlicherg s will b required
* Luiongion of auveri soneent for susung ol oo ucim s o on, Wdning mine witer
* Now cansont for mine ike st inchad wwek ond o ihizh
Fomming Mg
* Prasantation locuties 08 hew eonsen]. However, methado'ogy fof bath
tinsants wid folicw same spproach tskan for Tunnel Ertensan Witer
Ueynse Appleation

5-:/(//(:
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WayForwsrd

* Site Water Balznce to be Minalsed o nest lew weeks

* Once Waler Treatmant Plant eifivent concentrations ave obtalned,
dilutica caleulations Based on watet balsnce and baseline hydrology
wAll be undertahan

« Inktll 3at of Dischange Crterta will ba pravided for discundon

* Prigt 1o this we would bak for;

* Confirrationcf lin of Parsmaten ol Cancem
+ Confl ‘lm & . - ._v 3
+ Canformation of methadeegy kot calatath =

30/06/2016







(,.eslin. Gerard

From: e e,
Sent: M funa 2016 1R°50
To:
Ce:

Subject: Re: Dalradian

Thanks for coming back. Sorry it hasn't worked oul.

I will check to seelng there is anything. Are there any slots next week that might sult you as an altemative?

Sent from my iPhone

Thunk of the envirceanent pleasa do nal pr nt uAngcessanly

This e-mail issniended los the abese ramed oniy, 15 stricily corfdent-al and may aso be legaly prvieged If yau ate ncl the .nienden raciien p'ease 1o not
read, prnt, rp-ransmit. siole €1 actin relance o 4 of any altachrments, Inslead Hease noilly Ihe sender and then wnmad:alely and pemanent’y delata
Tunay is a trasing name ef Turley Assoceates Lid regisieted in England and \Wa'es Reg stered N2 2233337 Res stered Office 1 Mew Yo Sivee
tlarchesler, MIYHD Tems and Cend lisns

i
[ <o
On 21'Jun 2016, at 16:30 Ry -
Good afternoo.. ... orry unfortunately  have another meeting here in Lisburn this Thursday
afternoon- is there any information that could be sent electronically at this stage?
Best Regards
Richard

Industrial and Uomestic Consenls
Regulation Unit

Northern Irgland Environmenl Agency
17 Anirim Road

Tonagh

Lisburn

BT28 3AL
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BDirect Line
email

From: R S i
Sent: 21 June 2016 15:40
To: ’

Cct Wane., —

Subject: Dalradlan

Good afternoor

| appreciate it is short notice but the Dalradian water consultant. is available on
Thursday o give you some more information about his work on the project. We have a PAD meeling
with the Planners at 2pm here. Would you be avallable at 2pm or 3pm for a half hour slot for a water
focus? A

Kind regards
<image001.jpg>

0310

Thrt of the envizormenl, please da ndt eint unnezessanly

Ths e-malis inieded for iz abeve named only, is sticly cenfdential and may also be legally pnvideges Iy 2u ame notiheriendad res pant pease dor
123 gainl, te-lransm L, s'are of azt mosghance 60 of any allashments lnsead please ntify the sender and then imerediately aad germanantty delate
Turley 15 o tracing mame cf Tutley Associates Lig, registered in Englant amd Wales Beg starad He 2238337 Reg steced Ofce 1 Mex Yotk Steoal,
tianzhester, M3 SHD Terms an3 Condiions






From:

Sent: an November 2016 13:52

To:

Subject: HPRM: RE: Curfag ge reatment permilling
Record Number: AE1/16/503340

the objectives for BOD and ammonia for this particular catchment are as follows:

BOD 3 mg/l
Ammonia 0.2 mg/l

However these signify the class boundaries between Good and Moderate status under WFD, so cannot be exceeded.
For this reason, when undertaking modelling we assume that the concentration in the river is 50% that of the
maximum permitted {mid class concentration (in this case 1.5 mg/l for BOD and 0.1 mg/l for ammonia)), and allow a
certain amount of deterioration as a result of the proposed discharge. In the case of sewage effluent, we normally
permit a deterioration from the mid class of 13% for BOD and 28% for ammonia,

! hope this is useful, however again any queries please come back ta me.

Regards

Sents 29 November 2016 17:00

Tﬂ PRS-
Cc: trard
Subject: RE: Cur’agninan semege treatment permitting

We are using a Monte Carlo method for our water balance modelling, which appears consistent with the EA
method. | will contact them so our input distributions are simitar to those used in the EA method and hopefully our
model will be able to be set up consistent with their approach.

Can you clarify the receiving water targets for typical sewage effluent in NI?

Regards,

LY

From: B
Sent: 29 November ¢ulo 4o.04

Tc v - -k sk Alakhaml -sn..--rr

“"—L—W _
ect: RE: Curraghinalt sewage treatment permitting

ael, we normally cakulate required consent conditions for specific discharges by using mass balance
talculations- using “Monte Carla” modelling software- this software is owned by the Environment Agency for
England and as such we are unable to share it- you could try approaching the Agency directly to ascertain if it woukd

be possible to obtain a copy (anquiries@environment-agency.gov.uk).

1




The mass balance software uses various permutations of the following equation to calculate downstream
cantaminant concentrations following discharge input:

T={FC+fc)/{F+Ff)

Where:

T = concentration of pollutant in river after mixing
F = upstream siver flow

f = discharge flow

C = concentration of pollutant in upstream river

c = concentration of pollutant in discharge

In the Monte Carlo simulation, a value for each of the variables F, C, f and ¢ is plucked randomly from the full range
of possible values. Values will be determined by the input parameters in the model, using data which describes the
distributions of each of the variables, which are:

Mean and Q95 upstream river flows,

Mean and standard deviation of discharge flow.

Mean and standard deviation of pollutant concentration in river.

Mean and standard deviation of pollutant concentration in discharge

Avalue for T is created for each set of values of F, C, f and ¢ using the equation above. The sequence of random
selection and mass balance is repeated until enough values of T have been created to define its distribution
(Typicatly about 500 such calculations will be carried out).

To calculate the discharge standard needed to achieve a 90 percentile river quality objective downstream, the
Monte Carlo model compares the river quality target with the 90 percentile value of the calculated distribution of T.
Using this model, the discharge standard required is expressed as a 95 percentile. Consent conditions are therefore
set on a 95 percentile basis, and compliance assessed as such,

| hope that this provides some explanation of the calculations used to formulate consent conditions- please let me
know if you want to discuss further.
Best Regards

Industrial and Domestic Consents
Regulation Unit

Norihern [reland Environment Agency
17 Anlrim Road

Tonagh

Lisburn

BT28 3AL

Drect Lin
amai

Sent: 29 Nov_ember 2016 14:10

T



I! e N
€c: she

Subje ‘urraghWatment permitting

I the meeting of the 9" November, we briefly discussed requirements related to sewage discharges from the
Curraghinalt mine site. You noted that if the discharge rate from the propose treatment plant was <10 m/day then
this would be considered within guidelina limits for small {<2km?] catchments.

At the time of the meeting we presented discharge rates that were significantly higher than 10 m*/day, but they
were based on conservative flow rates used for costing purposes. The engineers have gone back to the proposals
and refined the treatment rates based on the staffing numbers on site and the British Water guidance. They have
managed to decrease the flow rates very ciose to 10m*/day, but at still a little {1 to 3 m*/day) abave this rate.

During the meeting you noted that if the rates were higher than 10 m*/day it would be possible to calculate dilution
rates based on observed low flow conditions and/ar standard values used by NIEA,

Would you be able to forward us details of the calculations that you will be undertaking at the site so we can
undertake some work to review the discharge rates and discharge guality required at the treatment plant. We have
flow data for small sireams in the site area that can be used to calculate median and 95%ile iow flows. In addition,
there is some flexibility within the mine water management to provide a compensation flow to the receiving

waters. We would want to undertake some iterations to assess what would be required to meet your requirements.

Please get back to me if you have any questions, but we look forward to hearing from you.

Regards,

v el

T.
M.

This message may contain privileged or confidential information which is intended for the addressee only. If you
have recelved this message In error, please destroy 2!l coples in your possession or control and notify the
originator immediately. Recipients may not forward, disclose or copy this message to any third party without the
proper consent of Kaya Consulting Limited. Kaya Consuiting Lirmited does not accept liability for direct, indirect ar
consequential damages arising from alteration of the contents of this message by others.

In the Interest of resource conservation, please only print this e-mai! if absolutely necessary.
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Pl see the information as shown. | had to send you to screen shots to include all of the information on the layer.
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and refined the treatment rates based on the staffing numbers on site and the British Water guldance. They have
managed to decrease the flow rates very close to 10m?/day, but at still a little {1 to 3 m*/day) above this rate,
During the meeting you noted that if the rates were higher than 30 m*/day it would be possible to calculate dilution
rates based on observed low flow conditions and/or standard values used by NIEA.

Would you be able to forward us details of the calculations that you will be undertaking at the site so we can
undertake some work to review the discharge rates and discharge quality required at the treatment plant. We have
flow data for small streams in the site area that can be used to calculate median and 95%ile Jow flows. In addition,
there is some flexibility within the mine water management to provide a compensation flow to the receiving

waters. We would want to undertake some iterations to assess what would be required to meet your requirements.

Please get back to me if you have any guestions, but we look forward to hearing from you.

Regards,

B

This message may contain privileged or confidential information which is intended for the addressee only. If you
have received this message in error, please destroy all capies in your possession or cantrol and notify the
originator immediately, Recipients may not forward, disclose or copy this message to any third party without the
proper consent of Kaya Consulting Limited. Kaya Consuiting Limited does not accept liability for direct, indirect or
consequential damages arising from alteration of the contents of this message by others.

In the interest of resource conservation, please only print this e-mail if absolutely necessary.






From: .

Sent: A0 havamher 2016 17:.04

To:

Subject: HPRM: FW: Curraghinalt sewage Ireatment permitting
Record Number: AE1/16/501525

please see below- could you please let me know what the receiving water targets for BOD and ammonia
are for the Pollanroe catchment?
Thanks

Sent: 29 Novemsber 2016 17:00

To: oL -
Subject: RE: Cu nall sewage treatment permiting

We are using a Monte Carlo method for our water balance modelling, which appears consistent with the EA
methad. | will cantact them so our input distributions are similar to those used in the EA method and hopefully our
model will be able to be set up consistent with their approach.

Can you clarify the receiving water targets for typical sewage effluent in NI?

Regards,

From.

Sent: 29 Novembe: clab au.o- -
!u!lect: RE: Curraghinalt sewage treatment permitting

. we normally calculate required consent conditions for specific discharges by using mass balance
calculations- using “Monte Carlo” modefling software- this software is owned by the Environment Agency for
England and as such we are unable to share it- you could try approaching the Agency directly to ascertain if it would
be possible to obtain a copy (enquiries@environment-agency.gov.uk).

The mass balance software uses various permutations of the following equation to calculate downstream
contaminant concentrations following discharge input:

T=(FC+fc)/(F+¥)

Where:

T = concentration of pollutant in river after mixing
F = upstream river flow

f = discharge flow

C = concentration of poliutant in upstream river

¢ = concentration of pollutant in discharge



In the Monte Carlo simulation, a value far each of the variables F, C, Fand ¢ is plucked randomly from the fuill range
of possible values, Values will be determined by the input parameters in the model, using data which dascribes the
distributions of each of the variables, which are: .

Mean and 095 upstream river flows.

Mean and standard deviation of discharge flow.

Mean and standard deviation of pollutant concentration in river.

Mean and standard deviation of poflutant concentration in discharge.

A value for T is created for each set of values of F, C, f and ¢ using the equation above. The sequence of random
selection and mass balance is repeated until enough values of T have been created to define its distribution
{Typically about 500 such calculations will be carried out).

To calculate the discharge standard needed to achieve a 90 percentile river quality objective downstream, the
Monte Carlo mode! compares the river quality target with the 90 percentile value of the calculated distribution of T,
Using this mode), the discharge standard required is expressed as a 95 percentile, Consent conditions are therefore
set on a 95 percentile basis, and compliance assessed as such,

1 hope that this provides some explanation of the calculations used to formulate consent conditions- please let me
know if you want to discuss further.
Best Regards

Industrial and Domestic Consenls
Regulation Unit

Norihern lreland Environment Agency
17 Antrim Road

Tonagh

Lisburn

BT28 3AL

Direct Line
emai

Sent: 29 November 2016 14:10
To: i
Cc: !

Subject: Curraghinait sewage treaumein psiotting

I the meeting of the 9™ November, we briefly discussed requirements related to sewage discharges from the
Curraghinalt mine site. You noted that if the discharge rate from the propose treatment plant was <10 m*/day then
this would be considered within guideline limits for small {<2km?) catchments.

At the time of the meeting we presented discharge rates that were significantly higher than 10 m*/day, but they
were based on conservative flow rates used for costing purposes. The engineers have gone back ta the proposals

2



—_—

Subject: Meeting 8 Novemeber:2016.

Meeting Manday 9 Novemeber:2016.

Dalradian Gold
Curraghinalt Gold Mine Project

Meeting at Turley Offices Belfast

2xplained the to the representatives from Dairadian Gold, the consenting information required related
to the

s Site drainage effluent discharge,
s Sewage effluent discharge.



Agenda

i~

C

Project: Curraghinalt Geld Mine
Venue; Tuiley Offices, Balfasl 09 November 2016
Aftending: _ {IEA Waler Management Unit

NIEA Waler Management Unit

NIEA Conservation Designation and Protaction
. o
, DAl
, Dalradian Gold Ltd
s, Dalradian Gold Ltd
dr, CFR
. .on, Turley
¥, Turlay
Dialling in
t, Kaya Constilting
s, SRK
%, SRK
o av e )AL
s .. SRK oo

Objective: Surface Water / Discharge Criteria
1. Review of previous discussions
2. Trealment options
3 Review of parameter list to be considered with existing EQS values
4, Delection limit Issues and waler license
5. Owenreagh River and Pollanroe Burn - compliance point for discharges
6. ADB
Contact

(I

Turiey



