IR-12

x Department: ECCC
x Project Effects Link:Change to an environmental component due to hazardous contaminants
X Reference to EISappendices, or supporting documentation Section 2.2.3, Project Description

Original | Follow - . : : Denison Response
IR# Up IR # Context and Rationale IR (ROUND 1, March 2023) Denison Response (ROUND 1, August 2023) | IR (ROUND 2, December 2023) Denison Response (ROUND 2, Feb. 2024) | IR (ROUND 3, May 31, 2024) (ROUND 3July 9, 2024)
IR-12 - Context: There is not enough 1. Provide information on how contact 1. and 2. Denison's approach to site water This response has not been 1-2. The water management design Item one of the IR has been Refer to Attachment IR

12, IR12-R1A, and IR
112-R1B(Round 3)
below.

management is keepnoné:2eiéeU-ied X
Ghat is, the management approach provides
that non-contact water does not come into
contact with site aspects that may impart
constituents/contaminants of concern and that
non-contact water mingles with contact water.
Contact water is water expected at the wellfield
and processing plant terrace (refer to runoff
collection arrows shown in draft EIS Figure 2:2
17), and also includes leachate collected from
landfills. As such, runoff from the airstrip and constitute part of the Project site.
site roads is considered norcontact water and | Although surface run off from

will not be actively managed. However, should g airstrip or site road are mainly
spill occur, the spill response plan will be expected to be clean or non
followed. Details of Denison's response plans | contact water, CNSC expects

will be developed to support licensng as part of | Denison to provide information on
the Waste Management and Emergency water management system to

and non-contact water from the site
airstrip will be managed. Include
information on potential contaminant
characterization and loadings and an
assessment of risk to the environment.
2. Provide further information on how
potential contaminants in runoff from
roads have been considered in the site
water management. Include information
on potential contaminant
characterization and loadings and an
assessment of risk to the environment.
3. Provide estimated volumes of water to
be drained from overall site infrastructure
(such as the mine terrace, airstrip, camp
area etc.), during a 24hr PMP event.

4. Provide additional information on

information provided within the
draft EIS and site water
infrastructure designs to determine
if the infrastructure will sufficiently
contain mine site contact and
noncontact water runoff. It is
unclear how water management will
occur during all proposed Poject
stages at the Project airstrip, which
is located away from the main
Project site. No information has
been provided regarding water that
may come into contact with fuels
and oils from machinery on the air
strip, how and where that
contaminated water will be treated,
and how surface runoff around the

accepted, for the following
reasons (numbers correspond with
original IR):

1-2. In Figure 2.217 (Site Drainage
Plan with Flow Direction and
Culvert Locations) of EIS, site
drainage or water management
layout is not included for the
access road to the airport and the
airport area although they

information presented in the draft EIS is
considered appropriate at the EA stage and
for this stage of the Project and fifor-
purpose to support the assessment of
potential effects. The detailed design
information on site water management
infrastructure and runoff management
requested in this IR and related IRs (i.e., iR
12-R1A and IR12-R1B) will be provided to
the CNSC and province as part of licensing
and permitting.
Nevertheless, and building on information
provided previously, additional information
and context regarding site water
management and design concepts is
provided as follows:

x Conceptual site drainage maps

accepted, but a follow-up item of
advice can be found within the
Advice to the Proponentable
[reference to come].

There is outstanding information
required to resolve item two. The
Proponent did provide the
requested proposed water
management structures in
Attachment IR-12; however, for the
road to airstrip and the airstrip, the
water management strategy does
not include any containment
structures or information about
runoff quality.

airstrip will be managed.
Additionally, it is unclear if
contaminants from heavy
machinery on roads have been
considered during runoff collection
plans throughout the mine Project
site. Water management athe
airstrip and roads can have impacts
on surface water quality and
sediment quality and contaminants
(e.g., Hydrocarbons) from these
sources should be considered in
overall site water management
plans.

In Section 2.2.3.1 a site drainage
plan for contact and non-contact
water has been provided in Figure
2.2-17, and water balances have
been provided for the different
Project phases in Figures 2.214 to
2.2- 16. In Section 2.2.3.4 a volume
of 30,000m3 for he process water
pond is provided, and it is stated
that the process water pond has the
capacity to contain Probable
Maximum Precipitation (PMP) event
estimated to be 483.3mm while
allowing for 1.0m of freeboard.
However, there are no estimates on
the total volume of water that may
be drained from the overall site
infrastructure (i.e., the well field,
processing areas, etc.) during a 24
hr PMP event. Additionally, in Figure|
2.2.17 culvert locations are
provided, however there is no
further information on culvert
designs, flow ratings and capacity
for PMP events.

Rationale: In order to be able to
understand site water management
and flood risk potential, more
information needs to be provided
regarding the site water
infrastructure designs and capture
volumes during PMP events. This
information will aid ECCC in
understanding how contact and
non-contact water will be conveyed
throughout the site. Runoff from
roads and the site airstrip will
contain contaminants from
vehicles, heavy machinery, aircrafts
and de-icing practices. Additional
information on the runoff collection
systems and expected contaminant
concentrations for the site airstrip
and roads is needed to determine if
the receiving environment and
aquatic and terrestrial receptors are
protected.

culvert designs and conveyance capacity

for PMP events.

Management and Fire Protection programs.

By following best practice and mitigation
measures outlined in the EIS, Denison does not
anticipate a need to continually manage water
at the airstrip or along site roads as the water
here will be clean, norcontact runoff.

Examples of relevant mitigatiormeasures
include:

X Project components including
equipment and machinery will be
regularly maintained and inspected to
make sure they are in good working
order.

X Fuel storage and distribution
infrastructure will be constructed in
accordance with applicable legislation
requirements.

x Fuels will be stored in approved, above
ground, double-walled storage tank(s)
equipped with secondary containment
in accordance with provincial
regulations and standards.

x A wash bay will be available to clean
items, equipment, and vehicles that
may have been in contact with potential
contaminants.

Refer to Section 14 of the draft EIS for the
screening and evaluation of various accident
and malfunction scenarios. Should unplanned
events or conditions occur, it will be important
for Denison to address and respond in an
appropriate manner. Details of [nison's
response plans will be developed to support
licensing as part of the Waste Management and
Emergency Management and Fire Protection
programs. Additionally, should unexpected
water pooling be observed at the airstrip or site
roads during Operation,temporary water
removal means such as vac trucks or sump
pumps could be employed and the areas would
be re-graded to minimize water accumulation.
3. As indicated in the response to IR2, points 1
and 2 above, Denison expects contact water
requiring management is at the wellfield and
processing plant terrace (refer to runoff
collection arrows shown in draft EIS Figure 2:2
17). For this area, the valme of water expected
during a 24hour PMP of 493 mm is
approximately 37,240 m3. The wellfield runoff
pond has been sized appropriately (38,200 m3
with 1 m of freeboard) to contain this volume of
water.

4. Details related to culvert design and
conveyance capacity are being developed as
part of ongoing engineering activities. Culverts
will be a designed with a sufficient size and
length to convey water around the site during a
PMP event.

mitigate risk of flooding and
erosion at the airport and the
access road. h addition, the
access road connecting the mining
site with airport crosses two
streams (Kratchkowsky Creek and
Hart Creek) that flow into Whitefish
Lake, CNSC staff expects Denison
to ascertain that culverts or
crossings will be designed in such
a mannerthat the flood hazard
does not increase. Therefore,
CNSC staff request that Decision
provide information on how the
surface runoff generated at airstrip
and airport access road would be
managed.

3. CNSCaccepts estimated total
volume of runoff from the wellfield
area to Wellfield Pond however the
PMP value of 489.3mm is obtained
from 1999 study [A.1], based on
historical rainfall data pre-1998,
which appears to require updated
PMP value.

CNSC requests that Denison use a
PMP value that is estimated using
historical rainfall data that

includes the most up to date
meteorological data or provide
justification on the validity of the
current PMP.

Further, the site infrastructure
runoff water has not been
considered in the water
management infrastructure. Site
water management planning
should consider the capture of
noncontact water to understand
the potential effects of
contaminants from non-contact
water on the surrounding
environment.

Please also see followup IR 12-
R1A and IR1L2-R1B, related to this
IR.

Reference:

[A.1] Atmospheric & Hydrologic
Sciences Division 6Atmospheric
Environment Branch. 1999.
Environment Canada Prairie &
Northern Region éPoint Probable
Maximum Precipitation for the
Prairie Provinces. Regina,
Saskatchewan. Report No. AHSD)
R99 @01.

spanning the full Project Area scale
has been provided in Attachment IR
12 to this IR response table as
context for the reviewer.

Design for the access roads and
airstrip will in general be such that
runoff will be encouraged through
appropriate grading to drain away
and not pond on or near the road or
airstrip.

The overall vision for norcontact
water along the access roads and
airstrip is to use shallow ditching to
dissipate the energy of runoff, to
promote settling of suspended solids
and allow the runoff to report to
ground via natural grades that flow
away from the infrastructure and into
the natural drainage systems.

The condition of the airstrip and
roads would be inspected and
maintained routinely. For example,
should unexpected water pooling be
observed at the airstrip or site roads
during Operation, temporary water
removal means such as vac trucks o
sump pumps could be employed,
and the areas would be regraded to
minimize water accumulation.
Infrastructure features that are
within 50 to 100 m (depending on
grade) of waterbodies and that are
associated with cleared land where
there is no vegetated buffer may
require additional erosion
management / controls to ensure
protection of the waterbodies from
unmitigated suspended solids
inputs. A map showing the distance
of Project components to
waterbodies is available in
Attachment IR-12 as context for the
reviewer. The map shows for
example, that four waterbodies
(waterbody numbers 1, 16, 23, and
86) are within 100 m of the Project
footprint where potential erosion
protection measures may be
employed. The details of erosion
control measures at these locations
will be outlined in the Environmental
Management System to support
licensing.

Conceptually, minimizing changes in
surface drainage patterns and
watersheds is an important
mitigation measure in the surface
water quantity assessment.
Collecting and managing non
contact water along roads and at the
airstrip would result in a larger
potential Project effect on surface
water quantity associated with
changes in surface drainage patterns
and is not preferred.

As described in the draft EIS, the
proposed crossings at Kratchkowsky
Creek and Hart Creek are not
culverts, but clear span bridges.
Clear span bridges are designed to
completely span a watercourse
without interfering with the channel
bed and banks.

As a reminder to ECCC that the road
e:Ue 60U,X:$06ée \UUX:U
follows an existing, decommissioned
road, the Fox Lake Road.

The Project is located within the
Wheeler Upland Landscape Area of

the Athabasca Plain Ecoregion within

Contaminants may be contained in
non-contact water from all site
infrastructure, including the airstrip,
roads, and the camp area. This
information is required in order to
make a determination on significant
adverse effects, as it relates to
potential impacts to water quality
and fish, which are assessed as
part of the EA process.

The Proponent should confirm that
the proposed water management
structures, for the roads, camp pad,
operation, substation and airstrip,
will be included in the Final EIS. The
Proponent should also describe
how quality of runoff from
infrastructure will be monitored,
and what proposed mitigation and
management measures will be
taken if necessary.

With regards to items three and
four, these havebeen accepted for
the purposes of the current EA
process, and the outstanding issues
below will be further assessed as
part of licensing technical reviews,
prior to the granting of a license.

Denison is expected to address the
following:

3. >X:1U>11" \UI2 :X]1
Request Rationale (2023
12-05): CNSC requests that
Denison use a PMP value
that is estimated using
historical rainfall data that
includes the most up to
date meteorological data or
provide justification on the
validity of the current PMP.

4. From Denison submission
of responses to IRs (2023
08-18): Details related to
culvert design and
conveyance capacity are
being developed as part of
ongoing engineering
activities. Culverts will be a
designed with a sufficient
size and length to convey
water around the site during
a PMP event.




I%r;g'”a' E%II?F\QN | Context and Rationale IR (ROUND 1, March 2023) Denison Response (ROUND 1, August 2023) | IR (ROUND 2, December 2023) | Denison Response (ROUND 2, Feb. 2024) | IR (ROUND 3, May 31, 2024) ?;85&%?;3;2?202 2
the Boreal Shield Ecozone of
Saskatchewan. The area is
characterized by Brunisolic soils
which are typically sandy, wel
drained soil. Standing water is not a
common occurrence and the welt
drained characteristics of the region
support the plans to divertnon-
contact water to ground, and as
noted made surfaces would be
graded to promote drainage and
discourage pooling.

X Please refer to our initial response to
IR-12 (refer to Annex 1, IR2 on page
6/419) for additional context on best
practice and mitigation measures
related to water management and
also the scoping and evaluation of
accident and malfunction scenarios
in the draft EIS.

X Importantly, the conceptual
management scheme outlined
above for noncontact water runoff is
consistent with other roads and
airstrips in the region é&hat is, runoff
is not currently captured from other
roads and airstrips in the region as
envisioned by te review comment.
This includes infrastructure
associated with Saskatchewan
Ministry of Highways and
Infrastructure, existing uranium
mines and mills, and communities
including First Nation communities.
It is not practical to do so and
collection of non-contact water is
not needed based on risk and
moreover as nhoted above is to be
avoided so as not to necessarily
affect water quantity in local
drainages and subdrainages.

3. The reviewer is referred to the response tq
IR-103 for a discussion regarding the PMP
and its suitability and relevance given
available data and different methods of
calculation included that provided by CSA
guidance. Notwithstanding the information
provided in response to IRLO3 Denison is
committed to revisiting this issued as per
b« \UX6e:116270ie :2\aui\ui
for the licensing phase of the Project.
To reiterate, Denison believes it has fulfilled
its information requirements for the EIS as
outlined in the EA guidance provided by the
province and federal government, including
CEAA 2012, and that the FIRT has been
provided with the appropriate level ofdetail
on the water management topic for drawing
conclusions on the EA process.
Notwithstanding that, Denison recognizes
that further information will be required as
the Project moves past the EA and into the
licensing and permitting phases. It is
Denison's opinion that this comment is not
an IR related to the EIS. A request for
clarification or additional information on a
detailed design aspect would need to be
responded to by the Denison as part of the
licensing process; however, this level of
detail is not necessary for drawing
conclusions on the EA process.
n/a IR-12- | Context: Runoff water from site n/a n/a 1. Update site water management | 1 and 2. The Proponent has not adequately | Refer to Attachment IR
R1A | infrastructure such as the airstrip plans to include management of Denison understands the prohibition related | answered either part of the IR. 12, IR12-R1A, and IR

and roads may be categorized as
non-contact water because it
does not come into contact with
contaminants of potential concern
(COPCs) directly from mining
operations infrastructure.
However, it still has the potential
to contain deleterious substances
from mine-related activities such
as operation of velicles, including
heavy machinery and aircratft,
spills, fire management practices,
and snow removal practices. The
Metal and Diamond Mining
Effluent Regulations (MDMER)
pursuant to the Fisheries Act
requires all mine effluent and
seepage from the mine sitehat
contains deleterious substances
be discharged through a final
discharge point. This includes
deleterious substances in non
contact water from all site
infrastructure including the
airstrip, roads, and camp area.

Rationale: All mine effluent and
seepage that contains deleterious
substances must be discharged
through a final discharge point.

potentially deleterious substances
contained in non-contact water
from all site infrastructure.

2. Provide updated estimates of
water volumes to be drained and
managed from overall site
infrastructure (including runoff
from roads, airstrip, camp area,
etc.) during the different Project
phases. Include updated
information on water treatment
flows, capacity and effluent
discharge during normal
operations, and a 24hr Probable
Maximum Precipitation (PMP)
Event.

to deleterious substances under Section 36
of the Fisheries Act and Denison affirms its
commitment to ensuring no such events
occur. However, in the context of this IR, we
interpret ECCC is connecting the concepbdf
deleterious substances under MDMER
(those constituents identified in Part 1(3)
i.e., arsenic; copper; cyanide; lead; nickel,
zinc; suspended solids; radium 226; and un
ionized ammonia.) with the general concept
of deleterious substance per the Fisheris
Act. Mine effluent associated with MDMER
defined deleterious substances will be
discharged through a final discharge point to
Whitefish Lake, and this has been reflected
in the water management information
presented in the draft EIS, including Section
2.2.3.

The IR is suggesting Denison collects runoff
water from the airstrip and roads with the
rationale that this is needed in order to
collect potential contact water associated
with hydrocarbons spills (the text in
rationale notes: This includes site non
contact water which has the potential to
contain deleterious substances such as
those released from vehicles, machinery,
aircrafts, spills, and de-icing practices). As
indicated in the draft EIS and in our initial

response to IR12 (refer to Annex 1, IR2 on

An updated site water management
plan that includes the management
of all water that has been in contact
with project infrastructure and
updated estimates of water
volumes to be drained and
managed from overall site
infrastructure (including runoff from
roads, airstrip, camp area, etc.) are
required to understand the

potential effects of contaminants

on the surrounding environment.
The Proponent should include
updated information on water
treatment, flows, capacity and
effluent discharge during normal
operations, and a 24hr Probable
Maximum Precipitation (PMP)
Event.

112-R1Bbelow.




Original
IR#

Follow -
Up IR #

Context and Rationale

IR (ROUND 1, March 2023)

Denison Response (ROUND 1, August 2023)

IR (ROUND 2, December 2023)

Denison Response (ROUND 2, Feb. 2024)

IR (ROUND 3, May 31, 2024)

Denison Response
(ROUND 3,July 9, 2024)

This includes site norcontact
water which has the potential to
contain deleterious substances
such as those released from
vehicles, machinery, aircrafts,
spills, and de-icing practices. The
Proponent has not included how
non-contact water runoff from site
infrastructure will be captured
within site water management
planning. To understand the
potential effects of contaminants
from non-contact water on the
surrounding environment, site
water management planning
needs to be updated to include the
capture of non-contact water.

page 6/419), should a spill occur, the spill
response plan will be followed. The details
U"62 \:2 \UXb6\U:2\6UU+i2\{
developed to support licensing as part of the
Waste Management and Emergency
Management and Fire Protection programs.
Importantly, hydrocarbons are not mine
waste-related deleterious substances perm
MDMER definition. Collecting and treating
non-contact runoff throughout the life of the
Project would mean Denison collects an
extremely large volume of clean water to
protect against infrequent hydrocarbon
spills which will be cleaned up in the
appropriately scaled process (spill
response), in terms of cost and risk to the
environment. No other roads or airstrips in
the region (including those associated with
uranium mine and mill operatians) requires
the collection and treatment of runoff water
from infrastructure such as roads and
airstrips. It is not practical to do so and
based on risk, the collection of norcontact
water is not required.
The road or trail to the airstrip is currently an
unmaintained road: the decommissioned
Fox Lake Road. For road upgrades and
airstrip construction, Denison will be using
material from the borrow area. Borrow pit
area selection was based on geotechnical
program completed in 2021 which did not
identify any potential for ARD/ML. Further
works are ongoing part of engineering
activities and with confirmation of
characterization through assays of
representative samples. As such, the
material used to upgrade roadsand
construct the airstrip will not be a source of
metals or ARD.
Denison will implement erosion control
measures at infrastructure locations within
50 to 100 m of a waterbody (refer to
response to IR12 above and to Attachment
IR-12, Figure IR12-5: Distance from Project
Footprint to Waterbodies) where required
(i.e., at locations where there is no vegetated
buffer adjacent to the waterbodies).
In consideration of the above, Denison
maintains that the runoff at the airstrip and
roads are noncontact water. The water
management mandate for the Wheeler River|
Project is to keep clean water clean and
minimize the total volume of water requiring
management, treatment, and discharge.
In the draft and revised draft EIS, Denison
has evaluated potential Project effects on
surface drainage in Section 8.1, as part of
the Project-surface water quantity
interaction of Project overprinting of
drainage areas. As noted in the draft EIS,
Section 8.4.1.4.2.1, this assessment was
appropriately focused on areas of active
water collection. It was noted that the road
and airstrip were not considered to affect
hydrology materially. Both may potentially
redirect some flow and have a small
influence on the timing of concentration of
runoff and infiltration rates; however, in
general, they are anticipated to have a very
small influence and are not expected to
change runoff volumes at assessment
nodes.

IR-12-
R1B

Context: The Proponent has
clarified that there is no
infrastructure in place for
management of noncontact water
from site infrastructure that may
contain COPCs, including but not
limited to roads, the airstrip, and
the campground.

Rationale: To understand the
potential effects of contaminants
from non-contact water on the
surrounding environment, site
water management planning
needs to be updated to include the
type of infrastructure and its
location for the capture of non
contact water

n/a

n/a

Provide a map marking the
locations of proposed surface
drainage structures for runoff
collection including collection
ditches, culverts, diversion
ditches, perimeter berms,
collection ponds and other similar
structures.

It is Denison's opinion that this comment is
not an IR related to the EIS. A request for
clarification or additional information on a
detailed design aspect would need to be
responded to by Denison as part of the
permitting and licensing process; however,
this level of detail is not necessary for
drawing conclusions on the EA process.
In the draft and revised draft EIS, Denison
has evaluated potential Project effects on
surface drainage in Section 8.1, as part of
the Project-surface water quantity
interaction of Project overprinting of
drainage areas. As noted in the draft EIS,
Section 8.4.1.4.2.1, this assessment was
appropriately focused on areas of active
water collection. It was noted that the road
and airstrip were not considered to affect
hydrology materially. Both may potentially
redirect some flow and have a small
influence on the timing of concentration of
runoff and infiltration rates; however, in
general, they are anticipated to have a very
small influence and are not expected to
change runoff volumes at assessment
nodes.

Notwithstanding the above, Denson has
provided the reviewer with additional,
conceptual site drainage maps in
Attachment IR-12, Figures IR12-1, IR12-2,
IR-12-3, and IR12-4; these are
supplemental to the site drainage map

provided in the draft EIS Figur@.2-17.

n/a (accepted)

Refer toAttachment IR-
12, IR12-R1A, and IR
112-R1Bbelow.







ATTACHMENT IR.2 (included in Round 2 submission)

%

e

P

o

EXG OVERHEAD POWER

HWY 914 /

_" PROPOSED CULVERT -

%

2(I)O 490
= F——— Meters
KEY PLAN
NTS

8 &
&
& il | /
® & 2 & s

/ ‘ g% i

| & e ! |
| / - N

@ '
& 5
| | % s / i

540 — 4 s
% , / :
\ / (e
T
by
Ty rERETTE e T Yo
E®  EXISTING HIGH POINT £
= UNDISTURBED RUNOFF - FLOW DIRECTION ll nison Min £
PROPOSED DITCH OR CULVERT RUNOFF DIRECTION €niso €s T
NAD83 om0 — — — EXSTING CHANNEL Clifton T
lc00RD: NA'FS| gy S O DEPRESSIONAL CONTOUR WIHEELER RVER FEED
3 CVIL ENGINEERING
]  PROPOSED BRIDGE
w w
L = oEscRRTON o | vreemsoo ™% ACCESS ROAD DRAINAGE PLAN

Figure IR12- 1: Conceptual Site Drainage GAccess Road (segment 1 of 2)
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Figure IR12- 2: Conceptual Site Drainage GAccess Road (segment 2 of 2)
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Figure IR12- 3: Conceptual Site Drainage 6Road to Airstrip



r -
HART CREEK BRIDGE !
i
2 i
£ |
%
2
=
e
$ 2
200 400
N !
— F——— Meters
KEY PLAN
% il ' PROPOSED CULVERT i
7 4 §
PROPOSED AIRSTRIP ~ § D 25
g & (
535 ‘ f
515 '
% % ’ 1 -
% y 15 %
e ‘
= £ 538.00
: g - 2
i i - %
i | Sgs
& ! ‘. N ‘ %
| % -
= . 5
T U NoTE ) B oa BT EIEEE
B EXISTING HIGH POINT ——
—— = UNDISTURBED RUNOFF - FLOW DIRECTION l‘e z 4 oo
—— . —= PROPOSED DITCH OR CULVERT RUNOFF DIRECTION nison Mines B sonw b
T A s — — — EXISTING CHANNEL Clifton e e I
CCORDMNATES [voren oS DEPRESSIONAL CONTOUR WHEELER RIVER FEED e HCOCELL
GIVIL EMGINEERING 14000
PROPOSED BRIDGE Ezn
O e N T
L = pzseReon o | rrvvamos " AOCESS ROAD DR MAGE 2LaN =1 paoF 0a

Figure IR12- 4: Conceptual Site Drainage &Near Airstrip

e YR 0,




Legend

~—— Site Feature Distance From Footprint
— Pond 0-100m

— Access Road 100 - 500 m

~— Road © 500-1,000m
= Highway 914 177 1.000- 1,500 m

___ Existing Transmission [ 1,500- 2,000 m
Line I 2,000- 2,500 m
Contour B 2.500- 3,000 m
Watercourse B 3.000- 3,500 m

1 Waterbody

V] Borrow Area

| _| Freeze Wall Outline

{1 Phoenix Ore

[ Project Footprint for

Distance Measurement

Wheeler River
Distance from Project Footprint

DENISON MINES

Deta Scurces

* Sto foatures ¥om Denison Mines, August 25, 2022

« Transmission line. SaskPower. 2022

« Highway, waterbodies, watarcourses, and oontours. Canvac 150K, Govemmert of
Ci

*Inset basemap. Nationdl Geographic Verid Map ESRI Basemap

Disclamer
Deta has bsen derived from & vanety of digtel souross and, as such, the sccuracy,
‘compietaness. o rebability of this map of ts data is not gusrartead. All mapped features

0 400 800 1,200 1,600
— e —

Maters
Map Scal 1:25000 (printed on 11 x 17)
Map Projection NAD 1553 UTM Zene 13N

Drawn: Checked:
C. Tennant P. Bennett

Renison Mines <D EDI

LN TECO1 BSOS St Wt e 01 3 B, o, o

Figure IR12-5: Distance fromProject Footprint to Waterbodies




WHEELER RAVER PROZCT REVISED DRAFT £15 < SANUARY 2034 l—'eniSQn Mines

DRAMAGE CATOHUENT PSR

CATOH - SLMOPY COULECTION

EILE . SLADPY COLLECTION

FUNTF COULECWOM . ALON (RECTION
ONTCH- SN F JARRAN
UMDESTLRSED FLMOFF - FLOW D8E00N
Rt

Figure 2.2-17: Site Droinoge Pion with Fiow Direction ond Culvert L

For reference: Figure 2-17 from revised draft EIS



Attachment IR-12, IR-12-R1A,IR-12-R1B(Round 3)

In response to IR12 and related IRs 1ZR1A and 12R1B Denisoroffers the following that has been
divided into two parts.

In Part 1, an updated site water management plans presented commensurate with the stage of
the EA process folWheeler River Projec{or Project) That is, thesite water management planis
largely conceptual at this time; however, Denison is able to provide additional information that
builds on information presented previously in the EIS and supporting documentation including
Round 1 and Round 2 IR responsess the Projectrelated engineering design processs advancing
in parallel with the EA.

In Part 2, Denison has prepared specific responses to specifiquestions raised in IRs 1212-R1A
and 12-R1Bthat are notnecessary fully described by Part 1 of the response.

Part 1 dWheeler River Project Site Water Management Plan
Introduction

The following conceptual Site Water Management PlagsWMR or Plan has been prepared in
response tothe third round (May 2024) oFederal Indigenous Review Team (FIRmjormation
requirements (IRs)egarding the Wheeler River Bject (Project) Environmental Impact Statement
(EIS) submission The information offered hereirbuilds on information provided previously by
Denison Mines (Denison)n the EIS, its supporting documentsand responses toRound 1 (March
2023) andRound 2 (November 2023FIRT IRs

As noted, the Plan builds on information provided previously by Denisonbut further seeksto

consolidate this information into once place for ease of referenceas well asprovide additional

water management related detail that hadbeen developed asProject-related engineering design

has beenadvancing in parallel with the environmental assessment processThe Fan describes

the SWMP design concept, its design basighe delineation of so- e i++67U &:2eiée UIO6X\j\U 2:2
e : 2 e | @ater management areason the Project site, water management structures /

infrastructure, the quantities of water thatwould be expected to be managed within thavater

management areas under normal and eventelated conditions and monitoring.

The SWMP is provided with a conceptual level of detail and information commensurate with the
stage of development of the Priect and advancement of engineering design. Further detahd
documentation, including engineering design to support constructionregarding site water
management willbe developed as the Projectoves from the environmental assessmen{EA)
process into permitting and licensing, initially for site preparation and construction, subsequently
for operations and ultimately for decommissibning.

Design Concept

“ 06U, X: $design\concept related to site water management is t&eep clean water clean and
minimize the total volume of water requiringnore active management, treatment, and discharge.
Denison will achieve this by 1) diverting clean, non-contact runoff around Project componentsand
2) collecting contact water for treatment in the Industrial Wastewater treatment Plant (IWWTPR)
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and eventual releaseto Whitefish Lake.In general termsand within the context of thisPlan, the
following definitions are provided for contact and non-contact waters:

x Contact water is potentially contaminated as the result of interaction with Project
process/structures/infrastructure and therefor requires managementthrough site water
infrastructure and conveyance to the IWWTRprior to controlled release to the
environment.

X Non-contact water is suitable fordirect release to the environmentwith appropriate,
conventional best management practices andmitigation measures.

The rationale for thedistinction of the two water types and management strategies is primarily
associated with the desireto affect local hydrology as little as possible bynly diverting runoff from
natural catchments and sub-catchments where it is deemed necessary to protect water quality.
Conceptually, minimizing changes in surface drainage patterns and watersheds is an important
mitigation measure in the surface water quantity assessment. Collecting and managing nen
contact water would result in a larger potential Project #ect on surface water quantity associated
with changes in surface drainage patterns and is not preferred.

Design Basis

For the purpose of contact and norcontact water management, the following design bases have
been assumed.

For the contact waterportion of the system all water management structures/infrastructure would
be designed to containan event equivalent to493 mm of precipitation over a 24hour period

(herein referred to as the24-hour probable maximum precipitation (PMP) event)By definition,
events exceeding this magnitude would be conveyed to the environment through purposely built
emergencyspillways so that the structural integrity of thestructures/infrastructure would be
maintained and not result in further esent related consequences. For context, this volume of water
is greater than the average annual precipitationecorded at nearby Key Lakeé¢fer to Appendix D to
Appendix 6C) for the period 2011 through 202@hat was 456 mm.

For thenon-contact water portion of the system, all water management structures/infrastructure
would be designed towithstand an event equivalent to89 mm of precipitation over a 24hour

period (herein referred to as the 24our intensity-duration frequency (IDF) event This event is the
1in 100 year return event and was calculatedtilizing the publicly available web-based intensity-
duration-frequency tool that is pre-loaded with 898 Environment and Climate Change Canada rain
stations. This number wasderived based on the projection of coditions for the period 2020- 2050
for the Wheeler River Project site coordinateand therefore considers the time periodhat overlaps
with the time period when water is likely to be actively managed on the site (i.egnstruction,
operation, initial phase of decommissioning).

Delineation of Catchments Areas

For thepurpose of defining water management areas / nodes within and adjacent to the Project
site, a series ofmaps delineating catchments areasbased onlocal topography and drainage
patterns have been developed. The delineatiorof key catchments at the Project siteis shown in
Figures 1to 5 below.
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IR-18

e Department: ECCC
e Project Effects Link: Change to an environmental component due to hazardous contaminants
o Reference to EIS, appendices, or supporting documentation Section 2.2.3.9, Project Description, Appendix 8-E

igi - Deni R ROUND 1, A t Deni R ROUND 3;
Original  |Follow- | . xt and Rationale IR (ROUND 1, March 2023) enison Response (ROUND 1, August g oD 2, December 2023) Denison Response (ROUND 2, Feb. 2024) IR (ROUND 3, May 31, 2024) enison Response (ROUND 3; June
IR# Up IR # 2023) 26, 2024)

IR-18 - Context: In Table 2.2-1 the upper bound |[1. Update Table 2.2-1 and Denison fully understands its obligations with  [This response has not been accepted. The effluent modelling work presented in the In response to the FIRT’s previous )As stated, Denison has resolved item two

Industrial Wastewater Treatment Plant
(IWWTP) effluent quality final discharge
targets for Constituents of Potential
Concern (COPCs) are provided. General
parameters (e.g., temperature, pH, etc.),
and several Schedule 4 Substances with
maximum authorized concentrations
(lead, nickel, suspended solids, and un-
ionized ammonia) under the Metal and
Diamond Mining Effluent Regulations
(MDMER) have not been provided in this
table. There are several COPCs
(aluminum, mercury, iron, nitrate,
thallium, phosphorus and manganese)
for effluent characterization under
Schedule 5 Section 4 of the MDMER that
have not been provided in this table.
IAdditionally, no information on water
quality guidelines has been provided in
this table.

Furthermore, it is stated that the final
effluent quality discharge target for
uranium is 0.057 mg/L. However, the
Canadian Council of Ministers of the
Environment (CCME) water short term
(acute) water quality guidelines for the
protection of aquatic life is 0.033 mg/L.
IThe proposed effluent discharge target for
uranium exceeds the acute water quality
guidelines, indicating effluent may pose
the risk of being acutely lethal to aquatic
biota at end-of-pipe.

Rationale: ECCC requests the Proponent
include the general water quality
parameters that influence water quality
thresholds, parameters in Schedule 4 and
Schedule 5 Section 4 of the MDMER, and
their respective water quality guidelines
for consideration and transparency.

Discharges from the proposed Project will
alter water quality in the immediate
receiving area, and this may include
some sublethal effects on aquatic biota,
which must be minimized. It remains the
Proponent’s responsibility to adhere to
the MDMER to ensure that effluent at the
end-of-pipe from all final discharge points
be non- acutely lethal and meet
requirements for prescribed deleterious
substances under Schedule 4 of the
regulations.

Appendix 8-E to include all general
parameters required for
environmental effects monitoring:
pH, temperature, hardness,
alkalinity, and conductivity.

2. Update Table 2.2-1 and
Appendix 8-E to include missing
Schedule 4 Substances under the
MDMER with maximum authorized
concentrations: lead, nickel,
suspended solids, and un-ionized
ammonia.

3. Update Table 2.2-1 and
Appendix 8-E to include missing
Schedule 5 Section 4 parameters
required for effluent
characterization under the
MDMER: aluminum, mercury, iron,
nitrate, thallium, phosphorus and
manganese.

4. Include all acute and chronic
water quality thresholds for each
parameterin Table 2.2-1 and
Appendix 8-E.

5. Describe additional mitigation
measures that can be considered
to minimize impacts to aquatic
biota from uranium concentrations
in effluent.

respect to the MDMER and will comply with the
MDMER end of pipe effluent discharge criteria
and other requirements of the regulations. The
lack of the MDMER general parameters and
Schedule 4 substances in the draft EIS table
2.2-1 should not be misconstrued to mean
Denison was not intending to meet these
requirements. Rather these tables were
developed based on rigorous screening to
identify COPCs and then model these in the
receiving environment. Table 2.2-1 in the draft
EIS is not reflective of the proposed monitoring
parameters during effluent release. Regardless,
Denison will update the table; please see the
response below.

1) Please see attachment IR-18 for updated
Table 2.2-1 which is consistent with the
updated Table 8.2-10 (as updated for IR-

114). Parameters specific to Schedule 4 have
been assessed and predicted. Schedule 5
parameters are included where available. As
Schedule 5 parameters do no have screening
criteria, they will be monitored by Denison
consistent with the MDMER upon falling under
this regulation.

2) Please see attachment IR-18 for updated
Table 2.2-1 which is consistent with the
updated Table 8.2-10 (as updated for IR-114).
Parameters specific to Schedule 4 have been
assessed and predicted.

3) Please see attachment IR-18 for updated
Table 2.2-1 which is consistent with the
updated Table 8.2-10 (as updated for IR-

114). Parameters specific to Schedule 4 have
been assessed and predicted. Schedule 5
parameters are included where available. As
Schedule 5 parameters do no have screening
criteria, they will be monitored by Denison
consistent with the MDMER upon falling under
this regulation.

4) Please see attachment IR-18 for updated
Table 2.2-1 which is consistent with the
updated Table 8.2-10 (as updated for IR-114).
Applicable screening criteria have been
updated to identify most applicable acute or
chronic thresholds for the protection of aquatic
life.

5) As noted in response to IR-16 and IR-17
effluent discharge criteria as depicted in the
draft EIS provide a bounding scenario of the
basis of the assessment of Project effects and
final effluent quality will meet prescribe limits
developed through licensing and permitting, as
informed by the BATEA evaluation process. In
that context, it is expected that the uranium
concentration in effluent would be lower then
assumed for the purpose of the evaluation in
the draft EIS and it is understood that uranium
concentrations (or concentrations of other
constituents) that resulted in acute toxicity
would be not be permitted. Accordingly, the
need for and types of mitigation measures as
might be needed for uranium (or other
constituents) would be developed as part of the
process of developing final effluent quality
limits in the permitting and licensing
processes.

ECCC requested that the Proponent update Table
2.2-1 and Appendix 8-E to include all general water
quality parameters required for environmental
effects monitoring, including pH, temperature,
hardness, alkalinity and conductivity. This
information was not provided in the updated table
in the Proponent’s response. ECCC also requested
that the Proponent Update Table 2.2-1 and
IAppendix 8-E to include missing Schedule 5
Section 4 parameters required for effluent
characterization under the Metal and Diamond
Mining Effluent Regulations (MDMER) including
aluminum, iron, nitrate, thallium and manganese.
IThe Proponent has not provided the requested
information for aluminum, iron, nitrate, thallium
and manganese. In the Proponent’s response it is
stated that, “Schedule 5 parameters are included
\where available.” However, it is unclear if this
means that the requested effluent
characterization concentrations for these
parameters is currently unknown, or if these
parameters are expected to have negligible
concentrations in the effluent. Furthermore, ECCC
requested that the Proponentinclude all acute and
chronic water quality thresholds under the most
stringent of the MDMER, CCME, and/or Provincial
Guidelines for each parameter in Table 2.2-1 and
IAppendix 8-E. This information has not been
provided as only chronic toxicity guidelines have
been provided.

IThe Proponent is legally required to meet MDMER
release targets and intends to continue to refine
effluent quality predictions as part of the BATEA
assessment and licensing phase of the Project.
ECCC must advise the CNSC of predicted effects
of COPCs to surface water quality and recognize
the Proponent’s legal requirement to comply with
the MDMER. Therefore, proposed and draft
effluent targets must be reviewed against the
requirements of the regulations and with an eye to
any potential effects to the receiving environment
for both regulated and other effluent parameters. It
is necessary for ECCC to review effluent targets for
general water quality parameters and MDMER
Schedule 5 Section 4 parameters required for
effluent characterization and environmental
effects monitoring to determine if effluent at the
end-of-pipe from all final discharge points is not
predicted to be acutely lethal. Additionally, the
predicted uranium effluent concentration
currently exceeds the acute water quality
guidelines for the protection of aquatic life. Table
2.2-1 does not currently provide the

information necessary to verify acute and chronic
thresholds.

ITherefore, please see the following reiterated
requests:

1. Update Table 2.2-1 and Appendix 8-E to include
all general parameters required for environmental
effects monitoring: pH, temperature, hardness,
alkalinity, and conductivity.

2. Update Table 2.2-1 and Appendix 8-E to include
the following missing Schedule 5 Section 4
parameters required for effluent characterization:
aluminum, iron, nitrate, thallium, and manganese.
Provide further explanation if this information is
not available.

3. Include all acute and chronic water quality
thresholds for each parameter in Table 2.2-1 and
IAppendix 8-E. Include information on the
concentrations of modifying environmental factors
(i.e. pH, hardness, etc.) used to calculate these
guidelines as footnotes.

4. Provide a clear commitment to ECCC for
continued consultation on developing effluent
discharge targets including a review of final
predicted effluent discharge targets once
available.

draft EIS focused on COPCs which were
predicted based on expected Project activities
and water treatment processes and selected
following CSA N288.6 Environmental Risk
IAssessments At Class | Nuclear Facilities And
Uranium Mines And Mills. The CNSC participates
in CSA documents and endorses use of this
document.

Schedule 5 of the MDMER outlines the various
requirements of Environmental Effects
Monitoring (EEM) Studies once a mine is subject
to the regulation. The MDMER requires EEM as a
condition for the authorization to deposit effluent
into waters frequented by fish. Environmental
effects monitoring involves assessing whether
effluents are having an effect on receiver water
quality, fish, fish habitat, and use of fish by
humans. Schedule 5 of the MDMER is not a
predictive section of the regulation to be used to
direct EA scope. Itis applicable to operational
metal mines.

Many MDMER parameters including those in
Schedule 5, Section 4 identified by ECCC were
not selected for analysis during lab studies
completed by Denison to support the EIS, since
they were not COPCs associated with IWWTP
design. Information from laboratory tests is not
available at this stage for all of the MDMER
parameters. Further, MDMER Schedule 5 Section
4 include a list of parameters to be monitored
(not modelled) and many of the 'missing’
parameters have no associated limits under
MDMER. Denison is committed to meet all
requirements of MDMER, which includes future
EEM programs.

\With respect to the bullet items in the IR the
following is noted.

1. Table 2.2-1 and Appendix 8-E have been
updated to include all general water
quality parameters required for
environmental effects monitoring,
including pH, temperature, hardness,
alkalinity and conductivity.

2. Table 2.2-1 and Appendix 8-E have been
updated to include the following missing
Schedule 5 Section 4 parameters
required for effluent characterization:
aluminum, iron, nitrate, thallium, and
manganese.

3. Updatesto Table 2.2-1 and Appendix 8-E
Include all acute and chronic water
quality thresholds for each parameter as
well as information on the
concentrations of modifying
environmental factors (i.e. pH,
hardness, etc.) used to calculate these
guidelines as footnotes.

4. Denisonis committed to meet the
requirements of the MDMER as
previously stated. Denison is also
committed to working through the
process of identifying discharge criteria
as stipulated under Provincial legislation
for mine effluent discharge as part of the
application for an approval to operate a
pollutant control facility as well as per
the requirements and conditions of the
CNSC, the licensing body for the
Project. Denison will follow the advice
of the CNSC with regard to requirements
for further consultation with ECCC.

review, Denison provided responses to

the following outstanding requests from

ECCC:
1. Update Table 2.2-1 and
Appendix 8-E to include all
general parameters
required for environmental
effects monitoring: pH,
temperature, hardness,
alkalinity, and conductivity.
2. Update Table 2.2-1 and
Appendix 8-E to include the
following missing Schedule
5 Section 4 parameters
required for effluent
characterization: aluminum,
iron, nitrate, thallium, and
manganese. Provide further
explanation if this
information is not available.
3. Include all acute and
chronic water quality
thresholds for each
parameterin Table 2.2-1
and Appendix 8-E. Include
information on the
concentrations of modifying
environmental factors (i.e.
pH, hardness, etc.) used to
calculate these guidelines
as footnotes.
4. Provide aclear
commitment to ECCC for
continued consultation on
developing effluent
discharge targets including
areview of final predicted
effluent discharge targets
once available.

The Proponent has resolved item two of
the above, but items one, three, and four
require additional follow up.

For item one, the requested parameters
(pH, temperature, hardness, alkalinity
and conductivity) were added to Table
2.2-1in the revised draft EIS and the
tables in Appendix 8-E. However, the
predicted conductivity presented would
not be possible given the TDS reported in
Table 2.2-1, and this inconsistency has
been found throughout Section 8 and its
appendices. Conductivity in uS/cm is
typically 1.25-2 times TDS in mg/L,
whereas the value in the table is 0.0034
times the TDS concentration. This item is
not resolved, but can be carried over to
licensing. The Proponent will be
expected to correct the proposed
effluent conductivity added to Table 2.2-
1 and in Appendix 8-E.

Follow up for item three is addressed in
IR-108, IR-114 and IR-115.

To address item four, the Proponent will
have to follow the guidance and
requirements in REGDOC-2.9.2 to
develop effluent discharge targets. The
ICNSC will engage with ECCC during this
process as necessary.

of the above and items one, three, and
four are addressed below with follow up
commitments.

1. Asdiscussed during the June 14,
2024 meeting with ECCC, the
information provided for
conductivity and TDS in the EIS
was consistent with what was
available from effluent bench
tests. Denison agrees to update
the analysis and predictions
incorporating pre construction
water quality data available
(including conductivity and TDS)
during the operational licencing
process, but there is no
expectation there will be any
change to the EIS conclusions.

3. Follow up foritem three is
addressed in IR-108, IR-114 and
IR-115

4. Denison commits to following the
guidance and requirements in
REGDOC-2.9.2 to develop effluent
discharge targets as part of
operational licensing and in
consultation with the CNSC.




ATTACHMENT IR-18 (included in Round 1 submission)
Table 2.2-1 - Upper Bound Industrial Wastewater Treatment Plant Effluent Quality (updated)

Predicted Site
Discharge
Concentration

. Screenin Source of Screenin
Constituent 'ng " ng

Concentration Concentration

Chloride mg/L 120 SEQG/CCME 600
Sulphate (Hardness) mg/L 429 BC MOE* 3915
Sulphate mg/L 128 BC MOE 3915
TDS mg/L 500 SEQG 6420
TSS mg/L 15 Schd 4 - MDMER 6
Arsenic mg/L 0.01 SEQG/CCME 0.006
Cadmium mg/L 0.0003 SEQG/CCME* 0.0018
Chromium mg/L 0.001 SEQG/CCME 0.025
Cobalt mg/L 0.0003 FEQG 0.0030
Copper mg/L 0.004 SEQG/CCME* 0.022
Lead mg/L 0.005 CCME 0.0003
Molybdenum mg/L 0.07 WHO 2.5
Nickel mg/L 0.07 WHO 0.014
Selenium mg/L 0.001 SEQG/CCME 0.042
Uranium mg/L 0.02 SEQG/CCME 0.057
Vanadium mg/L 0.12 FEQG 0.059
Zinc mg/L 0.1 FEQG** 0.042
Mercury mg/L 0.000026 SEQG/CCME 0.000001
IAmmonia (as N) mg/L 5.74 SEQG/CCME 3.9
X:;::g:l:d mg/L 1.00 MDMER Sched 4 0.0078
Phosphorus mg/L 0.015 BC MOE N/A
Thorium-230 Bg/L 0.6 HC 0.9
Radium-226 Bq/L 0.11 SEQG 0.15
Lead-210 Bg/L 0.2 HC 0.419
Polonium-210 Bg/L 0.1 HC 0.15
Notes

(1) Bolded values are those that exceed the screening concentrations

* Hardness induced guideline, assuming hardness >250 mg/L

** Hardness induced guideline, assuming hardness >250 mg/L, pH=7.0, DOC = 5.26 mg/L

Un-ionized ammonia calculated

































































































































































































IR-103

e Department: ECCC
e Project Effects Link: Fish and fish habitat
e Reference to EIS, appendices, or supporting documentation: Section 8.1.3.4 Climate Change Influenced Extreme Events

. . _.[Follow- . . Denison Response
Original Context and IR (ROUND 1, Denison Response (ROUND 1, Denison Response (ROUND
IR# 1:tjp IR Rationale March 2023) August 2023) IR (ROUND 2, December 2023) b, Feb. 2024) IR (ROUND 3, May 31, 2024) (ROUND 3, June 26 2024)
IR-103 - Context: The Provide the ECCC correctly notes thatthe  |This response has not been accepted. Please see Attachment IR-103 [See AD-73 in the Advice to Proponent table [reference to come]. )As noted in the review

Proponent notes that
Intensity duration
frequency (IDF)
curves are used to
estimate the size of
water management
structures around a
site and that the IDF
curves are often
specific to climate
monitoring stations.

The Proponent used
the IDF_CC Tool 5.0
developed by the
Institute for
Catastrophic Loss
Reduction (2021)
which generates
Intensity Duration
Frequency (IDF)
curves at ungauged
locations in order to
estimate future IDF
curve values under
influences of climate
change. This tool
generates sub-daily
values at ungauged
locations by
interpolation and
distance weighing
from gauged
locations.

Rationale: IDF trends
exhibit random
behavior at some
locations and
correlated behavior
at other locations.
The choice of gauged
locations will infer
the statistics for the
ungauged locations,
including the IDF
trends. Without
identification of the
gauged locations, it
is not possible to
assess if the
modelled data is
realistic or not. If the
modelled data is not
accurate the design
of water
management
structures on the
site may not be
sufficient resulting in
the potential for
impacts to the
Project from flooding
or extreme weather
events.

gauged stations
used to generate
the sub daily
duration values
found in Table
8.1-6: Baseline of
Intensity
Duration
Frequency data.

Technical
Discussion
Required: Yes

tool generates sub daily values
at ungauged locations by
interpolation and distance
weighing from gauged locations.
The closest gauged location to
the Project is located 35 km
south southwest at the Key Lake
Mine (KLM) and the IDF values at
KLM for historical and future
scenarios (Tables 1 and 2 below)
are substantially lower than
those predicted for the Project.
The IDF CC Tool estimated 1:100
year, 24 hour return period
events of 79.9 and 88.6 mm
during the current and predicted
future values, respectively. As
per Tables 1 and 2 those values
are substantially larger, and
more conservative than, the
coincident values of 56.4 and
62.0 mm for KLM.

The predicted values for the
Project are likely strongly
influenced by Cree Lake
(4061861; 85 km west
southwest) and Collins Bay SK
(4061620; 130 km northeast).
The interpolation may also be
influenced by Stony Rapids A
(4067PR5; 196 km north). The
Cree Lake, Collins Bay SK and
Stony Rapids A stations are all
substantially higher than KLM;
however, the geography, and
likely the climate of KLM, is more
similar to those of the Project
than from the more distant
stations.

Despite the potential for the
IDF_CC Tool to use weighting
factors, the estimates provided
by the tool for the purposes of
assessing impacts of the project
on the surface water hydrology
are robust and conservative
including in consideration of
flooding or extreme weather
events.

IR-103 Table 1: Key Lake
(4063753) — Historical IDF

IR-103 Table 2: Key Lake
(4063753) — 2020 - 2050
Predicted IDF using CMIP6 Raw
GCMs and SSP5.85

In the Context and Rationale of AD-15 in the Annex 1 -
Denison Response, ECCC recommends that the
Proponent consult CSA PLUS 4013:19 (2019) Technical
guide: Development, interpretation and use of rainfall
intensity- duration-frequency (IDF) information:
Guideline for Canadian water resources practitioners
regarding the consideration of future changes in short-
duration precipitation extremes. In IR-103, ECCC
indicated that in order to assess the accuracy of the
Intensity duration frequency (IDF) curves, ECCC required
that the Proponent provide the gauged stations
generating the values for the modelled data. The
Proponent provided the closest gauged stations,
however, the future short duration precipitation values
were based on statistical relationships fitted between
local scale observed extreme precipitation and modelled
simulations extremes.

Additionally, on page 15-19 of the draft EIS states that:
“Denison will apply adaptive management that includes
monitoring climate factors so that they can proactively
mitigate or prevent adverse climate effects on the
Project.” Denison did not provide details on how climate
factors will be considered within their adaptive
management plans.

Rationale: Estimates of future short duration
precipitation that are based on statistical relationships
fitted between local scale observed extreme
precipitation and modelled simulations extremes, such
as the approach used by the Proponent, are unlikely to
provide reliable projections. This is because the amount
of information regarding changes in local-scale observed
extreme precipitation contained in short records is not
sufficient to constrain a regression (model the statistical
relationship) between local and larger scale simulations
(Li etal., 2019; ECCC 2022). An alternative approach is
to base future projections on a comprehensive
assessment that integrates climate science
understanding and model projections over a large region.
The recent Canadian Standards Association (CSA 2019)
guidance on IDF for Canadian Water Resources
practitioners provides such an assessment.

In terms of adaptive management, the Proponent should
clearly outline what climate factors will be monitored to
mitigate or prevent adverse climate-related effects. This
should include information on when and how the climate
factors would be monitored and under what
circumstances particular adaptive management
approaches would be applied.

In order to assess the Proponent’s adaptive
management strategies for future extreme precipitation
events, ECCC requests that the Proponent consult the
CSA (2019) guidance when using future IDF projections
in the Project design and provide revised estimates of the
potential future changes in short-duration precipitation
extremes over the Project’s duration.

1. Provide revised estimates of the potential future
changes in short-duration precipitation extremes over
the Project’s duration as relevant to the Project design.

2. Demonstrate how the CSA (2019) guidance will be
incorporated in the Project design when developing and
considering future IDF projections and estimates of the
potential future changes in short-duration precipitation
extremes.

References
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Note to Denison: This IR is conditionally accepted. Denison’s commitment to providing the
requested information related to the IDF (1 in 100 year 24-hour rainfall) and demonstrate climate
change resilience of the project (conduct climate risk and resilience assessment) during licensing
should be captured in the Commitments Register.

Once Denison has added a commitment related to updating the IDF (1 in 100 year 24-hour rainfall)
and demonstrate climate change resilience of the project (conduct climate risk and resilience
assessment) in the Commitments Register, this can be accepted.

Proposed rationale text for posting: This IR has been accepted for the purposes of the current EA
process, and the outstanding issues below will be further assessed as part of licensing technical
reviews, prior to the granting of a license.

In the Context and Rationale of AD-15 in the Annex 1 — Denison Response, ECCC recommends that
the Proponent consult CSA PLUS 4013:19 (2019) Technical guide: Development, interpretation and
use of rainfall intensity- duration-frequency (IDF) information: Guideline for Canadian water
resources practitioners regarding the consideration of future changes in short-duration
precipitation extremes. In IR-103, ECCC indicated that in order to assess the accuracy of the
Intensity duration frequency (IDF) curves, ECCC required that the Proponent provide the gauged
stations generating the values for the modelled data. The Proponent provided the closest gauged
stations, however, the future short duration precipitation values were based on statistical
relationships fitted between local scale observed extreme precipitation and modelled simulations
extremes.

IAdditionally, REGDOC-2.9.1 (Appendix 1A) stipulates that “The applicant shall also take into
account any potential effects of climate change on the project, including an assessment of whether
the project might be sensitive to changes in climate conditions during its lifecycle” and Section
5.1.5 of "ECCC'’s Strategic Assessment of Climate Change“ states “All proponents will be
required... to provide information in the Impact Statement on how the projectis resilient to and at
risk from both the current and future impacts of a changing climate.” CNSC staff review of Section
15.3.2, 15.4.2 and 15.5.3 of the draft EIS show that the vulnerabilities of the project (infrastructures
and project activities) and the associated risk (likelihood and consequence) due to potential
increase in climate change hazards (in Section 15.3.2 and 15.4.2) due to climate change
throughout the life cycle of the project is not presented in detail. It is also not clear from Section
15.4.2 that the mitigation measures in Table 15.4-1 have considered the additional risk due to the
impact of climate change. On page 15-19 of the draft EIS states that: “Denison will apply adaptive
management that includes monitoring climate factors so that they can proactively mitigate or
prevent adverse climate effects on the Project.” Denison did not provide details on how climate
factors will be considered within their adaptive management plans.

Rationale: Estimates of future short duration precipitation that are based on statistical
relationships fitted between local scale observed extreme precipitation and modelled simulations
extremes, such as the approach used by the Proponent, are unlikely to provide reliable projections.
This is because the amount of information regarding changes in local-scale observed extreme
precipitation contained in short records is not sufficient to constrain a regression (model the
statistical relationship) between local and larger scale simulations (Li et al., 2019; ECCC 2022). An
alternative approach is to base future projections on a comprehensive assessment that integrates
climate science understanding and model projections over a large region. The recent Canadian
Standards Association (CSA 2019) guidance on IDF for Canadian Water Resources practitioners
provides such an assessment.

In terms of adaptive management, the Proponent should clearly outline what climate factors will be
monitored to mitigate or prevent adverse climate-related effects. This should include information
on when and how the climate factors would be monitored and under what circumstances
particular adaptive management approaches would be applied. In addition, considering
anticipated project life of 37 years, the climate-infrastructure interactions should be assessed to
identify climate vulnerabilities of project infrastructures and operations/activities for all phases of
the project. This allows climate risk evaluations and propose adaptation measures accordingly. It is
difficult to determine how potential changes in future climate will affect project infrastructures and
operations/activities and the associated risk (likelihood and consequences) based on the
information provided in Section 15.5.3 (p.15-19) of Draft EIS.

In order to assess the Proponent’s adaptive management strategies for future extreme
precipitation events, ECCC requests that the Proponent consult the CSA (2019) guidance when
using future IDF projections in the Project design and provide revised estimates of the potential
future changes in short-duration precipitation extremes over the Project’s duration.

1. Provide revised estimates of the potential future changes in short-duration precipitation
extremes over the Project’s duration as relevant to the Project design.

2. Demonstrate how the CSA (2019) guidance will be incorporated in the Project design when
developing and considering future IDF projections and estimates of the potential future changes in
short-duration precipitation extremes.

3. Demonstrate project resilience to climate change (considering all potential climate sensitive
natural hazards including hazards in Section 15.3.2 and 15.4.2) by conducting climate change risk
and resilience assessment that includes risk treatment/adaptation measures. CNSC staff
recommends proponent to utilize “ECCC (2022). Draft technical guide related to the Strategic
IAssessment of Climate Change: Assessing climate change resilience” as a guide. Other
recommended best practice guides include “Infrastructure Canada (2023). Climate Lens General
Guidance —Version 2.1. Infrastructure Canada - Investing in Canada Infrastructure Program
Climate Lens - General Guidance “and “MAC (2021). Guide on Climate Change Adaption for the
Mining Sector. Mining Association of Canada (MAC)”.
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comment, this IR was
conditionally accepted.
Denison’s agrees to
providing the requested
information related to the
IDF (1in 100 year 24-hour
rainfall) and demonstrate
climate change resilience
of the project (conduct
climate risk and resilience
assessment per REGDOC -
2.9-1) during licensing and
\will capture this
commitment in the
Commitments Register.

IAdditional information with
respect to the IDF (1in 100
lyear, 24-hour rainfall) as
discussed through
correspondence with
CNSC and ECCC is
provided in Attachment IR-
103-R3. Specifically, the
confidence intervals
associated with the IDF
identified in the EIS are
provided.

\With this further detail, and
commitment above,
Denison understands that
this IR can be deemed
accepted for the purposes
of the EIS.




Attachment IR-103 (Round 2 submission)

Areview of the CSA Group (2019) document was undertaken and an estimate of the IDF using this
guidance was undertaken. The result of this estimate for the Key Lake Mine Station 4063753 using
data corresponding to the period 2014 to 2023 was 69.6 mm for the 1:100-year 24 hours storm
event. This estimate is greater than the estimate provided by ECCC of 67.2 mm at Key Lake Mine for
the period 2011 to 2021 by approximately 4%
(https://climate.weather.gc.ca/prods_servs/engineering_e.html;
https://collaboration.cmc.ec.gc.ca/cmc/climate/Engineer_Climate/IDF/). The calculated estimate
is greater than the ECCC estimate likely owing to large rain events occurring in northern
Saskatchewan in 2022.

The IDF_CC tool Version 5.0 (https://www.idf-cc-uwo.ca/) was used to estimate design events at
the Project. The previous results reported based on generalized extreme value (GEV) distribution
(79.9 mm in current scenario and 88.6 mm in a future scenario). IDF_CC tool Version 7.0 is the new
version of the website and now, using GEV, estimates a 79.9 mm current scenario and 94.7 mm
future scenario (RCP8.5 for time period 2015-2100). Within IDF_CC tool Version 7.0, the Gumbel
distribution yields 80.9 mm in current scenario and 95.8 mm for future scenario (RCP8.5 and 2015-
2100). These data, as well as similar estimates for the Project and Key Lake Mine are summarized
in the following table where all estimates reflect a 1:100-year 24 hour precipitation event and all
future scenarios assume RCP8.5 for 2015-2100. The Key Lake Mine is approximately 35 km south-
southeast of the Project area for reference.



https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fclimate.weather.gc.ca%2Fprods_servs%2Fengineering_e.html&data=05%7C02%7Cjdietrich%40ecometrix.ca%7C88f087563c824279bc6708dc275d46c9%7C1ded3b4a8daf40a08c90ce3b23c9d4d1%7C0%7C0%7C638428528792687016%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=rSVe6PE6wyWrZ1oBOxcb7reiT78GOKeYZxYbUHqSlE4%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcollaboration.cmc.ec.gc.ca%2Fcmc%2Fclimate%2FEngineer_Climate%2FIDF%2F&data=05%7C02%7Cjdietrich%40ecometrix.ca%7C88f087563c824279bc6708dc275d46c9%7C1ded3b4a8daf40a08c90ce3b23c9d4d1%7C0%7C0%7C638428528792696035%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=u06lNmRXN1Q9F17zFkf7uYlYGYOIO2IFzp7BN7aswno%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.idf-cc-uwo.ca%2F&data=05%7C02%7Cjdietrich%40ecometrix.ca%7C88f087563c824279bc6708dc275d46c9%7C1ded3b4a8daf40a08c90ce3b23c9d4d1%7C0%7C0%7C638428528792702596%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=GuTykuWd7l0kb9Uy5YBilBVr5hsJkPJMe6KR1%2FaHnek%3D&reserved=0

Scenario Statistical Estimated Location Data Source Data Estimate

Description Method Period period (as (mm)
indicted)
Environment Gumbel Current Key Lake Key Lake 2011-2021 67.2
Canada Mine Site  climate station
published IDF (Station
curves 4063753)
EIS Document IDF_CC Current Project Interpolated Not 79.9
Tool 5.0 - grid data reported
GEV
EIS Document IDF_CC Predicted Project Interpolated RCP8.5 88.6
Tool 5.0 - Future grid data 2015-2100
GEV
Manual Gumbel 2014-2023 Key Lake Key Lake 2014-2023 | 69.6
Calculation Mine Site | climate station
(Station
4063753)
IDF_CC Tool 7.0 GEV Current Key Lake Key Lake 2011-2021 56.4
Mine climate station
(Station
4063753)
IDF_CC Tool 7.0 GEV Predicted Key Lake Key Lake RCP8.5 68.1
Future Mine climate station 2015-2100
(Station
4063753)
IDF_CC Tool 7.0 Gumbel Current Key Lake Key Lake 2011-2021 67.2
Mine climate station
(Station
4063753)
IDF_CC Tool 7.0 Gumbel Predicted Key Lake Key Lake RCP8.5 73.9
Future Mine climate station 2015-2100
(Station
4063753)
IDF_CC Tool 7.0 GEV Current Project Interpolated 2011-2021 79.9
grid data
IDF_CC Tool 7.0 GEV Predicted Project Interpolated RCP8.5 94.7
Future grid data 2015-2100
IDF_CC Tool 7.0 Gumbel Current Project Interpolated 2011-2021 80.9
grid data
IDF_CC Tool 7.0 Gumbel Predicted Project Interpolated RCP8.5 95.8
Future grid data 2015-2100

As seenin the table, a range of 1:100-year 24 hour rainfall events can be estimated using different
methods, data sources and timeframes. The predicted future estimate originally presented using
IDF_CC Tool 5.0 (Scenario 3) is lower only than those future estimates via Gumbel and GEV
estimated for the same timeframe using IDF_CC Tool 7.0. The IDF_CC tools follows the same
methodology as that used by ECCC and recommended by the above-referenced CSA

document. The IDF_CC tool also makes use of a gridded climate data set and, though Key Lake
Mine is only 35 km from the Project, the projected change in rainfall values is substantial. As such,
the use of the IDF_CC tool is conservative. Further to that point, site facilities are designed in



consideration of the Probable Maximum Precipitation event of 493 mm. That eventis more than 5
times higher the largest predicted scenario by any of the above presented methodologies.

Despite Denison’s reiteration that the PMP is adequate for the EA level design basis, Denison is
committed to revisiting the estimates of the IDF as per CNSC’s recommendations, as applicable,
for the licensing phase of the Project.



Attachment IR-103 (Round 3 submission)

Appendix 8-C of the EIS identified an IDF of 88.61 mm for the Rainfall 1:100, 24-hour return period

for the period from 2020 to 2050 (see the table below).

T (years) 2 5 10 20 25 50 100
5min 4.68 7.12 9.47 12.4 13.38 17.57 22.94
10 min 6.94 10.46 13.8 17.94 19.31 25.14 32.51
15 min 8.26 12.68 17.03 22.64 24.51 32.67 43.34
30 min 10.54 15.8 20.61 26.51 28.44 36.77 47.45

1h 13.28 19.2 24.62 31.26 33.42 42.88 55.11
2h 16.88 23.21 28.9 35.99 38.23 48.62 62.5
6h 26.02 33.94 40.43 47.22 49.41 57.93 67.28
12h 34.15 45.42 53.8 61.9 64.37 73.75 83.31
24 h 41.28 54.26 62.96 70.65 72.77 80.96 88.61

These numbers were generated in the following manner:

Using the IDF Online tool IDF_CC Tool 5.0 - Institute for Catastrophic Loss Reduction,
FIDS - Faculty for Intelligent Decision Support and Western University (2021).

Using the IDF Curves at ungauged locations option to estimate future IDF curve values
under influences from climate change IDF.

The Ungauged location used corresponds to the Wheeler River Project (latitude and
longitude) =57.51103 N, -105.37622 W

The predictive period for the climate change scenario was set from 2020 to 2050 which is
inclusive of the duration of the project up to the end of decommissioning.

We examined the 1:100-year, 24-hour return period rainfall events.

The Raw Global Climate Models (GCMs) were utilized in the predictions for the tool and all
available models in this category were included for prediction (24 models).

We assessed the SSP1.26 (RPC2.6 - Representative Concentration Pathway where
radiative forcing peaks at 3 W/m? before 2100, declining to 2.6 W/m? by 2100. RCP 2.6
provides a future concentration scenario that would lead to the lowest climate change
severity with respect to solar radiation when compared to scenarios associated with RCP
4.5 and 8.5. This may then account for the scenario of lesser evapotranspiration.

The Box Plot for the 1:100, 24-hour return period as generated by the IDF_CC tool is provided

below:



IDF Graph: PPT - GEV - SSP1.26 - BoxPlot

Station: Ungauged IDF for: Lat: 57.51103 ©, Lon: -105.37622 °, All models, projection period:
2020 to 2050
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The median rainfall 1:100 year, 24 hr return period is 88.61 mm Additional statistics are provided
below for further context with respect to variability in this estimate.

Statistics:

Series T=100

Duration =24 hours (1440 min)
Lower bound=75.16 mm

25" Percentile = 80.89 mm
Median =88.61 mm

75" Percentile = 92.52 mm
95" Percentile = 104.45

Upper bound = 109.95 mm




























































































































































IR-110

e Department: ECCC
e Project Effects Link: Change to an environmental component due to hazardous contaminants
e Reference to EIS, appendices, or supporting documentation: Section 8.2.4.1.1 Aquatic Environment Appendix 8-E, Section 2.1

diffuser at the final effluent
discharge point will be located in
approximately 3m of water.
However, in Figure 8.2-5 displaying
the location of the proposed
diffuser and lake bathymetry, the
diffuser location seems to be
located in 2-2.5m of water. A
similar image in Figure 1 Section
2.0 of Appendix 8-E also indicates
that the diffuser seems to be
located in 2-2.5m of water.
Additionally, while thermal effects
are unlikely, this cannot be
confirmed until a more detailed
diffuser design is provided for
review.

Rationale: The Proponent should
confirm the location and depth of
the proposed diffuser in order to
confirm that modelling predictions
for effluent discharged into the
receiving environment are
accurate.

the diffuser depth and
location.

ECCC requests the
opportunity to review the
finalized diffuser design
once it is available.

between 2.5 and 3 m. The mapping
provided in the draft EIS and Appendix 8-
E is based on coarse bathymetric
information, which will be
supplemented with more robust
bathymetric surveys to support final
siting and design associated with
permitting and licensing.

accepted.

ECCC requests confirmation that the
finalized diffuser design will be
available for review once it is
completed as reviewing it will be
necessary to confirm the location and
depth of the proposed diffuser and
modelling predictions for effluent
discharged into the receiving
environment.

location, port configuration) have been
provided in the Draft EIS (Section 8.2) and
Appendix 8-E on which modeling was based.
While some minor adjustments may be made
during preparation of the final diffuser
engineering design, the level of mixing
predicted in the assessment will be maintained
(minimally). The final designs will follow
standard engineering practice and be stamped
and signed by a professional engineer.

As for Denison’s understanding of the
regulatory process, the finalized diffuser design
information will be included in Denison's
license to operate application that will be
submitted to the CNSC. Such information will
also be provided to the province as part of the
provincial approvals process. Should CNSC, or
the province, choose to provide this
information to ECCC that is their discretion,
but Denison doesn’t believe it is within their
purview (or appropriate) to make commitments
on behalf of others, nor act outside the normal
licensing/ approvals processes.

unable to provide the finalized diffuser design, a
commitment should be captured in the Commitments
Register that the final diffuser configuration will not
change the environmental assessment conclusions of
risk to aquatic receptors and that water quality will
remain below guidelines.

Once Denison has added a commitment that the final
diffuser design will not change the environmental
assessment conclusions of risk to aquatic receptors
and that water quality will remain below guidelines to
the Commitments Register, this can be accepted.

Note, if there are deviations from predicted effluent
and near-field surface water concentrations of
COPCs and risk to aquatic receptors due to the
finalized diffuser design, this would be addressed
through Denison identifying and implementing
mitigation measures (e.g., treatment) to ensure that
the environmental assessment conclusions of risk to
aquatic receptors will not change and that water
quality will remain below guidelines.

Proposed rationale text for posting: Denison has
captured a commitment in the Commitments Register
that the final diffuser configuration will not change the
environmental assessment conclusions of risk to
aquatic receptors and that water quality will remain
below guidelines, so this IR has been accepted.

IAny outstanding issues will be further assessed as
part of licensing technical reviews, prior to the
granting of a license.

Original Follow-Up . IR (ROUND 1, March Denison Response (ROUND 1, August . Denison Response (ROUND 3, June
IR# IR # Context and Rationale 2023) 9023) IR (ROUND 2, December 2023) Denison Response (ROUND 2, Feb. 2024) IR (ROUND 3, May 31, 2024) b6, 2024)
IR-110 - Context: It is stated that the Provide confirmation of [The diffuser will be placed at a depth IThis response has not been It is noted that basic design criteria (e.g., depth,[This IR is conditionally accepted. As Denison is Commitment 8-9 has been updated

in Version 2 of the Commitments
Register (additions shows in bold):

“The exact diffuser design
configuration will be optimized as
required during the engineering
design and permitting phase to
facilitate optimal performance of the
diffuser specific to site conditions.
The final diffuser configuration will
not change the environmental
assessment conclusions of risk to
aquatic receptors and that water
quality will remain at or below
guidelines.”




IR-113

e Department: ECCC
¢ Project Effects Link: Change to an environmental component due to hazardous contaminants
o Reference to EIS, appendices, or supporting documentation: Section 8.2.4.2.3 and Section 8.4.7.6, Aquatic Environment

Original|Follow- . . Denison Response Denison Response
IR# Up IR # Context and Rationale IR (ROUND 1, March 2023) |Denison Response (ROUND 1, August 2023) IR (ROUND 2, December 2023) (ROUND 2, Feb. 2024) IR (ROUND 3, May 31, 2024) (ROUND 3, June 28, 2024)
IR-113 - Context: No quantitative  |Provide a quantitative Section 8.1.3.4 (and Appendix 8-C) provides a quantitative assessment of the This response has not been Please refer to Attachment[The Proponent has not adequately] Denison has considered climate change within

assessment of climate
change has been
conducted. Representative
concentration pathways
(RPC) projections for
climate change have not
been integrated with near-
and far-field modelling to
assess impacts to surface
water quality or sediment
quality in the future.

Rationale: Changes in air
and water temperatures,
precipitation, snow melt,
ice formation, etc., due to
climate change can all
influence COPC
concentrations in surface
water and sediment. It is not|
possible to assess the
potential impacts from
climate change on
predicted surface water and
sediment COPC
concentrations with the
current information.

analysis of the potential
impacts of predicted COPCs
from mine effluent to surface
water and sediment quality
with climate change
scenarios for the Project
lifespan incorporated into
modelling. Include modelling
predictions regarding the
influence of changes to air
and water temperatures,
precipitation, show melt, ice
formation, etc., on COPC
concentrations in surface
water and sediment.

potential changes in surface water quantity due to climate change. The 1:100 year,
24-hour return period rainfall events for the baseline and climate change influenced
IDF curves are 79.9 mm and 88.6 mm, respectively. The PMP for the Project is
estimated to be 493 mm (refer to IR-15 and AD-15) which is well above both 24-hour
maximum precipitation and 1:100, 24 hour return precipitation events. The PMP is
\very conservative (e.g., assumes effectively a full year of precipitation in one event)
under both existing and future conditions (climate change). The potential impacts of
climate change to precipitation and therefore flows was summarized in Appendix 6-
C, Table 10 with the total annual precipitation and the maximum 1-day events being
\variable over the next four decades (Table 1). Regardless, the climate change
scenario indicates a potentialincrease in event based assimilative capacity in the
receiving environment.

ITABLE 1- Existing and Predicted Precipitation Data for Key Lake (provided in EIS,
Appendix 6-C, Table 10)

Measured RCP RCP RCP Measured RCP RCP RCP

2.6 4.5 8.5 2.6 4.5 8.5
2011-
5020 455 518 509 508 48 29 27 27
2030 528 503 537 27 24 26
2040 487 498 514 28 29 24
2050 504 524 520 26 29 33
2060 513 515 523 26 33 26
2070 527 534 568 29 31 28
2080 539 551 547 30 33 28
2090 543 545 548 31 32 35
2100 546 535 559 23 25 28
|Overall Increase: |28 26 51 -6 -2 1

ITo mitigate the potential for unplanned release of deleterious substances into the
surface water environment even during the next 40 years of climate change, the
PMP of 493 mm was used for water management engineering designs. During a
PMP, water requiring management will report to the wellfield runoff pond which will
be sized to accommodate a PMP event at the site. This pond has been sized to
38,200 m? (excluding a freeboard of 1 meter). From the wellfield runoff pond, water
will then be sent to the process water pond for treatment if required. In Section 2.8
Project Design Features, Denison notes that “Ponds will be designhed to maintain a
minimum freeboard of at least 1.0 m to allow for continued functioning during a
probable maximum precipitation (PMP) event.” As such, the project has been
designed to manage water during PMP and greater, and therefore mitigation of
potential impacts to water quality due to climate change has been initially included
as part of the EIS. As aresult, itis Denison's opinion that a quantitative assessment
of potential impacts to surface water quality is not warranted as it is likely to
indicate improved results from the conservative assessment of potential water
quality changes during operation and decommissioning phases. Continued
monitoring of background, effluent and receiver water quality will be undertaken
and provide the ability for adaptive management throughout the life of the mine in
association with potential climatic changes to the local and regional area.

accepted.

Based on the information
provided it is not possible to
assess the resiliency of the
Project to potential adverse
effects from climate change and
potential impacts to surface
water and sediment quality. The
Proponent should review the
guidance documents available on
the Strategic Assessment of
Climate Change (SACC) website

with regards to climate change
resilience and provide a
quantitative analysis of the
potential impacts of predicted
COPCs from mine effluent to
surface water and sediment
quality with climate change
scenarios for the Project lifespan
incorporated into modelling.

Include modelling predictions
regarding the influence of
changes to air and water
temperatures, precipitation, lake
levels, flow rates, etc., on COPC
concentrations in surface water
and sediment. The Proponent
should refer to the SACC website
for guidance on conducting this
quantitative analysis.

See also follow-up IR-113-R1.

IR-113_IR-113-R1 for the
response.

responded to the IR. The
Proponent suggests that the
requested quantitative analysis is
not necessary and contends that
potential climate change effects
on water quality should instead
be addressed through mitigation
measures, monitoring and
adaptive management.

The Proponent’s approach does
not sufficiently characterize the
range of potential effluent and
water quality

predictions. Climate change
analysis is lacking, and a
sensitivity analysis was not
conducted in order to further
understand uncertainty and
drivers of the model

results. Further, some aspects of
\water quality modeling are not
sufficiently conservative,
including use of the geometric
mean (instead of the 95™
percentile) as the baseline
concentration for constituents,
and pooling data from all lakes,
which would mask any
differences between the lakes.

It is therefore not known whether
\water quality exceedances may
be predicted under climate
change scenarios. Without
estimating the potential influence
of climate change on water
quality, it is unclear whether the
proposed water quality mitigation
measures are adequate.

IThe Proponent should conduct a
sensitivity analysis on water
quality predictions for low and
high precipitation scenarios,
including the potential influences
of climate change to assist in
fulfilling the IR from the previous
round.

This information is required to
assess the potential for significant
adverse effects to the
environment. If additional
baseline information is required, it
should be sourced or otherwise
collected.

the water quality / quantity analysis and based
on that considered concluded that quantitative

analysis was not warranted as it concerns

determination of the significance of residual
effects potentially associated with the Project.
Denison disagrees that a quantitative climate
change assessment is required at this time for
the purposes of the EIS as highlighted above
because:

The duration of the project (15 years) is
short within the context of climate change
thereby making it unlikely that large scale
changes in precipitation and temperature
will occur. As previously identified as part
of IR-103 responses, an assessment of the
potential high flow scenario under climate
change has been included in the design
criteria (i.e., the IDF). Therefore, water
management, and the ability to contain
water within site infrastructure as
designed, mitigates potential water
management issues associated with high
flow scenarios.

Sufficient conservatism has been included
in the water quality assessment, for
instance:

o Average effluent rate of 36.5 m3/hr
and continuous flow — this is an
unlikely scenario. Denison intends
to recycle process water to the
greatest extent possible, thereby
reducing the demand for fresh
water supply and volume of treated
effluent. In an effort to develop a
conservative assessment basis for
the EA, the water recycle flows
from the industrial wastewater
treatment plant back into the
processing plant and wellfield have
not been incorporated into the
estimates for freshwater
withdrawal and treated effluent
discharge.

o The water quality analysis was
conducted for each of the low
flow scenarios (i.e., 7Q10 low
flow, monthly low flow, and
monthly average flow) for the
receiving water environment

o Ninety-fifth percentile (95%)
concentrations of constituents at
baseline condition were used in
modelling potential effects.

Future climate predictions for the general
project area indicate an increase in
precipitation and not a reduction, thereby
increasing the potential assimilative
capacity within the receiving environment.
The design basis PMP is robust and
inclusive of projected total annual
precipitation under a high carbon scenario.
As previously identified as part of IR-103
responses, an assessment of the potential
high flow scenario under climate change
has been included in the design criteria
(i.e., IDF). Contact water containment has
been designed to ensure that water
management infrastructure can contain
high flow events (the IDF for non-contact
water is based on 1:100 return, 24 hour
using climate projections for 2020 to
2050).

Effluent discharge will be monitored as per
the MDMER Schedules 4 and 5;

Low flow scenarios have been assessed
under the near-field water quality model
(i.e. 7Q10). Additionally, and under
scenarios of low flow condition, discharge
can be limited seasonally or periodically
and specific to the assimilative capacity of
the receiver (flow proportioned of fixed
dilution discharge); and,

Adaptive management and adjustment to
discharge timing and volume as needed
over time to meet criteria based on climate
induced changes in flow.

Despite these lines of evidence providing strong

rationale for not needing the quantitative

assessment, Denison suggests that a sensitivity
analysis on water quality predictions for low and

high precipitation scenarios, including the

potential influences of climate change could be
completed as part of operational licensing and as

applicable to REGDOC-2.9.2 (Environmental



https://www.strategicassessmentclimatechange.ca/
https://www.strategicassessmentclimatechange.ca/
https://www.canada.ca/en/services/environment/conservation/assessments/strategic-assessments/climate-change.html

Original
IR#

Follow-
Up IR #

Context and Rationale

IR (ROUND 1, March 2023)

Denison Response (ROUND 1, August 2023)

IR (ROUND 2, December 2023)

Denison Response
(ROUND 2, Feb. 2024)

IR (ROUND 3, May 31, 2024)

Denison Response
(ROUND 3, June 28, 2024)

Protection: Controlling Releases to the
Environment).

IThis would be consistent with the approach of
further analyses conducted as part of licensing
and following the collection of additional water
quality data to support such modelling. We remind
the CSNC that treated mine effluent release does
not occur until operational commissioning.

IR-113

IR-113
R1

Context: The Proponent
states the following, “The
PMP is very conservative
(e.g., assumes effectively a
full year of precipitation in
one event) under both
existing and future
conditions (climate
change)”. This statement
suggests that the PMP value
utilized considers future
climate changes such as
possible changes in the
frequency or intensity of
extreme precipitation
events.

Rationale: As noted by the
Proponent, increases in
extreme rainfall are
anticipated with a warmer
climate. For precipitation
extremes across Canada,
the relative change in event
frequency is expected to be
larger for more extreme and
rarer events. Given that the
extreme precipitation is
expected to intensify in the
future (Kunkel et al. 2013),
the Proponent should
consider how these
potential changes will
influence design values
such as PMP.

Please refer to Attachment
IR-113_IR-113-R1 for this
response.

This IR has been accepted for
the purposes of the current EA
process, and the outstanding
issues below will be further
assessed as part of licensing
technical reviews, prior to the
granting of a license.

IThe Proponent has not clarified if
climate change has been
considered in the PMP value
provided or discussed how
potentialincreases in PMP have
been or need to be considered in
the Project design.

Thermodynamic effects on
atmospheric moisture will lead to
intensification of local extreme
precipitation in the future.
Probable maximum precipitation
(PMP) is defined as the greatest
accumulation of precipitation for
a given duration meteorologically
possible for an area (Kunkel et al.,
2013). PMP values may increase
with climate change.

In the response to IR-113 R1, the
Proponent states that “the design
basis PMP is robust and inclusive
of projected total annual
precipitation under a high carbon
scenario”. Itis unclear from this
statement how the analysis
provided indicates that the PMP is
inclusive of climate change.

IThe Proponent should clarify how
the analysis that they provided
shows that the design PMP
considers climate change, and
indicate if or how the potential for
increased PMP has informed site
water management for the mine
life and into post-closure and
considered in the development of
mitigation measures.

Reference:

Kunkel, K. E., Karl, T. R.,
Easterling, D. R., et al. 2013.
Probable maximum precipitation
and climate change. Geophysical
Research Letters 40(7), 1402—
1408. Available at:
10.1002/grl.50334

IThis IR has been accepted for the purposes of the
current EA process. Denison agrees that a
sensitivity analysis on water quality predictions for
low and high precipitation scenarios, including the
potential influences of climate change can be
completed as part of licensing and as applicable
to REGDOC-2.9.2 (Environmental Protection:
Controlling Releases to the Environment).




ATTACHMENT IR-113_IR-113-R1 (included in Round 2 submission)

Denison’s Response:

Prairie province hydrology is dominated by cold regions processes so that snowmelt is the primary
hydrological event of the year for both the major rivers that derive from the Rocky Mountains and
small streams and rivers that arise in Saskatchewan. Climate change impacts on water resources
are therefore focused on changes to snow accumulation, snowmelt and infiltration to frozen soils.
Climate change scenarios suggest generally warmer and wetter winters for Saskatchewan. Large
scale hydrological models that take these scenarios into account suggest changes in the annual
streamflow of the South Saskatchewan River ranging from an 8% increase to a 22% decrease, with
an 8.5% decrease being an average prediction. Small scale hydrological models for prairie streams
suggest a 24% increase in spring runoff by 2050 followed by a 37% decrease by 2080 as the winter
snow cover becomes discontinuous. Both model results suggest that there is not a dramatic drying
of the prairies to be anticipated under climate change and that in some cases streamflow will
increase for certain scenarios and under moderate degrees of climate change. While prairie runoff
should increase in the near term, as climate change progresses later in the 21st C there will be
dramatic drops in runoff and the flow of small streams to wetlands and depressions and to small
prairie rivers (Sauchyn et al 2009).

Changes in temp (warmest max temp) for the region was referenced from the Climate Atlas of
Canada (https://climateatlas.ca/data/grid/782/maxmax_2030_45/line0) for the Tomblin Lake
watershed.

The primary source of climate model data presented in their maps, charts and tables is the Pacific
Climate Impacts Consortium (PCIC) . The PCIC has provided downscaled projections of daily
temperature and precipitation data from 24 climate models using two carbon emission scenarios.

The Climate Atlas of Canada use PCIC’s statistically downscaled data (Bias Correction with
Constructed Analogues and Quantile mapping, Version 2; BCCAQv2) derived from 24 CMIP5 global
climate models for two emissions scenarios (RCP4.5 and RCP8.5). The Climate Atlas of Canada
callthe RCP4.5 and RCP8.5 the “Low Carbon” and “High Carbon” scenarios, respectively. We use
PCIC’s statistically downscaled data (Bias Correction with Constructed Analogues and Quantile
mapping, Version 2; BCCAQv2) derived from 24 CMIP5 global climate models (the complete list of
models can be found at (https://climateatlas.ca/data-sources-and-methods) (Climate Atlas of
Canada, 2023)

The climate model data presented in the Atlas has been statistically downscaled and bias
corrected using a method called Bias-Correction/Constructed Analogues with Quantile mapping
reordering, Version 2 (BCCAQv2); the work was done by the Pacific Climate Impacts Consortium
(PCIC) . [1] This method has been extensively tested by Murdock et al. (2014) and found to
outperform many other statistical downscaling methodologies.

The data indicates an ensemble increase in warmest maximum temperature under the high carbon
(RCP8.5) scenario of 2.32 degrees Celsius from the background average of 2.59 (1950 to 2022) to
4.91 (2023 to 2065). Increases in temperature can then influence the rates of evapotranspiration
thereby reducing water availability. However, in the case of Saskatchewan, the rate of


https://climateatlas.ca/data/grid/782/maxmax_2030_45/line0
https://climateatlas.ca/data-sources-and-methods

transpiration on an annual basis is hot expected to overbalance the increase in precipitation for

the region.

The data indicates an ensemble increase in warmest maximum temperature under the high carbon (RCP8.5)
scenario of 2.32 degrees Celsius from the background average of 2.59 (1950 to 2022) to 4.91 (2023 to 2065).
Increases in temperature can then influence the rates of evapotranspiration thereby reducing water
availability. However, in the case of Saskatchewan, the rate of transpiration on an annual basis is not
expected to overbalance the increase in precipitation for the region.

Table 1: Warmest Maximum Temperature Under High Carbon Scenario Historical to Projected Statistics

Historical (1950 - 2022) Projected (Ensemble Data 2023 - 2065)

10% 90% 10% 90%
Statisti
atistic Annual Confidence Confidence Annual Confidence Confidence
Average Average

Interval Interval Interval Interval
Mean 2.59 1.07 4.17 4.91 3.48 7.14
SD 1.23 0.70 0.72 0.89 0.83 1.17
Min 0.00 -0.45 2.80 3.00 2.05 5.10
Max 5.30 3.00 6.15 7.00 5.25 9.40

The data indicate an ensemble increase in total precipitation under the high carbon (RCP8.5)
scenario of 39.21 millimetres from the background average of 454.65 (1950 to 2022) to 493.86
(2023 to 2065). This increase is likely to increase mean annual flows in the Icelander River drainage
area thereby increasing the assimilative capacity of the receiving environment of Whitefish Lake.

Table 2: Total Annual Precipitation Under High Carbon Scenario Historical to Projected Statistics

Historical (1950 - 2022) Projected (Ensemble Data 2023 - 2065)
i 10% 90% 10% 90%
Statistic :vr;r::;le Confidence Confidence :vner::;:a Confidence Confidence
Interval Interval Interval Interval
Mean 454.65 366.97 558.69 493.86 392.34 603.23
SD 66.85 19.66 28.74 19.35 25.36 31.79
Min 264.60 325.20 506.00 459.00 344.35 555.20
Max 609.20 405.70 626.45 533.00 444.30 672.65

Several uncertainties apply:

1) The background water quality conditions of the Icelander River system in future decades may
change appreciably as a result of increases in surface run-off, landscape changes and precipitation
event intensity and duration. Such changes are not predictable at this time;

2) The long-term accuracy of predictive models for precipitation, temperature and evapotranspiration
for the region is not such that an estimate of changes to the receiving environment water quality is
reasonable at this time. Any estimates would have a large attributed uncertainty. Furthermore, as
mine discharge is not expected to increase in volume or constituent concentrations over the mine
life, any increase in flows within the Icelander River system would provide for an increase in
assimilative capacity.

As aresult, quantitative assessment of the potential change in surface water quality at Whitefish Lake under

Climate Change is not needed at this time as:




e the design basis PMP is robust and inclusive of projected total annual precipitation under a high
carbon scenario

o the level of variability that is likely in future background water quality is high due to changes in
precipitation levels and intensity and therefore run-off contributions to the aquatic environment;
and,

e predictive models for the 