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Presentation Overview

Introduction

Regulatory requirements:

— Environmental assessments

— Control and monitoring of liquid and gas effluent quality
— Environmental monitoring

Environmental protection program in effect:
— Parameters measured and controlled in effluents
— Environmental components subject to monitoring
— Parameters measured in various compartments

Impacts on the environment

Conclusions
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Federal and Provincial ' Regulatory
Requirements

* Federal:
— Nuclear Safety and Control Act and its regulations

— Other federal acts and regulations related to
environmental protection

* Provincial:
— harmonization with provincial requirements
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CNSC Regulatory Reguirements

Project Environmental data

Modelled environmental risk assessment

Mitigating impacts: effluent treatment alternatives, etc.

v
Residual risks determining environmental management system
programs for the 1st licence

: ¥
Environmental management system

r—--—> Release*monltormg I
L= —>| Environmental monitoring

I

| Quantitative environmental risk analysis

|

I Y

- Additional means for mitigating impacts?

Periodic licence
re-evaluations

Special studies for adapted environmental management
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CNSC Regulatory Requirements (cont'd)

Authorization process

\

EA process

~ >

Feedback
loop to refine
the ERA

/ CSA standards

Environmental and
effluent monitoring

Monitoring program

Canadian Nuclear Safety Commission



Parameters Measured and Controlled

Air

Water (Effluents
and downstream
aquatic
ecosystems)

Sediment

Fish

Soil
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Radioactive

Hazardous

Radioactive

Hazardous

Radioactive

Hazardous

Radioactive

Hazardous

Radioactive

Hazardous

U-234, Th-230, Ra-226, Pb-210, Po-210,
U-238, Rn and progeny I

As, Cd, Pb, Ni, U, Se, Cu, Mo Zn

Ra-226, Pb-210, Th-230, Po-210

pH, NH, TSS, P, Al, As, Ba, B, Cd, Co,
Cr, Cu, Fe, Mn, Mo, Ni, Pb, Se, V, Zn, U

Ra-226, Pb-210, Th-230, Po-210

Al, As, Ba, B, Cd, Co, Cr, Cu, Fe, Mn,
Mo, Ni, Pb, Se, V, Zn, U

Ra-226, Pb-210, Th-230, Po-210

Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni,
Pb, Se, V, Zn, U

Ra-226, Pb-210, Th-230, Po-210

pH, Al, As, Cd, Co, Cu, Fe, Mo, Ni, Pb,
Se, V, Zn, U



Air and Solil Quality

- Air quality will be discussed in sessions on the T
effects of uranium mines on public health.

* Researchers at Laurentian University have
demonstrated that doses to meadow voles,
partridges and snowshoe hares are very low.

 Those same researchers have calculated minimal
doses following the consumption of game,
because radionuclides are found mainly in the
bones rather than the muscles.
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Water Quality Downstream from Uranium

Mine Operations: Polonium-210

Polonium concentration in surface water exposed to processed effluents
fram uranlum milnes and mllls In operatlon {2000-2012)
010 1 Recammsandation for patabkle watar quality o é
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Distance from source (Km)
Meote: Mo recommendation for the protection of aquatic life.

Radioactive substances are similar to natural concentrations
2 km downstream from the release point
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Water Quality Downstream from Uranium
Mine Operations: Zinc

* Most hazardous
SU b Sta NcCes me et Zinqé: Concentrations in Surface \:f;:;r: :::T\;?I?St;;;:t;a :;fluent from Operating Uranium
th e n u m e ri Ca I 5 : Drinking Water Quality Guideline

targets for the b

protection of

aquatic life at 2 km g, .
or more :

downstream from
the release point

- As, Al, NH3, B, Cd,
Pb, NI, V, Zn SR e e

Local Background
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Water Quality Downstream from Uranium
Mine Operations: Molybdenum

! Molybdenum cencentration in surface water exposed to processed effluents
) i mines and mills in operation {2000-2012)

* U, Mo and Se sometimes
exceed the numerical
targets for the protection sl I
of aquatic ecosystems LI
2 km downstream from S -
release points ey

 The CNSC required
Improved treatment to o |
remove U, Mo and Se

1

oo
Distance from source {km})
8
Di la source (km)
B m n pou potab
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Water Quality Downstream from Uranium
Mine Operations: Molybdenum (cont’d)

* There is no evidence

Rabbit Lake mine and mill - Horseshoe Creek system

that Mo affects the
ungulate population
Mo concentration has I

urface water (mgiL)

decreased since the
implementation of
CNSC requirements

Molybdenum in s

tttttt 3 1 Horseshoe Pond - Statmn 3 2 Horseshue Creek Stat\on 3 2.2: Hidden Bay Station 3.4: Hidden Bay (8.53 km)

d f m Wier 3 am from r Horseshoe Cresk
1) (2.05 krn) Hdd By)(EESI«) OI (745k)
Distance fro along the drainage basin (km)
— 200020 09 2010-2012 —— Recommendation for the protection of aguatic life
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Water Quality Downstream from Uranium
Mine Operations: Uranium

* Uranium is near Wapum coeartron v et watr sxoms o rocmed e
natural concentrations,
with recommendations =
for potable water
quality and aquatic life
protection downstream ¢
from the release point
of most mines

| Recommendation for potable water quality
4 ! Recommendatior} forth_e protection ofaqugtic Ii_fe

Base concen tration
-

(((((((
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Water quality downstream from uranium
mine operations: uranium (cont'd)

 The CNSC required
improved effluent
treatment

« The CNSC established
a performance

objective of
0.1 mg/L

 Uranium concentrations
decreased.
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Station 3.1: Horseshoe Pond - Station 3.2 Horses hoe Creek  Station 3.2.2: Hidden Bay Station 3.4: Hidden Bay (8.59 km)
downstream from Wier 3 (effluent stream upstream fram  near Horseshoe Creek
(effluent outlet) (2.05 km) Hidden Bay) (5.65 km) Cutlet 7.45 km)
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Sediment quality: composition of
benthic communities

e Accumulation of metals and 5
radionuclides in sediments ¢
downstream from release |- —— e — - —
points. o ?D m] $
 The accumulation level varies % m%géﬂéjzﬁ %jé 'ﬁ‘ﬁ

with the quality of effluents _
and the length of operation. "

 This accumulation can lead
to a decreased number 10
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Effects on fish communities: effect
on weight

* Fish have a higher weight at [ e eia—

Fhasze 2, Znd BWA ———

a given age than unexposed ————
fish.

common metals

T oaverage

-------- = precious metals

« Gonad weight is also higher | oo
than that Of unexposed flSh 200 150 -1.00 -0.50 u.llm 0.50 1.00

Effect size (converted Hedoes o)

Figure 5. Fizh weight according to age by mineral type in phaze 1 (P1) studies
conducted in the first national assessment period and in the phase 2 (P2) studies
conducted in the second national azsessment period. The error bars represent
confidence irtervals at 95% . Mumber of comparizons: uranium (P1=10, P2=11], comman
metals (F1=18, P2=15), precious metals (P1=33, P2=31), iron ore (P1=6, P2=3).

[M& - national assessment)
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Effects on fish communities: effect
on age

* The fish are older than
unexposed fish.

* Selenium causes
congenital deformations
and may reduce
recruitment.

« Deformations caused by
Se confirmed.
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Figure 10. Fizh age by mineral type in phase 1 (1) studies conducted in the first national
azzeszment period and in phase 2 (P2) studies conducted in the second national
azzessment period. The error bars represent confidence intervals at 95%. Number of
comparizons: uranium (P1=13, P2=11], common metals (P1=23, P2=26), precious metals
(P1=44, P2=47), iron ore (P1=6, P2=5). (MNA - national azsessment)
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Water quality downstream from uranium
mining operations

 The CNSC required
i m p roved effl u e nt 0.016 - Key Lake Mill - David's Creek System

treatment.

« Se concentrations in
effluents and in the ey B
receiving body of water :

r r £ g : s00gle earth
were reduced. -
1!
I
T - T T
ion 3.9.1: Pyrite  Station 3.3: Delta Station 3.9.2; Delta Stat
eek (6.26 km) Lake (12.32 km) Lake Outflow (15.72 R
km) Da

iface water (mg/L)

Sel

* Treatment requirements
will be in place for new
fa Ci | iti eS . Distance from source along the drainage basin (km]

. 2000-2009 2010-2012 = Recommendation for the protection of agquatic life

HEd
T 1
David Stati ion 3.2: Wheeler
8 km) Cr iver (downstream from
vid Creek) (21.49
km)
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Conclusions

* |In Canada, uranium mines are strictly
regulated.

* The assessment, control and monitoring
process helps better understand and minimize
risks to the environment.

* Impacts on the receiving body of water are
localized and at a level that does not
compromise the integrity of biological
communities and ecosystems.
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For more information...

<9
« Regulatory framework for the protection of the environment C

Hyperlink

* |mpacts of mines in operation on the environment

Hyperlink

« Background on the impacts of mines in the Elliot Lake area

Hyperlink
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