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Dear Mr. Garoutte:

The Land Quality Division (LQD) has completed the review of the referenced proposal received
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District 1 Assistant Supervisor
Land Quality Division
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TFN 6 4/064, Research Proposal, Mine Unit 7, TI Review

Permit 633, Cameco Resources (CR)

INTRODUCTION

The Land Quality Division (LQD) received the referenced proposal on March 13, 2014. The staff
hydrologist and permit coordinator have completed a review with comments that need to be
satisfied prior to initiating the test.

SUMMARY

The proposal is to investigate whether natural attenuation of unrestored groundwater will occur
in an unmined ore body and if so, to determine the attenuation rate. Cameco intends to inject
between 2,000 and 3,000 gallons of unrestored groundwater from a well in Mine Unit 4 into an
unmined pattern in Mine Unit 7. Up to three tracers will be added to the unrestored groundwater.
The three tracers are named as sodium bromide (up to 0.5 kg), sodium 2, 6-difluorobenzoate (not
more than 0.3 kg), and sodium iodide (0.5 kg maximum). Approximately 5,000 gallons of native
groundwater (chase water) from Mine Unit 7 would also be added to the well to force the
unrestored groundwater into the formation. The solution will be allowed to remain in the
formation for approximately four weeks. After the four week period, approximately 25,000
gallons of water will be pumped from the same well and analyzed for uranium and the tracers.

The test goals as proposed include the followed:
" To determine if the pre-mining environment in the formation will precipitate uranium

from unrestored groundwater
" To get a rough estimate (order of magnitude) of how long it would take to precipitate

uranium in an unmined area
" To assess mass transfer, between groundwater and the formation
" To assess the oxidation potential within the aquifer by comparing the return concentration

of the sodium iodide tracer and the sodium bromide tracers.

COMMENTS

1. Prior to injecting the unrestored groundwater into the Mine Unit 7 production well, CR
needs to ensure that the injection well has passed its mechanical integrity test and provide
the test results to LQD (under this TFN). (SI)

2. The proposal states the injectate would be chased with approximately 5000 gallons of
groundwater recovered from a nearby well in MU-7. Please state in the proposal the
method and rate of injection for injecting the chaser into the formation. (PCR)

3. Similarly, the pumping rate for the 25,000 gallons recovered at the end of the test is not
discussed. Because the pumping rate can affect the test results please indicate the
pumping rate for recovery of the 25,000 gallons of water from the production well. (SI &
PCR)
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4. Please provide a map which includes all wells involved in the test including any retests
that are planned (with identification), monitor wells, header houses, mine unit
identification, pipelines, satellite location, permit boundary, legal coordinates, north
arrow, and any other information relevant to the proposal. (PCR)

5. The proposal mentions that the test will be repeated for a longer residence time using a
different pattern P-well. Please provide a timeline for each test that will be conducted
including the approximate recovery date of initial water to be used as injectate, date of re-
injection and chaser addition, approximate date of recovery to be pumped to the Satellite,
sampling dates. (PCR)

6. In addition to analyzing for tracers and uranium in the produced water, please discuss in
the proposal whether other parameters will be analyzed. Analyzing for additional
parameters would provide a more complete assessment of the redox conditions in the
unmined ore body and better assess the potential for attenuation of the other parameters
of concern. The LQD recommends that more parameters than just uranium and tracers be
analyzed. (SI)

7. Alteration of the unrestored groundwater quality prior to injection, due to contact with air
and possible contaminants on the interior of the tank truck may affect the test results.
Please discuss the methods used to limit exposure to air and potential contaminants in the
proposal. Please discuss how an assessment of potential alteration by exposure to air and
the interior of the tank truck will be made and what impacts it may have on the test.
(SI&PCR)

8. The proposal doesn't state if the unrestored groundwater will be analyzed prior to
injection. Please provide a commitment to conduct sampling and analysis of the
groundwater in MP-423 prior to the test. The sample should be taken prior to the addition
of the tracers. The sample should be analyzed for each "re-test" conducted. The sample
date and results will need to be provided in the study results. (SI & PCR)

9. Similarly, the proposal doesn't state if the unmined groundwater will be analyzed prior to
the injection of the "spiked" groundwater. Please provide a commitment to conduct
sampling and analysis of the groundwater at the test well prior to the test (well number
should be identified in the proposal). The sample should be analyzed for each "re-test"
conducted. The sample date and results will need to be provided in the study results. (SI
& PCR)

10. The quality of the "chase water" should be analyzed. Dilution of the unrestored
groundwater by the "chase water" could affect the sampling results. Please provide a
commitment in the proposal to conduct sampling and analysis on the "chase water" prior
to injection into the test well. This should be conducted for each "re-test" conducted. (SI
& PCR)

11. Please explain in the proposal, the terms "flowing and non-flowing porosity". (SI)
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12. The test proposal is for what is referred to as a "push-pull" test. If references to similar
tests are available they should be included in a bibliography. Please include a
bibliography if available. (SI)

13. The proposal does not discuss how the results of the study will be applied to restoration
or CR'S alternate concentration limit proposal for Mine Unit B. Please discuss whether
the test has relevance to these topics. (SI)

14. Regardless of the previous approval of the tracers for a different research project, the
proposed tracer data should be provided in the submittal. Each proposal is reviewed
independent of previous proposals. Please provide the data in the submittal. (PCR)

15. Please describe in the proposal, the past and present mining/restoration status of the
wellfields used in the test, as well as the patterns proposed for the test. (PCR)

16. A discussion of the existing geochemical groundwater conditions and expected reaction
with the proposed tracers should be discussed in the proposal. Discuss expected reactions
with the target aquifer groundwater chemical conditions, and the target formation
mineralogy (Chapter 1 I, Section (4)(a)(xviii). (PCR)

17. Please provide a brief explanation in the proposal, of the reason for conducting the
research project on the permitted mine site and whether it could be conducted elsewhere
under a Research and Development License. (PCR)

18. Please describe any monitoring that will be conducted of the chemical tracers to the
proposed pattern(s). List the wells used to monitor the project and show on the map.
Describe a monitoring plan and scheduled. (PCR)

19. Please discuss potential impacts of the proposed project in the proposal. The discussion
should address the issue noted in Comment No. 6 above and briefly discuss an analysis of
the tracer's reactivity with groundwater and any affects to restoring the groundwater to
baseline conditions (Chapter 11, Section 4(a)(xxi)). (PCR)

20. Please discuss in the proposal, the composition of the recovered chemical wastes and
procedures for their disposal (Chapter 11, Section 4(a)(vi)). If the permitted disposal
wells are planned to dispose the waste, LQD will request a review from the permitting
Division for the waste disposal wells. (PCR)

21. Please discuss in the proposal, how the chemical tracers will be recovered after they are
circulated through the wellfield pattern. (PCR)
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22. Please identify itemized costs for the proposed project and show the costs on the surety
estimate. LQD understands CR has identified outside resources that are intended to fund
the research projects. However, CR has not identified the equipment costs, chemicals
cost, water usage cost, waste disposal costs, etc. As the project is dependent on the
mining/restoration operations, CR should incorporate the costs according to how the
existing operation is used to conduct the test. In the event that any impacts are incurred,
restoration/reclamation costs should be considered to cover these risks. (PCR)


