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V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


From: Gerard Zaluski

To: Phyllis Beaulieu

Subject: Water License Application

Date: Thursday, January 12, 2012 12:52:34 PM
Attachments: tur_abr_WaterLicence_application_2012.docx

tur_abr ExplorationRemoteCampQuestionnaire 2012.docx
cameco_permit_required_plans.zip

Attached is our application for a water license. | was not sure if it should be an amendment, a
renewal, or a new application — it is a change to an existing water license with one more year
remaining, however, the camp will be completely new and in a new location and there is bulk fuel
storage. Seeing as how the application process and screening are essentially the same for all, the
paperwork should all be the same regardless. | have included the application, remote camp
guestionnaire, and applicable plans. The figures to accompany these documents will be sent as a
separate e-mail attachment due to the file size limitations. Hardcopies of all these documents as
well as the cheque for the license and application will be mailed within the next couple days.

The translated nontechnical proposal and figures will be sent as soon as we get the translations
back.

If you require anything additional, please don’t hesitate to contact me.
Regards,
Gerard

Gerard Zaluski, P.Geo.
District Geologist - Nunavut & Northwest Territories

Exploration Office

1503 Fletcher Road

c/o Cameco Corporation
2121 11th Street West
SASKATOON, SK

Canada S7M 1J3
gerard_zaluski@cameco.com
ph 306-956-6359

cell 306-371-7078

(fax) 306-956-6390

This email and any files transmitted with it are personal and confidential, and are
solely for the use of the individual or entity addressed. Therefore, if you are not the
intended recipient, please delete this email and any files transmitted with it (without
making any copies) and advise the author immediately.



mailto:Gerard_Zaluski@cameco.com

mailto:licensing@nunavutwaterboard.org

mailto:gerard_zaluski@cameco.com



Effective June 16, 2006
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WATER LICENCE


Application for: (check one)√





  New	  Renewal	  Amendment	  Assignment	  Cancellation


			LICENCE NO:


(for NWB use only)





			1.	NAME AND MAILING ADDRESS OF APPLICANT/LICENSEE


Gerard Zaluski, District Geologist


Cameco Corporation, Exploration Department


2121 – 11th St West


Saskatoon, SK.


S7M 1J3

















Phone: (306) 956-6359________________


Fax:     (306) 956-6390________________


e-mail: gerard_zaluski@cameco.com______





			2.	ADDRESS OF CORPORATE OFFICE IN CANADA (if applicable)


Cameco Corporation, Exploration Department


2121 – 11th St West


Saskatoon, Sk.


S7M 1J3

















Phone:  (306) 956-6200__________________


Fax:      (306) 956-6201__________________


e-mail:  _______________________________





			3.	LOCATION OF UNDERTAKING (describe and attach a topographical map, indicating the main components of the Undertaking)


           The undertaking is uranium mineral exploration, which includes water use at camp (proposed new camp on Aberdeen Lake and until then, at the current camp on  Qamanaarjuk Lake) and water use from nearby lakes to operate 2-4 diamond drills.  The main part of this amendment is to operate an additional 3 drills, for a maximum total of 5, requiring 55 m3 each of daily allowable water use.





Figure 1 – Location Map of Projects in Nunavut


Figure 2 – Detailed Location Map of the Aberdeen and Turqavik Projects


Figure 3 – Map of current Qamanaarjuk camp


Figure 4 – Map outlining proposed drilling areas and water sources





Camp Location


Proposed New Camp – Aberdeen Camp


Latitude: ( 64° 23’ 30”N)	Longitude:  (98° 27’ 54”W)


Current Exploration Camp – Qamanaarjuk Camp


Latitude (64o 37’ 42”N)      Longitude (97o 59’ 39”W)





NTS Map Sheet No.  66B/8, 66A/12	Scale:  1:50,000








			4.	DESCRIPTION OF UNDERTAKING (attach plans and drawings)


See Non-Technical Project Proposal and Summary document (attached).














			5.	TYPE OF PRIMARY UNDERTAKING (A supplementary questionnaire must be submitted with the application for undertakings listed in “bold”)





 Industrial	 Agricultural √





 Mining and Milling(includes exploration/drilling)	 Conservation


 Municipal (includes camps/lodges)	 Recreational     


 Power	 Miscellaneous (describe below):


	   	_______________________________________________








See Schedule II of Northwest Territories Waters Regulations for Description of Undertakings











			6.	WATER USE


√





 To obtain water	 Flood control


 To cross a watercourse		 To divert a watercourse


 To modify the bed or bank of a watercourse	 To alter the flow of, or store, water	


	


 Other (describe): _________________








			7.	QUANTITY OF WATER INVOLVED (cubic metres per day including both quantity to be used and quality to be returned to source)





Water use	 100m3/day or less√





	 Greater than 100m3/day; if greater, indicate quantities to be used for each purpose (camp, drilling, etc.)


Camp: 5 m3/day, Drilling: 5 drills 55 m3/day each. Total 280 m3/day


Water returned to source 


	0 m3/day











			8.	WASTE (for each type of waste describe: composition, quantity (cubic metres per day), methods of treatment and disposal, etc.) 


0.001 m3/day, from genset and other small engines


0.015 m3/day, human solids incinerated, liquids disposed through sumps


√www.mexicotrailriders.com/SubPages/SnowSports/Technology.htm


√





 Sewage	 Waste oil		Maximum 3 m3/day, from washing and disposed through sumps or water treatment


Max 0.08 m3/day, incineration of combustibles and removal of ash to municipal disposal grounds


√


√





 Solid Waste	 Greywater


 Hazardous	 Sludges√





 Bulky Items/Scrap Metal	 Other describe): Drill cuttings (0.5 m3/day – disposed in sumps,  radioactive are collected and removed to licensed disposal facility








			9.	OTHER PERSONS OR PROPERTIES AFFECTED BY THIS UNDERTAKING (give name, mailing address and location; attach if necessary)











Land Use Permit√








DIAND	 Yes	 No     If no, date expected _______________________


	√








Regional Inuit Association	 Yes	 No     If no, date expected _______________________





Commissioner	 Yes	 No     If no, date expected _______________________








			10.	PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND PROPOSED MITIGATION MEASURES (direct, indirect, cumulative impacts, etc.)





The main impact of this amendment is an extra 110-165 m3 of water use per day (if the maximum number of drills are drilling steady).  The increased drilling will increase ground and helicopter noise, as well as more drill setups on the tundra.  The cumulative impact of this amendment is more noise to wildlife and, therefore, more potential disturbance.  The mitigation measures will be as outlined in our Wildlife Plan (attached), we shut down the drill if caribou come within 2 km of the drill site.  We have wildlife monitors that indicate to the drill crew if those circumstances arise. Drill crews are also required to shut down if no monitor is present (night shift) and these circumstances arise.  This instance occurred twice in 2009 and again in 2010 and 2011 where 100’s to 1000’s of caribou surrounded the drill site and drilling was ceased until the caribou moved away.  Those measures would apply to all drills.  The additional drills will be mainly used for delineation drilling at the Tatiggaq and Qavvik zones, confined to small areas  (approx. 1000 x 500 m areas) so all disturbances will be more easily monitored.





The second impact will be the creation of a new, larger exploration camp (38-60 people) which will increase noise and activity in that area.  This will be mitigated by using a historic exploration camp site, minimizing waste (using incinerating toilets), and fabric structures that can be easily removed.  This impact will be mitigated by the closure of the existing exploration camp.  The purpose of relocating the camp is to make it closer to the drilling sites, which will significantly reduce helicopter use and its impact on wildlife.





A NIRB Screening 1 and 2 was completed on the original project proposal in 2008.  A new NIRB 1&2 Screening will be completed on the new, 2012 INAC and KIA LUP applications.


√








NIRB Screening 	 Yes    No      If no, date expected ____________








			11.	 INUIT WATER RIGHTS





Will the project or activity substantially affect the quality, quantity, or flow of water flowing through Inuit Owned Lands and the rights of Inuit under Article 20 of the Nunavut Land Claims Agreement?


	No





If yes, has the applicant entered into an agreement with the Designated Inuit organization to pay compensation for any loss or damage that may be caused by the alteration.  If no compensation agreement has been made, how will compensation be determined?








			12.	CONTRACTORS AND SUB-CONTRACTORS (name, address and functions)


		Forest Helicopters Inc., Kenora, ON (helicopter)


		Boart Longyear, Saskatoon, SK (diamond drilling)


                  SK Construction, Baker Lake, NU (expediting services)


                  Discovery Mining Services (camp construction and labour)


                  Gebauer and Associates, Vancouver, BC (wildlife monitoring)


                  MWH Geo-Surveys, Vernon, BC (gravity surveys)


                  Golder and Associates, Saskatoon, SK (Archaeology Survey)





			13.	STUDIES UNDERTAKEN TO DATE (list and attach copies of studies, reports, research, etc.)


Yearly Wildlife Monitoring 2008, 2009, 2010, other wildlife studies (environmental land cover classification, height of land, crossing research).  Archeology survey - all attached

















			14.	THE FOLLOWING DOCUMENTS MUST BE INCLUDED WITH THE APPLICATION FOR THE REGULATORY PROCESS TO BEGIN


√





Supplementary Questionnaire (where applicable: see section 5)	 Yes	 No  If no, date expected ____________


√





Inuktitut and/or Innuinaqtun/English Summary of Project	 Yes	 No  If no, date expected ____________


√





Application fee of $30.00 (Payee Receiver General for Canada)	 Yes	 No  If no, date expected ____________





Water Use fee of $30.00 (unless otherwise indicated in Section 9 of the NWT Waters Regulations; Payee Receiver General for Canada)√





	  Yes	  No  If no, date expected  ___________








			15.	PROPOSED TIME SCHEDULE (unless otherwise indicated, the NWB will consider the application for a five (5) year term)√





	 one year or less      (or)	 Multi Year





 	Start Date: May 2012	Completion Date: June 2017 (option for renewal)

















			Gerard Zaluski


			


			District Geologist, NU & NWT


			


			


			


			





			Name (Print)


			


			Title (Print)


			


			Signature


			


			Date














			For Nunavut Water Board office use only





APPLICATION FEE	Amount: $__________	Pay ID No.:  ___________________________





WATER USE DEPOSIT	Amount: $__________	Pay ID No.:  ___________________________
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EXPLORATION/ REMOTE CAMP


SUPPLEMENTARY QUESTIONNAIRE


___________________________________________________________________________________


Cameco Corporation





Applicant: ________________________________Licence No: ______________________________


 (For NWB Use Only)


ADMINISTRATIVE INFORMATION





1. Environment Manager: Rebecca Hunter  Tel: (306) 956-6279    Fax: (306) 956-6390
E-mail: rebecca_hunter@cameco.com


2. Project Manager:  Gerard Zaluski Tel:  (306) 956-6359    Fax: (306) 956-6390   
E-mail: gerard_zaluski@cameco.com  


3. Does the applicant hold the necessary property rights?   

The proposed new camp location (Aberdeen camp) is located on mineral claim K03758.  The currently used exploration camp (Qamanaarjuk camp) is located on claim K03758, which is actively held by Forum Uranium Corp.  All of the mineral claims in the exploration area is held by Cameco.  Portions of exploration area in NTS 66B/1, 66B/2, 66B/7, 66B8, 66B/9, 66B/10 are Inuit-owned (surface) lands.  





4. Is the applicant an ‘operator’ for another company (i.e., the holder of the property rights)? If so, please provide letter of authorization.   No





5. Duration of the Project





		One year or less	Start and completion dates: ________________________√





		Multi Year:





If Multi-Year indicate proposed schedule of on site activities


Start:    May 2012        	Completion:    May 2017        .                             





CAMP CLASSIFICATION





6. Type of Camp





	Mobile (self-propelled)


	Temporary√





	Seasonally Occupied:  March - October 


	Permanent


	Other:________________________________






7. What is the design, maximum and expected average population of the camp?



The new proposed Aberdeen camp will be designed for up to 60 people but the average occupancy will be 38-45.


The previous, existing camp (Qamanaarjuk camp)  is designed for up to 35 people with occupational levels averaging 20 - 25 persons.  Once the new camp is operational this camp will not be used but will be left in place until it is certain it will not be needed in the future, at which time it will be fully removed and reclaimed as proposed in the AR plan.





8. Provide history of the site if it has been used in the past.



We believe that the proposed Aberdeen camp site is the former Anaconda/Marline Oil camp site from the early 1980s.


The Qamanaarjuk camp site has been used by Cameco since 2006.  To our knowledge, prior to that it was not previously used.  





CAMP LOCATION





9. Please describe proposed camp location in relation to biogeographical and geomorphological features, and water bodies.



The proposed site for the new Aberdeen camp is located near the southeast corner of Aberdeen Lake as shown on the accompanying Figure 2 map.  It is located on a relatively flat, gravelly site on a small peninsula.


The Qamanaarjuk camp site is located on the southwest shore of Qamanaarjuk Lake on a raised beach.  





How was the location of the camp selected? Was the site previously used? Was assistance from the Regional Inuit Association Land Manager sought? Include maps and/or aerial photographs.





Aberdeen Camp (newly proposed site)


The camp site was selected based on the following criteria:


-durable ground of fine gravel with minimal vegetation, level with expansion room to accommodate future possible growth if warranted.


-close to a flat expanse for a natural, tundra airstrip to accommodate fixed wing air support (300+ meters long)


-close and easy shoreline access to a large lake to allow the use of an ice strip in the winter for camp resupply if necessary


-nearby source of clean, deep surface water for winter water supply for camp


-centralized location for main areas of exploration drilling (southern part of projects)





The site was selected by project staff  based on satellite imagery and ground examination.  It is also believed to be the former campsite for the early 1980s exploration camp of Marline Oil/Anaconda.  The proposed location was submitted to Simeon Mikkungwak, KIA Land Inspector in Baker Lake for approval.  The site was examined by him and CLARC representatives from Baker Lake on a project tour in September, 2011.



Qamanaarjuk Camp (existing, permitted camp)


The campsite was selected with the following criteria in the forefront.


- an area of durable ground (sand &/or gravel with a minimum of vegetation) relatively level and large enough to hold a camp to accommodate 20 to 30 persons, approximately one hectare. 


- an area in close proximity and easy access to accommodate a “natural” airstrip (minimal surface disturbance – removal of large rocks) 10 x 300 m 


- a nearby source of clear surface water, within 400 m (ideally closer)


- a site at a centralized location to our exploration claims.





This site was selected based on reconnaissance by Ookpik Aviation, Baker Lake, NU, and air photo interpretation.  No other assistance was used.





10. Is the camp or any aspect of the project located on:





	Crown Lands	Permit Number (s)/Expiry Date: N2008C0007; exp. April 24, 2012 (new permit application submitted)√








	Commissioners Lands	Permit Number (s)/Expiry Date: __________________


	Inuit Owned Lands	Permit Number (s)/Expiry Date: KVL307C02; exp. June 15, 2012 (new permit application submitted)√











11. Closest Communities (direction and distance in km):





Baker Lake is 100km ESE.





12. Has the proponent notified and consulted the nearby communities and potentially interested parties about the proposed work?





Cameco has  conducted several community visits since 2006.  





2006


A meeting was held in Baker Lake in April 2006.  Elders were brought to the campsite in August 2006, and a select group was flown by helicopter to Beverly Lake to visit their homelands.





2007


In January 2007, Cameco representatives visited the hamlet office and Arctic College in Baker Lake where an overview of plans for 2007 was briefly discussed.  





2008


In January, 2008 consultations were held in Baker Lake, Rankin Inlet, and Arviat, NU.  In Baker Lake the project was reviewed with HTO and a lunch meeting with various interested groups (KIA, community elders, CLARC, HTO, and concerned citizens).  The proposed project work was reviewed and concerns of citizens were addressed.  A meeting with the hamlet council was cancelled due to a blizzard.  In Rankin Inlet Cameco met with the hamlet council, INAC, ED&T, and KIA.  In Arviat meetings were held with the resident geologist, hamlet council, GN-DoE, a HTO representative, and NPC.  A small trip ~70 km north of our camp for 5 Baker Lake community members and elders was organized to see their homelands.  





2009


In May 2009 consultation meetings were held in Arviat, Rankin Inlet, Chesterfield Inlet and Baker Lake to discuss our project progress and plans for the year.  In Rankin Inlet we had a small informal open community meeting at the fire hall and met with the KIA.  In Chesterfield Inlet, we met with representatives from the KIA and Hamlet Council, as well as some community members.  In Baker Lake we met with Glenn McLean and had an open community presentation at the Nunamuit Lodge.  In Arviat, we met with Michael Beauregard and John Main from the local geology office, and Mitch Campbell of the GN-DOE.  In the evening we had a large very well attended community presentation.





2010


In March 2010 a community meeting was held in Rankin Inlet to describe the project plans, answer questions, and hear concerns.  A meeting was also held with the KIA Lands department to discuss the projects.  A community meeting was held in Chesterfield Inlet to review the program, followed by a meeting in Baker Lake and question/answer session with community members.  In October, 2010 a meeting was held with NTI Lands staff in Cambridge Bay to discuss our projects and Cameco’s local employment and business development policies, answer questions, and seek advice on with whom we should consult on our activities.





2011


Cameco attended the uranium public meetings in Iqaluit, Baker Lake, and Cambridge Bay and staffed a booth at the open house evenings that were a part of these meetings.  A community meeting was held in Baker Lake at the Hamlet office in June, 2011 to discuss our project plans, answer questions, and hear concerns on our activities.  A camp and project visit was arranged for Baker Lake CLARC members as well as the KIA Land Use Inspector in September, 2011.





In addition to community visits, we ensure that we attend and support courtesy events at the yearly Nunavut Mining Symposium in Iqaluit, NU.





13. Will the project have impacts on traditional water use areas used by the nearby communities?  





Qamanaarjuk Lake is a part of the Thelon River system so some Baker Lake community members that boat out to the area may see our camp if they head south of the Thelon River and will likely hear our helicopters if they are moving in the area.  Our exploration is mostly focused to the south of the Thelon River so travelers should only see and hear the helicopter on a minimal basis.  





The proposed Aberdeen camp is at the southeastern corner of Aberdeen Lake, approximately 24 km south of the main Thelon travel route used by Baker Lake community members and tourists so will likely not be seen or otherwise impacted by the new camp activities.  However they will still see and hear the helicopters at a distant and limited basis.





14. Will the project have impacts on local fish and wildlife habitats?   
There will be noise-related impacts to wildlife in the area.    The noise from the drill and helicopter may cause a temporary disturbance to wildlife moving through an area, which would end once the drill or helicopter moved away to a new location.  As for fish, sumps will be used and drill fluids recirculated when possible in order to minimize water usage and collect suspended sediments.  Water intake will be screened to avoid intake of fish and aquatic life. 





PURPOSE OF THE CAMP


√








15. 	Mining (includes exploration drilling)


		Tourism (hunting, fishing, wildlife observation, adventure/expedition, etc.)


	(Omit questions # 16 to 21)


		Other _________________________________





16. Activities (check all applicable)





	Preliminary site visit√





	Prospecting√





	Geological mapping√








	Geophysical survey√








	Diamond drilling


	Reverse circulation drilling


	Evaluation Drilling/Bulk Sampling (also complete separate questionnaire)√


    





	Other: ___Wildlife Monitoring (Gebauer and Associates, and Archaeological      Survey (Golder and Associates)





17. Type of deposit (exploration focus):





	Lead Zinc


	Diamond


	Gold√





	Uranium


	Other:  ________________________





DRILLING INFORMATION








18. Drilling Activities


√





	Land Based drilling


	Drilling on ice





19. Describe what will be done with drill cuttings?





Non-radioactive drill cuttings will be confined to sumps or natural depressions near the drill site upon completion of the drill hole.  If significant radioactivity is encountered, cuttings will be collected with a sediment separator system, put into large fabric bags or steel drums and stored at a radioactive core storage site until removed and disposed of at an approved site.





20. Describe what will be done with drill water?


	


Drill water will be reused for drilling when possible or after the cuttings are removed the water will be allowed to drain into a sump or natural depression.





21. List the brand names and constituents of the drill additives to be used? Includes MSDS sheets and provide confirmation that the additives are non-toxic and biodegradable.



Please see attached Hazardous Materials Spill Contingency Plan.





22. Will any core testing be done on site? Describe.





Non-destructive physical property tests (color, reflectance spectral analysis, magnetic susceptibility, and scintillometer readings) will be done on site.






SPILL CONTINGENCY PLANNING





23. The proponent is required to have a site specific Spill Contingency and Fuel Management Plan prepared and submitted with the application This Plan should be prepared in accordance with the NWT Environmental Protection Act, Spill Contingency Planning and Reporting Regulations, July 22, 1998 and A Guide to the Spill Contingency Planning and Reporting Regulations, June 2002.  Please include for review.





Attached.





24. How many spill kits will be on site and where will they be located?   

Four or five (4-5); Two (3) 206 litre drum overpack kits (SPC A95) and one (2) spill locker spill kit (SPC SKA-SL) located at the camp (near generator shack and helicopter fueling area) and fuel caches.


 


25. Please describe the types, quantities, and method of storage of fuel and chemicals on site, and provide MSDS sheets.





Please see attached Hazardous Materials Spill Contingency Plan.








WATER SUPPLY AND TREATMENT





26. Describe the location of water sources.





A bay of Aberdeen Lake will be used for the water source for the proposed new Aberdeen camp.  Qamanaarjuk Lake is the water source for the previously used campsite (Figure 3a).  Water for drilling will be obtained from the numerous and nearby lakes to the drilling sites.  Exact drill sites are currently being selected but the approximate preliminary water sources would be the nearest lakes (Figure 4).





27. Estimated water use (in cubic metres/day):





	Domestic Use:   5 cubic meters/day    Water Source: Aberdeen Lake for the new camp, when commissioned.  Qamanaarjuk Lake for old camp.√


√





	Drilling:            max 275 cubic meters/day    Water Source: See Figure 4


	Other:                                                      Water Source:  ____________








28. Describe water intake for camp operations? Is the water intake equipped with a mesh screen to prevent entrapment of fish? (see DFO 1995, Freshwater Intake End-of-Pipe Fish Screen Guideline) Describe:





When water is pumped from the lake, a 20’ sectional hose is placed in Qamanaarjuk Lake.  The lake bottom is rocky to gravelly.  The water intake is fitted with a screened cage to ensure fish are not pulled into the suction hose.  A similar suction hose with screen will be used at the Aberdeen camp.  The lake bottom consists of coarse sand and gravel.





29. Will drinking water quality be monitored? What parameters will be analyzed and at what frequency?





An initial set of test (6-10) to establish a baseline will be followed by tests once a week.  The test kit used will be WATERSAFE, parameters include bacteria, nitrite, nitrates, and pH.





30. Will drinking water be treated? How?





The drinking water is filtered 3 times and treated once.  Initially, the water is filtered through a 10 micron sediment filter before storage in the large tank.  Water is then pumped into a small storage tank and filtered through another 10 micron sediment filter, a 10 micron charcoal filter, and lastly, treated by ultraviolet light.





31. Will water be stored on site?





Yes, water is stored both within a 1,000 gallon (~4,500 litre) fiberglass tank, and a small 250 gallon (~1,125 litre) plastic tank both housed within buildings.





WASTE TREATMENT AND DISPOSAL





32. Describe the characteristics, quantities, treatment and disposal methods for:


√





		Camp Sewage (blackwater)





 Minimal with the use of incinerating toilets.  Maximum 15 Liters/day which will be incinerated


_____________________________________________________________________________


√





		Camp Greywater





Max. 5,000 Liters/day, which will be disposed through sumps_____________________________________________________________________________





		Solid Waste√








Max. 200 Liter (volume)/day, which will be incinerated (according to regulations) and residue will be removed to municipal disposal


___________________________________________________________________________________





		Bulky Items/Scrap Metal





___________________________________________________________________________________


√





		Waste Oil/Hazardous Waste





Max. 2 Liter/day from generator and other small engines that will be used to incinerate waste materials (where additional accelerant is required), hazardous wastes will be removed for disposal at approved sites.		 __________________________________________________________________________________


√





		Empty Barrels/Fuel Drums





Will be removed to Baker Lake, where expeditor takes them back and either refills them or sends them away.


___________________________________________________________________________________





		Other:





___________________________________________________________________________________





33. Please describe incineration system if used on site. What types of wastes will be incinerated?





Combustible wastes approved for incineration by regulations will be incinerated in a new incinerator meeting current emission standards.  Where required, waste fuel and oil may be used as an accelerant in the incinerator.  A burnadette and a cyclone incinerator have been used at the old camp were fueled by waste fuel and waste oil.





34. Where and how will non-combustible waste be disposed of?  If in a municipality in Nunavut, has authorization been granted?



Non-combustible waste will be removed to the municipal disposal in Baker Lake.  Authorization has been granted to use the Baker Lake municipal disposal.





35. Describe location (relative to water bodies and camp facilities) dimensions and volume, and freeboard for all sumps (if applicable).





Sumps will be located directly outside the footprint of structures having drains (kitchen and wash).  Sumps will be cribbed with clean perforated steel drums (sides and bottoms) approximately 60 cm in diameter and 90 cm deep.  The top will be screened with expanded metal (steel and/or aluminum).  Volume will be approximately 200 liters.  Freeboard estimated to be a minimum of 30 cm at maximum discharge. All located at a minimum of 31 m from the normal high mark of any water body.





36. Will leachate monitoring be done? What parameters will be sampled and analyzed, and at what frequency?


No








OPERATION AND MAINTENANCE





37. Have the water supply and waste treatment and disposal methods been used and proven in cold climate? What known O&M problems may occur? What contingency plans are in place?





The processes have been used at the Qamanaarjuk camp for the past 6 years and the same processes were previously used for 5 years at another camp in the area (Cameco’s Sahara Lake Camp in the 1990’s).  Freezing of supply lines and pumps are the main operation and maintenance problems that may occur.  Contingency plans in place include the use of spare supply lines, pumps, portable heaters, and the scaling down of water usage.





ABANDONMENT AND RESTORATION





38. Provide a detailed description of progressive and final abandonment and restoration activities at the site.





This outlined in greater detail in the attached AR plan.





Exploration on several of Cameco’s projects in the area will be operated out of a single central camp.  It is anticipated that exploration activities for Cameco will increase in intensity from year to year.  In 2012 the new, larger (Aberdeen) camp will be constructed closer to the drilling areas and  the previous (Qamanaarjuk) camp will be closed but maintained until it is clear that it will not be needed in the future for exploration in northern parts of the project.  At that time or at such time when Cameco ceases activities the exploration camp(s) will be removed from the sites.  This will involve removal of all structures, and sumps will be restores to their original state.





Qamanaarjuk Camp


The exploration camp was designed for multiple year usage. The main building (kitchen/dining/ablutions/office) were constructed on site, and the majority of the sleeping cabins were components that were assembled off site and hauled in to the camp.  The structures are all wood and appropriately insulated to be used from May until September comfortably with the option of winter occupancy (emergency use).  All waste materials are incinerated and/or removed to a municipal waste storage area.  Water consumption and wastewater are disposed of via sumps. 





During periods of inactivity, the camp will be “winterized”.  All structures will be sealed to prevent incursion from animals and inclement weather.  Detailed instructions regarding access information will be posted in an obvious location in case of emergency.





Aberdeen Camp


The newly proposed exploration camp will consist of fabric-walled buildings that can be more easily removed in the future.  Similar seasonal closure and ultimate final closure practices as described for the Qamanaarjuk camp will be used here.  All wastes will be incinerated and/or removed.  Waste water will be disposed of in sumps.





Drill Sites


At drill sites, following completion of the holes, casing will be removed and cuttings will be collected and confined to sumps or natural depressions.  Radioactive cuttings will be collected with a separator system and shipped to an authorized site for disposal.  Radioactive intervals of drill holes will be cemented.








BASELINE DATA





39. Has or will any baseline information be collected as part of this project? Provide bibliography.





	Physical Environment (Landscape and Terrain, Air, Water, etc.)





	Biological Environment (Vegetation, Wildlife, Birds, Fish and Other Aquatic Organisms, etc.)





· Socio-Economic Environment (Archaeology, Land and Resources Use,


· Demographics, Social and Culture Patterns, etc.)


	Other: _________________________________





We have conducted independent wildlife monitoring through Gebauer and Associates on the project area since 2008.  Attached are the Annual Reports.  The archeology report from 2010 is also attached.





REGULATORY INFORMATION





40. At a minimum, you should ensure you have a copy of and consult the documents below for compliance with existing regulatory requirements:





	ARTICLE 13 – NCLA -Nunavut Land Claims Agreement


	NWNSRTA – The Nunavut Waters and Nunavut Surface Rights Tribunal Act, 2002


	Northwest Territories Waters Regulations, 1993


	NWB - Water Licensing in Nunavut - Interim Procedures and Information Guide for Applicants


	NWB - Interim Rules of Practice and Procedure for Public Hearings


	RWED – Environmental Protection Act, R-068-93- Spill Contingency Planning and Reporting Regulations, 1993


	RWED A Guide to the Spill Contingency Planning and Reporting Regulations, 2002


	NWTWB - Guidelines for Contingency Planning


	Canadian Environmental Protection Act, 1999 (CEPA)


	Fisheries Act, RS 1985 - s.34, 35, 36 and 37


	DFO - Freshwater Intake End of Pipe Fish Screen Guideline


	NWTWB - Guidelines for the Discharge of Treated Municipal Wastewater in the NWT


	Canadian Council for Ministers of the Environment (CCME); Canadian Drinking Water Quality Guidelines, 1987


	Public Health Act - Camp Sanitation Regulations


	Public Health Act - Water Supply Regulations


	Territorial Lands Act and Territorial Land Use Regulations; Updated 2000
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1. INTRODUCTION AND PROJECT DETAILS

The staff of Cameco Limited ("Cameco”) have prepared this Spill Contingency and Fuel
Management Plan (“Contingency Plan”) for exploration and camp activities at their Turqavik-
Aberdeen Project, located in the Aberdeen Lake Area, Nunavut. This Contingency Plan
demonstrates that Cameco has appropriate response capabilities and measures in place to
effectively address potential spills at its Turgavik-Aberdeen Project site.

1.1 Company Information
Name of Company: Cameco Limited

Project Location: Turqavik-Aberdeen Project

e Present camp location: Southwest shore of Qamanaarjuk Lake, approximate
coordinates 64° 37" 43" N, 97° 59’ 40" W

e Proposed Aberdeen camp location: approximate coordinates 64° 23’ 30” N, 98° 27’ 54”
W

o Present Fuel caches: Main cache: 64° 27'24"N, 97° 54’ 18" W

Secondary cache: 64° 22" 00” N, 98° 25’ 26” W

e Proposed Bulk Fuel Storage Site: Proximal to camp, approximate coordinates 64° 23’

35” N, 98° 28" 3" W

Mailing Address: 2121 - 11" Street West
Saskatoon, SK
S7M 113
Phone Number: (306) 956-6359
Fax Number: (306) 956-6390
Email: rebecca_hunter@cameco.com
Attention: Rebecca Hunter, Project Geologist

1.2 Effective Date
The effective date of this Contingency Plan is of January 1, 2012.

1.3 Last Revisions to Spill Contingency Plan

The last revisions to the Contingency Plan were prepared during August 2011 with the overall
Plan re-written and re-formatted by Allison Rippin-Armstrong to conform with AANDC’s
Guidelines for Spill Contingency Planning (April 2007), Nunavut’s regulation R-068-93 Spil/
Contingency Planning and Reporting Regulations, and AANDC's Guidelines for Spill Contingency
Planning (2007).

1.4 Distribution List

The appropriate procedures in this plan are to be followed for handling fuel, chemicals and
hazardous materials and for product spills and/or emergencies. The responsible supervisor will
determine what additional action is required in each instance.









All employees and contractors will be introduced to this plan and made aware of where it is
kept during their onsite orientation. Employees and contractors issued this plan must become
familiar with its contents relevant to their responsibilities.

This plan has been distributed directly to:

Internal:
e Rebecca Hunter, Project Geologist, Exploration, Nunavut & NWT
e Gerard Zaluski, District Geologist, Exploration, Nunavut & NWT
e Wayne Summach, Program Manager, Emergency Preparedness
e John Zaidan, Superintendent, Transportation and Safety

External:
e Nunavut Water Board (NWB)
e Aboriginal Affairs and Northern Development Canada (AANDC)
¢ Kivallig Inuit Association (KivIA)
¢ Nunavut Impact Review Board (NIRB)

1.5 Purpose and Scope
The purpose of this Contingency Plan is to outline preventative measures and response actions
in the event of spills. The Contingency Plan identifies:
e Key response personnel;
Roles and responsibilities;
Equipment and other resources;
Spill response procedures;
List of hazardous materials on site;
Figures including a map showing the location of spill kits; and
MSDS sheets, as well as the equipment and other resources available to respond to a
spill.

This document details procedures to minimize potential health and safety hazards,
environmental damage and describes appropriate cleanup efforts. The format of the plan
ensures quick access to relevant information required for spill response.

1.6 Company Environmental Policy
Consistent with our vision, values and measures of success, Cameco recognizes the safety and
health of its workers and the public, protection of the environment, and quality of our processes
as the highest corporate priorities during all stages of our activities, which include exploration,
development, operations, decommissioning and reclamation. As such, we are striving to be a
leading performer through a strong safety culture and our commitment to the following
principles:

¢ Keeping health hazards, including radiation exposures, and environmental risks, at levels
as low as reasonably achievable;
Preventing pollution;
Complying with and moving beyond legal requirements;
Ensuring quality of processes, products and services; and
Continually improving our overall performance.









1.7 Regulatory Framework
Several regulatory requirements, regulations and guidelines are both directly and indirectly
linked to spill contingency planning and reporting in Nunavut. These include:
o Nunavut/NWT Mine Health and Safety Regulations — specifically Part VIII, Division 3
e Spill Contingency Planning and Reporting Regulations of the Environmental Protection
Act
e Environment Canada’s Environmental Emergency (E2) requirements
e Environment Canada’s Guidelines for the Preparation of Hazardous Material Spill
Contingency Plans, 1990
e Environment Canada’s Storage Tank Systems for Petroleum Products and Allied
Petroleum Products Regulations
e Indian and Northern Aftairs Canada Reporting of Minor Spills on Frozen Waterbodies
Used as Working Surfaces, n2005
e Indian and Northern Aftairs Canada Spill Reporting Protocol for Mining Operations in the
Northwest Territories and Nunavut, 2004
Transportation of Dangerous Goods (TDG) Act and Regulation
Workplace Hazardous Materials Information System (WHMIS)
Canadian Environmental Protection Act
Fisheries Act
Canadian Environmental Quality Guidelines
Canadian Standards Association (CSA) Emergency Preparedness and Response

1.8 Project Description

The current camp location on the southwest shore of Qamanaarjuk Lake is used as a camp and
staging area for exploration work. Permits and licences currently exist covering the camp, fuel
caches and exploration activities however Cameco is in the process of amending and applying
for renewal permits and licences, along with a new camp location and bulk fuel storage area.
The camp is operated during active exploration programs.

1.9 Site Description

The project area is composed of mineral claims in the Aberdeen Lake area, with the midpoint of
the project area located approximately 100 kilometres west-northwest of Baker Lake. It is a
remote area, with no adjacent communities or inhabitants. Thus the only people immediately
affected by a potential spill are employees or contractors.

The present camp is located on the southwest shore of Qamanaarjuk Lake located at 64° 37’
43"N, 97° 59’ 40”"W. The majority of the fuel is cached at two sites, the main cache at 64° 27’
24"N, 97° 54’ 18”"W and a smaller cache at 64° 22" 00”N, 98° 25’ 26"W.

This plan includes a new camp location (Aberdeen camp) proposed near 64° 23’ 30N, 98° 27
54"W along with a bulk fuel storage location proposed to be proximal to the new Aberdeen
camp location (64° 23’ 35”N, 98° 28’ 3"W). It also includes exploration work including drilling
for 2012.

During the 2012 spring operations, the contractors will transport two diamond drills, rods, fuel,
materials, and other supplies overland using low-ground pressure vehicles (tracked LMC 5700
ski hill groomers) and sleds pulled by same. Diamond drills will be heli-lifted between drill sites,









eliminating the need for additional mobilization equipment. All efforts will be made to minimize
impact on the environment and will be exercised at all times during the exploration program.

Most of the supplies and personnel will be shuttled to camp from Baker Lake with fixed wing
aircraft or helicopter. One of the primary selection criteria for the campsite was for it to have
an adjacent natural or close-to-natural airstrip capable of use by large-tired single or twin-
engine aircraft (such as the deHavilland Otter or Twin Otter), this situation will facilitate any
emergency response supply. The largest quantities of hazardous materials involved in the
proposed operation will constitute liquid fuel. The majority of this is stored at the fuel caches,
all in secondary containment berms. A bulk fuel storage facility is proposed for 2012, which will
consist of 11 double-walled storage tanks of 50,000 litres in capacity, 6 for aviation fuel and 5
for diesel.

Personnel and supplies will be airlifted by helicopter from the amp to and from the drill site on a
daily basis. A portable insulated shelter will be on site at the drill throughout the drill program.

Figure 1, details the location of the Turgavik and Aberdeen project in Nunavut and Figure 2 is a
detailed map showing the property’s constituent mineral claims. Figure 3 is @ map of the
Aberdeen camp site (Figure 3a is the Qamanaarjuk Lake campsite). Figure 4 illustrates the
proposed 2012 diamond drilling areas.

1.10 Hazardous Materials On-Site

The following products will be the most commonly used hazardous materials at this Cameco
Corporation operation. The list is subject to change based on product replacements, etc. Any
future revisions of this plan will reflect these changes. All Material Safety Data Sheets (MSDS)
will be kept together in a binder in the camp office and will be available to all personnel. A
digital copy of all MSDS sheets will also be stored on the internal network at camp. MSDS
sheets are found in Appendix D.

Common Liquid Fuels

e Propane - Dimethylmethane fuel used for cooking and heating hot water, stored in 100-
pound steel cylinders.

e Regular Unleaded Gasoline - Automotive fuel for use in pumps and snowmobiles, stored
in 206-litre steel drums.

e Jet A-1 Aviation Fuel - Aviation turbine fuel (Kerosene Type) for use in helicopter and
coil heaters (used in coil heaters when contaminated), stored in six 50,000 L double-
walled storage tanks. Fuel may also be stored in 205 litre steel drums in secondary
containment berms at the two fuel caches. See Figure 2 for location

e Arctic P-50 Low Sulphur Diesel_- Automotive fuel used in generator and coil heaters at
drill, stored in five 50,000 L double-walled storage tanks. Diesel may also be stored in
205 litre steel drums in secondary containment berms at the two fuel caches, with
smaller amounts at the camp and at drill sites. See Figure 2 for location

Lubricants

Various engine and mechanical lubricants on site (camp):
e Mobile Jet Qil II - Aviation Turbine Lubricant/Qil.

e Aeroshell Grease 22 - Aviation lubricating grease.

e Aeroshell Grease 7 - Aircraft lubricating grease.

e 10W 30 Engine Qil - Used for generator engine.









Battery Electrolyte: Sulphuric Acid In Battery Cells
e Battery electrolyte - sulphuric acid in battery cells.

Coolants
¢ Antifreeze — Ethelene Glycol antifreeze for use as engine coolant.

Drilling Additives

(Core Tech Diamond Drilling Additives (from previous contractor still on site))

e Extreme Number One Granular Drilling Mud Polymer - High grade, Anionic, Acrylamide
Copolymer in the form of a free flowing coarse white powder.

e Extreme Super G - Environmentally friendly biodegradeable polymer in powder form for
use with drilling fluid.

e Extreme Stop - Specially developed extremely absorbent stable polymer powder.

e Extreme Linseed Lube - Linseed soap used in drilling operations to reduce cutting
compaction.

e Extreme Super-G Gold - Environmentally friendly, biodegradable liquid drilling fluid
polymer, used in replacement of bentonite.

e Extreme Rod Grease: High Tack Diamond Drill Rod Grease - Hydro treated neutral base
oil used for drilling operations.

e Extreme Torqg-EEZ: Liquid Drill Rod Lubricant — Stable, pressure reducing non-flammable
lubricant in liquid form used for reducing drill rod friction on borehole wall.

(Boart Longyear Diamond Drilling Additives (majority stored at Kiggavik —

Areva’s camp))

e 550X Polymer — Drilling mud additive, anionic water soluble polymer.

PD650 — Drilling mud additive, anionic water soluble polymer.

Linseed Soap — Drilling lubricant.

Lubtub — Drilling fluid additive, polymer salt.

Calcium Chloride - Used to prevent freezing of drill hole while drilling in permafrost

conditions.

1.10.1Types and Number of Storage Containers
Fuel to be stored at each location:

Main Cache
e Diesel 700 205 | drums, or in bulk (see below)
e Gasoline 4 205 | drums
e Aviation fuel 1700 205 | drums, or in bulk (see below)
e Propane 30 100 Ib cylinders

Secondary Cache

Bulk Fuel Storage
e Diesel - five (5) 50,000 | double-walled storage tanks
e Jet Fuel —six (6) 50,000 | double-walled storage tanks

1.10.2Storage Location
There are currently two fuel caches established for this project:









e Main cache: 64° 27" 24" N, 97° 54’ 18" W
e Secondary cache: 64° 22" 00” N, 98° 25’ 26” W

Cameco is proposing and has applied to permit a bulk fuel storage site at the main cache to be
located proximal to the new camp location, at 64° 23’ 35” N, 98° 28’ 3” W.

1.11 Existing Preventative Measures
The first step in spill response is to take actions to prevent the spill from occurring.
Regular worksite inspections will be conducted to identify potential areas of concern and
implement measures to minimize the risk of spills. All personnel who handle fuel and/or
chemicals as part of their work duties will be trained on safe handling and proper
procedures. Cameco will support the following general principles in an effort to reduce the
potential for spills:
e Regularly inspect all fuel and chemical storage areas;
¢ Maintain records of inspections on site. Records will be made available to the
Inspector upon request;
e Provide training to all personnel who handle fuel, chemicals and hazardous
materials;
e Keep storage areas secure from unauthorized access;
Store fuel, chemicals and hazardous materials and wastes in secondary
containment;
Keep drums and containers sealed or closed when not in use;
Segregate incompatible products;
Provide up to date, current MSDS for all hazardous materials on site;
Emphasize a culture of prevention;
Ensure chemical storage areas are protected from weather and physical damage;
and
e Provide sufficient spill kits at convenient locations to storage areas for fuel,
chemicals, and hazardous materials and wastes.

Steel Drums

Steel drums will be stored in such a manner that they will not be susceptible to tipping over,
rolling or otherwise being unstable. Care will be exercised so that nothing can cause damage to
steel fuel drums by falling or rolling onto or into them. When unloading steel fuel drums from
aircrafts, the use of a ramp or a cushion (automotive tire) will ensure that they are not
damaged. All fuel caches >4,000 L will be stored in secondary containment berms.

Liquid fuel in steel drums, as well those contained within the bulk fuel storage will be stored
well back from the lakeshore, and above the high water mark of any water body. Steel drums
will be located on durable ground. Steel drums will be inspected on a regular basis for any
signs of damage, leaks or spills.

Bulk Storage, Liguid Fuel from Reservoir and Distribution Lines
As per CCME guidance, fuel will be stored in 11 double-walled tanks with a capacity of 50,000 L
to ensure secondary containment of the fuel tanks located at the bulk fuel storage location.

In addition, secondary containment or surface liners of adequate size and volume will be
utilized during all fuel or hazardous substance transfers, and will be placed under all barrels as









well as transfer locations. This secondary containment system will meet the requirements as
described in the 2003 CCME Guidance Document PN 1326. Transfer operations will be attended
by trained personnel at all times. Absorbent materials and spill kits will also be on hand during
the transferring of fuel.

Stability of all reservoir and distribution assemblies is of utmost importance to ensure that the
risk of damage is minimized. All stands for reservoirs will be constructed to strength standards
beyond those required. Distribution lines from reservoirs to appliances will be fitted with an
appropriate shut-off valve immediately downstream from the reservoir. The line will be
installed in such a way to avoid wind chafing, the potential for damage by animals and with
safety in mind with regard to tripping hazards. This will be done by securing it to rigid
structures, encasing it in armor or any other effective manner. These measures apply broadly
to heating oil, gasoline and propane set-ups.

Double-walled EnviroTanks provide acceptable secondary containment. However, to further
reduce the risk of spills, secondary containment will be placed under associated piping, and
during fuel transfers.

The operations and maintenance for the bulk storage on site will be compliant with the CCME
Environmental Code of Practice for Aboveground and Underground Storage Tank Systems
Containing Petroleum and Allied Petroleum Products (COP), 2003. Cameco will have formal
procedures for inventory control, inspections, maintenance and fuel transfer.

Propane
Propane will be stored in appropriate, certified containers. Propane containers will be inspected

and monitored on a regular basis for any signs of deterioration or corrosion. Containers will be
secured and fastened in an upright position to ensure there is no risk of damage to the
regulator in the event of a fall.

Battery Acid
Acquisition of non-spillable Optima batteries will reduce the risk of a spill of this type. Optima

batteries can be shipped by air, they are exempt from UN2800 classification. All batteries will
be protected from damage by fastening them into the space designed for them when used with
various power equipment and stored safely when not in use.

Overland Transport
The following are precautions taken when transporting materials overland:
e Speed on winter roads should not exceed 30 km/h for fully loaded vehicles and 50 km/h
for empty vehicles.
e Trucks should carry at least 10 square metres of polyethylene material (for lining a
trench or depression), a spark proof shovel and oil absorbent blankets and squares.
e Trucks should carry reliable radio and/or satellite communication.
e Trucks should carry sufficient response equipment for the safe removal of fuel from an
overturned truck (such as hatch cone covers, hoses etc.)
e Spills will be reported as quickly as they can and that time will depend on the extent of
the spill and the remoteness of the situation.










Petroleum Transfer

To minimize fuel spills associated with dispensing, filling or transferring fuel, all activities are
attended. Smoking is prohibited in fuel storage and fuelling areas at all times. Fuel transfer is
carried out by trained personnel only.

Location and Contents of Spill Kits
Spill kits, of various sizes and contents, are located throughout the project area based on needs
and size of fuel cache. Three (3) 206 litre drum overpack kits (SPC A95) and two (2) spill locker
spill kits (SPC SKA-SL) located at the camp (near generator shack and helicopter fueling area)
and fuel caches. Spill kits include:

e Socks

e Absorbent pads

e Absorbent pillows
¢ (Caution tape

e Gloves

e Safety goggles

e Protective coveralls
e Disposal bags

e Instructions

Additionally, Cameco will keep one empty drum at fuel caches. Spill kits will be stored at each
fuel cache, fuel transfer and refueling stations.

1.12 Additional Copies

Copies of the Contingency Plan are kept on-site at all times at the fuel storage areas, in the
office and in the kitchen building. A copy is also held at the company’s head office in
Saskatoon, Saskatchewan. Additional copies of the Contingency Plan can be obtained by
contacting the company directly at the phone number, fax number of email presented in
Section 1.1.









2. RESPONSE ORGANIZATION

An immediately reportable spill is defined as a release of a substance that is likely to be an
imminent environmental or human health hazard or meets or exceeds the volumes outlined in
Nunavut'’s regulation R-068-93, Spill Contingency Planning and Reporting (Table 2 Spill
Reporting Quantities). It must be reported to the NU 24-Hour Spill Report Line at 867-920-
8130. Any spills less than these quantities do not need to be reported immediately to the spill
reporting line. Rather, these minor spills will be tracked and documented by the company and
submitted to the appropriate authority either immediately upon request or at a pre-determined
reporting interval. If there is any doubt that the spilled or released quantity exceeds reportable
levels, the spill will be reported to the NU 24-Hour Spill Report Line.

Emergency satellite phones are located in the camp office. In the event of a spill involving
danger to human life these phones will be used to contact emergency response personnel. In
addition, all employees and contractors carry two-way radios for communication with the Camp
Manager and other staff on site.

Following reporting of the spill to the Camp Manager, the Camp Manager will report spills to the
NU 24-Hour Spill Line as necessary. The Camp Manager will also inform Cameco management
as per the Response Organization and Responsibilities flowsheet to ensure all spills are tracked
in a company database and to notify the head office in the event of media inquiries. The
Cameco 24-hour emergency numbers are:

Wayne Summach, Program Manager, Emergency Preparedness  306-222-5802
John Zaidan, Superintendent, Transportation and Safety 306-260-1982

If no response from the two numbers above:
24-hour Corporate Security Station 306-385-5555









2.1

Initial Spill Response Flowchart

Cameco

First Parsom on the Sozne and
spill or refense identified

L4

Azsess and ensure your ssfiety
BN thee safaty of others

| Igentity Product |

Matity Camp Manager [via two way radio which all employees]

cary)

It zafe to do 5o and you know the nbure of
the spilt

Stop the spill st the source and, if possibie,
stop the soill from spreading

Inform the Site: Manager and if required,
reguest Erosianoe

Notify the 24-Hour Spill Line

Fhone: S57-920-2130
Get a Spill Humber from the 5pill Line
[you will need this for the Spill Report)

Implerment the appropriste desn up and,'or
remedial actions &s per e product and
location of the soill, disoussed in Appendix ©

L3

I you do not know the natune of the spilk:

Infoem the Ste Manager snd regueTt Bs st nos

Once help arives, sttempt to detemmine the source and type of spil

It you Bne not able bo identify the sounce

¥ you idenkify the source of the spi e —

Mokify the: 24-Hour Soill Line
Fhore: BE7-520-B130
Set & 5pill Numiber from the Sgill Line
[you will need this for he Spill Report)

k"

Aspumee that the spill is 8 chemical spill and implement the
approprigte clean up andfor remiedial actions

Spill Contingency and Fuel Management Man
Inital Spill Response Flowsheat
Date: lanuary 1, 2012
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2.2 Response Organization and Responsibilities

(@

RESPONSE ORGANIZATION AND RESPONSIBILITIES
Cameco

Camp Manager

Initiates the Plan to any reportable spill

Leads the Plan to any reportable spill

Leads the investigation into the cause(s) of the spill

Cooperates with and reports to the appropriate government regulatory agency as required

Determines, in consultation with supervisors, whether to request external assistance in dealing with any spill

\/

Project Geologist, Exploration, NU &
NWT

Advises Cameco Corporation District Geologist, Exploration, NU & NWT of any reportable spill

District Geologist, Exploration, NU &
NWT

Maintains communications with Cameco Corporation Regional Director, Exploration, Americas of any reportable spill

Regional Director, Exploration,
Americas
Advises Cameco Corporation Director, Worldwide Exploration Projects of any reportable spill

Director, Worldwide Exploration
Projects
Advises Cameco Corporation Vice President, Exploration of any reportable spill

Vice President, Exploration
Makes or delegates any Public News Release regarding a reportable spill
Notifies or delegates notification of next of kin of any Cameco Corporation casualty

11









3.0 ACTION PLAN

3.1 Potential Spill Sizes and Sources for each hazardous material on site

Table 1: List of Products and On-Hand Quantities

Substance Estimated Risk of Comments
Quantities Spill

Diesel 700 x 205 L Low In drums with containment berm, and
double-walled tanks when
commissioned

Ethylene glycol (vehicle | 50 L Low Stored in a dry covered area

antifreeze)

Gasoline 4 Drums (205 L) Low In drums with containment berm

Hydraulic Oil 15 x 25 L Pails Low Stored in a dry covered area

Jet Fuel (Jet A) 1,700 x 205 L Low In drums with containment, and
double-walled tanks when
commissioned

Motor Qil 15 x 25 L Pails Low In drums with containment berm

Petroleum Grease 4 x 25 L Pails Nil In drums with containment berm

Transmission Oil 4 x 25 L Pails Low In drums with containment berm

Propane 30x 100 1b Low In cylinders

Waste QOil Minimal Low Stored in drums within secondary

containment

3.2 Procedures

3.2.1 Procedures for Initial Actions

The following reporting procedure will be followed when a spill of any size is discovered:

The person first observing the spill must report the spill to the supervisor of the area. The
responsible supervisor will initiate appropriate spill control and cleanup immediately. Meantime,

the supervisor will inform the incident to the Camp Manager.

If the spill is of reportable size, the Camp Manager will report the spill to the NT/NU 24-hour
Spill Line (867-920-8130). A Nunavut Spill Report Form will be completed and filed by the Site
Manager. A copy of the NT-NU Spill Report Form is included in Appendix A. Spills are to be
documented and reported within 24 hours of occurrence.
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Environment Canada recommends that all releases of harmful substances, regardless of
quantity are immediately reportable where the release is:

) Near or into a water body;

. Near or into a designated sensitive environment or sensitive wildlife habitat;
) Poses an imminent threat to human health or safety;

) Poses an imminent threat to listed species at risk or its critical habitat.

Nunavut'’s regulation R-068-93, Spill Contingency Planning and Reporting Regulations, also
impose a legal requirement to report any spill of flammable liquids greater than 100 litres in
quantity. The following table is taken from these regulations (R-068-93) and provides the
reportable quantities of spilled products.
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Table 2: Spill Reporting Quantities

Substance TDG Reportable Amount
Class
Explosives 1 Any amount
Compressed gas (flammable) 2.1 Any amount of gas from containers with a
capacity greater than 100 L
Compressed gas (non-corrosive, non 2.2 Any amount of gas from containers with a
flammable) capacity greater than 100 L
Compressed gas (toxic) 2.3 Any amount
Compressed gas (corrosive) 2.4 Any amount
Flammable liquid 3 100 L
Flammable solid 4.1 25 kg
Spontaneously combustible solids 4.2 25 kg
Water reactant solids 4.3 25 kg
Oxidizing substances 5.1 50 L or 50 kg
Organic Peroxides 5.2 1Lorlkg
Poisonous substances 6.1 5Lor5kg
Infectious substances 6.2 Any amount
Radioactive 7 Any amount
Corrosive substances 8 5Lor5kg
Miscellaneous products or substances 9.1 50 L or 50 kg
excluding PCB mixtures
PCB mixtures of 5 or more parts per 9.1 0.5Lor0.5kg
million
Environmentally hazardous 9.2 1Lorlkg
Dangerous wastes 9.3 5Lor5kg
None None Any amount

A log will be kept for all spills (regardless of volume) and will be available upon request during
inspections by the Water Resource Officer, AANDC. A copy of the log for the previous month
will be included in monthly reports to NWB, AANDC, and KIA.

If in doubt of whether a spill is reportable, err on the side of caution and report the spill.
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3.2.2 Spill Reporting Procedures

Emergency contact lists will be kept up to date and will be located at the drills and in the field
office.

When a spill occurs:
e Ensure your own safety first;
o If possible, identify the product that has spilled;
e Once safe to do so, immediately contact the Camp/Project Manager.

Once the spill is controlled/contained:
e Fill out the Spill Report as completely as possible prior to calling the 24-Hour Spill Report
Line (867-920-8130);
e Call the 24 Hour Spill Response Line and request the Spill Report number that has been
allocated to this incident;
e Email a copy of the Spill Report to the Kivalliq Inuit Association and the AANDC Water
Resource Manager.

Follow Up:
e Provide a completed copy of the Spill Report Form and a detailed report to AANDC, the
KivIA, the NWB and EC within seven (7) days of the incident.
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Emergency Contacts
Table 3 Internal Emergency Contact Numbers (24 hour humbers)

Wayne Summach, Program Manager, Emergency Preparedness

306-222-5802

John Zaidan, Superintendent, Transportation and Safety

306-260-1982

24 hour Corporate Security Station

306-260-5555

Daryl Giesbrecht, Camp Manager 989-244-1134 (during field

season)

Table 4 External Emergency Contact Numbers

Health and Safety Emergency

Stanton Territorial Hospital, Yellowknife, NT

867.669.4111

Stanton Territorial Hospital Poison Control, Yellowknife, NT

867.669.4100

Rankin Inlet Health Centre

867.645.2816

Poison and Drug Information Service, Calgary, AB

800.332.1414

RCMP in Yellowknife, NT

867.669.1111

RCMP in Baker Lake, NU

867.793.0123

RCMP in Rankin Inlet, NU

867.645.0123

Workers' Safety and Compensation Commission (WSCC), Igaluit, NU

877.404.4407

North Slave Region Fire Management, Yellowknife, NT

867.920.6115

Fire Marshall’s Office, Yellowknife

867.873.7944

Environmental Emergency

Government of Nunavut, Environmental Protection Service, Department of Sustainable

Development, Igaluit, NU

867.975.5900

Nunavut Water Board, Gjoa Haven, NU 867.360.6338
INAC Field Operation Manager, Igaluit, NU (Mr. Peter Kusugak) 867.975.4295
INAC Water Resources, Igaluit, NU (Inspector) 867.975.4550

Environment Canada, Environmental Protection Branch, Yellowknife, NT

867.766.3737

DFO, Area Manager Nunavut, Igaluit, NU

867.975.8011

DFO, Habitat Coordinator, Yellowknife, NT 867.669.4911
DFO, Director, Conservation and Compliance, Yellowknife, NT 867.669.4903
Nunavut Water Board, Gjoa Haven, NU 867.360.6338
Kivallig Inuit Association (KIA), Rankin Inlet, NU 867.645.5725
NWT/Nunavut Spill Hotline, 24 hr Emergency, Yellowknife, NT 867.920.8130

CANUTEC (Spill Support Information)

613.996.6666

Canadian Nuclear Safety Commission 24 hr Duty Officer

613.995.0479

Stuart Hunt & Associates Ltd., St. Albert, AB (Nuclear)

800.661.4591

Charter Aircraft (for Evacuation)

Air Tindi, Yellowknife, NT 867.669.8200
First Air, Yellowknife, NT 867.983.2077
Arctic Sun West, Yellowknife, NT 867.873.4464

Nunasi Helicopters, Yellowknife, NT

867.873.3306

Canadian Helicopters, Yellowknife, NT

867.669.9604

Great Slave Helicopters, Yellowknife, NT

867.873.2081
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3.2.3 Procedures for Containing and Controlling the Spill
Basic Steps:

1. The first priority when a spill occurs is safety — the safety of the immediate
responder and others working in the area. Once it is safe to do so, and only if the
responder has the appropriate training, continue to respond to the spill. If you do not
have the appropriate training, or have concerns, immediately request assistance.

2. Identify and find the spill at the source. Be sure to stay upwind of the spill. Call for
assistance and notify the Camp/Project Manager. If it is safe to do so, stop the spill.

Attempt to contain the spilled material if it is safe to do so.
Consult the MSDS Sheets and the SOP’s in Appendix C to determine appropriate PPE.

Shut down all equipment and machinery in the area to avoid potential fire hazards.

o ok W

Use Spill Kits to contain and begin to clean up spill if safe to do so. Follow directions in
the SOP's.

7. Implement necessary clean-up and remedial actions in a safe and responsible manner.

Petroleum spills within contained areas can be cleaned up as personnel are available. In other
areas, advice from the Corporate Environmental Department may be required depending on the
scale of the spill and environmental sensitivity of the incident area.

3.2.3.1 On Land
Small petroleum product spills typically occur during refueling of vehicles or equipment and
during fuel transfer. Staining is indicative of small hydrocarbon spills. Where there is no
overland flow, control and clean-up procedures are:

e If the spill occurs on soil or snow, soil should be excavated to 10 cm below the depth
that no visual hydrocarbon stains can be found. Contaminated soil or snow should be
excavated and temporarily stored at the site with other hazardous materials for off-site
disposal.

Puncture or rupture of 206-litres steel drums or the 50,000 L double-walled storage tanks
located within the bulk fuel storage containing liquid fuels will initially be assessed for risk of
ignition. Sources of ignition will be extinguished or isolated from the spill if safe to do so.
Efforts will be made to plug punctures with appropriate material from the spill kit (expandable
neoprene plugs or wedges and shims). Ruptures will be high-centered to stop further spill of
fuel. Absorbent material will be placed on spilled fuel and into appropriate containers (plastic or
metal cans or pails in good condition) as it becomes saturated with fuel. A containment berm
will be built from soil and/or tarps to contain a large spill. Fuel skimmed or wicked off of the
surface to be disposed of, most probably by incineration. High-centered ruptures will be used
as a point of entry for manually-operated fuel transfer pump suction tubes, and remaining fuel
will be removed to a sound drum. Contaminated soil, vegetation or gravel will be removed into
buckets with lids for proper disposal.

A detected leak from a fuel reservoir and distribution line assembly will initially be assessed for
risk of ignition. Sources of ignition will be extinguished or isolated from the leak if safe to do
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so. Shut-off valve immediately downstream from reservoir will be turned off. Absorbent
material will be placed on the spilled fuel; if spilled onto snow or ice this will be scooped up with
a shovel and stored in an appropriate container. Spilled fuel collected will be disposed of by
incineration. The site of the leak will be searched for and repaired if and when found, if the
site of the leak is not found the entire assembly may be replaced paying special attention to
quality of materials, equipment and techniques of installation employed.

3.2.3.2 On Water
Direct petroleum product spills on waterbodies are very unlikely because:
e Fuel is delivered during winter when water surfaces are frozen;
e Fuel is delivered by air when overland transport is not possible;
e Fuel storage has secondary containment; and,
e Fuel transfer operations and storage locations are away from waterbodies.

Confinement and collection of liquid fuel in lake water will be attempted with floating booms of
petroleum absorbent material. For larger spills, liquid will be removed by skimming. Spilled
fuel collected will be disposed of by incineration. Contaminated water and/or absorbent
material will be removed into buckets with lids for proper disposal.

3.2.3.3 On Snow and Ice
A containment berm of snow will be constructed around the spill. Any liquid will be removed by
skimming or collected with absorbent material. Spilled fuel collected will be disposed of by
incineration. Contaminated snow and/or ice will be removed into buckets with lids for proper
disposal upon instruction of the regulatory agency.

3.2.3.4 Spill of Battery Acid
In case of a spill of battery acid the first concern will be for the safety of any person(s) at risk
of harm. Sources of ignition to the potentially explosive gas will be extinguished or isolated if
safe to do so. Personal protective equipment, eye and hand wear at a minimum, will be
donned and a neutralizer (sodium bicarbonate) will be bermed around the spill site. If safe to
do so the entire battery may be placed into a non-corrodible container. The neutralizer may
then be worked into the entire area of the spill until no more obvious reaction is noticed. Used
neutralizer will be placed in suitable containers for appropriate disposal.

Other

Procedures for Transferring, Storing, and Managing Spill-Related Wastes
Procedures for Restoring Affected Areas
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4 TRAINING PROGRAM

4.1 Outline of Training Program

All personnel at camp (including all Cameco Corporation employees, contractors and visitors)
will be presented with a copy of this Plan upon arrival at site. The contents of this Plan will be
reviewed during their orientation to camp by the Camp Manager, including the location of
Material Safety Data Sheets (on a labeled wall rack in the office), the location of spill kits and
additional supplies and tools. Specific training sessions will be scheduled for individuals
involved in handling hazardous materials to ensure they know all steps to be undertaken in
handling these materials, as well as the steps involved in the event of a spill, including the
proper use of spill kits.

Training for spill contingency will consist of alerting all personnel to be watchful for any leaks or
spills and where these are most likely, instruction in the correct operation and use of the
equipment and materials in an effort to reduce the possibility of any spills, introduction to the
protocol of the chain of command and the legal requirement to report certain spills as well as
how to collect, store and dispose of spilled product.

4.2 Training Schedule and Record Keeping
An up-to-date record will be kept by the Camp Manager indicating the training undertaken.
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FIGURES
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APPENDIX A
NT/NU SPILL REPORT FORM
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APPENDIX B
NT/NU SPILL REPORT COMPLETION GUIDELINES
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Instructions for Completing the NT-NU Spill Report Form

This form can be filled out electronically and e-mailed as an attachment to spills@gov.nt.ca. Until further notice, please
verify receipt of e-mail transmissions with a follow-up telephone call to the spill line. Forms can also be printed and
faxed to the spill line at 867-873-6924. Spills can still be phoned in by calling collect at 867-920-8130.

A. Report Date/Time

The actual date and time that the spill was reported to the spill line. If the spill is
phoned in, the Spill Line will fill this out. Please do not fill in the Report
Number: the spill line will assign a number after the spill is reported.

B. Occurrence Date/Time

Indicate, to the best of your knowledge, the exact date and time that the spill
occurred. Not to be confused with the report date and time (see above).

C. Land Use Permit Number
/Water Licence Number

This only needs to be filled in if the activity has been licenced by the Nunavut
Water Board and/or if a Land Use Permit has been issued. Applies primarily to
mines and mineral exploration sites.

D. Geographic Place Name

In most cases, this will be the name of the city or town in which the spill
occurred. For remote locations - outside of human habitations - identify the most
prominent geographic feature, such as a lake or mountain and/or the distance
and direction from the nearest population center. You must include the
geographic coordinates (Refer to Section E).

E. Geographic Coordinates

This only needs to be filled out if the spill occurred outside of an established
community such as a mine site. Please note that the location should be stated in
degrees, minutes and seconds of Latitude and Longitude.

F. Responsible Party Or Vessel
Name

This is the person who was in management/control/ownership of the substance at
the time that it was spilled. In the case of a spill from a ship/vessel, include the
name of the ship/vessel. Please include full address, telephone number and e-
mail. Use box K if there is insufficient space. Please note that, the owner of
the spilled substance is ultimately responsible for any spills of that
substance, regardless of who may have actually caused the spill.

G. Contractor involved?

Were there any other parties/contractors involved? An example would be a
construction company who is undertaking work on behalf of the owner of the
spilled substance and who may have contributed to, or directly caused the spill
and/or is responding to the spill.

H. Product Spilled

Identify the product spilled; most commonly, it is gasoline, diesel fuel or sewage.
For other substances, avoid trade names. Wherever possible, use the chemical
name of the substance and further, identify the product using the four digit UN
number (eg: UN1203 for gasoline; UN1202 for diesel fuel; UN1863 for Jet A & B)

I. Spill Source Identify the source of the spill: truck, ship, home heating fuel tank and, if known,
the cause (eg: fuel tank overfill, leaking tank; ship ran aground; traffic accident,
vandalism, storm, etc.). Provide an estimate of the extent of the
contaminated/impacted area (eg: 10 m?)

J. Factors Affecting Spill Any factors which might make it difficult to clean up the spill: rough terrain, bad

weather, remote location, lack of equipment. Do you require advice and/or
assistance with the cleanup operation? Identify any hazards to persons, property
or environment: for example, a gasoline spill beside a daycare centre would pose
a safety hazard to children. Use box K if there is insufficient space.

K. Additional Information

Provide any additional, pertinent details about the spill, such as any
peculiar/unique hazards associated with the spilled material. State what action is
being taken towards cleaning up the spill; disposal of spilled material; notification
of affected parties. If necessary, append additional sheets to the spill report.
Number the pages in the same format found in the lower right hand corner of the
spill form: eg. “Page 1 of 2", “"Page 2 of 2" etc. Please number the pages to
ensure that recipients can be certain that they received all pertinent
documents. If only the spill report form was filled out, number the form as “Page
1 of 1".

L. Reported to Spill Line by

Include your full name, employer, contact number and the location from which
you are reporting the spill. Use box K if there is insufficient space.

M. Alternate Contact

Identify any alternate contacts. This information assists regulatory agencies to
obtain additional information if they cannot reach the individual who reported the
spill.

N. Report Line Use Only

Leave Blank. This box is for the Spill Line’s use only.
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SPILL RESPONSE SOP’S
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DIESEL SPILL RESPONSE

1.0 PERSONAL PROTECTION INFORMATION

Ventilation

Use adequate ventilation.

Respiratory
Protection

Not generally required unless needed to prevent respiratory irritation. In case of spill or leak
resulting in unknown concentration, use NIOSH/MSHA-approved supplied air respirator.

Eye Protection

For splash protection, use chemical goggles and face shield.

Skin Protection

Use gloves resistant to the material being used, i.e., neoprene or nitrile rubber. Use protective
garments to prevent excessive skin contact.

2.0 HEALTH HAZARD DATA

Recommended
Exposure Limits

Not established.

Acute Effects of
Overexposure

Eye: May cause mild irritation, with stinging and redness of eyes.

Skin: May cause severe irritation. Repeated or prolonged contact may cause defatting of the
skin, resulting in dermatitis. Dermal LD50 for diesel fuel is >5 mL/kg (rabbit).

Inhalation: May cause irrigation to nose, throat or lungs. Headache, nausea, dizziness,
UNCONSCIOUSNESS may occur.

Ingestion: May cause irritation to intestines. May cause headache, nausea, unconsciousness. If
swallowed, may be aspirated resulting in inflammation and possible fluid accumulation in the
lungs. Oral LD50 for diesel fuel is 9 mL/kg (rat).

3.0 FIRSTAID AND EMERGENCY PROCEDURES

Eye Flush eyes with running water for at least 15 minutes. If irritation or adverse symptoms
develop, seek medical attention.

Skin Immediately wash skin with soap and water for at least fifteen minutes. If irritation or adverse
symptoms develop, seek medical attention.

Inhalation Remove from exposure. If breathing is difficult, give oxygen. If breathing ceases, administer
artificial respiration followed by oxygen. Seek immediate medical attention.

Ingestion Do not induce vomiting. Seek immediate medical attention.

4.0 FIREAND EXPLOSION DATA

Flash Point (Method Used) >130°F (>54°C) (Estimated)

Flammable Limits (% by

Volume in Air)

LEL: Not Established; UEL: Not Established.

Fire Extinguishing Media

Dry chemical, foam or carbon dioxide.

Special Fire Fighting

Procedures

Evacuate area of all unnecessary personnel. Shut off source, if possible. Use
NIOSH/MSHA-approved self-contained breathing apparatus and other protective
equipment and/or garments described in Section 1.0 if conditions warrant. Water fog or
spray may be used to cool exposed containers and equipment. Do not spray water directly
on fire — product will float and could be reignited on surface of water.

Fire and Explosion Hazards | Carbon and sulphur oxides and various hydrocarbons formed when burned.










5.0 SPILLAND LEAK PROCEDURES

Evacuate the area of all unnecessary personnel. Wear protective equipment and/or garments
described in Section 1.0 if exposure conditions warrant. Shut off source, if possible, and contain the
spill. Protect from ignition. Keep out of water sources and sewers. Absorb in dry, inert material
(sand, clay, etc.). Transfer to disposal drums using non-sparking equipment.

6.0 RESPONSE PERSONNEL

= Emergency Coordinator (large spill);

=  QOther personnel as required and designated by the Site Manager.

7.0 EQUIPMENT

Small Spill
= Portable diesel pump and hoses;
= Container of appropriate size;
=  Absorbents from facility spill kit (which require replacement once the spill is cleaned up);

= Personal protective equipment as specified in MSDS.
Large Spill

= The Spill Coordinator may set up a decontamination zone with decontamination equipment
(solvent wash, steamer, tyvek suits, etc);

= Portable diesel pump and hoses;
*  Truck-, or skid-mounted tank or drums of appropriate size;
= Absorbents;

= Personal protective equipment as specified in MSDS.

8.0 CONTAINMENT, RECOVERY AND DISPOSAL ACTIONS

Spills will be contained by containment berms. Recovery would involve pumping the spilled diesel
back into the tank if tank integrity were not affected or into a suitable tank or tanks for temporary
storage if the subject tank were damaged. Any diesel that was not contaminated by foreign matter
would be put back into the supply store. Contaminated diesel would be burned or backhauled on
for disposal by a hazardous waste contractor. If backhauled, the contaminated fuel would be
temporarily stored at the site.

If the spill is reportable (>100 L) report on the NT/NU Spill Line, 867-920-8130. In any case, log
the spill and complete report.
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Water
= Very unlikely;
= Containment boom deployed if possible;

= Diesel pumped from within berm and burned or pumped to a waste oil tank for backhaul
south.

Ice

= Scrape up contaminated ice;

= Remove residual ice to a container.
Land

= Use dyking, trenching, ditches, weirs, or berms as appropriate to contain spill; pump diesel
uncontaminated by foreign matter into suitable containers for use

=  Pump to a waste oil container for backhaul south;
= Place contaminated soil in a container for backhaul south.

Log the spill and complete report.

9.0 RESTORATION

Restoration applied will depend entirely on the nature of the spill and where it occurs:

= Spills on soil require removal of the soil and replacement with clean soil; sites will be
revegetated if practical.

=  Spills on ice require no restoration.

= Spills on wetlands or muskeg will require restoration of wetland vegetation if practical once
contaminants are removed.
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JET B SPILL RESPONSE

1.0 PERSONAL PROTECTION INFORMATION

Ventilation Local exhaust and mechanical (general) ventilation to maintain exposure levels.

Respiratory Protection Avoid breathing vapour and/or mist. Use with adequate ventilation. If ventilation is inadequate,
use NIOSH/MSHA certified respirator which will protect against organic vapour/mist.

Skin Protection Impervious protective gloves.

Eye Protection Safety glasses or goggles.

Other Protective Protective clothing as required, to avoid skin contact. An emergency eye wash station and

Equipment shower should be available.

Work Hygienic Practices | Wash with soap and water after handling product and before eating, drinking or smoking.

2.0 HEALTH HAZARD DATA

Acute Effects of May be mildly irritating to eyes. Prolonged or repeated contact may cause dermatitis. Vapours
Overexposure may irritate the nose, throat and upper respiratory tract and cause central nervous system
depression. Aspiration hazard.

Signs/Symptoms of Eye irritation, skin irritation, dermatitis, upper respiratory tract irritation, nausea, vomiting, diarrhea,
Overexposure headaches, dizziness, drowsiness.

3.0 FIRSTAID AND EMERGENCY PROCEDURES

Inhalation Remove to fresh air. Restore breathing. Get medical attention.

Ingestion Do not induce vomiting. Get medical attention.

Skin Contact Remove contaminated clothing. Wash with soap and water. If irritation persists, get medical attention.
Eye Contact Flush with water for 15 minutes while holding eyelids open. Get medical attention.

4.0 FIRE AND EXPLOSION DATA

Flash Point (Method) | -10°F, -23°C (CC)

Explosion LEL: 1.3% UEL: 8%

Fire Extinguishing Agents approved for Class B hazards (dry chemical, carbon dioxide, halogenated agents, foam,
Media steam) and water fog.

Special Fire Fighting | Fire fighters should use NIOSH-approved SCBA and full protective equipment when fighting
Procedures chemical fire. Use water spray to cool nearby containers exposed to fire.

Unusual Fire and Do not use direct stream of water on fire. Toxic gases are released during combustion. Vapour
Explosion Hazards may explode if ignited in enclosed area.

5.0 SPILL AND LEAK PROCEDURES

Evacuate the area of all unnecessary personnel. Wear protective equipment and/or garments
described in Section 1.0 if exposure conditions warrant. Shut off source, if possible, and contain the
spill. Protect from ignition. Keep out of water sources and sewers. Absorb in dry, inert material
(sand, clay, etc.). Transfer to disposal drums using non-sparking equipment.









6.0 RESPONSE PERSONNEL

= Emergency Coordinator (large spill);

=  Other personnel as required and designated by the Site Manager.

7.0 EQUIPMENT

Small Spill
= Portable diesel pump and hoses;
= Container of appropriate size;
=  Absorbents from facility spill kit (which require replacement once the spill is cleaned up);

= Personal protective equipment as specified in MSDS.
Large Spill

= The Emergency and Spill Coordinator may set up a decontamination zone
with decontamination equipment (solvent wash, steamer, tyvek suits, etc);

= Portable diesel pump and hoses;
*  Truck- or skid-mounted tank and/or drums of appropriate size;
=  Absorbents (spill kits);

= Personal protective equipment as specified in MSDS.

8.0 CONTAINMENT, RECOVERY AND DISPOSAL ACTIONS

Spills from drums and bulk tanks will be contained by containment berms. Recovery would involve
pumping the spilled Jet A back into the tank if tank integrity were not affected or into a suitable
tank or drums for temporary storage if the subject tank were damaged. Any Jet A that was not
contaminated by foreign matter would be put back into the supply store. Contaminated Jet A would
be burned or backhauled for disposal by a hazardous waste contractor. If backhauled, the
contaminated fuel would be temporarily stored at site.

If the spill is reportable (>100 L), report on the NT/NU Spill Line, 867-920-8130. In any case, log
the spill and complete report.

Water
=  Very unlikely;
= Containment boom deployed if possible;

= Jet A pumped from within berm and burned or pumped to a waste oil tank for backhaul south.

Ice

= Scrape up contaminated ice;
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= Remove residual ice to a container.

Land
= Use dyking, trenching, ditches, weirs, berms, as appropriate to contain spill;
* Pump jet a uncontaminated by foreign matter into suitable containers for use;
= Burn contaminated Jet A or pump to a waste oil container for backhaul south;
= Place contaminated soil in a container for backhaul south to a hazardous waste facility.

Log the spill and complete report.

9.0 RESTORATION

Restoration applied will depend entirely on the nature of the spill and where it occurs:
= Contaminated sand will be backhauled south to a hazardous waste contractor for disposal.

= Spills on soil require removal of the soil and replacement with clean soil; sites will be
revegetated, if practical.

=  Spills on ice require no restoration.

= Spills on wetlands or muskeg will require restoration of wetland vegetation, if practical, once
contaminants are removed.
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JET A SPILL RESPONSE

1.0

PERSONAL PROTECTION INFORMATION

Ventilation

Use adequate ventilation.

Respiratory Protection

Not generally required unless needed to prevent respiratory irritation. In case of spill or leak
resulting in unknown concentration, use NIOSH/MSHA-approved supplied air respirator.

Eye Protection

Use splash-proof, dust-resistant SAF goggles.

Skin Protection

Use gloves resistant to the material being used, i.e., neoprene or nitrile rubber. Use
protective garments to prevent excessive skin contact.

2.0

HEALTH HAZARD DATA

Recommended Exposure
Limits

Not established.

Acute Effects of

Eye: May cause mild irritation, with stinging and redness of eyes.

Overexposure Skin: May cause severe irritation. Repeated or prolonged contact may cause defatting of the
skin, resulting in dermatitis.
Inhalation: May cause irrigation to nose, throat or lungs. Headache, nausea, dizziness,
unconsciousness may occur.
Ingestion: May cause irritation to intestines. May cause headache, nausea, unconsciousness.
If swallowed, may be aspirated resulting in inflammation and possible fluid accumulation in
the lungs.
3.0 FIRST AID AND EMERGENCY PROCEDURES
Eye Flush eyes with running water for at least 15 minutes. If irritation or adverse symptoms
develop, seek medical attention.
Skin Immediately wash skin with soap and water for at least fifteen minutes. If irritation or adverse
symptoms develop, seek medical attention.
Inhalation Remove from exposure. If breathing is difficult, give oxygen. If breathing ceases, administer
artificial respiration followed by oxygen. Seek immediate medical attention.
Ingestion Do not induce vomiting. Seek immediate medical attention.
4.0 FIRE AND EXPLOSION DATA

Flash Point (Method Used)

>130°F (>54°C) (Estimated)

Flammable Limits (% by
Volume in Air)

LEL: 0.7.
UEL: Not Established.

Fire Extinguishing Media

Dry chemical, foam, carbon dioxide or water spray.

Special Fire Fighting
Procedures

Evacuate area of all unnecessary personnel. Shut off source, if possible. Use
NIOSH/MSHA-approved self-contained breathing apparatus and other protective equipment
and/or garments described in Section 1.0 if conditions warrant. Water fog or spray may be
used to cool exposed containers and equipment. Do not spray water directly on fire —
product will float and could be reignited on surface of water.

Fire and Explosion
Hazards

Moderate fire hazard when exposed to heat/flame. Vapour heavier than air; may travel
considerable distance to ignite source and flashback.










5.0 SPILLAND LEAK PROCEDURES

Evacuate the area of all unnecessary personnel. Wear protective equipment and/or garments
described in Section 1.0 if exposure conditions warrant. Shut off source, if possible, and contain the
spill. Protect from ignition. Keep out of water sources and sewers. Absorb in dry, inert material
(sand, clay, etc.). Transfer to disposal drums using non-sparking equipment.

6.0 RESPONSE PERSONNEL

= Emergency Coordinator (large spill);

= Other personnel as required and designated by the Site Manager.

7.0 EQUIPMENT

Small Spill
= Portable diesel pump and hoses;
= Container of appropriate size;
=  Absorbents from facility spill kit (which require replacement once the spill is cleaned up);

= Personal protective equipment as specified in MSDS.
Large Spill

= The Emergency and Spill Coordinator may set up a decontamination zone
with decontamination equipment (solvent wash, steamer, tyvek suits, etc);

= Portable diesel pump and hoses;
*  Truck- or skid-mounted tank and/or drums of appropriate size;
= Absorbents (spill kits);

= Personal protective equipment as specified in MSDS.

8.0 CONTAINMENT, RECOVERY AND DISPOSAL ACTIONS

Spills from drums and bulk tanks will be contained by containment berms. Recovery would involve
pumping the spilled Jet A back into the tank if tank integrity were not affected or into a suitable
tank or drums for temporary storage if the subject tank were damaged. Any Jet A that was not
contaminated by foreign matter would be put back into the supply store. Contaminated Jet A would
be burned or backhauled for disposal by a hazardous waste contractor. If backhauled, the
contaminated fuel would be temporarily stored at site.

If the spill is reportable (>100 L), report on the NT/NU Spill Line, 867-920-8130. In any case, log
the spill and complete report.
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Water
= Very unlikely;
= Containment boom deployed if possible;

= Jet A pumped from within berm and burned or pumped to a waste oil tank for backhaul south.
Ice

= Scrape up contaminated ice;
= Remove residual ice to a container.
Land
= Use dyking, trenching, ditches, weirs, berms, as appropriate to contain spill;
=  Pump jet a uncontaminated by foreign matter into suitable containers for use;
= Burn contaminated Jet A or pump to a waste oil container for backhaul south;
= Place contaminated soil in a container for backhaul south to a hazardous waste facility.

Log the spill and complete report.

9.0 RESTORATION

Restoration applied will depend entirely on the nature of the spill and where it occurs:
= Contaminated sand will be backhauled south to a hazardous waste contractor for disposal.

= Spills on soil require removal of the soil and replacement with clean soil; sites will be
revegetated, if practical.

= Spills on ice require no restoration.

= Spills on wetlands or muskeg will require restoration of wetland vegetation, if practical, once
contaminants are removed.
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GASOLINE SPILL RESPONSE

1.0

PERSONAL PROTECTION INFORMATION

Ventilation System

Local exhaust generally not required. Use only explosion proof electrical equipment.

Personal Respirators
(NIOSH-Approved)

Use NIOSH-approved SCBA in confined spaces or if exposed to heavy mist.

Skin Protection

Impervious gloves (viton, nitrile, neoprene) and impervious clothing.

Eye Protection

Safety glasses with side shields and face shield.

2.0 HEALTH HAZARD DATA

Acute Effects of Eye: Mild irritant with stinging and redness of the eyes.

Overexposure . - . - - -
Skin: Prolonged exposure may cause defatting, redness, itching, inflammation, cracking and
possible secondary infection.

Inhalation: Headache, nausea, weakness, sedation, unconsciousness
Ingestion: May cause irritation to the intestines. If swallowed maybe aspirated resulting in
inflammation and possible fluid accumulation in the lungs.
3.0 FIRST AID AND EMERGENCY PROCEDURES
Inhalation Remove to fresh air, provide oxygen therapy or resuscitation as indicated.
Ingestion Rinse mouth with water. Do not induce vomiting. Call physician immediately.

Skin Contact

Remove contaminated clothing and flush with soap and water for at least 15 minutes. If
irritation or adverse symptoms develop, seek medical attention.

Eye Contact

Flush with water for at least 15 minutes. If irritation or adverse symptoms develop, seek
medical attention.

4.0

FIRE AND EXPLOSION DATA

Flash Point (Method Used)

-40°C, -40°F (TCC)

Flammable Limits

LEL: 1.4%; UEL: 7.4%

Explosion

Fumes may accumulate away from the produce and if ignited flash back.

Fire Extinguishing Media

Dry chemical, foam, CO;

Special Information

Evacuate the area of all unnecessary personnel. NIOSH/MSHA approved SCBA and full
protective equipment. Approach from upwind if possible. Water should be used to keep
surrounding materials not on fire cool. Burning may cause toxic products of combustion.

5.0

=  Spill Coordinator;

RESPONSE PERSONNEL

=  Other personnel as required.

6.0

EQUIPMENT

= Hand tools as appropriate for clean up;

= Portable pump if spill contained and pooled;










= Absorbent materials;

= Appropriate container for recoverable spilled product.

7.0 CONTAINMENT, RECOVERY AND DISPOSAL ACTIONS

If spill is reportable, report on the NT/NU Spill Line, 867-920-8130.

If material released/spilled, eliminate sources of ignition. Evacuate area. Wear proper personal
protective equipment. Contain spill. Stop leak. If can be done without risk, absorb liquid with
suitable absorbent material. Collect for disposal.

If spill is on soil, excavate soil to below visible contamination. Place contaminated soil in the in a
container for backhaul south to a designated disposal facility.

Test the clean soil and if petroleum concentrations meet applicable CCME Soil Quality Guidelines. If
not excavate more soil and retest.

Log the spill and complete report.

8.0 RESTORATION

= Ifspill is to soil, once soil has tested clean, replace contaminated soil with clean fill.
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1.0 PLAN
1.1 Radiation Safety Program

1.2

1.3

In exploration camps where uranium mineralization has been discovered, members of the
workforce may work routinely with core samples containing uranium. Since uranium
undergoes a spontaneous radioactive decay, the workforce has a probability of an
exposure to radiation as a consequence of coming into close contact with, and handling,
uranium mineralization and ores. In addition, there is a risk of a radiation exposure from
the radioactive sources incorporated in certain items of equipment used in uranium
exploration.

In recognition of the potential for radiation exposure to individuals working with uranium
mineralization, this Radiation Safety Manual has been prepared for distribution to the
Exploration Department and contractors. The manual details the types of radioactive
materials that may be encountered, the relevant regulations, and the work practices to be
adopted to minimize exposure.

Radiation Safety Program Objective

The objective of the Radiation Safety Program is to minimize personal and environmental
radiation exposures to levels that are as low as reasonably achievable (ALARA),
economic and social factors considered. This is accomplished by the implementation of
personal and area monitoring procedures, safe work practices, and, where applicable, the
use of personal protective equipment.

Though the level of radiation exposure resulting from exploration activities is generally
minimal, Cameco is committed to the ALARA principle.

Regulator Framework

The first stage of exploration activity is regulated by the province of Saskatchewan and
Health Canada. The primary regulatory documents are the Saskatchewan Occupational
Health and Safety Act and Regulations, Radiation Protection Guidelines for Uranium
Exploration, and the Canadian Guidelines for the Management of Naturally Occurring
Radioactive Materials (NORM). In addition, the Canadian Nuclear Safety Commission
(CNSC) regulates exploration activities related to nuclear gauges and the transport of
radioactive substances. Once a project has progressed to the stage of “evaluating” an ore
body (as defined in the CNSC Guidance for Uranium Mine Site Licence Preparation) the
CNSC becomes the primary regulator.

Under the Canadian Guidelines for the Management of NORM, naturally occurring
radioactive materials are radioactive elements found in the environment. This includes
uranium, thorium, and potassium, and any of their radioactive decay products. By
definition NORM is not part of the nuclear fuel cycle, therefore it is not under the control
of the CNSC. It is the principle of the Canadian Guidelines, though, that workers exposed
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14

to NORM should by subject to the same radiation exposure standards that apply to
workers exposed to CNSC-regulated radioactive materials.

The Guideline recommends that the annual effective dose of persons exposed to NORM
as the result of a work practice (occupationally exposed workers) be limited to the values
given in Table 1. Occupationally exposed workers are those people who are exposed to
NORM as part of the routine duties, and are officially classed as NORM Workers.
Incidentally exposed workers and members of the public include employees or visitors
whose routine duties do not include exposure to NORM.

Table 1: Radiation Dose Limits

Affected Grou Annual Effective Dose Five Year Cumulative
P Limit (mSv) © Dose Limit (mSv)
Occupationally Exposed ©
Workers 20 100
Incidentally Exposed Workers 1 5
and Members of the Public

a) These limits are exclusive of natural background and medical exposure

b) For the balance of a known pregnancy, the effective dose to an occupationally exposed worker must be
limited to 4 mSv.

c) The five-year dose limit is 100 mSv/y, which translates to an annual dose limit of 20 mSv/y. For
occupationally exposed workers, a maximum dose of 50 mSv is allowed in one year, provided the five-
year limit is not exceeded.

Requirements of the NORM Management Program

In order to control doses to member of the public, as well as NORM workers, the
Canadian Guidelines recommend a program of dose classifications/thresholds and
reviews. These classifications determine the level and type of activities that must take
place in order to effectively protect the workers. The classifications and program steps
are described below and illustrated in Figure 1. Additional Cameco requirements are also
included in the programs, as applicable

Note this program is based on an assessment of the maximum annual effective dose for
members of the public and NORM workers, not the average. Additional information and
standards for establishing radiation protections programs is contained in the Canadian
Guidelines for the Management of Naturally Occurring Radioactive Materials

The underlying theme of all radiation protection programs and decisions, regardless of
the classification, is the ALARA principle. This means keeping doses As Low As
Reasonably Achievable, social and economic factors taken into account.
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1.4.1 NORM Program Classifications

1411 Unrestricted Classification

The program classification used when the maximum effective dose to a member of the
public is expected to be below 0.3 mSv/y and to a worker is expected to be less than 1.0
mSv/y. No further action is needed to control doses.

1.4.1.2 NORM Management Classification

The program classification when the assessed maximum annual effective dose to a
member of the public or incidental worker is expected to exceed 0.3 mSv/y. Public
access would need to be restricted, but worker access would be unrestricted. The NORM
Management Program for this classification may include:

e Restricting access to incidentally exposed workers.

e Introduction of material management procedures.

e Changes in work practices.

1.4.1.3  Dose Management Classification

The program classification when the assessed maximum annual effective dose to an
occupationally exposed worker is expected to exceed 1.0 mSv/y. For this classification,
the Dose Management Program should include:

e Worker notification of radiation sources.

e Consideration of work practices and protective clothing to limit worker exposures.

e Application of engineering controls where appropriate.

e Training to control and reduce worker dose.

e Introduction of a worker radiation dose estimation program.

e Reporting of worker doses to the National Dose Registry.

Components of the corporate Radiation Protection Program also need to be incorporated
into the Dose Management Program.

1.4.1.4  Radiation Protection Management Classification

The program classification when the assessed maximum annual effective dose to a
worker is expected to exceed 5.0 mSv/y. The Radiation Protection Management Program
for this classification should include:

e Introduction of a formal radiation protection program.

e Place workers expected to exceed 5 mSv/y in a personal radiation dosimetry program,
meeting the requirements of the CNSC.

e Provide protective equipment, clothing, and work procedures to reduce the worker
dose and spread of contamination.
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When the actual measured dose of a worker is over 5 mSvly, the following steps should
be added to the program:

e Use engineering controls and provide protective equipment designed to reduce
worker dose as required.

e Ensure that workers do not exceed the five-year average occupational dose limit of 20
mSvl/y.

Further, the entire corporate Radiation Protection Program and all requirements therein
must also be incorporated into the Radiation Protection Management Program.

1.4.2 Program Reviews

14.2.1 Initial Review

This is an initial assessment to determine if it is suspected that the maximum annual
effective dose will exceed 0.3 mSv/y for either the public or workers. A radiation dose
assessment is part of this review.

1422 Radiation Dose Assessment

Estimate the doses to workers and members of the public by conducting a radiation
survey of the workplace. This survey should include both gamma radiation and airborne
radioactivity, as appropriate.

1.4.2.3 Periodic Review

Whenever a NORM Management, Dose Management, or Radiation Protection
Management Program has been implemented, a periodic review is needed. The review is
to determine if there are any changes to the system that might affect doses, to monitor the
effectiveness of the program, and determine if any changes are needed. The frequency of
the review depends on the program itself and the likelihood that conditions at the work
site will change.
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Figure 1:

Figure 1: NORM Program Flowchart
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1.5

1.6

The Exploration Dose Management Program

Based on an assessment of doses in June of 2005, the potential currently exists for an
occupationally exposed worker to exceed 1.0 mSv in a year. According to the
classification scheme outlined in Section 1.4.1, the exploration radiation safety program
must meet the requirements of a Dose Management Classification, including components
of the corporate Radiation Protection Program. Requirements specific to individuals, e.g.
training, apply to occupationally exposed workers only.

Table 2 shows the breakdown of jobs performed at a typical exploration camp by
exposure category (occupationally or incidentally exposed workers). This list is based on
annual gamma doses measured by TLD badge between the years of 2003 and the first
quarter of 2005.

Table 2: Classification of Jobs by Exposure Group

Incidentally Exposed Group Occupationally Exposed Group
Drilling Crews Geologists

Labourers Geological Technicians
Corporate Management Geoscientists

Economic Geologist Geophysicists

The first four requirements of the Dose Management program are met via the
requirement for radiation training for all occupationally exposed employees, and the
requirement that all such employees have read this manual prior to beginning work. The
radiation dose estimation program and reporting of doses to National Dose Registry
(NDR) is detailed in Section 3.1.

Additional requirements of the corporate Radiation Protection Program are as follows:

e hazard identification and risk assessment (Section 2.2);
e documentation and records (Section 3.4.1);

e management reviews (Section 5.1); and

e auditing.

A review of all monitoring results (engineering and dosimetry) will be conducted
annually by the corporate Safety, Health, Environment, and Quality (SHEQ) Department.
The corporate Internal Audit SHEQ will also conduct an audit of one exploration field
camp every 18-24 months to assess compliance with this program and assess the overall
effectiveness of the program.

Risk Assessment

As per the corporate Radiation Protection Program, a risk assessment must be performed
to assess any hazards that, without controls, could reasonably cause a dose limit to be
exceeded or a non-compliance with laws or regulations. Though the occupationally
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2.0

2.1

2.2

exposed worker dose limit is 50 mSv per year and 100 mSv over a five-year dosimetry
block, the Dose Management classification is predicated on doses being less than 5
mSv/y. As such, hazards that could reasonably cause a dose in excess of 5 mSv will be
assessed. Example of such hazards includes a damaged radiation source, improper
storage of large quantities of high-grade uranium, or non-compliance with transportation
regulations.

DO

Application and Administration of Radiation Safety Program

All applicable radiation safety principles and procedures will be applied at exploration
sites where uranium mineralization is present. Once mineralization has been detected it
is the responsibility of the project geologist to implement and oversee the radiation
protection program at each site. The overall radiation protection program for the
exploration division is overseen by the SHEQ Coordinator, Exploration . Oversight
duties include record keeping (this includes all radiation monitoring data, dose
information, and training records, as detailed in Sections 2.2 and 3.1), communicating
any program changes to all department members and contractors, ensuring new hires and
contractors receive training, and general program management.

As per the corporate Radiation Protection Program, the corporate Safety, Health and
Environment (SH&E) department will conduct an annual management review of
elements of this program, including monitoring results, doses, and compliance, as
detailed in Section 9. In addition, the Exploration department has been added to the
corporate audit program. One exploration site will be audited every 18-24 months to
assess compliance with applicable laws and regulation, and overall program
effectiveness.

Training

Workers who are expected to exceed a dose of 0.3 mSv/y are considered occupationally
exposed and require additional radiation protection training. To assist in determining
which workers require training, Section 1.5 contains a breakdown of the jobs performed
by occupationally exposed workers and those performed by incidentally exposed workers
(those expected to be less than 0.3 mSv/y). If a job classification is not already included
in the list, contact the Exploration SHEQ Coordinator for assistance in performing an
initial dose assessment for this worker.

All new occupationally exposed workers, including contractors and students, must
receive the corporate office radiation safety presentation or attend the radiation protection
training course offered at one of Cameco’s operating sites in northern Saskatchewan prior
to starting work. The corporate office course is designed to give a basic knowledge of
radiation and radiation protection and provide general information on radiation hazards
and safe work practices at an exploration site. A copy of the corporate office presentation
is available on Exploration’s intranet site, SHEQ page. The Basic Radiation course at an
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operating site also provides the basics of radiation protection, spotting radiation hazards,
and safe work practices.

Training records, including worker name, course type (corporate or site), course date,
employment type (student, new hire, etc.) and employment start date will be maintained
by the SHEQ Coordinator, Exploration.

The SHEQ Coordinator, Exploration will also be responsible for communicating changes
in this program manual or in any department-wide procedures with a radiation safety
component to the field sites. This person will also be responsible for ensuring each new
employee is given a copy of this manual and informed of the need to read it before they
begin working with uranium.

Each field site will be responsible for presenting any site-specific procedures or work
instructions related to radiation safety to new hires.

221 Introduction to Radiation and Radiation Protection

This section provides a brief overview of the types of radiation, potential exposure routes,
and basic radiation protection principles. See the corporate office radiation safety
presentation, available on Exploration’s intranet site, SHEQ page, for further information
on radiation and radiation protection.

2.2.1.1  Types of Radiation

There are three types of ionizing radiation that are emitted by uranium ore, namely,
alpha, beta and gamma radiation. Alpha particles are relatively heavy charged particles
(helium nuclei) that are readily stopped by materials, such as a sheet of paper or outer
layers of dead skin. Beta particles are lighter, charged particles (electrons or positrons)
with slightly more penetrating power. They can be stopped by plastic or a thin layer of
metal, but can penetrate into the outer layers of the skin. Gamma rays are
electromagnetic radiation with high penetrating ability, such as being able to pass through
steel pipes and body tissues.

2.2.1.2 Internal and External Exposure

An external exposure to radiation occurs if a person is subjected to radiation originating
outside the body. External exposures primarily arise from gamma radiation emitted from
a radioactive material outside the body, for example a high-grade core sample. Beta
particles also have a limited ability to penetrate into body tissues and can result in
external exposures to both skin and eyes. Alpha particles are not an external hazard.

An internal exposure to radiation occurs if a person is subjected to radiation arising from
a radioactive material that has entered the body. The internal exposure is caused by alpha
and beta particles having direct access to sensitive body tissue, rather than being stopped
by less sensitive external tissues. Intake routes for radioactive materials are by inhalation
of dusts and particles, ingestion of loose material, or absorption through an open wound.
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2213 Sources of Radiation

There are three sources of radiation to be concerned with: uranium ore, long lived
radioactive dust, and radon progeny. These sources can be thought of as the physical
substances (rocks, dusts, etc.) that are giving off the alpha, beta, and gamma radiation.

Uranium ore is found in core samples containing uranium mineralization. It gives off
gamma radiation and is also a source of alpha and beta radiation. Gamma is its primary
hazard, however.

Long lived radioactive dust (LLRD) is the dust produced when uranium ore samples are
dispersed in some way (e.g. cut, ground, crushed, etc). These dust particles give off
alpha, beta, and gamma radiation. The primary hazard from LLRD is alpha radiation,
because the dust particles are loose (airborne or on surfaces) and can be taken into our
bodies by inhalation or ingestion.

Radon progeny are four radioactive particles produced by the decay of radon gas, which
is part of the uranium-238 decay series. Radon progeny are airborne and their primary
hazard is from alpha radiation, because they can be inhaled into the lungs.

2.2.1.4  Radiation Protection Principles

For routine exploration activities, external radiation (e.g. from core) is the most likely
source of radiation. There is potential for internal exposures, but this tends to be much
less than the external exposure potential.

Protection from both internal and external exposures is the responsibility of every
worker. This can be achieved by adhering to the four principles of Time, Distance,
Shielding, and Ventilation:

Time radiation exposure is reduced by minimizing the time spent close to
radioactive material;

Distance radiation dose rate from a source falls off drastically as the distance
between you and the radioactive source is increased,;

Shielding radiation can be absorbed by materials. External exposure is reduced by
placing dense materials like steel or concrete between you and the
radioactive material. Denser materials are more effective shields, but even
water can be a very good shielding material, and

Ventilation by ensuring good air-flow when working with uranium bearing materials,
radioactive dusts and particles are removed from the air that workers are
breathing. This significantly reduces the potential for internal exposure
caused by inhalation.

Section 2.4 includes specific work practices that incorporate these radiation safety
principles and must be followed whenever working with mineralized and other
radioactive materials.
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2.3

2.2.2 Good Housekeeping and Personal Hygiene

Since an internal exposure to radiation occurs from the inhalation or ingestion of
radioactive materials, work practices should be adopted that restricts the amount of
airborne dusts and contamination of hands, clothing, food utensils, etc. Reducing
airborne dusts is best achieved by handling mineralized materials in the wet state
whenever cutting or grinding is required. To further limit the potential for ingestion of
uranium, always wash hands before eating or smoking, do not chew gum or sunflower
seeds when working with ore, and remove all contaminated clothing and wash before
entering clean areas (e.g. eating areas or lodgings).

Radiation protection also involves minimizing the external exposures to radiation. To
this end it is important that the uranium mineralization is kept in its correct storage
locations. Any spillage or accumulation of the materials should be cleaned up
immediately. A gamma radiation exposure will arise from small piles of mineralized
material while an internal exposure will occur from inhalation of airborne dusts.

2.2.3 Personal Protective Equipment

When working with mineralized drill core samples, workers should wear coveralls and
gloves to keep ore dust from their hand and regular clothes. This helps to limit the spread
of contamination. Also, safety glasses are mandatory when working with mineralized
drill core to protect the eyes from beta radiation. Respiratory protection is also an option
for limiting exposure from dust and radon progeny, particularly when working in an
enclosed area.

Facility Radiological Hazards and Safe Work Procedures

2.3.1 Facility Radiological Hazards

This section summarizes the types and sources of radiation that can be present at the
various exploration facilities followed by a risk assessment.

2.3.1.1  Field Camps/ Core Shack

The primary source of radiation at a field camp or in a core shack is drill core and chips
from drilling programs that contain uranium. The main radiation hazards are external
exposure from gamma radiation emitted from the uranium mineralization, internal
exposure from inhaling or ingestion of the dusts arising from handling the uranium
mineralization, and inhalation of radon progeny.

Consequently the components of the radiation dose will be

i) external exposure from gamma radiation;

i) internal exposure from inhaled airborne dusts;
iii) inhalation of radon and radon progeny; and
iv) ingestion of dust (minor source).
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2.4

In addition, radiation hazards may exist due to artificial radioactive sources, such as soil
density gauges, down-hole logging equipment, spectrometers (with built-in sources) and
calibration sources for scintillation detectors. The radiation hazards from these sources

are external exposure from gamma radiation.

2.3.1.2  Corporate Office

Cameco Corporate Office does not currently possess a licence to receive or store
radioactive materials.

2.3.1.3  Saskatchewan Research Council (SRC)

Radioactive samples to be stored in Saskatoon will be stored at the Saskatchewan
Research Council, which is licensed for radioactive materials storage. The project
geologist will notify SRC of the impending arrival and departure dates of radioactive
material shipments. The project geologist will be responsible for completing the logbook
entries and taking spot radiation readings. When working at SRC, follow all of their
radiation safety procedures.

Safe Work Practices

This section provides a summary of safe work procedures when dealing with both
external and internal radiological hazards. These work practices address both the hazards
identified in Section 2.3 and less significant hazards.

2.4.1 Gamma Radiation (External)

The following general procedures are adopted when working with mineralized core:

e Store mineralized core in a “hot tent” at least 30 metres away from other structures,

e Any area where the gamma field is 25 uSv/h or greater must be posted with a sign
indicating elevated radiation fields, for example hot core storage areas,

e Do not loiter or work close to mineralized core samples when it is not required,

e Clean-up any material dispersed or left over after working with mineralized core
samples,

e Always wear a TLD monitor badge,
e If available, wear a DRD when working with mineralized core, and
o wear safety glasses to protect eyes from beta radiation and conventional hazards

2.4.2 Radon Progeny Exposure (Internal)

When working with uranium mineralization, it is important to work in a well-ventilated
area to minimize exposure to radon progeny. Open tent flaps or use the ventilation fan, if
available, to ensure adequate airflow within tents. When working in an enclosed area,
respiratory protection may be worn to further reduce any exposure to radon progeny.
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2.4.3 Long Lived Radioactive Dust - LLRD (Internal)

Internal exposure from the ingestion or inhalation of contaminated dusts or particles is
limited if the work procedure is “‘wet’. The core cutting procedure is a “wet’ process,
which utilizes water to cool the blade during cutting. Gloves and coveralls are also
normally worn when handling the core whether wet or dry to limit contamination of
hands and regular clothing and limit the spread of contamination. Respiratory protection
may also be used to reduce exposure.

Prevention of ingestion of radioactive bearing material can also be achieved by washing
hands prior to smoking and eating, not chewing gum or sunflower seeds where there is
the potential for contamination, and removing coveralls and gloves prior to entering clean
areas (e.g. eating or lodging areas). Open wounds present a pathway for radioactive
contaminants. Personnel must ensure that any such wound is covered by clothing or
other means.

2.4.4 Dirilling and Core handling

Once mineralization has been intersected the drillers need to be instructed on how to
minimize contact with the core and to store mineralized core at some distance from the
core shack, prior it being transported into camp.

1. When drilling through mineralized zones, any recycled water should be collected into
tanks or drums. Once the cuttings settle out, the water can be recycled. The
container should then be sealed and shipped to a Cameco mine or mill for disposal.

2. Any spills of radioactive material should be collected in barrels, sealed and moved to
a Cameco mine or mill for disposal.

3. Core is logged into the hot core shack. Date, time and the gamma level at 1 meter are
recorded in a logbook. This requires a special meter; one with the lowest scale
reading 0 to 1 uSv/h is preferred. The core is only allowed to remain in the core
shack for 48 hours. The radiation level is recorded daily, while the hot tent is in use.
A sign warning of radiation must be placed on the core shack door while core is
inside. The date and time is recorded when the mineralization is removed. Each time
the core is brought into the core shack you must record the entry and exit date and
time.

4. If you can smell the uranium, then you have a problem with ventilation. Standard
practice should be to have two fans set up in separate windows. One should force air
into the tent and the other forcing it out. Before entering the core shack, the door
should be fanned a few times to help flush the tent.

5. Before entering the hot core shack, a personal dosimeter (DRD) should be obtained
and activated. Time in the hot core shack and the dosimeter reading at the end of
work is recorded. (Note: Sometimes these DRDs can be obtained from the mine
sites).

6. Floor sweepings from the mineralized core tent and contaminated gloves and personal
protective gear will be collected in a dedicated, sealed storage container or drum and
disposed of at a licensed facility, typically a Cameco mine or mill.
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3.0
3.1

7. Upon completion of drilling, the contractor’s equipment must be decontaminated
before being released. This may require the equipment being taken to one of our
mines or mills. The floorboards may have to be replaced, to reduce the surface
activity. The contaminated equipment must be disposed of at the designated
radioactive disposal site at one of Cameco’s facilities.

8. Itis assumed that the projects are using the normal safety equipment when dealing
with mineralized drill core. This would include coveralls, gloves, respirator and safety
glasses.

9. Safety glasses are mandatory when working with mineralized drill core.

10. After a drill hole is completed, drill mud, cuttings, soils, etc. with a uranium content
greater than 0.05 % U3Og must be disposed of down the drill hole. The upper 30
metres of bedrock or the entire depth of the hole, whichever is less, is then grouted.
In addition, if mineralization greater than 1.0% U3Og was encountered over a length
of greater than one metre and with a metre-percent concentration greater than 5.0,
grout the entire length of the mineralized zone and not less than 10 metres above and
below the mineralized zone.

After moving off a mineralized drill hole the site must be scanned for contamination.
Since the drilling fluid would have been collected during drilling, no contamination
should be found. However, core chips and fluid from the tube may cause a problem.
Sites must be cleaned to the Saskatchewan Environment clean-up criteria (Guidelines for
Northern Mines Decommissioning and Reclamation, Nov 30, 2008), which is 1.0 uSv/h
above background averaged over a 100m by 100m area. Readings are to be taken at a
height of one meter. The contaminated soil must be removed and disposed of at a
licensed facility.

CHECK

Exposure Control and Monitoring

The level of radiation exposure of personnel during all facets of the exploration activities
can be expected to be low. However, to meet the requirements of a Dose Management
program under NORM Guidelines and to assist in implementing the ALARA principle, a
certain amount of radiation monitoring is to be conducted. This will range from personal
monitoring when working with mineralization to routine swipe surveys of the camp. All
radiation monitoring information is to be recorded.

3.11 Gamma Radiation

3.1.1.1  Personal Monitoring for Saskatchewan Camps

For official dosimetry purposes, monitoring equipment (e.g. TLD or OSL badges) from a
licensed dosimetry service provider are used to measure gamma doses. The corporate
Exploration Department rents the dosimeters from the licensed distributor (an example is
Landauer) and distributes them to the appropriate personnel on a quarterly basis.

Cameco Corporation UNCONTROLLED DOCUMENT WHEN PRINTED Page 13 of 33










Title: Exploration Radiation Safety Manual Doc. Type: Program Doc. No. EXP-RAD

Date Issued: June 24, 2009 Date Revised: June 24, 2009 Rev. No. 2

All Cameco or contractor personnel who will be working with or handling the core,
working at the drill, or in the hot core shack must have a dosimeter assigned to them.
These badges are to be worn whenever working with uranium mineralization. When not
in use, the dosimeters should be stored next to the control dosimeter for that location (i.e.
camp or corporate office). The dosimeters are sent to the appropriate dosimetry service
(e.g., Landauer) for reading when they are changed.

Direct Reading Dosimeters (DRDs), such as the Canary IV units, provide a daily reading
of the gamma dose. These units do not replace the dosimeters, which provide the official
gamma dose, but can be useful at tracking radiation doses on a daily basis. DRDs should
be used whenever working with mineralized core.

3.1.1.2 Personal Monitoring for International Travellers

This section applies specifically to the Global Exploration group, but could include
anyone who will be travelling outside of Canada as part of their routine duties. This
section has been added to address the problem of dosimeters accumulating exposure due
to x-ray scanning at airports. Once scanned, the dosimeter no longer reflects the actual
dose received by the worker.

In addition to a personal dosimeter, all routine international travellers will be assigned
their own control dosimeter. The personal dosimeter is to be worn as per Section 3.1.1.1
and the control unit kept in a low background area (e.g. office, hotel, etc). When not in
use, the personal dosimeter is to be stored in the same location as the control unit. It is
very important that while travelling, the routine and control dosimeters be stored together
in carry-on baggage. This will help insure that the control unit accurately accounts for
additional exposure received from x-rays, while limiting the amount of x-ray exposure
(baggage that is stowed gets significantly higher exposure than carry-on baggage does).

The use of individual control badges will have to be communicated properly to the
dosimetry provider to ensure accurate results are reported.

3.1.1.3  Area Monitoring

For general occupational and environmental monitoring, the gamma radiation levels at
normally occupied locations, excluding areas with mineralized material, (e.g. kitchen,
lodgings, and other clean areas) should be measured at least annually. These
measurements are typically taken at 1m above the ground, and can be used to assess
contamination build-up issues.

Core samples will also be measured as they are logged in or before transport.

It is important when using a gamma radiation meter or scintillometer to become familiar
with the units in which the meter is calibrated and the range of each scale. The indicated
units can be (i) roentgens (R), (ii) Rad (rad), (iii) rem (rem or r), (iv) grays (Gy), (V)
sieverts (Sv), or (vi) counts per second for the scintillometer. When dealing with gamma
radiation levels in air, then the relationship between the first four units is:

1R =0.87rad = 0.87 rem = 0.0087 Gy = 0.0087 Sv
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These units are quite large quantities so it is common to use the metric prefixes for
subunits, such as milli- (m) and micro- (u). Thus the above relationships can be written

as

1 mR =0.87 mrad = 0.87 mrem = 8.7 uGy = 8.7 uSv

While technically 1 R = 0.87 rad, for simplicity the conversion between roentgen and rad
is often given asl R = 1 rad. The other units are simply converted 1 rad =1 rem = 0.01
Gy =0.01 Sv. A useful conversion table is:

Table 4: Unit Conversion Table

MR mrem mSv USv
100 1 1000
10 0.1 100
1000 1 0.01 10
100 0.1 0.001 1
10 0.01 0.0001 0.1

The relationship between the number of counts per second for three common
scintillometers and the unit of microsievert per hour is shown in Figure 2.

For actual operating instructions for any gamma radiation meter or scintillometer to be
used refer to the manufacturer's manual. The meters must be calibrated annually by the

appropriate authority.
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Figure 2: Conversion Graph Between Counts per Second (cps)
and Microsieverts per Hour for Common Scintillometers
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3.1.2 Radon Progeny

One of the decay products of uranium is radon. Radon is a gas that emanates from
materials containing uranium. In an unventilated room, the level of radon in the air in the
vicinity of uranium materials can rise substantially and become a health risk from
inhalation of the radon and its progeny. A natural breeze or forced ventilation quickly
disperses airborne radon concentrations.

At uranium exploration camps potential radon problem areas are enclosed storage sheds
or tents. Such work places should be well ventilated prior to commencing work in them.

Storage sheds/tents can be ventilated by opening windows and doors to obtain airflow
through the area.

Past monitoring has shown only trace background levels of radon progeny in the core
tents. Either radon progeny monitors from Radiation Institute of Canada (RSIC) or radon
track etch cups will be placed in the core shacks to assess radon progeny concentrations.
Results of these monitors have historically been below the threshold for dosimetry
monitoring required in the NORM Guidelines, see Appendix C for a detailed assessment.
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3.1.3 Long Lived Radioactive Dust (LLRD)

The majority of work carried out on the core, where particulate matter is generated, is a
wet process and therefore minimal dust is generated. It is important to ensure that
machinery and work areas are cleaned after use. Dirty machinery and work areas can
become dust sources when they dry. Personal hygiene is also important in preventing the
inadvertent spread or ingestion of radioactive material. Food must not be consumed and
no smoking allowed in areas where radioactive core is being stored or handled. When
handling mineralized core, coveralls and gloves must be worn, and these must be taken
off before entering uncontaminated areas.

LLRD monitors from Radiation Institute of Canada (RSIC) will be placed in the core
shacks to assess LLRD concentrations. Results of these monitors have historically been
below the threshold for dosimetry monitoring required in the NORM Guidelines, see
Appendix C for a detailed assessment.

3.1.4 Contamination Monitoring

Contamination monitoring is performed by assessing the loose contamination using a
swipe. Data collection should begin once the camp is laid out to establish background
levels in the camp. The results from these checks will be submitted, when an ore
extraction permit is applied for.

Before drilling, swipe tests should be completed in your work area and around the camp.
A swipe sample is taken by wiping the swipe over an area 100 cm?. The following
locations are recommended for routine swipe samples:

2 tests of each core shack floor.

2 tests of the core table in each core shack.

1 test of each office table in the core shacks.

2 tests of the floor in the dry. (If possible a dirty dry should be established

for contaminated clothing, laundering of coveralls doesn’t get done
regularly in a drill camp.)

2 tests of the benches in the dry

2 tests of the kitchen floor.(people with dirty coveralls should not be
allowed in the kitchen)

2 tests of the kitchen benches
2 tests of the kitchen tables

If contamination starts showing up in the kitchen, then urine samples may be required. In
addition, dust samples could be required if contamination levels are found to be
unacceptable. Clean areas are to be maintained at less than or equal to 0.05 Bg/cm?.
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3.2

3.3

3.4

3.5

These tests should be completed every 30 days and at the end of the program. The
swipes are sent out to the radiation department at one of the Cameco operations for
counting.

Documentation of Monitoring Results

The project geologist is responsible for collecting and maintaining accurate records of all
monitoring results. Appendix D contains an example of an Excel spreadsheet that is to be
used to record the radon progeny, LLRD, and contamination information for each camp
and the TLD doses by year and quarter for all Exploration Department employees and
contractors.

Equipment Calibration

All radiation monitoring equipment (e.g. gamma meters, DRDs) used at the exploration
camps must be calibrated by a CNSC approved facility on an annual basis. Each
exploration camp is responsible for maintaining a list of all equipment on site and
ensuring that each piece is calibrated on-time by an approved facility. The Data &
Quality Assurance Coordinator is responsible for maintaining the calibration records for
equipment required for radiation protection within the Exploration division. Annually,
each camp will provide the Data & Quality Assurance Coordinator with a summary of the
number of pieces of equipment calibrated.

Radioisotope Control

The use and storage of all radioisotopes must follow all applicable regulations of the
Canadian Nuclear Safety Commission, the primary regulator of radiation sources and
devices. Examples of such sources include instrument check sources and nuclear gauges.

Transportation of Radioactive Material

The transportation of uranium mineralization and ores that have an average specific
activity in excess of 1 kBg/kg U-238 conform to the requirements of the Packaging and
Transport of Nuclear Substances Regulations. The procedure for the transport of
uranium bearing material is contained in Appendix A. All personnel shipping radioactive
materials shall be certified to the standards required by the Transport of Dangerous
Goods Regulations

The exploration camps have one exemption to the Transport of Dangerous Goods
Regulations. Due to the remoteness of some exploration camps, we are permitted to
transport core samples by air, providing they are less than 100 mm in diameter and are
packaged in accordance with the Packaging and Transport of Nuclear Substances
Regulations (section 12.11 of the TDG Regulations). This packaging requirement
includes using IP-2 packaging if the sample averages more than 2% uranium.
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3.5.1 Shipping Material Off Exploration Property

Prior to shipping anything off of an Exploration property, it must be cleared for free
release to the public or have the proper shipping documents. To ensure that the
appropriate measurements are taken and documents are completed correctly it may be
necessary to request a radiation technician from one of Cameco’s operating sites travel to
the Exploration property to take the required radiological measurements. To ensure that a
technician is made available, it is important to make this request well in advance of
needing the material moved off-site.

Material may not be released to the public (including the owner of the material) unless it
is below the contamination limit for free release. This limit is 0.4 Bg/cm?, as defined by
the International Atomic Energy Agency, Regulations for the Safe Transport of
Radioactive Materials 2009 Edition. Any material with surface contamination levels
above this amount must be cleaned to below the release limit before it can be released to
the public.

To properly clean a material, prior to release, it may be transported under applicable
regulations to one of Cameco’s licensed sites. Prior to shipping any material to (or
through) a CNSC licensed Cameco site, that site’s Radiation Department must be notified
of the shipment, in advance. The Exploration Department is responsible for scheduling
and arranging any work that to be performed at a Cameco site (e.g. cleaning, repairs, etc.)
with the appropriate site departments (e.g. maintenance, site services, etc.). Typically
several weeks notice may be required.

Because the uranium encountered during exploration activities is considered naturally
occurring radioactive material (NORM), a CNSC licence is not required to possess this
material. Because of this, it is possible to ship materials that are considered contaminated
under the transport regulations between Cameco exploration properties with the proper
shipping documents. However, before any material leaves Cameco’s control, it must be
cleaned to the free release limit of 0.4 Bg/cm?.

352 Radioactive Sources

Radioactive sources need to be transported as per the Packaging and Transport of Nuclear
Substances Regulation. The particular packaging and labelling required depends upon
the source to be transported. Transportation of radioactive sources is not likely to be
routine so each case needs to be considered separately. Reference to the Packaging and
Transport of Nuclear Substances Regulations should be made at the appropriate time.
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40 ACT

4.1 Management Reviews

The Project Geologist is also responsible for reviewing the monitoring results on a
routine basis and assessing compliance. Table 5 shows the control points that have been
established for each monitoring type.

The swipe control point is the same as the clean-up criteria used by the mines and mills.
The radon/radon progeny and LLRD criteria are set at the upper limit of concentrations
for the Unrestricted Class. Above these levels, doses need to be assessed and additional
controls may need to be implemented. The gamma dosimeter control point is set
somewhat below the annual dose constraint for the Dose Management Classification of 5
mSyv, to provide advance warning of possible changes in work practices, exposure
conditions, and the need to reassess and/or upgrade the current radiation protection
program.

These control points are also listed on the spreadsheets described in Section 7.5. In
addition, Appendix E contains an example of the compliance report for each of the
monitoring types.

Table 5: Control Points for Each Radiation Monitoring Types

Monitoring Type Control Point
Swipe Any reading over 0.05 Bg/cm®
Radon/Radon Progeny Average concentration of 150 Bg/m® radon or 0.016 WL
Radon progeny measured by PAD over one month period
LLRD 0.11 Bg/m® average LLRD concentration measured by
PADs over one month period
Gamma dosimeter Individual dose of 1 mSv per quarter or 4 mSv per year

Annually, a report is to be submitted to the Director, Safety and Radiation for review.
This report will contain the following information:

e asummary of the monitoring results for each camp (e.g average and maximum for
each monitoring type);

e the percent of required/competed samples by monitoring type and site;

e adetailed report of the gamma dosimetry results for each worker;

e the percent of required/competed training; and

e the percent of equipment calibrated on time.
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Appendix A
Transportation of Radioactive material

The standard unit of measure of the activity (humber of atoms decaying per second) is he
becquerel (Bq). Since 1 Bq is a very small quantity, larger multiples are used as follows:

1kBq = kilobecquerel = 1000 Bq = 1x103Bq
1MBqg = megabecquerel = 1,000,000 Bq = 1x106Bq
1GBg = gigabecquerel = 1,000,000,000 Bq = 1x109Bq
1TBq = terabecquerel = 1,000,000,000,000Bq = 1x1012Bq

Becquerels replace the curie (Ci) as the unit of measure of activity. The radiation dose-
equivalent is expressed in units of sieverts (Sv). Smaller fractions are often used as follows:

1x10-3 Sv
1x10-6 Sv

1 mSv

millisievert = 0.001Sv

0.000001 Sv

1 uSv microsievert

The sievert replaces the older unit for dose-equivalent, the “rem”.

Following are procedures that can be followed for shipping many types of Class 7 materials and
surface contaminated objects from Exploration Sites/Camps. These procedures are designed to
help certified shippers of Class 7 radioactive material meet al regulatory and corporate
requirements. These procedures do not apply to the air transport of radioactive material.

Other references you may require are:

e Packaging and Transport of Nuclear Substances Regulations, SOR/2000-208, February,
2004.

e |AEA Safety Standards TS-R-1 2005 Edition: Regulations for the Safe Transport of
Radioactive Material.

e Transport of Dangerous Goods Clear Language Regulations, SOR/DORS/2001-286.

Radioactive material shipments are shipments of a known mass, grade, and type of radioactive
substances, for example core samples, yellowcake, and tailings. Surface contaminate objects
(SCOs) are pieces of equipment, scrap, etc. that have uranium embedded into the surface that can
not be removed. The proper procedure should be followed for each type of shipment

If you are shipping material from a Cameco Mine or Mill Operation, site procedures must be
followed.
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Road Transport of Radioactive Materials (Core Samples)

Step 1: Determine the specific activity of the material

The specific activity is the number of Becquerels of activity per unit of mass of material
(kBg/kg or Bg/g). Table 1 shows the specific activities of yellowcake, ore, and tailings.
To calculate the specific activity for an ore/YC or tailings sample, multiply the
appropriate specific activity from Table Al by either the sample’s grade or mill feed
grade, respectively. If the grade is not known, it can be estimated using the following
formula:

Contact Gamma Reading (uSv/h)
45uSv/h

% U308=

Table Al: Summary of Specific Activities for Radioactive Material

Material Specific Activity

Key Lake YC 42,000 kBg/kg

Rabbit Lake YC 35,000 kBg/kg

Uranium Ore 1500 kBq/kg per % U3Og

Tailings 1100 kBq/kg per % U3Og of mill feed
grade

If the specific activity is greater than 1 Bg/g (1 kBg/kg), the material is considered
radioactive and TDG is required.

Step 2: Determine the total activity of the shipment

To calculate the total activity, multiply the specific activity by the mass of the sample, as
described below (note: the unit of MBq is used here instead of kBqg because the total
activity is usually a large value and the unit of MBq is more appropriate (1 MBq = 1000
kBq)).

1) Calculations for Total Activity for Yellowcake:
Total Activity (for Rabbit Lake) = (35 MBg/kg) * (mass of sample (kg))
Total Activity (for Key Lake) = (42 MBq/kg) * (mass of sample (kg))
2) Calculation for Total Activity for Uranium ore/drill core:
Total Activity = (1.5 MBqg/kg per % U3Og) * (%U30g) * (mass of sample (kg))
3) Calculation for Total Activity for Uranium Tailings:

Total Activity = (1.1 MBg/kg per % U3Og of mill feed grade) * (%U3Og in mill
feed) * (mass of sample (kg)).
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Step 3: Package the material

The following instructions describe how to package both liquid and solid samples of
radioactive material. As noted below, IP-2 packages (steel drums) are preferred where
possible for shipment, but are a requirement if the material being shipped has an average
grade of 2% U3Og or greater. Below 2%, the material may be shipped in IP-1 packages
(sealed plastic bucket).

Inner Packaging — Solid Samples
1. Place the sample in a bottle or a plastic bag. If the sample is in a bottle, tightly secure
the lid using electrical tape.

2. Line the shipping drum using a shipping envelope or a large plastic bag. Ensure the
plastic bag extends above the height of the shipping drum.

3. Place the prepared sample bottle/bag in the shipping drum and fill all empty spaces
with suitable filler.

4. Secure the shipping envelope.
5. Add more filler if necessary then secure shipping drum lid.

Inner Packaging — Liquid Samples

1. Line the shipping drum using a shipping envelope or a large plastic bag. Ensure the
plastic bag extends above the height of the shipping drum.

2. Place the prepared sample bottle in the shipping drum and fill with absorbent.
3. Secure the shipping envelope.
4. Add more absorbent then secure shipping drum lid.

Note: If the liquid volume is equal to or less than 50 ml, the package must contain
absorbent (vermiculite) sufficient to absorb twice the volume of the liquid. If the liquid
volume is greater than 50 ml the package must contain the absorbent and an inner and
outer containment component. A plastic bucket is the best choice for the inner
containment component.

Outer Packaging — Solid or Liquid Samples

Industrial packages IP are designed to meet general requirements in relation to mass,
volume and shape therefore allowing for easy and safe handling and transport. Cameco
is a leader in the uranium industry and strives to surpass the minimum standards
therefore, use a steel drum (IP-2) when possible.

Step 4: Take gamma measurements and record Transport Index

Once the material has been packaged, move the package to a low background area, and
take gamma measurements on contact and at 1m on as many sides of the package as
possible. Record the maximum contact and 1m reading in uSv/h.
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If there is more than one package (i.e. pail, drum, etc.), a gamma measurements must be
for each package.

The next step is to determine the transport index (T1). The formula for calculating the TI
is as follows:

Tl = ( Max Gamma at 1m (uSv/h)
10

jx Multiplication Factor
The Multiplication Factors are determined by the size of the package, as shown in Table
2.

This calculated TI should be rounded up to the first decimal place (e.g. 1.13 becomes
1.2). If the TI calculated from the formula above is less than 0.05, the Tl is zero.

Table A2: Multiplication factors for use in T1 calculation

Size of Load * Multiplication Factor
Less than 1 m? 1
More than 1 m? but less than 5 m? 2
More than 5 m? but less than 20 m* 3
More than 20 m? 10

* Use largest cross-sectional area of load being measured

Step 5: Determine Labeling Requirements and UN Number

Two pieces of information are required to determine the method of shipment: (1) the TI,
and (2) the maximum radiation level on the external surface of package. Using these two
numbers, first determine the label category from Table A3. Note that both conditions
must be met for a category or you will need to choose the next label category. (e.g. If the
Tl is 0 but the maximum radiation measurement on the external surface is 7 uSv/h the
label would be 11-YELLOW)

If there is more than one package, each package must be labeled properly.

Table A3: Labeling requirements.

: Maximum Radiation
Transportation Level on E :
Index TI evel on Externa Label Category
Surface

0 Not more than 5 pSv I-WHITE

More than 0 but not More than 5 uSv/h but not

more than 1 more than 500 pSv/h II-YELLOW

More than 1 but not More than 500 pSv/h but

more than 10 not more than 2000 uSv/h H-YELLOW
More than 2000 pSv/h but

More than 10 not more than 10000 1I-YELLOW and also
uSv/h under exclusive use
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Next, determine the description / shipping name and the product identification number (PIN)
from Table A4. The choices for shipping uranium are LSA | UN2912, SCO | and SCO Il UN
2913, Excepted Material UN2910. The PIN number UN 2913 is for SCO shipments and should
not be used for radioactive material shipments. The following procedure may be

deciding.

Is the label category I1-YELLOW or higher?

If YES, then it should be shipped as LSA UN2912.

helpful in

If NO, then determine whether the amount of uranium in the package is below the limit for an
excepted package. An excepted material package must have less than 8.6g of 100% grade
natural uranium ore; this is the same as 430g of 2% material (8.6/0.02) or 860g of 1% material
(8.6/0.01 = 860), etc.  Substitute the grade, as a decimal, into the following formula. If the
mass of the package is less than the mass calculated below, it can be shipped as Excepted

Material.

8.69

Sample Grade (decimal) -

Note that the loose contamination on the outside of the package must be less than 0.4 Bg/cm®.

When there is any doubt, sent the shipment as LSA | UN2912.

Table A4: Classification of Class 7 (Radioactive) Material

Description &
Shipping Name

Product
Identification
Number (PIN)

Definition

Radioactive material,
low specific activity

LSA- radioactive material which, by its nature

has a limited specific activity.

object (SCO I and II)

(LSAI)N.O.S. UN 2912 Yellowcake, tailings, ore, special waste are
categorized as LSA

Radioactive material, Excepted package — package containing

excepted package, radioactive that is designed to meet the

limited guantity of UN 2910 general requirements in IAEA Safety Series

material No. 6. Limited quantity of material — must
meet activity limits in Table IV of IAEA
Safety Series No. 6.

Radioactive material, A solid object which is not itself radioactive

surface contaminated UN 2913 but which has radioactive material distributed

on its surface.
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Step 6: Fill in the TDG paperwork

1. The name of the radioactive material or the symbol of the radionuclide or element and its
atomic number; (U-natural)

2. A description of the physical and chemical form of the radioactive material or, where the
material is a special form, a statement to that effect. Standard formats for exploration
shipments are as follows:

When Shipping Material Name Physical Form Chemical Form
Drill core U-natural Solid U-natural
Tailings U-natural Solid or Liquid Uranium Tailings

For SCO shipments a physical description is low specific activity material embedded on
surface

Special form shipments may include “encapsulated instrument”, etc.

3. The volume (or mass) of the sample and the number of pieces (drums, barrels, etc.) in the
shipment

4. The total activity of the radioactive material in Bg, MBq, GBq, etc.

5. A statement indicating which of the labels is affixed to or printed o the package (“Radioactive
White-1”, “Radioactive Yellow-11”, or “Radioactive Yellow-111"")

6. If the package displays a Radioactive Yellow-11 or Radioactive Yellow-111 label, the transport
index of the package.

7. Where no special instructions are required indicate this with the statement “no special
handling required”.

Refer to Example 1 at the end of this Appendix for an example of the completed paperwork

Step 7: Placard the transport vehicle

Place the appropriate placard for the class of radioactive material on the transport vehicle (Step
5, Table A4).

Transportation of Surface Contaminated Objects

If a beta/gamma meter is not available, equipment may need to be taken to one of the Cameco sites to be
scanned for surface contamination. This procedure applies to a contractor’s or employee’s tools and
vehicle after working with mineralization, as well as any other objects that were in contact with
mineralization. The assistance of a CNSC licensed site’s radiation department staff and equipment will
be required for this process.

Step 1: Clean the object
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Step 2: Determine objects surface radioactivity (Bg/cm?)

Using a beta/gamma meter, measure the object’s surface radioactivity in Bg/cm? to determine if it
can be released from regulatory control (free released). The contamination limit for free release
is 0.4 Bg/cm?. This monitoring is to be performed in accordance with the procedures of the site
from which the radiation staff has been requested.

If the surface of the object is below 0.4 Bg/cm? — this item is not considered radioactive and can
be released from site. The remaining steps are not applicable and do not need to be followed.

If the surface of the object is above 0.4 Bg/cm®:
- Attempt to clean the object again
- If this item cannot be cleaned to below 0.4 Bg/cm? it must be shipped with
appropriate shipping paperwork (e.g. TDG) and cannot be released to the public.
Proceed through the remaining steps below.

Step 3: Estimate the total activity

Shipping documents and labels for SCO-I require the total radioactivity present on the
surface of the object to be recorded. Estimate the “Total Activity” on the object with the
following calculation:

Bqg/cm? (from step 1) x surface area of the object (in cm?) = Bq
The surface area of the object will have to be measured or estimated.

The calculated total activity is used for the completion of the TDG paperwork (SCO-1) and is
entered on the category labels for the object or package. The result can be converted to kBq or
MBgq if this is more convenient.

The following are the contamination limits to qualify as an SCO-I item:

- nonfixed contamination on accessible surfaces must not exceed 4 Bg/cm? averaged over
300 cm? for all radiation types,

- fixed contamination on accessible surfaces must not exceed 40,000 Bg/cm? averaged
over 300 cm? for all radiation types, and

- non-fixed and fixed contamination on inaccessible surfaces must not exceed 40,000
Bqg/cm? averaged over 300 cm? for all radiation types.

The following are the contamination limits to qualify as an SCO-II item;

- nonfixed contamination on accessible surfaces must not exceed 400 Bg/cm? averaged
over 300 cm? for all radiation types,

- fixed contamination on accessible surfaces must not exceed 8 x 10° Bg/cm? averaged
over 300 cm? for all radiation types, and

- non-fixed and fixed contamination on inaccessible surfaces must not exceed 8 x 10°
Bg/cm? averaged over 300 cm? for all radiation types.

All SCO Il items must be shipped in an IP-2 package.
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Step 4: Packaging and Shipment of an SCO

Options for shipping items that meet the SCO-I designation.

1. Unpackaged (ie. an SCO-I item strapped to a pallet):

i) the objects can not be lost off of the conveyance (ie. the tailgate on the truck must be

done up)

ii) the load shall be exclusive use for the SCO-I shipment, nothing else can be shipped with
the unpackaged SCO-I item
iii) where it is suspected that non-fixed radioactive material exists on the inaccessable surface

of the object (ie. inside a pump), measures must be taken to prevent this material from
shaking loose and contaminating the truck box (ie. the bottom of the pump may have to

be shrink wrapped)

iv) a transport index and two category labels must be done on each SCO-I item

2. Packaged in an Industrial Package Type 1 (IP-1)

i) the shipping container must legibly indicate the maximum permissible gross mass

allowed

ii) the container can not be used to ship non-radioactive items due to the potential of
contamination on the inside of the container even when empty (exclusive use). It should
be noted that the empty shipping container may have to be shipped as an “Excepted
package” due to the internal contamination (outside category labels must be removed).
The other option is to have the container fully cleaned (<4.0 Bg/cm?) before being

shipped empty.

iii) the external surfaces of the container can not exceed 4.0 Bg/cm® for non-fixed

contamination

iv) only one transport index is needed for the package

To ship items that meet the SCO-I11 designation an IP-2 package must be used. To be classified as
IP-2, the package must meet the requirements of IAEA TS-R-1 paragraph 622.

Step 5: Take the Transport Index

Determine the transport index as per Step 4 of the Transport of Radioactive Material

procedure.

Step 6: Determine Labeling Requirements and UN Number

Determine the labeling requirements and UN number as per Step 5 of the Transport of

Radioactive Material procedure.
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Step 7: Fill in the TDG paperwork

Fill in the TDG paperwork as per Step 6 of the Transport of Radioactive Material procedure.

Refer to Example 2, below, for an example of the completed paperwork.

Step 8: Placard the transport vehicle

Place the appropriate placard for the class of radioactive material on the transport vehicle

(Step 5, Table 4 of Transport of Radioactive Material procedure)
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Appendix C — Historic radon and LLRD concentrations based on air sampling

Between 2000 and 2005, there were 50 samples collected of the ambient radon progeny
(RnP) and LLRD concentrations in the core tents and hot core tents at various exploration
camps. The results of these samples are shown in Table C1 and summarized in Table C2.

All of the samples were collected using personal alpha dosimeters (PADs) from the Radiation
Safety Institute of Canada (RSIC). These are continuous low airflow pumps that are placed in the
tents and run for approximately one month before being returned to the distributor for analysis.

Table C1: Raw Radon Progeny and LLRD Results Between 2000 and 2005

Flow Inferred
Rate RnP LLRD Annual LLRD
Camp Location Start Date End Date (I/min) (WL) (Bg/m3) Intake (Bq)*
1/27/2000 2/27/2000 0.48 0.0010
1/27/2000 2/27/2000 0.51 0.0016
Hot core shack 2/27/2000 3/24/2000 0.45 0.0023
Core shack 2/27/2000 3/24/2000 0.65 0.0010
Hot core shack 6/11/2000 7/11/2000 0.5 0.0011
Core shack 6/11/2000 7/11/2000 0.66 0.0040
Hot core shack 7/7/2000 7/23/2000 0.51 0.0070
Core shack 7/7/2000 7/23/2000 0.58 0.0010
Core shack 2/6/2001 3/3/2001 0.5 0.0013
Hot core shack 2/9/2001 3/3/2001 0.57 0.0028
Hot core shack 3/3/2001 4/3/2001 0.66 0.0070
Core shack 3/3/2001 4/3/2001 0.75 0.0010
6/27/2001 7/29/2001 0.57 0.0011
6/27/2001 7/29/2001 0.66 0.0005
7/29/2001 8/8/2001 0.47 0.0012
7/29/2001 8/8/2001 0.69 0.0058
LaRocque Lake | Hot core shack 6/10/2002 7/10/2002 0.52 0.0004 0.0019 2.28
LaRocque Lake | Core shack 6/10/2002 7/10/2002 0.43 0.0038 0.0001 0.06
Slush Lake Hot core shack 6/12/2002 7/7/2002 0.5 0.0007 0.0021 2.52
Slush Lake Core shack 6/15/2002 7/7/2002 0.61 0.0060 0.0008 0.97
Slush Lake Hot core shack 7/7/2002 7/26/2002 0.46 0.0014 0.0020 2.40
Slush Lake Core shack 7/7/2002 7/26/2002 0.39 0.0030 0.0003 0.37
Slush Lake Hot core shack 1/30/2003 2/25/2003 0.56 0.0006 0.0000 0.00
Slush Lake Core shack 1/30/2003 2/25/2003 0.57 0.0004 0.0010 1.20
Slush Lake Hot core shack 1/30/2003 2/25/2003 0.58 0.0006 0.0000 0.00
Slush Lake Core shack 1/30/2003 2/25/2003 0.56 0.0004 0.0010 1.20
LaRocque Lake | Core shack 2/16/2003 3/18/2003 0.43 0.0004 0.0000 0.00
LaRocque Lake | Hot core shack 2/28/2003 3/17/2003 0.72 0.0004 0.0010 1.20
Shamus Lake Core shack 3/3/2003 3/29/2003 0.82 0.0006 0.0020 2.40
Slush Lake 6/10/2003 7/8/2003 0.61 0.0007 0.0040 4.80
Slush Lake 6/10/2003 7/8/2003 0.58 0.0004 0.0000 0.00
Dawn Lake Core shack 6/12/2003 7/10/2003 0.43 0.0014 0.0000 0.00
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Dawn Lake Hot core shack 6/21/2003 7/10/2003 0.56 0.0004 0.0000 0.00
Slush Lake Hot core shack 7/8/2003 7/25/2003 0.88 0.0018 0.0060 7.20
Slush Lake Core shack 7/8/2003 7/25/2003 0.43 0.0005 0.0000 0.00
Slush Lake Core shack 1/28/2004 3/1/2004 0.45 0.0004 0.0010 1.20
Slush Lake Hot core shack 1/28/2004 3/1/2004 0.55 0.0007 0.0030 3.60
Dawn Lake Core shack 2/10/2004 3/12/2004 0.41 0.0011 0.0010 1.20
Slush Lake Core shack 3/1/2004 3/18/2004 0.39 0.0006 0.0010 1.20
Slush Lake Hot core shack 3/1/2004 3/18/2004 0.55 0.0008 0.0020 2.40
Shamus Lake Core shack 3/19/2004 4/3/2004 0.54 0.0007 0.0010 1.20
LaRocque Lake | Core shack 6/23/2004 7/22/2004 0.55 0.0006 0.0000 0.00
Slush Lake Core shack 8/26/2004 9/20/2004 0.55 0.0005 0.0010 1.20
Slush Lake Core shack 8/26/2004 9/20/2004 0.55 0.0006 0.0010 1.20
Slush Lake Hot core shack 1/23/2005 2/23/2005 0.55 0.0006 0.0011 1.32
Slush Lake Core shack 1/23/2005 2/23/2005 0.55 0.0005 0.0004 0.48
LaRocque Lake | Core shack 1/23/2005 3/1/2005 0.55 0.0006 0.0003 0.36
Cree Extension | Hot core shack 2/23/2005 4/4/2005 0.55 0.0012 0.0088 10.56
Cree Extension | Core shack 2/23/2005 3/28/2005 0.55 0.0006 0.0001 0.12
Dawn Lake Core shack 3/19/2005 4/15/2005 0.55 0.0009 0.0000 0.00

* assumes breathing rate of 1.2 mh and 1000 hours per year in the measured ambient concentration — this is a highly
conservative estimate for typical exploration activities.

Table C2: Summary of the Detailed Radon Progeny and LLRD Samples

Radon Progeny Inferred Annual

(WL) Radon (Bg/m3)** LLRD Intake (Bq)
Average 0.001 13.9 1.55
Maximum 0.007 65.5 10.56

** The radon concentration was calculated from the radon progeny concentration assuming an equilibrium factor of
0.4.

Section 4.2.2 of the NORM Guidelines states that the Unrestricted program classification applies
whenever the average radon concentration is less than 150 Bg/m®. In addition, Section 4.3.1
states that incidentally exposed workers must receive less than 1/20 of the annual limit on intake
(ALI) of radioactive material. For uranium ore dust, including all decay products, the ALI is
2800; therefore 1/20 of the ALI is 140 Bg. Further, Section 4.3.3 states that engineering controls
are only required if the annual intake by workers exceeds 1/20 of the ALLI.

All of the measurements both radon and LLRD, as summarized in Table C2, were below the
criteria requiring further actions to calculate and reduce dose. In the case of radon, the average
concentration is about 10% of the 150 Bg/m? limit for the Unrestricted classification. The
average LLRD intake inferred from the LLRD concentrations was about 1% of the limit for
incidentally exposed workers.

Based on these readings and the corresponding limits, readings will continue to be collected for
control and trending purposes, but no doses will be calculated for these sources.

This analysis should be repeated annually.
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Appendix D — An Example of the Data Tracking Spreadsheet

Summary of Swipe Results (in Bg/cm?) for the ----- Camp - 2005 * If the camp was not operating during a particular month, enter N/A for the date
= All readings above the cleanup criteria of 0.05 Bg/cm? will appear in red

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Location
Cold Shack Core Table 1
Cold Shack Core Table 2
Cold Shack Floor 1
Cold Shack Floor 2
Cold Shack Office Table 1
Cold Shack Office Table 2
Dry Bench 1
2] Dry Bench 2
2 Dry Floor 1
§ Dry Floor 2
—>" Hot Shack Core Table 1
s Hot Shack Core Table 2
T |Hot Shack Floor 1
S Hot Shack Floor 2
= Hot Shack Office Table 1
Hot Shack Office Table 2
Kitchen Floor 1
Kitchen Floor 2
Kitchen Benches 1
Kitchen Benches 2
Kitchen Table 1
Kitchen Table 2
<<
Summary of PAD Results for the ------- Camp - 2005 * If the camp was not operating during a particular month, enter N/A for the result
** RnP readings above 16 mWL and LLRD reading above 117 mBq/m3 will appear in red
Flow
Rate RnP LLRD
Location Month Start Date| End Date | (I/min) | (mWL) (mBg/m®)
Hot core shack January
Core shack January
Hot core shack February
Core shack February
Hot core shack March
Core shack March
Hot core shack April
Core shack April
Hot core shack May
Core shack May
Hot core shack June
Core shack June
Hot core shack July
Core shack July
Hot core shack August
Core shack August
Hot core shack September
Core shack September
Hot core shack October
Core shack October
Hot core shack November
Core shack November
Hot core shack December
Core shack December
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Appendix E — An Example of the Compliance Spreadsheet

For assistance with this spreadsheet contact corporate SH&E radiation group

Compliance Summary for Swipe and PAD Monitoring for 2005

| = Incomplete
C =Complete
N/A = Not applicable or not required

Month
Monitoring
Camp Type Jan Feb | Mar Apr May Jun Jul | Aug | Sep | Oct Nov Dec | Compliance
Slush Lake Swipes C C C C C C C C C C C C 100%
Hot Tent PAD C C C C C C C C Cc C C C 100%
Core Tent PAD C C C C C C C C C C C C 100%
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Foreword:
The information presented in this manual was in part first compiled in 1996 by the Exploration
Safety Group in Ontario and modified in 1997, by Cameco Exploration’s Health and Safety
Officer, for use in Saskatchewan. Cameco Exploration did not participate directly in formulating
this Groups policy; however, the Exploration Health and Safety Officer was in contact with a
number of the contributors of the original document.

This manual was revised in 2004 to meet the current Cameco Exploration Health and Safety
Policy best practice guidelines. The information supplied herein is believed current and is in
agreement with The Saskatchewan Occupational Health and Safety (OHS) Regulations, 1996.

This manual is not a definitive guide to government regulation or to practices or procedures
wholly applicable to the exploration sector.
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SECTION 1
Introduction

Purpose:

This Health and Safety Manual is provided to assist and encourage exploration employers,
employees and contractors to ensure safe and healthy workplaces.

Motto:

Scope:

“No job is so important that we can’t take the time to do it safely!”

to communicate new and proven techniques and technologies that affect health and
safety.

to establish results oriented working groups
to address health and safety issues

to identify and prioritize health and safety hazards unique to the mineral exploration
sector and propose effective solutions.

to identify and promote appropriate sector specific training programs that promote a
healthier and safer workplace.

to establish procedures for certain aspects of diamond drilling, which pertain primarily to
safety and the environment.

This document will be reviewed at a minimum of once every three years.
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SECTION 2
Roles and Responsibilities

Health and Safety activities are based on specific individual responsibilities, most of which can be found
in the Occupational Health and Safety Act and Regulations for each province. In the Saskatchewan
regulations these are discussed under Part I11.

Allindividuals in the company, at all levels and functions, are responsible for understanding and carrying
out the responsibilities and duties as presented in the Occupational Health and Safety Act for that
jurisdiction and in conjunction with that company’s Health and Safety Policy.

It is emphasized that all employees read and become familiar with the Occupational Health and Safety
Act and all applicable regulations, along with Cameco’s Exploration Health and Safety Manual.
Employees must know what their responsibilities are, and have the required ability and training to fulfil
them.

In 2007, the Safety, Health, Environment and Quality (SHEQ) Management System was introduced to
Cameco’s Exploration Department. The SHEQ roles and responsibilities are outlined in Appendix V.

Health and safety is not an addition to an employee's job. It is an integral part of that job-a full-
time component of each individual's responsibilities.
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SECTION 3
Health and Safety Representative (HSR)

At an exploration project where the number of workers regularly is less than ten, the HSR shall be the
Project Geologist or his designate.

The HSR shall inspect the workplace a minimum of once a month. Camp inspection reports are required
to be filled out within seven days of mobilization and monthly thereafter until the end of that field season.
The HSR must report any situations that may be a danger to workers or to the public. The HSR must then
make recommendations and report his or her findings to the Exploration SHEQ Coordinator.

Accidents and incidents must be reported to the Exploration SHEQ Coordinator as soon as possible,
after the occurrence.

Copies of Site Inspection Reports (Appendix 1) and Incident /Accident Reports (Appendix 1)
shall be forwarded to the Exploration SHEQ Coordinator. Lost Time Incidents or Medical Aid
occurrences, to either Cameco personnel or Contractors employed by Exploration, must be reported
to the Exploration SHEQ Coordinator within 24 hours of the occurrence to meet corporate SHE-20
reporting requirements.
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SECTION 4

LEGAL DUTIES
Under Health and Safety Legislation, refer to applicable Legislation in your particular jurisdiction.

Employer Guidelines:

e Provide the required Personal Protective Equipment (PPE) to ensure the health, safety and
welfare of the worker.

e Ensure PPE is adequately maintained and in good condition.
e Ensure health and safety measures and procedures are carried out in the workplace.
e Take every reasonable precaution to protect the worker in the workplace.

Supervisor Guidelines:
Ensure that a worker:

e Works with and uses proper PPE, and procedures required.

e Is advised of the existence of any potential or actual danger to the health or safety of the
worker, of which the supervisor is aware.

o takes every precaution reasonable, in the workplace, for his or her protection.
Worker Guidelines:

e reports to his/her employer or supervisor the absence of, or defect in any equipment, or PPE,
of which the worker is aware and which may endanger himself or herself or another worker.

e reports to his/her employer or supervisor any health and safety issues or the existence of any
hazard of which he/she knows.
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SECTION 5

General Health & Safety Rules

Effective rules serve as guidelines to employee behaviour on an activity that has an inherent risk.
The following definitions will guide employees when relating the terms based in this manual.

Standard - A standard is an established criteria for effective performance, the basis against
which desired performance is measured.

Rule - A rule is a prescribed guide for conduct or action.
Procedure - A procedure is an established and defined method of performing specific work.

Procedures usually present a step-by-step prescription to do a task consistently and with
maximum efficiency; they are best applied to critical tasks with high potential for loss.

General Safety Rules
General rules are broad in nature and apply throughout the organization.

Follow instructions; don't take chances. If you don't know, ask.

Report immediately any condition or practice you think might cause injury to employees or
damage to equipment.

Put everything you use in its proper place. Keep your work area clean and orderly.
Use the right tools and equipment for the job and use them safely.

Whenever you or the equipment you operate is involved in an accident, regardless of how
minor, report it immediately. Get first-aid promptly.

Wear approved personal protective equipment as directed. Keep it in good condition.
Don't horseplay; avoid distracting others.

When lifting, bend your knees, grasp the load firmly, then raise the load keeping your back
as straight as possible. Get help for heavy loads.

Obey all rules, signs, and instructions.

Rule Compliance and Recognition

Commendations will be an integral part of the rule compliance program. Retraining and guided skill
development will also be part of the rule compliance program. Exemplary performance will be recorded
in personnel files and performance review documentation.
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The following guidelines serve only as an example of addressing violations of rules, and although
perhaps reasonable, these have not been adopted by Cameco Exploration as policy.

Stages of Disciplinary Action

Punitive Approach

Positive Approach

First Offence

Oral Warning

Supervisor and worker privately
discuss the problem. Supervisor
stresses why the standards are
important, what must be done,
and expectations that the person
will do it.

Second Offence

Written Warning

Supervisor and worker review
the facts, discuss mitigating
factors, and agree on a specific
course of correction.
Supervisor may follow this up
with a memo to the worker,
summarizing the discussion and
stating the worker's willingness
to cooperate.

Third Offence

Time Off Without Pay

Supervisor asks the worker to
decide whether or not he or she
wishes to continue working for
the company. which means
meeting the performance
standards. Worker gets a day
off, to think it over and make a
decision.

Fourth Offence

Discharge

Discharge

Cameco Corporation
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SECTION 6
Safe Work Practices

In the mineral exploration industry, there are an inherent number of hazards on every project. Inorder to
minimize accidents and injuries, a series of safe work practices have been developed and adopted by
Cameco Exploration to prepare employees for dealing with those hazards before an accident occurs.

Following is a list of these procedures:

¢ New Employee Orientation

o Personal Protective Equipment

e Tools & equipment

e First Aid

e Emergency Response Plan

e Transportation

e Water and Ice Safety

e Wildlife: Encounters and Solutions
e Camp Management

The company will ensure that copies of this manual are available for each employee. The employee is
accountable to review and be thoroughly familiar with all of the Safe Work Procedures that relate to
his/her work activity.

Itis the responsibility of the supervisor to ensure that all workers under his/her direction are familiar
with the required work procedures.
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SECTION 7

New Employee Orientation

A general orientation / induction to the project and Cameco’s safety culture is a necessity for new
employees. A great deal of basic information can be presented, allowing them to feel more comfortable
in their new environment. This is to be considered the initial "general™ introduction to the work place,
which all employees must receive prior to assignment to the work situation. This is not a job specific
orientation but a first introduction to critical Health and Safety requirements relevant to the project.

The program will include as a minimum:

The Corporate Safety, Health, Environment and Quality Policy (SHEQ)

Notes://Mercury/85256FE4005834C0/C9980DACEOOECA9985256FD4005CEF8A/E27E3C4265FB305

6852575D200502885

SHEQ Awareness Guide

Hazards and Accident / Incident reporting

Actions in an emergency

General rules and procedures

Regulatory requirements

First aid / medical facilities

Site specific general hazards

Pair the new worker with an experienced worker where possible
Use of personal protective equipment

Industrial hygiene policies.

The designated HSR is required to carry out training in the field concerning all aspects of Health and
Safety as it pertains to Cameco’s Exploration programs.
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SECTION 8

Personal Protective Equipment

Personal Protective Equipment (PPE) is the "first line of defence" in controlling hazards on the job, so it
is extremely important for it to be used properly and in accordance with established standards.

The employer is responsible for providing PPE and the worker is responsible for its proper care and
maintenance. The following items of PPE are recommended;

Eyes:

Ears:

Head:

Hands:

Wear safety glasses with side shields while sampling rocks, blasting, operating a chain saw,
rock saw, fire pump or when slinging any overhead load. Goggles give even greater
protection and are preferable for any work above eye level and when handling hazardous
materials. Serious eye injuries from branches can occur while walking through the bush, so
it is recommended to wear safety glasses at all times while traversing.

If you wear regular glasses, get safety lenses and removable side shields for them or wear
protective equipment such as a full face shield over them. It is especially important to wear
goggles or a face shield when handling corrosives or other hazardous liquids..

Regular exposure to noise levels above 85 decibels (dB) can result in permanent hearing loss.

If you are standing three feet from someone and feel the need to shout, the noise level
probably exceeds 85 dB. The louder the noise, the shorter the exposure time required to
damage your hearing. Prime sources of potentially dangerous noise include chain or rock
saws, fire pumps, diamond drills, mining and quarrying equipment, aircraft and blasting
operations.

Muffs and ear plugs must be properly fitted and maintained in order to be effective. Tests
have shown that hearing protection equipment that has, under ideal conditions in the
manufacturer's laboratory, a noise reduction rating of 25dB, only reduces noise by about half
that much in actual workplace settings. It is important that supervisors train workers in
properly fitting and maintaining this equipment. The supervisor should also be aware of the
actual noise levels of any machinery or processes, which workers will be exposed to, so they
can advise them on how to protect themselves from permanent hearing damage.

Working in any situation where there might be falling or flying debris requires the wearing
of a CSA approved hard hat. Hard hats must be worn around all drill sites, pits or trenches,
and around mine sites. The hat should fit comfortably, without being too tight or so loose as
to fall over the eyes when bending forward.

Gloves are to be worn when performing heavy manual labour and insulated gloves are to be
worn as protection against the cold. There are many types of gloves available and it is
important to match the glove to the hazard from which you need protection. Leather gloves
offer good protection from cuts and scratches as well as short term protection from fire and
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heat. When handling corrosive materials, however, gloves made of nitrile, neoprene or butyl
rubber, are required.

e To protect yourself from dermatitis and other skin inflammations, keep your hands clean by
washing them with the mildest cleansing agent that will do the job..

Feet:
¢ Any long-distance hiking requires durable boots with non-slip soles and proper ankle
support. CSA approved Level 1 safety boots (with a green triangle patch) should always be
worn when handling heavy materials or using heavy objects to cut or hammer (e.g. axe,
heavy sledge, chainsaw) or when subject to a potential puncture injury (e.g.drill site).
Heavily insulated waterproof boots (with pull-out wool or felt liners) should be worn in cold
weather.

Cameco Exploration has, in addition, a personnel protective clothing policy for those employees who
require specific items in order to perform their duties. Employees are responsible to do their own
purchasing and make an application for refund on a Travel Claim and Expense Report. Refer to
Appendix I11, Personal Clothing Schedule.
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SECTION 9
Tools and Equipment

Common sense should prevail when you use tools and equipment at a remote work site.
Personal protective equipment (PPE) and proper clothing have been addressed elsewhere in this manual.

AXxes:
¢ Dull axes tend to glance off a log, and can end up in your shin. Keep an axe file handy and
sharpen your axe at least twice a day if it is in constant use.

¢ When the axe is not in use, keep the sheath on it. It not only protects the blade, but anyone
who inadvertently stumbles into it. If you are traversing and want to put an axe in your pack,
wrap it in a magazine if you don’t have a sheath.

e When carrying an unsheathed axe, hold it by the handle close to the head with the blade
pointing away from you. Never carry an unsheathed axe over your shoulder.

e If you are felling a tree for the first time, have someone with experience in the proper
techniques train you. Before you begin chopping, check that the area is clear and that no
branches or other objects will hinder your swing. Be sure you have a clear path of retreat.
Do not fell trees when the wind is strong enough to make them sway. Wear safety boots and
chop methodically and deliberately. Let the axe do the work for you.

Rock Hammers and Chisels:
e Always wear eye protection while chipping a rock sample as flying slivers can cause eye
injuries. As with the axe, make sure your swing isn’t impeded by foliage. Use caution when
carrying the rock hammer as individuals have been injured from falling on them.

Chainsaws:
e The improper use of chainsaws results in serious and often disabling injuries. It is essential
that all workers authorized to use chainsaws be thoroughly trained in their safe handling.
Read the instruction manual for the particular model you will be operating.

o Wear safety boots, leather chaps above and below the knee, cut-resistant gloves, a hard hat,
eye, and hearing protection.

e Ensure that anyone felling a tree is trained in the proper way to do it. Before cutting, clear
the area and path of retreat of any obstructions.

e Ensure a sharp blade is being used to avoid kick-back of the saw.
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o Kick-back is the major cause of most severe injuries. All chainsaws should be fitted with a
chain brake, which immediately stops the chain if the saw bucks up. To avoid kick-back, cut
from a comfortable and safe position to maintain full control over the saw. Never straddle
the saw while cutting and do not use the tip of the blade for cutting.

Other guidelines to help you work safely with chainsaws are:

e ensure that all parts are tight and the chain is properly tensioned;

e adjust the idle so that when your finger leaves the trigger, the blade stops;

e do not use a chainsaw for cutting brush or stripping bark;

e do not walk with the saw running. Carry it with the blade pointed to the rear;
e start the saw on the ground or on a stump, not on your knee;

¢ do not smoke while refueling and do not refuel a hot machine; and

o always keep a first aid kit nearby.
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SECTION 10

First Aid

An injury in the field usually happens in an instant and without warning. The faster an injury receives
medical attention, the greater the chance for successful recovery.
It is Cameco’s Exploration policy to have at least one crew member in the field trained in St. John
Ambulance - Standard First Aid or its equivalent. All permanent Cameco field and supervisory personnel
are required to take regular St. John Ambulance Standard first-aid and CPR training. It is required that all
field personnel acquire this certification with-in one year of employment.
Specific regulations concerning first aid services can be found in the Occupational Health and Safety

Regulations for each jurisdiction.

Each Cameco field employee is provided with a Redi-Medic (modified) First Aid kit. These should be
carried in the employee’s backpack at all times. A current list of contents includes;

1 Adhesive tape (1" roll)

4 Alcohol preps/antiseptic
towelettes

10 Assorted bandages

1 Compress (4"wide)

1 Cup and instructions

1 First Aid Book

1 Matches and waterproof
container

1 Multi-purpose pad (16"x24")

1 Polysporin (5 grams)

8 Safety pins

Scissors (7" medical)
Signal mirror

Skin closures

Soap

Space blanket

Sterile dressing (4"x 4")
Sterile dressing (2"x 2")

Triangular bandages
Tweezer

PNNRPRPNNRRNRE R

Sterile dressing gauge (2" roll)
Tensor bandage (2" wide)

Each project office should have a centrally located first aid kit that is available to all project staff.
These kits should be inspected on a monthly basis and contents replenished as necessary.

Care of the Injured in a Remote Area

Wilderness environment is much more severe and poses a far greater threat to both rescuers and

casualties.

Firstaid supplies should be reviewed to ensure that they are appropriate for remote settings. Ina
remote setting, the rescuer often must improvise equipment, such as splints, slings, and
stretchers. Of all the first aid skills required in the wilderness, this ability to improvise is the most
important. Additional equipment to protect both rescuers and casualties from the environment
should be stored with the first aid kit. Other specific first aid items should be added based on the
level of training of staff, location and season as well as type of work site and the legislative
requirements of the jurisdiction you are working in.
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SECTION 11

Heat & Cold Exposure

Heat Exposure

When a body sweats excessively to dissipate heat, the resulting loss of body salts and fluids
cause a muscular reaction called heat cramps. Prolonged exposure to a hot environment causes
heat exhaustion. When the temperature control mechanisms of the body fail, heat stroke results.

Heat Cramps

Look for:

muscle spasms, painful cramps and excessive sweating.

What to do:

give a glass of slightly salted water to drink (5mL of salt in one litre of water).
Repeat only once in ten minutes if needed.

Heat Exhaustion

Look for:

pale face, cold clammy skin;

e muscle cramps;

e headache and dizziness;

e weak pulse and rapid shallow breathing;
e vomiting and loss of consciousness.
What to do:

move the person out of the heat;

loosen clothing;

give the fully conscious casualty slightly salted water to drink, as much as the
casualty will take;

watch breathing;

get medical aid.
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Heat Stroke

Look for:

flushed, hot, dry skin;

elevated temperature;

rapid, weak pulse;

noisy breathing;

convulsions, nausea, vomiting;
headache, dizziness, unconsciousness.

What to do:

place at rest in a cool area;

remove excess clothing and sponge with cold water to reduce temperature quickly
to 37'C (98.6'F);

watch breathing closely;

get medical aid.

Cold Exposure

Exposure to cold can damage local surface tissue and cause general body cooling.
Contributing factors include:

temperature

wind velocity

worker's age and physical condition

degree of protection from outer clothing or covering
exposure to cold or icy water

Hypothermia

Look for:

a dangerous lowering of the body temperature caused by cold, wind, wet clothing or
immersion in water;

shivering, slurred speech, stumbling, drowsiness;

signs progressively becoming worse - shivering stops, casualty becomes unconscious
and breathing stops.
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What to do:

e remove to shelter, replace wet clothing gently and cover the head with the least
possible movement;

o rewarm the chest, neck and lower trunk with indirect heat such as camp fire or heat
from another person's body;

e give warm, sweet drinks if conscious;

e watch breathing closely and give artificial respiration if needed,

o if unable to get medical aid, transport the casualty gently.

Caution: Rough handling or excessive movement can disturb the heartbeat of a person

Frostbi

in a severe state of hypothermia.
te

Look for:
e exposed skin areas that become white, waxy, hard and numb as frostbite progresses.

What to do:

e remove jewellery and tight clothing;

e place the frostbitten area next to warm parts of the body to re-warm;
e take to medical aid.

What not to do:

e do not rub frozen parts;

e do not apply snow or ice;

e do not thaw unless the person can stay warm.

Heart Attack

Look for:

pain in the chest, shoulders, lower jaw, and upper arm;
complaints of heartburn or indigestion;

pallor or blue-grey skin colour;

sweating, apprehension and distress.

What to do:

place the person at rest in a semi-sitting position, legs extended,;

call medical aid; tell them you suspect a heart attack;

reassure the person that help is coming;

watch breathing closely and give artificial respiration if it is needed;
monitor the pulse at the wrist or at the neck for signs of circulatory failure.
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SECTION 12
Emergency Response Plan (ERP)

No project or individual is immune from emergency situations. They affect communities, homes,
workplaces, transportation facilities and the environment. The immediate consequences to human life
and property can be extremely severe. The long-term cost, in terms of disrupted and damaged lives, may
be incalculable.

Fortunately, there are ways to prevent or minimize the effects of emergencies. These measures are
collectively known as emergency preparedness: a clearly defined and systematic approach to the control
of emergency hazards. Experience shows that emergency preparedness saves lives, property and the
environment, and can prevent emergencies from turning into disasters.

Emergency preparedness encompasses all activities that are necessary to prepare people and
organizations to respond effectively to emergency or disaster situations. In emergency preparedness, the
hazards are those that might develop at some future time. Preparations take the form of an Emergency
Response Plan.

The law requires organizations to establish and maintain an Occupational Health and Safety Program.
The development of a plan to deal with major emergencies is an element in such programs.

An ERP describes organizations and procedures for handling sudden unexpected situations.

The first step in the ERP process is determining what types of hazards may affect an individual
exploration project. Targeting specific hazards allows the creation of a comprehensive ERP.

Natural emergencies, high winds, flood and forest fires, arise from climate or other environmental
factors. Non-natural emergencies, like environmental and medical emergencies, associated with human
activity.

Effective risk assessment helps prevent emergencies because most dangerous conditions can be
recognized and corrected. Assessment helps to identify what sort of problems, an emergency is likely to
cause, and what kinds of help the workplace will require to combat a given emergency. 1f an emergency
does occur, the project team will be ready to respond more effectively. The assessment process should
review resources available to combat an emergency. These include emergency response equipment and
personnel, medical treatment, evacuation plans, communications, co-ordination, hazard measurement
devices, and emergency power. The assessment should also include a review of pre-existing emergency
plans, the emergency plans of neighbouring facilities and of the local community. Once the assessment
stage has been completed, the organization can proceed to the control stage, the preparation of an
emergency plan.

A comprehensive emergency plan addresses all the activities needed to prepare people and organizations
to respond to emergencies and disasters. An emergency plan identifies types of emergencies, which
might occur and describes measures that respond to these emergencies. There are generally three phases
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to an emergency plan: prevention, response and recover.

Those concerned must be trained in the operation of the emergency plan by means of exercises and drills.

To remain effective the emergency plan must be audited at regular intervals. The support of management
for the plan is essential to emergency preparedness.
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Emergency Response Plan

Overview

Policy Statement

v

Planning Committee

v

Hazard Identification / Risk Assessment

.

Establish Control / Reduce Risk

Declaring Notify Key Assign
Emergency / Personnel Specific
Evacuation Duties

Written Plan

Central  Control Search
Control Hazards and
Rescue

v

Mutual aid Agreement

v

Training / Testing

|

Public / Media Communications

|

Evaluate / Audit

General Assessment Rating of Probable Emergencies

Remove or  All Clear and
Protect Re-entry
Vital

Equipment

& Records

How would you rate the probability of the following events occurring at your operation? Rate them in
terms of the following six point scale by circling the appropriate number. Upon completing the
assessment you will have guideline for establishing possible items in the emergency plan.
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Environmental

Water pollution 0 1 2 3 4 5

Soil pollution 0 1 2 3 4 5
Communication

Failure of System 0 1 2 3 4 5

Policy

The Policy statement reflects the project’s commitment to emergency planning and identifying a
senior person responsible for the policy and the development and administration (using people
with appropriate expertise) of an effective emergency plan.

Hazard ldentification/Risk Assessment

Hazards should be identified and based on all available information grouped
together according to their severity.

The source of the hazard should be assessed to determine the likelihood and
nature of the risk. Risk assessment should determine the initiative,
circumstances or events, the pathways of a concern and the nature and
probability of the effects of the hazard identified.

Planning to Control Emergency Hazards

A comprehensive emergency plan addresses all activities necessary to prepare people and

organizations to respond to emergencies.

An emergency plan identifies what types of

emergencies might possibly occur, and provides systems which can respond effectively to each

situation.

There are three general phases to an emergency plan:

Prevention:  The major focus in emergency preparedness should be prevention --
activities designed to prevent accidents and emergencies from occurring.

Response: Responses to an emergency include lifesaving and protection activities
that are implemented during the emergency -- activities like treatment of
the injured, firefighting and evacuation.

Recovery: Recovery activities are those necessary to bring the organization back to

normal or routine operations. For example, some persons may need
counselling for post-traumatic stress.

The full range of emergency preparedness activities involves:
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prioritizing hazards and emergency conditions;
developing emergency plans and procedures;

assembling the equipment and other resources needed to combat emergencies;
training those who will play a role in the emergency plan;

training those who work on the project;

conducting drills and exercises to test preparedness;

continually monitoring and evaluating the program.

Evacuation Plan:

By air:

Selected air carrier

Availability of strip/landing pad

Location (GPS reference) condition and weather

Site location - clearly written instructions

Access route - clear meeting point for patient transfer

Pre-start contact made with receiving medical facility

By land:

Local emergency service contact - name(s) and phone number(s)
Site location
Access route - clear directions and guide provided if necessary

Pre-start contact made with area service

Note: Each camp must have a documented Emergency Response Plan. This should be
displayed in a prominent location in the camp office (beside telephone) and list the steps to
be followed during an emergency situation. A Cameco Exploration Emergency Contact list
of appropriate medical, Cameco employees, and police telephone numbers should be
posted. See Appendix IV
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SECTION 13

Transportation

Travel in remote areas is often by means of watercraft, aircraft, all-terrain vehicle (ATV's) and
snowmobiles. Legislation such as the Motor Vehicles Act regulates the operation of these vehicles.
Operators of these vehicles must be fully aware of all legal requirements and passengers must obey the
operator's instructions. In many cases, this will require specialized training of the operator. The
supervisor is responsible for the workers and the unit being operated. In addition, the operator must be
wearing the proper clothing and have access to manufacturer’s manual and operating procedures.

Snowmobiles

It is important to remember that while on the job, snowmobiles are workhorses, not toys. Each
year, hundreds of persons are seriously injured or killed in snowmobiling accidents. As with any
other vehicle, there are "rules of the road" that must be followed in order to avoid such accidents.

When snowmobiles are to be used on a traverse, field crew supervisors should ensure that:

o all the machines are in good operating condition before setting out, and contain a
tool Kit, spare parts and emergency equipment;

e all drivers and passengers are wearing an approved helmet, a face mask and goggles;
e machines are used in pairs while on long traverses;
e new drivers are provided with operating and maintenance instructions;

e one person on each machine can troubleshoot minor problems and perform
emergency repairs;

o all drivers should be aware of potential hazards of travelling across ice; it must be
tested first and never crossed during freeze up or break up.

Because snowmobiles are often used in extremely adverse conditions, some additional equipment
may be essential on a long traverse. This includes extra fuel, a map, compass, snowshoes or skis,
knife, candles, extra clothing, block and tackle, axe, flashlights with extra batteries, flares and a
first aid kit. A spare drive belt, sparkplugs, gas line antifreeze and tools should also be taken.
Operators should carry a large space blanket for additional warmth in an emergency.
Hypothermia is the greatest hazard encountered in snow vehicle travel. Everyone who uses a
snowmobile should be made aware of the dangers of wind on exposed skin and learn the signs of
hypothermia and its treatment.
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All-Terrain Vehicles (ATVS)

Cautious driving, protective equipment and being prepared for emergencies are equally important
here. However, there are some unique differences apart from the weather conditions in which
they operate.

All-Terrain Vehicles are designed and manufactured for off-road use only. Itis illegal to operate
these vehicles on public roads. There are some special safety considerations:

e when going up, down or across a slope, always shift your weight towards the top of
the slope;

e when turning, slow down to avoid overturning;

e when riding in shallow waters, slow down. Most ATVs can be operated in a river or
creek with a maximum depth of 14 inches;

e do not park on a slope with soft ground - the ATV may overturn.
Trucks and Cars

Every operator of a vehicle must have a valid drivers licence. Operators driving on rugged bush
and gravel roads should be aware of the hazards of gravel or bush road driving.

When driving on gravel or bush roads:
o keep your sights high and wide and keep your eyes moving.

e keep well back of other vehicles to ensure maximum visibility and reduce the chance
of stone damage to your windshield, radiator or headlights;

e drive according to existing conditions, not the way you remember it. Bush roads can
deteriorate rapidly due to washouts, floods, downed trees, ice, and whiteouts. Be
aware of soft shoulders due to over blading.

e know your vehicle's and your own capabilities. Althougha 1/2 ton truck is adequate
for most conditions, you may have to resort to a 4-wheel drive, an ATV or even to
walking.

e see and be seen. Reduce your speed, keep your headlights on and use the horn on
blind corners or steep hill crests.

4-wheel drive should be engaged during the winter season when driving on un-paved surfaces.
Above all, drive defensively and reduce speed according to the driving conditions.
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All field vehicles will be equipped with emergency safety kits and,(2) spare tires, and a shovel in
winter conditions.

Field supervisors shall ensure that:

routine maintenance and safety checks are performed on all vehicles, prior to
mobilization, each season;

the emergency safety kit is present in each vehicle;

heavy and bulky objects transported in truck boxes are anchored to ensure safe
transport;

hazardous materials are transported according to TDG regulations;

standard field vehicles are not used as explosive carriers or tow trucks unless they
are specifically equipped to do so;

It is recommended that vehicle logbooks be kept, noting any problems with the
vehicle such as, exhaust, tires, steering, headlights, brakes and windshield wipers.

Fixed-wing Aircraft

The pilot is the commander of the aircraft and his or her instructions must be followed. The
Corporate Standards for Air Operators is a guidance document that provides a uniform
standard for both Cameco and air operators providing air transportation of passengers and/or
goods for Cameco. This document can be viewed at the following link:
Notes://Mercury/85256FE4005834C0/C9980DACEOOECA9985256FD4005CEF8A/DCFIB

4FACBAC22D3852575C50071B1BD

The field crew supervisor must ensure that:

personnel use safety equipment during flights;
base camps are aware of flight plans and schedules;

unsafe aircraft equipment is reported to the owner and the base manager;

pilots are not pressured into trying to land or take off from too small an area or fly in
unsafe weather;

dock staff are supervised while unloading or loading float and ski planes;
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Helicopters

There is an inherent risk in the use of helicopters for exploration activities. Instructions given by
the pilot in command are to be adhered to at all times. The pilot is personally responsible for the
safety of the flight and should never be unnecessarily distracted during the flight. Refer to
previous link for Standards for Air Operator.

The helicopter crew shall ensure that:
e passengers are instructed as to the safest way to approach or leave a helicopter while
the blades are rotating;

e personnel are trained to unload and load equipment safely;

e personal protective equipment such as safety glasses and hard hats are issued to
personnel routinely working around the helicopter;

e there are no loose objects near the landing site that could be blown into the rotors;

e proper hand signals are used to give the pilot clearance for take-off after ensuring the
skids are clear and personnel are a safe distance away.

Passengers shall:

e be aware of the location of the survival kit, the axe, first aid kit and Emergency
Locator Transmitter (ELT). In case of an accident, the ELT provides a homing
signal to pinpoint the location, which greatly reduces rescue time.

e carryall tools, skis and other long objects in a horizontal, rather than vertical fashion
while boarding to prevent possible contact with the rotor blade;
e never throw or drop objects while the rotors are turning;

e ensure their hard hats are secure while approaching the helicopter;

e approach and leave the helicopter in a crouched position, always in the pilot's field of
vision, never toward the rear of the helicopter;

e never place objects in the chin bubble or, in any other way, damage or scratch the
windows or body of the helicopter. This could reduce the pilot's visibility.

e upon entering and exiting the helicopter, make sure that the doors are properly shut
and that the seat belts are inside;

o field crews should be equipped with FM transceivers which have the same frequency
as the helicopter. This minimizes confusion on pick-up and reduces flying time;
Remember: when you are dropped off by helicopter or fixed wing aircraft, there are no
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guarantees you will get picked up later that day. Make sure you have your backpack and
emergency rations with you at all times.

Boats and Canoes

As of September 15", 2009, all operators of power boats will need to obtain a Pleasure Craft
Operator Card. Federal Law requires all power craft operators, 19 years of age or younger, to
have a “Pleasure Craft Operator” (PCO) Card. This requirement currently extends to all operators
of power craft 4 m (13.1°) in length or less as of Sept. 15" of 2002

When using any watercraft:

e each individual must wear a CSA/DOT approved lifejacket or personal flotation
device that is suitable for their body weight and the conditions;

e each craft must have two paddles or oars and oarlocks, an anchor, rope, whistle or
horn and bailing bucket and all other equipment in accord with all provincial and
federal regulations.

e no watercraft shall be used by more occupants than the approved rating

The supervisor shall see that a suitable tool kit is provided for all boats and a spare motor is
carried on large water bodies. All operators on an expedition shall make the supervisor aware of
their traverse plans. Be aware of current weather conditions and do not boat in inclement
weather.

When the distance to be traversed is not too great and intermittent bodies of water have to be
crossed, the canoe is the simplest means of travel. If the operators think it is necessary, a small
electric or gas-powered motor may be attached to the canoe for speed and convenience.

In loading the canoe, keep the weight centred and low by placing the heaviest articles on the
bottom and the lighter things on top. The load should be arranged so it will not shift when the
canoe rocks and so that passengers won't become entangled in the event of capsizing.

Equipment carried should include life jackets, bailing bucket and paddles. Where possible, an
extra paddle should be carried in case one breaks or is lost overboard.

Equipment should be attached to the canoe in case of an upset. Should the craft upset some
distance from shore, remain with the canoe.

During lake travel, it is advisable to stay as close to the shore as possible.
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SECTION 14

Travel on Foot
Trip Preparation
Let people know what your destination is, when you intend to reach it, when you intend to return
and what your route will be. When travelling on foot, a communication plan shall be in place.
Careful planning is a key ingredient in a successful trip. Factors to be considered in preparing
and outfitting yourself include your destination, the season, the number of travellers and the
duration of the trip. Checklists are a useful aid in planning.
Backpack

Your backpack or pockets should contain:

e a compass, and topographic map or air photos. Know the area in which you are
traversing;

e apocket knife (preferably any army-style survival knife);
e wooden matches in a sealed bottle or film canister to keep them dry, and a candle;
e insect repellent;

e awhistle and small mirror (it can reflect a signal that can be seen up to 30 km away).
ie: the mirror in a compass;

e aroll of electrical tape;
e some safety pins ;

e acouple of large, plastic garbage bags, which can be turned into a highly visible tarp
with the help of the electrical tape, or used as emergency rainwear;

e asmall first aid Kit;
All these items should fit into a pocket or your backpack. If you are entering a remote area or are
going to be away for more than a day or two, you should also include:

e asmall flashlight;

e about 6 metres (20 feet) of thin nylon cord;

e footwear suitable for the terrain;
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e extra clothes and a waterproof poncho;
e anylon tarp;

e some bungee cords (they stretch easily and can be used to attach other items to your
pack);

e additional food - high-energy foods like chocolate, granola bars, trail mix, raisins,
dehydrated soups, bouillon cubes, salt;

e alarge metal cup and pan (military mess kits can be fastened to the outside of your
pack with the bungee cords);

e 12 metres (40 feet) of heavy-test fishing line, hooks and 6 metres (20 feet) of snare
wire;

e asmall axe

e Dbear spray (pepper spray)

e flare gun or pen flare.
General Travel Precautions

Travel in pairs, preferably with at least one person being experienced, or within communication
distance (walkie-talkie).

e The less-experienced person should be learning, not just following.
e Travel at the speed of the slowest party member.
e Ifitis necessary to travel alone, use greater caution. Even a minor mishap may be
fatal if there is no one to come to your assistance promptly.
e Avoid following too close to a person ahead of you to prevent branches from
springing back into your face.
Inform others of your travel plan, or (if there is no one immediately available) leave a note and a
map in camp, motel room etc. to be used if you cannot return, showing your planned route and
any alternate routes that you might take. Include the expected time and date of your return.
e Be careful of cliffs and talus slopes.

e Do not smoke while travelling in the bush during the summer.

When travelling in winter, it is best to dress in layers so you can peel off a layer if you get too
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hot - one wool layer and one nylon/polyester layer for wind breaking. Wear a toque or balaclava
and wear sunglasses to avoid snow blindness. Wear lightweight snowmobile-style footwear with
a spare pair of liners.

All field employees must be completely informed and familiar with any navigational device used.

If a GPS instrument or compass fails or is lost, employees must still be capable of successfully
finding their way back (i.e. be knowledgeable enough about their area or have a backup system
of navigation).

Plotting and Executing Traverses

Plot your route carefully. Use the best information available such as air photos, maps and the
comments of others familiar with the area. Be realistic in assessing what traverse can be
made in the available time.

e Be thoroughly familiar with the use of your compass, and always use it carefully, it
will be your chief navigational aid.

e Be aware of the local magnetic declination, know how to apply it to your particular
compass, and always use it.

e Be sure that your compass is fastened to your body in such a way that it will not be
lost.

e Avoid having iron objects near the compass when sighting (such as a ring, belt
buckle, magnet or lanyard clip).

e Trust your compass, as it is usually right. However, the compass needle is aligned
with the earth's magnetic field. Very rarely, in localities where there is iron
formation or ultramafic rock present, the earth's magnetic field is significantly
distorted or even reversed, producing an inaccurate reading relative to the north
magnetic pole. Be aware of potential problems from the reference map used. If a
compass reading seems wrong, check by taking a back bearing on your last compass
checkpoint.

e If using a Global Positioning System (GPS) ensure that you have waypoints stored
for your camp location and any sites that you will be frequently visiting.

e Be very cautious about using game trails or logging roads to make travel easier.
These may gradually change direction, and take you considerably off course. Be
aware that a normal pace will carry you almost twice the distance on a hard road
surface compared to the usual bush surface.

Cameco Corporation UNCONTROLLED DOCUMENT WHEN PRINTED 30










Title: Exploration Health & Safety Manual Doc. Type: Program Doc. No. EXP-M01

Date Issued: 1996

Date Revised: April 2010 Rev. No. 4

Be sure of where you step and avoid such dangers as slippery mud and logs, or
unstable rocks.

Be more careful as you become tired, because you will normally be less alert and less
agile.

Avoid panic if lost or disabled, and above all stay put!

Slippery Surfaces

Be very cautious about walking along logs (or avoid them entirely). When the inner
bark begins to rot, it becomes very slippery when the surface is wet from dew or
rain. If working extensively in this environment use cork boots.

A fall of this nature can badly bruise or break a hip. Do not carry items in your hip
pocket that may injure you if you fall.
Lichen on rock outcrops is very slippery when wet.

Do not travel in line up or down terrain where rocks may be dislodged. If it is
impossible to avoid travelling in line, wait for each person to clear the danger area.

Crossing Creeks

Use extreme caution in crossing streams. The type of danger to be anticipated will vary with the
characteristics of the stream being crossed.

If possible, carry a staff on the downstream side leaning into it slightly to give better
footing.

In a fast stream, water depth above your mid-thighs can easily sweep you off your
feet.

It is preferable to use a light nylon rope and cross one person at a time, but the free
end should be tied to a tree if possible.
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SECTION 15

Water and Ice Safety

Water Safety

Water safety is particularly important in the northern region. Many lakes and rivers are
perpetually cold - any exposure to these waters quickly results in hypothermia.

Winds can cause sudden storms resulting in rough water. Waves tend to build in the longitudinal
direction of the lake, i.e., broadside to any small craft endeavoring to cross from one side to the
other, the worst possible configuration. Supervisors must exercise discretion under such
conditions and, if necessary, postpone the crossing until the wind has abated. If caught in such a
situation, head into the waves at a 45° angle or greater.

Remember, in remote areas to capsize in cold water far from shore is to risk almost certain death
due to hypothermia even if life jackets are worn. In the event of capsizing in cold water while
wearing a life jacket, it is almost impossible to get back into a boat without assistance.

Once launched, a boater can reduce the chances of being involved in an accident. Major
considerations include:

e Practicing proper navigation and safety skills. Enough emphasis cannot be placed on
the use of proper boating safety techniques. It is important to learn these in a formal
setting from professionals.

o Keep a constant watch on the wind and developing weather as squalls may build up
in a matter of a few minutes, especially on northern lakes.

Ice Safety
When traveling on a frozen lake, beware of slushy areas and thin ice over up-welling springs.
The latter will appear as dark, clear, round patches. If you can stay on clear ice, do so. Snow

acts as an insulator and can prevent ice from freezing solid.

When crossing a frozen river or stream, avoid spots where a rock is protruding. There is usually
an eddy where the water swirls around the rock and the ice will be thin.

When walking on unfamiliar ice, carry a pole. It can be used not only to test the ice before you,
but as a support if you fall through. Be prepared to discard your pack in an instant.

If you do fall through and don’t have a pole, extend your arms in front of you and kick your feet
to the surface. Then, on your belly, wriggle your way out of the water in the same way that a
seal does.

When you reach a place with solid footing, roll in powdery snow. It will absorb some of the
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moisture and have an insulating effect while a fire is being built.

While traversing ice, snowshoes or skis will evenly distribute your weight over a larger area,
making falling through the ice less likely. However, it is important to practice quickly removing
your snowshoes in case you do break through the ice.

Thickness of ice required to carry the following loads:

Load Ice Thickness
One man on foot 4 inches
Snowmobile 5 inches

% Ton truck 14 inches
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SECTION 16
Wildlife: Encounters and Solutions

Regardless of where one sets up camp there is always some wildlife present and occasionally it can be a
nuisance.

Bears rarely attack unless they feel threatened or are provoked. If a bear is encountered in the field there
are several options:
o If the bear is unaware of you, stay downwind and move only when the bear’s head is down.
Stay calm and angle away or retreat;

e |tisimportant, in an encounter, that the bear smells you first before making visual contact, if
contact is unavoidable stay up wind. Then retreat or angle away;

e Climb a tree at least four meters, although this may not deter a black bear;

o |f the bear is approaching or making threatening gestures, retreat and/or move to a tree
talking with an authoritative voice dropping your pack to distract the bear if necessary, or

¢ Drop into the fetal position on your knees using your pack or clothing to protect your face
and vital organs - keep still - the bear might prod, but people usually survive a mauling.

Bears may stand on their legs, retreat, move downwind or fake charges. Attacks are rare if the bear has
been able to identify you and you are not making aggressive gestures. Bears with cubs and feeding bears
should be avoided. The following lists of safety and control measures are from the Mineral Exploration
in Western Canada Safety Manual.

Control Measures

e Avoid areas where previous bear problems have been noted.

e Food storage should conceal odours, and as far as possible, be in bear-proof
containers, preferably away from high traffic and living quarters.

e Minimize food wastes.
¢ Incinerate garbage or bag it (double bagging preferred) and ship it out regularly.

e Bears may be attracted by scented cosmetics (hair spray, deodorant, etc.) and
towards menstruating women. Good hygiene is important.

e Bears must never be fed.
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o Inform wildlife authorities if there are bear problems.
Safety on Trails and Traverse

e Avoid or use caution in areas of high bear activity such as burns, old camps, dumps,
fish spawning areas and berry patches.

e Look ahead for bears.

o Keep a mental note of climbable trees.

e Yell or make noise before entering dense bush. Make noise on the trail.

¢ Note unusual actions in other animals.

e Be alert for signs of activity such as droppings, footprints, uprooted logs, holes,

scratch or bite marks on trees.

e Never approach a cub - retreat in the direction you’ve come from..

e Be alert for strange smells - bears smell strongly.
Bears in camp are a problem because they soon become used to attempts to scare them away. If
possible, communicate with the local wildlife authority about a nuisance bear. If there is no
alternative, a nuisance bear should be destroyed. Conservation officers should be notified in the

event of a shooting. If a bear has to be destroyed, at a minimum, it must be buried and the
coordinates recorded.

Caution and calmness are the two best defences in dealing with bears.
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SECTION 17

Camp Management

Good camp management equally combines safety and concern for the environment, and common sense.
It is extremely important for the field supervisor to be safety conscious as the supervisor's attitude and
actions set the standards for the rest of the crew.

Before mobilizing camp, ensure all permits and authorizations are in hand from the appropriate
regulatory bodies. Camp shall be set up according to permit requirements and conditions.

All garbage must be removed from the campsite, as per permit conditions, to a certified landfill site. In
the meantime, reduce volume and avoid attracting bears and other nuisance animals, flatten all cans, and
keep the garbage in sealed containers.

The field supervisor is responsible for ensuring that:

campsites are located safely away from any potential hazards;

flammable, hazardous materials such as propane/fuels are stored safely and fire extinguishers
are located in every camp;

open fires, when permitted, are kept small, are located in a safe site, and are thoroughly
doused;

appropriate first aid equipment is available at all times;
food and water are stored and prepared properly;

latrines / outhouses conform to permit conditions.

Camp Location

The following should be considered when selecting the camp location:

e open area close to safe drinking water
e away from potential slide or rock fall danger

e away fromtall or dead trees and especially dead branches nearby that could fall into
the campsite in a wind storm

e camp size - sufficient to carry out operations safely

e winter sites selected with regard to snow drifting problems
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e access road (and helicopter pad where required) kept clear of snow for instant use in
case of medivac.

Layout
Optimum conditions require

e decrease fire hazards by placing tents far apart, particularly kitchen and sleeping
areas, at a minimum, 30 meters from a fuel cache or bulk tank storage area

e burn garbage, if permitted, in a safe open area away from camp

o store flammable liquids or hazardous substances in CSA approved, clearly marked
containers far enough from the camp to avoid a potential fire

e locate helicopter pad away from camp.
Fire Hazards
There are two key elements of fire safety - prevention and early action with an established plan.
e Be aware of dangers from:
= forest fires
= propane tanks
= gas lanterns

= unattended stoves and fires

e Be aware of fire seasons in your jurisdiction, ie. In Saskatchewan, fire season is
normally April 1% to October 31°

e Fire fighting equipment (required by regulation in your jurisdiction) should be kept
in a separate cache and used only for fire fighting

o locate fire extinguishers in kitchen, office and sleeping quarters
o fire regulations may prohibit smoking while travelling in the bush

e afilled sand pail beside each tent may extinguish a fire in its early stage
Lightning
When a lightning storm approaches the camp

e disconnect the radio antennas
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e move away from the radio

e ground the radio and antenna (if the antenna is struck, the charge will travel through
the wire into the radio, damaging it and possibly setting the room on fire)

If outside
e avoid standing under tall trees or in open spaces, particularly on high ground

e get out of the water if you are boating
e seek the shelter of a vehicle if there is one nearby
Nuisance Animals

e Reduce the possibility of unwanted visitors with proper camp layout, food storage
and garbage disposal

e Problem animals should be reported to local wildlife authorities

Communications
Dependable communications are absolutely essential in the event of an accident, a crew- member
becoming sick, or lost or other emergencies such as a forest or camp fire.

e Inremote areas, dependable communication, between camps and aircraft, as well as
any other exploration activities based out of that camp, is essential.

e An Exploration Emergency Contacts call list should be kept at each project office.
e The written Emergency Response Plan shall be posted in the project office.

e All project team members at each location should know how to operate the
communication device.

Fuels

Your camp may have various 45gallon drums of fuel. There may be several types of fuel which
should be separated and stored in different locations as it is important not to mix them. Most
drums are marked, however, the following distinguishing features should help in case drums
have had their marking erased.
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Fuels

Use

Distinguishing Features

Jet-B/Turbo B

Jet Helicopter, Twin Otter Turbo
Beaver

Very pale straw colour, almost clear.
Could be confused with Naphtha but
has oilier smell

base for mixed fuels

Avgas 100/130 Cessna 185, Beaver, Single Otter, | Yellowish, sticky with sweet smell
DC-3
Regular Gas Vehicles, some generators and the | Yellowish or dyed purple

Diesel P40, P50

Generators, drill motors, pumps,
and oil stoves

Noticeably heavier than other fuels,
bluish colour

Stove Oil

Qil Stoves

As for diesel

Naphtha

Colman Stove, heaters and lanterns

Clear, lighter fuel than Jet-B and
evaporates more rapidly

Never store or use fuel near an open flame, and never smoke around fuel storage areas or
when handling fuels. If in doubt about a fuel’s identity, don’t use it, and advise your

supervisor.
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SECTION 18

Abandoned Underground Workings

When exploration crews are required to investigate inactive or abandoned underground workings, the
following procedures must be followed before and during entry.

Prior to Entry

Before commencing any work on a project the owner shall give a notice in writing to
the appropriate government agency containing such information as may be
prescribed.

An owner shall not begin any development, reconstruction or installation in inactive
mine workings until the drawings and layout has been filed with the Department of
Energy and Mines for review.

In underground workings, a mechanical ventilation system shall be provided,
maintained and used that will dilute and remove gases and contaminants to prevent
exposure of workers to gaseous and oxygen deficient air.

Energy and Mines may be able to provide mine plans and information concerning
previous operations.

During Entry

A competent person shall examine an underground area that is not ventilated, before
any other person is permitted to enter the underground area.

The examination prescribed above shall consist of an examination for;
= oxygen deficiency
= the presence of toxic gases
= impounded water
= forced ventilation
= other dangerous conditions

Before the competent person examines the underground area, he or she shall be
provided instruction in writing setting out;

= the hazards involved

= the use of testing equipment required

= the personal protective devices he or she is required to wear

= any other precautions and procedures to be taken for his or her protection.
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e Before work begins, the ground conditions shall be examined for dangers and
hazards and, if required, made safe.

e Sampling and mapping of mineralized structures will take place only after
determining that the workings are safe.

e If significant activity is deemed to be necessary, the services of a certified
underground supervisor should be considered.
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SECTION 19
Managing a Contractors Safety Performance
The work to be done by contractors providing services to the project should be assessed to determine the
level of control required. Safety and health program requirements should be outlined in the bid
documentation distributed to potential contractors.
As part of the selection procedure, the contractor should be required to provide information about past
safety performance and operating procedures:

e injury rate

e WACB cost experience

e environmental incidents / accidents

e inspection and maintenance systems

e qualification of work crews and supervision

e properly trained employees

e property and liability insurance

Project Contractor Management System

A project contractor management system will provide the leadership and guidance to ensure that
contractors work in compliance with legislated and company dictated standards.

Principles

o Contractor management on site will be proactive towards meeting or exceeding
established standards.

e The project manager, or his designate, will be responsible for the contractor on
site.

e Open and clear communication with the contractor.
o Before working on site the contractor and employees will undergo company and

site induction processes to ensure their proper understanding of the work and the
surrounding environment.
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e Company personnel who deal directly with the contractor will have the same
degree of responsibility, as the project manager, in the areas of health and safety.

e The contractor will be expected to monitor the quality of the work and services
they provide.

Drill Crew Responsibilities
Diamond Driller

e Responsible for the safe operation of the drill and for the safety and direction of
the helper

e Responsible for the progress of core recovery and care of the core during his
shift

e Responsible for the protection of the environment and complying with all
company safety rules and work procedures

e Report to his supervisor any dangerous conditions of work as well as any
defective piece of equipment or tool that may be considered dangerous

e Have completed Diamond Driller Common Core and Runner Level Training
Program

Foreman
o Responsible for the progress and efficiency of the job by performing the drilling
at specified standards consistent with good core recovery, safety of the crew,

care of the equipment and, in general, proper working conditions

e Should train Runners and Helpers in the proper care of equipment, as well as
correct and safe procedures

e He is responsible to see that all company rules and legislated requirements
pertaining to safety, health and the environment are observed

e Checkall set-ups and storage sites to see that all equipment is removed from the
site when the job is completed.
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Fieldman

Fieldman is responsible for the safety and efficiency of the projects assigned to
him.

ensure foremen are instructed in the safe organization of their work and care of
equipment.

insist on good housekeeping (i.e., neat and safe drill sites, neat camp, proper
storage facilities, and clean sanitary facilities).

ensure all rules and regulations are complied with.

enforce compliance with standard job procedures and the meaning of personal
protective equipment.

Operations Manager

The operations manager has the direct responsibility for the safety and efficiency of field
operations.
This will include:

e The successful mobilization, completion and demobilization of contracts;
¢ responsibility of co-ordinating the overall emergency plan;
o selection, hiring and supervision of the required skilled personnel;

e ensure all government regulations and client policies are adhered to.

Cameco Corporation
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SECTION 20
Health & Safety Training Programs

Preface: Preventing of accidents and illnesses is a prerequisite to making workplaces healthier and
safer. Training is required in the mineral exploration sector where a wide variety of hazards may be
encountered.

Intent: Safety training programs are intended to be used as a guideline in establishing, prioritizing
and recording employee health and safety training.

The first step should be to identify specific training programs and the employees who must receive
training that is required by legislation. It is the employer’s duty to provide this training in-house or
through an outside agency. Six core areas have been identified for the training of exploration
personnel:

Spill Response,
Radiation Awareness

o Fire Extinguisher and Fire awareness,
e First Aid,

e Transportation of Dangerous Goods,
e WHMIS,

[}

[ )

Additional training may be required to ensure employees have the knowledge and skills required to
conduct their assigned tasks in a safe manner.

Individual training records are maintained for each employee and periodic reviews are conducted to
ensure that re-certification dates are met. The Training Attendance & Certification Form will be used
as a record to document training for in house training. A copy of the form can be acquired through
the following link or see Appendix VI.
Notes://Mercury/85256FE4005834C0/C9980DACEOOECA9985256FD4005CEFSA/EAD98398FB8
13353852575DF0055410F
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SECTION 21
Exploration Code of Practice

Cameco Exploration supports the Mineral Exploration Guidelines for Saskatchewan

The Saskatchewan Mineral Exploration and Government Advisory Committee (SMEGAC) have
developed the Mineral Exploration Guideline’s to assist government and industry in the application
and approval process for activities on land administered by Saskatchewan Environment.

This guide provides information to assist in the planning, permitting, initiation and completion of a
mineral exploration program in a fashion that will help minimize environmental impacts and meet
relevant legislative requirements.

SMEGAC consists of representatives from Saskatchewan Environment, Saskatchewan Industry and
Resources, Saskatchewan Northern Affairs, Fisheries and Oceans Canada and various mineral
exploration companies active in the province. This guideline was circulated and reviewed by various
provincial and federal government agencies and the mineral exploration industry during the course of
its development.

These guidelines offer practical methods and practices, which when applied, will ensure that our
exploration projects are carried out with the lowest levels of disturbance to the natural environment.

References

The Exploration Safety Group would like to thank the following for their input, contribution
and assistance in preparing this manual,

Ontario Natural Resources Safety Association
Ontario Prospectors Association

Ontario Ministry of Labour

Ministry of Northern Development and Mines
British Columbia and Yukon Chamber of Mines
Construction Safety Association of Ontario

St. John Ambulance

Prospectors and Developers Association of Canada
Canadian Occupational Health & Safety News
Falconbridge Ltd.

INCO Limited

Cyprus Canada Inc.

Barrick Gold Corporation

Outokumpu Mines Ltd.

Cominco Ltd.

Royal Oak Mines Inc.

Kinross Gold Corp.
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BHP Minerals Canada Ltd.

WMC International Limited
Battle Mountain Canada Ltd.

Teck Explorations Limited
Boart Longyear
Major Drilling

Britton Bros. Diamond Drilling Ltd.

Saskatchewan Environment and Resource Management

Department of Fisheries and Oceans

Coast Guard

Note: If anyone reading this manual has any questions or suggestions, which would enhance this
document, please contact Kelly Hanke in Saskatoon at (306) 956-8135 or by email at

kelly_hanke@cameco.com.
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Appendix |

Exploration Site Inspection Procedure

1.0 Purpose:

This document provides guidance for conducting Field Camp Site Inspections including
frequency and any follow up or corrective action.

2.0 Scope:

This document is applicable to operations within Canada where a Cameco Exploration
employee is present and Cameco is considered the lease or claim operator. If operations are
being conducted from a mine site, inspection of the mine site camp will not be required as it
would be considered outside the realm of Explorations control.

3.0 Responsibilities:
The Project Geologist or senior Exploration personnel on site is to ensure that the inspection
is completed and forwarded to the SHEQ Coordinator, Exploration. Initial camp inspections
will be done within seven (7) days of each re-starting of camp operations, with subsequent
inspections monthly after the first inspection date, while the camp or program is operating in
the field.

4.0 Records:

EXP-01-1 Exploration Site Inspection Report
Notes://Mercury/85256FE4005834C0/C9980DACEOOECA9985256FD4005CEF8A/C6F617
3239AFB5DE852575DE007ABO0O1

5.0 References:

Cameco Integrated Safety, Health, Environment and Quality Management System manual.
SHEQ Contractor Management Program.

Occupational Health and Safety Regulations, 1996

Exploration Health and Safety Manual (rev. March 2004)

Mineral Exploration Guideline for Saskatchewan (2005)
http://exploration.cameco.com/SHEQ/tabid/367/Default.aspx

Finding and Corrective Action Report 07-EXPL-01.

6.0 Procedure Steps:

Print off a copy of the Exploration Site Inspection Report EXP-01-1 found on Explorations
intranet site with the SHEQ heading this inspection report will be found under Exploration
Documentation. Complete inspection documenting any areas for improvement, any actions
required, who would be responsible (this could be a contractor) and a timeline for
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7.0

8.0

completion. Please include any observations that were addressed at the time of the inspection.
Input data electronically and send to SHEQ Coordinator, Exploration, save this file. Print a
copy and post in the camp office. As outstanding action items are addressed enter the date on
the posted copy as well as your saved file. The SHEQ Coordinator will monitor to ensure that
actions required are being addressed in a timely fashion.

Records:

The site inspection report and any follow up corrective actions that will be directly generated
from this procedure and record will be kept by the SHEQ Coordinator, Exploration.

Document Control:

This procedure is a controlled document. The SHEQ Coordinator, Exploration must review
this procedure at a minimum of once per year, and is responsible for the review and any
amendments that may be required.
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Form EXP-01-1
< ((. Effactive Oct 22/2008
Cameco
Exploration Site Inspection Report Print Form Submit by Email
Done By: Project Contractor | Date |
Item SHEQ Inspection Checklist Comments | Action Required| Responsibility Follow Up
General Comments &Timeline Date Completed
Iz the camp located on an existing site (historical)? If no, is it
1 located 100 m from any watercourse or waterbody? N
2 Are copies of the SHEQ Policy, Emergency Response
Plan and Emergency contacts list posted in the Camp office? N
3 Are the required permite and authorizations posted in the
camp? N
A Does the Contractor have copies of the SHEQ Paolicy,
Emergency Response Plan and Emergency contacts list? N
s Does the Contractor Foreman or Supervisor have a copy of all
permits and authorizations? N
6 Are stoves and heaters being regularly ingpected? At what
frequency? i
Are gravity fed fuel drums being regularly inspected? At what
7 frequency? il
8 Hawve there been any reportable spills? | I:l | | | | | |
o Have there been any non-reporiable spills under 5 L.7 [:B | I | | | |
10 Are pathways clearly |it and free of all tripping hazards? | I:l | | | | | |
Iz the camp potable water being inspectedfested if 20 by what
' |means and how often? i
Iz kitchen garbage being disposed of in containers that are
12 \rotected from the elements and wildlife? W
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Item

SHEQ Inspection Checklist

Comments

Action Required

Responsibility

FollowUp

General

Comments

ETimeline

Date Completed

13

Iz the dock safe, stable and able to handle boats and
aircraft?

14

Iz food property stored and prepared?

15

Are fire extinguishers located in each camp structure? Are they
propery charged and have their Inspections tag been kept up?

16

Are there any issues with contractor camp management?

17

Iz everyone on site aware of the Exploration guidefines
regarding alecohol consumption and drug usage while on
site?

18

Are no smoking signs posted at the fuel storage and lubricant
storage areasg?

19

Iz the condition of the drillers tool erib satisfactory?

Iz the camp generator being checked on a regular basis? At what
frequency?

21

If & backup generator is available, is it inspected and tested
regularty?

Safety / First Aid

Iz proper Personal Protective Equipment available?
Are all staff and confractors using the PPE?

Hawve all employees received a formal site onentation?
If yes, is this documented?

24

Does Exploration staff on site have a valid First Aid Cerificate?

Does Exploration staff have a record of their training?

L]

Iz the First Aid kit well marked and inspected monthiy?

u

27

Iz a there a stretcher located on site near the first aid kit?

]
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SHEQ Inspection Checklist

Comments

Action Required

Responsibility

Follow Up

Safety / First Aid

Comments

&Timeline

Date Completed

28

Is there an adequate inventory of Personal Protective Equipment
on site?

ie: hard hats, safety glasses gloves hearing protection, and helmets

29

Do staff have their perzonal first aid kits available for
outings?

30

Do you receive copies of safety meeting minutes from contractors?

Emergency Preparedness

ey

Is the Camp Safety Officer manual on site and easily
accessible? Have all employees been notified?

32

Have radio or phone procedures been posted? Are staff
aware of the protocol?

EE]

Have fire and emergency evacuation plang been
established and are staff aware of these plans?

34

Are camp to drill communications in place?

35

Are camp to helicopter or field crew communications in
place? By what means?

36

Is there someone in camp with radio/phone communications at all
times?

kY

Have the Exploration guidelines for locating a missing
person been posted? Have all staff been notified?

38

During fire season is there enough forest firefighting equipment
both at the camp and drill site?

Please see BMP-006 of the Mineral Exploration Guidelines for
Saskatchewan, for these reguirements.

39

Is firefighting equipment in a dedicated area and used exclusively
for fire prevention?

40

Is the camp adequately fire guarded?

41

If permitted to bum garbage, is there a grate or gcreen on the

buming barrel?
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SHEQ Inspection Checklist

Comments Action Required

Responsibility

Follow Up

Hazardous Materials / Environment

Comments

&Timeline

Date Completed

42

At camp is the fuel storage area 30m away from gleeping
quarters and 6m from other buildings?

43

Iz & spill kit available at the fuel storage area?

44

Are the required MSDS sheets in camp for controlled
substances? If not are they accessible on line.

45

Are hazardous substances properly labelled?

46

ls there a list of the hazardous materials being used on the project
site?

47

Are no smoking signg posted at the camp fuel storage area and
other areas where flammables are stored?

48

Do all fuels and lubricants, including jerry cans, have secondary
containment?

49

Are secondary containment vessels free of water?

50

Are procedures for the correct handling of radicactive
materialz available and or posted?

B3

Iz & TDG certified employee charged with shipping samples?

52

Are waste oilg, fiters and used spill matting being properly
collected and stored?

53

Are sgamples and contaminated materials/fequipment being shipped
through proper channels with proper labelling and paperwork?

54

Are Propane tanks properly strapped or tied upright to a solid
structure?

Drill Site and Water Supply Pump

55

Are the contractors wearing proper PPE for their jobs?

56

Do all fuels and lubricants have gecondary containment?

3

Are =pill kitz and enviro-matting available at the drill and water
supply pump?
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SHEQ Inspection Checklist

Comments Action Required

Responsibility

Follow Up

Drill Site and Water Supply Pump

Comments

&Timeline

Date Completed

58

Are fire extinguishers available at the drill and supply pump shack?

Are they properly pressured?

59

I& the drill set up 100m from a lake or watercourse? If not are the
proper authorzations in place to conduct the drilling?

&0

Are MSDS sheets available at the drll?

61

Are Emergency contact numbers posted at the drill?

62

Do all mechanical water pumps have secondary containment?

63

When in use, is a drip pan located under burner of drill stove?

64

Is the drill housekeeping in order? Any issues?

65

Iz the water intake being screened, is it adequately secured and
30em. off the botiorn of the water body? 12 there sufficient hose
length to accommodate this?

66

Do new access trails exceed 5 m in width?

&7

Iz all refuze removed at the completion of drill holes? Was the
slash re-spread over drill pads at completion of drilling?

68

During fire seazon (Aprl 1 to Oct. 31}, does the drill have the
prescribed firefighting equipment az outlined in the Mineral
Explorations Guidelines for Sask., BMP-0067

69

Does the drill have a first aid kit?

Radiation Protection

70

ls everyone on gite wearing his/her TLD badge at all fimes?
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SHEQ Inspection Checklist

Comments Action Required

Responsibility

Follow Up

Radiation Protection

Comments

&Timeline

Date Completed

I

Is there adequate ventilation of core shack(s)?

72

Are the logging shacks/tents being kept clean? Floors swept daily?

73

Are Radiation Protection procedures being followed?

Vehicles

74

Do drivers have a valid drivers license?

75

Are trucks, being used by Exploration personnel, equipped with fire
extinguighers?

76

Do trucks have a spare tire(s)and the proper equipment for
changing tirea?

77

Are defined speed limits for vehicles known to all employees?

78

Are seat belts wom at at all imes?

aan)

79

Has vehicle maintenance been kept up?

==

Other Transportation

80

Is & Helicopter uged in camp?

81

Iz a windsock installed?

82

Is the landing area clear of debriz?

83

If a Helicopter is being used, have =staff been given a
helicopter safety orentation?

NN
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[tem SHEQ Inspection Checklist Comments Action Required |Responsibility |FollowUp

Other Transportation Comments &Timeline Date Completed
Iz a boat used in camp?

B
Do all operators possess a valid Pleasure Craft Operator

85 (Card?
Are all boats equipped with paddles bailer,toolkit and life

86 (jackets?

a7 Has the boat motor maintenance been kept up?
Have all operators of ATV's and Snowmobiles been trained and

B |deemed capable of appropriate use?
Has maintenance of AT\'s and Snowmobiles been kept up?

B9
Wildlife

a0 Have there been any wildlife conflicts?

o1 Iz there a firearm in camp?
If there iz a firearm in camp, is it being stored in accordance to

92 |Federal Firearm Regulations?
Are designafed users trained in the use of the firearm and are

93 |procedures posted?
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Incident / Accident Report Procedures

Appendix 11

Accidents and incidents must be reported to the Exploration SHEQ Coordinator as soon as possible,

after the occurrence.

Notes://Mercury/85256FE4005834C0/C9980DACEOOECA9985256FD4005CEF8A/40D589113E77

71D1852575DE007B2B60

Copies of the Incident /Accident Reports shall be forwarded to the Exploration SHEQ Coordinator.
Lost Time Incidents or Medical Aid occurrences, to either Cameco personnel or Contractors

employed by Exploration, must be reported to the Exploration SHEQ Coordinator within 24 hours of
the occurrence to meet corporate SHE-20 reporting requirements.






notes://Mercury/85256FE4005834C0/C9980DACE00ECA9985256FD4005CEF8A/40D589113E7771D1852575DE007B2B60
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Date: Incident / Accident Report Page 3 of 3

January 18/2008 -

INSTRUCTIONS TO SUPERVISOR

GENERAL

o b e b

Give positive feedback to the employeea(s) reporting the aceident or meidant.
Eecognize individual performance relatmg fo the accident or incident whenever possible

Femember that this is not only a repert of what happened, but also an analysis and evaluation of the accident or incident.
Investigations should be done as soon as possible after the accident'incident and must be done by the first line supsrvizor.

Attempt to gat the overall pieture first and mterview the most knowladzezble persons first,
Take steps toward prevention immediately following your investization.

TIPS ON HOW TO INTEREVIEW

1. Putthe person at eaze.
2. Interview on the speot 1f possible.
3. Inferview in private
4. Get the mdividual's version.
5. Ask necessary gquestions to clanfy.
6. Eepeat the story back to the person.
7.  End each mterview with a positive note.
8. FRecord eritical information gquickly.
%. Make drawings if possible.
10. Keep the communication pipeline open.
ACCIDENT CAUSE CHART
UMSAFE ACTS UNSAFE CONDITIONS
1. Operating equipment without authority 1. Inadequate guards or barriars
2. Failure towarn 2. Imadequate or improper protactive agquipmeant or
1. Failure to secura rnaterials
4. Opearating at improper speed 3. Defective tools, equipment or material
5. Making safety devices inoperable 4. Congestion or restricted action
6. Using defective equipmant 5. Inadequate warning systam
7. Failure to use PPE proparly 6. Fire and explosion hazards / ignition
2. Improper loading 7. Poorhousakeaping / disorder
9. Impropear placemant 8. Moise axposure
10, Improper lifting 9. Radiation exposura
11. Improper position for task 10. Temperatura extremeas
12, Improper fitting 11. Inadequate or excess illumination
13. Servicing equiprment in operation 12. Inadequate ventilation
14. Horseplay 12, Hazardous environmental conditions
15. Under tha influenca of alcohal and / or drugs 14. Procedural or system development / implermeantation
16. Using aquipment impropsady flaw
17. Failure to follow procedura (Explain exactly in "Apparent Cause” saction)
{Explain exactly in "Apparent Causa" section)

Doc. No. EXP-MO1










Title: Exploration Health & Safety Manual

Doc. Type: Program

Doc. No. EXP-MO1

Date Issued: 1996 Date Revised: April 2010 Rev. No. 4
| (C
Cameco Exploration (
Cameco
Version No Document Ne
0 EXP-02-01

Date

January 18/2008

Incident / Accident Report

Page 1 of 3

SUPERVISOR'S REPORT FOR INCIDENT / ACCIDENT

Exact Location Date of Occurrence Time Date Reported
Person Reporting the Incident Position Supervisor Company (if contractor]
INCIDENT TYPE
More than one incident type may be selected
[ Safety Environmental || Radiation [ Capital Loss
Property
Damaged
Person(s) affected Parson(s) affected Mature of Damage
Nature of injury / illness Exposure Pathway Estimated Cost

DESCRIPTION
Describe What Happened
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Appendix 1
TABLE 1 - PERSONAL CLOTHING SCHEDULE
Rates Effective: October 15, 2005
Maximum

Reimbursement

Item Frequency (not including
taxes)

Sleeping Bag (winter) Once every 5 yrs. $425.00

Sleeping Bag (summer) Once every 5 yrs. $200.00

Parka Once every 4 yrs. $350.00

Insulated Pants/Coveralls Once every 2 yrs. $125.00

Skidoo Suit Once every 4 yrs. $275.00

Skidoo Mitts Once every 2 yrs. $100.00

Winter Hat Once every 2 yrs. $50.00

Summer Hat (wide brim) Once every 2 yrs. $60.00

Winter Boots Once every 2 yrs. $175.00

Leather Steel-Toed

Safety Boots (x2) Once every 2 yrs. $200.00
Mountain Boots (x2) Once every 2 yrs. $300.00
*(2" pair at discretion of supervisor)

NOTE:

1. Employees are to do their own purchasing and make application for refund on a Travel Claim and Expense Report.
Charge to 10001400.601000. Direct to Andrea Sikorsky for handling.

2. All other personal protective equipment will be provided and charged to the project, as approved by your respective
supervisor.

3. The above applies only to those employees who require these specific items in order to perform their duties.

4. Employees who normally wear glasses can get prescription safety lenses — application to be made through Rita
Rediger.

October 5, 2005
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Appendix IV

Exploration Emergency Contacts

Corporate Office

Vice-President, Exploration
Colin Macdonald

(306) 956-6341 (Office)
(306) 668-4344 (Home)
(306) 262-1927 (Cell)

Director Worldwide Projects
Roger Lemaitre

(306) 956-6708 (Office)
(306) 242-9475 (Home)
(306) 261-6708 (Cell)

Regional Director
Charles Roy

(306) 956-6358 (Office)
(306) 242-3155 (Home)
(306) 262-0101 (Cell)

District Geologist
John Halaburda

(306) 956-6360 (Office)
(306) 373-0651 (Home)
(306) 281-6807 (Cell)

Safety Health Environment & Quality Coordinator
Kelly Hanke

(306) 956-8135 (Office)
(306) 652-9627 (Home)
(306) 380-7608 (Cell)

RCMP
La Ronge, SK (306) 425-6730
La Loche, SK (306) 822-2010

Buffalo Narrows, SK

(306) 235-6660

Pinehouse, SK

(306) 884-2400

Regina, SK

(306) 780-5560

Prince Albert, SK

(306) 765-5500

Saskatoon, SK

(306) 975-5173

Fort McMurray, AB

(403) 799-8388

Fort Chipewyan, AB

(780) 697-3665

Baker Lake, NU

(867) 793-0123

Otish, PQ (800)-771-5401
Spill Control Center

Saskatchewan (800) 667-7525
Alberta (800) 222-6514
Nunavut (867) 920-8130
Quebec (800) 363-4735
Fire

Saskatchewan (800) 667-9660
Alberta 310-3473 (no area code needed)
Nunavut RCMP (Baker Lake) (867) 793-1111
Quebec

Prince Albert - Curtis Lee, Senior Fire Manager

(306) 953-2265

Buffalo Narrows — Brian Morin, Forest Protection Officer

(306) 235-1747
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Health Services

Key Lake Nurse

(306) 884-2100 Ext. 4545

McArthur Nurse

(306) 633-2001 Ext. 8888

Rabbit Lake Nurse

(306) 633-2141 Ext. 2242

Cigar Lake Nurse

(306) 633-2072 Ext. 3206

Points North Emergency

(306) 633-2139

Nunavut Project Satellite Phone

(403) 927-6287

Public Health Centre — La Loche

(306) 822-3200

Public Health Office — Buffalo Narrows

(306) 235-5800

Hospital — Fort McMurray, Alberta

(780) 791-6161

Hospital — Ille la Cross

(306) 833-2016

Hospital — La Ronge

(306) 425-2422

Stony Rapids Hospital

(306) 439-2200

Air Services

Osprey Wings Medivac

(306) 635-2112

Saskatchewan Air Ambulance

(888) 782-8247

Alberta Air Ambulance

310-0000 then 780-422-9654

Nunavut Air Ambulance (Rankin Inlet)

(867) 645-4455

Transwest Aviation Medivac

(306) 425-2382

Government Agencies

Senior Ecological Protection Specialist, La Ronge — Andy
Cook

Conservation Officer, La Ronge — Brock Lockhart

(306) 425-6626 (Office)
(306) 425-8884 (Cell)
andy.cook@qov.sk.ca

(306) 425-4674 (Office)
brock.lockhart@gov.sk.ca

Senior Conservation Officer, Buffalo Narrows — Darrell
Robson

(306) 235-1740
darrell.robson@qov.sk.ca

Conservation Officer, Pinehouse Lake — Tim Scrupps
Conservation Officer, Pinehouse Lake — Ted Glass

Conservation Officer, Pinehouse Lake — Jeri Bell

(306) 884-2060
tim.scrupps@gov.sk.ca
(306) 884-2060
ted.glass@gov.sk.ca
(306) 884-2060
jeri.bell@gov.sk.ca

Conservation Officer, Meadow Lake — James Quaal

Conservation Officer, Meadow Lake — Trent Rafuse

(306) 236-9818
james.quaal@gov.sk.ca

(306)236-7558
trent.rafuse@gqov.sk.ca

Doc. No. EXP-MO1
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Appendix V

TRAINING ATTENDANCE AND CERTIFICATION FORM

Training Course Title:

Training Date:

Training Course Duration (Time):

Training Validity Period:

Instructor(s) Name:

Attendees

Name (please print)

Signature

Company/Department
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NON-TECHNICAL PROJECT PROPOSAL DESCRIPTION




Cameco Corporation Exploration on the Turqavik and Aberdeen Projects



January 2012



The Turqavik and Aberdeen projects have been active since 2005 and are located 100 km west of Baker Lake, Nunavut, consisting of 288 claims covering approximately 250,000 hectares within NTS map sheets 66A and 66B.  Work began in 2005 with airborne geophysical surveys and a one-week helicopter-assisted sampling program.  An exploration camp was set up on Qamanaarjuk Lake and the 2006-07 programs consisted of prospecting, geological mapping, sampling, ground and airborne geophysics.  Exploration from 2008 to 2011 consisted of diamond drilling, ground geophysical and geological programs.  Uranium discoveries in 2009 on the Aberdeen Project (Qavvik deposit, on KIA IOL) and in 2010 on the Turqavik Project (Tatiggaq deposit, on crown land) resulted in an increase in exploration work on the project to evaluate the mineralization present and to test for new zones on other grids. The 2011 exploration program completed just over 12,000 m of diamond drilling, prospecting, sampling, geological mapping, and ground geophysical surveys.




The 2012 program will be similar in size to that of 2011.  The main focus will be diamond drilling on the two mineralized zones as well as reconnaissance drilling on other prospective targets (shown in the accompanying map), ranging between about 12,000 – 15,000 m of drilling in up to 60 holes.  This will be supplemented with a limited amount of ground geological mapping, prospecting, ground geophysical surveys, and geochemical studies.  The work will be split approximately equally between crown and IOL.  The program will be conducted between May and October using helicopter-portable drills.  The main method of transportation around the property is by helicopter, the only exception being in late winter and early spring where snowmobiles can be utilized for ground geophysical and drill crews.



A new, larger exploration camp (capable of housing 75 persons) will be constructed closer to the drilling areas, situated on Inuit Owned surface land.  A bulk fuel farm will be set up and commissioned adjacent to the camp (located on IOL) to eliminate the use of drummed diesel and jet fuel.  Remaining drummed fuel in the two caches will be used up.  Camp materials, equipment, fuel, and drilling supplies will be hauled overland using snow-tracked vehicles between March and May 2012, or possibly brought in by air to an ice strip near the proposed camp.



The long-term objective of the program is to explore for uranium and delineate resources in the hope of defining economically viable uranium deposits.  By working in the area we plan to have involvement in the community of Baker Lake by providing jobs for local people and supporting local business.  We expect that exploration work on our project area will continue for a minimum of 5 to 10 years. 
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Abandonment and Restoration Plan for the Turqavik and Aberdeen Projects, Nunavut




1.0 Preamble




This Abandonment and Restoration (AR) Plan relates to exploration activities on the Turqavik and Aberdeen exploration projects and the associated Qamanaarjuk exploration camp of Cameco Corporation located approximately 100 km west of Baker Lake, Nunavut (64o37’43”N, 97o 59’40”W).  It also includes the establishment, operation, and restoration of a new, larger proposed Aberdeen exploration camp to be located at approximately 64o23’30”N, 98 o 27’54”W.  The plan shall be in effect from the present (under existing land use (INAC Land Use Permit N2008C0007 and KIA Land Use License KVL307C02) and water permits (2BE-QAM0813)) until September 31, 2013 or until expiry of permit renewals.  The locations of the projects and camps are shown in Figures 1 and 2.




2.0 Introduction




This AR plan applies to the exploration activities on the Turqavik and Aberdeen uranium exploration projects operated by Cameco Corporation.  The exploration activities are based out of the seasonal exploration camp on Qamanaarjuk Lake.  The camp, constructed in 2006 and completed in 2007 consists of 5 sleep cabins, a kitchen, combined office and dry cabin, 2 outhouses, a core shack, and a generator shack, all constructed of plywood.  In 2009 a drillers’ dry and first aid cabin were constructed.  In 2010, 2 additional sleep cabins and a core shack were erected (all Weatherhaven), as well as a hot core shack (radioactive core).  A latrine shelter with incinerating toilets, as well as one additional sleeping tent were added in 2011.  A new exploration camp (Aberdeen camp), closer to the work areas will be constructed in 2012, replacing the previous camp.   This plan covers exploration activities (including exploration drilling), fuel caches, as well as camp activities and their required reclamation.  




Questions regarding this plan should be addressed to Rebecca Hunter, Project Geologist (306-956-6279 or rebecca_hunter@cameco.com) or Gerard Zaluski, District Geologist – Nunavut and Northwest Territories (306-956-6359 or gerard_zaluski@cameco.com).



3.0 Schedule




The Qamanaarjuk camp is seasonally occupied and temporary, as will be the Aberdeen camp replacing it.  A camp manager and other camp personnel will maintain the camp on a daily basis.  Following each field program it will be prepared for seasonal shutdown.  




Routine or progressive restoration practices will be used wherever possible, including garbage disposal, removal of empty fuel drums, and restoration of drill sites.  This will minimize the scale of the final reclamation.  Final restoration will begin upon completion or cessation of exploration activities.  No buildings, equipment, or waste will remain beyond the expiration date of the permits unless new permits are being obtained.




4.0 Site Infrastructure




A new, larger exploration camp to accommodate 38-60 people (maximum capacity of 75 people) will be constructed in the spring of 2012, closer to the exploration areas.  The tentative site location is 64o23’30”N, 98o27’54”W, on the southeastern shore of Aberdeen Lake.  The proposed layout of the camp is shown in Figure 3, including the following structures (all metal framed, fabric walled structures):




17 sleep structures




1 kitchen/dining structure




1 dry (including laundry)




2 offices




1 first aid tent




1 power house




1 shop




3-4 core shacks (2-3 regular, 1 hot shack)




2 toilet structures (incinerating toilets)




2 storage (steel sea containers)




1 bulk fuel storage site (5 x 50,000 litre diesel 6 x 50,000 litre jet fuel double wall tanks)



2 gravel airstrips (natural)



1 incinerator



2 greywater sumps




3 helicopter pads




The layout of the Qamanaarjuk camp is shown in Figure 3a.  It accommodates up to 32 people and consists of the following structures:




8 sleep cabins (2 fabric structures new for 2010, 1 new for 2011)



1 kitchen/dining cabin




1 office and dry (shared cabin)




1 drillers’ dry




1 generator/equipment shed




2 outhouses




1 latrine shelter (new in 2011)




1 fuel storage area (with berms and spill kit)




2 core shacks (core shack #1 new for 2008 and core shack #2 new for 2010)



1 hot shack (radioactive core) (new in 2010)




1 core storage facility (new for 2008)



2 greywater sumps



1 gravel airstrip




2 incinerators (new for 2008)




1 helicopter pad/equipment shed (new for 2009)




The bulk fuel storage facility will be commissioned in order to curtail the use of drummed fuel.  This will be done in keeping with all regulatory guidelines for bulk fuel storage.




5.0 Routine and Progressive Restoration




5.1 Camp Waste




Combustible waste will be incinerated on a daily basis.  Non-combustible waste as well as that not allowed to be incinerated by regulations will be removed from the camp and taken to the Baker Lake land-fill or another authorized site for disposal.




5.2 Fuel and Chemicals




Empty fuel drums, propane cylinders, and chemical containers will be removed from camp and returned to Baker Lake.




5.3 Drill Sites




Progressive reclamation will be undertaken during drilling programs, where sites will be restored as soon as possible after the drill has been removed.  The timbers from the drill pad will all be removed from the site and the area leveled with a hand rake.  Efforts will be made to return the site to as natural a condition as possible.




5.3.1 Drill Holes




After completion of the drill holes casing will be removed or cut off at ground level. Drill holes will be sealed by cementing the top 30 m of the bedrock.




5.3.2 Sumps




Sumps shall be constructed to collect all drill waste including water, cuttings, salts, and mud and will be at least 30 m away from the ordinary high water mark of a water body.  Upon completion of the hole, the cuttings will be backfilled into the holes and/or sumps. Sumps will be scanned to ensure that gamma radiation is <1 uSv/hr.  Radioactive cuttings will be disposed of as described in the proceeding section.  The sumps will be filled and leveled.



5.3.3 Radioactivity




Drill mud solids and cuttings with a uranium concentration greater than 0.05% U3O8 will be collected and stored at a radioactive storage site or backfilled down the drill hole.  Any drill hole with mineralization greater than 1.0% U3O8 over 1.0 m and with a meter-percent > 5.0 will be sealed by grouting throughout the mineralized interval (at least 10 m above and below).




5.3.4 Waste




All wastes will be removed from the drill site and flown to camp.  Combustible wastes will be incinerated and non-combustible wastes will be removed to an authorized disposal site.




5.3.5 Site Inspection and Documentation




Each drill hole location will be located by GPS and marked with a labeled picket.  Photos will be taken of each site both before and after drilling in order to monitor the restoration.  This information will be provided in annual permit reports.




6.0 Seasonal shutdown




The camp is designed for seasonal use (May through October).  Upon completion of the field season the camp will be winterized and shutdown.  




6.1  Buildings




All structures will be sealed or closed to prevent incursion by animals or damage by windy or stormy weather.  Detailed instructions regarding access in emergencies will be posted in an obvious location.  Building contents will be boxed and stored securely.




6.2 Water System




Water pumps will be disconnected, drained, and removed from the site.  Water lines will be coiled and stored in the generator shack/storage shed.




6.3 Fuel and Chemicals




An inventory all fuel in caches will be made at the end of each season.  All empty containers will be removed from the site (including fuel drums, propane cylinders, and chemical containers).  All chemicals (including cleaning supplies) will be removed from the site for the winter.  Bulky solids (such as cement and salt for drilling) will be stored in a camp building, out of exposure from the elements.




6.4 Waste




6.4.1 Combustible Waste




All combustible waste will be incinerated.  All ash will be collected and disposed of at the landfill site at Baker Lake prior to seasonal shutdown.




6.4.2 Non-combustible Waste




All non-combustible waste will be collected and removed via charter aircraft to an authorized disposal or recycling facility.




6.4.3 Grey and Black Water Sumps




The sumps will be inspected, marked, and securely covered for the winter.




6.5 Core Shack and Racks




Upon completion of the field program and drill core logging, the core shack will be cleaned and secured, as all other camp buildings.  




All drill core will be properly stored in proper core racks.  Gamma radiation levels at long term core storage facilities shall not exceed 1.0 uSv measured 1 m from the surface and in no instance shall exceed 2.5 uSv.  




6.6 Drill Sites




At the completion of the drill program the drill will be dismantled and all drilling supplies will be removed from the drill site.  The drill will either be demobilized from the project (back to its base of operation) or wintered at the camp site or a designaited laydown area if such arrangements are made with the drilling contractor.  In this latter case, the drill will be winterized and all components secured.




As discussed above, drill sites will be progressively restored immediately after the drill has been removed.  However, at the end of the season all drill sites will be inspected to ensure they have been adequately cleaned and reclaimed.




6.7 Contamination Clean-Up




Drill sites, the camp, and fuel caches will be inspected for soil contamination that was not noted previously.  Any contaminated soil will be treated as outlined in the Spill Response Plan.




6.8 Inspection and Documentation




All disturbed sites (drill sites, camp, and fuel caches) will be catalogued and inspected prior to the seasonal closure.  The final state of these sites will be documented and photographed.  The results of these inspections will be provided in annual reports to the water resource inspector, NWB, INAC, and KIA.




7.0 Final Abandonment and Restoration




The following plans are made for final abandonment and restoration of the project once all exploration on the projects ceases and prior to expiration of the land and water use permits.




7.1  Buildings and Contents




For the Qamanaarjuk camp, the sleeping cabins and other small buildings will be removed.  The larger buildings will be dismantled and all materials removed.  All equipment and other building contents will be removed from the site.  




For the Aberdeen camp, the fabric structures will be dismantled and removed.  All equipment and other materials will also be removed from the site.




Final inspection will be made after restoration of the camp site to ensure that no waste or materials remain.  Photos will be taken to record the final condition.




7.2 Fuel Caches and Chemical Containers




Since containers will be removed throughout the program, final remediation will be minimal.  All remaining containers from the camp, fuel caches, and other locations will be removed.  Fuel cache sites will be inspected, all debris and berms removed, and final photos will be taken of all sites.  Any contaminated soils will be treated as outlined in the Spill Contingency Plan.  For the bulk fuel storage site, upon final completion of the program, complete site remediation will be made and all tanks removed.




7.3 Sumps




All sumps will be filled, inspected, and leveled.  Final photos and GPS locations will be collected and the information supplied to the Nunavut Water Board.




7.4 Drill Sites




Final inspection will be made to ensure that all drilling equipment, rods, and timbers have been removed from the project area.  Sites will be inspected for contamination (treated according to the spill response plan if necessary), leveled, and covered.




7.5 Revegetation




Disturbing of natural vegetation will be minimal, restricted only to drill pads and sumps.  These will be left to revegetate naturally and will be monitored.  If necessary, sites may be lightly fertilized to facilitate revegetation.




7.6 Core Storage




The core storage site will be properly cleaned and maintained to ensure longevity.  Radiation levels will be ensured to be below regulation limits (1 uSv/hr at 1 m).




7.7 Contamination Clean-up




All sites will be inspected for contamination and if necessary treated according to the Spill Contingency Plan.  Any sites requiring cleanup will be documented by GPS locations and photographs.  All chemicals will be removed from the site at the end of the project.




7.8 Aircraft Landing Strips




Any aircraft landing strips will be located on well-drained gravel ridges or plains so that rutting is minimal.  Any ruts not repaired through the course of natural freeze/thaw cycles will be repaired by manually filling or raking.




7.9 Final Inspection and Documentation




Upon completion of the final abandonment and restoration, photos will be taken and activities documented.  This information will be provided in a final report to the appropriate licensing agencies.
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Introduction




Cameco Corporation recognizes the importance of minimizing negative human and exploration impact on the wildlife and environment of northern Canada.  The primary area of concern in this document is the barren-ground caribou of the Beverly Caribou herds that are directly influenced by our exploration presence.  Our current Turqavik – Aberdeen Project is located directly south of the traditional Beverly Caribou calving grounds, as well, our project and exploration camp lie within, and adjacent to post-calving grounds, migratory paths, and caribou water crossings along the Thelon River.  This document outlines the current and future scope of the Turqavik and Aberdeen exploration projects and our plans to mitigate negative impacts our exploration could potentially have on the wildlife in our project and adjacent areas.  




Scope of 2012 Exploration Program



Camp Construction --- March to June



· Construction of new exploration camp (Aberdeen camp), once permitting approvals received (reduce helicopter flying for exploration/drilling activities).




· Setup and commissioning of bulk fuel farm adjacent to camp (subject to permitting) (eliminate use of drummed fuel).




Camp --- May to October




· Operations base, helicopter (daily) and fixed-wing aircraft (as needed) to service camp (fuel, food, personnel, and equipment).




Diamond Drilling --- June to October



· 15-20 primary target areas (12,000 to 15,000 m planned), located between 25 and 50 km from our exploration camp. See attached map for drilling locations.



· Helicopter-assisted mobilization of drill, fuel, equipment, drill core and crews to and from camp.  A temporary and easily mobilized shelter will be erected at each drilling site to support drill staff.



· Drilling will focus on the Qavvik and Tatiggaq zones but will include up to eight other prospective grids.



Ground Geological --- July to September




· Up to 2 teams of 2.



· Helicopter drop off and pick up of personnel for 10 to 15 km regional traverses or for detailed prospecting over small area (5 km traverse maximum).  




· Work consists of walking, documenting rock type, mineralization, and sampling at 500 m or less station intervals.




Ground Geophysical (Gravity) --- June to August




· The purpose of the ground geophysical gravity survey is to measure subsurface density variations. Modeling of the collected data is used to interpret subsurface geology and structure.




· Consists of a ground grid layout with 100 m station spacing for about 6000 stations in total.




· Gravity - 1 teams of 2 people; in winter to be mobilized to survey area by helicopter and move between stations by snowmobile; in summer to be mobilized to survey area by helicopter and move between stations by walking.




Ground Geochemical --- July to August




· Test geochemical exploration techniques in a few key exploration areas.




· Consists of a ground grid layout with 25-50 m station spacing for about 500-1000 stations in total.




· 1-2 teams of 2 people; mobilized to survey area by helicopter and move between stations by walking.



Influences on timing of operations




The timing of our proposed exploration programs is based on four factors: 1) snow cover (absence of, for the geological program and presence of, for ground geophysics/drilling program), 2) reasonable amount of daylight, 3) relatively stable weather, and 4) availability of contractors. 




Geological work requires the ability to see and interact with the ground cover (outcrop, boulderfield, soil and till), therefore, work has to be completed when the snow is gone, and the weather has stabilized for the summer months.  Based on these factors, ground geological work can only occur in the project area between mid-June and mid-September.  If weather conditions are favourable the program may be extended to the beginning of October, but not any longer than that.




In the case of our ground geophysical programs and drilling, work is best completed between March and October.  These factors allow two options with regard to the timing of our ground geophysical and drilling programs: 1) a spring program, which results in less dependence on the helicopter due to the snow and ice cover, or 2) a summer program, which results in significant dependence on the helicopter.  The helicopter in these instances would be required to move personnel and equipment between survey and/or drill areas.  If these programs are completed in the spring, then snowmobiles and large track snow machines could be used as an alternative mode of transportation for personnel, equipment and drill core to and from our base camp.




Geochemical test surveys will take place between late June and August, after snow melt and thawing up the upper layer of sediments.




Low-flying, helicopter-assisted geophysical survey requires both daylight and good weather due to the sensitivity of the equipment and safety of the flight crew.  For best results this survey has to be completed between June and September. 




Wildlife Mitigation and Monitoring Plan




Ground Geophysical and Geological Programs




Primary impacts:




1) Helicopter noise during flight, drop off and pick up




2) Ground encounters




3) Snowmobile noise




Mitigation and Monitoring Procedures:




· Maintain flight altitude of at least 610 m above ground when traveling over large concentrations of wildlife (50 + individuals in close proximity to one another), and at least 1000 m, over large concentrations of waterfowl.  In the course of regular flights around the project area an altitude of 300 m will be maintained.  An exception is when flying during times of low-level ceiling, high winds, as well as, during drop off and pick up of field personnel. 




· Air surveillance (300 m) of area (by pilot and wildlife monitor(s)
) prior to drop off.  This time is devoted to monitor and count all wildlife in drop off area.  In particular, the purpose of the surveillance is to determine if any caribou cows with calves or herds are migrating through the area, and only proceed with the landing if there are no large wildlife concentrations (musk oxen, geese/waterfowl, adult caribou, or caribou cows and small calves) within 2 km of the drop off site.




· On the ground, attempt to document all visible wildlife (completed by wildlife monitor and Cameco personnel).  Data that will be collected includes as much of the following as possible: location, number, species, sex, age (calf or adult), activity, and health if visible or known.  All encountered raptor nesting or denning site locations will be documented and avoided in the future.  All wildlife will be respected and not interfered with, tracked, trapped or hunted.  Moving off exploration path to count wildlife will not occur; only wildlife in our visible vicinity will be monitored.  If exploration personnel encounter a large concentration of (musk oxen or barren-ground caribou) along path, the survey/ground work will cease until herd moves off path by 1 km.  If a herd or caribou cows/calves move in while we are on the ground and it is time for helicopter pick-up, ground personnel will move away from the herd 2 km and inform the helicopter pilot to fly in such away to minimize any disturbance.




· For the ground geophysical program during the spring snowmobiles will be used for transportation between stations and will be shut off during station readings to minimize noise and disturbance to wildlife in the area.




Airborne Geophysical Programs




Primary Impacts:




1) Helicopter noise during survey




2) Low-level flying




Mitigation and Monitoring Procedures:




· 300 m air surveillance (documented by wildlife monitor(s)) prior to engaging in the airborne survey over the survey area to determine if any migrating caribou herds, or cows and calves are present in the area.  Large concentration of musk oxen and large flocks of waterfowl will also be taken into consideration.  If wildlife of those specified quantities are present within the area to be flown, the survey will be relocated to an animal-free area of the survey, or will be postponed until the wildlife are a distance of 2 km away from the area.




· During the survey, wildlife will be monitored for herds and the survey will be stopped if they move into the survey area.




Drilling Programs




Primary Impacts




1) Helicopter noise




2) Snowmobile noise




3) Ground encounters




4) Drilling noise




Mitigation and Monitoring Procedures:




· All procedures outlined above for helicopter and snowmobile noise, and ground encounters will be followed.




· If ground surveillance determines that large concentrations of caribou or caribou cows with calves are within 2 km of the drill site, the drill will be shut down until the area has cleared of caribou on their own volition (beyond 2 km).  If the situation persists for more than 2 days the Conservation Officer in Baker Lake will be notified to determine the next course of action.  If the drill cannot be shut down because the loss of the hole is expected, drilling will continue until it is reasonably possible to shut it down without loss.  




Camp Activities




Primary Impacts




1) Helicopter noise




2) Aircraft noise




3) Generator noise




4) Animal encounters




5) Small mammal move-ins




6) Loss of habitat (small mammal)




Mitigation and Monitoring Procedures




· Measures can be taken to minimize noise levels on our generator by the use to critical grade mufflers.




· Our camp is kept clean and devoid of garbage.  All garbage is incinerated.  To date we have not attracted carnivores or pests of any kind.  All food is securely stored and out of reach of pests.   In the case of a carnivore (grizzly bear, wolverine etc.) in camp, all necessary scare methods (bear bangers, air horns, yelling, rubber bullets) will be applied.  In the case of a nuisance animal, the Conservation Officer in Baker Lake will be notified.  




· Our policy is NO feeding of wildlife of any kind.




· To mitigate any loss of habitat of wildlife residing in our camp area, the footprint of the camp will remain small.




· A daily flight log of helicopter flying height and location will be maintained.




Additional Precautionary Measures




Water Crossings




All exploration will conform to the regulations of the Caribou Protection Measures with regard to water crossings within our project areas.  We will not conduct any diamond drilling within 5 km of the crossing and will not cache fuel, construct a camp or conduct blasting within 10 km.  If at any time during our ground geological or geophysical exploration, and we are near a crossing area, congregating caribou are observed along these water systems during the pre-drop off surveillance or from verified collar data, we will abandon working in that area until the caribou have moved on.  In the event of flying a low-level airborne survey we are proposing that, based on our caribou monitoring observations in 2006 and 2007 that caribou tend to congregate before May 15th, and from August 15th into the fall, we be allowed to fly between June 15th and August 15th, within 2 km of the caribou crossings.  The procedures and pre-screening of the crossing area for congregating caribou apply.




Thelon Heritage River




Cameco Corporation recognizes the importance and value the Thelon River has for the wildlife of the area, as well as the archaeological and social value of the river system to the people of Nunavut and the NWT.  In accordance to preserving the Thelon River, which is the Canadian Heritage Rivers System Management Plans main objective, we will not conduct any exploration within 1 km of the Thelon River.




Legislated Calving Grounds




We will act in accordance to the Caribou Protection Measures with regard to areas in the Caribou Calving Grounds.  Our claims are situated just south of the calving ground boundary but between May 15th and July 15th, during the helicopter surveillance all drop-offs within our project area will be dependent on the presence of caribou cows and calves in the area.  If there are caribou cows and calves, a new area will be selected 2 km from the sighting.  We will pay special attention to these conditions when working in our northernmost claim area that is adjacent to the traditional caribou calving grounds.  If caribou cows and calves are present we will abide by the caribou protection measures everywhere on our property.




Post-Calving Grounds




After July 15th to September 1st, during helicopter surveillance all drop-offs within the Post Caribou Calving Grounds will be dependent on the presence of caribou cows and calves in the area.  If there are caribou cows and calves, a new area will be selected 2 km away.  If numerous caribou and calves are found to be located within the project area at any time, exploration will be suspended, and will resume in areas 2 km away.




Migrating Herds




In the event of a migrating caribou herd coming within 2 km of a drilling site, airborne geophysical survey, noise disturbance from a low-flying helicopter (i.e. slinging at camp), or ATV/snowmobile, all activities will cease until the caribou have moved beyond 2 km.  If the drill core risks being irrecoverable when drilling is stopped, then drilling will have to continue until it can be stopped safely without loss of the hole.  In the case of a low-flying geophysical survey, the survey will continue until the line that is being flown is complete and then the survey will be aborted until the caribou are a safe distance away.  To help mitigate the potential of a drill not being able to be shut down during a migration, we will monitor the potential herds in the area via satellite collar data as stated earlier in the document.




Cumulative Effect Assessment




Steps will be taken to identify, analyze and manage the environmental cumulative effects our mineral exploration will have in the area.  At this stage, the Beverly Caribou herds represent the most sensitive valued environmental component that we are directly influencing.  Our presence adjacent to the legislated calving grounds, within the post-calving grounds and migratory paths of the Beverly Caribou may impact their current lifestyle.




Our direct impact includes being physically present where they are, and noise generation by aircraft, generator and drilling.  Indirect effects may include scaring cows from their calves during helicopter drop off and pick up, and low-level airborne surveys, which could lead to the decline of the caribou population.  Other indirect effects include stresses due to noise resulting in insufficient grazing and/or reproduction problems.  We hope to mitigate the majority of the potential negative effects by keeping distance between our exploration efforts, and caribou cows with calves or caribou herds.  Base line studies will need to be carried out to determine the influence of exploration activities on the caribou and other wildlife, and will be considered in future work programs. We hope that our wildlife monitoring from 2007 and beyond will help aid in the understanding of caribou and other wildlife population density and health in our project area.  We will also keep a log of all our helicopter flights as a record of how much we are flying in each field season.  As we continue to explore our growing database will help in determining how these numbers have changed or not changed in the course of our exploration presence.  




Management Plan and Monitoring




Since 2007 we have conducted wildlife monitoring of our project area, and in 2008 to 20011 we have used Gebauer and Associates Ltd., an environmental consulting company, to do independent wildlife monitoring.    



· By monitoring we hope to provide data on caribou numbers, health, activity and response to our activities and how they change over the course of our exploration program in the coming years.




· Our monitoring while we conduct exploration can aid in the current understanding of the Beverly Caribou with regard to calving and migration paths.




We are also aware of the remaining wildlife species (ungulates, carnivores, water fowl, raptors, small mammals, and small birds) in our project area.  Our interaction will differ based on their particular lifestyle but our strategy will be to minimize any negative impact to them in the same way that we plan to mitigate and monitor the caribou.  Documenting and monitoring any Species at Risk ((i.e.) Short-eared Owl, Peregrine Falcon, and Wolverine) will also be a focus of our future exploration programs.



In 2010 and 2011 we also contracted Gebauer and Associates Ltd. to undertake additional environmental studies such as height of land surveys, environmental land classification, water crossing surveys to provide a better understanding of the regional environment.  We also provided financial support for the caribou collaring program and assisted the GNDoE with their 2011 aerial caribou survey.




Sustainable Development Strategy Initiatives




· Continue dialogue with Nunavut Impact Review Board (NIRB), Government of Nunavut Department of Environment (GN-DoE), Beverly and Qamanirjuaq Caribou Management Board (BQCMB), and World Wildlife Fund (WWF), representatives to discuss further initiatives towards wildlife monitoring and mitigation issues.




· Continue caribou and other wildlife/environmental background studies in the project area and adjacent areas.




· Hire Baker Lake community members to be wildlife monitors during our exploration programs.




� Cameco plans to hire local Baker Lake community members to act as the primary wildlife monitors.
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1.0 Introduction




This plan discusses the uranium-related safety and environmental procedures to be undertaken by Cameco Corporation during uranium exploration on the Turqavik and Aberdeen projects of central Nunavut.  This covers personal safety, exploration and drilling procedures, remediation and reclamation, and monitoring.  The intent is to protect workers during the exploration and to minimize impacts of uranium exploration on the environment.




The primary contact for the projects and the co-author is: 




Rebecca Hunter, Project Geologist – Nunavut and Northwest Territories




Cameco Corporation




2121 11th Street West




Saskatoon, SK, 




S7M 1J3




phone: (306)-956-6279




fax (306)-956-6390




e-mail rebecca_hunter@cameco.com



The primary author of this report and supervisor for the region is: 




Gerard Zaluski, District Geologist – Nunavut and Northwest Territories




Cameco Corporation




2121 11th Street West




Saskatoon, SK, 




S7M 1J3




phone: (306)-956-6359




fax (306)-956-6390




e-mail gerard_zaluski@cameco.com



2.0 Project Location




The Turqavik and Aberdeen projects of Cameco Corporation are located near Aberdeen Lake in central Nunavut.  As shown in Figure 1, the area is located approximately 100 km west of Baker Lake, the closest community in Nunavut.  The Turqavik project consists of 156 mineral claims covering 120,629 hectares while Aberdeen contains 121 claims for 110,116 hectares.  The projects are shown in Figure 2 in comparison to the 1:250,000 NTS topography of mapsheets 66A and 66B.  The southwestern limit is 64o07’33”N, 99 o3’20”W and the northeastern limit is 64o56’18”N, 97 o28’39”W.  




The project proposal relates to mineral exploration activities on the mineral dispositions and the operation of an exploration camp to support these operations.  A newly proposed, exploration camp has been selected near the southeastern shore of Aberdeen Lake, at approximately 64o23’30”N, 98o27’54”W.  This will house 38-60 people (maximum capacity of 75 persons).  The previously existing, 32 person camp is located on the southwest shore of Qamanaarjuk Lake at approximately 64o37’43”N, 97o59’40”W.  Once operational, the new camp will be the base of all operations, however, the latter will be maintained until it is certain it will not be needed in the future, at which time it will be removed.



This plan relates to the proposed summer field program from March to October, 2012 but similar practices will be employed in future programs.  The remediation, reclamation, and monitoring, will extend into the future as long as land use and water use permits are in place and as long as required by regulations.




3.0 Summer 2012 Field Program




The proposed field program will run from early May to October, 2012 with exact dates depending on weather, budgets, and drilling production rates.  The program will consist of a between 12,000 and 15,000 m diamond drilling program employing 2-3 helicopter portable diamond drills, a small component of field mapping and prospecting on the claims, and ground gravity (geophysical) and geochemical surveys.  The objective of the program is to follow up the uranium discoveries at the Qavvik and Tatiggaq zones and to drill test several other prospective target areas in search for unconformity-related uranium mineralization of the Kiggavik and Athabasca Basin styles.



4.0 Radiation Safety




Throughout all exploration activities, all efforts are made to minimize the exposure of radiation to all people, minimizing inhalation, ingestion, and exposure to radiation generated from the radioactive decay of uranium.  While exposure is generally very limited for most exploration activities, it may be significantly higher when uranium mineralization is encountered.




4.1 Training




Newly hired persons and summer students typically receive a presentation on radiation protection at the corporate or exploration office prior to beginning field work.




4.2 Radiation and Exposure




Radioactive decay of uranium results in three types of ionizing radiation: alpha, beta, and gamma radiation.  Alpha decay liberates heavy charged particles (helium nuclei) that are readily stopped by thin, solid material including the skin.  Beta particles are lighter charged particles that can penetrate greater thicknesses of body tissue.  Exposure risks for these types of radiation are mainly related to internal exposure, including ingestion, inhalation, open wounds, and in the case of beta radiation, through the skin and eyes.  




Gamma radiation has very high energy and can penetrate materials easily, thus external exposure can represent significant hazards.  It is the greatest radiation hazard in uranium exploration.  External exposure to radiation can be minimized by three factors: time, distance, and shielding.  Exposure can be reduced by minimizing the time spent close to radioactive sources, increasing the distance from the source, and by shielding.  The protective equipment and practices outlined in this manual are designed with these principles in mind.




4.3 Personal Protective Equipment




Workers exposed to uranium mineralization will use the following personal protective equipment (PPE) to minimize their exposure:




a) coveralls and gloves to protect and minimize the spread of radioactive dust




b) safety glasses to protect eyes from beta radiation




c) thermoluminescent dosimeter (TLD) badges to monitor exposure to radioactivity




d) radon detectors will be used in the core shack to monitor radiation exposure
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Figure 1.  Location of the Turqavik and Aberdeen Exploration Projects.
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Figure 2.  Mineral Claims of the Turqavik and Aberdeen Projects.




4.4 Health and Safety Practices




In addition to using the PPE discussed above, the following practices will be adhered to when working with or around radioactive core or rocks:




a) wash hands with soap and water after handling radioactive material




b) no eating, drinking, or smoking when working near or handling radioactive materials




5.0 Applicable Regulations




As for any mineral commodity, all exploration activities must comply with the Territorial Land Use Act and Regulations as well as the Mine Health and Safety Act of the Northwest Territories and Nunavut.  In addition, uranium exploration is also subject to the Canadian Guidelines for the Management of Naturally Occurring Radioactive Materials (NORM) and the Canadian Nuclear Safety Commission (CNSC) for transportation of radioactive substances.  This program also complies with the Exploration Radiation Safety Program of Cameco Corporation and the Cameco Emergency Response Plan.




6.0 Uranium Exploration Procedures




6.1 Field Geology




Field mapping and prospecting for uranium may cover all claims on the property.  These activities will cause negligible impact on the environment because they deal only with the identification of natural occurrences already exposed at the surface.  Field crews will employ the use of appropriate personal protective equipment, including the use of TLD badges to monitor their radiation exposure.  




6.2 Field Geophysics




Field geophysical surveys will consist of ground gravity or resistivity measurements taken at detailed (25 to 100 m) stations spacings over areas of interest and regional (500 m) scale surveys over the majority of the projects.  Field crews are not exposed to radioactivity in these surveys, therefore protective measures need not be employed.  Gravity surveying consists of only measuring location and the natural gravitational field strength at the stations and is therefore has no impact to the environment requiring remediation or monitoring.



6.3 Drilling




The proposed drilling sites are shown in Figure 3 along with the proposed water sources.  Procedures employed in diamond drilling are designed: 1) to make the drilling process efficient; 2) minimize the impact on the environment with regard to cuttings, water usage, and radioactivity; 3) effectively reclaim the area to minimize the long term effects on the environment; and 4) to facilitate the inspection and monitoring of drill sites.




6.3.1 Drill Site Setup and Operation




Drill hole setups will be accurately located by GPS to facilitate later inspection and monitoring.  Photos will be taken before and after drilling operation.  Holes will be kept at least 30 m away from the ordinary high water mark of a water body.  The drill and associated equipment will be moved with a helicopter to minimize the impact on the environment.  When drilling through permafrost, coil heaters and/or salt will be used to prevent the drill rods and hole from freezing.  The depth to the base of the permafrost will be recorded and supplied to the Nunavut Water Board.



6.3.2 Sumps and Cuttings Disposal




Sumps will be constructed to collect the drill waste including water, cuttings, and drilling additives.  Where they are deemed necessary, mud tanks will be used to collect the majority of the cuttings prior to draining into the natural sumps.  The sumps will be kept greater than 30 m from the normal high water mark of water bodies.  Upon completion of the hole, cuttings will be backfilled into the drill holes or the sumps.  Sumps will be scanned to ensure that gamma radiation is <1 μSv/h.  The sumps will then be filled and levelled.  Radioactive cuttings and/or soil will be collected and stored in the long-term radioactive core storage facility (using appropriate containment) or transported to a Cameco minesite in Saskatchewan (e.g. Rabbit Lake) for disposal.  




6.3.3 Radioactivity




Drill mud solids and cuttings with a uranium concentration greater than 0.05% U3O8 will be collected using a recycling system (discussed below) or collected and backfilled down the drill hole.  Any drill hole with mineralization greater than 1.0% U3O8 over 1.0 m and > 5.0 m% will be sealed by grouting throughout the mineralized interval (at least 10 m above and below).  If high grade mineralization is encountered, a cuttings collection, recycling system may be used to collect the radioactive cuttings, which will then be shipped to a Cameco minesite for disposal.  Radiation levels affecting drill crews will be monitored using TLD badges.




6.3.4 Spills




Uncontrolled or accidental release of radioactive materials such as radioactive muds and cuttings is considered a spill.  Such occurrences will be treated according to the Hazardous Materials Spill Contingency Plan.  If a radioactive spill takes place the materials will be collected and the site remediated to reduce the radioactivity to 1 μSv/h above background at a height of 1 m.




6.3.5 Water Supply




Water for drilling will be sourced from nearby water bodies (creeks or lakes) and no hole will be sited within 30 m of the normal high water mark of a water body.  Water will be recycled where feasible and disposed of in sumps.




6.3.6 Drill Hole Shutdown and Remediation




Upon completion of the drilling, casing will be removed or cut off at ground level.  Drill holes will be sealed by cementing the top 30 m of the bedrock.  Mineralized intervals will also be cemented as discussed above.




6.3.7 Monitoring




Drill hole collars will be located using GPS and photos will be taken of each site before and after drilling to aid in monitoring restoration.  Sites will be all checked upon completion to ensure they have been fully cleaned up and restored.  
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Figure 3.  Proposed Drilling Sites and Drill Water Sources.




6.4 Core Logging




The core shack where the drill core is logged is located at the exploration camp and will be well ventilated and monitored for radon.  Workers will wear appropriate personal protective equipment when working with mineralized core, including gloves, safety glasses, and TLD badges.




Logging of Radioactive Core




Drill core with radioactivity >25 μSv/h, or with a uranium content greater than 0.5% U3O8 over 1 m will be logged in a ‘hot tent’ at least 30 m away from other structures.  The hot core pile will have a placard noting that it is a radioactive area with >25 μSv/h.  The hot tent will be well ventilated and monitored for radiation.




When this facility is used the date, time, and gamma level at 1 m are recorded in a logbook.  A logbook will be used to record the date and time when mineralized core is brought into or taken out of the shack.  Mineralized core is only allowed to remain in the core shack for 48 hours.  A sign warning of radiation will be placed on the core shack door when radioactive core is inside.  




7.0 Core Storage




The storage and disposal of radioactive core and samples will be done in accordance with the Cameco Corporation Exploration Radiation Safety Program procedures and the Saskatchewan Mineral Industry Environmental Protection Regulations (1996).  Long term storage of radioactive core must be located at least 30 m from the main camp and greater than 100 m from the high water line of water bodies.




Drill core will be stored on site at the exploration camp at Qamanaarjuk Lake.  Non-radioactive core will be stacked or stored in racks behind the core shack.  




In the event that radioactive core is encountered, a long term core storage facility for radioactive core will be established and will be placarded with radioactive warning signs.  Core boxes with radioactive core will be stored with properly secured lids of wood or Plexiglas.  Gamma radiation levels at long term core storage facilities shall not exceed 1.0 μSv/h measured 1 m from the surface and in no instance shall exceed 2.5 μSv/h.  Core exceeding this radioactivity will be removed to a Cameco minesite for storage or disposal.




8.0 Transportation of Radioactive Material




The transportation of uranium mineralization with an average specific activity >70 kBq/kg conform to the requirements of the Packaging and Transportation of Nuclear Substances Regulations.  All personnel shipping radioactive substances must be properly certified according to the Transportation of Dangerous Goods Regulations (TDG).  Radioactive drill core and rock samples must be shipped according to these regulations, depending on the radioactivity.  Exploration camps have an exemption to the TDG in that core can be moved by air providing the core is <100 mm in diameter and is packaged according to the Packaging and Transport of Nuclear Substances Regulations (section 12.11 of the TDG).  This packaging requirement includes the use of IP-2 packaging if samples average more than 2% uranium.  Should radioactive materials with specific activity meeting LS-1 provisions be encountered and shipped, this project will be included in the Cameco Emergency Response Plan.




9.0 Reclamation and Remediation




Using the precautions outlined above for exploration diamond drilling, no additional reclamation should be required.  However, in the event that sumps at mineralized holes are found to contain cuttings with radioactivity above the accepted threshold, these will be removed, along with any contaminated soil, and transported to the long-term radioactive core storage facility (if constructed and using appropriate containment) or to a Cameco mine or mill site for disposal.  Any spillage or radioactive core, cuttings, or water will be removed in a similar manner.  The affected sites will be remediated to an acceptable condition.




10.0 Monitoring and Inspection




10.1 Drill Sites




Cameco will undertake progressive restoration of all drill sites, to restore each site to its natural state as soon as possible.  This is discussed in greater detail in the abandonment and restoration plan, which includes provisions related to uranium exploration and radioactivity.  The sites will be located by GPS and monitored until they have been fully rehabilitated, including the removal of all drilling supplies and wastes, remediation of the surface disturbance, and monitoring of the radioactivity.  All drill sites will be checked to ensure that the radiation dose rate is less than 1 μSv/h above background at a height of 1 m. Once all requirements have been met, the site will be considered remediated.  The status of the sites and the locations will be available for Cameco staff as well as regulatory inspectors.




10.2 Core Storage




The core storage area will be monitored regularly to ensure that radiation levels are kept at acceptable levels.  This monitoring will continue as long as radioactive materials are present on site.




11.0 Summary




This plan outlines the procedures that will be used by Cameco to minimize hazards posed by uranium exploration to both workers and the environment.  Personal protective equipment will be used to minimize radiation ingestion, inhalation, and absorption.  Monitoring will also be used to measure radioactive doses received.




According to this plan, drilling practices will collect radioactive cuttings, mud, and water to minimize its effect on the environment.  The holes will be cemented through radioactive intervals and the tops of the holes as required by regulations.  Any radioactive spills or contamination will be remediated and reclaimed, with monitoring as long as required until it reaches an acceptable level.




Core storage will involve monitoring the core facility to ensure that radiation levels are kept to acceptable levels.  If highly radioactive core is encountered, it will be logged and stored in separate ‘hot’ facilities.  These sites will be operated and monitored according to regulations to ensure a minimum impact to the environment or people.
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