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SUMMARY 

• The Inspection and Enginering Division is staffed by Professional Engineers, other university graduates, 

and technicians, many of them working in the 11 Mining Inspection Districts of the Province. 

• There is no statutory obligation to require those exploring for uranium to inform the Ministry that 

uranium is being sought. 

• The Ministry has requested those exploring for uranium to say they are doing so. 

• Provisions applied to exploration for minerals other than uranium are applied to uranium exploration 

as well. The requirements in brief are these: 

(a) to give notice of work of all kinds, including surface exploratory work; 

(b) to apply for and receive a permit for underground work; 

(c) to apply for and receive a reclamation permit in the event of significant disturbance of the 

surface of the land, and, if required, to post a bond. 

• The Chief Inspector has given special directives to govern uranium exploration sites to ensure drinking-

water is protected. 

• District Inspectors and Inspectors with special responsibilities (for example, Reclamation Inspectors) 

inspect exploration sites, including uranium exploration sites, to ensure compliance with conditions set out 

in permits. 

• It has been directed by the Chief Inspector that those who discover uranium or thorium in concen

trations of 0.05 per cent or more report their discovery to the Ministry's District Inspector; they are required 

as well to obtain licences from the Atomic Energy Control Board when the removal of more than 10 kilo

grams of uranium or thorium from a deposit is involved in any one calendar year. 

• The Ministry on its own or in conjunction with others is monitoring all underground mines, has moni

tored uranium exploration sites and is monitoring waters for radiation, as well as monitoring various sites 

(including private homes) for the presence of radon and radon daughters. 

• Ministry personnel through seminars and visits to uranium operations are familiarizing themselves with 

what is required to regulate uranium mining and exploration. 
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I. ORGANIZATIONAL OUTLINE OF THE MINISTRY OF ENERGY, MINES AND PETROLEUM 

RESOURCES AND OF THE INSPECTION AND ENGINEERING DIVISION 

1.1 The Ministry 

The Ministry of Energy, Mines and Petroleum Resources is made up of three branches, that is. 

Energy Resources Branch, Mineral Resources Branch, and Petroleum Resources Branch. The 

Mineral Resources Branch is subdivided into the following divisions: 

Geological Division 

Inspection and Engineering Division 

Economics and Planning Division 

Titles Division 

1.2 The Inspection and Engineering Division 

The Inspection and Engineering Division is responsible for the establishment and enforcement of 

provincial legislation for the safety and health of workers in the mining industry, for reclama

tion and conservation of land, and also for ensuring that mining operations do not endanger the 

safety of the public. An organizational chart of the Division is marked as Appendix 1.2.1. 

The Division is under the supervision of the Chief Inspector, whose office is in Victoria. 

In the field, there are 11 District Inspectors and Resident Engineers, one for each Inspection 

District (see Map, Appendix 1.2.2). The Division supports these District Inspectors and Resident 

Engineers with administrative services and the assistance of Inspectors with special responsibility 

for the environment within mines, for mechanical, electrical, and reclamation aspects of mining 

and for roads and trails. 

The functions of the various positions in the Division will be described in more detail later in 

this submission and, where appropriate, will be described in the submission relating to Phase I l l -

Mining, and subsequent phases. 

1.3 Personnel 

The Inspection and Engineering Division has 25 professional people in its ranks; all are Pro

fessional Engineers save for our audiologist who has a Master's degree and our agronomist who 

has a doctorate. The aggregate experience of this group shows an average of 3.3 years per person 

of work in the Division. It also shows an average of 17.9 years of mine-related work experience 

outside the Division. 
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Apart from the considerable expertise of the District Inspectors and Resident Engineers, all of 

whom have a Professional Engineer qualification, the Division has specialists to deal with require

ments such as mechanical, electrical, noise, dust, radiation, light standards, vegetation, and other 

related reclamation problems. 

Many of these specialists are Professional Engineers; others are Technicians with a number of 

years' experience in the practical workings of a mine. 

In addition there are six Inspector-Technicians working directly in the field with District Inspec

tors and Resident Engineers. 

Individual work resumes of most of our professional staff are marked as Appendices (see Appen

dices 1.3.1 to 1.3.22), as is a summary of the years of work experience of the Division's pro

fessional staff (see Appendix 1.3.23). 

1.4 Expenditures and Budget of the Division 

The Inspection and Engineering Division's expenditures for 1978/79 and current budget for 

1979/80 are as follows: 

Actual Budget 

Expenditures Estimates 

1978/79 1979/80 

$ $ 

. . . . 1 242 692 1 394 754 

. . . . 31 418 18 383 

. . . . 281 757 272 647 

. . . . 2 2 9 9 4 27 599 

. . . . 1 7 2 1 2 31 360 

. . . . 11 423 11 100 

. . . . 87 

. . . . 3 0 0 5 8 28 515 

Rentals — Outside Suppliers . . . . 27 824 32 231 

. . . . 3 0 9 9 47 564 

T O T A L S . . . . 1 668 564 1 864 163 

Included in these expenditures and budget items are the cost of purchasing equipment needed 

to carry out the surveys of all existing underground mining properties for ionizing radiation and 

of exploration sites, which surveys are described in more detail in section 4.4 of this sub

mission. 
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II. LEGISLATIVE FRAMEWORK - GENERAL DESCRIPTION 

2.1 Introductory Note 

In the Ministry's submission in Phase I — Overview, the Commission was given a three-page 

report which included reference to statutes administered by the Mineral Resources Branch of the 

Ministry. Copies of those statutes were provided as well. 

In the Ministry's submission for the remaining phases of this Commission, certain of these 

statutes will be referred to with some frequency. 

In addition, reference will be made to the Atomic Energy Control Act and Atomic Energy 

Control Regulations. 

It will perhaps be useful to review these statutes and regulations in a general way at this point, 

leaving more particular reference to individual provisions of these statutes and regulations to the 

more detailed discussions later in the Ministry's submissions. 

2.2 Mineral Act 

The Mineral Act, a British Columbia statute, sets out who may prospect for, locate, mine, and 

produce minerals; defines right to explore on and in other ways use lands; defines rights to 

minerals; establishes a system for recording those rights; and establishes a system for leasing 

mineral lands. 

The most significant provisions of the Mineral Act are these: 

definition of "mineral" 

For the purposes of the Mineral Act, "mineral" is given a special definition 

which, along with coal, petroleum, and other categories of mineral, specifically 

excludes minerals as defined in the Placer Mining Act. 

section 2 

Only free miners may explore for, locate, mine or produce minerals, or acquire 

title to a mineral claim or leasehold. Free miners must be Canadian residents 

or Canadian corporations. 

section 6 

By becoming a free miner, a pe-son becomes entitled to enter on Crown land 

and land in which minerals are reserved to the Crown in order to explore, 
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locate, mine and produce minerals. Occupied land, parks, and certain areas 

specified by the Lieutenant-Governor, are off-limits to free miners. 

section 9 

Free miners, if required by owners of land, must post security for damage to 

land and must compensate the owner for any damage caused. 

sections 10 to 13 

Rights to use of the surface of mineral lands are defined. 

sections 14 to 19 

Conditions under which free miners may locate mineral claims are defined. 

sections 20 to 28 

Mechanisms for recording mineral claims are set up. To keep the claims in 

good standing, holders of mineral claims must perform work or pay money. 

The mechanics by which the Minister issues mineral leases are set up. Leases 

may not be issued for more than 21 years (see section 30). Leases convey 

minerals to leaseholders (see section 32). The leaseholder must keep his lease 

in good standing by doing work or making payments in lieu (see section 33); 

once production is underway, he pays rent and is not required to record 

work (see section 42). 

Other provisions of the Mineral Act provide for surveys of mineral claims, transfers of interests 

in mineral claims or leases, resolutions of disputes among rival claimants, and for administration 

of the Mineral Act. 

Placer Mining Act 

This Act in many respects parallels the Mineral Act. It defines who may explore for minerals 

as defined in the Placer Mining Act, and who may acquire locations for purposes of placer mining 

and placer leases. 

In general terms, minerals governed by the Placer Mining Act are those which are loose or frag

mentary or are by decomposition or erosion of rock found in wash, loose earth, gravel, or sand. 

These minerals are excluded from the definition of "mineral" under the Mineral Act. 
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Mines Regulation Act 

General Note 

This statute and the Rules set out in it are the primary tool the Ministry has for regulating the 

health and safety of workers associated with metal mining in British Columbia, and for protect

ing the environment and the public from hazards associated with metal mining. 

The Act is divided into three parts, being 

Part I - Administration (sections 4 to 22) 

Part II - General Rules (section 23) 

Part III — Offences, Penalties, and Regulations (sections 24 to 32) 

Activities Governed by the Act 

Section 2 defines a mine in these terms: 

"mine" means any underground, open-pit, or quarry working, or other working of 

the ground, for the purpose of prospecting, mining, opening up, developing, or 

proving any mineral or mineral-bearing substance, and includes any orebody, mineral 

deposit, rock, limestone, earth, clay, sand, gravel, or place classified by the Chief 

Inspector as a mine, and includes all crushing plants, concentrating-works, mach

inery, plant, building, and premises below or above ground belonging to or used 

in connection with a mine as defined herein; 

The definition is a generous one. The Ministry considers that uranium falls in the definition. 

Section 3 cuts back on the application of the Act by excluding mines covered by the Coal Mines 

Regulation Act and the Petroleum and Natural Gas Act. 

Inspectors — Their Powers and Duties 

section 4 

Inspectors are provided for. 

section 5 

The Chief Inspector has available to him the wide powers under the Public 

Inquiries Act. 



sections 6 and 7 

Inspectors have available to them very wide powers: 

They may examine and inquire as required [section 6(2)(a)]. 

They may enter mines at any time [section 6(2)(b)]. 

To ensure health and safety of mine workers, they may "exercise such 

powers as may be necessary" [section 6(2)(c)]. 

Inspectors may order that remedies or safeguards be put into effect, to 

address a matter the Inspector is of the opinion constitutes a danger to 

safety or health [section 7(1)]. 

Inspectors may order mines or parts of them to close down [section 7 

(2) ]. 

Inspectors may also order that engineering reports be made [section 7 

(3) ]. 

Inspectors are to visit mines once monthly or as often as duties permit 

or circumstances require [section 6(1)]. 

Inspectors are to post inspection reports, and provide copies to manage

ment and workers [section 6(3)]. 

Duties of Owners 

Owners are to report instances of loss of life, serious injury, or dangerous occurrences in 

accordance with sections 8 and 9. 

Section 10 — Notices and Approvals 

Section 10 gives the Chief Inspector wide powers with which to control how mining is carried 

out. By section 10(5), in exercising that control, he is required to consider (1) maximizing 

recovery of the mineral resource, (2) good engineering practice, and (3) safety of operation. 

The Chief Inspector exercises these power through his power to approve or disapprove plans for 

working mines and which plans mine owners must file (or cause to be filed) with the Chief 

Inspector. Without the Chief Inspector's approval, no work, save for surface exploratory work, 

is to be commenced [see section 10(2)]. 

Notice of commencing or ceasing mining must be given to the District Inspector [see section 

10(1)]. 
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Reclamation 

The Mines Regulation Act places on the owner, agent, or manager of a mine the duty of in

stituting and carrying out a program of reclamation [see section 11(1)]. 

The program of reclamation must be approved by the Minister of Energy, Mines and Petroleum 

Resources, who is obliged to obtain the approval of the Lieutenant-Governor in Council, the 

Minister of Lands, Forests and Water Resources, the Minister of Recreation and Conservation, 

and the Minister of Agriculture [see section 11(1) to (6)]. 

Security to ensure that the program is carried out may be demanded [see section 11(7)] and 

may be used to carry out reclamation should the owner fail in his duty [see section 11(12)]. 

Penalties are provided for [section 11(14)] and exceptions may be made [section 11(17)]. 

Some Safety and Health Provisions of the Act 

Closed down mines are to be protected from inadvertent access. This is to be done by the owner 

or at his expense (see section 12). 

The owner is to keep a register of those employed in mines (see section 17). Workers under 

18 and trainees under 17 are not to be employed underground or at the work face (see section 

17). 

Where more than 20 persons are employed at a mine, they shall appoint one or more of their 

number as a safety committee which shall at least once a month inspect as many active locations 

in the mine and plant as they see fit. The owner and all persons in the mine shall afford the 

person so appointed every facility for the inspection. The persons appointed shall as a result 

of the inspection make and sign a report of the conditions found during the inspection and 

a copy of this report shall be filed with the owner, with the Chief Inspector, with the District 

Inspector, and with the local union (see section 20). 

There are special provisions for dust exposure occupations (see section 18). 

Provisions are made for qualifying shift bosses and for requiring their presence on the job (see 

section 21). 



The General Rules 

Part II of the Act sets out 316 General Rules to be observed and posted in every mine. These 

General Rules govern safety in mines. 

It should be noted that the Chief Inspector has power to vary or suspend General Rules for parti

cular minesites, providing he has received an application from a mine owner or from a safety 

committee or local union present, requesting a variation or suspension (see section 23). 

Offences, Penalties, and Regulations 

Sections 24 to 31 define offences, provide for penalties, and empower the Lieutenant-Governor 

in Council to make regulations. 

2.5 Atomic Energy Control Act 

This Federal Act sets up the Atomic Energy Control Board, gives that Board certain powers in 

sections 8 and 9, and gives the Minister, under the Act, certain other powers under section 10. 

The section 8 powers given to the Board are powers to govern itself, to employ persons, to 

disseminate information, and to provide scholarships and research grants. 

The section 9 powers given the board are powers to make regulations, with the approval of 

the Governor in Council, respecting, among other things, mining and prospecting for prescribed 

substances [see section 9(c)] and regulation of production, refining, possession, ownership, and 

sale of prescribed substances [see section 9(d)]. Prescribed substances include uranium (see 

section 2). 

Under section 10, the Minister has power, among other things, to incorporate companies. 

2.6 Atomic Energy Control Regulations (as amended) 

These regulations have been made pursuant to the Atomic Energy Control Act, section 9. 

These regulations provide for licensing those who will be handling prescribed substances (see 

Part II, sections 3 to 7). 

They provide as well for health, safety, and security of persons connected with nuclear facilities 

such as nuclear reactors (see Part III, sections 8 to 10). 
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The regulations impose record-keeping obligations on licencees (see section 11) and, in addition, 

provide for appointment of Inspectors (see section 12). 

Part V, sections 13 and 14, provides for security. 

Part VI, sections 15 to 23, provides for health and safety in dealing with prescribed substances; 

Schedule II, referred to in section 19, "Permissible Doses," sets out maximum doses and 

exposures to radiation and to radon daughters. 

The regulations do not deal with health and safety in operating a mine and consequently do not 

duplicate the provisions of the Mines Regulation Act 



LEGISLATIVE FRAMEWORK - EXPLORATION 

3.1 Mineral Act 

The Act generally covers the establishment of title to mineral properties and the rights of lease

holders and claim holders. 'Mineral' for the purpose of this Act is defined as ore of metal and 

every natural substance that can be mined and that 

(i) occurs in fragments or particles lying on or above or adjacent to the bedrock 

source from which it is derived, and commonly described as talus, or 

(ii) is in the place or position in which it was originally formed or desposited, as 

distinguished from loose, fragmentary, or broken rock or float which, by de

composition or erosion of rock, is found in wash, loose earth, gravel, or sand, 

but does not include coal, petroleum, natural gas, building and construction stone, 

limestone, dolomite, marble, shale, clay, sand, gravel, volcanic ash, earth, soil, dia-

tomaceous earth, marl, or peat. 

No person is allowed to prospect or explore for, locate, mine, or produce minerals or acquire title 

to a mineral claim or leasehold unless he is a free miner. The procedure necessary to obtain a 

free miner's certificate and the required qualifications are listed in the Act together with other 

information pertaining to renewal of a certificate. 

Rules pertaining to the staking and surveying of land and the application and issuing of placer 

leases are included in the Act. The Lieutenant-Governor in Council may make regulations for the 

purpose of carrying out the provisions of this Act. 

3.2 Mines Regulation Act 

The Mines Regulation Act is the basic legislation governing the mining industry of British Col

umbia (other than coal mining) insofar as the safety and health of mine workers and the public 

is concerned. The Act also ensures that mining operations are carried out in accordance with 

good engineering practice so as to achieve a maximum recovery of available mineral resources 

with a minimum adverse effect on the environment. 

In this Act, the word 'mine' is defined as follows: 

'Mine' means any underground, open-pit, or quarry working, or other working 

of the ground, for the purpose of prospecting, mining, opening up, developing, 
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or proving any mineral or mineral-bearing substance, and includes any orebody, 

mineral deposit, rock, limestone, earth, clay, sand, gravel, or place classified by 

the Chief Inspector as a mine and includes all crushing plants, concent rating-works, 

machinery, plant, building, and premises below or above ground belonging to or 

used in connection with a mine. 

Exploration activities must conform to the Act in matters of health and safety. In particular, 

the following sections are important: 

Section 10 - Notice of Work on a Mineral Property 

At least one week before commencing work at a mine or at any time that a person is employed 

at a mine either underground or on the surface, the owner shall give notice to the inspector and 

when work ceases the owner shall at least one week prior to cessation also give notice to the 

Inspector. In addition the Chief Inspector has to approve a plan of the system under which it 

is proposed to work the mine and no work other than surface exploratory work shall be com

menced without the written approval of the Chief Inspector. 

Section 11 — Reclamation of Surface 

Subsection (18) gives authority to the Chief Inspector of Mines to issue a reclamation permit 

where the use of mechanical equipment would cause significant disturbance of the land. This is 

covered in more detail in section 4.3, Reclamation of Exploration Sites. 

Other Provincial Legislation 

(a) Forest Act 

On Crown land administered by the Forest Service a free miner is required to obtain the 

following when necessary: 

Free Use Permit — to cut and use timber for mining purposes on mineral claims. 

Licence to Cut — to cut timber for camp sites, roads, drill sites, adit sites. 

Right of Way — for roads through forest reserve land, but does not include roads on 

mineral claims. 

(b) Land Act 

Lands Department has jurisdiction ovar Crown land other than that land administered by 

the Forest Service. 



Right of Way — for access roads to a mineral property but does not include roads on a 

mineral property. 

(c) Water Act — Ministry of Environment 

Water Licence — Creek Diversions - water use from creeks, rivers, or lakes. 

(d) Fish and Wildlife — Ministry of Environment 

There is no act governing the protection of wildlife habitats other than the Federal Fish

eries Act. The Regional Fish and Wildlife Branch receives copies of the Forms 10—11 

from the District Inspector of Mines. Any concerns are taken into consideration and any 

conflicts are usually resolved at the regional level. The company doing the exploration 

work may be instructed to avoid or minimize impacts on habitats or fisheries. 

(e) Sewage and Garbage Disposal 

Depending on the size of the exploration camp, sewage and garbage disposed are covered 

under the Public Health Act or Pollution Control Act. 

Federal Legislation and Regulation 

Atomic Energy Control Act, section 9(b) authorizes the Atomic Energy Control Board to make 

regulations respecting mining and prospecting for prescribed substances, the definition of which 

includes uranium. 

Section 3 of the Atomic Energy Control Regulations SOR/74/334 prohibits, among other 

activities, the activity of prospecting for uranium without a licence from the Atomic Energy 

Control Board, though section 6(1)(b) makes an exception from this general rule for persons 

6(1 )(b) prospecting for prescribed substances if such prospecting does not 

involve the removal of more than 10 kilograms of uranium or thorium 

from a deposit thereof in any one calendar year. 

In section 6(2) further exceptions from the section 3 licence requirement are made in these 

terms: 

6(2) Subject to subsection (3), no licence is required in respect of 
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(a) a substance containing uranium or thorium in percentages less than 

0.05 per cent by weight; 

(b) any use, sale or possession of a substance containing uranium or 

thorium if such use, sale or possession does not involve more than 

10 kilograms of uranium or thorium in any calendar year; 

In the event exploration activities involve uranium in percentage of 0.05 per cent by weight or 

more, or involve the removal of more than 10 kilograms of uranium in any one calendar year, 

and hence trigger the requirement for a licence, the Board (that is, the AECB) can, in the in

terests of health and security and safety, include in the licence conditions set out in section 7(3) 

of the regulations. 

The Federal Fisheries Act and regulations under it also have an impact on exploration activities; 

placing of debris in fish streams is, for example, prohibited. 



IV. REGULATORY PROCESS - EXPLORATION 

4.1 Establishment of a Mine 

It may be of interest briefly to review the various steps necessary to put a mine into production 

starting from the initial prospecting. The odds of an initial mineral discovery making a mine are 

very slight. 

Prospecting and agency title to mineral claims are covered by the provisions of the Mineral Act. 

An individual or company is required to obtain a free miner's certificate prior to staking claims. 

When prospecting has indicated mineralization in an area, claims are staked and recorded in 

accordance with the Mineral Act. There is no requirement to specify the type of mineralization. 

Notice Must be Given 

Notice has to be given to the District Inspector of Mines pursuant to section 10 of the Mines 

Regulation Act prior to commencing work on mineral property including exploration work of 

any kind. Notification must also be given upon cessation of any operations. There is no require

ment under provincial statute to identify the mineralization sought. 

Approval Needed in Most Cases 

All underground work, whether for the purposes of exploration, bulk sampling, or for removal 

of ore for sale requires the written approval of the Chief Inspector [see section 10(2)]. 

Surface exploratory work, which includes diamond drilling, trenching, geophysical, and geo-

chemical surveys, can be carried on without written approval of the Chief Inspector [see section 

10(2)]; but when the surface work ceases to be for exploration purposes, the written approval of 

the Chief Inspector is required [again see section 10(2)]. 

Reclamation Permits Needed in Some Cases 

Surface exploratory work is not, however, entirely free from scrutiny or control by the Division. 

In the exploration stage all work is to conform to the Guidelines for Coal and Mineral Explora

tion (Appendix 4.1.1) as updated by the document Review Procedures — Mineral Operations 

(Appendix 4.1.2). Pursuant to section 11(18) of the Mines Regulation Act, a reclamation per

mit may be required where there is significant disturbance of the surface of the land by mechani-
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cal equipment (see Appendix 4.1.4 for an example permit). Other British Columbia Provincial 

Government agencies are notified of any proposed environmental disturbance, in particular, 

Ministries of Environment, Forests, and Lands, Parks and Housing. 

The section 11 permit is the primary tool the Division has for controlling environmental distur

bance. As was the case for the exploration programs of Norcen Energy Resources Ltd., PNC 

Exploration (Canada) Co. Ltd., Consolidated Rexspar Minerals & Chemicals Limited, and China 

Creek Consortium Inc., conformity to the ministerial guidelines was one of the conditions 

imposed on exploration programs (see, as examples, documents marked Appendices 4.4.21, 

4.4.32,4.4.38 to 4.4.40). 

Other Requirements 

As has been said, any underground work in the exploration stage requires approval of the Chief 

Inspector of Mines. Equipment, methods of mining, ventilation, and environmental requirements 

must be approved prior to commencement of any work. 

Once production exceeds 1 000 tonnes, the claims must have a legal survey by a qualified British 

Columbia Land Surveyor, pursuant to section 29, Mineral Act. 

Except for placer mines, sand and gravel pits, quarries and exploration projects where a limited 

amount of environmental disturbance would result from the mining operations, the stage appro

val process and the reclamation process as explained later in later briefs have to be followed prior 

to the establishment of a producing mine and all permits, licences, and approvals necessary, such 

as Pollution Control Board permits, have to be obtained. 

The Atomic Energy Control Board issued a document in 1976 entitled Guide to the Licensing of 

Uranium and Thorium Mine-Mill Facilities known as Licensing Guide No. 31 (Appendix 4.1.5). 

In this guide, the Atomic Energy Control Board describes in detail the licensing procedures and 

the requirements for obtaining a licence to operate a uranium or thorium mine-mill facility. The 

control of nuclear facilities and materials as governed by the Atomic Energy Control Act is 

achieved through licensing. In accordance with the Atomic Energy Control Regulations, the 

operations of a facility within which mining and milling of uranium or thorium takes place 

requires a mine-mill facility operating permit (MFOL) and is subject to the requirements set 

down in the regulations. 

The MFOL may specify any terms and conditions the Board considers necessary in the interest 

of health, safety, and security. It should be noted that mining covers the activities involved in 

the excavation, removal, and storage of ores and milling covers the activities involved in physical 

concentration of the ore and in the production of concentrates by chemical means. 



Inspection of Exploration Projects 

Pursuant to section 10 of the Mines Regulation Act the District Inspector of Mines is to be noti

fied of work on a mineral property. Work may consist of anything from basic prospecting to 

detailed drilling or underground exploration. Section 10 does not specify by what method the 

notification must be. Notice of Work forms have been used for over 20 years and have been 

revised from time to time with the last revision being 5 years ago, when exploration reclamation 

was incorporated into the present Form 10—11 (the number 10 indicates section 10 and the 

number 11, section 11 of the Mines Regulation Act). 

To indicate the activity of exploration in 1978, there was a total of 606 Forms 10-11 received 

by the District Inspectors and the total for 1979 to September is over 1 000. It would be impos

sible to visit each exploration project so the Inspector must make a decision on priorities based 

on knowledge of the area, individuals and companies involved, past performances, and gathering 

further information. Large exploration programs when more than a minimal amount of surface 

disturbance is indicated, any work underground, and any work that in the opinion of the In

spector could lead to a conflict in one form or another, would fall into the category that would 

require early inspection. 

Inspections are made to determine if the provisions of the Mines Regulation Act are being con

formed to. Where hazards are observed, the Inspector can issue a directive on site to eliminate 

the hazard or protect the worker from the hazard [see subsections (6) and (7)]. 

In the case of exploration projects for which reclamation permits have been issued, environ

mental concerns are observed such as protection of watercourses, erosion, wildlife, and fisheries. 

District Inspectors or Inspector-Technicians in the course of their inspections of exploration 

sites, and Reclamation Inspectors and Reclamation Inspector-Technicians (some of whom are in 

the field and some of whom work from Victoria) watch for variation from the conditions set out 

in the section 11 permits. As has been described earlier, conditions of the reclamation permits 

are that those doing the exploration follow guidelines, principally the Guidelines for Coal and 

Mineral Exploration. In some cases verbal directives are issued and where required, written 

directives are issued. For an example of a written directive see Appendices 4.4.29 and 4.4.30. 

Depending on the size of the exploration project, an Inspection Report is issued to the company. 

One copy is posted in a place where it can be read by all employees. An example Inspection 

Report is found in Appendix 4.4.6 and following. 

The Ministry has divided the Province into 11 Inspection Districts {see Appendix 1.2.2) based on 

mining and exploration activities. There are 11 District Inspectors and Resident Engineers in the 
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field, 6 Inspector-Technicians, and 3 Reclamation-Technicians. In addition, Environmental 

Control Inspectors, based in Vancouver, inspect major exploration projects for dust control, 

noise attenuation, and, in the past year, radiation monitoring. 

Reclamation of Exploration Sites 

Pursuant to section 11, subsection (18) the Chief Inspector of Mines may require a reclamation 

permit to be issued where the use of mechanical equipment is involved which could cause signifi

cant disturbance of the land. A security deposit is required to be posted prior to issuance of the 

permit. Bonding is set by the Chief Inspector of Mines who may determine, having regard to the 

nature of the land involved, a sum not exceeding $1 000.00 for each acre of land disturbed [see 

section 11(7)]. This maximum it is expected will be changed to reflect the new metric realities 

sometime in 1980. 

Notification that a reclamation program and bonding are required is made by way of form 

letters, examples of which are attached as Appendices 4.3.1 to 4.3.4. 

The factors which enter into consideration in determining the amount of bonding are: 

(a) The amount of land disturbed. 

(b) The degree of difficulty in reclamation. 

(c) The type of land disturbed. 

(d) Environmental considerations. 

(e) Past performance of the company. 

Where a section 11 reclamation permit is required, the Programme for Protection and Reclama

tion is completed on the Form 10—11 and a copy is forwarded to the Chief Inspector of Mines. 

As has been outlined, permits are not required where the following work of a nature not likely to 

cause significant surface disturbance is proposed: linecutting, geological mapping, hand 

trenching, small test pitting, geophysical and geochemical surveying, percussion drilling and 

limited diamond drilling. 

A general Reclamation Exploration Permit can be issued upon application by letter to the Chief 

of Mines to these companies which maintain a number of exploration projects in British 

Columbia. This permit is issued for a 3-year period and covers all of the company's projects, 

thereby greatly simplifying bonding procedures. The company is still required to submit the 

Form 10—11 for each exploration project. A list of companies with general permits is marked 

Appendix 4.3.5. 



Companies and individuals are required to conform to Guidelines for Coal and Mineral Explora

tion (Appendix 4.1.1) on all exploration projects with or without permits. The guidelines not 

only take into account reclamation but also environmental protection and protection of other 

resources. 

These guidelines must be interpreted in the light of site-specific conditions. In general they 

recommend that the following points must be considered in the construction of roads, drill sites, 

adits, and trenches: 

Minimization of the extent of land disturbances through geological mapping, pre

planning and engineering of layout, and close supervision of work. 

Utilization of the least disturbing means available when working in areas with sensi

tive resource conflicts, such as wildlife and fisheries. 

Drainage control by provision of ditches, culverts, and water bars where necessary. 

Minimization of disturbance in alpine areas. 

The necessity for site preparation prior to seeding and fertilizing. 

Companies or individuals who are engaged in either coal or mineral exploration and have a 

reclamation permit are required to submit a Reclamation Report which describes the reclamation 

work which has been completed for the calendar year. In the case of mineral exploration, the 

report is submitted to the District Inspector of Mines with a copy to the Senior Reclamation 

Inspector. 

When an exploration project is completed and the property is dropped, a final inspection is made. 

If the terms and conditions of the permit have been satisfied, the bonding is returned. 

There have been 188 mineral exploration and 110 placer mining reclamation permits issued 

January to September 1979. 

Special Provisions for Regulating Uranium Exploration Sites 

It is a requirement that the Inspector be notified prior to commencement of work on a mining 

property [section 10(1)]. To ensure that uranium exploration is conducted in a manner satis

factory to the Inspector, it is essential that an Inspector be aware of the fact that a particular 

exploration program is one involving uranium or thorium. To this end, companies or others 
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conducting exploration work have been requested to advise the District Inspector if uranium or 

thorium is being sought. (The Division has no present statutory authority to demand to be told 

that uranium is being sought.) In addition to requesting that the District Inspectors be advised if 

uranium or thorium is being sought, it is a requirement that a company or individual report to 

the District Inspector occurrences of more than 0.05 per cent uranium or thorium where en

countered in drilling or trenching (see directive dated May 17, 1979, Appendix 4.4.1). It has 

been the practice that exploration programs encountering such occurrences be inspected at an 

early date. Reclamation at mining properties has been described (Part 4.3) and it has been 

indicated that where surface disturbance is minimal, a reclamation permit would not be required. 

For exploration of uranium or thorium, however, it has become the Division's practice to insist 

on the issuance of a Permit Authorizing Surface Work, pursuant to section 11 prior to drilling 

or trenching regardless of whether or not surface disturbance is minimal. 

Special provisions at uranium exploration sites have been imposed, and some policies have been 

confirmed in directives dated June 25, 1979 and August 17, 1979 (see Appendices 4.4.2 and 

4.4.4). Drill holes which encounter uranium mineralization in excess of 0.05 per cent uranium 

shall, after completion, be cemented in. Where exploration drilling is being carried out for 

uranium, and where a drinking-water supply could possibly be affected, the drill water must be 

recirculated and the cuttings suitably contained to ensure that a drinking-water supply cannot be 

contaminated. Other requirements that have been noted on Inspection Reports include the 

following, which are reproduced here as examples: 

Core shed and sampling area to be isolated and signs posted No Admittance Except 

to Authorized Personnel. 

Dosimeters to be worn as discussed. Records maintained of workmen carrying such 

badges. 

A reference to the list of those companies known to the Division to have explored in British 

Columbia for uranium in recent years is marked as Appendix 4.4.5; the reference is to Appendix 

4—1 in Phase I — Overview of the Ministry's submission. 

Examples of the Forms 10—11 submitted by some of these companies in respect to their explora

tion sites, and example permits granted them pursuant to sections 10 and 11 as well as Inspection 

Reports in respect to those properties are marked as Appendices 4.4.6 to 4.4.40 . Included as 

well are reports, directives, and other documents relating to these uranium exploration sites. 

Pursuant to Atomic Energy Control Regulations, five British Columbia Inspectors of Mines have 

been appointed as AECB mine-mill inspectors and have been issued with certificates of appoint

ment. 



Preliminary Measures Regarding Regulation of Uranium Exploration 

In addition to the regulatory processes, several other preliminary measures have been and are 

being taken to prepare the Division to control exploration activity for uranium or thorium. They 

include these steps. 

(a) Technical Coordinating Group on Uranium Mining and Milling 

A committee known as the 'Technical Coordinating Group on Uranium Mining and 

Milling" has been formed comprising senior staff members from the Ministry of Energy, 

Mines and Petroleum Resources, the Ministry of Health, and the Ministry of Environ

ment. The following are the main terms of reference to this group: 

(a) to coordinate analytical services, eliminating duplication and engender

ing cooperation within Provincial ministries for the purpose of identify

ing and monitoring radiation associated with uranium exploration, and 

possible future uranium mine development; 

(b) to provide technical information to the respective ministries of the 

radiation hazards of uranium exploration and mine development; 

(c) to provide technical information and advice to the Uranium Mining 

Steering Committee. 

The functions of this committee will be described in more detail in the Ministry's sub

mission in Phase III — Mining. 

(b) Monitoring Existing Underground Sites 

The Inspection and Engineering Division of the Ministry of Energy, Mines and Petroleum 

Resources has undertaken on-site monitoring for exposure to ionizing radiation by 

workers. The Mines Regulation Act, section 85, empowers the Chief Inspector to pres

cribe minimum standards of permissible air — he has done so (see Appendix 4.5.1). The 

standards are Permissible Mine Air Standards which have been accepted by International 

Commission on Radiological Protection. A program to survey all existing underground 

mining properties for ionizing radiation is presently being carried out by the Environ

mental Control Inspectors of the Inspection and Engineering Division and the results to 

date have indicated unacceptable levels of radiation in two relatively small metalliferous 

mines, the Hewitt mine near Silverton and the Silvana mine near Sandon. This necessi

tated temporary closure of the operations in which unacceptable levels were found until 

better ventilation had been established (see Appendices 4.5.2 to 4.5.6). 
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Monitoring Present Exploration Sites 

Surveys for radon daughters and gamma radiation have been carried out by Inspectors of 

the Division at the three working locations where exploration for uranium was being 

carried out and the drill core or sample storage areas of exploration sites have also been 

checked. It has been a requirement that drill core and samples must be stored in a locked 

building and marked by a sign indicating that a radiation hazard exists. Employees that 

may come within the classification of radiation workers have been required to wear film-

monitoring badges and be registered with the Radiation Protection Bureau of Health and 

Welfare, Canada. In addition the Ministry of Health has carried out a baseline study of 

gamma radiation in the vicinity of uranium exploration sites by the use of thermolumi

nescent detectors set up 1 metre above the ground at selected locations around drilling-

sites. Where uranium mineralization has been encountered or likely to be encountered, all 

water, mud, and sludge at drill sites has been collected and water recirculated and, in 

addition, all drill holes encountering mineralization have been cemented or capped upon 

completion. 

As mentioned before, monitoring has been carried out by the Environmental Control 

Inspectors of the Inspection and Engineering Division at several uranium exploration sites. 

Ionizing radiation measurements have been taken at Norcen Energy Resources Ltd., PNC 

Exploration (Canada) Co. Ltd., and Consolidated Rexspar Minerals & Chemicals Limited 

(see Appendices 4.5.7 to 4.5.9). The scope of the radiation surveys included measurements 

at old diamond-drill holes, active diamond-drilling operations, old underground workings, 

core storage areas, and the general ambient environment. The only measurement that 

exceed the maximum permissible exposure contained in the schedule to the Atomic Energy 

Control Regulations was in the old underground workings of Consolidated Rexspar 

Minerals & Chemicals Limited at Birch Island. The entrances to these workings have been 

bulldozed closed to prevent inadvertent entry to the public. 

Monitoring Natural Levels of Radiation 

A joint program by the Ministry of Health and the Ministry of Energy, Mines and Petro

leum Resources has been underway for several months monitoring natural levels of 

uranium, gross alpha, and gross beta in waters used for domestic purposes at selected sites 

throughout the Province. This program, it is expected, will be described for the Com

mission by Dr. Wayne Greene and possibly others. 



(e) Monitoring Radon and Radon Daughters in Homes and Other Sites 

The Ministry of Health has also carried out baseline studies on radon and radon daughters 

in homes and other sites in the areas where uranium deposits are known to exist. This 

program, it is expected, will be described for the Commission in evidence in Phase I — 

Overview to be given by Dr. Wayne Greene and others. 

(f) Regional Geochemical Survey 

A regional geochemical survey has been carried out over approximately 20 per cent of 

British Columbia including the known potential uranium regions. Samples of silts have 

been analysed for 14 metals including uranium and samples of waters have been analysed 

for fluorine, uranium, and acidity. This program is described in the Ministry's submission 

in Phase I. 

(g) Specialized Training of Inspectors 

At this time there is no specialist in uranium mining within our Inspection and Engineering 

Division. If it becomes apparent that a uranium property is due to enter the production 

phase, it will be necessary to obtain additional advice, or guidance, concerning uranium 

mining to ensure the safety of workers and the public and to safeguard the environment. 

However, some special training concerning problems of uranium mining has been provided 

to a number of Inspectors. Twelve Inspectors have taken a one-week (Part I) Uranium 

Mine Inspector Training Course at Elliot Lake, sponsored by the Atomic Energy Control 

Board, in conjunction with provincial governments and federal agencies. The course is 

specifically concerned with dust and radiation in the mining environment in order to 

identify the characteristics, sources, and methods of control of these potential hazards in 

inspection duties in uranium mines. In addition, a second one-week course (Part II) has 

been taken at Elliot Lake by three Environmental Control Inspectors. The course outline 

is as follows: 

Parti 

Respirable Dust 

Characteristics of dust clouds and standard techniques for dust 

control. 

Hazards of respirable dust to man. 

Measuring instruments. 
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Radiation 

Characteristics of radioactive materials. 

Radioactive characteristics of uranium. 

Radioactivity concentration and radiation exposure units. 

Estimation of radiation exposure and measurement techniques. 

Practical observation in a uranium mine. 

Part II 

Laboratory Training 

Description, operation, and maintenance of instruments. 

Mine Training 

Practical use of gravimetric samplers and konimeters. 

Kusnetz method of personal dosimetry and working level meters. 

Seminars 

In addition to the Elliot Lake course, several Inspectors have attended various seminars 

and conferences on uranium mining and nuclear issues, and visits have been made to other 

uranium mining areas in the United States and other Canadian provinces. The Uranium 

Mill Tailings Management Symposium was attended by Mr. J. D. McDonald in Fort Collins, 

Colorado on November 20 and 21, 1978. While in Colorado, Mr. McDonald also visited 

the Technical Support Center (MESA) in Denver, and obtained from them information on 

methods of measurement of radon and radioactivity. Four members of the Inspection 

Division attended the National Conference on Nuclear Issues in the Canadian Energy 

Context in Vancouver on March 7, 8, and 9, 1979. The Seminar on Uranium Mining and 

the Environment was attended by four Inspectors in Vancouver on April 11, 1979. At 

this seminar, Mr. J. D. McDonald presented a paper on the Role of the Uranium Steering 

Committee (see Commission Document Accession Number 285A). The Third Annual 

Uranium Seminar was attended in Casper, Wyoming, on September 9, 10, and 11, 1979 by 

Mr. David Smith. One of the interesting subjects at this seminar pertained to in situ mining 

of uranium. 



Mine Visits 

A visit was made to the Eldorado underground uranium mine, near Radium City, Saskat

chewan, by Messrs. W. C. Robinson, J. D. McDonald, and S. Elias on June 4 and 5, 1979. 

On June 6 and 7, 1979, a visit was made by the same group to the surface uranium mining 

operation of Gulf Minerals at Rabbit Lake, Saskatchewan. Both these visits were made in 

company with Dr. Gordon Atherley, Director of Occupational Health and Safety for 

Saskatchewan, and Mr. John Alderman, Chief Inspector of Mines for Saskatchewan. A 

visit was made by Mr. Robinson to the Whiteshell Nuclear Research Establishment at 

Pinawa, Manitoba, on September 12, 1979. Talks during this visit included a discussion 

on disposal of nuclear waste. On September 17 and 18, 1979, a visit to two uranium mines 

in Washington State, the Sherwood and Midnite mines, is planned by Messrs. Robinson, 

Richardson, McDonald, and Elias. 
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APPENDIX 1.2.1. ORGANIZATION CHART 

OF THE INSPECTION AND ENGINEERING DIVISION 



APPENDIX 1.2.2. BRITISH COLUMBIA MINING INSPECTION DISTRICTS 



APPENDIX 1.3.1 

Name: W. C. Robinson 

Q u a l i f i c a t i o n s : Bachelor of Applied Science. 
Degree i n Mining Engineering from 
the University of B r i t i s h Columbia. 
Registered Professional Engineer 
( B r i t i s h Columbia). 

Date of Joining Ministry: June 26, 1959 

Previous Work Experience: (Chronologically Progressive) 

Two years at various mine-labouring 
jobs p r i o r to graduation. 

One~half year mine exploration work 
(K. J . Springer) 

One year with Hydrographic Service 

Approximately two years as mine engineer 
at T o r b r i t S i l v e r Mines 

Nine months as mine superintendent 
at Cronin Babine mine 

One year as "spread" engineer with 
Inland Gas Pi p e l i n e 
Ten months as an engineer on construction 
of Mission Dam with B. C. Engineering 

Eight months with H. L. H i l l and Associates 
(Consulting Mining Engineers) 

Seventeen years as D i s t r i c t Inspector of 
Mines 

Present p o s i t i o n - Chief Inspector of Mines 
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APPENDIX 1.3.3 

WHEN REPLYING PLEASE REFER TO 

FILE NO 

MINERAL RESOURCES BRANCH 
DEPARTMENT OF MINES AND P E T R O L E U M RESOURCES 

P.O. Box 758, 
Prince Rupert, B.C. 
V8J 3S1. 
July 12, 1979. 

Mr. W. C. Robinson, P. Eng., 
Chief Inspector of Mines, 
Ministry of Energy, Mines 

and Petroleum Resources, 
525 Superior Street, 
V i c t o r i a , B.C. 
V8V 1T7. 

Reference: Your Letter of July 5, 1979 - Work Summaries. 

Dear S i r : 

SUMMARY 

SUMMARY 

Name: Bert Varkonyi 
Industry. Uranium 
Company: Eldorado Nuclear (Sask.) 
Time: 2 Years 
Jobs: Miner 

Surveyor 
Engineer 

Date: Ministry of Mines, July, 1975. 

Name: S. J. Hunter 
Industry: Uranium 
Company: Rio Algom, E l l i o t Lake, Ontario 
Time: 7 Years 
Jobs: Miner 

Lay-out 
Planning 
Chief Engineer 
Superintendent 
Manager 

Company: Rip Van Mines Ltd. 
Time: 3 Years 
Jobs: Uranium Exploration 
Date: Ministry of Mines, June, 1978. 

SJH/DC 

Yours truly, 

:J&t>: S. J. Hunter, P. Eng., 
Inspector of Mines and 
Resident Engineer. 
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APPENDIX 1.3.2 

Province of 
British Columbia 

M i n i s t r y of 

E n e r g y , M i n e s a n d 

P e t r o l e u m R e s o u r c e s MEMORANDUM 

To: Mr. W. C. Robinson 
Chief Inspector o fMines 

D a t e : J u l y 10, 1979 
O u r F i l e : 

Work Experience P r i o r to Jo i n i n g the M i n i s t r y 

1946 - 1949 - Cominco e x p l o r a t i o n engineer - Yellowknife, N.W.T. 

1949 - 1952 - Senior Mine Engineer - H. B. Mine, Salmo. 

1952 - 1955 - Mine Planning Engineer, a l s o connected with Research 
and Development, and b l a s t h o l e d r i l l i n g . 

1955 - 1964 - Senior Mine Engineer and Mine Superintendent - H. B. Mine, Salmo. 

1964 - 1967 - Mine Superintendent - B l u e b e l l Mine, Riondel, B. C. 

1967 - 1968 - Operating Superintendent - S u l l i v a n Mine, Kimberley. 

1968 - 1973 - Maiager, Con Mine Operations - Yellowknife, N.W.T. 

1973 - 1975 - Manager, Black Angel Operations - Greenland. 

1975 - 1978 - Senior Mining P r o j e c t Engineer - Cominco Ltd., T r a i l , B. C. 

May 1, 1978 - Joined M i n i s t r y of Mines and Petroleum Resources. 

1 

A. J , Richardson, 
Deputy Chief Inspector of Mines 
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S. J . Hunter 

1938 - 1948 

1948 - 1949 

1949-1951 

1952 

1953 

1953 - 1955 

1955 - 1961 

1961 - 1963 

1963 

1963 - 1964 

1964 - 1965 

1965 - 1969 

1970 

1971 

1972 - 1978 

1978 - 1979 

Miner, Surveyor, Prospector 

Engineer, Miner 

Miner, Engineer 

Miner, Engineer 

Engineer 

Engineer 

Miner - Engineer -
Superintendent - Manager 

Manager 

Superintendent 

Manager 

Superintendent 

Consulting Engineer 

Mine Manager 

Superintendent 

D i r e c t o r , B. C. Mining School 

M i n i s t r y of Energy, Mines 
and Petroleum Resources 
Inspector 

B r i t i s h Columbia, 
Yukon 

Erneraid-Jersey mine, 
Plac e r Development, B.C. 
Tungsten-lead-zinc 

Pioneer Gold Mines, B.C. 
Gold 

Reeves MacDonald Mine, 
B. C. 
Lead-zinc 

Mclntyre Porcupine, 
Ontario - Quebec 
Gold 

Geco Mine, Ontario 
Copper, Zinc, S i l v e r 

Rio Algom Mine, 
E l l i o t Lake, Ontario 
Uranium 

Canada Tungsten 
Northwest T e r r i t o r i e s 
Tungsten-copper 

Diamond C r y s t a l S a l t , 
New I b e r i a , La. 
Sal t 

Peso S i l v e r Mine, 
Mayo, Yukon 
S i l v e r , Lead, Zinc 

Granduc Mine, B. C 
Copper 

Vancouver. 
Ac t i v e i n Canada, U.S.A., 
and South America 

Steel Rock Iron Mines, 
Ontario 
Iron 

Granduc Mine, B.C. 
Copper 

Rossland, B. C. 
T r a i n i n g Miners and 
Operators 

Prince Rupert, B. C 

39 



APPENDIX 1.3.4 

Province of 
British Columbia 

Ministry of Energy, 
Mines and 
Petroleum Resources 

P . O . Box 877 
Smithers, B.C. 
V O J 2N0 

12 Julv 1979 F i l e : 13-3 

Mr. W. Robinson, P. Enrc•, 
Chief Tnsr>ertor of nines, 
M i n i s t r y o f F.ner«v, Mines and 
Petroleum Resources, 
S?5 S ne r i o r Street, 
V i c t o r i a , B.C. VftV 1T7 

0 

Dear S i r : 

Subject: 

Graduation 

R*S!!MS OF WORK EXPERIENCE PRIOR TO JOINING THF MINISTRY 
MINES. 

U n i v e r s i t y of Alberta 1946 - Mining Engineering 
B.Sc. 

2 Years - Geological f i e l d work i n area north of Yellow
k n i f e , N.W.T. 

3 Years - Chief Engineer and acti n g Manager at Polaris-Taku 
Mine, Tulsequah, B.C« 

2 Years - p r o j e c t Engineer - shaft s i n k i n g and v e n t i l a t i o n 

r a i s i n g at Pioneer Gold Mines. 

2 Years - Chief Engineer at Reeves MacDonald Mines, Remac, B.C 

3 Years - Chief Engineer at East S u l l i v a n Mines, Val D ^ r , 
Quebec. 

3 Years - Chief Engineer and As s i s t a n t Manager at B i c r o f t 
Mines, Bancroft, Ontario. 

4 v<?.ars - K & H Equipment Limited (Senior p a r t n e r ) . Plant 
i n s t a l l a t i o n s i n Uranium C i t y , Goderich S a l t Mine, 
Marv Kathleen- A u s t r a l i a , Hammersly Iron - A u s t r a l i a 
Consolidated Gold F i e l d s - S. A f r i c a . 

6 Years - Rio-Tinto Zinc Corporation (London). Manager of 
Engineering at the Peterboro Branch of Ore Sorters 
Limited, the successor Company to K & H Equipment. 



Mr. W. C. Robinson, P. Eng., 
12 J u l y 1^70 
Page 2 

Years - Chief Engineer, Mine Manager at Bradina J o i n t 
Venture, Houston, B.C. 

August 1973 to Date - B.C. M i n i s t r y of Mines. 

Yours verv t r u l v , 

J . F. Hurter, P. Eng., 
Inspector of Mines and 
Resident Engineer. 

JFH/hh 

NOTE: On September 10, 1979, James Hutter died. He will be missed by those in the Division who 
knew him and worked with him. 



APPENDIX 1.3.5 

(K) S^Lbia ^£:£ MEMORANDUM 

To: Mr. W.C. Robinson, P.Eng., Date: J u l y 26, 1979 

From: A.D. Tidsbury 

YEAR COMPANY REMARKS 

1938 - 1941 

1941 - 1945 

1946 - 1960 

I960 - 19b? 

1.95? - 1951 

195 1 - 1957 

1958 - 1961 

196? - 1969 

Cominco 

R.C.A.F. and R.A.F. 

U of A, Albe r t a 

Cominco 

Lane Wells Cdn. Co. 

S o l f employed 

B r i t i s h American O i l C<: 

S e l f employed 

Con Mine, Yellowknife. 
(Miner and Prospector) 

U.K. and,Middle East 
(Radar Technician) 

B.Sc. i n Mining Eng. 

S u l l i v a n Mine, Kimberley 
(Mining Engineer) 

Sales Eng. Well logging 
S e r v i c e s , Radioactive. 

Consulting-Contracting i n 
Alb e r t a , B.C., N.W.T., 
Yukon, U.S.A., Mexico 

Edmonton and Calgary 
(Design & F i e l d Supervision) 

Consul t i n g - C o n t r a c t i n g 
U.S.A., Mexico, Peru, B.C. 
Yukon 

1969 - Present. Gov 't. of B.C. Prince George O f f i c e 

- ' ... - / 

A.D. Tidsbury, P. Eng.\ 
Inspector o f Mines and 
Resident Engineer. 
Prince George, B.C. 

ADT:j t 



APPENDIX 1.3.6 

FROM E. Sadar 

W. C. Robinson 

PARL*MENT BUILD|NGS. VICTORIA, BRITISH COLUMBIA V8V 1X4 
I : . 

THE DEPARTMENT OF 

Aug. 31, 1979 

Resume of Work Experience 

Aug.69 - Present 

1968-09 

1967-68 

1964-67 

1962-64 

1960-62 

1959-60 

B. C. M i n i s t r y of Energy, Mines and 
Petroleum Resources 
Inspector & Resident Engineer 

Alwin Mining Co. Ltd. 
Chief Mine Engineer 

I n t e r n a t i o n a l Minerals & Chemicals 
(Canada) Ltd. 
Mine Engineer 
Planning Engineer 

Cominco Limited 
Explosives Research Engineer 
Mine Planning Engineer 

San Lius Mining Co., Mexico 
A s s i s t a n t Mine Superintendent 

U. S. Gypsum Co.—U.S.A. 
Mine Engineer 
Mine Superintendent 

Howe Sound Co. 
Special Projects Engineer 
Shif tboss 

1956-59 Cerro de Pasco Corporation--Peru 
South America 
A s s i s t a n t Mine Foreman 
Mine Foreman 
Mine Engineer--Copper P r e c i p i t a t i o n 

l c 
Ed Sadar 

THE GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA 
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APPENDIX 1.3.7 

J u l y 1979 

Coal Miner 

War Service 

Coal Miner 

Hard Rock Miner 

Engineer 

Engineer 

I n s t r u c t o r 

Engineer and 
Superintendent 

Property 
Manager 

Engineer and 
Superintendent 

Mine Inspector 

Mine Inspector 

Holder 

RESUME - David Smith 

M c G i l l i v r a y Creek Coal & Coke, Coleman 
1937 - 1941 

1941 - 1946 

1946 4 months 
1947 6 months 
1948 6 months 

S u l l i v a n Mine, Kimberley 1949 6 months 

S u l l i v a n Mine 1950 - 1951 

Con Mine, Yellowknife 1952 1 year 
Appointed Mine Superintendent, Pine Point 
and immediately tendered r e s i g n a t i o n . 

U n i v e r s i t y of A l b e r t a 1 semester 
A s s i s t e d f o r 8 months i n a government 
sponsored study, Concentration of Uranium 
by Cycloning. Ore was brought i n from 
Gunnar Gold. E. A. L i l g e - Co-author 

Bryan Mountain Coal, Robb, A l b e r t a 
1953 - 1954 

- Heath S t e e l Mines 1954, 1955, 1956 

- Reeves McDonald 1956 - 1957 

- Northern B r i t i s h Columbia 1957 - 1959 

- Southern B r i t i s h Columbia 1959 - 1979 

- Coal Mine Surveyers C e r t i f i c a t e #21 A l b e r t a 
- F i r s t Class (Mine Manager C e r t i f i c a t e ) 

B. C. #213 
- Uranium Inspector C e r t i f i c a t e issued by A.E.C.B. 
- Graduate U. of A. i n Metal Mining 
- C e r t i f i c a t e i n Pu b l i c Administration - U. of 

V i c t o r i a 
- A l l other c e r t i f i c a t e s pertinent to B. C. 

Mining 

David Smith, P.Eng. 
Inspector of Mines 
and Resident Engineer 



APPENDIX 1.3.8 

Province of 
British Columbia : n o r g y . M i n e s a n d . 

1 ptr(11pum R e s o u r c e s 
MEMORANDUM 

To: W. C. Robinson 
Chief Inspector 

Date: J u l y 16, 1979 

Re: J . P. MacCulloch -
Work Experience p r i o r to M i n i s t r y Employment 

1952 - 1958 

1958 - 1959 

1959 - 1962 

1962 - 1964 

1964 - 1975 

1975 - 1977 

1977 - 1978 

J u l y 1978 -
present 

Chief Engineer f o r Granby Mining Co. 

Project Engineer f o r H i l l , Stark & Assoc. 

Various supervisory f o r B r i t a n n i a Mining and 
Smelting at B r i t a n n i a Beach 

Project Supt. - Underground p l a c e r operation 
i n Caribou 

A s s i s t a n t Manager - Texada Mines Limited 

Mine Manager and Project Manager f o r P a t r i c k 
Harrison & Co. L t d . 

Walker on Tunnel job f o r Canadian Mine 
Services L t d . 

M i n i s t r y of Energy, Mines and Petroleum Resources 

J . P. MacCulloch,P.Eng. 
Inspector of Mines 
and Resident Engineer 

JPM/jw 
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APPENDIX 1.3.9 

GOVERNMENT OF BRITISH COLUMBIA 

M E M O R A N D U M 

TO...W Robinson*. P. Eng*. 

CMef. Irxs.pector...o.f. 

yictoraa,..Bf.C., 

SUBJECT 

p r o m J.B.C.Lang, P. Eng., 

J)L&xis&..3i^ 

.tfelsonf..BAC.* JliLLy~24r 79 

OUR F ILE 

YOUR FILE 

Re: Your Request of July 5. 1979 — Brief Resume 

Lang J.B.C. 

R.C.A.F. Pilot 1942-45 

1945-49 

1949-51 

1951-65 

1965-1968 

1968-71 

1971-74 

Dec, 1974 

University of Toronto — Mining Engineering Intersemester 
work — Miner at Falconbridge Ont. and Sigma Mines P.Q. 

Central Patricia Gold Mines Ltd. - Ont. Shift Boss — Mine 
Engineer, 

United Keno H i l l Mines ltd., Yukon: 
Mine Captain - 2yrs 
Chief Engineer lyr 
Mine Supt. 4yrs 1 0 properties operating. 
Prod. Manager Tyrs 

Pickle Crow Gold Mines Ltd. (Teck Corpn) Mine Manager. 

Western Mines Ltd. (Buttle Lake) Mine Manager. 

Private Consulting Practice Vancouver, B.C. and U.S.A. 

Joined MJ2.M.P.R. - Inspection Branch at Nelson, B.C. 

Respectfully Submitted 

J.B.C.ffihgi vT r. Eng., 
District Inspector of Mines 

and Resident Engineer. 

JBCL/jb 
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APPENDIX 1.3.10 

Province of 
British Columbia 

Ministry of 

3etr oleum Resource's 
MEMORANDUM 

To: Mr, W. C. Robinson, P.Eng. 
IWVJ rc lKULLUm t.toUUKLto 

Heed , ' ; t jSj 1^ b/9 Dat£: August 10th, 1979 

E C 7 

Subject; Resume of work experience - Your letter of July 5th, 1979 

Enclosed, as requested, is a resume of my work experience prior to 
commencing employment with the Ministry in August 1971* 

D. I. R. Henderson, P. Eng. 
Inspector of Mines and Resident Engineer 
Fernie, B. C. 

DIRHrhm 

enc. 
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RESUME - D. I. R. HENDERSON 

1955 - 1961 National Coal Board 
N & C Division 

Basic and face training. Employed in 
various positions as underground haulage 
worker and faceman. 

1961 - 1965 National Coal Board 
N & C and East Midlands 
D i v i s i o n s 

C o l l i e r y V e n t i l a t i o n O f f i c e r . 

1965 - 1968 National Coal Board 
South Notts. Area 

A s s i s t a n t Area V e n t i l a t i o n Engineer. 

1968 - 1971 I n t e r n a t i o n a l N i c k e l 
Co. o f Canada Limited, 
Sudbury, Ontario 

Area V e n t i l a t i o n and F i r e C o n t r o l 
Engineer. 

Q u a l i f i c a t i o n s 

P r o f e s s i o n a l Engineer - Ontario and B. C. 
Chartered Engineer (U. K.) 
Fellow of the I n s t i t u t i o n of Mining Engineers (U. K.) 
F i r s t C lass C e r t i f i c a t e of Competency (U. K. and B. C.) 
Member C. I. M. 
Surface and Underground Mine Rescue C e r t i f i c a t e s 
S t . Johns Ambulance Standard F i r s t Aid C e r t i f i c a t e 
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APPENDIX 1.3.11 

1942 - 53 6 years - Workman and part time student at Coal Mines i n S t a f f o r d s h i r e , 
England, followed by 3 years study at Durham U n i v e r s i t y , England to 
obtain a Degree of Bachelor of Science i n Applied Science (Mining). 

1 year - Ju n i o r o f f i c a l (Deputy) at S t a f f o r d C o l l i e r y , S t a f f o r d s h i r e , 
England - Up to 45 persons under my d i r e c t c o n t r o l . 

1953 - 54 lh years - A s s i s t a n t Undermanager at Hem Heath C o l l i e r y , S t a f f o r d s h i r e , 
England - Up to 100 persons under my d i r e c t c o n t r o l . 

1954 - 56 lh years - Undermanager at Fenton C o l l i e r y , S t a f f o r d s h i r e , England. 
Up to 450 persons under my d i r e c t c o n t r o l . 

1956 - 60 4*5 years - Manager of Mo s s f i e l d C o l l i e r y , S t a f f o r d s h i r e , England -
Up to 950 persons under my d i r e c t c o n t r o l . 

1960 - 64 3 3/4 years - H. M. Inspector of Mines and Quarries, South Nottingham
s h i r e and South L i n c o l n s h i r e D i s t r i c t , England. 

1964 - 71 6h years - H. M. D i s t r i c t Inspector of Mines and Quarries ( S p e c i a l 
Duties), South Western D i v i s i o n , Great B r i t a i n . 

1971 - 78 7 years - H. M. D i s t r i c t Inspector of Mines and Quarries, West Midlands 
and North Western D i s t r i c t , Great B r i t a i n . 

Joined the M i n i s t r y of Energy, Mines and Petroleum Resources as Senior 
Coal Mines Inspector i n August, 1978. 

H./j. Dennis 
J u l y 11, 1979 
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APPENDIX 1.3.12 

Province of 
British Columbia 

M i n i s t r y of 

M i n e s a n d 
P e t r o l e u m R e s o u r c e s 

MEMORANDUM 

To: Mr. W.C. Robinson, P. Eng., 
Chief Inspector of Mines 
Ministry of Energy, Mines & Petroleum Resorces 
525 Superior Street 
Victoria, B.C. 

WORK EXPERIENCE 

Date: July 16, 1979 

The f o l l o w i n g i s t h e i n f o r m a t i o n w h i c h was a s k e d f o r i n y o u r memo r e c e i v e d on t h e 
10th J u l y , 1979. 

QUALIFICATIONS: 

M.Sc. ( B . S c . (Hons.) F . I . Min.E 
C. Eng. D i p . Met M i n . 
F i r s t C l a s s C e r t i f i c a t e o f Competency 

EXPERIENCE: 

Lower Management p o s i t i o n i n B r i t i s h C o a l Mines 

P o s t G r a d u a t e S t u d y - U.S.A. 

Undermanager 

S t r a t a C o n t r o l E n g i n e e r 

S e n i o r Work S t u d y E n g i n e e r ( I n d u s t r i a l E n g i n e e r i n g ) 

Manager, t h e n M i n i n g - E n g i n e e r i n c h a r g e o f l a r g e Coal 
Mines development and r e c o n s t r u c t i o n 

A r e a R e c o n s t r u c t i o n & P l a n n i n g E n g i n e e r r e s p o n s i b l e 
f o r p l a n n i n g and p r o g r e s s c o n t r o l o f r e c o n s t r u c t i o n 
o f 14 c o l l i e r i e s i n S. Wales 

H.M. I n s p e c t o r o f Mi n e s & Q u a r r i e s 

S e n i o r C o n s u l t a n t M i n i n g E n g i n e e r i / c P h o s p h a t e E x p l o r a t i o n 
and P h o s p h a t e Mine Development - P a k i s t a n 

S e n i o r C o a l Mine E n g i n e e r r e s p o n s i b l e f o r r e o r g a n i s i n g 
p r e s e n t m i n i n g s y s t e m , and p l a n n i n g deep mine d e v e l o p m e n t 
o f l a r g e s t c o a l mine i n S o u t h K o r e a 

August 29, 1979 - Commenced i n M i n i s t r y o f E n e r g y , Mines 
and P e t r o l e u m R e s o u r c e s , B r i t i s h C o l u m b i a 

1 Y e a r 

2 Y e a r s 

1 Y e a r 

1 Y e a r 

1 3/4 y e a r s 

5 Y e a r s 

? Y e a r s 

11 1/4 Y e a r s 

1 1/2 Y e a r s 

1 Y e a r 

TVT: .j t 

T. Vaughan-Thomas 
Inspector of Mines & Resident 

Engineer. 
50 



APPENDIX 1.3.13 

G O V E R N M E N T O F BRITISH COLUMBIA 

M E M O R A N D U M 

TO W.. C. Robinson.,...P..... Eng.. . 
Chief Inspector of Mines.. 

BRIEF ...RESUME. 

F R O M Verna Pyplacz, M. Sc. t\ 
Inspector of Mines v \ 
Audiologist. 
Environmental Control 

J.uly...24 19 79 

OUR FILE. . . 

YOUR FILE. 

As per your request i n memorandum dated July 5, 1979 for a 
bri e f resume of my work experience prior to joining our 
Ministry. 

Previous Employment: 
-2 1/2 years as an Audiologist with the Workers T Compensation 

Board of B r i t i s h Columbia. 

-joined this Ministry January 1979. 
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APPENDIX 1.3.14 

Province off 
British Columbia 

Ministry of 
Energy, Mines and 
Petroleum Resources 

Suite 103 
Second Floor 
2747 East Hastings Street 
Vancouver 
British Columbia 
V5K1Z8 

WHEN REPLYING PLEASE REFER TO 

FILE No. 

July 23, 1979 

Mr. W. C. Robinson, P. Eng. 
Chief Inspector of Mines 
Ministry of Energy, Mines 

and Petroleum Resources 
525 Superior Street 
V i c t o r i a , B.C. V6*V 1T7 

Dear Mr. Robinson: 

Graduated with a BaApSc i n Mineral Engineering from 
U.B.C. in 1973, obtained my P. Eng. i n 1976. 

After graduation I spent 6 months with Mascot Mines 
and Petroleum Ltd. as mine engineer on th e i r evaluation 
of Greyhound Mine Ltd. 

I then spent 4 years at Dankoe Mines Ltd.; 2 years as 
mine engineer and 2 years as mine superintendent. 

I started with the Inspection Branch i n A p r i l 1973. 

Yours t r u l y , 

S.J.L. M i l l e r , P. Eng. 
Inspector 
Environmental Control 

RE: BRIEF WORK SUMMARY AS REQUESTED 

SJLM:bl 



APPENDIX 1.3.15 

D. J . MURRAY 

RESUME OF WORK EXPERIENCE 

Afc'D PETROLEUM RESOURCES 

AUG K- iL/'j 

B . A . S c , Mining E n g i n e e r i n g , U n i v e r s i t y of Toronto, 1963. 
Member A s s o c i a t i o n P r o f e s s i o n a l Engineers of B r i t i s h Columbia. 

S t a r t e d with B. C. M i n i s t r y of Mines J u l y 11, 1977. 

5)£ years - Texasgulf Canada L i m i t e d , P. 0. Box 2002, Timmins, 
On t a r i o , P4N 7K1. 
P r o j e c t Engineer - Long-hole d r i l l l a y o u t s , b a c k f i l l 
p r o j e c t , v e n t i l a t i o n c a l c u l a t i o n s and measurements, 
s u p e r v i s i o n o f s u r f a c e c o n s t r u c t i o n , i n d u s t r i a l e n g i 
n e e r i n g , grade c o n t r o l i n Open P i t . Environmental 
s e c t i o n , underground v e n t i l a t i o n , waste water treatment 
on s u r f a c e , water supply f o r mines. 

2 years - I n t e r n a t i o n a l N i c k e l Company of Canada, Copper C l i f f , 
O n t a r i o . A s s i s t a n t Layout Engineer. Long-hole d r i l l 
l a y o u t s and p l a n n i n g . Scheduling long-hole d r i l l i n g . 
Rockhouse sample c a l c u l a t i o n s . Cost a n a l y s i s . 

3 years - S e l f employed. C o n s u l t i n g geology. S u p e r v i s i n g diamond 
d r i l l programs. Logging d r i l l c o re. P r o s p e c t i n g , geo
l o g i c a l mapping, geophysics i n d l u d i n g magnetometer, 
electro-magnetometer and s e l f p o t e n t i a l surveys, s o i l 
sampling, t r e n c h i n g and p i t t i n g . S t a k i n g c l a i m s and 
s u p e r v i s i n g s t a k i n g crews. W r i t i n g r e p o r t s on mining 
p r o p e r t i e s . Work was i n O n t a r i o , Quebec, New Brunswick, 
B r i t i s h Columbia and the Northwest T e r r i t o r i e s . 

9 months - I n t e r n a t i o n a l N i c k e l Company of Canada, Copper C l i f f , 
O n t a r i o . A s s i s t a n t Layout Engineer. Flood c o n t r o l 
underground, long-hole d r i l l l a y o u t s , s c h e d u l i n g and 
s u p e r v i s i n g long-hole d r i l l i n g underground. 

V/2 years - Roan S e l e c t i o n T r u s t , Luanshya, Zambia. Learner Mine 
O f f i c i a l (13 months), A s s i s t a n t Mining Engineer (5 months) 
Timbering, r a i s e mining and s t o p i n g . Monthly r e p o r t s , 
s a f e t y r e p o r t s and cost a n a l y s i s f o r each s e c t i o n of 
the mine. 

4 months - Canadian N i c k e l Company, Copper C l i f f , O n t a r i o . Party 
leader i n the Contwoyto Lake area of the Northwest 
T e r r i t o r i e s , g e o l o g i c a l mapping, sampling and check 
magnetometer work over the a i r b o r n e mag. anomalies. 

4 months - S h e r r i t t Gordon Mines, Lynn Lake, Manitoba. 
Underground mining. 

5 months - Falconbridge N i c k e l Mines, F a l c o n b r i d g e , O n t a r i o . 
Underground mining. 

53 



APPENDIX 1.3.16 

SAMUEL ELIAS, P. Eng. 

Educat i o n : B r i t i s h Columbia P r o f e s s i o n a l E n g i n e e r 1974 
E l l i o t Lake Centre - Uranium Mine I n s p e c t o r s T r a i n i n g Courre 
M c G i l l U n i v e r s i t y - E n v i r o n m e n t a l C o n t r o l Course 
M i c h i g a n S t a t e U n i v e r s i t y - I n d u s t r i a l V e n t i l a t i o n Course 
Witwatersrand C o l l e g e - Mine V e n t i l a t i o n Correspondence Course 
P r o v i n c i a l I n s t i t u t e o f M i n i n g - M i n i n g T e c h n o l o g i s t Course 

E x p e r i e n c e : 

Feb. 1, 1968 to date 

Apr. 1963 - Feb. 1968 

Sept. 1952 - Apr. 1963 

June 1949 - Sept. 1952 

May 1946 - Sept. 1947 

Sept. 1945 - May 1946 -

May 1943 - Sept. 1945 -
Jan. 1943 - May 1943 

Dec. 1940 - Jan. 1943 -

Sept. 1939 - Dec. 1940 -

S e n i o r I n s p e c t o r E n v i r o n m e n t a l C o n t r o l 
B. C. M i n i s t r y o f Energy, Mines and 
Petroleum Resources 
I n s p e c t o r E n v i r o n m e n t a l C o n t r o l 
B. C. M i n i s t r y o f Energy, Mines and 
Petroleum Resources 
I n s p e c t o r S i l i c o s i s C o n t r o l Dept. 
Workers' Compensation Board 
S u l l i v a n Mine Cominco L t d . a s : -

P l a n n i n g E n g i n e e r - development and mine 
1ayouts 

S e c t i o n E n g i n e e r - d i r e c t i n g underground 
e n g i n e e r i n g work 

B]ast Hole Layout - d r i l l i n g and b l a s t i n g 
l a r g e tonnages 

V e n t i l a t i o n and T e s t i n g - underground v e n t i 
l a t i o n and gas c o n t r o l 

Surveyor - s u r v e y i n g bench mark s t a t i o n s 
Surveyor's H e l p e r 

Con Mine Cominco L t d . 
G e o l o g i c a l Mapping 
M i l l O p e r a t o r 

T r a i l S melter Cominco L t d . 
Smoke T e s t e r 

Royal Canadian A i r Force A.E.M. 
T r a i l Smelter Cominco L t d . 

Smoke T e s t e r 
Con Mine Cominco L t d . 

Assayer 
North S t a r C o a l Mine, Saskatchewan 

Miner and Mucker 
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APPENDIX 1.3.17 

Name: T. G. Carter 

Q u a l i f i c a t i o n s ; Honours Degree (Mechanical Engineering), 
Registered P r o f e s s i o n a l Engineer ( B r i t i s h 
Columbia and Ontario) 
Chartered Engineer (United Kingdom) 
Member, I n s t i t u t e of Mechanical Engineers 
(United Kingdom) 

Date of J o i n i n g M i n i s t r y ; September 1978 

Previous Work Experience: ( C h r o n o l o g i c a l l y Progressive) 

Nine years with National Coal Board (U.K.) i n 
a v a r i e t y of p o s i t i o n s from underground miner 
to supervisory p o s i t i o n s i n both maintenance 
and design engineering at coal mines and p l a n t s . 

Three years with the Research Dept. of the 
General Post O f f i c e (U.K.) as an executive 
engineer; involved mainly with the design and 
development of hardware used i n telecommunica
t i o n systems. 

F i v e and a h a l f years with Inco (Ontario) i n 
supervisory maintenance p o s i t i o n s at hardrock 
mines and plants; the f i n a l three years as 
superintendent. 

Three and a h a l f years i n Consulting Engineering 
(Ontario) supervising mining p r o j e c t s or p r o j e c t s 
i n v o l v i n g heavy m a t e r i a l s handling systems. 



APPENDIX 1.3.18 

TO: W. C. R o b i n s o n 

FROM: J . C a r t w r i g h t 

DATE: J u l y 6, 1979 

5 y e a r s E l e c t r i c a l E n g i n e e r i n g A p p r e n t i c e , G e n e r a l E l e c t r i c Co., E n g l a n d 

3 y e a r s E l e c t r i c a l E n g i n e e r i n g T r a i n e e , N a t i o n a l C o a l B o a r d , E n g l a n d 

1 y e a r H i g h V o l t a g e Development E n g i n e e r , G e n e r a l E l e c t r i c Co., E n g l a n d 

3 y e a r s S e n i o r E n g i n e e r , E l e c t r i c a l C o n t r a c t s , E n g l i s h E l e c t r i c Co. L t d . 
N u c l e a r Power C o n s o r t i u m , E n g l a n d 

1 y e a r E n g i n e e r E l e c t r i c a l S y s t e m s , H.A. Simons I n t e r n a t i o n a l L t d . , V a n c o u v e r 

1 y e a r E l e c t r i c a l P r o j e c t E n g i n e e r , M.A. Thomas & A s s o c i a t e s , E l e c t r i c a l 
C o n s u l t a n t s , V a n c o u v e r 

1 y e a r S e n i o r E l e c t r i c a l P r o j e c t E n g i n e e r , T. I n g l e d o w & A s s o c i a t e s , V a n c o u v e r 

3 y e a r s S e n i o r E l e c t r i c a l P r o j e c t E n g i n e e r ( K a i s e r R e s o u r c e s L t d . ) 
P h i l l i p B a r r a t t H i l l i e r & J o n e s , V a n c o u v e r 

8 y e a r s E l e c t r i c a l I n s p e c t o r o f M i n e s , I n s p e c t i o n & E n g i n e e r i n g D i v i s i o n 
( 1 9 7 1 ) M i n i s t r y of E n e r g y , M i n e s & P e t r o l e u m R e s o u r c e s 
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APPENDIX 1.3.19 

RESUME - John D. McDonald, P.Eng., Senior Inspector of Mines Reclamation 
Inspection and Engineering D i v i s i o n 

1941 - 1945 Royal Canadian Navy 

1946 - 1951 U n i v e r s i t y of A l b e r t a 
B.Sc. Mining Engineering 

1951 - 1952 Cominco - Pine Point Mines 
Con Mine - Ex p l o r a t i o n 

1952 - 1959 Cominco - B l u e b e l l Mine 
Surveying - S h i f t Boss - Design Contract - V e n t i l a t i o n -
Grouting - Planning 
Engineer 
Cominco - S u l l i v a n Mine 

1959 - 1963 Department of Mines and Petroleum Resources - Nelson, B. C. 
Inspector and Resident Engineer 

1963 - 1968 Mining A s s o c i a t i o n of B. C. 
Di r e c t o r of Safety D i v i s i o n 

1968 - 1973 President and Partner - Canadian Guncrete & Grouting L t d . 
President and Partner - Canadian Gun Mining L t d . 
- Companies contracted work i n s h o t c r e t i n g , g u n i t i n g , grouting, 

slope s t a b i l i t y rock b o l t i n g , underwater r e p a i r s and i n s t a l 
l a t i o n . F i e l d s included mining, construction,highways. 
Consulting Mining Engineer on a minor basis 

1973 - 1979 M i n i s t r y of Energy, Mines and Petroleum Resources. 
Senior Inspector of Mines - Reclamation 

J . D. McDonald, P.Eng., 
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APPENDIX 1.3.20 

D.M. G a l b r a i t h , P.Eng. 

DEGREES; 

B.Sc. i n C i v i l Engineering, U n i v e r s i t y of Saskatchewan, 1956. 

EXPERIENCE AS SALARIED EMPLOYEE (1957-1970): 

1957 to 1960: Junior engineer with a Vancouver c o n s u l t i n g f i r m 
designing and supervising construction of road works. 
1961 to 1970: P r o v i n c i a l engineer for F i s h and W i l d l i f e Branch, 
Government of B. C. 

EXPERIENCE AS CONSULTANT (1971-1975): 

Undertook studies and took part i n project reviews f o r t h i r t y 
p rojects i n Western Canada, to determine environmental impact 
i n resource development. ( L i s t attached). 

EXPERIENCE WITH MINISTRY OF E. M. P. R. (1975-1979): 

Reclamation Inspector, Inspection Branch, V i c t o r i a , B. C. Re
view of projects and environmental p r o t e c t i o n i n Sand & Gravel, 
Place r , Quarry, Mineral & Coal; both e x p l o r a t i o n and production. 

PUBLISHED ARTICLES: 

Third Man Theme: A d i s c u s s i o n of the r o l e played by the environ
mental ( s p e c i f i c a l l y f i s h e r i e s ) engineer i n problem-solving, with 
reference to other d i s c i p l i n e s . B. C. P r o f e s s i o n a l Engineer's 
Magazine, A p r i l 1973. Winner of E d i t o r i a l Award 1973. 

MEMBERSHIPS: 

Ass o c i a t i o n of P r o f e s s i o n a l Engineers of B r i t i s h Columbia. 
Chairman, V i c t o r i a Branch, 1977. 
Canadian Land Reclamation A s s o c i a t i o n . 
Canadian I n s t i t u t e of Mining & Metallurgy. 
Canadian Society of C i v i l Engineers. 

OTHER: 

Convenor 1977 B. C. Mine Reclamation Symposium. 
Chairman 1978 Technical and Research Committee on Reclamation. 
Banff School of Environment - October 1977. 



APPENDIX 1.3.21 

RESUME OF EDUCATION AND EXPERIENCE 

PERSONAL 

FULL NAME: 

HOME ADDRESS: 

PHONE: 

BUSINESS ADDRESS: 

PHONE: 

MARITAL STATUS: 

AGE: 

HEIGHT: 

WEIGHT: 

HEALTH: 

John Charles Krrington 

975 Ambassador Avenue 
V i c t o r i a , B.C. V8X 3N3 

479-0276 

M i n i s t r y of Energy, Mines 
and Petroleum Resources 

1837 Fort S t r e e t 
V i c t o r i a , B.C. V8R 1J6 

387-3630 (3179) 

Married 

33 

5' 8" 

165 l b . 

Good 

EDUCATION 

Ph.D. Fac u l t y of For e s t r y , U n i v e r s i t y of B r i t i s h Columbia. 1975. 

Thesis T i t l e : Natural Revegetation of Disturbed S i t e s i n B r i t i s h 
Columbia. 

Abstract: See attached s h e d . 

Courses: Forest Land C l a s s i f i c a t i o n 
M u l t i p l e Regression Methods 
Photo I n t e r p r e t a t i o n of Forest Lands 
General F o r e s t r y Seminar 
Seminar i n Management of Forest Resources 
S o i l C l a s s i f i c a t i o n 
Methods of S o i l A n a l y s i s 
Advance Plant Autecology 
Advance Plant Synccology 
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M. P h i l . Biology Department, U n i v e r s i t y of York, England. 1970. 

Thesis T i t l e : A Study of Factors Determining the 
Pattern of Woodland Bryophytes. 

B.Sc. Botany/Biology, U n i v e r s i t y of V i c t o r i a , B.C. 1967. 

EMPLOYMENT 

A p r i l 1977 to present. Inspector, Mine Reclamation, M i n i s t r y of 
Energy, Mines and Petroleum Resources. 

At present I am employed with the M i n i s t r y of Energy, Mines and Petroleum 
Resources. My d u t i e s arc concerned with i n s p e c t i o n of areas disturbed by 
mining and e x p l o r a t i o n . My duti e s have included: 

Summer f i e l d programs i n v o l v i n g 
i n s p e c t i o n and inventory of species growing on se l e c t e d 

p o r tions of minesites. 
design and implementation of reclamation t r i a l s i n the 

a l p i n e and subalpine regions i n the Peace River Coal 
f i e l d . 

o r g a n i z a t i o n of the Annual Mine Reclamation Symposium during 
1978 and 1979. 

- edited the "Handbook of F.nvLronniental P r o t e c t i o n and Reclamation 
i n Coal E x p l o r a t i o n 1 1 . 

During 1978 I was a l s o involved i n a government funded program to revegetate 

p r e - l e g i s l a t i o n mine wastes m a t e r i a l s . P r o j e c t s undertaken were: 

Princeton t a i l i n g s - i r r i g a t i o n program with sewage e f f l u e n t on 
the o l d Granby t a i l i n g s ponds. 

Phoenix t a i l i n g s -- seeding and f e r t i l i z i n g and drainage c o n t r o l . 
Salmo t a i l i n g s - seeding and f e r t i l i z i n g . 
Hedley t a i l i n g s - seeding and f e r t i l i z i n g . 

A p r i l 1974 to Apri l . 1977. Research O f f i c e r at B.C. Research 

At B.C. Research I was a member of a team of b i o l o g i s t s conducting e n v i r 
onmental impact s t u d i e s . I was res p o n s i b l e f o r the t e r r e s t r i a l components, 
i n c l u d i n g s o i l and vegetation mapping and d e s c r i p t i o n s and reclamation 
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f e a s i b i l i t y s t u d i e s . During the three years at B.C. Research I was 

d i r e c t l y involved with the f o l l o w i n g p r o j e c t s : 

- T e r r e s t r i a l s tudies i n the Eastern A r c t i c at two mine s i t e s . 

- T e r r e s t r i a l s tudies of three c o a l mine p r o j e c t s i n the East 
Rootenays. 

- T e r r e s t r i a l studies of four c o a l mine p r o j e c t s i n Northern B.C. 
- Preliminary reclamation f e a s i b i l i t y of open p i t c o a l mining at 

Hat Creek. 
- Reclamation study of a B.C. Hydro transmission l i n e right-of-way, 
- Mapping of s e n s i t i v i t y zones i n a coal e x p l o r a t i o n area i n the 

East Kootenays. 

September 1973 to January 1974. Plant E c o l o g i s t at F.F. Slaney & Co. L t d . 

My experience included conducting vegetation, s o i l and reclamation s t u d i e s 

f o r a preliminary environmental assessment at Manalta Coal i n A l b e r t a . I 

a l s o assessed the impact of p o t e n t i a l sulphur d i o x i d e emissions on v e g e t a t i o n 

i n the Mackenzie Delta. In January, 1974 I attended the U n i v e r s i t y of 

B r i t i s h Columbia i n order to complete my Ph.D. s t u d i e s . 
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APPENDIX 1.3.22 

P. E. Olson - Approximate Work Record 

1944.49 Misc. jobs as miner, s h i f t b o s s , minor engineering jobs, e tc. 

i n many mines i n B.C. - Copper Mtn., Bralorne, CGQ, Highland B e l l 

1949- 50 Mine Engineer - South America 

1950- 54 Copper Mountain - Exploration Engineer, s h i f t b o s s , stope pngineer, etc. 

1954-59 Yale lead and Zinc - Mine Manager 

1959-62 Ireland - Mine Supt. - Copper Mine 

1963 M i n i s t r y of Energy, Mines & Petroleum Resources 
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APPENDIX 1.3.23. SUMMARY OF WORK EXPERIENCE - DIVISIONAL STAFF 

W. C. Robinson 

A. J . Richardson 

D. Smith 

A. D. Tidsbury 

J.B.C. Lang 

J . P. MacCulloch 

J . F. Hutter 

S. J . Hunter 

E. Sadar 

B. M. Dudas 

J . W. Robinson 

Coal 

H. J . Dennis 

T. Vaughan-Thomas 

D.I.R. Henderson 

V. E. Dawson 

Specia l Services 

T. G. Carter 

J . Cartwright 

P. E. Olson 

V. Pyplacz 

S.J.L. M i l l e r 

D. J . Murray 

S. E l i a s 

Ministry Experience Work-related Experience 

20 9 

1 31 

22 8 

10 19 

5 25 

1 26 

6 27 

1 31 

10 13 

10 18 

10 22 

1 

1 

8 

13 

25 

27 

10 

22 

1 

8 

16 

1 

2 

2 

17 

21 

18 

19 

3 

5 

14 

13 



Reclamation 

J . P. Errington 2 4 

D. M. Gal b r a i t h 4 19 

J . D. McDonald 10 18 

T o t a l : 25 82 3.3 years 447 17.9 years 
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GUIDELINES FOR COAL 
AND MINERAL 
EXPLORATION 



I N S P E C T I O N A N D E N G I N E E R I N G D I V I S I O N 

V I C T O R I A , B R I T I S H C O L U M B I A 

C A N A D A 

February 1977 

First Printing, February 1977 2000 copies 

Second Printing, April 1977 2000 copies 

Third Printing, June 1978 1000 copies 



TABLE OF CONTENTS 

Page 

SECTION I 

Introduction 7 

SECTION II 

Legislation and the Permit System 9 

SECTION III 

Principles in Planning Protective Measures and Reclamation 13 

Avoid Sensitive Areas 15 

Engineering Protective Measures 15 

Reclaim as Soon as Possible 15 

SECTION IV 

Work Guidelines 17 

Guidelines for Road Location and Design 17 

Guidelines for Construction and Maintenance 20 

Guidelines for Clearing, Stripping, and Trenching 23 

Guidelines for Drillsites and Adits 23 

Guidelines on the Condition of the Operation at the End of the Work Season 24 

Guidelines for Revegetation 24 

Guidelines for Culvert Installation 25 

Miscellaneous Guidelines 25 

APPENDICES 27 

GLOSSARY 63 

5 



! 



I 

The Guidelines for Coal and Mineral Exploration were written with the object of assisting individuals and 
companies who are engaged in coal and mineral exploration in British Columbia to carry out their work 
with due regard for the Province's other resources. Emphasis is placed on the need to provide planning time 
and budget sufficient to safeguard the landscape, biological resources, and other uses in project 
development. 

The first set of Reclamation Guidelines were written in 1973 to cover coal and mineral exploration done 
under the Surface Work Permit system. Reclamation approval within the system itself has only been in 
operation since 1972 (for coal) and 1973 (for minerals). The 1977 edition is designed to provide better 
co-ordination in the statement of government agency requirements to industry, and to provide practical 
advice on methods of achieving environmental protection. 

It is not possible or desirable to write detailed regulations within which industry must totally work 
considering the complexities of the exploration field and the many natural resources of the Province. It is 
essential however to the minimizing of disturbance that industry maintain a significant level of effort to 
achieve environmental control, and the most important aspect here is the assignment of reclamation 
management to capable staff. On larger projects this of course is a full-time job. Some general guidelines can 
be written to convey concepts of good practice and to help explain legislation and the administrative 
procedure. 

Some specific activities which could occur during exploration are prohibited by legislation, such as the 
placing of debris in fish streams (Fisheries Act); some are not allowed except with special permission of the 
Inspection Staff (the establishment of gridlines by bulldozer, the hydraulic removal of overburden, and in 
the case of coal exploration the use of bulldozers for trenching); and others are advised against, such as the 
locating of roads on southwest grassy slopes. 
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SECTION II 
LEGISLATION AND THE PERMIT SYSTEM 

Authority for regulation of the industry is vested in the Ministry of Mines and Petroleum Resources by the 
Mines Regulation Act and the Coal Mines Regulation Act. Sections 10 and 11 of the former and 7 and 8 of 
the latter pertain to environmental control and reclamation (see Appendices I and II). 

Section 10 of the Mines Regulation Act requires that the (Chief) Inspector of the Ministry of Mines and 
Petroleum Resources be notified prior to the commencement of work on or about a mine and again prior to 
completion of the work. Section 11 requires that a program for the protection and reclamation of the 
surface of the land and watercourses affected thereby be submitted, and must receive the approval of the 
Minister of Mines and Petroleum Resources. Approval for the program is required also from the Ministers of 
Forests, Environment, Recreation and Travel Industry, and Agriculture, insofar as their responsibilities are 
affected. The Chief Inspector of the Ministry of Mines and Petroleum Resources may approve mineral 
exploration programs and issue permits on behalf of the Minister, as stated in subsection 18 of the Mines 
Regulation Act. 

Pursuant to sections 10 and 11 of the Mines Regulation Act a 'Notice of Work on a Mineral Property' form 
and a 'Programme for Protection and Reclamation'* have been drawn up to reduce paper work, establish 
better communications with other Government departments, and expedite approvals. A sample of these 
forms are included in Appendix III. 

The 'Notice of Work' is completed by all companies or individuals carrying out exploration work. It 
describes the nature and extent of the work and earth disturbance. The Chief Inspector may therefore 
determine if reclamation bonding is required and also the size of the disturbed area upon which it is to be 
based. Where the use of mechanical equipment is involved which will cause significant disturbance the form 
entitled 'Programme for Protection and Reclamation' is completed. This need not be done when only the 
following work is proposed: linecutting, geological mapping, limited hand test pitting, geochemical 
surveying, and geophysical surveying. 

The operator is required to contact the Forest Service for the proper completion of Notice of Work as 
noted in the sample form in Appendix III. The District Inspector of Mines will contact the resource 
agencies noted above on behalf of the Chief Inspector, where the form is required. 

'General Exploration Reclamation Permits' can be issued, upon application by letter to the Chief Inspector 
of Mines, to those companies which maintain a number of projects in the Province of British Columbia. 
This permit is issued for a 3-year period and covers all of the company's projects, thereby greatly simplify
ing the bonding procedure. The company is still required to submit Form 10-11 for each exploration 
project. 
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FIGURE 1. FLOW CHART - MINERAL EXPLORATION APPROVAL 

Single Operation 
Annually Submitted 

General Reclamation Permit 
Every Three Years 

'Notice of Work' 

'Application for a Reclamation Permit' 

T 
Completed by Company and forwarded to District 

Inspector of Mines, who notifies other resource 

agencies, makes preliminary recommendations 

Senior Reclamation Inspector sets amount of 

bonding and special conditions with reference to 

other resource agencies. Sends to Company the 

following: 

'Receipt and Agreement forms for bonding' 

Unsigned copy of 'Surface Work Permit' 

Release of bonding for approved work 

Inspection 

A 

A 
'Notice of Work' (done) 

'Reclamation Report' 

Submitted to District Inspector 

A 
M I N E R A L E X P L O R A T I O N P R O G R A M C A R 

R IED O U T 

A 
'Surface Work Permit' 

Issued to Company by Chief Inspector 

Extension to 'Permit Authorizing Surface Work' 

requested in order to revise bonding and general 

conditions. Report made on reclamation progress, 

and future program 

Review by Ministry of Mines and Petroleum 

Resources 

Review by Advisory Committee on Reclamation 

for approvals 

Approval from Ministry of Mines and Petroleum 

Resources 

Company arranges for bonding at bank and notifies 

Senior Reclamation Inspector 



FIGURE 2. FLOW CHART - COAL EXPLORATION 

Annually Submitted 

'Notice of Work' 'Application for Reclamation Permit' 

One copy to Senior Reclamation Inspector Victoria S e v e n c o p i e s t G S e n i o r R e c , a m a t i o n 

Inspector 

Five copies to Region (See form for distribution) 

T 
Review by Ministry of Mines and Petroleum Resources 

Review by Advisory Committee on Reclamation for approvals 

T 
Approval from Minister of Mines and Petroleum Resources 

T 
C O A L E X P L O R A T I O N P R O G R A M C A R R I E D O U T 

Y 

'Notice of Work' done 

'Reclamation Report — Coal Exploration' 

Every Three Years 

Extension to 'Permit Authorizing Surface Work' requested in order to 
revise bonding and general conditions. Report made on reclamation 
progress, and future program 

T 
Review by Ministry of Mines and Petroleum Resources 

r 

Review by Advisory Committee on Reclamation for approvals 

T 
Approval from Minister of Mines and Petroleum Resources 

Two copies submitted to Senior Reclamation Inspector 



Permit procedure in coal exploration is similar to that for mineral exploration except that there is no 
specific provision in the legislation for the Chief Inspector to approve programs on behalf of the Minister. A 
'Notice of Work on a Coal Licence' must be submitted prior to the actual starting of field work and 
preferably at least one month in advance, in any calendar year, and again within one month of completion 
of work. As noted in section 8(2)(a), of the Act '...where the employment of mechanical equipment is 
likely to disturb the surface of the land in clearing, stripping, trenching...' a 'Programme for Protection and 
Reclamation'* must also be submitted. Distribution of these forms is noted thereon (see Appendix V). 

Companies which are engaged in either coal or mineral exploration submit a 'Reclamation Report' which 
describes reclamation work which has been completed for the calendar year. In the case of coal exploration 
this is submitted to the Senior Reclamation Inspector in Victoria, and in the case of mineral exploration it 
is submitted to the District Inspector of Mines. Sample 'Reclamation Report' forms are included in 
Appendix VI. 

A flow chart illustrating the approval process is included in Figures 1 and 2. 

With respect to performance bonding for reclamation work, securities are requested to be deposited with 
the Minister of Finance in an amount not exceeding $1,000.00 for each acre of land used, and these are 
returned upon satisfactory completion of the reclamation program. Three factors enter into consideration 
in determining the total size of the reclamation bond: the amount of land disturbed; ease of reclamation; 
and the companies past performance. The advantages to a company maintaining a progressive program are 
obvious. 

The bureaucratic procedure involved in the developer obtaining legal right for exploration which includes 
prospecting, staking of claim, registration of same with the District Mining Recorder, payment of the 
necessary fees initially and annually, and the undertaking of work each and every year on the claim(s) to 
maintain title in good standing, is not detailed in these guidelines. This has been omitted in order to 
concentrate the included work on the reclamation and environmental aspects. 
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SECTION III 
PRINCIPLES IN PLANNING PROTECTIVE MEASURES 

AND RECLAMATION 

It was no ted prev ious ly that the va r i ab i l i t y w h i c h is present in b o t h i nd i v i dua l e x p l o r a t i o n opera t ions , and 

land and water resources make i t imposs ib le t o wr i t e gu idel ines w h i c h can be f o l l o w e d un iver sa l l y . Th ree 

pr inc ip les , however , d o app l y in al l cases, and these are: that sensitive areas shou ld be i den t i f i ed and 

avo ided to the m a x i m u m ex ten t poss ib le; t h a t p ro tec t i ve measures mus t be eng ineered; and that surface 

w o r k shou ld be rec l a imed as rap id ly as possible. 

Pu t t i n g these p r i nc ip l e s i n to pract ice requires more t ime , larger budgets, and closer superv i s ion of 

c on s t r u c t i on e q u i p m e n t than w o u l d o therw i se be the case, and on larger projects the ex t ra w o r k load 

requires the services of an env i r onmenta l - r ec l amat i on manager. 

FIGURE 3 
Advance planning of exploration activities enables sensitive areas to be avoided and, where this is not 

possible, minimizes the disturbance which does occur. Cost effectiveness of reclamation work is 

improved and possibly also the cost effectiveness of exploration. On large projects retention of 

environmental and reclamation staff permanently or by contract is desirable, as is also an advance 

discussion with appropriate resource and environmental agencies. 
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A section of stream which is highly productive of fish and aquatic life. Those portions of permanent 

watercourses, which are of clear quality when not in freshet and which produce bars of pea to baseball 

size gravel, provide spawning habitat for trout and other fish. These areas are often unique, are 

generally about 1 per cent gradient, and may be used by fish which migrate from streams and lakes 

many miles distant. It is therefore important that access by fish to these sections not be limited by 

culverting, and that erosion from areas of disturbed earth be excluded from reaching watercourses. 

A southwest grassy slope which provides browse for sheep, elk, deer, and other wildlife. These slopes 

are free of snow early in the spring and constitute valuable wildlife habitat. Access to or through these 

areas should be minimized, as should earth disturbance. Their steep gradient and lack of tree cover 

make re-vegetation difficult and erosion can be generated which degrades downstream water quality. 

FIGURE 4 



AVOID SENSITIVE AREAS 

Sensitive areas to be avoided if at all possible include: southwest-facing grassy slopes which are utilized for 
winter range by goats, sheep, elk, and other ungulates; steep slopes on fine-grained soils particularly if these 
are saturated and overlie stream courses; and scenic slopes open to view for long distances (Figs. 3 and 4). 
As a general example the northern sides of mountains are less sensitive than are southern aspects, making 
them more attractive for access. They are more heavily treed than are the southern, making them generally 
less valuable to wildlife, and more capable of holding roadways without erosion. Timing of work is also 
important. Undertaking earth work prior to break-up, during winter, or in the rainy season magnifies 
sloughing of slopes, degradation of water quality, and coverage of wildlife browse. The use of helicopters 
and tracked vehicles can also be considered to reduce the total scope of disturbance. 

ENGINEERING PROTECTIVE MEASURES 

Engineering Control is essential to environmental protection. Once sensitivities have been identified through 
the use of common sense, discussion with the Ministry of Mines and Petroleum Resources and other 
agencies, staff or contract biologists, or a combination of all three, engineering will provide the means of 
minimizing and controlling disturbance. The use of aerial photographs for planning and plotting work 
cannot only achieve significant protection but can occasionally save money over a program in which layout 
is planned from the seat of the bulldozer while work is in progress. The Ministry of Environment provides 
comprehensive coverage of the province in its aerial photography series and these should be the first tools in 
geological exploration and mapping. Engineering control will assure that access roads and site work are 
properly located and of minimum extent. 

RECLAIM AS SOON AS POSSIBLE 

Advantages are obtained through rapid reclamation of earth work. Re-sloping (and seeding) of the summer's 
work prior to snowfall means that sidecast earth, shoulders, and spoil banks can be pulled back, and the soil 
which would otherwise slide downslope at spring break-up can be saved. The vegetative mat which is 
retained provides an ideal source for regeneration. This is illustrated on Figure 5. 

Soil conservation and non-interruption of natural drainage are major objectives in planning for 
environmental protection and reclamation. Retention of the silts and organics of the upper horizons not 
only ensures that the medium for growth of vegetation exists — which is basic to wildlife — but protects 
water quality and aquatic life downstream. Top soil has been defined as extending to the maximum extent 
of root penetration. 

In the planning of both the exploration project and attendant reclamation the District Inspector of Mines 
can provide valuable advice and serve as the first point of contact with agencies (Appendix VII). 
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SUMMER REGENERATION 
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This series of sketches shows an ideal work sequence. Reclamation is done at the end of the year in which work took place. Natural 
re-vegetation has been given a head start, and erosion has been considerably reduced. 



SECTION IV 
WORK GUIDELINES 

Of all industrial operations, poorly planned secondary roads are the major source of water turbidity. Even 
when no longer in use, such roads continue to be a source of stream sediments, unless measures are taken to 
re-establish drainage patterns and to stabilize bare-earth surfaces. On the other hand, a well-planned road 
may save considerable money in construction and maintenance; will have only minor adverse effects on 
water quality; and may be an asset to the area after exploration operations cease. An exception can, 
however, be the access of people and hunters to remote areas with resultant hazard to vulnerable wildlife. 

On large projects, companies which support an environmental-reclamation section have little difficulty in 
providing an acceptable standard of access. Some engineering firms specialize in this type of work, and can 
provide road layouts which avoid physical problem areas such as steep slopes, fine grained soils, poor 
foundation types, and saturated roadbeds. This layout can consider other sensitivities such as unique fish 
spawning areas, wildlife habitat, mineral licks and attractive scenery. Ordinary colour photographs taken 
from helicopter or light aircraft are of assistance on large or small projects, particularly if used in 
conjunction with topographic mapping. 

Construction of roads to acceptable standards requires the use of more versatile equipment than does the 
bulldozing of four-wheel access. A track-mounted front-end loader/backhoe and dump truck combination is 
useful for hauling rip-rap and culverts. The backhoe will minimize disturbance in trenching. They are also 
useful for the disposal of adit waste. 

The use of track-mounted vehicles in general for transport of drills and personnel will reduce the amount of 
access road required. 

GUIDELINES FOR ROAD LOCATION AND DESIGN 

(1) Use existing roads wherever possible. Build the narrowest road possible consistent with safety and 
traffic needs. Plan for minimum permanent road length through use of main access roads and 
secondary tote roads. These can be more successfully reclaimed. 

(2) When locating a road, utilize natural benches, ridge tops, and flatter slopes to enhance road stability 
and avoid heavy cuts and fills. Look for and avoid areas of seepage and natural erosion as they are 
often evidence of unstable soil types. In road location work use all existing topographic soil and 
surficial geology maps and the most recent aerial photographs available. Avoid areas of erodible soils. 
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A SIMPLE-STRONG BRIDGE DECK 

PLAN 

S IDE 

ADD A GUARD RAIL 
LOG IF DESIRED 

DO NOT CROWD STREAM 

wM ... 

Wr - 33 

FIGURE 6 
A simple temporary bridge cheaply made out of materials at hand. It will save a lot of dirt from going 

in the creek, and will not, like a culvert, plug up or obstruct fish. 



Th i s may requ i re short steep sect ions o f grade on r o c k y ter ra in , instead o f ma i n t a i n i n g a 

p r ede te rm ined m a x i m u m (see Tab l e I f o r gradients). 

TABLE I. SOME APPROXIMATIONS REGARDING 

SLOPE, STABILITY, AND EROSION 

REMARKS GRADIENT 
per cent degrees hor-.vert 

Maximum for main haulages 8 5 12:1 

Short pitchesat 10 6 10:1 

Approximate two-wheel drive maximum 15 9 7:1 

Maximum soil slope for revegatation 50 26 2:1 

Angle of repose earth fill 67 34 114:1 

Angle of repose loose angular rock 80 39 114:1 

Othe r fac to r s being equa l , roads on south and west aspects require more intensive measures f o r the 

prevent ion of e ro s ion than do roads on nor th and east aspects. D r ough t c o n d i t i o n s are more severe on 

the f o r m e r f a vou r i n g the occu r rence of grasslands. Grass lands have less capac i t y f o r absorb ing 

over- land sed iment f l o w than fo res ted or shrub-covered areas and lack the s tab i l i z i ng i n f l uence of the 

tree roo t systems. These open areas and the t reed edge are also most p roduc t i ve of w i l d l i f e range and 

shou ld be avo ided if poss ib le. 

Where ' s idecast ' e xcava t i on w o u l d reach stream edges, end-haul s hou l d be p lanned . R ip - rap or 

re ta in ing wal l s may be used in some instances t o e l im ina te ' s idecast. ' A v o i d also marshes, meadows, 

and ponds . Where cuts are necessary at the app roach to a st ream, cu t mater ia l s hou ld be end-hau led 

t o a safe bench l o ca t i on . 

FIGURE 7 

Road grade 'rolled' at a stream crossing. Ditch drainage is thereby prevented from entering the 

watercourse. 
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(5) Where streams must be traversed the number of crossings should be minimized. The approach should 
be at right angles unless this results in excessive bank excavation. An exception to the rule of 
minimizing the number of crossings is presented when a stream meanders completely across a flat 
valley floor. The use of bridging here may allow the road to be located on low gradient terrain and 
eliminate disturbing sidehill cuts. A design for a simple bridge structure is shown on Figure 6. When a 
tote road is to be used for one season only permission should be requested from either the Provincial 
or Federal fisheries agencies to use dry creek flood channels, if this is desired. It may be possible to 
obtain permission to ford equipment temporarily across a stream if this will result in less disturbance 
than construction of a crossing. In no circumstances should the crossing be bladed, or changes made 
to the channel below maximum flood level. Road grade should be 'rolled' at the approach to the 
stream, that is, a gentle dip on each side of the crossing (Fig. 7). Culverts and bridges should of course 
be large enough to accommodate peak stream flow for the life of the road. 

GUIDELINES FOR CONSTRUCTION AND MAINTENANCE 

(1) Construct culverts and ditches as part of the road building program, and complete them before the 
rainy season begins. Ditches should serve two purposes: the drainage of run-off from the road surface 
and the collection of seepage from terrain through which the road passes. Ditches should not re-route 
existing drainage courses, either temporary or permanent. Road surface run-off and seepage should be 
conducted away from the road as soon as possible. The former tends to run downhill in ruts, and in 
seldom used roads this can be prevented by bulldozing water bars or small dips at intervals. A table of 
water bar spacing for various gradients as recommended by the British Columbia Forest Service is 
given in Table II. In more heavily used roads open-topped culverts can be installed as water bars. 
Small diameter culverting can be used for cross drains to convey seepage water through the roadway 
and avoid the collection and concentration of drainage in the uphill ditch. Take advantage of low fill 
areas to release water from cross drains and water bars. 

TABLE II. INTERVAL FOR WATER BARS ON 

SELDOM USED OR UNUSED ROADS 

Slope Gradient Erodible Soils Normal Soils Rocky Soils 

(silts and clays) (loams) (sand and gravel) 

feet feet feet 

Under 5% 150 200 nil 

5 - 1 0 % 100 150 200 

Over 10% 50 100 150 

(2) Do not allow the low point of a road grade break to occur on deep fills or on unstable natural slopes. 
Conduct ditch run-off away from the fill area (see Fig 8). 

(3) Berms on road shoulders should be considered as a safety feature, not as a means of containing or 
diverting drainage, or constructed instead of ditches. Once constructed, road material should not be 
bladed over the berm as this de-stabilizes the downslope surface. 

(4) During road grading leave the toe of cut slopes intact. 
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(5) T h e Inspector of the M in i s t r y of Mines and Pe t r o l eum Resources and/or the D i s t r i c t Fores t Ranger 

may require t ha t r oadways on l icences be c leared p r i o r t o c o n s t r u c t i o n . S lash d isposal w i l l be in 

acco rdance w i t h Fores t Serv ice standards (see A p p e n d i x VI I I f o r Pr ince George Fo re s t D i s t r i c t 

P o l i c y ) . Unmerchan tab l e logs and coarser slash f r o m road r ight -of -way may be requ i red t o be bu rned , 

bu r i ed , or bucked depend ing on c i r cumstance . W i n r o w i n g at the toe of s lope retains f i l l , however is 

d i f f i c u l t to c o n t r o l in p ract i ce . 

(6) R o a d surfaces are best c h e c k e d after a heavy run-off t o de te rmine if drainage c o n t r o l is adequate. 

(7) T e m p o r a r y access roads shou ld be rec l a imed at the end of the w o r k season. Recove r i ng shoulders on 

these roads reduces loss of f i l l in the spr ing f reshet after the f i r s t w i n t e r (F ig . 9). Vege ta t i on w h i c h 

sl ides d o w n c u t faces at this t ime may also be le f t und i s t u rbed t o regenerate. 

(8) F i l l s hou l d no t be m i x e d w i t h s now as s tab i l i t y w i l l no t be ob ta i ned un t i l the onset of the summer 

season, f ru s t ra t ing the results of spr ing g r owth . R o a d w o r k shou ld no t c o m m e n c e un t i l b reakup is 

c omp l e t e . W in te r and spr ing w o r k s hou l d therefore be avo ided. 

FIGURE 9 

The shoulder of this unused exploration road has been pulled back with a Case 11 50 track-mounted 

bulldozer. The area has been seeded and fertilized using a mixture of grasses. Erosion of the disturbed 

earth on the downhill side and ravelling of the slope on the uphill side have thereby been reduced. 

Ground slope is approximately 25 degrees. Stability and re-vegetation will be achieved sooner than 

would have otherwise happened, and a scar which would otherwise be visible for miles will soon be 

healed. 
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GUIDELINES FOR CLEARING, STRIPPING, AND TRENCHING 

(1) Clearing, stripping, and trenching operations should be pre-planned to disturb the smallest possible 
surface area. A Licence to Cut is required from the Forest Service and for the timber to be used in 
mine development a Free Use Permit must be obtained. 

(2) Overburden material from stripping and test pits should be conserved for backfilling. Under no 
condition should it be shoved downhill. Excavated material should be segregated into two piles: 
topsoil, which extends to the limit of maximum rooting, and overburden. When backfilling, 
overburden should be replaced first (preceded by oxidized coal in coal exploration) then topsoil. 

(3) Stripping or trenching should not be done adjacent to a watercourse. 

(4) Trenches shall be backfilled when geological examination has been completed, prior to the onset of 
winter. 

(5) No trenching shall be done on slopes exceeding 26 degrees (2:1) without approval from the Ministry 
of Mines and Petroleum Resources. 

(6) Trenching should ideally be done by backhoe. Where this is not possible (or practicable as is often the 
case in mineral exploration) and a bulldozer is used, work should be carefully controlled. In coal 
exploration bulldozer trenching is not permitted, except with the specific permission of the Ministry 
of Mines and Petroleum Resources. To minimize disturbance trenching should be done only at right 
angles to the strike. 'Seam tracing' or the continuous or semi-continuous stripping of surface soils 
from an outcrop can also be damaging and is to be avoided. The proper location of access roads 
becomes impossible if seam tracing occurs and excess amounts of ore (or coal) are made available for 
erosion. 

GUIDELINES FOR DRILLSITES AND ADITS 

(1) When drilling close to a creek, river, or lake, a small sump or tank or settling area shall be used for 
containment of mud. Gas or oil shall be discharged into a waterless pit. 

(2) Every effort should be made to locate adjts and rock tunnels on slopes less than 26 degrees. Coal 
waste shall be conveyed to a slope of less than 26 degrees, dressed and covered to a depth of not less 
than 6 inches with topsoil, and revegetated. 

(3) Adit refuse shall not exceed a slope of 26 degrees and shall be revegetated at the cessation of 
tunnelling. The Ministry of Mines and Petroleum Resources may relax this requirement in exceptional 
cases. 

(4) Adit platforms on sidehills shall be insloped and provisions made to carry run-off waters past 
disturbed earth and onto stable areas adjacent to the adit. Particular care should be taken to prevent 
access road drainage from reaching adit waste. 

(5) Surface soils stripped from adit excavation shall be stockpiled, and subsequent to completion of adit 
work spread uniformly over spoil. 
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GUIDELINES ON THE CONDITION OF THE OPERATION 
AT THE END OF THE WORK SEASON 

(1) Campsites which are to be abandoned shall be completely dismantled at the end of operations and all 
refuse burned and buried. The site shall be ripped, if necessary, to break surface compaction and be 
revegetated as noted in the following section. 

(2) Some portions of the exploration road system may be required by the Forest Service for permanent 
fire access. It is in the operator's interest to contact the Forest Service in this regard. Such roads need 
not be reclaimed provided that permanent drainage has been established, and cut and fill slopes 
stabilized. 

(3) All unused roads should be ditched at their junction with permanent roads to prevent access. The 
road or trench surface and the cut and fill slopes should be revegetated (see revegetation sections). 

(4) Disturbed earth on drillsites, adit platforms, test pits, stripping, and trenches shall be contoured and 
revegetated {see following section). Overland drainage shall be conducted around or protected by 
rip-rapping or other non-erosive measures through areas of disturbed earth. 

(5) All water drainage structures shall be completed when exploration crews withdraw in the autumn. 

GUIDELINES FOR REVEGETATION 

(1) Topsoils shall be salvaged to the maximum depth of vegetative rooting, and disturbed areas shall be 
surface dressed with this soil, on completion of operations. 

(2) Revegetation shall be either seeding to appropriate mixtures of grass and legumes species or 
reforestation. Mines ecological personnel will advise as to the preferred method and will advise on the 
proper grass/legume seed mixtures. Seed and equipment should be on hand at the start of 
exploration. 

(3) Additional information on fertilizer requirements may be obtained by sending soil samples to the 
Ministry of Agriculture, Soils Testing Laboratory, Kelowna. Soil sampling instructions and sample 
containers are available from them on request. Cost of each sample tested is approximately $3.00 
(1976). 

(4) In the event that the operator is unable to obtain specific advice for his operating site, the following 
rough guide may be used: 

(a) Seeding shall be done at a rate of approximately 25 pounds per acre. This should be doubled 
for alpine areas. 

(b) All legumes should be double innoculated. 

(c) Rhizomatous or creeping varieties of alfalfa should be used in the Interior. 

(d) Birdsfoot Trefoil may be substituted for alfalfa in the wetter areas. 
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(e) Slow release type fertilizers should be applied at a rate of 200 pounds per acre. A 20-24-15 
fertilizer blend is recommended. 

(f) Seeding and fertilizing should be done as early as possible (before hard frosts) preferably early 
spring. This entails return to the site the following year for reclamation. Fall seeding may be 
approved in certain cases. Small or inaccessible sites are best seeded with hand-operated 
'Cyclone' seeders. Road systems may be treated with either hand seeders or power take-off 
'Cyclone' seeders mounted on a four-wheel-drive vehicle. 

(g) See Table III for seed mixture guides. Note: These guide mixtures are intended for use on adit, 
trench, and test pit waste materials where a surface dressing of salvaged topsoil exists. 

GUIDELINES FOR CULVERT INSTALLATION 

Culverts on streams often cause problems through blockage of fish runs, and these are not easily identified 
unless they are severe. Where culverting of permanent streams is proposed the Fisheries Service of Canada 
or the Provincial Fish and Wildlife Branch should be contacted well in advance of installation so that 
streams may be identified as supporting fish or not. Arrangements are presently being made with the 
Provincial agency to have proposed crossing sites identified as major, minor, or non-fish streams so that 
standard guidelines can be written to guarantee fish passage and erosion protection. Both the Federal and 
Provincial Fisheries Acts place the onus on the installer to provide suitable fish pass facilities. 

The basic cause of fish passage problems at culverts is the increase in water velocity which is created by the 
smooth walls and straight lineage. Fish, particularly small ones, cannot migrate upstream against high 
velocities unless there are resting pockets, and smooth-walled culverts eliminate these. Increased water 
velocities create a second problem — erosion of the stream bed downstream — which in turn creates a high 
velocity spillover. Culverts should therefore only be placed in fish streams where bridging is particularly 
expensive and difficult. They should be large enough and at a grade flat enough not to create problems of 
velocity. Present guidelines for culvert installations in fish streams are being re-written. When completed 
they will be made available as an addendum to these guidelines. In the meantime several simple rules may 
be observed which will avoid problems: 

(1) Contact the local Fish and Wildlife Branch office regarding the location of proposed 
crossings. 

(2) Install culverting at minimum gradient, preferably less than 1 per cent. 

(3) Rip-rap the stream bed downstream of culverting to prevent formation of a 'blow-hole' 
and scouring. 

MISCELLANEOUS GUIDELINES 

Garbage shall be disposed of in the following manner: food scraps and food containers shall be 
segregated and buried daily; non-food items, paper and wood, etc., shall be burned and/or buried. 
Where larger amounts of kitchen left-overs are involved, a slit trench can be made (preferably by 
backhoe), the garbage dumped in, and a 6-inch blanket of soil shovelled over daily. At completion of 
the season, 3 feet of soil shall be backfilled over the garbage trench. 
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T A B L E III. S U G G E S T E D S E E D M I X T U R E S F O R R E C L A M A T I O N O F E X P L O R A T I O N O P E R A T I O N S 

Area 

I. Coastal 

II. Southern Interior 

Altitude Rainfall 

(feet) (inches) 

0 -3 ,000 2 5 - 35 

35+ 

900-2 ,500 15 or less 

1,500-4,500 1 5 - 25 

1,200-5,000 2 5 - 35 

1,200-5,000 3 5 - 65 

Type 

Vegetation 

Douglas fir/shore 

pine/arbutus 

Hemlock/cedar 

Ponderosa pine/bunch-

grass/sagebrush 

Douglas f ir/pinegrass/ 

ponderosa pine 

Douglas fir/western 

larch, lodgepole pine/ 

cedar 

Hemlock/cedar/white 

pine/western larch 

Seed Mixture 

Canada bluegrass, 20%; creeping red fescue, 15%; orchardgrass, 15%; 

timothy, 15%; perennial ryegrass, 10%; redtop, 10%; alfalfa, 5%; 

white clover, 10% 

Reed canary grass, 20%; orchardgrass, 15%; creeping red fescue, 15%; 

timothy, 15%; redtop, 10%; Canada bluegrass, 15%; alsike, 5%; ladino 

clover, 5% 

Nordan crested wheatgrass, 30%; stream bank wheatgrass, 20%; pubescent 

wheatgrass, 20%; redtop, 10%; Canada bluegrass, 10%; alfalfa, 10% 

Intermediate wheatgrass, 25%; pubescent wheatgrass, 25%; smooth brome, 

20%; hard fescue, 10%; alfalfa, 15%; sweet clover, 5% 

Intermediate wheatgrass, 20%; smooth brome, 20%; Canada bluegrass, 

15%; creeping red fescue, 15%; climax timothy, 10%; alfalfa, 10% 

white dutch clover, 5%; sweet clover, 5% 

Intermediate wheatgrass, 20%; smooth brome, 15%; orchardgrass, 15%; 

timothy, 15%; creeping red fescue, 15%; redtop, 10%; alsike, 5%; 

alfalfa, 5% 

III. North-Central 1,700-3,000 2 0 - 50 Douglas fir and aspen 

parktands/white spruce/ 

black spruce/birch 

T imothy, 30%; smooth brome, 20%; boreal creeping red fescue, 20%; 

intermediate wheatgrass, 15%; alsike, 5%; alfalfa, 10% 

IV. Apl ine and sub-alpine 3,000-7,000 2 5 - 1 0 0 

areas province-wide; 

the Far North 

Engelmann spruce/sub- Pubescent wheatgrass, 20%; meadow foxtail, 20%; crested wheatgrass, 

alpine fir, alpine 15%; smooth brome, 15%; hard fescue, 10%; tall wheatgrass, 10%; 

meadows and tundra boreal creeping red fescue, 10% 



APPENDIX I 

SECTIONS 10 AND 11 

MINES REGULATION ACT 



1967 MINES REGULATION C H A P . 2 5 

Notice to 
Inspector on 
opening or 
closure of 

Approval of 
work system. 

10. (1) At least one week prior to the commencement of work on, 
in, or about a mine or at any time that a person is employed on, in, or 
about a mine either underground or on the surface, the owner, agent, or 
manager shall give notice thereof to the Inspector; and, when work 
ceases, the owner, agent, or manager shall at least one week prior to the 
cessation give notice thereof to the Inspector. 

(2) Before opening or beginning to open or develop a mine, the 
owner, agent, or manager shall file with the Chief Inspector a plan of the 
system under which it is proposed to work the mine, and no work other 
than surface exploratory work shall be commenced without the written 
approval of the Chief Inspector. 

(3) The requirement of filing a plan under subsection (2) is additional 
to the requirements for filing a plan under the Mineral Act and the Placer 
Mining Act. 

(4) The owner, agent, or manager shall carry out the plan of the 
system filed, and shall not depart from it in any substantial manner un
less he submits a new plan to, and receives the approval of, the Chief 
Inspector. 

(5) The plan of the system shall provide for the maximum possible 
recovery of the mineral resource in the location to be mined, having due 
regard for good engineering practice and the safety of the operation. 

(6) The Chief Inspector shall not approve of a plan of a system that 
does not comply with subsection (5). [R.S.B.C. 1960, c. 242, s. 10 
(am.)]; 1967, c. 25, s. 10; 1973 (2nd Sess.), c. 131, s. 12 (proc. eff. 
Jan. 1, 1974); 1975, c. 41, s. 2. 

Reclamation 
of surface. 11. (1) It is the duty of every owner, agent, or manager of a mine 

to institute and carry out a programme for the protection and reclamation 
of the surface of the land and watercourses affected thereby, and, on the 
discontinuance or abandonment of a mine, to undertake and complete 
the programme to leave the land and watercourses in a condition satis
factory to the Minister; and such a programme shall be submitted to 
and approved by the Minister as hereinafter provided. 

(2) Before commencing preparatory work for production from a 
mine, the owner, agent, or manager of the mine shall file with the Min
ister a report in such form and containing such information as the Min
ister may prescribe. 

(3) The report shall include the following:— 
(a) A map showing the location and extent of the mine, and the 

location of any lakes, streams, and inhabited places in the 
vicinity: 

(b) Particulars of the nature of the mine and the extent of the 
area to be occupied during the probable duration of the 
mining operation: 

(c) Particulars of the nature and present uses of the land to be 
used: 

(d) A programme for reclamation and conservation of the land 
during, and on the discontinuance or abandonment of, the 
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mining operation, with particular reference to 
(i) the location of the land; 
(ii) the effect of the programme on live stock or wildlife, 

watercourses, farms, inhabited places in the vicinity of the 
mine, and the appearance of the site of the mine; and 

(iii) the potential use of the land, having regard to its 
best and fullest use, and its importance for existing and future 
timber, grazing, water, recreation, wildlife, or mineral use. 

(4) Notice of the filing of the report with the Minister, in a form 
prescribed by him, shall be published in the Gazette and in such news
papers having local circulation as the Minister may prescribe. 

(5) After considering representations and advice from other depart
ments of the Government of the Province affected by or interested in the 
report and the programme for reclamation and conservation of the land, 
and after hearing representations within thirty days after the date of pub
lication of the notice required by subsection (4) from any other persons 
in any way affected by the report and the programme, and within sixty 
days of the filing of the report, the Minister may 

(a) approve the report; or 
(b) reject the report; or, 
(c) after revising or amending the programme set out therein, 

approve the report in its revised or amended form; 
and if he approves the report and the programme, he shall submit the 
report to the Lieutenant-Governor in Council for approval; and if he 
receives the approval of the Lieutenant-Governor in Council, he shall 
issue a permit authorizing the commencement or continuance of the 
work, subject to compliance with the approved programme and to such 
terms and conditions as he or the Lieutenant-Governor in Council may 
prescribe. 

(6) The Minister shall, before exercising the powers in this section, 
obtain approval of the programme for reclamation and conservation 
from the Minister of Lands, Forests, and Water Resources, the Minister 
of Recreation and Conservation, and the Minister of Agriculture in so 
far as the programme affects in any way the ministerial responsibilities 
of those Ministers. 

(7) The Minister shall require, and it shall be a condition of the issue 
of a permit under subsection (5), that the owner, agent, or manager of 
a mine deposit with the Minister of Finance and maintain in the same 
amount at all times security in such form and for such amount as the 
Lieutenant-Governor in Council may determine, having regard to the 
nature of the land involved, but not exceeding the sum of $1,000 for each 
acre of land used year to year or to be used for the mine and the waste 
disposal of the mine as set out in the approved programme. 

(8) The security so determined shall be held by the Minister of 
Finance as security for the proper performance by the owner, agent, or 
manager of the approved programme and all the terms and conditions 
of the permit in a manner satisfactory to the Minister of Mines and 
Petroleum Resources, or the security may be used, on requisition of the 
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Minister of Mines and Petroleum Resources, for the purposes of sub
section (12). 

(9) During the entire period of production from a mine, the owner, 
agent, or manager 

(a) shall continually and progressively reclaim the surface of the 
land affected by the mining operation; or 

(b) deposit as security in a manner satisfactory to the Minister, in 
each year, a sum of money that, together with the deposit 
made in compliance with subsection (7) and calculated over 
the estimated life of the mine, will provide the funds necessary 
to properly perform and carry out 

(i) all the requirements of the approved programme at 
the proper time; and 

(ii) all the orders and directions of the Chief Inspector 
or an Inspector respecting the execution of the approved 
programme. 

(10) When a dispute arises respecting any order or decision of the 
Chief Inspector or an Inspector under subsection (9) or (17), the owner, 
agent, or manager may appeal in writing to the Minister; and if the Min
ister is unable to reconcile the matter of dispute to the satisfaction of the 
contending parties, an appeal shall lie to the Lieutenant-Governor in 
Council, who may 

(a) hear the appeal; or 
(6) appoint a committee of Cabinet to hear the appeal; or 
(c) appoint a person or persons to hear the appeal, 

and the decision of that body shall be final and conclusive of the dispute. 
(11) The owner, agent, or manager or the Inspector may apply to 

the Minister at any time for revision of the terms and conditions of the 
permit issued under this section, and, subject to the approval of the 
Lieutenant-Governor in Council, the Minister may alter or amend such 
terms and conditions as he deems advisable. 

(12) Where the owner, agent, or manager of a mine fails to perform 
and complete the programme for reclamation and the terms and con
ditions of the permit in a manner satisfactory to the Minister, the Minister 
may apply all or any part of the security in and toward payment of the 
cost of the work required to be performed and completed. 

(13) Upon the completion, discontinuance, or abandonment of a min
ing operation, and upon the Minister being satisfied that the provisions of 
this section have been complied with, and that the programme for 
reclamation of the surface of the land has been properly completed, the 
person who deposited the security under subsection (7) is entitled to the 
return of his security, less any amount paid out under subsection (12). 

(14) A person who fails to comply with or contravenes the provisions 
of this section, or who carries on production from a mine or exploration, 
without holding a valid and subsisting permit under this section, or who 
fails to comply with or contravenes the terms and conditions of the 
permit, is guilty of an offence. 

(15) In addition to the penalties provided in this Act for an offence 
under subsection (14), 
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(a) where the failure to comply with, or a contravention of, this 
section, or of a term or condition of a permit, or an order or 
direction made by the Minister, continues or is repeated after 
notice from the Minister, the Minister may cancel a permit 
that has been issued under this section, and, whether or not he 
cancels the permit, he may order the owner, agent, or manager 
and all employees and other persons to cease and desist from 
carrying on the mining operation, and, on receipt of the order 
of the Minister, the owner, agent, or manager shall cease the 
mining operation and close down the mine, in accordance with 
the provisions of this Act and the orders of the Chief Inspector 
or an Inspector; and 

(b) where the failure to comply with, or a contravention of, this 
section, or of a term or condition of a permit issued under this 
section by the Chief Inspector, or an order or direction made 
by the Chief Inspector or an Inspector under this section, 
continues or is repeated after notice from the Chief Inspector, 
the Chief Inspector may cancel a permit that has been issued 
by him under this section, and, whether or not he cancels the 
permit, and whether or not he issued the permit, he may order 
the owner, agent, or manager and all employees and other 
persons to cease and desist from carrying on the mining opera
tion, and, on receipt of the order of the Chief Inspector, the 
owner, agent, or manager shall cease the mining operation and 
close down the mine, in accordance with the provisions of this 
Act and the orders of the Chief Inspector or an Inspector. 

(16) The Lieutenant-Governor in Council may, by Order, provide 
that the provisions of this section shall apply to any mining operation; 
but no Order shall be made under this subsection until the Minister has 
caused an investigation to be made by an officer of his department and, 
based on the investigation so made, has recommended to the Lieutenant-
Governor in Council that the Order be so made. 

(17) Notwithstanding the provisions of this section, where a sub
stance is not a mineral as defined in the Mineral Act, the Chief Inspector 
has and may exercise power and authority under this section, and may 

(a) approve programmes for reclamation and conservation of land 
comprising a mine and issue permits required under this sec
tion, subject to such terms and conditions as he may prescribe; 
or 

(b) if he is satisfied that the protection and reclamation of the land 
is adequately secured and controlled under any Act, regulation, 
or municipal by-law, by order, exempt that mine from the pro
visions of this section. 

(18) Notwithstanding the provisions of this section in respect of all 
placer mining operations other than hydraulic monitoring, and in respect 
of all mines in the exploration stage, the Chief Inspector has the same 
power and authority that is granted to any person, except the Lieutenant-
Governor in Council, under this section, where the employment of me
chanical equipment is likely to disturb the surface of the land in clearing, 
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stripping, trenching, or such other operations as the Chief Inspector may 
consider likely to cause significant disturbance of the surface of the land, 
and he may approve programmes for reclamation and conservation of 
the land surface and issue permits required under this section, subject to 
such terms and conditions as he may prescribe. [R.S.B.C. 1960, c. 242, 
s. 11 (part)]; 1967, c. 25, s. 11; 1969, c. 18, s. 2; 1971, c. 34, s. 2; 
1973 (2nd Sess.), c. 131, s. 13 (proc. eff. Jan. 1, 1974); 1975, c. 41, 
s. 3. 
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CHAP. 3 COAL MINES REGULATION 17-18 ELIZ. 2 
(Replacing chapter 61, R.S.B.C. 1960.) 

Approval of 
work system. 7. (1) Before opening or beginning to develop a mine, the owner, 

agent, or manager shall file with the chief inspector a plan of the system 
under which it is proposed to work the mine, and no work shall be 
commenced without the written approval of the chief inspector. 

(2) The requirement of filing a plan under subsection (1) is addi
tional to the requirements for filing a plan under the Coal Act. 

(3) The owner, agent, or manager shall carry out the plan of the 
system filed, and shall not depart from it in any substantial manner unless 
he submits a new plan to, and receives the approval of, the chief inspector. 

(4) The plan of the system shall provide for the maximum possible 
recovery of the coal resource in the location to be mined, having due 
regard for good engineering practice and the safety of the operation. 

(5) The chief inspector shall not approve of a plan of a system that 
does not comply with subsection (4). 1975, c. 10, s. 3. 

Notice where 
new work. 

Approval of 
support 
system. 

7A. The owner, agent, or manager shall give written notice to the 
inspector before beginning to drive a new shaft, raise, slope, or adit in a 
mine, or before abandoning a shaft, raise, slope, or adit in a mine. 1975, 
c. 10, s. 3. 

7b . (1) The owner, agent, or manager shall, within 6 weeks after 
commencing the development of a new underground mine or a new 
section of an underground mine, file with the inspector a plan for the 
systematic support of the roof and, where necessary, the sides of the 
workings. 

(2) On receipt of the written approval of the inspector, the owner, 
agent, or manager shall cause the method and system of support specified 
in the support plan to be adopted and carried out, and shall not depart 
from it in any substantial manner without the approval of the inspector. 

(3) The owner, agent, or manager shall 
(a) file a copy of the support plan, as approved by the inspector, 

with the local union or safety committee; and 
(b) cause the employees concerned to be instructed in the execu

tion of the support plan. 1975, c. 10, s. 3. 

Reclamation 
of surface. 8. (1) It is the duty of every owner, agent, or manager of a mine to 

institute and carry out a programme for the protection and reclamation 
of the surface of the land and watercourses affected thereby, and, on the 
discontinuance or abandonment of a mine, to undertake and complete the 
programme to leave the land and watercourses in a condition satisfactory 
to the minister; and such a programme shall be submitted to and ap
proved by the minister as hereinafter provided. 

(2) The owner, agent, or manager shall file with the minister a report 
in such form and containing such information as the minister may pre
scribe before commencing 

(a) exploratory work at a mine where the employment of mechani
cal equipment is likely to disturb the surface of the land in 
clearing, stripping, trenching, and such other operations as the 
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minister may consider likely to cause significant disturbance of 
the surface of the land; or 

(b) preparatory work for production from a mine. 
(3) The report shall include the following:— 

(a) A map showing the location and extent of the mine, and the 
location of any lakes, streams, and inhabited places in the 
vicinity: 

(6) Particulars of the nature of the mine and the extent of the 
area to be occupied during the probable duration of the 
mining operation: 

(c) Particulars of the nature and present uses of the land to be 
used: 

(d) A programme for reclamation and conservation of the land 
during, and on the discontinuance or abandonment of, the 
mining operation, with particular reference to 

(i) the location of the land; 
(ii) the effect of the programme on live stock or wildlife, 

watercourses, farms, inhabited places in the vicinity of the 
mine, and the appearance of the site of the mine; and 

(iii) the potential use of the land, having regard to its 
best and fullest use, and its importance for existing and future 
timber, grazing, water, recreation, wildlife, or mineral use. 

(4) Notice of the filing of the report with the minister, in a form 
prescribed by him, shall be published in the Gazette and in such news
papers having local circulation as the minister may prescribe. 

(5) After considering representations and advice from other depart
ments of the Government of the Province affected by or interested in 
the report and the programme for reclamation and conservation of the 
land, and after hearing representations within thirty days after the day of 
publication of the notice required by subsection (4) from any other 
persons in any way affected by the report and the programme, and within 
sixty days of the filing of the report, the minister may 

(a) approve the report; or 
(b) reject the report; or, 
(c) after revising or amending the programme set out therein, 

approve the report in its revised or amended form; 
and if he approves the report and the programme, he shall submit the 
report to the Lieutenant-Governor in Council for approval; and if he 
receives the approval of the Lieutenant-Governor in Council, he shall 
issue a permit authorizing the commencement or continuance of the 
work, subject to compliance with the approved programme and to such 
terms and conditions as he or the Lieutenant-Governor in Council may 
prescribe. 

(6) The minister shall, before exercising the powers in this section, 
obtain approval of the programme for reclamation and conservation 
from the Minister of Lands, Forests, and Water Resources, the Minister 
of Recreation and Conservation, and the Minister of Agriculture in so 
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far as the programme affects in any way the ministerial responsibilities 
of those ministers. 

(7) The minister shall require, and it shall be a condition of the issue 
of a permit under subsection (5), that the owner, agent, or manager 
of a mine deposit with the Minister of Finance and maintain in the same 
amount at all times security in such form and for such amount as the 

* Lieutenant-Governor in Council may determine, having regard to the 
nature of the land involved, but not exceeding the sum of $1,000 for 
each acre of land used year to year or to be used for the mine and the 
waste disposal of the mine as set out in the approved programme. 

(8) The security so determined shall be held by the Minister of 
Finance as security for the proper performance by the owner, agent, or 
manager of the approved programme and all the terms and conditions 
of the permit in a manner satisfactory to the Minister of Mines and 
Petroleum Resources, or the security may be used, on requisition of the 
Minister of Mines and Petroleum Resources, for the purposes of sub
section (12). 

(9) During the entire period of production from a mine, the owner, 
agent, or manager 

(a) shall continually and progressively reclaim the surface of the 
land affected by the mining operation; or 

(fe) deposit as security in a manner satisfactory to the minister, in 
each year, a sum of money that, together with the deposit 
made in compliance with subsection (7) and calculated over 
the estimated life of the mine, will provide the funds necessary 
to properly perform and carry out 

(i) all the requirements of the approved programme at 
the proper time; and 

(ii) all the orders and directions of the chief inspector 
or an inspector respecting the execution of the approved 
programme. 

(10) When a dispute arises respecting any order or decision of the 
chief inspector or an inspector under subsection (9), the owner, agent, 
or manager may appeal in writing to the minister; and if the minister is 
unable to reconcile the matter of dispute to the satisfaction of the con
tending parties, an appeal shall lie to the Lieutenant-Governor in Council, 
who may 

(a) hear the appeal; or 
(t) appoint a committee of Cabinet to hear the appeal; or 
(c) appoint a person or persons to hear the appeal, 

and the decision of that body shall be final and conclusive of the dispute. 
(11) The owner, agent, or manager or the inspector may apply to 

the minister at any time for revision of the terms and conditions of the 
permit issued under this section, and, subject to the approval of the 
Lieutenant-Governor in Council, the minister may alter or amend such 
terms and conditions as he deems advisable. 

(12) Where the owner, agent, or manager of a mine fails to perform 
and complete the programme for reclamation and the terms and con-
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ditions of the permit in a manner satisfactory to the minister, the minister 
may apply all or any part of the security in and toward payment of the 
cost of the work required to be performed and completed. 

(13) Upon the completion, discontinuance, or abandonment of a 
mining operation, and upon the minister being satisfied that the pro
visions of this section have been complied with, and that the programme 
for reclamation of the surface of the land has been properly completed, 
the person who deposited the security under subsection (7) is entitled 
to the return of his security, less any amount paid out under subsection 
(12). 

(14) A person who fails to comply with or contravenes the provisions 
of this section, or who carries on production from a mine, without holding 
a valid and subsisting permit under this section, or who fails to comply 
with or contravenes the terms and conditions of the permit, is guilty of 
an offence. 

(15) In addition to the penalties provided in this Act for an offence 
under subsection (14), if the failure to comply with, or a contravention 
of, this section continues or is repeated after notice from the minister, 
the minister may cancel the permit, and may order the owner, agent, 
or manager and all employees and other persons to cease and desist 
from carrying on the mining operation, and, upon receipt of the order 
of the minister, the owner, agent, or manager shall cease the mining 
operations and close down the mine, in accordance with the provisions 
of this Act and the orders of the chief inspector or an inspector. 

(16) The Lieutenant-Governor in Council may, by Order, provide 
that the provisions of this section shall apply to any mining operation; 
but no Order shall be made under this subsection until the minister has 
caused an investigation to be made by an officer of his department and, 
based on the investigation so made, has recommended to the Lieutenant-
Governor in Council that the Order be so made. 1969, c. 3, s. 8; 1973 
(2nd Sess.), c. 100, s. 7; 1975, c. 10, s. 4. 
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APPENDIX III 

NOTICE OF WORK ON A MINERAL PROPERTY 

APPLICATION FOR A RECLAMATION PERMIT 

(To be replaced in 1978 by 
'Programme for Protection and Reclamation') 



1 
MINERAL EXPLORATION FORM 10-11 

THE GCyCRNMtNl Of 
THE PROVINCE Of BRITISH CCHUMBU 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 
MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

NOTICE OF WORK ON A MINERAL PROPERTY 
(Pursuant to section 10, Mines Regulation Act) 

This form is to be completed by all companies or individuals carrying out exploration work one 

month prior to commencement of work and one week prior to cessation of work. Keep one copy and 

forward one copy to the District Inspector of Mines. 

NAME OF PROPERTY: . 

Number of claim* Principal Claim Group . 

LOCATION: Mining Division NTS Map Sheet (e.g., 82E/9E) _ 

Lat. ° ' Long. ° ' Locality and Access 

OWNER: Name Free Miner's Cert. No. _ 

Address City 

OPERATOR: Name Free Miner's Cert. No. . 

Address City 

_ Telephone No. 

5. DURATION OF EXPLORATION WORK: From_ 

6. DATE WORK COMPLETED (report of closing only): 

7. APPROXIMATE NUMBER OF MEN EMPLOYED: 

8. EXPLORATION WORK: Indicate PROPOSED or COMPLETED - use metric measure (1 metre - 3.3 feet) 

Geophysical Geochemical 

Linecutting (distance, width, method) _ 

Drilling - No. of Sites Total area metres 

Road Construction — Length metres Width metres 

Underground Exploration .—.—__ (type) 

Total Area: 

Trenching, square metres Stripping square metres 

Test Pitting square metres Other square metres 

Work by self or contractor (Name) _ _ _ 

NOTE: Owner is responsible for ensuring the Contractor complies with pertinent regulations {see section 11, Mines Regulation Act). 

DATE FOREST SERVICE ADVISED BY OPERATOR: 

Name and Title of Forest Official 

Address — 
NOTICE % 

A. Pursuant to section 11. sub-section (18) of the Mines Regulation Act - Where mechanical equipment is likely to disturb the surface of 
the land in clearing, stripping, trenching or such other operations as the Chief Inspector may consider likely to cause significant 
disturbance of the surface of the land, the Chief inspector may require a Reclamation Permit' If there is a surface disturbance, complete 
back of this form, 'Application for Reclamation Permit.' 

B. Where timber is to be cut, a 'Free Use Permit' or 'Licence to Cut' is required from the Forest Service. 

SIGNATURE OF APPLICANT TITLE 

Print Name DATE 
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THE GOVERNMENT Of 
THE PROVINCE Of BRITISH COLUMBIA 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 
MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

APPLICATION FOR A RECLAMATION PERMIT 
(Pursuant to section 11, Mines Regulation Act) 

The following is to be completed when applying for a Reclamation Permit or when reporting work to be 
done under General Reclamation Permits. When reporting on work done, see instructions at bottom of 
page. For recommendations on reclamation and environmental control procedures see booklet entitled 
Guidelines for Coal and Mineral Exploration, available at the office of the District Mining Inspector. 

PERMIT NO. MX 

1. INDICATE APPROPRIATE.DESIGNATION 

Application for Reclamation Permit D Work to be done under General Reclamation Permit D 

2. PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE DONE (Note on 1:50,000 map.) 

Present land use (ranching, timber, etc.)_—_____ — 

Type of vegetation —— 

Access roads (present use and condition) . — — — 

Campsites, old workings (location, condition) — — 

DETAILS OF PROPOSED SURFACE WORK (Note on attached sketch plan with boundaries of claim.) 

Roads: Total length metres Total disturbed area 

Test Pits: Total No. - Total disturbed area 

Tranches: Total No Total disturbed area 

Drill Sites: Total No Total disturbed area 

Camp Sites:Total No Total disturbed area 

Other Disturbed Areas: — — 

Total Disturbed Areas: 

(1 metre * 3.3 feet 1 hectare - 10 000 square metres) 

EQUIPMENT TO BE USED (List size, capacity, number.) 

(a) - (d)_ 

(b) (e) _ 

(c) . (f) -

SIGNATURE OF APPLICANT 

. square metres 

. square metres 

. square metres 

. square metres 

. square metres 

_ square metres 

. square metres 

hectares 

FOR DISTRICT OFFICE USE ONLY 

Date of Notification of Government Agencies: 

Forestry N.A.D Fish and Wildlife N.A.D 

Water Resources N.A. • Lands N.A. • 

COMMENTS: 

RECLAMATION PERMIT: Required • Not Required • 

Bonding Recommended, Terms and Conditions: . 

FOR VICTORIA RECLAMATION OFFICE (Copy to District) 

Bonding required: 

Bonding received: — — 

Date approved: Date permit issued: 

NOTE: At year-end all surface and reclamation work which has been done should be reported to the District Inspector. Submit a one-page 
report which describes field work in detail under the following headings: roads, tranches, drill sites, camp sites, seeds and fertilizers 
used, slash abatement, other. Note on a copy of the 1:50,000 NTS map and on a copy of the Site Plan where work done has varied 
from that which was proposed in the 'Notice of Work' or on this 'Application.' See the 1976 Reclamation Guidelines for a sample of a 
one-page work report. 



THE PROVINCE Of BRITISH COLUMBIA 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

SITE PLAN 

N 

I 

INDICATE: 

Claim boundaries, permanent watercourses, access road and 
distance to nearest town, proposed roads, test pits, trenches, 
ground slope at trenches, drill sites, and camp sites. 

LOCATION MAP 
Show nearest town and access road. Name of property_ 

Claim No 

Owner 

Date 

File No. 
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APPENDIX IV 

GENERAL EXPLORATION RECLAMATION PERMITS 

MINERAL EXPLORATION 

COAL EXPLORATION 



THE GOVERNMENT Of 
THE nWVWCC OF BRITISH COLUMBIA 

DEPARTMENT OF MINES AND P E T R O L E U M RESOURCES 

MINES REGULATION ACT 

P E R M I T 
AUTHORIZING SURFACE WORK 

(Issued pursuant to section 11 of the Mines Regulation Act.) 

Permit No 

Issued to 

for surface work at the. 

mine(s). 

Located at 

and subject to the appended terms and conditions, all of which are applicable to this permit. 

Issued at Victoria, British Columbia, this day of - - ....„ in the year 

Minister of Mines and Petroleum Resources. 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 11 of the Mines Regulation Act. 

2. The permit is for a period of years. It is renewable on application, and upon evidence 

of satisfactory performance. 

3. Pursuant to subsections (6) and (7) of section 11 of the Act, security as specified by Order in Council 

No , approved on the day of , 19 , has been deposited 

with the Minister of Finance in the amount of 

dollars ($ ). 
4. The report, dated , as filed with the Minister pursuant to 

subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments thereto, 
and as approved by the Minister, is an integral part of this permit. 

O T H E R 

N O T E . —This permit applies only to the requirements under section 11 of the Mines Regulation Act. Other 
legislation may be applicable to the mining operations, and this permit in no way abrogates the responsibility 
and obligation of the permittee under such other legislation. 45 
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THE GOVERNMENT OF 
THE PROVMCE OF BRITISH COLUMBIA 

D E P A R T M E N T OF MINES AND P E T R O L E U M RESOURCES 

COAL MINES REGULATION ACT 

P E R M I T 
AUTHORIZING SURFACE WORK 

(Issued pursuant to section 8 of the Coal Mines Regulation Act) 

Permit No 

Issued to 

for surface work at the. 

mine(s). 

Located at 

and subject to the appended terms and conditions, all of which are applicable to this permit. 

Issued at Victoria, British Columbia, this day of in the year. 

Minister of Mines and Petroleum Resources 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 8 of the Coal Mines Regulation Act. 

2. The permit is for a period of years. It is renewable on application, and upon evidence 

of satisfactory performance. 

3. Pursuant to subsections (6) and (7) of section 8 of the Act, security as specified by Order in Council 

No , approved on the day of , 19 , has been deposited 

with the Minister of Finance in the amount of 

dollars ($ ). 
4. The report, dated , as filed with the Minister pursuant to 

subsection (2) of section 8 of the Coal Mines Regulation Act, together with all revisions and amendments thereto, 
and as approved by the Minister, is an integral part of this permit. 

O T H E R 

N O T E —This permit applies only to the requirements under section 8 of the Coal Mines Regulation Act. 
Other legislation may be applicable to the mining operations, and this permit in no way abrogates the responsi
bility and obligation of the permittee under such other legislation. 47 
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APPENDIX V 

NOTICE OF WORK ON A COAL LICENCE 

APPLICATION FOR A RECLAMATION PERMIT 

(To be replaced in 1978 by 
'Programme for Protection and Reclamation') 



COAL EXPLORATION FORM 7-8 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

NOTICE OF WORK ON A COAL LICENCE 

Pursuant to section 7 of the Coal Mines Regulation Act this notice is to be completed by ail companies or 

individuals carrying out exploration work prior to commencement of work, and within one month of cessation of 
work and one copy is to be sent to each of the following: 

Senior Reclamation Inspector, Victoria District Forester or Forest Ranger 
District Inspector of Mines Regional Fish and Wildlife Office 
Regional Water Rights Engineer 

THE GOVERNMENT Of 
THE PROVINCE Of BRITISH COLUMBIA 

N A M E OF P R O P E R T Y : . 

Coal Licence Numbers: 

L O C A T I O N : Mining Division NTS Map Sheet (e.g., 82E/9E) . 

o o 
Lat. Long. Locality and Access 

Free Miner's Cert. No. . 

Address City _ 

O P E R A T O R : Name Free Miner's Cert. No. _ 

Telephone No. . 

E S T I M A T E D D U R A T I O N O F WORK: From _ 

A C T U A L D A T E W O R K C O M P L E T E D : Day _ 

A P P R O X I M A T E N U M B E R OF M E N E M P L O Y E D : 

E X P L O R A T I O N WORK: Proposed D Completed Q (Use metric meesure - 1 metre - 3.3 feet.) 

Linecutting (distance, width, method) — . — 

(Requires approval of Forest Service. 'Licence to Cut' or 'Free Use Permit' mey be withheld until Reclamation Permit approval.) 

Drilling - No. of Sites Total Aree _ square metres 

Road Construction - Total Length metres Approximate Width — metres 

Underground Exploration — — (type) 

Trenching — Number Total Length metres Width — metres 

Test Pitting - Number Total Disturbed Area square metres 

Work by Self D OR Name of Contractor . 

(Owner is responsible for ensuring the Contractor complies with pertinent regulations, tee section 8, Coal Mines Regulation Act.) 

D A T E F O R E S T S E R V I C E A D V I S E D BY O P E R A T O R : 

Name and Title of Forest Official . 

Address — — — 

NOTE: Pursuant to section 8, subsection 2(a) of the Coal Mines Regulation Act, '...where the employment of mechanical equipment is likely 
to disturb the surface of the land in clearing, stripping, trenching...' the Application for a Reclamation Permit on the reverse side is 
also to be submitted. 

SIGNATURE OF APPLICANT TITLE . 

PRINT NAME DATE _ 
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COAL EXPLORATION FORM 7-8 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

APPLICATION FOR A RECLAMATION PERMIT ON A COAL LICENCE 
Pursuant to section 8 of the Coal Mines Regulation Act, this form is to be completed when applying for a 
Reclamation Permit, when renewing same, or when reporting exploration work to be done. When reporting on work 
which has been done, see instructions at the bottom of the page. For recommended methods of reclamation and 
environmental control, see booklet entitled. Guidelines for Coal and Mineral Exploration, which is available at the 
office of the District Inspector of Mines. 

PERMIT NO. 

THIS IS: An Initial Application l_l Renewal LJ Report of Proposed Exploration Work 

P R E S E N T S T A T E OF L A N D ON WHICH E X P L O R A T I O N WILL BE DONE IS: 

Canada Land Inventory (where possible) 

Present Land Use (ranching, timber, etc.) 

Type of Vegetation 

Access Roads (present use, condition)_ 

Campsites, Old Workings (location, condition) _ 

NOTE: Items shown above should be indicated on the NTS maps which are required for the following section. 

PROPOSED S U R F A C E WORK: (Attach 7 copies of 1:50,000 NTS map with full extent of exploration work noted — Coal Titles 
Reference Maps.) (Use metric measure — 1 metre - 3.3 feet.) 

Roads: Total length metres 

Test Pits: Total No . 

Trenches: Total No. 

(include ground slope at trench on NTS map) 

Adits: Total No 

Drill Sites: Total No 

Other: 

Total Disturbed Area (square metres): 

Total Disturbed Area (hectares): 
(1 hectare - 10 000 square metres) 

EQU IPMENT T O BE USED (list size, capacity, and number): 

(a) 

Total disturbed area 

Total disturbed area 

Total disturbed area 

Total disturbed area 

Total disturbed area 

Total disturbed area 

. square metres 

. square metres 

. square metres 

. square metres 

. square metres 

. square metres 

. square metres 

hectares 

(d) _ 

(e) _ 

(f) -

G O V E R N M E N T C L E A R A N C E S INITIATED A T REG IONAL/D I STR ICT L E V E L : 

Forestry Fish and Wildlife Water Rights 

Name of Official _ 

Title 

Date Notified _ 

S I G N A T U R E OF A P P L I C A N T . 

Title 

FOR DEPARTMENT OF MINES USE ONLY 

Terms and Conditions other than Guidelines . 

Bonding Required (Permit is issued on receipt of bonding.) _ 

Approved by Advisory Committee _ 

Approved by Sr. Reclamation Inspector. 

Date of Minister's Approval 

Date Permit Issued 

. Order-in-Council . 

NOTE: When geotechnical and reclamation work have been completed for the calendar yeer, a Reclamation Report should be submitted to 
the Senior Reclamation Inspector in Victoria. For a sample of the format to be used see the Appendix of the booklet entitled, 
Guidelines for Coal and Mineral Exploration. The Reclamation Report will describe all work done and the details of the reclamation 
which was achieved. Two 1:50,000 NTS maps are required for the Report. 





APPENDIX VI 

RECLAMATION REPORT - MINERAL EXPLORATION 

RECLAMATION REPORT - COAL EXPLORATION 



DEPARTMENT OF MINES AND PETROLEUM RESOURCES 
MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

RECLAMATION REPORT - MINERAL EXPLORATION 

To be submitted in duplicate to District Inspector of Mines. See note at bottom of page. 

1. FOR CALENDAR YEAR 19 PERMIT NO. MX 

2. COMPANY NAME OF OFFICIAI 

ADDRESS SIGNATURE 

DATE SUBMITTED _ 

DETAILS OF WORK DONE AND DESCRIPTION OF RECLAMATION 
Use metric measure (1 metre = 3.3 feet). Show method of reclamation, for example, backfill of excavated earth and replacement of 
topsoil, seed type, fertilizer used and application, etc. Use back of sheet if required. Reference work on map and site plan. 

Area Area 
Disturbed Reclaimed 

ROADS: Indicate lengths of individual roadways built and approximate width both cut 
and fill. 

TRENCHES: Indicate lengths, widths, and ground slope. 

DRILL SITES: 

Total No. 

Total Disturbed and Reclaimed Area (square metres) 

Total Disturbed and Reclaimed Area (hectares) 
(1 hectare = 10 000 square metres) 

GENERAL COMMENTS: 

NOTE: Refer to original 'Application Permit' and note work done on two copies of the 1:50,000 NTS map. Specify where work done has 
varied from that which was proposed. Attach to this report. Refer to booklet entitled. Guidelines for Coal and Mineral Exploration, 
available at the office of the District Inspector of Mines, for reclamation advice. Attach photographs or other support data to 
supplement this format. 



DEPARTMENT OF MINES AND PETROLEUM RESOURCES 
MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 
THE PROVINCE Of BRITISH COLUMBIA 

RECLAMATION REPORT-COAL EXPLORATION 

To be submitted in duplicate to Senior Reclamation Inspector, Victoria. See note at bottom of page. 

1. FOR CALENDAR YEAR 19 PERMIT NO 

2. COMPANY NAME OF OFFICIAI 

ADDRESS SIGNATURE 

DATE SUBMITTED . 

DETAILS OF WORK DONE AND DESCRIPTION OF RECLAMATION 
Use metric measure (1 metre = 3.3 feet). Show method of reclamation, for example, backfill of excavated earth and replacement of 
topsoil, seed type, fertilizer used and application, etc. Use back of sheet if required. Reference locations on 1:50,000 map (Coal Titles 
Reference Maps). 

Area Area 
Disturbed Reclaimed 

ROADS: Indicate lengths of individual roadways built and approximate width both cut 
and fill. 

TRENCHES: I ndicate lengths, widths, and ground slope. 

ADITS: 

Total No.. 

DRILL SITES: 

Total No. 

OTHER: 

Total Disturbed and Reclaimed Area (square metres) 

Total Disturbed and Reclaimed Area (hectares) 
(1 hectare - 10 000 square metres) 

GENERAL COMMENTS: 

NOTE: Refer to original 'Application for a Reclamation Permit' and note work done on two copies of the 1:50,000 map. Specify where work 
done has varied from that which was proposed. Attach to this report. Refer to booklet entitled. Guidelines for Coal and Mineral 
Exploration, available at the office of the District Inspector of Mines, for reclamation advice. Attach photographs or other support 
data if desired to supplement this format. 
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APPENDIX VII 

ADDRESSES OF DISTRICT OFFICES 

OF RESOURCE MANAGEMENT AGENCIES 



ADDRESSES OF DISTRICT OFFICES OF RESOURCE MANAGEMENT AGENCIES 

D E P A R T M E N T O F M INES A N D P E T R O L E U M R E S O U R C E S 

Chief Inspector of Mines 

Senior Reclamation Inspector 

Chief Go ld Commissioner 

D I S T R I C T M INE I N S P E C T O R S 

Prince George 

Kamloops 

Prince Rupert 

Nanaimo 

Vancouver 

Smithers 

Nelson 

Fernie 

1837 For t Street, Victoria 

1835 Fort S treet Victoria 

Parliament Buildings, Victoria 

1652 Quinn Street 

101, 2985 Airport Drive 

Court House, Box 758 

2226 Brotherstone Road 

2747 East Hastings Street 

Box 877 

310 Ward Street 

Box 1290 

3 8 7 - 3 7 8 1 , 2 

3 8 7 - 3 6 3 0 

3 8 7 - 6 2 4 5 

562 -8131 (322, 323) 

376 -7201 

6 2 4 - 3 2 4 5 

7 5 8 - 2 3 4 2 

254 -7171 

847 -4411 (237) 

352 -2211 (213) 

4 2 3 - 6 2 2 2 

W A T E R R E S O U R C E S S E R V I C E - R E G I O N A L O F F I C E S 

Prince George 606, 1488 Fourth Avenue 

Kamloops 523 Columbia Street 

Kelowna Court House 

Nelson 310 Ward Street 

Victoria Parliament Buildings 

New Westminster 303 Sixth Street 

562 -8131 (236) 

3 7 4 - 4 1 1 2 ( 1 9 1 , 2 , 3) 

7 6 2 - 2 4 0 4 

352 -2211 (275) 

3 8 7 - 3 4 1 6 

521 -9641 (281) 

P O L L U T I O N C O N T R O L B R A N C H - D I S T R I C T O F F I C E S 

Williams Lake 235 Oliver Street 

Kamloops 106, 1050 West Columbia Street 

Prince George 3691 — 15th Avenue 

Victoria 1088 Fort Street 

Cranbrook 1617 Baker Street 

Vernon Court House 

New Westminster 313 Sixth Street 

3 9 2 - 6 2 6 1 (312) 

3 7 4 - 4 1 1 2 ( 2 1 9 ) 

562 -8131 (238, 9) 

387 -5321 

4 2 6 - 7 2 0 3 

542 -2351 

521 -9641 (279) 

F ISH A N D W I L D L I F E B R A N C H - R E G I O N A L D I R E C T O R S 

Prince George 1777 Th i rd Avenue 

Kamloops 523 Columbia Street 

Nanaimo Court House 

Burnaby 4529 Canada Way 

Nelson 310 Ward Street 

Smithers Court House 

Penticton 152 Main Street 

Williams Lake Government Buildings 

F O R E S T R Y D I STR ICTS 

Prince George 562—8131 

Kamloops 3 7 4 - 4 1 1 2 

Prince Rupert 624 -2121 

562 -8131 (231) 

3 7 4 - 5 1 0 2 , 7 

754 -2111 (234) 

4 3 5 - 4 1 3 7 

352 -2211 (240) 

8 4 7 - 3 7 0 2 

4 9 3 - 0 0 0 8 

3 9 2 - 6 2 6 1 (371) 

Vancouver 684 -2321 

Nelson 352 -2211 

Cariboo (Williams Lake) 392 -6261 

L A N D S E R V I C E 

Prince George 

Kamloops 

Nanaimo 

Vancouver 

^ Smithers 

Nelson 

Williams Lake 

1600 - 3rd Avenue 

774 Victor ia Street 

190 Wallace Street 

4240 Manor Street, Burnaby 

3793 A l f red Avenue 

310 Ward Street 

Government Buildings 

562 -8131 (324) 

374 -7391 

754 -2111 (73) 

4 3 8 - 5 3 4 4 (249) 

847 -4411 (268) 

352 -2211 (330) 

392 -6261 (307) 



APPENDIX VIII 

SLASH DISPOSAL POLICY FOR ROAD RIGHTS-OF-WAY 

IN THE PRINCE GEORGE FOREST DISTRICT 



SLASH DISPOSAL POLICY FOR ROAD RIGHTS-OF-WAY 
IN THE PRINCE GEORGE FOREST DISTRICT 

Full disposal by burning and/or burying shall be required on all roads considered usable at any time 
during the closed season May 1 to October 31 and on any other type of road which is cut to a width 
greater than 33 feet. When a road is constructed through an area formally approved for logging within 
the next two logging seasons, then this requirement may be waived. 

(a) Disposal by Burning 

All trees, snags, and brush on the right-of-way shall be felled or pushed away from the marginal 
timber. Where economically possible, all material of 6 inches top diameter (unless associated 
cutting contract specifies a lower figure) and over, and 8 feet in length and over, shall be 
commercially utilized. Where utilization is not possible, then it may be disposed of along with 
slash and debris in the following manner: 

(i) Material under 8 inches in diameter shall be piled not less than 10 feet from the marginal 
timber and burned concurrently as weather conditions will permit. 

(ii) Material 8 inches in diameter and over shall, where possible, be disposed of with the 
smaller material as outlined above. Where this cannot be done, the boles of the trees over 
8 inches in diameter must be bucked so that they are in close contact with the ground 
throughout their entire length, and are placed not less than 10 feet from the marginal 
timber. Stumps when pushed free of the ground and not burned may, unless otherwise 
directed, be scattered singly along the right-of-way. Partially burned or charred material 
shall be spread out along the right-of-way and in no case left bunched or in piles. 

(b) Disposal by Burying 

Disposal by burying is acceptable in most cases but requires more supervision to ensure a 
satisfactory job. The following conditions must be adhered to for satisfactory disposal by this 
method: 

(i) Pushouts on the area on which material is to be buried must be cleared and properly 
prepared with a pit dug to receive the slash and debris. 

(ii) Material to be buried shall be bucked into lengths not exceeding 12 feet. 

(iii) Prior to covering with earth, all material must be compacted within the pit. In no case 
shall the top of the compacted piles protrude above normal ground level. 

(iv) The compacted pile must be covered with a minimum of 2 feet of soil. 

(v) Close supervision must be maintained on this type of disposal. 

Where considered desirable, the Forest Service may require more complete disposal than that 
specified above. 



On winter roads, temporary access roads, tote roads, etc., provided their width is not greater than 33 
feet, slash may be disposed of by lopping and scattering. Where this method is used, all trees felled 
shall have their branches lopped and the slash scattered. The boles of the trees felled shall be severed 
from the stump at the root collar and bucked so as to lie in close contact with the ground. 

Where this type of road crosses any river, permanent road or other right-of-way on which full disposal 
is required, then full disposal shall be required within 20 chains of the crossing. 

Notwithstanding the above, the Forest Service may for good reason require total disposal on any road 
or portion thereof. 

General 

Leaners or damaged marginal trees shall be felled and disposed of along with the material from the 
right-of-way proper. 

During the period May 1 to October 31 all burning must be done under a permit which is obtained 
from the Forest Ranger concerned. Periods of high hazard may result in cancellation of burning 
permits until more favourable conditions prevail. All regulations for forest fire prevention, as required 
by Part XI of the Forest Act must be fully complied with during the course of right-of-way clearing 
and construction. 
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GLOSSARY 

ADIT - Horizontal entry to orebody (or coal). 

CUT — Earth or rock section to be removed. 

CLEARING - Removal of trees only. 

CROSS DRAIN — Passage of water through road by culvert. 

DRILL SITE - Area bulldozed flat for equipment. 

FILL — Earth or rock placed to build up a grade. 

FLOAT — Plank or bar with teeth or chain, dragged to cover seed. 

GRUBBING - Removal of roots and woody debris. 

MERCHANTABLE TIMBER - Sawlogs. 

OVERBURDEN MATERIAL (O.M.) - To a highway engineer the soil materials which overlie rock; to a 

mining engineer all materials which overlie ore (or coal). 

RECLAMATION — Returning disturbed lands as close as possible to previous. 

REHABILITATION - Return of disturbed lands to productive use. 

RESTORATION — Exact replacement of disturbed values. 

REVEGETATION — Coverage with permanent plant cover. 

SEAM TRACING - Following ore (or coal) strike through continuous or semi-continuous stripping. 

SCARIFY — To loosen compacted earth with ripper teeth. 

SLASH ABATEMENT - Disposal of wasted forest cover so as not to present a fire or insect hazard, and 
for appearance. 

SITE PREPARATION — Work prior to seeding (filling, contouring, sloping, scarification, etc.). 

SOIL A HORIZON - Layer of rotted organics. 

SOIL B HORIZON — Includes weathered mineral material and leachates from A Horizon. 

SPOIL — Cut material not required for fill. 

STRIPPING - Removal of topsoil. 

TAILINGS — Reject material from cleaning or concentrating plant. 

TEST PIT — Hand excavation to expose orebody (or coal). 

TOP SOIL — Material extending to maximum root penetration. 

WASTE ROCK — Rock covering orebody in a surface mine. 

WATER BAR — Trench to drain run-off from roadway. 
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APPENDIX 4.1.2 

REVIEW PROCEDURE - MINERAL OPERATIONS 

Section 10 of the Mines Regulation Act requires Notice of Work about a 
mine to be given to the Inspector; Section 11 makes i t an offence to 
conduct mineral exploration without holding a permit (reclamation/environ-* 
ment) from the Chief Inspector of Mines. 

Some mineral exploration work, such as geochemical surveys and l i n e -
cutting, does not constitute disturbance of the land under the definition 
of Section 11 of the Mines Regulation Act. A programme of protection 
and reclamation i s therefore not required to be submitted. Procedure 
for a company to follow then, i s to annually submit to the D i s t r i c t 
Inspector 'NOTICE OF WORK' prior to f i e l d programmes being started. 
This form i s completed again after fleldwork i s finished for the calendar 
year. Both are maintained i n D i s t r i c t F i l e s . A summary l i s t of these 
operations t i t l e d "Mineral Exploration - Minimal Disturbance" should be 
maintained i n the Di s t r i c t F i l e s and forwarded monthly to Victo r i a . 

BONDED MINERAL EXPLORATION 

Where clearing, stripping and/or trenching i s l i k e l y to cause significant 
disturbance to the surface of the land, a permit i s required from the 
Chief Inspector of Mines pursuant to the Mines Regulation Act. This re* 
quires a security deposit- (bonding) to be made, and, possibly the 
writing of special conditions into the permit. The procedure i s : 

1. The Company submits to the D i s t r i c t Office "NOTICE OF WORK ON A 
MINERAL PROPERTY" and "RECIAMATION PROGRAM" (See new abbreviated 
Form 10-11 attached), prior to the start of the f i e l d season. 



2. The Di s t r i c t Inspector reviews the proposal with Reclamation staff 
and when required w i l l request a more detailed mining plan and/or 
program of environmental protection (see attached sample l e t t e r ) . 
This w i l l be circulated to the resource agencies noted i n Section 11 
when the program affects their responsibilities. 

3. When the "NOTICE" and "PROGRAM" are sati s f a c t o r i l y completed the 
company is notified of acceptance of the mining plan and preliminary 
acceptability of the reclamation programme. The Chief Inspector i s 
advised of proposed underground work i n appropriate d e t a i l before 
approval can be given. 

4. A permit number i s assigned to the application as i n the following 
example: MX-1-13 where: 

MX denotes Mineral Exploration 
1 denotes the Di s t r i c t Office 
13 denotes the sequence of issuance. 

(The new numbering system w i l l be initiated as soon as a supply of 
the new Form 10-11's are received i n the D i s t r i c t Office. . As old 
permits come due for renewal, they w i l l also be recorded i n the new 
system.) 

5. Bonding amount i s to be recommended and the need for any special 
conditions on the blue form (see attached sample) which i s to be 
attached to the Form 10-11 (with a copy of the le t t e r to the company) 
and forwarded from the D i s t r i c t Office to Victoria. 

6. A l l permit applications received i n Victoria w i l l be processed i n 
the following manner: 

- Note w i l l be made on an Incoming Status Sheet of date 
received, permit number, operator, location. Permit 
w i l l then be routinely processed and typed. Once 
bonding i s requested the permit number w i l l be entered 
in the Mineral Exploration Operation Status Book. 
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- If no notation is made on routing instructions the permit 
application w i l l be routinely typed and processed. 

- If notation i s made on routing instructions the person 
designated w i l l f i r s t receive the application prior to 
processing. 

7. The Senior Reclamation Inspector w i l l confirm amount of bonding and 
forward to the Company bonding instructions, Receipt and Agreement 
Forms and an unsigned draft permit (see l e t t e r attached). 

8. Upon receipt of signed Receipt and Agreement Form indicating that 
securities have been deposited i n the bank, the Chief Inspector 
w i l l sign the permit and forward i t to the company (see attached 
l e t t e r ) . A copy of this l e t t e r of notification i s sent immediately 
to the D i s t r i c t Inspector of Mines. 

Bonding w i l l be adjusted on the basis of reports received from the company 
and on s i t e inspections. 

Prior to the completion of surface work, a f i n a l report of work and 
reclamation w i l l be made to the D i s t r i c t Inspector's Office. Bonding 
w i l l be returned on the basis of this report and the f i e l d inspection 
report. 

Companies which carry our^ mineral exploration i n several D i s t r i c t s w i l l 
receive a General Exploration Permit. The procedure i s the same as that 
at present. A l i s t of General Permits has been circulated (see attached) 
and when Form 10-11fs are received from these companies the Permit Number 
should be clearly marked i n one corner and a copy forwarded to Victoria 
for the f i l e s . Amount of disturbance and status of bonding w i l l be 
checked periodically. 



APPENDIX 4.1.3 

P E R M I T N O . M X . 

Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES BRANCH 
INSPECTION AND ENGINEERING DIVISION 

NOTICE OF WORK ON A MINERAL PROPERTY 
(Pursuant to section 10 of the Mines Regulation Act) 

This form is to be completed by all companies or individuals carrying out exploration work one week prior to 
commencement of work and one week prior to cessation of work. Keep one copy and forward one copy to the 
District Inspector of Mines (see Notes on reverse side, at bottom of page). 

1. NAME OF PROPERTY 

Number of claims Principal Claim Group 

2. LOCATION: Mining Division NTS Map Sheet (e.g., 82E/9E) 

Lat ° ' Long * * Locality and Access 

3. OWNER: Name FMC No 

Address City 

Province Postal Code Telephone No 

4. OPERATOR: Name FMC No. 

Address City . 

Province Postal Code Telephone No 

5. DURATION OF^ EXPLORATION WORK: From to 

6. EXPLORATION WORK: Indicate PROPOSED or COMPLETED Q - indicate area in square metres 

Geophysical : Geochemical 

Linecutting (distance, width, method 

Drilling — Number of Sites Total Area 

Road Construction - Length . . . . Width Area 

Underground Exploration Itype} 

Trenching (number, method) Area 

Test Pits (number, method) Area 

Stripping Area Other Area 

Camp Contractor Number of men employed 

7. DATE FOREST SERVICE ADVISED BY OPERATOR 

Name and Title of Forest Official 

Address 

SIGNATURE OF APPLICANT TITLE 

Print Name DATE 
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APPENDIX 4.1.4 

P E R M I T N O . M X 

Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

M I N E R A L RESOURCES B R A N C H 
INSPECTION A N D ENGINEERING DIVISION 

RECLAMATION PROGRAM 
(Pursuant to section 11 of the Mines Regulation Act) 

The following is to be completed where the use of mechanical equipment will disturb the surface of the land. It is 
also to be completed after exploration work is finished. For recommendations on reclamation and environmental 
control procedures, see booklet entitled Guideline* for Coal and Mineral Exploration, available at the office of die 
District Inspector of Mince, 

1. P R E S E N T L A N D USE (ranching, timber, etc.) 

Type of vegetation 

Access roads (present use and condition) 

Campsites, old workings (location, condition) . 

2. EQUIPMENT T O BE USED IN EXPLORAT ION P R O G R A M (List size, capacity, number.) 

(a) (d) : 

(b) (e) 

(0 (f) 

Total disturbed area (1 hectare =10 000 square metres) hectares 

3. R E C L A M A T I O N EQUIPMENT 

S IGNATURE O F APPL ICANT T I T L E 

Print Name D A T E 

COMMENTS F R O M O T H E R G O V E R N M E N T AGENCIES (by District Inspector) 

NOTfc: A. f o n d a n t to section 11, subsection ("/) of the Mint* Reg^'suon Act, this side is to be completed where mechanical equipment rs 
likely to disturb the surface of the land in clc*.'ing. si ipp1*".*, trenching, or such other operations. 

8. Where timber is to be cut, a 'Free Use Permit' or 'Licence to Cut ' is required from the Forest Service. 
C. Owner is responsible for ensuring the Contractor complies with pertinent regulations [see section 11, Mines Regulation Act). 

69 



P L A N 

Indicate claim boundaries, permanent watercourses, access ro&d and distance to nearest town, 

proposed roads, test pits, trenches, adits, drill sites, and camp sites. 

L O C A T I O N M A P 

Show nearest town and access road 



Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINES REGULATION ACT 

PERMIT 

APPROVING R E C L A M A T I O N P R O G R A M - M I N E R A L E X P L O R A T I O N 

(Issued pursuant to the Mines Regulation Act — see inside.) 

Permit No, M X 

Issued to 

Address 

for exploration work at the following properties 

Located at 

The permit is subject to appended terms and conditions, as noted hereinafter. 

Issued this day of in the year 

Chief Inspector of Mines 
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T E R M S A N D CONDITIONS 

1. This permit is issued subject to all the terms and conditions of sections 10 and 11 of the Mines 

Regulation Act. 

2. Pursuant to subsaction (7) of section 11 of the Act, security as specified and approved by the Chief 

Inspector of Mines has been deposited in the amount of 

dollars ($ ). 

This security is returnable as provided for in subsection (13). 

3. The Report dated , as filed with the Chief Inspector of Mines, 

together with all revisions and amendments thereto, and as approved by the Chief Inspector of Mines, is an integral 

part of this permit. 

4. Security deposit will be adjusted on the basis of reports received from the permit holder describing work 

done and reclamation, and on the basis of field inspections. 

SPECIAL CONDITIONS 

RECORDING OF REVISIONS TO SECURITY DEPOSIT 

N O T E : This permit applies only to the requirements under sections 10 and 11 of the Mines Regulation Act. Other legislation 

may be applicable to the mining operations, and this permit in no way abrogates the responsibility and obligation of the 

permittee under such other legislation. 
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APPENDIX 4.1.5 

ATOMIC ENERGY CONTROL BOARD 

FINAL DRAFT LICENSING GUIDE 

LICENSING GUIDE NO. 31 27 August, 1976 

GUIDE TO THE LICENSING OF 

URANIUM AND THORIUM MINE-MILL FACILITIES 

S U M M A R Y 

The l i c e n s i n g procedure i s described and the 
requirements for obtaining a licence to operate a 
uranium or thorium mine-mill f a c i l i t y are outlined. 
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GENERAL NOTES ON LICENSING GUIDES 

(1) Licensing Guides are provided to pu b l i c i z e approaches and 
methods which are acceptable to the Atomic Energy Control 
Board for s a t i s f y i n g the requirements of the Atomic Energy 
Control Regulations, Licensing Guides supplement the Regulations 
and are i n no way intended to replace the requirements thereof. 

(2) Compliance with Licensing Guides, In whole or i n part, i s not 
mandatory. Where an applicant chooses to diverge from a Licensing 
Guide or i t s provisions, he must accept the r e s p o n s i b i l i t y of 
demonstrating, to the s a t i s f a c t i o n of the Board s t a f f and/or 
advisers, that the alter n a t i v e approach or method adequately 
f u l f i l l s the intent and requirements of the Atomic Energy Control 
Regulations. 

(3) Comments and suggestions f o r new Licensing Guides and f o r 
improvement of exi s t i n g Guides are encouraged and should be 
directed to the Secretary, Atomic Energy Control Board. New 
Guides w i l l be issued and existing Guides revised p e r i o d i c a l l y 
to incorporate accepted comments and suggestions and to r e f l e c t 
developing technology and practice. 

(4) Copies of Licensing Guides and related index l i s t s are available 
i n both English and French on request from the Technical Information 
D i v i s i o n . Requests for technical information on and Interpretation 
of the Guides should be requested from the appropriate Licensing 
O f f i c e r . 

(5) The Atomic Energy Control Board may be contacted as follows: 

Postal Address: 
Atomic Energy Control Board 
P.O. Box 1046 
Ottawa, Ontario KIP 5S9 
CANADA 

Telephone Number: (613) 995-6941 
(general enquiries) 

(i ) 
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LICENSING GUIDE NO. 31 

GUIDE TO THE LICENSING OF URANIUM 
AND THORIUM MINE-MILL FACILITIES 

INTRODUCTION 

The purpose of th i s guide i s to: 

(1) explain the basis f o r requiring authorization to construct 
and operate uranium and thorium mine-mill and associated 
radioactive waste management f a c i l i t i e s ; 

(2) describe the various stages of authorization, including 
the documentation normally required and the review procedure 
normally followed, p r i o r to and following the issuance of 
an operating licence; 

(3) indicate the conditions that are l i k e l y to be imposed i n the 
authorization f o r construction and operation of the f a c i l i t i e s ; 

(4) summarize the basic p r i n c i p l e s and c r i t e r i a of r a d i o l o g i c a l 
health and safety to be s a t i s f i e d i n the development and 
operation of mine-mill and associated radioactive waste 
management f a c i l i t i e s ; 

(5) outline the information which should be submitted i n support 
of an application f o r a Mine-Mill F a c i l i t y Operating Licence; 

(6) outline the information which should be submitted on an 
annual basis a f t e r the f a c i l i t y has received an operating 
licence. 

The l i c e n s i n g of a mine-mill f a c i l i t y can be divided into 
two separate components, one involving the mine-mill f a c i l i t y 
excluding the associated radioactive waste management f a c i l i t i e s , 
and the other involving s o l e l y the waste management f a c i l i t i e s . 
The former component w i l l Involve review and assessment by the 
Mine Safety Advisory Committee, whereas the l a t t e r w i l l involve 
review and assessment by both the Mine Safety Advisory Committee 
and the Radioactive Waste Safety Advisory Committee; i n each case, 
the health and safety p r i n c i p l e s , guidelines and c r i t e r i a appropriate 
to each Committee's area of concern w i l l be applied. 

Although the j u r i s d i c t i o n of the Atomic Energy Control Board 
extends over environmental effects only Insofar as these e f f e c t s 
r e l a t e to the health and safety of workers and of the public, the 
lic e n s i n g of mine-mill f a c i l i t i e s , p a r t i c u l a r l y during s i t e 
selection and evaluation, w i l l be co-ordinated with the appropriate 
review process of federal or pro v i n c i a l agencies concerned with 
the broad issues of environmental quality. 
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Other a c t i v i t i e s , such as surface exploration f o r , and 
transfers of, uranium and thorium, are not part of the f a c i l i t y 
l i c e n s i n g discussed i n t h i s guide. 

Transfers of uranium and thorium may only be made to 
consignees authorized by the Board to receive the material. 
Although transfers of concentrate from the m i l l s i t e must be 
reported to the Board, i t i s the r e s p o n s i b i l i t y of the shipper 
to ensure that the consignee i s a duly authorized r e c i p i e n t . 

Domestic sales contracts must be submitted to the Board 
for information purposes, and export sales contracts must be 
submitted for review and approval. An export permit i s required 
f o r exporting uranium and thorium. 

Export sales contracts w i l l be examined against such 
c r i t e r i a as international safeguards, the relationship between 
the contracting p a r t i e s , price and volume of sales to the 
export market, and reserves and rate of e x p l o i t a t i o n . The 
review w i l l also consider the adequacy of the contracting 
company's uncommitted uranium reserves to meet i t s share of 
the Canadian domestic reserve margin. 

Further information on the topics of the four previous 
paragraphs can be obtained by contacting the AECB o f f i c e s . 

BASIS FOR LICENSING 

The Atomic Energy Control Act authorizes the Atomic Energy 
Control Board to make regulations governing the development, 
application and use of atomic energy i n Canada. Regulations, 
designated the Atomic Energy Control Regulations, therefore, 
have been framed to, among other things, control nuclear 
f a c i l i t i e s and materials i n the interest of national and 
international security, and to ensure that the health and safety 
of workers and members of the public are adequately protected. 
Both r a d i o l o g i c a l and non-radiological aspects of health and 
safety are included. 

Control of nuclear f a c i l i t i e s and materials i s achieved through 
l i c e n s i n g . In accordance with the Regulations, therefore, the 
operation of a f a c i l i t y within which the mining and m i l l i n g of 
uranium or thorium takes place requires a Mine-Mill F a c i l i t y 
Operating Licence (MFOL) and i s subject to the requirements set 
down i n the Regulations. 
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The MFOL may specify any terms and conditions the Board 
considers necessary i n the interest of health, safety and 
security. It may be noted that "mining" covers the a c t i v i t i e s 
involved i n the excavation, removal and storage of ores, and 
" m i l l i n g " covers the a c t i v i t i e s involved i n physical concentration 
of the ore and i n the production of concentrates by chemical means. 

Being a federal agency, the Board w i l l , upon m i n i s t e r i a l 
d i r e c t i v e , use i t s j u r i s d i c t i o n a l power and specify i n the 
requirements for f a c i l i t y l i c e n s i n g whatever other terms and 
conditions may be declared to be i n the national i n t e r e s t . 

LICENSING SCHEDULE AND PROCEDURE 

Stages of Mining A c t i v i t y 

For the purposes of l i c e n s i n g , the following d i s t i n c t 
stages of a c t i v i t y are recognized and stages 2(b), 3, 4 and 
5 are covered i n t h i s l i c e n s i n g process: 

(1) Prospecting - defined as the search for mineral occurrences 
and includes mapping, airborne and ground geophysical work, 
geochemical work, trenching, test p i t t i n g and shallow diamond 
d r i l l i n g ; 

(2) Exploration - defined as the determination of the extent 
and content of a mineral occurrence by: 

(a) - surface exploration which includes det a i l e d geological 
mapping, geophysical and geochemical surveying, trenching, 
test p i t t i n g , diamond d r i l l i n g from the surface; 

(b) - underground exploration which includes s t r i p p i n g of 
the overburden, driving exploration d r i f t s , r a i s e s and 
i n c l i n e s , sinking shafts, and diamond d r i l l i n g from 
below the surface; 

(3) Development - defined as the preparation of an economic 
mineral occurrence for production, and includes bulk sampling 
for m i l l test purposes and the opening of underground or open 
p i t works to reach the orebody; 

(4) Operation - defined as the actual mining and m i l l i n g a c t i v i t y 
which results i n production of marketable product; 

( 5 ) Abandonment - defined as measures taken to eliminate or 
minimize the impact, the mining and m i l l i n g a c t i v i t i e s 
could have on the environment, subsequent to the cessation 
of operation. 
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3.2 Summary of Licensing and Other Requirements 

The Board's current requirements may be summarized as 
follows: 

(1) Prospecting and surface exploration for uranium or 
thorium i n general is.governed by di f f e r e n t regulatory 
procedures and i s not part of th i s Guide; 

(2) Underground exploration requires p r i o r approval from the 
Board, i n the form of an Underground Exploration Permit, 
(see item 3.3.2, item 3.3.3); 

(3) Before the sta r t of the development stage, S i t e Approval 
i s required. There i s a l i t t l e f l e x i b i l i t y i n the s i t i n g 
of the mine i t s e l f , and hence a judgement on the accept
a b i l i t y of the development of the mine at the given location 
has to be made as a "yes-no" decision based on major factors. 

The s i t i n g of the m i l l i s more f l e x i b l e , with the economics 
of transportation of ore and product being the major factor 
with considerations given to the p o s s i b i l i t y of returning 
a portion of t a i l i n g s into the mine, and to the use of the 
mine water i n the m i l l being an important factor a l s o . 

The s i t i n g of the t a i l i n g s management area i s c r i t i c a l , 
because of i t s potent i a l for extensive environmental 
impact. 

" S i t e Approval, therefore, i s an essential stage of li c e n s i n g , 
the timing being related to the period p r i o r to development 
approval, necessary to perform an appropriate Environmental 
Assessment and Review. 

The granting of such approval depends on the s u i t a b i l i t y 
of the s i t e for the proposed f a c i l i t i e s , taking into account 
credible events which could a f f e c t the health and safety of 
workers and of the public. The applicant s h a l l inform the 
public of h i s intention to proceed with the project and 
provide the public with pertinent information, allowing 
s u f f i c i e n t time f o r public response (see 3.3.4); 

(4) Development approval from the Board i s required p r i o r to 
the star t of development and construction of the 
f a c i l i t i e s (see 3.3.2 and 3.3.5); 

(5) Operation of a uranium or thorium mine-mill f a c i l i t y and 
associated radioactive waste management f a c i l i t i e s requires 
a Mine-Mill F a c i l i t y Operating Licence which would normally 
not be issued unless previous approvals mentioned above 
have been obtained and unless the conditions, i f any, of 
such approvals have been complied with (see 3.3.2, 3.3.5 and 3.3.6); 
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(6) Abandonment of the Mine, M i l l & Waste Management 
F a c i l i t y requires authorization from the Board. 
F i n a l i z a t i o n of the provisions for abandonment must 
be made well p r i o r to the date of decommissioning of 
the f a c i l i t y (see 3.3.2, 3.3.4, 3.3.5 and 3.3.6); 

(7) A l l transfers of concentrate from the m i l l s i t e must be 
reported to the Board by a "Nuclear Material Transfer 
Report Form 59" i n accordance with AECB-1049, "Record 
and Reporting Requirements for Nuclear Materials 1 1; 

(8) Exports of uranium and thorium f o r any purpose must be 
authorized by the Board. Application for a permit to 
export can be obtained from the Department of Industry, 
Trade and Commerce. An export permit i s normally v a l i d 
for one year. 

3.3 Documentation Required 

3.3.1 Letter-of-lntent 

The Board must be n o t i f i e d In writing of any intent to 
develop a uranium or thorium mine-mill f a c i l i t y as soon as 
such plans become d e f i n i t e . This l e t t e r i s to be sent as 
early as possible p r i o r to the commencement of underground 
exploration. 

This represents the f i r s t formal indication of intent 
to seek, eventually, an operating licence. However, informal 
discussions between the prospective applicant and Board s t a f f 
frequently take place we' before submission of the lett e r - o f - I n t e n t . 

The l e t t e r s h a l l be addressed to the President of the Atomic 
Energy Control Board and indicate i n general terms, the proposed 
method of mining and m i l l i n g , state the location of the proposed 
mine-mill f a c i l i t y and outline the project schedule. 

3.3.2 Letter-of-Application 

An application 6hall be made i n writing for each approval 
phase, including underground exploration, s i t i n g , development, 
operation and abandonment of the mine-mill f a c i l i t y and i t s 
associated waste management f a c i l i t i e s . 

The l e t t e r s h a l l be addressed to the President of the Atomic 
Energy Control Board, stating the approval being sought, and r e f e r r i n g 
to a l l documentation submitted i n support of the application, 
including any documents previously submitted which are considered 
relevant to the approval currently being sought. 
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3.3.3 Application for Underground Exploration Permit 

A report s h a l l be submitted i n support of an application 
for t h i s permit, outlining the extent of underground exploration 
to be carried out, describing the r a d i a t i o n protection program 
to be implemented for the workers and the program for the 
protection of the environment r e l a t i v e to t h i s stage. 

3.3.4 S i t e Evaluation Report 

A Site Evaluation Report s h a l l be submitted i n support of 
the a p p l i c a t i o n r e f e r r i n g to approval of the proposed s i t e for 
the f a c i l i t i e s . The report s h a l l Include a general description 
of the mine-mill f a c i l i t y , a description of the mine-mill s i t e 
emphasizing the geological and hydrological features of the 
proposed location for the waste f a c i l i t i e s , an outline of the 
nature, form and quantity of the radioactive waste involved, 
and a description of the engineered structures for s t o r i n g 
the waste. 

Consideration s h a l l be given to the e f f e c t s of s i t e - r e l a t e d 
factors, including the effects of the ion-exchange properties 
and capacity of the s o i l , on the movement of radioactive or 
chemically toxic material from the waste management f a c i l i t i e s 
into the environment. 

The p r i n c i p l e s behind the measures which w i l l be i n s t i t u t e d 
for assuring the continued protection of the health and safety 
of the general public a f t e r abandonment of the f a c i l i t y s h a l l 
be discussed. Additional Information and documentation, related 
to the o v e r a l l environmental assessment and review, s h a l l be 
submitted on demand to the agencies and the public, as designated 
by the Board. 

3.3.5 Safety Reports 

A preliminary Safety Report s h a l l be submitted i n support 
of an application for approval to develop a mine-mill f a c i l i t y 
and to construct the f a c i l i t i e s for managing the radioactive 
waste. Appendix A i s a guide for Information requirements. 

It i s recognized that the Information i n a preliminary 
Safety Report might be incomplete and be subject to change. The 
report, nevertheless, s h a l l contain s u f f i c i e n t d etailed information, 
s p e c i f i c a t i o n s and supporting data to enable the Board to assess 
whether the mine-mill and associated radioactive waste f a c i l i t i e s 
are being designed such that t h e i r construction and operation 
w i l l conform with the health and safety guidelines and c r i t e r i a 
for workers and the public pursuant to the requirements l a i d down 
In the Atomic Energy Control Regulations and i n any other applicable 
l e g i s l a t i o n . 
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Where design information required i n the preliminary Safety 
Report i s not available at the time of writing, the report s h a l l 
describe the c r i t e r i a and bases being used to develop the required 
information, or the alternatives being considered. The schedule 
for submission of missing information s h a l l be given. 

During the i n t e r v a l between the granting of construction or 
development approval and the granting of an operating licence for 
the mine-mill and associated radioactive waste management f a c i l i t i e s , 
the preliminary Safety Report s h a l l be revised at yearly intervals 
to r e f l e c t the progress of design, development and a n a l y t i c a l 
work. Each such r e v i s i o n s h a l l i d e n t i f y any s i g n i f i c a n t changes 
i n design or intent. 

The f i n a l Safety Report supporting an a p p l i c a t i o n for an 
operating licence s h a l l cover the a s - b u i l t f a c i l i t i e s and include 
a l l the information s p e c i f i e d i n Appendix A. 

3.3.6 Statement of Operating P o l i c i e s and P r i n c i p l e s 

A document s h a l l be submitted, i n support of the application 
fo r an operating licence, defining the operating p o l i c i e s and 
p r i n c i p l e s which w i l l be i n s t i t u t e d by the applicant to ensure 
a continuing high l e v e l of confidence that the f a c i l i t y w i l l be 
operated i n accordance with the appropriate health and safety 
requirements. 

The p o l i c i e s and p r i n c i p l e s which w i l l be Instituted for 
assuring the continued protection of the health and safety of 
the general public a f t e r abandonment of the f a c i l i t y s h a l l 
also be defined. 

3.4 Participants i n Review Procedure 

3.4.1 AECB Staff Review 

Board s t a f f w i l l study the application and supporting 
documentation, request a d d i t i o n a l information when required, 
meet with the applicant when necessary and make recommendations 
to the Board. 

3*4.2 Safety Advisory Committee Review 

At the request of the Board's Mine Safety Advisory Committee 
and/or the Radioactive Waste Safety Advisory Committee, they may 
study the application, including any supporting documentation and 
any additional information which Board s t a f f have presented as being 
relevant to the application under consideration. The Committees may 
hold meetings, either with the applicant or i n private session to 
discuss the application. The Committee's recommendations and 
comme^.s are then submitted to the Board. 
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The Mine Sa fe t y A d v i s o r y Committee and the R a d i o a c t i v e Waste 
S a fe t y Adv i so ry Committee a re appo in ted by the Board f o r a d v i c e 
on a l l mat te r s r e l a t i n g to the l i c e n s i n g o f m i n e - * i l l f a c i l i t i e s 
and of r a d i o a c t i v e waste management f a c i l i t i e s , r e s p e c t i v e l y . 
The membership I nc ludes independent e xpe r t s i n v a r i o u s d i s c i p l i n e s 
a s s o c i a t e d w i t h m i n i n g , waste management, p u b l i c h e a l t h , and 
env i ronmenta l p r o t e c t i o n , some o f whom a re drawn f rom f e d e r a l , 
p r o v i n c i a l and l o c a l r e g u l a t o r y a genc i e s . Thus, t he Committees 
p rov i de a wide range o f e x p e r t i s e and expe r i ence i n t h e r e v i e w 
of a p p l i c a t i o n s f o r l i c e n c e s and a p p r o v a l s , a s s i s t i n i n t e r 
governmental communication and c o - o p e r a t i o n d u r i n g t he l i c e n s i n g 
procedure• 

3.4.3 AECB Review 

The Board c on s i de r s the a p p l i c a t i o n , s u p p o r t i n g documentat ion 
and the comments and recommendations o f i t s s t a f f and o f the 
Sa fe ty Adv i so r y Committees i n d e c i d i n g whether t o approve o r 
deny the Issuance of the requested app rova l o r l i c e n c e . 

3.5 Schedu l ing of L i c e n s i n g A c t i v i t i e s 

The t i m i n g of v a r i o u s l i c e n s i n g a c t i o n s w i l l depend upon 
the a p p l i c a n t ' s c o n s t r u c t i o n and s t a r t - u p schedu le f o r the 
f a c i l i t y , the t ime r e q u i r e d t o rev iew the a p p l i c a n t ' s submi s s i ons , 
and on any need t o seek a d d i t i o n a l i n f o r m a t i o n . I t i s recommended 
t h a t d i s c u s s i o n s be h e l d between the a p p l i c a n t and Board s t a f f 
as e a r l y as p o s s i b l e t o d i s cu s s s chedu l i ng o f the p r o j e c t and 
the i n f o r m a t i o n r e q u i r e d by the Board* One o f the purposes 
o f such d i s c u s s i o n meetings i s t o ensure t h a t a l l s c t i v i t i e s 
w i l l be i n t e g r a t e d i n t o an o v e r a l l schedule and t o m in imize 
the e f f e c t on a p r o j e c t schedule of meeting r e g u l a t o r y requ i rement s . 
A t o t a l schedule f o r l i c e n s i n g a c t i o n s i s shown i n F i g u r e 1, 
i n d i c a t i n g the t ime p e r i o d r e q u i r e d f o r the rev iews mentioned 
i n t h i s document. 

3.6 Compliance S u r v e i l l a n c e 

Rout ine r e p o r t s , by the a p p l i c a n t o r l i c e n s e e , on the 
progress of c o n s t r u c t i o n o f the f a c i l i t y and on the ope ra t i on 
o f the f a c i l i t y are g e n e r a l l y r equ i r ed under the c o n d i t i o n s o f 
the c o n s t r u c t i o n app rova l o r ope ra t i n g l i c e n c e . These r e p o r t s 
a re rev iewed by Board s t a f f and may a l s o be rev iewed by the 
Sa fe ty Adv i s o r y Committees. Appendix B o u t l i n e s the i n f o r m a t i o n 
r e q u i r e d i n Annual Reports which are to be submit ted by the 
l i c e n s e e under a c o n d i t i o n of the ope ra t i ng l i c e n c e . 

In a d d i t i o n , members of Board s t a f f or o t he r a u t ho r i z ed 
r e p r e s e n t a t i v e s of the Board may make v i s i t s t o the m i n e - m i l l 
f a c i l i t y o r t o the premises of equipment s u p p l i e r s i n o rder t o 
s a t i s f y themselves t ha t the p o l i c i e s , p r i n c i p l e s and procedures 
de s c r i bed i n the l i c e n s i n g dpcuuents are be ing implemented, t h a t 
the c o n d i t i o n s se t down i n any l i c e n c e or app rova l a re be ing 
f o l l o w e d , and t ha t the requirements of the Atomic Energy C o n t r o l 
Regu l a t i on s a re be ing f u l f i l l e d . 
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The res u l t s of t h i s continuing review and inspection 
program w i l l be considered when the operating licence i s 
presented for renewal. The review procedure for licence 
renewal i s si m i l a r to that for approval of an operating 
licence. At least i n the early years of plant operation, 
mine-mill f a c i l i t y licences are v a l i d for one year only. 

4 . LICENCE CONDITIONS 

Following are some of the conditions which w i l l be 
imposed i n the MFOL related to the operation of most mine-mill 
f a c i l i t i e s : 

(1) That the f a c i l i t y be operated i n accordance with c e r t a i n 
operating p o l i c i e s and p r i n c i p l e s s p e c i f i e d by the 
applicant and approved by the Board; 

(2) That no modifications or deviations from the ex i s t i n g 
design, operating conditions, or procedures s p e c i f i e d 
by the applicant which may af f e c t the safety of the f a c i l i t y 
be made without p r i o r approval of the Board; 

(3) That an Annual Report be submitted to the Board summarizing 
the operating experience, s i g n i f i c a n t events, changes i n 
procedures and modifications of equipment which occurred 
or were made i n the preceding calendar year (See Appendix 
B ) ; 

(4) ^ That the f a c i l i t i e s not be used for purposes other than 
those authorized by the Board; 

(5) That a l l applicable p r o v i n c i a l and federal health, safety, 
p o l l u t i o n control and other regulations which are not 
Inconsistent with the Atomic Energy Control Act and 
Regulations be complied with; 

(6) That federal and p r o v i n c i a l government agencies responsible 
for environmental concerns be permitted to monitor the 
f a c i l i t y and i t s surroundings; 

(7) That the f a c i l i t y and a l l plans, drawings, documents and 
records pertaining to the design, construction, testing and 
operation of the f a c i l i t y be made available at a l l reasonable 
times for inspection by Board representatives; 

(8) That any tests, inspections, analyses, modifications or 
procedural changes which the Board may require be carried out 

(9) That information or events which reveal s i g n i f i c a n t 
degradation or weakening of components and systems whose 
f a i l u r e would s i g n i f i c a n t l y increase the pr o b a b i l i t y of a 
hazard to the health and safety of workers and the public 
be promptly reported to the Board; 
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(10) That reports be made promptly to the Board and to the 
prov i n c i a l health authorities of any occurrence which 
resulted i n or i s l i k e l y to resu l t i n any person receiving 
a dose of radiation exceeding the l i m i t s s p e c i f i e d i n 
Section 19 of the Atomic Energy Control Regulations, or 
exceeding the derived secondary l i m i t for exposure to 
radon daughters as speci f i e d i n Section 5.2.2 of t h i s 
Guide; 

(11) The physical security measures approved by the Board be 
taken to protect the i n t e g r i t y of the f a c i l i t y , and to 
prevent theft, loss or any unauthorized use of the uranium 
or thorium concentrates; 

(12) That transfers of uranium or thorium concentrates be 
made only to authorized consignees, and that such transfers 
be reported to the Board i n accordance with AECB-1049, 
"Record and Reporting Requirements for Nuclear Materials". 
"Authorized Consignee" s h a l l mean: 

(a) i n Canada, any person authorized by v i r t u e of the 
Atomic Energy Control Regulations to receive uranium 
and thorium; 

(b) any foreign consignee so authorized i n an export 
permit issued by the Department of Industry, Trade 
and Commerce and approved by the Atomic Energy Control 
Board. 

(13> That a l l domestic sales contracts be submitted to the Board; 

(14) That a l l foreign sales contracts be submitted to and approved 
by the Board; 

(15) That exports of uranium and thorium receive p r i o r authorization 
from the Board; 

(16) That the mine-mill t a i l i n g s or residue confined i n the waste 
management f a c i l i t i e s not be removed without p r i o r approval 
of the Board and by other appropriate agencies; 

(17) That the transport of uranium or thorium concentrates from 
the premises of the mine-mill f a c i l i t y comply with the 
packaging and shipping requirements of the appropriate 
transport regulations; 

(18) That when i t has been decided by the licensee that the mine-mill 
f a c i l i t y i s to be taken out of production, and well before the 
suspension or termination of mining and m i l l i n g a c t i v i t i e s , 
that the operations planned for such decommissioning and the 
plans for the continued safe operation of the associated 
radioactive waste management f a c i l i t i e s be approved by the 
Board and by other appropriate agencies; 

. 7 1 1 
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(19) That a l l employees exposed to radiation be informed 
regularly and on demand, of the i r accumulated exposure; 

(20) That a c e r t i f i c a t e , issued by the Board, denoting the 
pa r t i c u l a r approval or licence currently i n force, be 
posted i n a prominent place i n the f a c i l i t y , 

(21) That submissions on ore reserves be made to the Uranium 
Reserve Assessment Group of the Department of Energy, Mines 
and Resources. These submissions are to be made i n the 
form and at the times requested by the Uranium Reserve 
Assessment Group. 

5- HEALTH AND SAFETY PRINCIPLES AND CRITERIA 

5.1 Radiological Health and Safety 

It i s evident from the Atomic Energy Control Regulations 
that, with respect to the operation of nuclear f a c i l i t i e s , both 
r a d i o l o g i c a l and non-radiological aspects of the health and safety 
of the workers and of the public must be considered by the Board. 
The provinces, however, have t r a d i t i o n a l l y exercised j u r i s d i c t i o n 
over mineral resources and mining, and have established regulations 
governing the operation of mines and m i l l s . Where appropriate 
p r o v i n c i a l regulations do not e x i s t , the corresponding federal 
regulations are applied. Thus the Board can be assured that the 
general p r i n c i p l e s of non-radiological health and safety are 
complied with. 

5.1.1 Objectives 

The objectives for l i m i t i n g the radiati o n exposure 
of i n d i v i d u a l s are those recommended by the International 
Commission on Radiological Protection. These objectives 
may be summarized by stating that mine-mill and associated 
radioactive waste management f a c i l i t i e s s h a l l be designed 
and operated i n such a manner as to: 

(1) prevent the exposure of any person to ion i z i n g radiation 
i n excess of the maximum permissible doses s p e c i f i e d i n 
Section 19 of the Atomic Energy Control Regulations; 

(2) prevent the unnecessary exposure of any person to ion i z i n g 
ra d i a t i o n ; 

(3) keep a l l doses as low as i s reasonably achievable, economic 
and s o c i a l considerations being taken into account. 

./12 
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It should be noted that the t o t a l dose to any organ 
or tissue s h a l l comprise the doses contributed by external 
sources during working hours and by the intake of radioactive 
materials into the body during working hours. 

5.1.2 Worker Exposure Limits 

Inhalation of radon daughters normally constitutes the 
greatest potential radiation hazard to uranium mine workers, 
the lung dose being of primary concern. I f , i n the proposed 
operation, the li k e l i h o o d exists of employees i n the course of 
their occupation receiving radiation doses i n excess of l i m i t s 
for the general public set by ICRP, these employees must be 
declared "Atomic Radiation Workers". For atomic radiation 
workers, Section 19 of the Regulations l i m i t s the lung dose 
to 15 rems per year. A secondary exposure l i m i t can be derived 
such that compliance with the derived l i m i t implies compliance 
with the statutory l i m i t . As an interim guideline for th i s 
secondary exposure l i m i t , the Board has specified that the maximum 
permissible exposure of uranium miners to radon daughters s h a l l 
be 4 working l e v e l months (WLM) i n any consecutive twelve month 
period. The actual exposure, however, should be as far below 
4 WLM as i s reasonably achievable. 

When exposure to external or inter n a l sources other than 
radon daughters contributes measurably to the t o t a l dose, the 
exposure to radon daughters must be reduced accordingly, such 
that the t o t a l dose received does not exceed the regulatory 
l i m i t . 

It may be noted that the requirement to maintain the 
radiation exposure of indi v i d u a l workers below statutory 
l i m i t s necessitates not only control of the working environment 
and operational procedures through proper design and operation of 
the f a c i l i t i e s , but also control of the exposure of individual 
workers by effect i v e administrative procedures i n conjunction 
with the maintenance of indi v i d u a l exposure records. 

The Board supports the view that miners who are approaching 
or who may have already exceeded a cumulative exposure of 120 WLM 
should be made aware, on a case-by-case basis, of the r i s k s and 
benefits associated with continuing or changing t h e i r present type 
of employment, and, i n view of the uncertainties regarding the 
eff e c t of smoking i n combination with exposure to radon daughters, 
the Board believes that uranium miners should be made aware of these 
uncertainties and be advised against smoking both at work and at 
other times. 

./13 
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5.1.3 Effluent Release Limits 

The release of radioactive material, both controlled 
and uncontrolled, from mine-mill and associated radioactive 
waste management f a c i l i t i e s must be such that the dose of 
i o n i z i n g radiation received by any member of the public through 
any viable pathway i s as far below the regulatory l i m i t as i s 
reasonably achievable. Appropriate design and operating targets 
for such releases, therefore, w i l l be established for each 
in d i v i d u a l f a c i l i t y i n accordance with the "as low as reasonably 
achievable" concept. It should be noted that control and engineering 
measures should be developed to assure the above even a f t e r 
decommissioning and abandonment of the f a c i l i t i e s . 
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FIGURE 1 - TYPICAL SCHEDULE FOR LICENSING ACTIONS 
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A P P E N D I X A 

INFORMATION TO BE INCLUDED IN SAFETY REPORTS 

A . l INTRODUCTION 

As explained i n Section 3.3.5, the preliminary Safety 
Report i s the p r i n c i p a l document supporting an application 
fo r approval to develop a uranium or thorium mine-mill 
f a c i l i t y and to construct the associated radioactive waste 
management f a c i l i t i e s , and the f i n a l Safety Report i s the 
p r i n c i p a l document supporting an a p p l i c a t i o n f o r a l i c e n c e to 
operate these f a c i l i t i e s . 

The main purpose of Safety Reports i s to provide 
information on which an assessment of the p o t e n t i a l health 
and safety hazards associated with the construction and 
operation of the f a c i l i t i e s can be based. 

For convenience, the information s p e c i f i e d here has been 
put under t o p i c a l headings, but Safety Reports need not necessarily 
follow a s i m i l a r format. It may be noted that the information 
s p e c i f i e d here i s the basic information expected from a l l 
applicants, but that other information necessary f o r evaluating 
the application may also be requested at any time. 

The use of SI metric units i s encouraged, with customary 
units referred to parenthetically. 

(1) The applicant's f u l l name and address should be given. I f 
the applicant i s a corporation, the manner of i t s incorporation 
should be stated and the names and home addresses of a l l i t s 
directors and o f f i c e r s should be l i s t e d . 

I t may be noted that a mining company i s required to be 
incorporated i n accordance with the Canada Corporations 
Act or a p r o v i n c i a l Companies Act. 

(2) The names and addresses of other persons or organizations 
associated with the applicant i n the proposed mining and 
m i l l i n g operations should be given, and the nature and extent 
of t h e i r interest should be described. 

(3) The names, addresses, and telephone numbers of the mine and 
m i l l managers should be given, as should the name, t i t l e , 
address and telephone number of the mine o f f i c e r designated 
to receive and act on communications and orders from the Board. 

A.2 GENERAL 

A.2.1 Organizational Information 

• • • / l 6 
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(4) The organizational arrangements and assignment of 
r e s p o n s i b i l i t i e s and authority should be described 
with the aid of an organization chart. 

A.2.2 Project Description 

(1) The mine-mill f a c i l i t y and the proposed mining and m i l l i n g 
operation, including the radioactive waste management 
f a c i l i t i e s and operation, should be described b r i e f l y . 
A discussion of the p r i n c i p a l design c r i t e r i a , operating 
c h a r a c t e r i s t i c s and safety-related subject matters should 
be included. Unusual s i t e c h a r a c t e r i s t i c s , solutions 
to p a r t i c u l a r l y d i f f i c u l t engineering problems and 
s i g n i f i c a n t extrapolations i n technology represented 
by the design should be highlighted. 

(2) The l o c a t i o n of the mine-mill f a c i l i t y should be described 
with the aid of maps of successively larger scale. I f the 
f a c i l i t y i s situated i n unsurveyed lands, a l o c a t i o n plan 
should be attached, showing the surveyed l a t i t u d e and 
longitude of the mine shaft or m i l l , together with i t s 
p o s i t i o n r e l a t i v e to the i d e n t i f i a b l e physical features 
i n the v i c i n i t y . 

(3) The map of the s i t e should c l e a r l y show property l i n e s , 
the boundary of the exclusion zone, the lo c a t i o n and 
orientation of p r i n c i p a l structures within the s i t e , 
u t i l i t y routes such as gas, e l e c t r i c i t y and water routes, 
and roads, railways and waterways that traverse or are 

^ adjacent to the s i t e . I f unusual transportation d i f f i c u l t i e s 
are anticipated, these should be discussed. 

(4) The t o t a l area of the property held by the applicant 
should be stated, and the s e r i a l numbers of the i n d i v i d u a l 
claims should be l i s t e d . 

A.2.3 Security 

The measures to be taken to prevent th e f t , loss or unauthorized 
use of the uranium or thorium ore and concentrate, and to prevent 
i n t r u s i o n by unauthorized persons upon the waste management area 
should be described. Measures f o r deterring the misuse of 
t a i l i n g s a f t e r abandonment of the f a c i l i t y should be discussed. 

A.3 RESOURCES 

A.3.1 Ore Reserves and Resources 

Current estimates of ore reserves based on the l a t e s t 
submission to the Uranium Reserves Appraisal Group should be 
submitted. A tabular format i s suggested for summarizing these 
estimates. This information i s necessary to enable the Board s t a f f 
to property assess the extent of proposed mining operations, and 
the adequacy of proposed m i l l t a i l i n g s disposal f a c i l i t i e s . 
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A.3.2 Geology 

The geological structure of the orebody should be 
described, including I t s dimensions and approximate shape, 
and the country rock near the orebody should be described 
b r i e f l y . 

A.3.3. Mineralogy 

The assay weights of economically important minerals 
i n the orebody and the assay weights of gangue minerals 
should be l i s t e d . The l i s t should also include the p y r i t e 
(marcasite), pyrrhotite and t o t a l arsenic contents, and the 
arsenic minerals should be i d e n t i f i e d . 

A.4 THE SITE 

A.4.1 Demography and Land-Use 

The current and predicted population In the area 
surrounding the f a c i l i t y should be given as a function 
of d i r e c t i o n and distance from the s i t e . Nearby centres 
of permanent or transient population should be i d e n t i f i e d . 
The present uses of land i n the surrounding area and any 
predictable future development should be described. 

A.4.2 Flora, Fauna and Aquatic Biota 

The l o c a l vegetative cover, w i l d l i f e and aquatic 
biota should be described b r i e f l y . 

A.4.3 Meteorology 

The e f f e c t s which meteorological considerations w i l l have 
i n establishing design bases and operating requirements f o r the 
f a c i l i t y should be explained. S u f f i c i e n t meteorological data, 
obtained from nearby weather stations and from the s i t e i t s e l f , 
should be included to j u s t i f y the design requirements. The data 
should Include frequency of winds of a given v e l o c i t y and d i r e c t i o n , 
monthly temperatures, monthly and yearly p r e c i p i t a t i o n and monthly 
atmospheric water vapour. 

A.4.4 Hydrology 

(1) Information should be submitted about the hydrology 
of the s i t e and i t s surroundings within a radius of about 
10 km. The location, size, shape and other hydrological 
c h a r a c t e r i s t i c s of streams, lakes and shore regions and the 
regional and l o c a l groundwater aquifers, formations, sources 
and sinks should be described. Existing and proposed water 
control structures, both upstream and downstream, that may 
Influence conditions at the s i t e , should be described. Copies 
of the most recent and largest scale topographic maps of the 
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s i t e for the mine-mill and associated radioactive waste 
management f a c i l i t i e s should be included, showing any 
proposed changes to natural drainage features. Groundwater 
or piezometric contour maps of aquifers beneath and i n the 
v i c i n i t y of the s i t e to indicate flow directions and gradients 
should be provided. 

(2) The present use and projected future use of both ground 
and surface water sources i n the region surrounding the 
proposed mine-mill f a c i l i t y should be described. 

(3) The l o c a l ground and surface water q u a l i t y should be 
analyzed f or the following constituents: 

pH chlorides as CI 
t o t a l s o l i d s j / xgrosfl alpha 
suspended s o l i d s *^ *gcooo b e t a — 
dissolved s o l i d s i r o n as Fe 
sulphates as SO^ manganese as Mn 
uranium as U sodium as Na j / 

v thorium -227* 228, 230, 232 potassium as K 
Vradium -22b(xfafc/f&&*^ as Ca 
t o t a l kjeldahl nitrogen magnesium as Mg 

(expressed as N) copper as Cu 
n i t r a t e s (expressed as N) lead as Pb 
n i t r i t e s (expressed as N) zinc as Zn 
ammonia (expressed as N) n i c k e l as Ni 
a c i d i t y as CaC03 barium as Ba 
a l k a l i n i t y as CaCO e+*s*»,:"9>? & 
phosphorus as P • /**'<rS 

(4) Intake locations f or water required by the f a c i l i t y 
and the release points for and subsequent route of 
effluents from the mine-mill f a c i l i t y , including 
the waste management f a c i l i t i e s should be i d e n t i f i e d . 

(5) The route and destination of runoff from the mine-mill 
s i t e should be described, with s p e c i a l reference to 
periods of acute thaws or heavy p r e c i p i t a t i o n . The 
s u s c e p t i b i l i t y of the area to flooding should be discussed. 

(6) The a b i l i t y of the ground and surface water environment to 
disperse, d i l u t e or concentrate accidental releases of 
l i q u i d radioactive or chemically toxic effluents with respect 
to existing or potential future water users should be 
described. 

(7) The program for monitoring effluents and receiving water 
qu a l i t y during operation of the f a c i l i t y should be discussed. 

(8) The anticipated effect of pumping mine water on the l o c a l 
water table should be considered. 
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A.4.5 Geology and Seismology 

(1) Copies of the most recent and largest scale s o i l s maps 
and geologic maps covering the s i t e for the mine-mill 
and associated radioactive waste management f a c i l i t i e s 
should be submitted. The ef f e c t of s i t e geology on 
c i v i l design should be discussed. 

(2) Information on earthquakes and ground motion at the s i t e 
should be presented. 

A.5 THE MINE 

A.5.1 Existing Property Development 

(1) A b r i e f description should be given of any e x i s t i n g 
development, such as shafts, ad i t s , m i l l s , aud t a i l i n g s 
areas which had been constructed before control of the 
property was assumed by the applicant. The name or 
number, and the present and proposed depths or lengths 
of shafts or adits presently on the property should be 
given and those presently i n use should be i d e n t i f i e d . 

(2) I f ol d workings are to be dewatered, the chemical and 
r a d i o l o g i c a l c h a r a c t e r i s t i c s of the water before and 
af t e r any required treatment, the t o t a l volume and the 
destination of the water should be s p e c i f i e d . 

A.5.2 Design and A c t i v i t i e s of the Mine 

(1) A l l planned mining a c t i v i t i e s should be described. I f 
open p i t operations are proposed, and conventional 
underground operations are to follow, an estiamte should 
be given of when underground operations would begin. The 
extent of sorting or preconcentration before the i n i t i a l 
stages of fragmentation i n the m i l l should be described. 

(2) For underground operations, the description should show 
the mine layout, and should include a discussion of st r a t a 
control, the use of b a c k f i l l , the hoisting and haulage 
systems, the mining machinery and the v e n t i l a t i o n system. 

(3) For open p i t operations, the description should show the 
p i t layout, and should include a discussion of the loading 
machinery and the haulage system. The maximum length, 
width and depth of the p i t should be s p e c i f i e d . The extent 
of the planned restoration of the mined-out area should be 
described. 

(4) The nominal t o t a l d a l l y and yearly production of ore and 
the expected l i f e of the mine or p i t should be sp e c i f i e d . 
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(5) The e l e c t r i c a l power d i s t r i b u t i o n system should be 
discussed, with emphasis on those features which 
assure continuity of power s u f f i c i e n t f o r safety needs, 
including an evaluation of the r e l i a b i l i t y of sources, 
d i s t r i b u t i o n systems and equipment. 

(6) The type and quantity of material, including waste rock, 
that w i l l be rejected d a i l y during mining operations, and 
the management and storage of such material should be 
s p e c i f i e d . 

(7) If solution mining i s planned, the d a l l y volume of solution 
to be pumped, the chemical nature of the solution, Including 
pH and the uranium, i r o n and sulphate contents should be 
given. 

(8) The p r i n c i p a l uses of water i n the mine, the source of the 
water and the volume used d a i l y should be s p e c i f i e d , 

(9) The t o t a l volume of water to be discharged d a i l y from the 
mine during normal operation and whether any water w i l l be 
directed to the m i l l for process use should be s p e c i f i e d . 
The discharge points f o r the mine water and the flow rate 
of the water discharged as e f f l u e n t should be s p e c i f i e d . 
The expected chemical and r a d i o l o g i c a l c h a r a c t e r i s t i c s 
of the mine water, including pH, sulphates, i r o n , uranium, 
thorium and radium should be given. 

(10) The proposed operating schedule for the mine, including 
hours per day, days per week, weeks per year, s h i f t 
periods and number of employees should be given. 

A.6 THE MILL 

(1) A l l a c t i v i t i e s and processes i n the proposed m i l l i n g 
operation should be described. Crushing, grinding and 
extraction processes, and product and effluent handling 
should be discussed. A description of and operating 
s p e c i f i c a t i o n s for a l l major Items of process equipment 
should be given. A copy of the m i l l flow sheet should be 
attached, showing at which points various reagents or chemicals 
w i l l be added. The source of the m i l l water and the volume 
required d a i l y should be s p e c i f i e d . 

(2) The type and quantity of a l l reagents or chemicals to be 
used In the m i l l , and the reactions Involved should be 
s p e c i f i e d . 

(3) I f the proposed grinding c i r c u i t i s to employ rod or b a l l 
m i l l s , the expected t o t a l rod or b a l l metal losses should 
be given. The expected grind i n the grinding c i r c u i t should 
be given. 
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(4) The nominal daily and yearly ore processing capacity 
of the m i l l should be stated and the expected overall 
efficiency for the recovery of uranium or thorium should 
be given. The concentrates being produced and the quantities 
produced daily should be l i s t e d . The expected m i l l heads 
analysis, Including D O , ThO , Fe and total S should be 
specified. 3 8 2 

(5) If the m i l l i s to handle ore from other properties, the 
details of the proposed arrangements should be specified. 

(6) The expected chemical and radiological characteristics 
and the total volume of the water or solution to be 
discharged daily from the m i l l should be given. I f a l l 
water or solution leaving the m i l l i s not destined for the 
waste management area, this should be explained. 

(7) The average dry weight of tailings to be discharged daily 
from the m i l l , and the l i q u i d to sol i d ratio of the tailings 
should be specified. 

(8) The e l e c t r i c a l power distribution system should be discussed, 
as i n Section A.5.2 for the mine. 

(9) The proposed operating schedule for the m i l l , including 
hours per day, days per week, weeks per year, s h i f t periods 
and number of employees should be given. 

A.7 WASTE MANAGEMENT 

(1) The design, construction and operation of the waste 
management system should be described, and a detailed 
scale plan of the waste management area should be 
submitted. Guidelines for effluent release developed by 
other federal and provincial agencies may be used as a 
basis for defining design objectives. 

The plan should show: 

(a) a l l structures for settling, decanting, retaining 
and treating, and for controlling the movement of 
wastes or wastewaters from the mine-mill f a c i l i t y , 
and a l l structures for flood control and for 
otherwise diverting or controlling the movement of 
water i n existing water systems; 

(b) the flow network for wastes, wastewaters, and decant, 
including water directed back to the m i l l for re-use from 
the waste management f a c i l i t i e s , such as settl i n g ponds, 
and the expected flow rates within the network; 
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(c) the watercourses or waterbodies receiving the 
effluent from the waste management system and the 
effluent flow rate; 

(d) any existing water system, flowing either permanently 
or intermittently, which w i l l be engulfed, disturbed, 
or diverted by any part of the waste management system, 
and the flow rate and flow direction of such water; 

(e) any existing water system which w i l l or might flow Into 
any part of the waste management system, and the flow 
rate of such water; 

(f) the direction of flow and the flow rate of groundwater 
on the si t e occupied by the waste management system. 

(2) The design, construction and operation of a l l structures 
referred to i n Subsection (1) (a) above should be 
described, and detailed large scale drawings of such 
structures should be included. Typical cross sections 
of a l l proposed embankments and anticipated future extensions 
should be shown. Embankment design should Include Information 
on height, top width, side slope freeboard, seepage control, 
protection of embankment surfaces and foundation design. 

(3) A design analysis of the integrity of the proposed waste 
management system should be provided and should Include, 
where applicable, the results of s o i l tests, geologic 
exploration, nature of foundation materials, s t a b i l i t y 
investigations and characteristics of f i l l material. 

(4) Conditions that might lead to accidental release of the 
waste, the recovery action to be taken i n the event of 
a release, the probable effects of such releases on public 
health and on environmental quality, and the proposed 
programs of inspection and maintenance to prevent such 
accidental release should be evaluated and discussed. 

(5) The size and the total dry weight capacity of a l l proposed 
tailings impoundment f a c i l i t i e s should be specified. If 
any impoundment f a c i l i t y i s to occupy a former lake basin, 
the approximate size of the basin should be given. 

(6) The expected maximum and average depths of tai l i n g s i n the 
tailings impoundment f a c i l i t i e s after a l l operations on the 
property have ceased should be stated. 

(7) If the proposed tailings impoundment f a c i l i t i e s are not 
intended to contain the entire production from the mine-mill 
f a c i l i t y for the l i f e of the f a c i l i t y , the plans for future 
tailings management should be discussed. 
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(8) If s o l i d t a i l i n g s from the m i l l or elsewhere are to be 
used as b a c k f i l l or for other purposes, the quantities 
used d a i l y for each purpose should be s p e c i f i e d . 

(9) The chemical and r a d i o l o g i c a l c h a r a c t e r i s t i c s of a l l present 
water systems which w i l l be disturbed or diverted by the 
waste management system of which might flow into any part of 
the waste management system, and the expected chemical and 
r a d i o l o g i c a l c h a r a c t e r i s t i c s of the effluent discharged from 
the waste management system during f u l l operation should be 
given. 

(10) The chemical and physical treatment f o r c o n t r o l l i n g the chemical 
and r a d i o l o g i c a l q u a l i t y of the effluen t eventually discharged 
from the waste management system should be described. The 
s e t t l i n g time and the chemical addition rates should be 
spe c i f i e d , the equipment should be described, and relevant 
engineering drawings should be supplied. 

(11) Measures for c o n t r o l l i n g the movement of material from s o l i d 
waste p i l e s due to the eff e c t of heavy r a i n f a l l , flooding 
and wind erosion should be discussed. The l e a c h a b l l i t y 
of radium i n the waste rock should be considered. 

(12) The on-site management of radioactive waste other than 
t a i l i n g s and waste rock should be described. Arrangements 
for the o f f - s i t e storage and management of radioactive 
waste material or used contaminated equipment or parts 

, should also be described. 

(13) If some or a l l of the waste management area i s not on 
property controlled by the applicant, the owners of the 
property claims should be i d e n t i f i e d and the claim 
boundaries should be shown on the plan i n Subsection (1). 
Copies of a l l pertinent agreements signed with the owners 
of the claims not held by the applicant should be attached. 

(14) Provisions for revegetation and for the chemical or physical 
treatment of the contained t a i l i n g s a f t e r abandonment 
should be described. 

A. 8 HEALTH AND SAFETY 

A.8.1 P o l i c y 

The applicant's p o l i c y with respect to occupational 
health and safety, and accident prevention should be stated. 
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A.8.2 Radiation Protection 

(1) The administrative organization of the radiation safety 
or health physics program including the authority and 
r e s p o n s i b i l i t y of each position, and the experience 
and q u a l i f i c a t i o n s of the personnel responsible f o r the 
health physics program should be described, 

(2) The health physics f a c i l i t i e s , laboratory f a c i l i t i e s for 
r a d i o a c t i v i t y analyses, and the f a c i l i t i e s for washing, 
eating, changing and laundering should be described. The 
source and quality of water used for drinking, cooking 
and bathing should be s p e c i f i e d . 

(3) A l l measures f o r ensuring that the exposure of mine-mill 
workers to a l l i n t e r n a l and external radiation w i l l be as 
low as reasonably achievable should be discussed. 
Consideration should be given to: 

(i) radon or thoron, and to radon or thoron daughters 
i n the atmosphere; 

( i i ) long-lived alpha emitters, such as uranium, thorium 
and Ra-226 i n the atmosphere; 

( i i i ) other radioactive material, such as Th-230, Pb-210 
and Po-210 i n the atmosphere; 

(iv) external gamma radiation; 

(v) external beta radiation. 

Some of the measures which should be discussed are: 

(a) the design of the mine and m i l l to minimize the 
radiation exposure of workers; 

(b) i s o l a t i o n or diversion of radon or thoron from main 
a i r streams, including control of radon-bearing 
underground water; 

(c) v e n t i l a t i o n - the design and layout of the main and 
a u x i l i a r y v e n t i l a t i o n systems i n the mine, i n ore 
storage areas, i n the m i l l , and i n any other area 
should be described, and the relevant design calculations 
for the main fans should be shown; the discussion should 
be supplemented with appropriate drawings to show the 
flow d i s t r i b u t i o n s and flow capacities; and the control 
system for operating the v e n t i l a t i o n system should be 
described; 
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(d) a i r cleaning - the design of the a i r f i l t r a t i o n 
systems i n the mine and i n the m i l l , the equipment 
used, the radionuclide removal e f f i c i e n c y , the 
maintenance required, including regeneration and 
replacement of f i l t e r elements, and the plans for 
managing the collected wastes from the f i l t r a t i o n 
system should be discussed; 

(e) dust control - the f a c i l i t i e s and measures for preventing 
and suppressing the emission of both radioactive and 
non-radioactive dust during mining and m i l l i n g operations 
and for c o n t r o l l i n g the airborne concentration of dust 
should be discussed; the discussion should Include 
the r o l e of the general and a u x i l i a r y v e n t i l a t i o n 
systems, and the design of the enclosures, exhaust 
systems and c o l l e c t o r s ; 

(f) monitoring - instruments, plans and procedures for 
p e r i o d i c a l l y and continually surveying or monitoring 
the working environment i n the mine and m i l l for both 
i n t e r n a l and external radiation should be described, 
including s p e c i f i c a t i o n s such as s e n s i t i v i t y and range, 
the c a l i b r a t i o n , maintenance and numbers of such 
instruments, the frequency and l o c a t i o n of the measurements, 
and the sources and expected magnitude of errors or 
uncertainties i n the measurements; and the program for 
personnel dosimetry and the bioassay program should be 
described; 

(g) respiratory protection - the types and s p e c i f i c a t i o n s 
of the respirators to be used, the requirements for 
inspection and maintenance, the testing frequency 
and the frequency of use should be described; 

(h) job rotation - the extent and j u s t i f i c a t i o n f o r job 
rotation should be discussed with reference to the 
expected external radiation l e v e l s and to the design 
l e v e l s of airborne radionuclides i n work areas; 

( i ) administrative and operational procedures - a description 
should be given of the practices and procedures which 
w i l l be implemented and the precautions which w i l l be 
taken i n the conduct of various mining and m i l l i n g 
operations to ensure that external r a d i a t i o n l e v e l s , 
airborne radionuclide concentration l e v e l s , and 
occupational radiation exposure w i l l be as low as reasonably 
achievable; operational l i m i t s and rules with respect to 
radiation protection should be s p e c i f i e d , the action l e v e l s 
for radiation alarm systems, the c r i t e r i a for establishing 
the l e v e l s and the procedures to be followed when the levels 
are exceeded should be described; a detailed description 
of the control measures for preventing inhalation and 
ingestion of uranium or thorium concentrate, and the rules 
for personal hygiene and use of personal protective 
equipment both i n the mine and In the m i l l should be given. 
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(4) The system for measuring, compiling, recording, and reporting 
the cumulative radiation exposure of i n d i v i d u a l workers 
should be described. 

(5) The release rates of radionuclides to the atmosphere from 
the v e n t i l a t i o n and exhaust systems under normal operating 
conditions should be speci f i e d and should be rel a t e d to the 
re s u l t i n g exposure both of workers on-site and of the public 
o f f - s i t e at the boundary of the exclusion zone. Any provisions 
for monitoring and c o n t r o l l i n g gaseous releases of radionuclides 
should be described. 

A.8.3 Medical Surveillance 

The program for monitoring and supervising the health of 
employees should be discussed and should Include a b r i e f 
description of the medical examinations conducted during 
employment and the frequency and timing of such examinations. 

A.8.4 Conventional Health and Safety 

The administrative organization of the health and safety 
program, other than the radiation safety or health physics 
program, the authority and r e s p o n s i b i l i t y of each p o s i t i o n , 
and the experience and q u a l i f i c a t i o n s of the personnel 
responsible for the health and safety program should be described. 

A.8.5 Induction Program 

The induction program for new employees should be described, 
emphasizing the health and safety topics which w i l l be covered. 

A.8.6 Training 

The t r a i n i n g programs for supervisors and for new and 
experienced employees should be described, i n d i c a t i n g the 
degree of emphasis placed on health and safety topics, including 
r a d i a t i o n protection. 

A.8.7 Accident Prevention 

The proposed accident prevention program should be described. 
The types and frequency of safety meetings, p a r t i c u l a r l y those 
involving workers, should be discussed. The major types of 
i n j u r i e s to be guarded against, and the causes of and circumstances 
surrounding t y p i c a l accidents should be described. The extent 
to which causes of accidents w i l l be investigated, and the 
frequency of safety inspections of equipment and work areas should 
be s p e c i f i e d . 
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A.8.8 F i r e Prevention 

The possible f i r e hazards i n the mine, m i l l and elsewhere 
on the s i t e , and the precautions which w i l l be taken to prevent 
f i r e s should be discussed. Special mention should be made of the 
f i r e hazards which may be associated with the solvent extraction 
process. The tr a i n i n g of personnel f o r f i r e f i g h t i n g and the f i r e 
f i g h t i n g f a c i l i t i e s and equipment should be described. 

A.8.9 Mine Rescue 

The f a c i l i t i e s and tra i n i n g of personnel f o r mine rescue 
work should be described, and the number of supervisors and 
personnel trained for rescue work should be given. 

A.8.10 F i r s t Aid 

F i r s t a i d f a c i l i t i e s , including emergency showers for 
acid or a l k a l i n e splashes, should be described. The 
q u a l i f i c a t i o n s of attendants and the f r a c t i o n of a l l 
personnel which w i l l be given f i r s t a i d t r a i n i n g should be 
sp e c i f i e d . 

A.8.11 Noxious Gases and Fumes 

The measures, f a c i l i t i e s and equipment should be described 
for c o n t r o l l i n g noxious gases and fumes, such as d i e s e l exhaust, 
sulphur dioxide, arslne and hydrogen cyanide, which may be 
produced or encountered during mining and m i l l i n g operations. 

A.8.12 Dangerous Substances 

The f a c i l i t i e s , equipment and program f o r protecting 
employees from a l l p o t e n t i a l l y hazardous substances used or 
encountered during mining and m i l l i n g operations should be 
described. 

A.8.13 Hearing Conservation 

A l i s t of anticipated noise sources, estimated noise l e v e l s 
and a description of measures and equipment f o r noise attenuation 
should be given. 

A.8.14 Non-Radiological Monitoring 

Instruments, procedures and f a c i l i t i e s should be described 
for sampling, monitoring, and analyzing the l e v e l s of a l l chemically 
toxic substances, such as dusts, fumes, gases and chemicals, i n 
the mine-mill working environment. Instruments and procedures 
for measuring noise exposure should be included. 

.../28 



- 28 -

A.8.15 Communications 

The communications and warning systems i n the mine and 
i n the m i l l , and the associated instrumentation and equipment 
should be described. 

A.9 STANDARDS AM) REGULATIONS 

A.9.1 Standards 

The standards that have been adopted with respect to 
l i m i t i n g the exposure of workers or members of the public 
should be summarized for the following: 

(a) Radon and radon daughters i n a i r , or thoron and 
thoron daughters i n a i r ; 

(b) Long-lived alpha emitters i n a i r , such as natural 
uranium, natural thorium and Ra-226; 

(c) Other s i g n i f i c a n t radionuclides i n a i r , such as 
Th-230, Pb-210 and Po-210; 

(d) External r a d i a t i o n from ore or concentrate; 

(e) Natural uranium, natural thorium, Ra-226, and other 
s i g n i f i c a n t radionuclides i n the mine-mill effluent 
and i n the mine-mill drinking water; 

(f) Quartz i n respirable dust; 

(g) Respirable dust; 

(h) Diesel exhaust; 

( i ) Other toxic gases or fumes; 

(j) Toxic chemicals; 

(k) Noise. 

A.9.2 Regulations 

The mine 6afety and p o l l u t i o n control regulations that are 
applicable to the proposed mining and m i l l i n g operations should 
be speci f i e d . 
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A P P E N D I X B 

INFORMATION TO BE INCLUDED IN ANNUAL REPORTS 

B.l INTRODUCTION 

The submission of an Annual Report i s a requirement under 
the conditions of the operating licence. The purpose of the 
Annual Report i s to summarize the performance and operation of 
the mine-mill f a c i l i t y and associated waste management f a c i l i t i e s , 
to describe any changes i n procedures or equipment, and to report 
the occurrences of events which could have had, or did have a 
s i g n i f i c a n t Influence on public or personnel safety. 

For convenience, the information s p e c i f i e d here has been 
put under t o p i c a l headings, but Annual Reports need not 
necessarily follow a s i m i l a r format. Although the Information 
s p e c i f i e d here i s the basic information expected from a l l 
licensees, other information necessary for evaluating the 
operation of the mine-mill f a c i l i t y may also be requested 
at any time. 

The use of SI metric units Is encouraged, with customary 
units referred to parenthetically. 

B.2 GENERAL 

B.2.1 Organizational Information 

(1) ̂  The f u l l name and address of the licensee, and the Mine-Mill 

F a c i l i t y Operating Licence number should be given. 

(2) Any changes should be reported i n the following: 

(a) Directors or o f f i c e r s ; 

(b) Home addresses of directors or o f f i c e r s ; 

(c) . Key management personnel and mine-mill organization; 
(d) Persons or organizations associated with the licensee 

i n his operations; 

(e) Names and addresses of- persons or organizations 
associated with the licensee; 

(f) Nature and extent of the interests i n the property 
and i n the mining operations of persons or organizations 
associated with the licensee; 

(g) Property l i n e s , s i t e boundaries, t o t a l area of the property 
and s e r i a l numbers of claims. 
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B.2.2 Security 

Details of any changes i n security arrangements from 
those previously described should be given. 

B.2.3 Transfer of Concentrate 

The amount of concentrate transferred from the m i l l during 
the preceding year should be reported and the rec i p i e n t s 
i d e n t i f i e d . 

B.3 RESOURCES 

B.3.1 Ore Reserves and Resources 

Current estimates of ore reserves, as defined i n Section 
A.3.1, should be given. 

B.3.2 Geology 

Additional information should be provided on the geological 
structure of the orebody obtained from production and exploration 
work In the preceding year, i l l u s t r a t e d by maps, sections and 
core logs. 

B.4 OPERATION 

B.4.1 The Mine 

(1) The t o t a l and d a i l y average quantities of ore mined, 
the quantity of waste rock moved to waste p i l e s , and 
the quantity of waste rock used to b a c k f i l l the mine 
should be given. 

(2) The extent of exploration with d r i f t s , r a i s e s , shafts 
and i n c l i n e s should be described. 

(3) S i g n i f i c a n t changes i n the method of mining should be 
reported. Different mining methods which may have been 
employed during the previous year should be evaluated. 

(4) The v e n t i l a t i o n development i n d r i f t s , r a i s e s , shafts 
and i n c l i n e s should be described. Updated maps (plans 
and sections) of the v e n t i l a t i o n system should be supplied 
showing the d i r e c t i o n and flow rates for fresh and exhausted 
a i r . 

(5) Updated maps (plans and sections) should be supplied showing 
the stoping and tha extent of the development during the 
preceding year. 
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(6) The expected l i f e of the mine based on current long 
range production plans should be given, 

(7) The volume of water being discharged d a i l y from the mine 
during normal operation, and the chemical and r a d i o l o g i c a l 
c h a r a c t e r i s t i c s of the water should be given (see Section 

2). 

(8) Any treatment of the water discharged from the mine and 
whether any of i t i s recycled should be described. 

B.4.2 The M i l l 

(1) The t o t a l and d a i l y average m i l l feed rate, the grade of 
m i l l feed, the analysis of present m i l l heads, the amount, 
nature and grade of concentrates produced, the average 
recovery of U^Og °* ThO per metric ton milled, the o v e r a l l 
uranium extraction obtained, and the number of days of m i l l 
operation should be reported. 

(2) The average s o l i d losses and the average solution losses 
of t a i l i n g s expressed as U^Og or ThO^ per metric ton 
m i l l e d should be given. 

(3) The quantity of t a i l i n g s directed to the waste management 
system and the quantity used as b a c k f i l l i n the mine should 
be reported. 

(4) ^ S i g n i f i c a n t changes i n the method of m i l l i n g should be 
reported, and the e f f e c t of such changes evaluated. 

(5) A copy of the current m i l l flow sheet should be supplied, 
i n d i c a t i n g materials balance and reagent addition points. 

(6) The types and quantities of reagents being used, and the 
consumption of grinding media should be given. 

(7) The volume and the chemical and r a d i o l o g i c a l c h a r a c t e r i s t i c s 
of the water and solution being discharged d a i l y from the m i l l 
should be reported. 

(8) Any treatment being applied to the t a i l i n g s stream p r i o r 
to discharge from the m i l l , and the amount of rec y c l i n g 
should be described. 

(9) The dry weight quantity of t a i l i n g s discharged d a i l y , the 
character of the t a i l i n g s material, such as screen analysis 
and any treatment of t a i l i n g s to produce b a c k f i l l material 
should be reported. 

(10) Provisions being made to produce additional values, such as 
thorium, from the t a i l i n g s should be described. 

I 
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B.4.3 Waste Management 

(1) Updated plans and sections should be provided showing the 
extent and depth of stored t a i l i n g s . Plans and drawings 
should be supplied of any retaining structures, decant 
mechanisms and solution treatment systems which have been 
changed. The extent of preventive maintenance c a r r i e d out 
on the components of the waste management system, such as 
embankments, should be described. 

(2) Any changes i n the s e t t l i n g times of s o l i d s from the effluent 
and i n the chemical addition rates should be described. 

(3) The treatment of the t a i l i n g s dam decant should be described 
and the quantities of reagent used should be reported. The 
retention time f o r the effluent i n s e t t l i n g ponds, and the 
decant flow rates should be given. 

(4) The flow rate and the chemical and r a d i o l o g i c a l c h a r a c t e r i s t i c s 
of the efflu e n t discharged from the waste management system 
should be reported (see Section B.5.2). 

(5) Work done on revegetation or other means of s t a b i l i z a t i o n 
and control of t a i l i n g s for permanent storage should be 
described. 

B.4.4 Operating Problems 

Safety-related problems that occurred as a r e s u l t of process 
malfunctions or of other f a i l u r e s should be described. The 
corrective actions that were i n i t i a t e d and the e f f e c t of such 
action with respect to improving the operation should be discussed. 

B.5 HEALTH AND SAFETY 

B.5.1 Radiation Protection 

(1) A summary of the r e s u l t s of the radia t i o n surveys f o r radon 
or thoron daughters i n working places should be given. 

(2) A concise report on the r e s u l t s of the bioassay program 
should be given, r e s u l t s and trends noted and data tabulated. 

(3) A concise report on the r e s u l t s of the personal dosimetry program 
should be given, with resu l t s and comments and tabulation of data. 

(4) A l i s t of the atomic radiation workers who were employed by 
the licensee during the previous year, and t h e i r accumulated 
exposures during the year should be provided. 
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(5) The number of employees whose exposures to radon daughters 
exceeded 1.0, 1.5 and 2.0 WLM i n any three month period 
during the year, and the number of employees whose exposures 
exceeded 2.0, 3.0 and 4.0 WLM during the preceding twelve 
month period should be given. I f any worker had been 
exposed to more than 2.0 WLM during a quarter, or to more 
than 4.0 WLM during the year, a detailed explanation of the 
reason f o r such occurrence should be given and measures 
for preventing future similar occurrences should be described. 

(6) The number of employees whose whole body exposures to external 
rad i a t i o n exceeded 0.5, 1.0 and 3.0 rem i n any three month 
period during the year, and the number of employees whose 
exposure exceeded 3.0, 4.0 and 5.0 rem during the preceding 
twleve month period should be given. If any worker had been 
exposed to more than 3.0 rem during a quarter, or to more 
than 5.0 rem during the year, a detailed explanation of 
the reason for such occurrence should be given and measures 
for preventing future similar occurrences should be described. 

(7) Any changes i n the radiat i o n monitoring program and i n the 
methods or equipment being used should be reported. 

(8) Any ra d i a t i o n safety training given during the year should 
be noted and changes In training procedures described. 

B.5.2 Eff l u e n t Monitoring 

(1) Data obtained by the various systems f o r monitoring gaseous 
and l i q u i d effluents and receiving water q u a l i t y should be 
presented i n tabulated form showing both the chemical and 
r a d i o l o g i c a l c h a r a c t e r i s t i c s . Any changes i n the monitoring 
program and i n the methods or equipment being used should be 
reported. 

(2) The average concentrations of Ra-226 i n the following should 
be reported: 

(a) untreated mine water; 

(b) untreated m i l l water; 

(c) treated effluent discharged from the waste management 
system; 

(d) drinking water on-site; 

(e) drinking water i n the surrounding area o f f - s i t e . 
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B .5 .3 A i r Contaminants 

(1) A general description should be presented of the extent of 
the hazards to employees of various airborne contaminants, 
other than radon or thoron daughters, during the previous 
year. Average airborne concentrates of quartz i n respirable 
dust, toxic gases or fumes and uranium or thorium 
concentrate should be given. 

(2) Over-exposures to contaminants sp e c i f i e d i n (1) above 
should be described and explained. 

B.5.4 Miscellaneous Programs and Practices 

Any changes i n safety practices, i n the medical surveillance 
program and i n the induction, tr a i n i n g , accident prevention, mine 
rescue, f i r s t a i d and the f i r e f i g h t i n g programs should be 
described. D r i l l s c a r r i e d out to rehearse emergency situations 
should be noted and assessed. 

B.5.5 Noise 

The current noise sources and noise l e v e l s should be l i s t e d , 
and the methods being used to ensure protection from noise should 
be described. 

B.5.6 S i g n i f i c a n t Events 

Events of the type and magnitude which were not anticipated 
and which could have had, or did have a s i g n i f i c a n t influence on 
public or personnel safety should be described. 

B.6 COMPLIANCE WITH OTHER FEDERAL AND PROVINCIAL REGULATIONS 

General comments should be documented on aspects of the 
operation of the f a c i l i t y regulated by other federal or p r o v i n c i a l 
agencies, such as i n d u s t r i a l safety and environmental protection, 
i n order to give the Board a broader understanding of how well the 
f a c i l i t y i s being" operated with respect to the requirements of these 
agencies. 

B.7 OUTLOOK 

A general projection should be given as to the future 
operation of the f a c i l i t y , and any s i g n i f i c a n t changes i n i n t e r n a l 
or external conditions that are proposed or foreseen should be 
mentioned. This should note, In p a r t i c u l a r , any action that i s 
being considered or that i s to be taken to correct any recognized 
d e f i c i e n c i e s r e l a t i n g to safety. 



APPENDIX 4.3.1 

Petroleum Resources 

Provinceof Ministryof Energy, C.Of^\P^-\^ f Y F i ' E f t • 
British Columbia [ f i ne sand^ r r u s s n o i J C r f o f e r * \ 0 - \ \ 

Our F i l e : MX-

(Address of D i s t r i c t ) 

DATE 

TO: 

Dear S i r : 

Re: Proposed M i n e r a l E x p l o r a t i o n Permit MX-
Located a t 
Operator/Company 

Your proposed m i n e r a l e x p l o r a t i o n , as d e s c r i b e d i n "NOTICE OF WORK. 
ON A MINERAL PROPERTY" dated , has been r e 
viewed pursuant to S e c t i o n 10 of the Mines R e g u l a t i o n Act and 

- found to be s a t i s f a c t o r y 
o r - you a r e r e q u i r e d t o comply w i t h the f o l l o w i n g 

c o n d i t i o n s : e t c . 

The "RECLAMATION PROGRAM" as d e s c r i b e d pursuant to S e c t i o n 11 and 
dated 

- has been recommended f o r a p p r o v a l to the C h i e f 
I n s p e c t o r 

o r - w i l l r e q u i r e i n c l u s i o n of the f o l l o w i n g c o n d i 
t i o n s b e f o r e a recommendation f o r a p p r o v a l can 
be forwarded t o the C h i e f I n s p e c t o r : e t c . 

You w i l l subsequently be n o t i f i e d by the S e n i o r Reclamation I n s p e c t o r 
w i t h r e s p e c t to amount of s e c u r i t y d e p o s i t (bonding) and i s s u a n c e of 
a permit pursuant to t h e Mines Re g u l a t i o n A c t , S e c t i o n 11, 

For your i n f o r m a t i o n the f o l l o w i n g i s i n c l u d e d w i t h t h i s l e t t e r : 
- Requirements of other government agencies 

(as they may be a p p l i c a b l e ) 
- Copy of S e c t i o n s 10 and 11 of the Mines 

R e g u l a t i o n Act 
- A Form 10-11 t o be completed at the end 

o f the work season. 

Yours very t r u l y , 

Inspector of Mines & 73 
Resident Engineer 

c c : V i c t o r i a O f f i c e 

. S<* \ a\\ l O /;ftn r # v « - \ — V / J * * uwJlcrc7Y"o«rA^ work U OtoQO'&Ji 



A P P E N D I X 4.3.2 

Attached please flndUHOTICE: OF WORK OS A PLACER.LEASE" submitted^wgL 
to t h i s o f f i c e pursuant to Section 10 of the Mines Regulation Aet,Lr^j& 
and found satisfactory. .. ;•. ^. ... ^ _ -„ % • £g^£j|jB 

I have reviewed plans of operation and RECLAMATION PROGRAM with : 
reclamation s t a f f . A permit i s recommended with bonding at 
$ • 

Special conditions pursuant to Section 11 
- are not required. -„'... 

• or - a r e recommended as follows: 

ST 

J " " V i " " " -" - - V ^'"^'^•'^•"^fe 

ROUTING INSTRUCTIONS -. 
.'. Beth St oner ; 

5 i ^ ^ ^ ^ p S ^ ? ^ ^ ^ ^ ^ ^ ^ f e ^ s i i ^ ^ 
K ^ A t f a c h e d please find"%OTTCE OFWURK: Off A PLACER. LEASE'1" snhmitxed.'^:^^ 

T t o this o f f i c e pursuant to Section 10 of the Mines Regulation. Act-^'T^'^2 
jjt and found satisfactory.:- _£2sb-r^-- • \z- • '/ ' '- Q$ic& 

f£jfr have reviewed: plans* of operation and RECLAMATION PROGRAM wittr J*]glggSS 
^ ^ r e c l a m a t i o n s t a f f . . A, permit: i s . recommended with bonding at— -

ROOTING' INSTRUCTIONS 
\,-*vBeth Stoner 

CXS DMG- -. 
O v JEM O AJR 

a wcs. 

.Mil 

^^^&^^^^f f i^R^ D l 3 t E ± c C :
 I n s ^ e c ^ o i r " o f Wines • 

# ^ ^ ^ ^ ^ ^ ^ g ^ ^ p ^ R e s l d e n t : ' Engineer-" ' ^ ^ ^ ^ 



APPENDIX 4.3.3 

Our File: MX-

525 Superior Street 
Victoria, B.C. 
V8V 1T7 

DATE 

TO: 

Dear Sir: 

Re: Permit Approving Reclamation Program MX-
Pursuant to Section 11, Mines Regulation Act 
Name of Property 
Located at ' '  

This letter w i l l acknowledge receipt of your report dated 
. It has been reviewed and issuance of a 

permit has been approved by the Chief Inspector of Mines, 
Mr. W.C. Robinson, P.Eng. 

A security deposit of $ is required to be posted for 
the proposed disturbance of hectares of land. This can 
be done through your bank with the enclosed Receipt and Agreement 
Forms> Please advise the bank to complete the forms, retain one 
copy and return the original to this office. When the completed 
form has been received from the bank the signed permit w i l l be 
Issued to you. 

Enclosed is a photocopy of the permit which is proposed to be 
Issued to you. Please ensure that the acreage shown is sufficient 
for your needs. If this is not the case, please advise this office 
and the permit w i l l be revised. 

Yours very truly, 

J.D. McDonald, P.Eng., 
Senior Reclamation Inspector 

J D M / 

cc: District Inspector 
District Reclamation Inspector/Technician. 

Province of Ministry of Energy, 
British Columbia Mines and 

Petroleum Resources 
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APPENDIX 4.3.4 

Province of 
British Columbia 

Ministry of Energy, 
Mines and 
Petroleum Resources O U T ? £ R . f » \ ; - r -

Our File: MX-

525 Superior Street 
Victoria, B.C. 
V8V 1T7 

DATE 

TO: 

Dear Sir: 

Re: Permit Approving Reclamation Program MX-
Pursuant to Section 11, Mines Regulation Act 
Name of Property 
Located at 

Receipt is acknowledged of the completed Receipt and Agreement 
Form in the amount of $ , dated . 

Please find enclosed herewith, Mineral Exploration Permit MX-
duly signed by the Chief Inspector of Mines, Mr. V.C. Robinson, 
P.Eng. In particular, your attention is drawn to the Terms and 
Conditions, which are an Integral part of this permit. 

Security deposit w i l l be adjusted on the basis of field inspections 
by this Ministry, and on reclamation reports which may in the 
future be requested. 

When work on the site is complete, please document reclamation and 
forward a request for return of bonding to the Inspector of Mines, 
Mr. at . 

Yours very truly, 

J.D. McDonald, P.Eng., 
Senior Reclamation Inspector 

JDM/ 

End. 

cc: District Inspector of Mines 
District Reclamation Inspector/Technician 
Bank 
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APPENDIX 4.3.5 

F P r o v i n c e ^ - Mfnistrxof^ ^ 
II ^ r ° * i n c e ; 0 1 * : Energy;Mines^ancfi^- v 
h BritfsfkCblumbfait̂ ' PetrQfeuntResouicesrz 

Provincesogv 

T o : ALL DISTRICT INSPECTORS D a t e : J u A v 2 3> 1 9 7 9 

Our File: 

Attached is a l i s t of a l l companies holding general 
permits issued for exploration in British Columbia. 

If your district receives a Form 10-U submission 
from one of these companies, the new procedure w i l l be 
to mark the MX number plainly visible on the 10-11 form 
and send us a copy for our fi l e s . 

General files w i l l be reviewed periodically for 
the amount of activity and bonding status. The proposed 
changes to the existing permit procedure do not affect 
the numbering of General Permits. 

We w i l l maintain an up-to-date l i s t of General 
Permits which w i l l be circulated periodically. 

J.D. McDonald, P.Eng., 
Senior Reclamation Inspector 

/eas 

cc: W.C. Robinson 
V.E. Dawson 
A.J. Richardson 
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GENERAL PERMTTS TSS11EI1 

Company Ntim Permit Vq, 
Amax Potash Ltd. . MX--179 
Bethlehem Copper MX- 2 
BP Minerals Ltd. MX' 103 
Brenda Mines Ltd. MX--164 
Canadian Superior Exploration Ltd. MX- 67 
Cominco Ltd. MX--88 
Consolidated Rexpar Minerals & Chemicals Ltd. MX--118 
Dupont of Canada Exploration MX-•111 
Gibraltar Mines Ltd. (N. P. L.) MX--65 
Gold Fields Exploration Canada Ltd. MX-•167 
Hudson's Bay Oil and Gas Co. Ltd. " MX--70 
Imperial Oil Ltd. MX--101 
Kaiser Resources Ltd. MX--165 
Kelvin Energy Ltd. MX- 147 
Lacana Mining Corporation MX- 133 
Mountain Minerals Co. Ltd. MX--148 
Newconex Canadian Exploration Ltd. MX-•74 Cancelled 20/7/7'. 
Noranda Exploration Co. Ltd. MX- 79 
Norcen Energy Resources MX--139 
Pacific Petroleums Ltd. MX--142 
Placer Development Ltd. MX--80 
Quintan a Minerals Corp. MX--76 
Rio Tinto Canadian Explorations Ltd. MX--66 
Shell Canada Resources Ltd. MX-:131 
Union Carbide Canada Ltd. MX-•121 
Union Oil Company of Canada Ltd. MX--123 
Utah Mines MX-•14 
Western Mines Ltd. - MX--68 
*Sun Oil Company Ltd. MX -182 

* Permit not yet issued because bonding not received. 
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APPENDIX 4.4.1 

To: District Inspectors • Date: May 17, 1979 
Our File: 

Re: Uranium Exploration 

It i s essential that the Ministry be aware of those properties on which 
exploration for uranium or thorium is being conducted. 

When a Form 10-11 is received and you consider that the prime exploration 
target is uranium or thorium, the following procedure is to be followed: 

1. A letter to the company asking i f uranium or thorium is being 
prospected for and the methods of exploration, i.e. geo
chemical, geophysical, drilling or trenching. 

2. If drilling or trenching or both is being done, a permit 
authorizing surface work pursuant to Section 11 of the 
Mines Regulation Act will be required, following the 
procedure already being used. No drilling or trenching 
Is to commence without a permit being issued. 

3. A company or individual is required to report to the District 
Inspector, occurrences of more than 0.05% uranium or thorium 
when encountered in drilling or trenching. 

4. The Chief Inspector of Mines should be kept advised on 
uranium exploration where drilling and/or trenching is 
being done. 

W. C. Robinson, P.Eng., 
Chief Inspector of Mines 

JDMrkw 

c.c. E. R. Macgregor 
A. J. Richardson 
V. E. Dawson 
J. D. McDonald 
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APPENDIX 4.4.2 

To: District Inspectors Date: June 25, 1979 
Our File: 

Re: Uranium Exploration - Cementing in Drill Holes 

Dr i l l holes which encounter uranium mineralization in excess of 0*05% 
uranium shall be cemented in. Because of variable geological conditions 
the cementing of holes shall be done on instructions of the District 
Inspector. 

6 
W. C. Robinson, P. Eng. 
Chief Inspector of Mines 

: l r 

c.c. E. R. Macgregor 
A. J. Richardson 
V. E. Dawson 
J. D. McDonald 
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APPENDIX 4.4.3 

To: ALL DISTRICT INSPECTORS Date: August 15, 1979 

Our File: 
Re: Uranium Exploration - Monitoring D r i l l Holes 

Where exploration drilling is being carried out for uranium, 
and where a drinking-water supply could possibly be affected, the following 
steps should be taken: 

1. Where d r i l l holes have encountered uranium mineralization, 
or where uranium mineralization could be encountered due 
to a nearby known occurrence, the cuttings from the hole 
should be monitored for radiation at regular intervals 
(at least twice per shift) and the results recorded. 

2. If such monitoring Indicates that an occurrence in excess 
of 5.0 per cent uranium has been encountered, drilling 
shall be stopped, and the District Inspector notified. 

3. Drilling must not re-commence until assurance can be given 
that i t can be done safely. 

WCR/tr 
c.c. E. R. Macgregor 

V. E. Dawson 
A. J. Richardson 
J. D. McDonald 
S. Elias 

W. C. Robinson, 
Chief Inspector of Mines 
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APPENDIX 4.4.4 

To: ALL DISTRICT INSPECTORS Date: August 17, 1979 
Our File: 

Re: Uranium Exploration - Drilling 

The following directive supercedes that issued on 
August 15, 1979. 

Where exploration drilling is being carried out for uranium, 
or where uranium has been encountered on a property, and where a 
drinking-water supply could possibly be affected, steps should be 
taken to ensure that d r i l l water is re-circulated, and cuttings suitably 
contained to ensure that a drinking-water supply cannot be contaminated. 

WCR/tr 
c.c. E. R. Macgregor 

V. E. Dawson 
A. J. Richardson 
J. D. McDonald 
S. Elias 

W. C. Robinson, 
Chief Inspector of Mines 



APPENDIX 4.4.5. LIST OF COMPANIES KNOWN TO THE DIVISION 

TO HAVE EXPLORED IN BRITISH COLUMBIA FOR URANIUM IN RECENT YEARS 

See Appendix 4—1 to Ministry's submission to Phase I — Overview. 
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A P P E N D I X 4.4.6 

Cfrsf inspector of Mines 

AUG 14 £53 

I ^sfsrreti to-
D E PARTMENT OF MINES • Ans'd 

" M E T A L L I F E R O U S MINES REGULATION ACT " 
(R.S.B.C. 1936, Chap. 189) 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine jjfjgMg— District_ F j 
Locality BlTwh Island Mining Division^ ^aaloopJL 
Owner or o p e r a t o r J ^ S E " * . Oraniua^ LliBitfld, . _„_ 

Manager a^grtnteadaatT-a^aeialngr A d d r e 3 3 — B j a n h - S A - a s t A r ^ j - ^ r 

No. of Men employed.—As Sbiftbosses. . Miner3_ Muckers and Helpers 
On Transportation 

of Men employed.—As Sbiftbosses. . Miner3_ J 
Timbermen^. e^??^^* rMacn^nist3 a ^ f f i ^ c ^ i n f f i h a j j l ?.r.̂ .*. — 
In Rock-house .__ A t M i l L _ On Technical and Clerical Staffs 
In other Capacitiea 3. . Total: Underground ™ On Surface—^??. 

Plans of Workings: On what Scale? ~ . Date nf last Survey SnTTB7 La faMng BUldftr 
Ventilation _&S£U*_ffiSfe Og&Jf - 
Timbering . . ..—~ .—. . . 
Method of Mining. . . ,— — _ _ 
Hoisting and Haulage Equipment _ — _ 
Shafts and Ladderways _ _ _ . 
Protection of Dangerous Opening" .. .."22?.. -
Machinery : ID Mine On Surface._Di«^M^^_^.ll»fi_e.q^ipB*JSt;, 

A t MiU -T— . — — 
Daily Inspection of Workings and Machinery __ 

Explosives . Snua 1 a»unt 3 piirahaaed aa w o a l y t d , g f t g n nimmntft PTW to. Uo used proper storage f a c i l i t i e s must be provided* 
Fire Protection: Underground —s_ _. On Surface_ C J l i t f l d o a J L g 

Living Conditions JaJr for tes^rary cajpapt__A.j3ew Qo&p. Is -Cf>jDtejnplatacU_ 
Remarks: __J&9.J&X&. ^ i n ^ d©M . ftt..M 

Is chiafl7 of ac explpratory nature and consists of dlasnod 
• - drlll^ngr'gurvayl^^progpBOti^,'"^ — 

So. .ugdergrpuad.-warlC-la being-.dona, at tnla-tlae. — 
Conditions were found to fee generally satisfactory. 

- . ^ a ^ g f e e ^ ^ - - P r i n c e t o n , R . . C . 

84 
Date of insp 2ction._..„^^*.. 6±^_M53c_ _ _ 1 9  
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APPENDIX 4.4.7 

D E P A R T M E N T OF MINES . 

"M E T A L L I F E R O U S MINES REGULATION ACT". 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine Haxapi- Oranina & totals Mining Co. Ltd. D i s t r i c t J _ _ _ ^ _ ! 
Locality Birch Island Mining Division ^ l ° 0 p "  
Owner or operator_R__»_____- * J t o ^ M i n l n g ^ J . t d . 
Manager W.F. Atktna Address.-***^-?"?*!!*. 

Diawend P r l l l T a 9 
- J_SE-SS-. No. of Men employed.—As Shiftbosses iiSsHSS Muckers and Helpers 

Timbernion „ , Machinists and Blacksmiths- _ On Transportation 
T n Rnr.k-hniisfl At M i l l . _ On T f _ _ _ _ l and Clerical Staffs. 6 

In other Capacitiea_/C Total: Underground . -----—.—. On Surface.. 
ML 

Plans of Workings: On what Scale? _n_n . Date of last Survey-
Ventilation _ _ _ F a e n v-ark a c l y . 
Timbering _ _ _ „ ______ 
Method of M i n i n g _ _ _ PS.WMnnrt rfeUllBg-flBCly aft p-P__—A, 
Hoisting and Haulage Equipment _ J " 
Shafts and I-adderways _-_-_;__ ,_T 

Protection of Dangerous Openings. , _ T r ™ . i — 
Machine,: In Mint Oh Surface_ = * ^ " * L^llilL«li&. 

At M i i i !_____ — 
Daily Inspection of Workings and Machinery _ ^ _ : 
Exits . _ _ 
Explosives _ . 
Fire Protection : Underground. __...-^_e_..__ _ On S u r f a c e . _ _ _ _ _ _ _ _ _ » _ U _ 

Living Conditions Satlafastogy for t_porMff ctmpt 4_nry g_ g _ _ bilng bnUt, 

Remarks: - IteMdX work p_raa_iJy being da* egg___ of __-•_<- «H<—gd 
drilJJagf ct-ns_rtjw?t_icm 4sod geologic*! vetfc* 
Condi ticce were fowl to be gassy ally a&tlsfactery* 

~ ^ ^ L ^ u ^ . —__̂ _y • ____________...?_< 
f oBEecf* of Win™. Addicts. 

Date of inspection. _ _ _ _ _ _ _ _ J ? S _ ^ _ , 19 
BK-lH9-'.m 



APPENDIX 4.4.8 

Chief Inspector of Mines 

JAN 7 -1954 
Referred to 

i Ans'd 

DEPARTMENT OF MINES 

" M E T A U J F E R O U 3 MINES REGULATION ACT " 

REPORT OF INSPECTOR OF MET A TI .TFEROUS MINES 

KaXepeT Uranlua i Uetals Uinlng Co.Ltd. Prinooton 
Name of mine „ District _ 

Blrea Island Xaaioops 
Locality _, Mining Division 

xuaapmx uranlua I iutsXfl Mining Co.Ltd* 
owner or o p ^ ^ _ _ _ ft_ah ^ 
Manager Address 

No. of Men employed.—A<9 Shiftbosses M i n e r s — * Muckers and Helpers. 
Timbftrmen .. _ . Machinists andJBlacksniiths On Transportation— 
In Rock-house g— At Mill On Technical and Clerical Staffs 
In other Capacities Total: Underground On Surface 

1" m *0>, 100'. ~ " December lbtfc, 1? 
Plan3 of Workings: On what Scale 70 ,. , _— .- - — . Date of last Survey Sfttaasaotoxy »» preaent* 
Ventilation — _ 

Satisfeatery where reqixlrede . 
Timbering _ — 

Drifting only "at present. 
Method of Mining 

, . So hoisting. Band tramming only at present, 
Hoisting and Haulage Equipment_ _ 
Shafts and I*ddcrways „ 
Protection of Dangerous,Openings _—_ 

datlaftiotory* Satisfactory* 
Machinery : In NTJiic .._ . .— - — On Surface _z 

At Mill 
Daily Inspection of Workings and Machinery — — — . , 

One only at present. M% level in 164 feet* 

Exits Satisfactory, ex ©opt that look l a required on magaaine,? 
E x p l o ™ " water « chaadoafr 
Fire Protection: Underground s On Surface 

Satisfactory, 
Living Conditions , _ ...... t- . -

An a_;t leTeJ has been started on the Black Diamond Ho.2 K. C(-
Remarks: .. The p o r t n l Is a* aa-eleTttlc-a of JiTK rfeet. — 

&t the) ti_s of inspect ion tfaa fmye P f the had 
ndTafneed IW feet fro* the portal, 
CoatoAt ien»~*ere-found-to- ha-general ly natlsfasts 

—^-*C^&-*—-_^U' 
i M p - r t o i of M i ™ . 

r*oeaber 17tht 1953. 
Date of inspection , 19 



APPENDIX 4.4.9 

*' METALLIFEROUS MINES REGULATION ACT " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of minx BfMWT "THrtffl f "T*t^1 ffltfalg for District._1_n__t©n_ 
Locality B_____I_.fiDd»-Bi5_, Mining D i _ i o n _ f f _ l g _ _ t . 
Owner or operatoriia^ttJ_J_tl_l-<L_^ : 
Manager J.'J. _3rgfet Addreaa.Bl____jj^>..Bt_C_f . 

No. of Men employed.—As Shiftbosses-. _— . Minera___Ht Muckera and Helpers-_e 
Timbermpn » Machinists and Blacksmiths— _• On Transportation • 
In Rock-house_____ At Mill- • On Technical and Clerical Staffs-
In other Capacities—..3 Total: Underground—2 — On Surface ? 

Plans of Workings: On what Scale?a^_20t >-30".. Date of last Survey_J^»l__a3i_,-_W» 

Ventilation . Se_La£&e$-H9c ( W _ S ? _ ) — 

Timbering ____. _$____B_*4_y.utmsas^ixaAg, . 

Method of Mining..-. DcUwaad <____«§ _Oy at pf»wttt» 
Hoisting and Haulage Equipment—__£_»!_-_•. — _ 
Shafts and Ladderwaya——......—-—_B___ . 

Protection of Dangerous Openings.. _ £__<. _ 
Machinery: In Mine _ _ _ _ _ _ _ _ £ _ _eo3jV_ _ On Surface__»_l___-__a__ls_. 

At Mill . _ _ _.—. 
Daily Inspection of Workings and Machinery__-.-_™ — 
Exits Oam tmdf^ ¥* oam i_n_j__j___pi».a-«t» 
Explosives R _ _ _ S _ _ _ _ 
Fire Protection : Underground.. _______ _ On Surface-__«___ft_*__U_-U 

Living Conditions Cc_U -
Remarks: _. _. _ p ^ » * ^ _tf^-j__i _« s » 
__. _ C _ _ _ _ * * -SoasA %*lm--fme»r*Uf —iAtXictvr?, 

j _ _ _ _ _ _ ^ r _ . ! _ _ _ _ * * _ _ L _ 
lattvecur of Mines. Address, 

Date of inspection. i » r U > . __•*»_ . 1 9 — 
SM-lUWTSl 



APPENDIX 4.4.10 

Chief Inspector of Mines 

F E B 2 3 1355 

Referred to-

Ans'd 

• 

-

• 

REPORT OF DUST AND VENTILATION COHDITIOHS AT 

REISPAR URANIUM AMD METALS MIMING CCMPAM LIMITED' 

BIRCH ISLAM). B. C, 



REPORT OF DOST AND VEiYTIUTION CONDITIONS AT  

REXSPAR URANIUM AND METALS MINING COMPANY LIMITED  

_JB.IR.SH ISLAND, B, C, 

A survey of the dust and ventilation conditions was made i n 
the underground working of the Rexspar Uranium and Metals Mining Company 
Limited on February 5 S 1955. The results obtained were as follow*. 

Underground February 5 a 1955 

3850 level "A" zone adit p d r i l l i n g with jackleg 
approximately 340 feet from portal 

No. of particles 
per c.c. of air 

3850 level 100 feet from face of tunnel 

3350 level 200 feet from face of tunnel 

Temperatures 

Outside air temperature 

Temperature at face of tunnel 

Renarks 

31°F 

40°F 

536 
562 
600 
526 
510 
55_> 

266 
288 
184. 

66 
126 
108 

522 
586 
618 
474 
498 
520 

254 
204 
196 

114 
116 
92 

This company i s doing exploration work at present. The tunnel on 
3850 level ("A" zone adit) has advanced approximately 340 feet from surface. 
The company plans to drive a raise to the surface from this tunnel from a point 
approximately 400 feet from the portal. The man work on a two shift a day basis 
and compressed air is used to blow out the smoke and dust after blasting. 

The average dust count while d r i l l i n g with a jackleg was 542 particles 
per c.c. of air. The average dust count at two other locations in the tunnel 
was 168 particles per c.c of a i r . 

S. Elias, 
Inspector j, Silicosis Branch. 

SS.b WORKMEN'S COMHDNSATION BOARD, 

89 
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APPENDIX 4.4.11 

DEPARTMENT OF MINES 

1 METALLIFEROUS MINES REGULATION ACT 

Chief Inspector of Mines 

'APB_5-_955 
Referred t o — „ 

Ans'd 

• • 

REPORT OF LNSPECTOR OF METALLIFEROUS MINES 

Name of nune_J___SJ 

Locality BArqh Island. B.C. Mining Division KsJ_LoopJt 
Owner or operator. F-exspar uranium * Ua**li? rfni-rg __t_Lt_U 

Manager J.s-.Soott, Address. Blroh Ielaad. B.C. 

On Transportation-.- g .. 
Wo. o/ Men employed.—As Shiftbossea • ~ — Miners—3L 

Tirobennen ~ Machinists and Blacksmiths __. 
In Rock-house — At Mill . — . On Technical and Clerical Staffs 
In other Capacitiea 2 Total: Underground 5 On Surface— 

" ? Q t Date of last R..rvpy Continuous Plans of Workings: On what Scale? 
ventilation aadflaraotory at pre—at tnatnraXh 
Timbering aa^afaotory where r « « a r t d . 

Method of M i n i n g— ^ f j f t 
Hoisting and Haulage-Equipment. 
Shafts and Ladderwaya ___ 

and diaacaa d r i l l lag only at pyegent« 
Bona* 
B U M * 

Protection of Dangerous Openings _Tr*_ 

Machinery: In Mine Batlafaotory. 
At M i l l . ~ ™ 

Daily Inspection of Workings and Machinery. 
Exits 

On Surface. 

Cue only. So mare required at present* 
Be* BnaarkB. Explosives 

sntar 
Fire Protection: Underground 

Satisfactory, 
Living Conditions 

On Surface. 

Tha following oo&ditieiui arts herewith brought to the attantloa 
Remarks: -Qf -^g jsmgmuaAt*-

ZxploaltttBi MxploalTes oay be stop cd only i s the approved B&agaaias, OK 
th« sArraeciBnd l a a nturagewlm maftwrgiTianft In BJT ngjant not exceeding 
e BUDD IT sufficient for -wnty-ronr fumra fpg —eh wo-frr-ng^ta^. 

Tir-it Aid! At least two good blankets ore required to be kept near the 
— b a a k t strafrohar i it th*a lna for eii ' ita-.y puopposCTi 
Track yroag> Track froaw are racked to be bloekea so that person* nay 

not inadvertantly get their feet oaugbt. 
Exit Govert A atTuotnre coTTtng an exit is required to brtr f sunn 

aateriaT and ao construoted as to raduoe the tlvm imxa-rA jftLJS_-_!lM""Tric 

In_p__t__ off Mines. 

Keren 22nd, 1955. 
Date of inspection , 19_ 

SSMHWTM 



APPENDIX 4.4.12 

DEPARTMENT OF MINES 

Chief inspector of Mines 

JUN.&11955 

Referr.0 to-
Ans'd 

" METALLIFEROUS MINES REGULATION ACT " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of ™i™ g_g_g__j ttPJMIDH _ METALS «___« cn. LTD. District PrAwwton 

Locality Birch IelanJ» B.C» Mining Division -Kaaloop* 
Owner or operator-^^^J^TTm * yfHTPP nn^JJa. 
Manager _____ S c e ^ ^ Address—Birch Ialapu, -AUG. 

No. of Men employed.—As Shiftbosses : Miners_4 Muckers and Helpers_I 
Timbermen Machinists and Blacksmiths _ J On Transportation 
In Rock-house At Mill On Technical and Clerical Staffs „ 3 
In other Capacities k Total: Underground^ On Surface J_ 

Plans of Workings: On what Scale? _3____JS* — Date of laet Survey-
Ventilation 3**A<t/*«t©»y (a_*ttr-l> 

Timbering **** rfafltoy WWTt TTTllrtrt, 
Method of w*togJ&*m.m* nm^mmas*. 
Hoiating and Haulage Equipment-
Shafts and I-idderways *« - for J*d___<_i_y». 
Protection of Dangerous Opeiu'ngs _______!____M____ 
Machinery : In Mine _. 3_^_*"_**T On Surface S»«afartjC3T 

At Mill _T____ 
Daily Inspection, of Working* end Mjjchinery_____ 
Exits a»w_nU w t n mm im a__p_«t_ri 1n *;* Zcp» -Pricing*, 
Explosives ^_______"___2_ 
Fire Protection: Underground *&_ff On Surfar.e__fe_-TJ^.nhnrf-d_l_. 
Living Conditions . - Safc4«__Ht__^ 
Remarks: _J!-_jfo-____-__L»__^^ ta t__r .ttwr»«r 

of tb* — f f — t i 
i Mer« attwtUn lc rwpdfd tg t* f£vm W goUj^ dews, loom* rgjfcg 

I pMBd»Mi3 <« ip*TT»1rrt to Iw I n i t a U r t >«*__•_- ̂  ri_fa_» 
th« laddm-r l a U M 380g M M ^ mi s s - U» 2cr» werfclns*. 

^ - r f ^ e - ^ - -*~^£^J rrUxvtea, B,cc  

Tpciw!t_r _fMint AddreM. 

91 
Date of inspection __g_3*___j?.W» . _, 19 
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D E P A R T M E N T OF MINES 

" M E T A l i L I F E R O U S MINES REGULATION ACT " 

Chief inspector of Mines 

JUL.2 0 1955 

ReferreG IO 

«ns'd -

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine_ flejcapar Pr*niu_ * "ttala Mining Qft-i.t^^vt £riace*sn 
Locality BljQh laland, 3 . . . M i n i - g D i v i 3 i o i l m*Lfm*. 

Owner or operator ft-rtflf** rc^^flfflH _ jfrpfcil* ̂ IM^g n"i T-t'T_ 
Manager J.g-.300tt. Address B|__*Lj__»nd A  

No. o/^mem^oi^d-^tA-? Rh^thnAf^q , j^jPf™'' puckers and Helpers • 
Timbermen Machinists and Blacksmiths . On Transportation ~ 
In Rock-house ~ At Mi l l - On Technical and Clerical Staffs. 
Tn other Capacities . * ,. ̂  Total: Underground — On Surface ____ 

Plans of Workings: OT' what Scale? g Date of last Survey _*Lj9«*_L 
Ventilation i ^ ^ ? ^ ! 
Timbering . aatlafaatory whara repaired,, 
Method of Mining ^rtaoa alanoad drilling, geological work, snrvayiag. 

aaa pro apeotlng only at pre sent* 
Hoisting and Haulage Equipment none 
Shafts and Ladderways ^ t i j f a o t o r y . • 

Sea itu 
Protection of Dangerous Openings rr?r...— ' ™ \ ~ * Machinery: In Mine D O D a On Surface S a t i s f a c t o r y 

At M i l l Z... 

Daily Inspection of Workings and Machinery •»--—> 
Exits aatlafaotory, -
Explosives _ _ _ _ 
Fire Protection; Underground.-j-*-? On Surface______«r„* ohe&iSB 

Living Conditions _____*___?* a»*« rJr. 
Remarks- _J**• o?1^**3* nndarground project ma ooapletod on /una l e t a__ 

arid~ne< farther tiadsrsround wvrV, IK presently i r . prepress* 
- airfaa* dJa»ond d r i l l i n g , geological -moxXt trarxace surreylng 

f o r gfgvn-granting, and proesfcetlBa i a the o n l y work now 
In prog»Ba«. 
t a t l o a o»- tneH-Bnageawnt la herewith d i r e c t ed to tha f o l l ow ing : 

- P g Q ^ t i o a ^ f - f l a n g e r o u e ^ e a l n g ^ grttaty at-tha bottoa «f t.»v 
/3B80 r a l a a to tha mirraoe requires to be p roper ly _o___ca_U 

fcXglbelyeB Magazine! The surface explos ives aagaaiaa an at ba kept 
— eaea re l y - l oekea *— — — 

Prlneeton, BeC» 
rT_p*rtjr ot ttinen. Addret*. 

July 13th, 1955. Date of inspection *^»"t , 19 
)H-U4*-(Ttl 
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D E P A R T M E N T OF MINES 

" M E T A L L I F E R O U S MINES REGULATION A C T " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine. B m y t f jfrgjjjjg * Uatala Mining goAfrbistrict 
Locality I Illanft. B.C Mining Division SB&gg>_ 

Owner or operator__*Mpj!ttJf»»^^ 
Manager B lT* . laUag, B»C» 
1V0. 0/ J/en employed.—As Shiftbosses ™ Miners — ... Muckers and Helpers. 

T imhm-mpt i
 m Machinists and Blacksmiths " On Transportation 

In Rnck-honse T A t Mi l l ~ On Technical and Clerical Staffs 
In other Capacities Total: Underground — On Surface _ _ 

Plans of Workings: On what Scale? _ i I L j L J 8 l Date of last Surrey St̂ -wSrS"̂ 1"" 
Ventilation . ™ 
Timbering _ „ 

Ho Brining at pjs?<a«n*c 
Method of Mining . . - . — — _ 
Hoisting and Haulage Equipment . 
Shafts and L a d d e r w a y s _ _ ""^ _ 
Protection of Dangerous Openings 

—™ Guard l e t 
Machinery: In Mine _ - - On Surface-gggjyyEgy* 

At M i l l _ ~ — 
Daily Inspection of Workings and Machinery. 
Exits 
Explosives • 

„„ Gnea_eal> 
Fire Protection: Underground — — — On Surface—_::..:-„..7_.. ~. . _ .... Sattafafltory» 
Living Conditions _ — . 

task-at pzvaavf tla» ooa«5vtc of earing ra4H-aitet geology. 
Remark*: --eafi ©aasp- laslptasarao* — 

Thl* lnopeatlon oenrared o u e i i t i only whtoh la satisfactory except as atatad oooTa ra lighting plant* 

• 

y, . Pslscatons Be Co 
i — d S f c s t - 1— • • • ... 

iDiiiftor of Ulaaa. Addrm. 

Date of inspection 19 
(H-U4MTtl 



APPENDIX 4.4.15 

DEPARTMENT OF MINES 

" METALLIFEROUS MINES REGULATION ACT " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine_._ B m p i r District P r l a w t o m 

Locality B j y o i l I n l a n d , B.C. M i n j n g D i v i a i o n Kaafloopa 
Owner or operator • « » J g g g ? » »*nt*S _C°.Ltd. 
Manager ^ j g g j g g f e A d d r e s s ^ 8 * * * * * r B . C 
No. o/ Men empioyed,—As Shiftbosses—™ Miners — Muckers and Helpers — 

Timbermen Machinists and Blacksmiths — On Transportation * 
In RWV.>HMIHP g At Mill ; ** On Technical and Clerical Staffs — — 
In other Capacities 3 Total: Underground—^ On Surface 7_ 

30* n«r*. nt \oMt Siirv,.v *° date. Plans of Workings: On what Scale? 5_£z Date of last Survey. 
Ventilation T 
Timbering Tf! — 
Method of Mining ™ 
Hoisting and Haulage Equipment — 
Shafts and Ladderways T^i 
ProtectioD of ltangemus Openings 
Machinery: In Mine ._ On Surface. 

At Mill ~ * 
Daily Inspection of Workings and Machinery. 
Exits 

so* a—jfci. 
Explosives Fire Protection: Underground ~ ! On Surface WSteF * Chasdoal* 
Living Conditions _. Satipfsctory. 
Remarks- *^L*S3* ^ l a g dona at the tins of inspection wag l a 

pr«oartRg io oXdsafan t»* cejsp. xna camp only w&e Tisiteo 
oa ttdn ossaaloa-ao- no WE& wag being done at-tha Bine. 
Tha •jnnageaant la haxeby notified as fellows; - -

In closing down a ninei the following bitters require 1» raeeTva attention 
—lw— netiaa of aloaing l a ra^airaeV t » be given to tha Inapeatoy.— 
2. A l l adits, shafts, or other openings to the sdne nnat ha securely 

fenced to guard against Inadvertent entrance*. 
—3»—When a alna ia-olosed-dewny- all-axploeitas and fsfia-nmrfc be -dlapoaad 

_ °*» and no aamloajhw my, pa feisgg& at A gtorV^apyg nJ.na, 
~4Y AO accurate plan of tha crtna east b& f i led i n the office of tiw 

Chief Inspector- of l&nefli. — - — 
• L c*°°«l!i. f^.tf-« <ll 9S.1_tJ.I 

Impvctor of Ulnm. 
P r i n c e t o n * B , c 

Date of i n s p e c t i o n ^ * * * i f e A ? * ? , 19 



APPENDIX 4.4.16 

" M E T A L L I F E R O U S MINES REGULATION ACT " 
(R.S.B.C. 1936, Chap. 189) 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

District Pr1 oeatoa 
taiL-lalznA— Mining Division— Kami n a n a 

Name of mine RexsjWT--
Locality g—allea> a o u t l i - o i 
Owner or n p p r a f n r R B T p j n r U r s n l a n it. l U t a l a M i n i n g C ' n ^ t f l . 
Manager Jn h J l W . S f t f l t t • — — . Address. R l r a h I q l s n " 1 , ^ ^ 

No. of Men employed.—As Shiftbosses_l Miners 
Timbermen Machinists and Blacksmith3_ 
In Rock-house. 
In other Capacities. 

Muckers and Helpers 
On Transportation 

A t M i l l On Technical and Clerical Staffs £ 
_ Total: Underground-. .. ._ On Surface Q . — 

Plans of Workings: On what Scale? 
Ventilation 

Date of last Survey 

Timbering „ . 
Method of Mining 
Hoisting and Haulage Equipment , __ 
Shafts and Ladderways™ 
Protection of Dangerous Openings. 
Machinery: In Mine 

At M i l l 
Daily Inspection of Workings and Machinery. 
Exits — 

On Surface™. 

W M T I I j BATH j 

D. M. 
xrer 

Explosives _ 
Fire Protection: Underground ... 
Living Conditions .. .. 
Remarks: _ 

On Surface_ 

Th»ra--la--P&--nnd6rgroTmd-aorii- being done at-present.—M« 
are doing general surface work. 

Uate of inspection
s ' - * " •sets 

Jocaary-19 1 9 ^ -



APPENDIX 4.4.17 

D E P A R T M E N T OF MINES 

" M E T A L L I F E R O U S MINES REGULATION A C T " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine 
Locality . 

Di3trict„s*-..cantral Intsarloa 
_ . Mining Division _ 

Owner or operator ft*»«p*T n w " 1 ^ " " * gjj&ag r - " T * r y T-td« 
Manager 1* lii 3flP.tt. Add™™ g«yTi Ta1.^ ( atf!, 

No. of Men employed.—A3 Shiftbosses — H M « 5 Muckers and H e l p e r 3 - _ ~ * . 

Timbermen . Machinists and Blacksmiths ie On Transportation. 
In Rock-house - At M i l l g On Technical and Clerical Staffs— 
In other Capacities_-2 Total: "Underground—* On Surface JLft-

Plans of Workings: On what Scale? l f.*-30i 
Ventilation 
Timbering 

Date of last Survey To 

Method of Mining . 
Hoisting and Haulage Equipment. 
Shafts and Ladderways 

.jJea rtleenrrt dr i l l ing only. 

Protection of Dangerous Openings ^ 
Machinery: In Mine — 

At M i l l -
Daily Inspection of Workings and Machinery a. 
Exits S 

On Surface Hatlafaotory* 

Explosives 
On Surf ace_ Fire Protection: Underground* 

Living Conditions 
Remark?; 

3tirfaoo..dl«a»n« d i lU in s only l a being aawiea n»» $p*+ 

property at praeento Ce\«fc»l mux*!*, eandlslong Hare._fa&ii<& to be satlafaotorr. 

96 

Addrm. 

Date of inspection.. 
any lata, 

• 



APPENDIX 4.4.18 
' DEFT. Or KIKSS 

D E P A R T M E N T OF MINES 

" M E T A L L I F E R O U S MINES R E G U L A T I O N ACT " 

REPORT OF INSPECTOR OF METALLIFEROUS MINES 

Name of mine Raxapar Di3trict.3..___&ajitra]Llntsriey 
Locality Blran 11 land, B.C. Mining Division. lUalpopa 
Owner or -n-ritnr RaTffp** HMMIIUSI A Matala Mining CoMpany Ltd. 
Manager J-W. Scott Address_^rah_IsjAnd tJkC J U 

No. of Men employed.—As Shiftboaaes " Miners "* Muckers and Helpers . 3. 
Timbennen — Machinists and Blacksmiths —. On Transportation — 
In Rock-bouse S -- At M i l l 2 On Technical and Clerical Staffs 3f. . 
In other C a p a c i t i e s _ _ 5 Total: Underground ~ On Surface 1Q 

Plans of Workings: On what Scale? 1" x 30' Date of last Survey To data 
Ventilation . 
Timbering Satisfactory, 
Method of Mining Preparation only at present. 
Hoisting and Haulage Equipment 2 
Shafts and Ladderways _ 
Protection of Dangerous Openings ** .... 
Machinery: In Mine ~. — On Surface. 

A t M i l l " 
Daily Inspection of Workings and Machinery 

Explosives Storage satisfactory 
Fire Protection: Underground ™ . - On Surface—„T 
Living Conditions „ Sattsf *cVory . 
Remarks: * t tha tine of sy Inspection the only work i n progress on 
this property was tha driving of a short tunnel with a view to 
tapping a source of water snpely for the caap> . This tunnel bad 
just been collared and tha portal tlabers had been set. General  
working conditions were found to be satisfactory, 

lOH. 739 West Bastings St., Vancouver, B.C. 
Inspector of M1n«, 

Date of inspection * B < U > * _ ? ? * ? f , 19.3- Q7 



APPENDIX 4.4.19 

MINERAL EXPLORATION.eORM~<fc=lr- — 

D E P A R T M E N T O F MINES A N D P E T R O L E U M RESOUR 

M I N E R A L R E S O U R C E S B R A N C H 

INSPECTION A N D E N G I N E E R I N G DIVISION 

98 

NOTICE OF WORK O N A MINERAL PROPERTY 
(Pursuant to section 10, Minos Regulation Act) 

This form it to be completed by all companies or individuals carrying out exploration work a m 

month prior to commencement of work and orre w n k prior to cessation of work. Keep one copy and 

forward one copy to the District Inspector of Mines. 

NAME n C « n » B a T v . ConsoHdated Rexspar Minerals & Chemicals Ltd. - Birch Island 

202 REX 
Numbet of claims 

LOCATION: Mitring Division 

119 * A5_. Long, 51 

Principal Claim Group 

KAMIOOPS 

Let. _ L i 2 

OWNER 

30 
1 Locality and Aeons 

NTS Map Sheet l«.o.. 82E/9E) 82/M/12 

Birch Island - Road 

uxa. 
St. w. city Toronto Pro*. Ont. 

OPERATOR: Nem. Con.J*exspar_ M & C Ltd. .Free Miner's Cert No. 

City Prov.. 

Postal Code M5H 1C2 Telephone No. 41 6 / 363-4995 

CURAT ION OF' t X r iORAT IOK WORK: ftutn- J"!* U2§ to August 15/76 

DATE WORK COMPLE1 ED I report of closing only): 

APPROXIMATE NUMBER OF MEN EMPLOYED: _ -5__ 
EXP LOR A1 ION WORK: Indicate PROPOSEc/ or COMPLETED — use metric meeeufe (1 metre - 3.3 [set) 

Geophysical Geochemical 

Llnecuttins (distance, width, msthedl -

Otrlliny-'No of i:tss _ - _ 

Roed Conte-uciion - Lengttt 303 

Underground Exptoredon 

"l:<W!sret 

metres Width 

625 
metre: 

metre: 

. (type! 

Total Ares: 
Trenching 

Test Pitting. 

square inenes 

square mattes 

Stripping 

O ther__ 

square metres 

squere metres 

Work by soil or contractor (Namel Hat -established j£L* 

NOTt: Ovrnet ii responiule for ensuing t l * Oorifartu/ (,'j>npl>*i w>tli [asrtlear.t legttbtler.S Isre sceticr 11, MinttPegulttfon Aeli. 

June 15/76 
DATE FOREST SERVICE ADVISED BY OPERATOh. " 

Nams and Title o' Forest Of ficiel _ 
Mr. Monteith (674-9155) 

A d d r t i .Birch Island, B.C. 

NOTICE 

A. Pursuant to section 11, sub-section (181 ot the Mint Regulation Act — Where mechenieal equipment is likaly to disturb the surface of 
the land in clearing, stripping, trenching or such other operations si the Chief Inspector may consider likely to causa significant 
disturbance of the surface of ths land, ihe Chief Inspector may require a Hedametion Permit.' If there ii a lurface disturbance, complete 
back of ih« form. 'Application for Reclamation Permit,' 

B. Whw. tirnu-r u to bja cut. » 'Free Uw Permit* or 'Lieanot to Cm' h required from the Forsst Service. 

;iC.'JATUHE OF APPUCAN 

Kenneth H. Bates 
#-5?Er£^ T i T i . E ^ - ^ ^ ^ r ^ 

. DATE _ 17 June 1976 



UNERAL EXPLORATION FORM 10-11 

i D E P A R T M E N T O F M I N E S A N D P E T R O L E U M R E S O U R C E S 

M INERAL. R E S O U H C E S B R A N C H 

INSPECTION A N D E N G I N E E R I N G DIVISION 

APPLICATION FOR A RECLAMATION PERMIT 
(Pursuant to section 11, Mines Regulation Act) 

The following is to be completed when applying for a Reclamation Permit or when reporting work to be 

done under General Reclamation Permits. When reporting on work done, see instructions at bottom of 

page. For recommendations on reclamation and environmental control procedures see booklet entitled 

Guidelines for Coal and Mineral Exploration, available at the office of the District Mining Inspector. 

PERMIT NO. MX 

INDICATE APPROPRIATE DESIGNATION 

Application for Reclamation Permit (3 Work to be done under General Hedsmsdon Permit D 

PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE. DONE (Noteon 1:50,000 mapJ 

Present land use 1 ranching, timber, e t c ) — 

Type of vegetation Spruce, pine & a l d e r 
Aecesi roads (present use and condition) 

Campiitel. old workings (location, condition). 

Jeep - useable 

Not useable 

DETAILS OF PROPOSED SURFACE WORK (Note on attached sketch plan with bounderies of deimJ 

Roads: Total length . 

Test Pits- Total No. . 

Tranches: Total No. 

Drill Sitei: Total No.. 

300 

Camp Sites:Tol3i No 

Other Distorted A r m : — 

Total Disturbed Areev 

(1 metis - 1 3 feet 1 hectare - 10 000 square me trail 

EQUIPMENT TO BE USED (I.ist site, capacity, number.) 

la) &trl4do-zer— l t J > 

iht Diamond d r i l l lei 

(d --" ^ r ^ T U ) 

Total disturbed arse. 

Total disturbed ares 

Total disturbed eree. 

Total disturbed aree 

Total disturbed area 

900 

625 

square metres 

squire metres 

square metres 

SIGNATURE 01 A f T i \(,fl.Vii--'l 

square metres 

square metres 

. square m e o e s 

squire me ores 

hectares 

FOR D ISTR ICT O F F I C E USE O N L Y 

Date of Notification of Government Agencies: 

Forestry „ 

Water Resources ... . . 

COMMENTS: .. . . — 

. N A . D 

.N.A.a 

Fish »nd Wildlife . 

Lands 

.N.A.D 

.NAD 

RECLAMATION PEHMIT: Required C] Not Required • 

Bonding Raconinisnded, Terms and Conditions: _ . „ _ 

FOR V ICTOR IA R E C L A M A T I O N O F F I C E (Copy to District) 

Bonding required: _ _ —..... 

Bonding received: _ .., , ...... — — — • • 

Dam approved: 0»te permit issued: 

NOTE- At y a r - e f l all surface and ™dsma;ion work whicfi has been rlO'ie should be reported to the Oisrric; Inspector. Submit a one-page 
r - M r r wnich d-scribes field work in dr:ail unoer the IOIIOWKIJ ' j ^ n g s : m^!, iiu.nrw-:. drill sites, tamp via, sewli. and ftreiliwi • 
uwd slash abatement other. Notr on a ropy of the 1:50.00a N r S nap and on .i copy o' the Site Plsn where work done hssvaried -
from that which was proposed in t̂p-.> 'Notii* of Work' o' on tins '.'•^p'.icstan.' Sc; tt«> 1976 nec!am*t:on Gjidelines for a sample at a¬
o-r-pfwje wor^ report, V . J 



APPENDIX 4.4.20 

1B35 Fort S t m t , 
Victoria, B.C. VSR U6. 

. April 4, 1977. 

Hr. RX. Getty, P.Eng*, . 
General Manager, . , 
Kilbcrs Engineering (B.C.) Ltd., 
1199 Vest. Pender Street. 
VANCCUVEKr BJS. V6& 2Rl. • 

Deer Mr- GetCys 

• •• Ret Consolidated Rexspar Minerals & Chemicals * • 
... fclaa'! T.td. - Birch Island PmiMt - Stag* T . 

. . - f 

In general the Stage I Report Is acceptable to the Steering 
Cumnltteo. If possible, an addendum would be useful to indicate tha 
monitoring and environmental programs proposed for this year. f i - k 

There are several items which must be considered immediately 
but should not be Included in the Stage X Report j ",'"* y: 

SSaasxaXt 1* A climate station should be established on site. Tha longer 
local climatic monitoring is In place the greater tha 
reliability, on eMtarporatlon with neighbouring stations. 

. 2. A program of monitoring, i f nor already underway, should 
commence Immediately - the flows of surface, groundwater, 
mine water from adits and the. flows on Foghorn and Clay 
Creeks. Two days of monitoring Is sparse even for a Stag* 
X and some attempt should be made- to capture this year's 
freshet such as i t i s . 

3. It Is recognized'that the tailings pond is the. major impact 
in this project and the design meet a l l tha requirements 
laid down by the A.E.C.B., Pollution Control Board and the> 
Ministry of Mines and Petroleum Resources. 

4 . Stage I Report should be distributed by the Company to 
Thompson-Nicola Regional District and Clearwater Improvement 
District. 

finrio-KcQnoatc 

1. The date of data collection is December 1975, which could make some 
of tha data on zoning and Regional District plans out of date. 

. . .2 

• 
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2. 

Updated data on zoning should be sought immediately* 

2. More attention should have been paid to assessing impacts of 
new housing and services on the community services (water, 
sewer) i n Clearwater. Even though this impact may be r e l a t i v e l y 
small, i t should be identified i n view of the short time frame 
to complete Stage II studies* 

3 - Development on tha 200 year flood plain i s disallowed at present 
unless there i s flood proofing. A careful land use plan of proposed 
construction camp and operations work force should be prepared 
with tha feood hazard i n mind. •.-«. 

4. With a 4 year l i f e span; we are looking at a very short-term 
development. Relatively more responsibility should therefore 
l i e with the developer to finance service improvements that have 
nollong-tsrm benefit to the comnunity. -a-- • 

The number of copies required w i l l be t h i r t y to the Steering Committee 
fo r d i s t r i b u t i o n to Provincial Government agencies and s i x to A.E.C.B. care of 
Mr. A.B* Dory i n Ottawa. 

Comments on the Stage I Report are required to be submitted to the 
Steering Committee within t h i r t y days from d i s t r i b u t i o n . A summation of the 
comments w i l l be forwarded within the following two weeks. 

Yours very truly, 

J.D. McDonald, P.Eng., 
Chairman, 
Uranium Mining Steering Committee*. 

JDHijau 

copy* Dr. J*T< Fylea 
Mr* Be Marr 
Mr*. M.J. Bastiisnl 

T Dr. J * O'Riordan 
Mr. A.B. Dory 
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A P P E N D I X 4.4.21 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINES REGULATION ACT 

PERMIT 
AUTHORIZING MINERAL EXPLORATION 

(Issued pursue 

Permit No MX-U8 

Issued to CONSOLIDATED REXSPAR MINERALS & CHEMICALS LTD. 

for exploration work at Gexier^OllnrxaI.ExpJora tion .Permit. TH* *+nitriry hnnH 
pnafaH nn fhl a p*r-mi f ia anffiriont tr, rnxiar all f-h» ovpl nT-afM nn pT-r^T-a merino r>f 

CONSOLIDATED REXSPAR MINERALS & CHEMICALS LTD.. conducted In the Province of 
British Columbia. 
Located »» Report of Exploration Work will .dtllAgaate theJ,ocatlpp^a£_e^cJh 

programme.  

and subject to the appended terms and conditions, all of which are applicable to this pennit. 

Issued at Victoria, B.C., this ISth day of JLune _jn the year.. 

(\ ^ — 

Depu t y Chief Inspector of Mines 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 11 of the Mines Regulation Act. 

2. The permit is for a period of—three years. It is renewable on application, and upon evidence 

of satisfactory performance. 

3. Pursuant to subsection (18) of section 11 of the Act, security as specified and approved by the Chief 

Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount of 

The security is returnable as provided for in subsection (13). 

4. The report, dated luxve 17th, 1976 , as filed with the Chief Inspector of Mines 

pursuant to subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments 

thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit 

OTHER 

5. Conform to "Reclamation Guidelines for Exploration". 

NOTE— This permit applies only to the requirements under section 11 of the Mines Regulation Act. Other 
legislation may be applicable to the mining operations, and this permit in no way abrogates the responsibility 
and obligation of the permittee under such other legislation. 



APPENDIX 4.4.22 

1835 Fort St reet, 
V i c t o r i a , B.C. V8R U 6 . 

J u l y 7th, 1976. 

Consolidated Rexspar Minerals 
& Chemicals U n i t e d , 
20th F loor , 4 King Street West, 
TORONTO, Ontario. 

A t tent ion : Mrs. M. Kuatka, Cla im* Supervisor, 

Ra: General Exploret loo Reclasaition Permit MX-118. 

Enclosed herewith General Explorat ion Reclamation Permit 

MX-118, duly authorized by the Deputy Chief Inspector of Mines, f o r 

explorat ion work conducted i n tha province of B r i t i s h Columbia. 

In pa r t i c u l a r , pleese note Condit ion No* 5 which requires 

that i n a l l exp lorat ion work you conform to the "Reclamation Guide

l i n e a for Exp lo ra t ion " . 

Exp lorat ion D i v i s i on . 

Dear S i r : 

Yours vary t r u l y , 

J.D. McDonald, P.Eng., 
Senior Reclamation Inspector. 

JCM:Jau 

Enc l . 



APPENDIX 4.4.23 

K I K E S A N D P E T R O L E U M R E S O U R C E S H 
101, 2985 Airport Drive, Kamloops, B. C 

WMCM ni nymo PIIA** wt* TO 

FILE NO 

August 22, 1977 

Kilborn Engineering (B.C.) Limited 
1199 W. Pender Street 
Vancouver, B.C. 
V8E 2R1 

Attention: Mr. R. C. Getty, P.Eng.-

Dear Mr. Getty: 

On July 21 I inspected the BD, B and the A zone areas of 
the above mineral property. 

The 1976 drilling area was le f t reasonably clean; however 
there are some erosion problems, which were created by the "cuts" 
particularly in the A zone and BD zone areas. Perhaps some tidying 
up and seeding may solve the problem. I have also noted that the 
portals at the A zone, BD zone, and-below the old camp were open and. . 
in damaged condition,, primarily due to weathering. - Section: 12 "of ~ 
the Mines Regulation Act. requirea_that the__entrances to a mine and 
cave areas are securely fenced or otherwise protected against inad
vertent entry. In addition, I would like to recommend that signs 
"Danger-Keep Out" be placed at each portal. 

P l e a s e let me know how soon you can comply with the above 
requests. 

Re: Consolidated Rexspar Minerals and 
Chemicals Limited—Birch Island 

Yours very truly, 

Mr. B. M. Dudas, P.Eng. 
Inspector of Mines 
and Resident Engineer 

; lc 
cc: W. C . Robinson 

M. de Bastiani 
J. D. McDonald 

THE GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA 
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APPENDIX 4.4.24 

WHIN RIHVINO PICAM RM(N 10 

MM NO 

101, 2985 Airport Drive 
Kamloops, B. C. 
V2B 7W8 
June 5, 1978 

REGISTERED 

Consolidated Rexspar Minerals 
and Chemicals Limited 

P.O. Box 40 
Royal Bank Plaza 
Toronto, Ontario 
M5J 2K2 

Attention: Mr. W. N. O'Brien 

Dear Mr. O'Brien: 

Recently one of our inspectors was on your mineral claims 
and reported that the portals on your mineral claims were open and 
some of them in dangerous conditions. 

On your advice, about a year ago I brought i t to the atten
tion of your consultant, Kilborn Engineering and your Mr. Mario 
de Bastiani that the open portals were, to be securely closed as re
quired by Section 12 of the Mines Regulation Act. For your information 
I am enclosing copies of these letters. 

Please take immediate steps to ensure that a l l mine openings 
are securely fenced or sealed to prevent unauthorized entry into the 
underground workings__and_.let_me know-within seven days what action you 
have taken. 

BMD:lc 
cc: Mario J . de Bastiani, Vice President 
cc: W. C. Robinson, Chief Inspector of Mines 
cc? J . D. McDonald, Chairman, Uranium Steering 

Re: Open Portals on your Mineral 
Claims near Birch Island, B. C. 

Yours very truly, 

B. M. Dudas, P.Eng. 
Inspector of Mines 
and Resident Engineer 

THE GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA 
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British Columbia Energy. Mines and 
Petroleum Resources 

Second Floor 
2747 East Hastings Street 
Vancouver 
British Columbia 
V5K 1Z8 

WHEN REPLYING PLEASE REFER TO 

July 23, 1979 PILE No. 

Mr. W. C. Robinson, P. Eng. 
Chief Inspector of Mines 
Minis t r y of Energy, 
Mines & Petroleum Resources 
525 Superior Street 
V i c t o r i a , B. C. V8V 1T7 ! VfcD i 

Dear S i r : 

Re: E a r l y Work on the BD Zone at Birc h Island, 
(Consolidated Rexspar Minerals & Chemicals Ltd.) 

Old reports indicate that the ad i t on the BD zone (Black Diamond as 
i t used to be called) was completed during 1954 and i t could be that 
at that time while c l e a r i n g the adit s i t e and b u i l d i n g the access 
road over to the F zone the overburden and waste rock was disposed 
of down slope which eventually may have been c a r r i e d by s l i d e s i n t o 
Foghorn Creek. 

My f i r s t contact with t h i s prospect was during the F a l l of 1976 when 
a 3 months d r i l l i n g programme was reported to be completed by 
Canadian Mine Services on behalf of Consolidated Rexspar. I have 
inspected the d r i l l s i t e during 1977 and found i t to be reasonably 
clean other than a few drums. I found that the wooden door on the 
BD p o r t a l was damaged but no other recent a c t i v i t y was evident e i t h e r 
at the p o r t a l or down slope from the p o r t a l . The d r i l l i n g was above 
the p o r t a l thus, no d i r e c t e f f e c t was noted at Foghorn Creek. 

On the other side of Foghorn Creek (almost opposite from the BD adit) 
there are some s l i d e s which appeared to be of e a r l i e r o r i g i n than 
the c l e a r i n g at the BD zone and perhaps originated when the F zone 
was explored during or before 1954. 

Below the BD p o r t a l I noted an old t r e s t l e which served as track 
support and used f o r disposing of the broken rock from the under
ground workings during 1954 and before. This waste dump was mostly 
overgrown and no recent a c t i v i t y was evident. 

During 1977 I have examined the other two p o r t a l s (Camp p o r t a l and 
the A zone portal) and found that the doers have f a l l e n o f f or been 
vandalized thus, I have requested the owners to close the a d i t s . 
This was attended to during June 1978 by h i r i n g a l o c a l contractor 
from Clearwater who f i l l e d i n both the "A" zone and the BD zone 
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Mr. W. C. Robinson, P. Eng. J u l y 23, 1979 

p o r t a l s with waste rock from the adjacent banks, the evidence of 
which would be very noticeable thus, perhaps t h i s may have caused 
some persons to think that the waste rock below the p o r t a l may be 
the r e s u l t of recent mining a c t i v i t y . 

During 1978, while I was introducing Mr. MacCulloch, my successor, 
to my former inspection d i s t r i c t I have checked i n the BD p o r t a l . 
I found i t closed and no other recent mining a c t i v i t y was noted. 

Yours very t r u l y , 

B. M. Dudas, P. Eng. 
Inspector of Mines and 
Resident Engineer 

BMD:jg 

c.c. A. J . Richardson, P. Eng. 
J. P. MacCulloch, P. Eng. 

P.S. I f i n i s h e d t h i s l e t t e r over the weekend and since I w i l l be 
away f o r a couple of weeks I have asked Mr. Childress to sign 
i t f o r me. 
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APPENDIX 4.4.26 

FICCR, V*7 **SR HASTINGS STWI 

V.3K I2» 
THI DIPARTMINT 

MINES AND PETROUEUM R E S O U R C E S 

WHEN REPLYING) PLEASE REPER TO 

A p r i l 5, 1978 

Mr. R. W. D. C larke, P. Eng. 
Uranium Mine D i v i s i on 
Atomic Energy Contro l Board 
Operations D i rectorate 
P. 0. Box 1046 
Ottawa, Canada KIP 5S9 

Dear Mr. C larke: 

I am enclos ing the rewurts an 
res idence. The content i s se] 
d i r e c t i v e from the A.E.X^rrK. as 
inspect ions made i n Ur^LT>±TiinHunes> 
case we d id not h a v e y l j « * i s d ^ ^ U ) n tt 
with the Ministry-of( i lea l th l \ t ^ i s 
cooperate. 

Yours t r u l y , 

S. E l i a s , P. 
Senior Inspector 
Environmental Cont 

e at E. Amendologlne's 
'anatory. We have had no 
e method of repor t ing 
Vs you w i l l note i n t h i s 

e do have an agreement 
rd re l a ted f i e l d s to 

SE:Jg 

c . c . W. C. Robinson, P. Eng. 
J . B. C. Lang, P• Eng., 

, Ch ie f Inspector o f Mines 
Inspector of Mines 

E n c l . 
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APPENDIX 4.4.27 

RADON GAS SAMPLING AT  

MANNY CONSULTANTS LTD. 

4550 HARRIET STREET  

VANCOUVER, BRITISH COLUMBIA V5V 4K5 

S. E l i a s , P. Eng. 
Senior Inspector 
Environmental Control 

March 29, 1978 
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/ 
RADON GAS SAMPLING AT 

MANNY CONSULTANTS LTD. 

4550 HARRIET STREET 

VANCOUVER, BRITISH COLUMBIA V5V 4K5 

The p r i n c i p a l of Manny Consultants Limited Mr. E. Amendologlne, 
P. Eng., has a residence at 4550 Harriet Street, Vancouver, B. C. 
Samples f o r assay and residue pulp samples from assays from the China 
Creek Uranium project near Castlegar were being stored i n the garage 
and i n the basement of the house. There was also a box of high grade 
uranium ore from the Northwest T e r r i t o r y being stored under the garage 
The storage of samples from the China Creek, B. C. area was reported " 
by Mr. J . B. C. Lang, P. Eng., Inspector, Nelson D i s t r i c t . 

The j u r i s d i c t i o n of the M i n i s t r y of Mines as defined i n the 
Mines Regulation Act does not include private residences therefore 
Mr. M. Wayne Green, Head, Radiation Protection Services, M i n i s t r y of 
Health was contacted and arrangements made fo r an e a r l y inspection 
of the above residence. Mr. Dennis Fitzsimmons from the Radiation 
Protection Services and myself made a j o i n t inspection of the above 
residence on March 29, 1978. The r e s u l t s of the radon gas t e s t s 
about the residence were as follows: 

No. 1 sample taken over the box that contained the high grade 
uranium samples from N.W.T. This sample was taken i n the 
fresh a i r outside of the garage. 
Results ^ 0.0136 WL or 1775.5 MeV/1 

No. 2 sample taken at the mouth of a sample bag containing uranium 
ore from the China Creek area stored i n the garage. 
Results = 0.00116 WL or 151.3 MeV/1 

No. 3 sample taken over boxes of pulp residue samples that had been 
returned a f t e r assaying; these were stored i n the basement. 
Results = 0.0000388 WL or 5.04 MeV/1 

It was suggested to Mr. Amendologlne that he return a l l of the 
samples to the place of o r i g i n forthwith as no permit had been issued 
by the A.E.C.B. f o r storage of samples at h i s residence. 

S. E l i a s , P. Eng. 
Senior Inspector 
Environmental Control 

A p r i l 5, 1978 

111 



Jit APPENDIX 4.4.28 IWi-ERAL EXPLORATION FORM 10-11 

M I N I S T R Y OF M I N E S A N D PETROLEUM R E S O U R C E S 

M I N E R A L R E S O U R C E S B R A N C H 

INSPECTION AND ENGINEERING DIVISION 

NOTICE OF VVORIC O N A MINERAL PROPERTY 
(Pursuant to section 10, Mines Regulation Act) 

This form is to be completed by all companies or individuals carrying out exploration work ont 

month prior to commencement of work and one week prior to cessation of work. Keep one copy and 

forward one copy to the District Inspector of Mines. 

_ ~jt Piinqiper Cliim Gro-jp ^f* ~*~ ̂ 3 €£. 

N7S Map Sheei (e.g., B2E/9E1 E 

N A M E OF PROPERTY: 

Number of claims .. 

LOCA1 I ON: Mining Division T^tftf/l- CjQ£^f£. 
u , 4 i ' fL, Loo, J/.2..' • JL±3> et g g g g 
OWNER' Name / ^ ^ / ^ ^ S o V 

City. r f f^T/V. 

OPERATOR: N a m * „ ̂
\ $ mew bot. Fife Miner's Cert. Nc. if'38 S~** 

Addnr* / . City. JLAAL 

DlffiftllON Of CXPlliRATIClN WORK" r-.om^ ^SF^"^ 

Telephone f(c. <ff 7 X - 3 - e ? g / 

DATE WORK COMPLETED deport ot dosing only!: —jf- *f> & f ^ 

APPROXIMATE NUMBER OF MEN EMPLOYED: _. 6-8 
EXPLORATION WORK: Indicete PR0P05E11 or CLVVIPLETED--use metric measure f i metre - 3.3 feed 

•'>tiilerM 

cues Width 

/t/D<UtT  

Drillinn - - No, !*itn_?-_ MW.„$jT^ Yc* ,er . 

o • JffA'R Mf>T^<$ 
Ro#<J Construction - tenBtii^__J "<"' 

Underground Exploration. 

Tot*) Area: 
Trenching 

Oien-tr 

metres 

. Itypet 

Ten Pilling. 

square rstcuci 

square metres 

u 
Stripping 

Other 

Work by sell or contractor (Name' 

NO I £ : thvucr is rrspc-iLIi Ic 

squera metre? 

square metres 

iACj tl Cunt fluloi ttir.-r'» ivrth pertinent r#$ol>*:o-;s frc: mttat 1 MinesRe&iiirten Act,. 

OATE FORLST SEnvict Aovist o &r<SP*-rtf*ren- _ -

Name and Title of Fores! Official „ _ •Q&BLJ 

Address. 

NOTICE 

A. Pursuant to section 11, sub-section (131 of the Mint* Regulation Act - "Where mcchinisl equipment Is likely to disturb the surface of 
the land in clearing, stripping, trenching or lucfi other operations as the Chief Inspector may consider likely to cause significant 
disturbance of tha surface ol the land, tha Chief Inspector may require » Reclamation Permit.' If there ii s surface disturbance, complete 
back ol this form, 'Application for Reclamation ParmlL' 

B, Wlitre tiivibe,' is to be cut. » T i n Um Pemdl* ot 'Licence tc Ci>t' is required from the FfJ* .Sr - s i ; ; . 

SIGNATURE OF APPLICANT S r ^ T " ™ - £ 3 t ™ 

r tnt rJifr-4 _ „ ,r . - — - _ ... 

» 7 I T L t r ^sd^y^rd^m . . . „ f ! ? f f i & 

DATE _jftfi'h_ z-A / ?:/.? 



MINERAL. EXPLORATION 

M I N I S T R Y O F M I N E S A N D P E T R O L E U M R E S O U R C E S 

M INERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

APPLICATION FOR A RECLAMATION PERMIT 
, (Pursuant to section 11, Mines Regulation Act) 

The following is to be completed when applying for a Reclamation Permit or when reporting work to be 

done under General Reclamation Permits. When reporting on work dona, see instructions at bottom of 

page. For recommendations on reclamation and environmental control procedures see booklet entitled 

Guidelines for Coal and Mineral Exploration, available at the office of the District Mining Inspector. 

PERMIT NO. MX 

INDICATE APPROPRIATE.DESIGNATION 

Application I Of Reclamation Farm it Work 10 ba done under Garter*! Reclamation Permit D 

PRESENT STATE OF I AND ON WHICH EXPLORATION WILL BE DONE (Note on 1:50,000 mepj 

Preeen, land in. lr.nd.in,,. time*. etcJ jfe. At^MfaX. ^ «*~ 
Type ol veget.tfc* r j ^ f £, <^~Mi f t " * * , 

Actsu rocis ,pr***nt un mil conditicxi) _ 

Camputti, old workings {location, condition) — 

DETAILS OF PROPOSED SURFACE WORK INote on attached sketch plan frith boundaries of etflroJ 

RoeriK Total length 

Test Pits Total No. 

Trench is: Total No. 

Prill Sitae Tool No. 

Camp SitesiTotal No. 

j/e Aft-

4/g *^tz 

Oth.r Disturbed A-eejs .A?Q . 

Total Difturbed A m * 

(1 metre - 3.3 feet 1 hectare - 10 000 square metres' 

Total disturbed aree . 

Totil disturbed area 

Total disturbed aree . 

Total disturbed aree 

Total disturbed area 

Assist? 

3 ^ * 

EOU1PMENT TO BE USED (List size, capacity, i 

HILL B&5 f -

nberj 

la) 

ltd £L£LL _ tel. 

If). 

. square metres 

square metres 

square metres 

. square metres 

. square metres 

. square metres 

. square metres 

SIGNATURE OF APPLICANT 

FOR DISTRICT OFFICE USE ONLY 

Data of Notification of Gtrvernment Agencies: 

Forestry ,—-

Water Resources. 

COMMENTS: 

.NJV.O 

. N.A. D 

FitharrdWildllfe. 

Lands 

.N.A.O 

-NA..D 

RECLAMATION PERMIT: Required • ' ' ' Not Required D > 

•.".•ihJii r!cttHrnHritr".drd, Terms and Gondillotll 

JZA&Z.^^ f^€tt--^AZ>J2j>MJ.^^^/  

FOR V ICTORIA RECLAMAT ION OFFICE (Copy to District, 

Bonding required: — ~__., ——— . • . — •—-

Bonding received: — — — ~ — . — 

Data approved: — Dele permit Issued: 

NOTE: At year-end ill surface and reclamation work which has been dons should be reported to the District Inspector. Submit a one-page 
repot which describes field work in detail under the Ioilo>v'ir,s hesdings: roads, trenches, drill jltcr, camp sites, seeds end fertilueri 
uwd. stash abatenia.it, other. Nola on a copy of the 1:60.000 NTS map and on a copy ot the Site Plnn nhere work done has varied 
from thet which wet proposed In the Notice of Work'or on tt.it 'Application.'See the 1976 Rectamstion Guidelines for • sample of • 
one-peg* work repcri. 

http://lr.nd.in
http://tt.it


MINISTRY OF MINES AND PETROLEUM RESOURCES 

MINERAL RESOURCES BRANCH 

INSPECTION AND ENGINEERING DIVISION 

INDICATE: &'*9 

Claim boundaries, permanent watercourses, access toad and 

distance to nearest town, proposed roads, test pits, trenches, 

ground slope at trenches, drill sites, and camp sites. 

tOCATION MAP 

Show nearer town •lid icxra road. 



APPENDIX 4.4.29 

* 5 5 . 

F I L £ N O . „ . 

MINERAL RESOURCES BRANCH 
DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

310 Ward Street, 
Nelson, B.C. VOX 5S4« 
Hay 1st, 1978. 

Mr Roy Carlson, President, 
Nomad Mines Ltd., 
510 W. Hastings Street, 
Vancouver, B.C.. 
V6B LLS 

Dear Sir, 

MsniSTSv OF mms 
AND FuROLEUM RESOURCES 

This office i s i n receipt of a letter from the Water Rights 
Branch in Nelson, i n which a serious complaint has been f i l e d concerning 
access roads in the China Creek drainage area. 

On investigation of this complaint, i t was found to be truly 
justifiable. The roads used last summer were not left in proper condition 
with effective water bars in place when they were abandoned i n the f a l l . 

The results of this negligence has caused havoc during runoff period 
this spring. The road became a new watercourse and washed tans af sand into 
the back yards of sevoraVprivate properties. 

The situation has to be rectified as quickly as possible. We suggest 
that you, or your operator, Manny Consultants, start on this work immediately. 

The road giving trouble i s the one on the south-we-st side of China 
Creek leading through the IT-} Claim as described i n the 10-11 form sent to .us 
on April 5th, 1977 by Mr E. Amendolagine. 

Should you not contact this office within one week of today's date, 
steps wiU be taken to have the work done- under Section 12, Subsection (2) 
of the Minso Regulation Act. 

I trust we w i l l hear from you very shortly. * 
Tours t 

c.c. W.C. Robinson, P. Eng., Victoria 
J.D. McDonald, P. Eng., " 
T.H. Oxland, Water Rights, Nelson. 

J.B.C.Lang, P. Eng./, 
District Inspector of Mines 

find Resident Engineer. 
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APPENDIX 4.4.30 

C c 
F I LE N O . 

W H E N R E P L Y I N G P L E A S E R E F E R T O 

MINERAL RESOURCES BRANCH 
DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

, ZirT. Q&UMtm- Street* 
; A N D F E T R C L E ' j ^ ^ ^ v - B - - 0 * WI. 5S*V-

. June 16th, 1978. 

Mr Amendolagine, Consultant, 
Z,550 Harriet Street, 
Vancouver, B.C. 
V5V 4K5 

H M X-1 5 7 
y^" 3* - "—* — — 

Dear Sir, 

Tour 1 0 - 1 1 form covering the U„ and U 3 0 g in the Trail Creek 
Mining District i s being processed by^the various agencies." 

As you are aware, the work is to be done in a very sensitive 
area and w i l l be under the scrutiny of a great many of the local 
p e o p l e . 

These people are mainly concerned with their water supply, 
and should i t become polluted or changed i n any way from i t s present 
condition the implications w i l l be fierce. 

You are cautioned then to stay within the planned work 
proposal. Take extra care to keep away from the creeks, letting no 
s i l t enter them. A l l refuse must be cleaned up and removed from the 
area. When drilling, log the holes individually watching particularly 
for any aquifer which may affect the quality of ground water. 

Regarding the trespass fine, levied on your operations last 
year, I have taken the matter up very thoroughly with the Forest 
Service, but there is no way out, the fine must be paid. We have 
a l l learned something from this. 

Finally, bonding may be required this year. 

Yours very truly, 

J.B.C.Lang, P. Eng.. 
District Inspector of Mines 

and Resident Engineer. 

16 
c.c. J.D. McDonald, P. Eng., Victoria 

JBCL/elg 
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i s 

f...;iiSTSY OF M'miS 
t\?.D FcTROLEUM RESOÛ CtS 

u;='d JUL 2 0 •9/8 310 Ward Street, 
Zfelaen* B«C» VOL 534 

July IStof 1978* 

Kami/ Ccsuiiltffit* I#td*? 

4 5 5 0 Ssxrlftt Street, 
Van*?0OT«r# B.C. 
7 5 V 4 5 5 

Deer Ut* rJTr*^n1r*giga, 

HP 3CH«D« Clark*. P. Sag#f of 
Directorate ot the A«£«C«B« contacted 
•tutoring of certain aepecta of 

FirsU^f i t i e r»q» 
Ration laughter ccnoeBtretJLon Is 
on a fficcthly basis. Ibaee 
properly plugged as diacuaeed 
collected-

Secondly, 
aftev use arri tasted f i 
This work should also 
your water used In 
necessary. 

8 Of 
pita bo reported 

also be 
drill outtlngr; 

sampled before and 
»solved and total, 

basis* As much of 
set of taste w i l l be 

responaib 
Clarice i n 
and to 
results,, 

this cceiitoring i s your 
of the results should be sent to Kr 
In V a n e c i u v e r 9 Mr Robinson i n Victoria 

this f^r^ftiry w i l l audit your 

. 
JacBTd VB»7 truly. 

District Inspector of Mines 
and i^sidenfr. Fjngineer. 

tTBCl/elg 

c«c. R»WtJ)« GLarkB, P-Eng., Ottawa. 
W.C. Eobinaon, P-*Eagf Victoria,.!/ 
S. Elias, P. Eng.. WSf^mreur, 
*TJ>« HeDcoald., P. Eng., Victoria. 
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A P P E N D I X 4.4 .32 

• 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

M I N E S R E G U L A T I O N A C T 

P E R M I T 
AUTHORIZING MINERAL EXPLORATION 

(Issued pursuant to section 11 of the Mines Regulation Act) 

Permit No._ 

Issued to>Inn. Crft̂ lf. grunt™ Coaapgtluai Tn "—e/o y Am̂ ŵ t̂ j ag-t^». ) Coaaaltant— 

;r©et~ . — . — — 

for exploration work at, -Tiati. Creek-

-Lat. 49 M' -Lomg. 117 to-' 

Located at North- -and- Soutb of-China -Grcci: 

and subject to the appended terms and conditions, all of which axe applicable to this permit. 

Issued at Victoria, B . C . , this _ day of Spg££a£ in the year 

Chief Inspector of Mines 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 11 of the Mines Regulation Act. 

2. The permit is for a period of Twnf.g years. It is renewable on application, and upon evidence 
of satisfactory performance. 

3. Pursuant to subsection (18) of section 11 of the Act, security as specified and approved by the Chief 

Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount otL 
ONE THOUSAND . „ 

dollars 
The security is returnable as provided for in subsection (13). 

4. The report, ̂ t ~ J A p r i l 7R9 1978 , as filed with the Chief Inspector of Mines 
pursuant to subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments 
thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit. 

O T H E R 

5. A l l work, where applicable, shall conform to the work guidelines contained In 
Section IV of the publication "Guidelines for Coal and Mineral Exploration" pub* 
Ushed by the Ministry of Mines and Petroleisi Resources* 

6. The conditions contained In the Surface Exploration Permit MZ29/78 Issued May 
23, 1978 by the Operations Directorate of the Atomic Energy Control Board shall be 
ful ly observed and compiled with. 

7. No s i l t or other mineral deposits or deleterious substances shall be allowed to 
enter creeks. * 

8. A l l refuse shall be cleaned up and reooved from the area* 

9. A l l d r i l l holes shall be logged and particular attention shall be given to the 
existence of aquifers. 

10. No work other than that shown on the Mineral Exploration Form 10-U, dated 
Apri l 28, 1978 shell be performed without prior approval from the Chief Inspector 
of Mines. 

NOTE—This permit applies only to the requirements under section 11 of the Mines Regulation Act. Other 
legislation may be applicable to the mining operations, and this permit in no way abrogates the responsibility 
and obligation of the permittee under such other legislation. 
1M4764226 
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APPENDIX 4.4.33 

• 

D EPARTMENT O F MINES 

AND PETROLEUM RESOURCES 

: MINISTRY Of- MitttS » 
AND PETROLEUM RESOURCES 

RON SEP 7 Witt" -

D EPARTMENT O F MINES 

AND PETROLEUM RESOURCES 

D EPARTMENT O F MINES 

AND PETROLEUM RESOURCES 

R E P O R T O F INSPECTOR O F M I N E S 
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of prospect ILj JzJ}y.Q& 

Owner or operator C h ± n a C r e e k Conaortium Locality. 

.Co-ordinales 1L T W. 117° L I ! W 

Manager, E« Amendolagine A ^ ^ « 5̂50 Harriet Street, Vancouver, 757 4K5 

Number employed, including all contraiaors: 

Surface Z Undergrounds Contractors. TotaL 

Mmeral(s) sought: 

First aid: 

Uranium 

Condition of access roads and clearings: " i l l have to be bared before winter 
Residents have dug trench across road at bottom — 
impassable except on foot. 

Explosives: N.A. 

General surface: Satisfactory - DrLU. hatop-'to-fatf plugged.-and .snail p i t s to be 
properly covered or better f i l l e d . 

Active or dormant: Dormant at time of Inspection 
-

Reclamation: Some clean up needed. 

Work done since last report: DriLling completed - for now? - Moved equipment out, 
i 

Work remaining this season: 

Remarks: Citizens pressure group have forced operator out. 

J.B.C.Lang, P. ting. 
3 1 0 Ward Street, Nelson. B.C. 

( A d d n ) 

August 3 0 t h 78 Pare of inspection ~ , , Vi- ... -
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APPENDIX 4.4.34 

310 Ward Street, 
Nelson. B.C. V1L 5S4 

Septeaber 6th t 1973* 

Mr Be Asnxblagi&a, Consultantf 

4550 Harriot Street, 
Vaaeogwr, B*C. 
V57 AK5 

Dscr Sir* Est g&es 
Hus pgopagtj v u visited 

the a.CH*P* - at their 
you. had left dangerous ho 

I would, advise, that If 
you have dwgt that 
holas* 

Befors snow 
tha roads and a 
completed* 

by myself and 
vas l a i d that 

through. Kith tha pita 
Also, plug the 6" d r i l l 

bars must be put back on 
of the area at tha d r i l l sites 

you intend to go back on to the 

Tours very truly, 

District Inspector of Mines 
and Resident Engineer* 

c.c* A.J. Eichardson, P. Sng.r 

J.D. Mcdloaaad, P. Eng. 
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APPENDIX 4.4.35 

November 20th f VflB. 

Mr Manny Amendelogine, 
4550 Harriet Street. 
Vancouver B*C* 
V5B ifK5* 

Dear Sir, 

Re Reclamation Permit No* MX 137 pursuant 
to section 11 Mines Regulation Act 

Trail Creek*  

On November 23rdf 1978 I along with Mr Bruce Lang, District 
Mine Inspector made an inspection of your China Creek property* The 
purpose of this inspection was to make sure that you had carried out 
the reclamation as per the Reclamation Guide-lines* 

During the month of November I had a verbal discussion with 
you regarding the property and you assured me that the work had been 
done* Let me assure you that the reclamation work has not been done, 
the only work completed was establishment of erosion control on the 
access road, west of China Creek* There has been no attempt to 
revegetate the disturbed area as per our Guidelines for Mineral 
Exploration. 

The east side of China Creek has had no work done, i n fact 
several 5 gallon o i l or grease cans were found beside the s t i l l to be 
covered or plugged holes* 

One would think that after a l l the dif f i c u l t times and barriers 
placed i n your way by the Genelle concerned citizens group, you would 
like to leave the property knowing that you have done no wrong* I 
would suggest you do the following: 

1* Seed and f e r t i l i s e the disturbed area including the road on 
the west side of China Creek* 

2* Establish water bars and seed and fe r t i l i s e the east side 
disturbance* 

3« Remove the o i l or grease cans and samples. 

122 Plug or f i l l i n the test holes on the east side of the creek* 



- 2 -

I f you have any further questions, please do not hesitate 
to get i n touch with the Nelson o f f i c e . 

A.L. O'Bryan, 
Reclamation Inspector. 

c.c. J.B.C.Lang, P. Eng., 
J.D. McDonald, P. Eng./' 



APPENDIX 4.4.36 

British Columbia 
Ministry or 
Energy, Mines and 
Petroleum Resources 

OOf FICE ADDRESS: 
403 Vernon Street 
Nelson, B.C. V1L4E6 

MAILING ADDRESS: 
310 Wartf Street 
Nelson, B.C. V1L5S4,: 

May i l t h , 1979. 

Mr T.G. Mackenzie, Chairman, 
Board of Trustees, 
Genelie Improvement D i s t r i c t , 
P.O. Box 82, 
Genelle, B.C. 
VOG 1GO 

Dear Mr Mackenzie, 

I acknowledge receiving your l e t t e r of May 7th, cone. :i ning 
your complaints stemming from debris and unprotected test 
the China Creek watershed. 

\ i t s i n 

bags Last f a l l , I d id inspect the area. There we 
of material at the s i t e , the test p i t s were fenced and the 
holes were capped. Subsequent to my inspectasTnT-vthe area 
inspected by Mr 0'Bryan of this o f f i c e , whoyrfent^^th Mr Amendologlne. 
My observations were- confirmed. 

Today, I again v i s i t e d the area 
findings, p a r t i c u l a r l y on the s i t e to 

Steps wi.ll be taken to g 
test p i t and cap the d r i l l , hj 
just as soon as I can arran, 

ncur with your 
China Creek. 

e samples, f i l l i n the 
on theVifarth 9tye of the creek 

for a contractor to do the work. 

louDs/very t r u l y , 

J.B.C.Lang, P. Eng., £ 

D i s t r i c t Inspector of Mines 
and Resident Engineer. 

JBCL/elg 
x.c. A.J. Richardson, P. Eng., 

Deputy Chief Inspector 
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APPENDIX 4.4.37 

M E M O R A N D U M 

T O A.J, Richardson, P. Eng»t 

Deputy Chief j t a ^ c j ^ r ^ ^ 

Victoria. 

MINISTRY OF KIHES 
AND PETROLEUM RESOURCES 

1 ~ 

F R O M J.B.C.Lang, P. Eng 
District Inspector of-Mlnes, Nelson 

Jjuly.J5th i9..._.79» 

Re: China Creek Conditions during Commission 
g u* J' C T ~ investigation.  OUR FIUE._ 

"VOUR FILS_ 

I wil l discuss the problem in two sections, that on the 
south side of China Creek, the area on which the d r i l l was located 
during your vi s i t , and that on the north side of the creek. 

The south side i s the location causing the concern. The 
access road just above the highway has a large cut across i t to 
prevent access by any four wheeled vehicle. Ihis cut was put i n the 
road by the people at Genelle. 

The contractor, Mr M.S. PLstak of Rossland, who was to do the 
rehabilitation claimed he had trouble getting up to the site with 
necessary tools and equipment as he had to use t r a i l bikes. He claims 
that he f i l l e d in the large d r i l l holes (6 M diameter) and many of the 
smaller ones. He also claims to have f i l l e d i n half of the 5f x 5' pit 
and picked up any trash that he could find in the area. He also built 
a birch fence around the pit and put flagging on i t . Dr. Bates pointed 
out that just about everywhere on the h i l l radiation readings were 10 to 15 
micro rem s per hour compared to 2 to U microrems per hour elsewhere in B.C. 

The north side of China Creek was well rehabilitated. A l l holes 
were cemented i n and the 5' x 51 pit was f i l l e d in. There was no debris 
around the site at a l l . tfy personal opinion i s that a f i r s t class lob 
was done on the north side. 

Ml 
J.B.C.Lang, P. Eng., 
District Inspector of Mines 
and Resident Engineer. 

JBCL/elg 
End. 
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APPENDIX 4.4.38 

D E P A R T M E N T OP MINES 

A N D P E T R O L E U M RESOURCES 

R E P O R T O F I N S P E C T O R O F M I N E S 
(issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of prospect HiS33jJ Co-ordinates 49°37'; 1I8°.5V. 

Owner or ̂ r--"'" 1- ft"1^6*1 Energy Resources Locality Kelowna  

Manager L _ I u r R S I Address 715 F i f t h Avenue S. W, 
Glen McWUliams Calgary, A l b e r t a 

Number employed, including all contractors: 

Surface 11 Underground E/A Contractors LI Tntai Z3 

Miner al(s) sought: Uranium ( a u t u a i t e ) . 

First aid; Enclosed r e g u l a t i o n s i n d i c a t i n g necessary f i r s t a i d coverage r e q u i r e d 
immediately. 

Condition of access roads and clearings: S a t i s f a c t o r y . 

Explosives: N/A. 

Genera! surface: Area a f f e c t e d Is a recent bum usiDg f o r e s t r y access roads. 

Active or dormant: A c t i v e . 
-

Reclamation: Work permit, holes to be r.appod as discussed-

Work done since last report: D r i l l i n g . 

Work remaining this season: D r i l l i n g . 

Remarks: D. W. Coates, foreman Jean Guy LecLere 
2 d r i l l s o p e rating 
7 men 

Stewart D r i l l i n g , foreman Stewart 
1 d r i l l 
ft men 

1Q1 - 29S5 A i r p o r t D r i v e . Kamloops 
^ 2g liupectar of Mine* CAd&csr) 

Date of inspection. August 3 f 19_?JL_ 



APPENDIX 4.4.39 

mt caiman 
DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINES REGULATION ACT 

P E R M I T 
AUTHORIZING MINERAL EXPLORATION 

(Issued pursuant to section 11 of the Mines Regulation Act) 

Permit No MrMi 

Issued to .WorcOT.Joe-r«jJRe8g«Tqe9_Ltd.< 1 

715-5 th _AY«VH> S . H . 

Calgar7̂ _Alb«rta__.T2F..2X7 

for exploration work at General Kiperai__Exploration__Eermlt, T^jianirlt%Jhaad^psia£&d-. 

on this permit is mifficlent to CCE7.Br al l OiplaXAtlna pT-ngT-m»»«.« nt BCBttCEH 

ENERGY RESOURCES LTD. condtietgd <n fh» PyrwrW* of HWM«h P»1.mK4« 

Located at- _JReport, of. Emigration work, Hur I or a M on of —cfa 

and subject to the appended terms and conditions, all of which are applicable to this permit. 

Issued at Victoria, B.C., this ^Z. day of ^ ^ ^ 1 in the year t£Z£. 

o/h^ Chief Inspector of Mines 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 11 of the Mines Regulation Act. 

2. The permit is for a period of THREE- -years. It is renewable on application, and upon evidence 

of satisfactory performance. 

3. Pursuant to subsection (18) of section 11 of the Act, security as specified and approved by the Chief 

Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount of 

PIVK TEOOSAIHV dollars ($_ 
The security is returnable as provided for in subsection (13). 

4. The report, dated— January *>, 197« . as filed with the Chief Inspector of Mines 
pursuant to subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments 
thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit. 

OTHER 

5. Conform ^"Guidelines for Mineral and Coal Exploration". 

6. Conform to the Atomic Energy Control Board Regulations and Licencing 
Guide #31 for work on Uranium Properties. 

NOTE—This permit applies only to the requirements under section 11 of the Mines Regulation Act. Other 
legislation may be applicable to the mining operations, and this permit in no way abrogates the responsibility 
and obligation of the permittee under such other legislation. 

1M-276-SZ26 
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APPENDIX 4.4.40 

MINERAL EXPLORATION FORM 10-11 

L 

-\m\y.xn CF IBKS 

fwi.iLburi, S.C. 
R c c - d 0 C I 3 0 1978 

DEPARTMENT OF MINES AND PETROLEUM RESOUnCES-—t. 
MINERAL RESOURCES B R A N C H 

INSPECTION A N O ENG INEER ING DIVISION 

NOTICE OF WORK O N A MINERAL PRgPBRJY 
(Pursuant to section 10, Mines Regulation Act) 

This form is to be completed bv all companies or individuals carrying out exploration work one 

month prior to commencement of work and one week prior to cessation of work. Keep one copy and 

forward one copy to (he District Inspector of Mine*. 

1. N A M E OF PROPERTY: 
B l i z z a r d 

JJum&ar of claims 
F o u r ( 6 3 u n i t s ) 

Principe! Claim Group 
B l i z z a r d 

G r e e n w o o d 
LOCATION: Mining Diviikin 

4 9 * 3 7 , Lo«9. _2-.:L? 0 • Locality and Acceu a c c e s s b y T r a p p i n g C r e e k 

NTS Map Sheet te.g. 82E/9EI 8 2 E / 1 Q W 

3 2 a i r m i l e s s o u t h e a s t o f K e l o w n a 

LaL 

OWNER: Nam. M o r e e n E n e r g y R e s o u r o e s L d m i t e d F r e e M h M r - , C e r t . N o . 1 5 9 0 9 5 

7 1 5 - 5 t h A v e n u e S.W. C a l g a r y 
Addre** 

OPERATOR: Name _ 

City. Prow. 
A l b e r t a 

Free Miner'j Cert. No. 

Addroi* —. 

Postal Coda 

- City_ 

Telephor-e No. 

, n D e c e r r b e r , 1978 DURATION OF t X r i O H A l ION WORK; From. February. 1978 

DATE WORK COMPLETtD (report of dosing 00ryl: _ , 

1 5 

APPROXIMATE NUMBER OF MEN EMPLOYED: x J  

EXPLORATION WORK: Indicate PROPOSED or COMPLETED - us* metric me isure (1 metre- 3.3 feed 

Geophysical Geochemical 
Lineeuiting (distance, width, methodl 

3 0 0 + r.o 
Drilling - No. ol Sit* 

Road Construction Length 

Underground Exploration 

1 0 0 s q u a r e m e t r e s p e r s i t e 
— - xmexK 

5 , 0 0 0 
metre* Width 1 0 

m t r n 

Itypel 

Total Ana: 
T renin in g 

Teit Pitting. 

!•... metre* 

square me tree 

Stripping 

Other 

square metre* 

square metre* 

Work bv nit or contractor [Name) 

HOI ^ • t.>«nn u i e u u -ivi*: for i « i>:tile '•<'< eniuritig (he (miiracKH complies .-. :li per Linen! regulation; dec jectior, 1 1,MAMI PcgutMiior. Act). 
P A T E lURtTS't SF.FIVICF. A n v i s E n BY oprRAiOH: Oc t o b e r 1 2 , 19_78 ( l e t t e r ) 

I 
Nan* end l i i le c' forest Of 1 icuil 

Add> «'.-> 

M r . BoL> K e e p , F o r e s t R a n g e r 

P . 0 . B o x 1 0 0 , B e a v e r d e l l , B r i t i s h C o l u m b i a 

NOTICE 

A. Pursuant to section 11, sub-section [181 of the Mines fleju/anon Act — "Where mechanical equipment i* likely to disturb the surface ol 
the land in clearing, stripping, trenching or such other operation* as the Chief Inspector may consider likely 10 cause significant 
disiurbaivce of the surlace of the land, the Chief Inspector may requires Reclamation Permit.' II there is a surface disturbance, complete 
beck of this form, 'Application for Reclamation Permit.' 

Whete liii.Lcf is tc be cut, • f r e t Use Permit" 01 'Licence 10 Cut' Ii j u r i e d from the Fe-reti Seivict. S. 
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StGNATUnr OF APPLICAntl -MJZOl^ 
iZjilA r 

T p r i e E x p l o r a t i o n S u p e r v i s o 

„ „ 3 . 9 7 8 - 1 0 - 1 2 



M INERAL EXPLORATION FORM 10—11 

Ok 
JAf! 9 1973 

DEPARTMENT OF MINES AND PETROLEUM R E f e e t J f t e E S 

M I N E R A L RESOURCES B R A N C H 

INSPECTION A N D ENGINEER ING DIVISION 

(Pursuant to section 10, Mines Regulation Act) 

• K i : . CF HIKES 
AH KlkOLESl RESOUhClS 

PMUWPS, B.C. 
flec'd. 

' SSft. 0? cflHtS 
AND PETROLEUM RESOURCES 

R-Vd . »Ai", 1 9 197S 

This form is to be completed by all companies or individuals carrying out exptorati 

month priot to commencement of work and one week prior to cessation of work. Keep one copy and 

forward one copy to the District Inspector of Mines. 
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1. N A M E OF PROPERTY: B.LIg 2 A R Q . 

Number ol claims F o u r (63 u n i t s ) Principal Claim Group B L I Z Z A R D 

. NTS Map Sheet (e.g.. B2E/9EI 8 2 E / 1 0 W LOCATION: Mining Division G r e e n w o o d 
32 a i r m i l e s s o u t h e a s t o f K e l o w n a 

Let. 49 , * 3.7 Lone, 118-" ____A_ • i fwaiiry anrfAfj^n A c c e s s b y T r a p p i n g C r s p k T ^ c i q i n c f 

OWNEH, N j m . NORCEN EHEHGy RESOURCES L I M I T E D j ^ M W e C e r t N - 1 5 9 0 9 5 R ° a d 

7 1 5 - 5 t h A v e n u e S.W. „^ C a l g a r y City. A l b e r t a 

OPERATOR: Name. fts P^rkout Free Miner*! Cert. No. 

City 

Telephone No. 

DURATION OF EXPLORATION WORK, from ..Jj!S__lH--a_—iSZS. 

DATE WORK COMPLETED (report ot closing onlyl: 

APPROXIMATE NUMBER OF MEN EMPLOYED: £1 

D e c a n t e r , 1 9 7 8 

EXPLORATION WORK: Indicate PROPOSED or COMPLETED - use metric measure 11 metre - 3.3 feel] 

Geophy licul . Gee-chemical 

Lbttcvfting (distance, width, method). 

Dritlinu No. of Sites 1?? 1 

Road Construction — Length 

Underground Exploration 

'for.;! a i e a 
100 s q u a r e m e t e r s p e r s i t e y ^ y ^ 

. metres Width „ . .. metren 

. (type) 

Total Area: 
Trenching. 

Test Pitting. square metrei 

Stripping 

Other 

squa>e metres 

square metres 

Work by sell or contractor (Name) • _ _ _ _ _ _ _ 

HOT I": fiv.ott is rrifiCinsUita tor ensu'>r<g thr ('ontrectoi tM.triies ivith peni-err regulations [see section It, Mints Regulation Act). 

DA I - FOHLST SCHVICL ADVISEO BY OPEHATOH: _.l"ary 3 j 9 7 8 . f l e t t e r ) 
Nan* _nd Title of Fores. Official _ j _ _ i _ B O _ l _ _ I _ F C " - ? t R a n g e r 

Add.ess P- 0 - Box 1 0 0 , B e a v e r d e l l , B r i t i s h C o l u m b i a 

NOTICE 

A. Pursuant to section 11, sub-section (181 ol the Mines Regulation Act — "Where mechanical equipment is likely lo disturb the surface of 
the land in clearing, stripping, trenching or such other operations as the Chief Inspector may coniidar likely la cause significant 
disturbance of the surface of the land, the Chief Inspector may require a Reclamation Permit.' If there is a surface olsturbence, complete 
back of this form. 'Application for Reclamation Permit.' 

B. Where timber is to bn cut, • 'Free Use Permit' or 'Licence to Cut' is requi'ed fiom the Forest Service. 

SIGNATUFtE OF APPLICANT „_ 

PirntNerm /_ cr-TE __./77 



f-. INtdtL LXPLOKAnON FORM )0-11 

D E P A R T M E N T O F M I N E S A N D P E T R O L E U M R E S O U R C E S 

M I N E R A L R E S O U R C E S B R A N C H 

INSPECTION A N D ENG INEER ING DIVISION 

APPLICATION FOR A RECLAMATION PERMIT 
(Pursuant to section 11, Mines Regulation Act) 

The following is to be completed when applying (or a Reclamation Permit or when reporting work to be 

done under General Reclamation Permits, When reporting on work done, see instructions at bottom of 

page. For recommendations on reclamation and environmental control procedures see booklet entitled 

Guidelines for Coal and Mineral Exploration, available at the office of the District Mining Inspector. 

PERMIT NO. MX 

INDICATE APPROPRIATE DESIGNATION 

Application for Reclamation Permit ttl Work to be done under General Reclamation Permit Q 

PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE DONE (Note on 1:50,000 mapJ 

Present land use (ranching, timber, etc) _J_Itfar__M£L_beeil. I___i _ . — . 

Type ol vegetation _ _ G r a s s L a n d ; ; 

Access roads (present use and condition) F o r e s t r y a n d L o g g i n g R o a d s , G o o d C o n d i t i o n 

None? 
Campsites, old workings (location, condition) : 

DETAILS OF PROPOSED SURFACE WORK [Note on attached sketch plan with boundaries of claimJ 

Roads: Total length _ ^ _ _ _ _ _ - _ _ _ _ _ _ metres Total disturbed are. _ _ _ _ _ 

Ten Pits: Total No. _ — 

Trenches.1 Total No _.. 

Drill Sires: T otal No 125 + 25 , 

Camp Si'esiTotal No __ . .... 

Other Disturbed Areas: — — -

Total Disturbed Areas: 

(1 metre - 3.3 leet 1 hectare - 10 000 squar 

EQUIPMENT TO BE USED (List sire, capacity, number.) 

la) Ore Bulldozc-a (D-6) _ 
(bl . — _ _ _ _ _ — f — 
Id . — 

SIGNATURE OF A F H ll.ANT 

Total disturbed are; 

Total disturbed area 

Total disturbed area 

Total disturbed aree 

100,000 
10 

square metres 

square metres 

square metres 

. square metres 

. square metres 

. square metre; 

, square metre) 

hectares 

FOR DISTRICT O F F I C E USE O N L Y 

Date ol Notification of Gc 

Forestry . 

Water Resources 

rnment Agencies: 

,__N.A • 

N.A.D 

COMMENTS: 

Fish and Wildlife 

Lands 

.N.A.D 

-N.A.D 

RECLAMATION PERMIT: Required C] 

Bondir.t, !'rCorc..iif-ided, 1 e,ms and Conditions: _ 

Not Required • 

FOR VICTORIA. R E C L A M A T I O N O F F I C E (Copy to District) 

Bonding required: . ——, . _ — . 

Bonding received: _ _ _ _ —• • • — — — — . 

• ate ap[iro.ed: — __ -*— D a ' e permit issued: _ 

NOTE: A ' vp0<-end all surface and reclamation work which has been oor,e snogirf b- reported to the District Inspector. Submit • one-page 
repo't which describe: field work in detsi' un:k'p the fc>l!t»-. headings: roads, Irishes, rf'ill ŝ tes. ca-np silt;, t*rdi and fnr-.mier, 
usad, slash i b B t e m ^ i l . (.;liei. Note or, irr.y of tlif 1 -'.^ '•''•-> NTS rr.-,-. End n copy o' she Site Plan where work done fcss varied 
from that wn.ch w«s prop mod in the -Noiir-r el Work' or or this •Afiphf-iion.' if.-, 1076 Rcclj.-r.aiio- Guideline! lor a samp!; or a 
one-page work report. 

http://Rcclj.-r.aiio-


S I T E P L A N 

\ 

LA**"- N 
INDICATE: 
Claim boundaries, permanent- watercourses, access toad and 
distance to nearest town, proposed roads, test pit*, trenches, 
crourd siop4 at tranches, drill sits*, and camp sites. 

LOCATIOM MAP 

Show nu 'Fs* town and . Kom iOK l , Nam* of propirry — M g g j f i A g 

^ 7 
(=i:a No. 

7 1 
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S I T E P L A N , 

T i P i s f - i f j c—Z9 nit*. 

INDICATE: 

Claim boundaries, permanent vratercours-M, scrsss road and 
distanca to nearest town, proposed roads, test pits, trenches, 
ground slope at trenchss, drill sites, and camp si<_s. 

L O C A T I O N M A ? 

S h o w r w t m t ;c-wrt iwwj acco^a rrjf-4. . N.meof oroptfTV S I. >7 7, yH ft f j 

Claim No. 

Owner - U j _ t y _ _ M l i ^ ^ 
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APPENDIX 4.4.41 

D E P A R T M E N T O F M I N E S 

A N D P E T R O L E U M R E S O U R C E S 

REPORT OF INSPECTOR OF MINES 
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of prospects 31L?.Karjj_ Coordinate-.._Jg_Z!j U 8 ° 5 4 ' 

Owner or OperalOC Norcen Energy Resources, Locality B e a v e r d e l l  

Managr Gene Laramie Address General D e l i v e r y . B e a v e r d e l l 

Number employed, including all contractors: 

Surface 2 Underground extractors- Total 3 

MineraJ.(s) sou&tt Urani urn 

First aid: S a t i s f a c t o r y . 

Condition of access roads aad clearings; F a i r — w i n t e r c o n d i t i o n s 

Explosives: N/A 

Genera] surface: Logged o f f area. 

Active or dormant: Active--between programs. 

Reclamation: D r i L l holes to he plugged or capped as discussed. 
• 

Work done since last report: D r i l l i n g — s a m p l i n g . 

WoiV reuiaiiungthisseason: U v i l L i n g . 

Remarks: 

Dosimeters are worn as per recommendation. 

Core shed i s o l a t e d and signs posted. 
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Lai — _ M r n o r r D r i v e . K ^ l n — , j i . C. 

t« iMrtiii) 

Date of inspection ApjlL_9i-



APPENDIX 4.4.42 

Energy Resources L imited 

N O R C E N T O W E R . 

715 - 5th Avenue S.W. 

C A L G A R Y , A L B E R T A T2P 2X7 

Phone (403) 231-0111 

30 A p r i l 1979 

Ministry of Mines and Petroleum Resources 
Second Floor 
2747 East Hastings Street 
Vancouver, B r i t i s h Columbia 
V 5 K 1Z8 

Attention: Mr. S. E l i a s 
Inspector, Environmental Control Inspection 
and Engineering D i v i s i o n 

Dear Mr. E l i a s , 

Subject: B l i z z a r d Uranium Property 
TLD Radiation Monitoring 

This l e t t e r i s to confirm our telephone conversation of 
A p r i l 25, 1979 concerning your request for information per
t a i n i n g to personal dosimeter r a d i a t i o n monitoring conducted 
on the B l i z z a r d Property i n the v i c i n i t y of Beaverdell, 
B r i t i s h Columbia. 

Norcen approached the Health Protection Branch, Radiation 
Protection Bureau of Health and Welfare Canada on 2 3 August 
1978 applying f o r enrollment i n the Thermoluminescent Dosi
meter (TLD) Monitoring Service i n connection with worker 
s u r v e i l l a n c e during exploration on the B l i z z a r d Property. 

. . . 2 

MAY l 1979 j 



- 2 -

I enclose a copy of the September 11, 1978 l e t t e r from 
David Grogan, Chief, Occupational Radiation Hazards D i v i s i o n 
i n d i c a t i n g that Norcen would be r e c e i v i n g a shipment of d o s i 
meters and that the Norcen group were to be en r o l l e d i n the 
"three-monthly s e r v i c e " . 

In view of the transient nature of the workers that were on 
the s i t e (geologists, f i e l d technicians, e t c . are usu a l l y on 
s i t e for a few days only) the use of the dosimeters has not 
been s i g n i f i c a n t , but I have enclosed the r e s u l t s for the 
one person who has been on s i t e during the e n t i r e time the 
dosimeter monitoring has been conducted. This person i s 
act i n g as a watchman for the property and core shack and i s 
also checking on the environmental monitoring instrumentation 
located on the Property. 

I t r u s t that t h i s material i s s a t i s f a c t o r y for your purposes. 

Yours very t r u l y , 

NORCEN ENERGY 
RESOURCES LIMITED 

G. A. WEBSTER, P. Eng. 
Environmental Engineer 
Minerals 

GAW/jc 

En c l . 
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Health and WeMare SL ( 3>en-etre social 
Canada Carada 
HeaJth Proiection Direction genera!e de la 
Branch protection de la sa.nte 
Radiation P r o t e c t i o n Bureau 
B r o o k f i e l d Road 
Ottawa, Ontario KlA 1C1 

September 11, 1978 

Cv» ft* Natit ntfe-v 

Norcen Energy Resources 
Limit e d 

Norcen Tower 1140-2-2 
Att n : Mr. T.J. N e v i l l e 
Manager, Eng. & Environment 

B l i z z a r d 
715-5th Avenue S.W 
Calgary, A l b e r t a 
T2P 2X7 

Dear Mr. N e v i l l e : 

Your request f o r enrollment i n our TLD s e r v i c e 
i s being actioned as soon as p o s s i b l e , and you w i l l 
s h o r t l y r e ceive your f i r s t shipment of TLD monitors 
under separate cover. 

You should note that your group has been e n r o l l e d 
on the three-monthly s e r v i c e since the semi-monthly s e r v i c e 
i s r e s t r i c t e d to the few organizations t h a t are regarded 
as being r e l a t i v e l y high r i s k users. 

Yours s i n c e r e l y , 

5ccupational Radiation Hazards 
D i v i s i o n 

DG/mw Telephone: (613) 998-4751 

000S9 
- — c |9| - ( 1 0 | -

rnr, F*gr * - T R . , R - . . , , _ 
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... . - - , - • O C O ^ " l O f i A L P A C I A T I O N M i ? . D I V I S I O N 

^MShiMiv\*rf«r«Canadi Same:--A-cre u o t f Ca*s*J» o . v i s . o t * c E s o \ . « o - L E x r o d i T i o h • O M C L L C 

R A D I A T I O N E X P O S U R E R E P O R T - R A P P O R T D ' E X P O S I T I O N A U X R A D I A T I O N S 

G R O U P C O D E D A T E O F R £ : O R T u ^ 1 " w « s - ^ - ^ " - • PAGE- - / , 
C O O E D U G R O U P E D A T E D U 3 A = ? O R T "y- S\ , 

r,) 1 1 9 * 7 03/29/71 C f " * 

^ O ^ C f - i E ' E G Y " £ S O U R C E S LTO 
M J f t L S Ot Pfc ;<T*.E ;!T 
ATT r" J I ' v £ V I L l £ 
7 1 5 - S T H 4 V E V O E S O U T H E S T 

TP.? 2 V 7 
L •_ J 

r 
Ti_0 S E R V I C E 

SUA'CTEPLV 

S ' D U T I O N : 

5 E R / I C E '»TL 

X - ' • A- i T 4 
L 

Per iod Ser.al 
S«c.c 

Name - N o m 

D C S ; E S T I M A T E ( M R S M ) D O S E EST IL ' SE 
F i i i i Hoe — B c ; y P<tm;*i# l l j .n — C o i p i 
SrCOf»0 tint — S^in Otu*.em# [ m i ~ P C J U 

Ft* 
Pt-ioce 

• i t - C r . -»-•« 
Q - i f e . TP'n y « j T c c u t 

a c» ;cur V v 
2376 

?3~78 
2373 
5376 
2 37 8_ 
5378 
5378 
2378 
2378 
2 37 S~ 
2373 
2378 
2378 
2378 

138115 

) 06496 
JG7579 
i\ 1339 
M 5078 
Jil553n 
> 1 3 311 
D 1 8 U 5 8 
0 2 0208 

J22792 
r>?32?2~ 
Tc?7«3 
>34527 

I0T 
!0T 
m 
'0T 
vOT 
•-•of 

NOT 

h:oj 
VOT 
>;OT 

USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED" 
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1 I 
I I 
I I 
I 1 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
i I 
I I 
I I 
I I 
i I 
I I 
I I 

i I 

I I 
I I 
I I 

I ! 

171 13) Ml (7) •81 

! I i 
M i l 
19) not 



,1) 

(2) 

!3J 

!5) 
16) 

17) 

13) 

(9) 

(10) 

E X P L A N A T I O N it, c!^" • T nurni/cr) V 

A n i d t ' d i i ' i c ^ l i o " r\^rr.::-;i o ' *-n d'grts; :hs fir si 3 j i t s rc-fei ;^ ;he penc-d •vjmb.'r, *h« s< L j i i j 
year t n d the last s \ TO :he m c n i t o r serial n u m b e - . 

Fu l l name and in.*.ie!s d u r n s m e abbrev iated by a~ ssterjsk if more than eleven characters ) . 

Aster isk indicates pe r sca cuireni l .y active ol m o t ; "..nan one g roup . Cumu l a t i v e totals are fell i n c : jstve. 

U M B S S <ridic£ted in ".'".is ;; ' ' jfTi,-i. the ! i r s ; record ' _ j r !nd : cates th-v b : d y duse est imate ivhi 'e icCOnrl ' j ' . t s 
;he sk in 'Ĵ ^e esVmaTe. 0 ; h ; r dose estimates art : : !ed by H D / T T (head dose) , E X T 2 (right ha-.d and a i r r . l . 
E X T 3 (left hand and 6'rn), E X T 4 (ritjht f oo t a n : eg), or E X T 5 (iei'i toot and ley) in this c o l u m n . 

C u n e n : pe r i od tr.irr. = ; ; i dose Irnrem). 

Cumu la t i v e dose 'or cu ' r en t quarter (mrem). 

Cumu la t i v e dose for s u ' r e n t year (mrem). 

Cumu la t i v e dose ;o date f r o m R P B reco:ds . A n a-.-risk indicates other records i n c l u d e d and.'or ava i i cb le . 

• • . 

W A R N I N G S I G N A L S 
Que l ter 
Year ' 

• 

Ouai ter 
Year 

Unusua l occu r rence i nd i ca ted . 

1. M o n i t o r C o n t a m i n a t e d 
2. C o n t r o l M o n i t o r E x p o s e d 
3. F a u l t y Ho lde r 
4. F o i l Image Absent 
5. M o n i t o r Damaged 

B O D Y 
31 JO mrem 
5" 30 m;em 

H E A D 
SI J 0 m r e m 

15.COO m r e m 

• 

• 

S K I N 
1 5 . 0 0 0 m i - m 
3 0 . 0 0 0 m r e m 

E X T R E M I T I E S 
3 8 , 0 0 0 m r e m 
7 5 . 0 0 0 m r e m 

6- Late M o n i t o r 
7. Non-Personal 
8. The rma l N e u t r o n Exposu re Inc luded 
9. N o n - U n i f o r m 
A . C h i p Miss ing . 

N U M E R O D E 
C O L O N N E 

(1) 

(2! 

(3) 

14) 

(5) 

(6) 

(7) 
(3) 

(91 

I' 0) 

E X P L I C A T I O N (par le n u m e r o des co lonnes ) 

U n n u m e r o d ' i c e m i t i c a t i o n de d ix chi f f res d o n : les deux p i e m i e i s i nd iquen t la pe r iode , les deux su iyants , 
I'annee el les six dern iers , le numero de serie du T ion i teur . 

N o m au c o m p l e t e l init iates lies surnums sont ab ' iges par un aster ique s'il y a plus de onze letwes) . 

L 'aster ique ind ique que la personne est p res in tement active dsns p lus q u ' u n g roupe . Le» t o t a u x sont 
c u m u l a t e s . 

A mo ins d ' i n d i c a t i o n cont ra i re dans cette co lonne , la premiere l igne des donnees i nd ique la dose co rpore l t e 
estimee et la seconde, la dose a la peau e s t i r r i s . Les autres doses est imees seront indiquees dans cette 
co lonne c o m m e su i t : H D / T T (dose a la te le ) . E X T 2 {main et bras dro i t s ) , E X T 3 (main et bras g a u c h e i , 
E X T 4 (p ied et jambe dro i t s ) , ou E X T 5 (pied et jarr.be gauches) . 

Dose estirtii'2 a la per iode courante (mrem) . 

Dose cumu la t i v e d u t r imesue courant (miem] 

Dose cumu la t i v e de I'annee courante (mrem) . 

Dose cumu la t i v e , a ce jour , obtenues des dossier: du 8.R. U n aster ique i nd ique les autres donnees incluses ou 
d i i p o n i b l e s . 

S I G N A U X D ' A L E R T E 
t r imestre 
annee 

tr imestre 
annee 

Anoma l i e s ind iquees 

1. Mor . i t eu i ccn;a-nine 
2. I'c -.tL-ur de c o r u i c l e expose 
3. Por tc-moni ;eur d i ^ c i u e u x 
i . I macs-<! It re crjs-;nte 
5. h ' on i l cu r enrtammage 

C O R P S 
2 0 0 0 mrem 
; j 0 0 mrem 

T E T E 
:I'OO mrem 

1: . '00 mrem 

P E A U 
15 0 0 0 m r e m 
3 0 COO m r e m 

E X T R E M I T E S 
3 3 0 0 0 m r e m 
75 0 0 0 m r e m 

6. F.'ortiteui en retard 
7. N o n personne l 
8. E x p o s i t i o n a des n v u t i o n s t h r t m l . i u e j 
9. V ion i t ' f i i r s jns u n i l j : m n e 
A . D T L egsre 
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APPENDIX 4.4.43 

Province of British Columbia 

Ministry of Energy, Mines and Petroleum 

K«*d AUG 22 1973-

Resc j r c e s ^ p / ^ 2 

REPORT OF INSPECTOR OF MIMES 
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of p r o s p e c t — A l i ^ a r d . 

Owner or operator Noicetu 

Mana-jT G e D e Larrabie 

_ Co-ordinates rS9 DA. 

„ Locality BfiMEMdatL 

T 2 P 2X7 

Number employed, including all contractors: 

Surface .... ̂  Uadcrground_ Co utr actors. Total Ji_ 

Mineral (s) sought: Uranium 

First aid: S a t i s f a c t o r y 

Condition ol access roads and clearings: As per f o r e s t r y consensus 

Explosives: N / A 

General surface: S a t i s f a c t o r y 

Active <if oonosuit; Dormant except f o r envlrounental monitoring. 

Reclamation: Grass (seeded and growing over d i s t u r b e d a r e a s ) . 

Work done since last report: M o n i t o r i n g 

Work remaining this season: As per S e c t i o n 10 

Remarks: Carap housekeeping e x c e l l e n t . 
Core house locked and appropriate s i g n s . 
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/—- ^- - *J/?L 101, 2 9 6 5 Airport: D r i v e . Kamloops. B, C. 
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Date of inspection August L5 , 19_Z1_ 



APPENDIX 4.4.44 

#120 - 1006 Government St., 
V i c t o r i a , B r i t i s h Columbia, 
October 5, 1973. 

Mr. S. Satob, 
Niasho-Iwai Canada Ltd., 
Suite 601, 1111 West Hastings Street, 
y i i m Q E S 1, BRITISH COLUMBIA. 

Dear Mr. Satoh: 

Thank you for your l e t t e r of August 30th* My apologies 
for not answering your queries sooner. 

With reference to your number questionsJ -

1. This Is correct. 
Reclamation Reports and exploration permits a r e required 

only where exploration results i n s o i l disturbance by machines. 

2* In. the case of a new e x p l o r a t i o n project, the Reclamation 
Report must accompany the "Report of Exploration Work on a Mineral Claim" 
submitted annually p r i o r to the start of exploration work. I n the case 
of a continuing program where work was undertaken between A p r i l 1969 
and May 1973, a "Report of Exploration Work on a Mineral Claim" should 
be submitted to cover this work and a Reclamation Report should accompany 
th i s . In both of the above cases a Reclamation Report need be submitted 
only once for any particular mineral property. Thereafter only the 
annual "Report of Exploration Work on a Mineral Claim" i s required 
pynv-irHny frm ar-aa rc.hfi g xnlor*d has bgen covered undar sections 3 f a l r 

3. The format for the Reclamation Report i s given i n Section 
11(3) of tha Minee Regulation Act. It includes a topographic mop of 
suitable scale showing the extent of exploration work In relation to 
lakes, watercourses and Inhabited places i n the v i c i n i t y . The body of 
the report should include the following!-

(a) The nature, and the present and potential uses of the 
land Included i n the map area. Discuss the nature of the 
land with reference to s o i l s , geology, vegetation, water, 
climate and topography. Describe past, present and potential 
land use w i t h r e f e r e n c e to t r i c i n g , forestry, agriculture, 
grazing, f i s h and w i l d l i f e , recreation and water resources. 

. . . 2 
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(continued) October 5, 1973* 

(b) Discuss the possible effects of exploration work ont 
livestock and grazing, fish and wildlife, watercourses, 
timber, farms and inhabited places, recreation and the 
general appearance of the area; and describe the way in 
which exploration operations will be carried out to 
minimise these effects* 

(c) Describe the reclamation operations which will be 
undertaken to ensure that (1) the potential prime use of 
the land is attained in the earliest possible time, and 
(11) the adverse effects of exploration described in 3(b) 
are minimized* 

4. 4* In writing parte (a) & (b) of the Reclamation Report 
you should consult the following Government officersf- the District 
Forest Ranger, the District Fish and Wildlife Conservetlon Officer* 
the District Agriculturist and the District Water Rights Engineer* 

5* The Surface Work Permit for exploration is Issued only 
after receipt of the Reclamation Report* This report is reviewed by 
a committee comprising members of the various resource departments of 
government* After the report is accepted or revised by this committees 
the permit is Issued subject to payment of the bond* For a company such 
as yours the permit would probably be issued for a period of 3 years* 

6* The bond can be in the form of securities or a certified 
cheque made out in favour of the Minister of Finance, lodged with your 
bank* 1 am attaching a "Receipt and Agreement Form" for your information* 

Yours truly, 

John Dick, 
Inspector of Mines - Reclamation* 

JDisl 

encl* 
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A P P E N D I X 4.4.45 

MNMnVMHHCBUMt 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

MINES REGULATION A C T 

P E R M I T 
AUTHORIZING MINERAL EXPLORATION 

(Issued pursuant to section 11 of the Mines Regulation Act, Order in Council 1532) 

Permit No M*-*0 

Issued tO Ni sshn-Twai Qanariq T.rH. , ' ' :  

for exploration work at J^B^ JL=fiQ...cla i ms. i ncliis iue^-E ~B 6*1-JL40. 

inclusivej Donen 281-320 claims, inclusive. 

Located al_ . " 3 ™_T.8.J^3:V 

and subject to the appended terms and conditions, all of which are applicable to this permit. 

Issued at Victoria, B.C., this 2Znd day of. A p r i l m foe year 
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TERMS AND CONDITIONS 

1. This permit is issued subject to all the terms and conditions of section 11 of the Mines Regulation Act, 

Order in Council 1532. 

2. The permit is for a period of .-£]*JE§j?__i3.)—years. It is renewable on application, and upon evidence 
of satisfactory performance. 

3. Pursuant to subsections (6) and (7) of section 11 of the Act, security as specified and approved 
by the Chief Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount of 

__T^oJhpysand dollars ($ 2,0QQ«Q0 ). 
The security is returnable as provided for in subsection (13). * 

4. The report, dated Ilftcember^Ii*. JLSL73 , as filed with the Chief Inspector of Mines 
pursuant to subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments 
thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit. 

O T H E R 

5* Topsoil and overburden soil stripped from the surface shall be conserved, 
as feasible, for possible useage in the reclamation of disturbed areas. 

6* The location of roads is to be planned for minimum possible disturbance of 
the surface of the land and watercourses* Roads are to be properly ditched and 
culverted to adequately control erosion and silting of watercourses* 

7* Erosion control of cleared and stripped areas and of trenches is to be 
provided as may be. necessary to prevent silting of watercourses, and as required 
by the Inspector* 

8* Trenches which did not expose mineralization are to be f i l l e d * 

9. At the termination of exploration each year, the disturbed areas are to be 
left in a neat, clean and safe condition* 

10* At the completion of the total exploration programme, a reasonable time will 
be allowed for the decision as to whether or not to proceed to production* If the 
decision is not to proceed to production, then the reclamation of a l l disturbed 
areas shall be carried out to the order's and satisfaction of the Chief Inspector of 
Mines * 

11* On completion of the exploration programme, a report of exploration work done 
is to be filed with the office of the Chief Inspector of Mines* If no future work 
is planned on the property, please advise the Chief Inspector and the District 
Inspector so that the property can be examined to determine i f the security bond 
can be released* 

N O T E — fhis permit applies only to the requirements under section 11 of the Mines Regulation Act, Order 
in Council 1532. Other legislation may be applicable to the mining operations, and this permit in no way 
abrogates the responsibility and obligation of the permittee under such other legislation. 
500.773429C 
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A P P E N D I X 4.4.46 

MM 

DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

M I N E S R E G U L A T I O N ACT 

AUTHORIZING MINERAL EXPLORATION 

(Issued pursuant to section 11 of the Mines Regulation Act, Order in Council 1532) 

Permit No. UC~UQ 

Revised Kay 9, 1979 toj 
Issued to -Missho-Ival-Gonada- &t^M£^l°x*&m-JGwdJti^O-'JLJA*. 

PERMIT RENEWED: A p r i l 22/77 to A p r i l 22/80 (Mar. 9/77) 

for exploration work at P.3.—l-SO-clates, -liv;lu^lve;-^- T^--51^A0-cfeim5y-

i n c l u s l v c ; Donen 2S1-32D c l a l n s , i n c l u s i v e . (Sec over f o r .May 9. 1379 revlalonai 

Located at j|caen^oia Mining Dlylslbjt, Q*2X&&*. a a < i- Vernon Mining Division 

and subject to the appended terms and conditions, all of which arc applicable to this permit. 

Issued at Victoria, B.C., this — 22nd day of Ap.r.11 in the ycarlQ7ft_ 

Y i , Chief Inspector of Mines 

I 0 
\ j 

Revisions of May 9, 1979 approved 

Chief Inspector of Mines 
1 



1 
t 

1) EsCullcch Group (Osqyoos ana Vornon H.D) » 

Pb 180 - 188 30542 - 30550 
Pb 189 - 198 17323 - 17329 
Pb 208 - 209 17339 - 17340 
Pb 212 - 214 17343 - 17345 
Pb 250 - 259 31200 - 31209¬

2) Kallis Creek Group (Greenwood H.D) 

Pb 81 ~ 140 36330 - 36389 
PNC £2 914 
D-l g53 

-

3) Big White Group (Greenwood H.D) 

n rb 260 - 289 37507 ~ 37536 

rQw 4) Cup Lake Group (GroeiTwocxa H.D) 

Donsn 43 - 46 30063 - 30066 
Donen 61 - 64 30081 - 30084 

* \ y Donen 281 - 320 35281 - 35320 

0^1 5 5 E u k i G r o u ? (Greenwood H-D) 

H 
Puki 1 - 28 27843 - 27870 
Fuki 29 - 40 280-17 - 2305S 
PMC 1 892 
PMC 3 915 

6) Collier Lake Group (Greem-.ood M.D) 

Donsn 93 " 30111 
Donsn 95 30115 
Donen 99 - 104 30119 - 30124 
Donen 103 30123 
Donen 110 . 30130 
Donen 112 30132 

7) Lassie lake Group (Greenwood M.D) 

Donen 361 114 
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TERMS AND CONDITION'S 

1. This permit is. issued sub(~.* to all the terms and conditions of scciionC. of the Mines Regulation Act, 

Order in Council 1532. 

2. The permit is for a period of thrCj?._C31-...years. It is renewable on. application, and upon evidence 
of satisfactory perFornumcc. , 

3. Pursuant to subsections (6) and (7) of section II of the Act, security as specified and approved 
by the Chief Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount of 

_ ^ . T n ^ dollars ( S ^ f t ^ O ^ / O O Q ^ f l ) . 

The security is returnable as provided for in subsection (13). 

4. The repors dated , De&eiabar_.ll>.JL973 , as filed with the Chief Inspector of Mines 
February 5, 1979 

pursuant to subsection (2) of section 11 of the Mines Regulation Act, together with all revisions and amendments 
thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit. 
OTHER 

5. Topsoil and overburden c o i l stripped front the surface s h e l l be conserved 
as feasible, for possible use a go i n the reclatcation of disturbed areas. 

6. The location of roads i s to be planned for nlnimutx possible, disturbance of 
the surface of the land and watercourses. Roads are to be properly ditched and 
culverted t o adequately control erosion and s i l t i n s of watercourses. 

7. Erosion control of cleared and stripped areas and of trenches i s to be 
provided as :.-.ay be necessary to prevent s i l t i n g of watercourses, end as required 
by the Inspector* 

8. Trenches which did not expose mineralization arc to be f i l l e d . 

9. At tits termination of exploration each year, the disturbed areas are to be 
l e f t i n a neat, clean and safe condition. 

10. At the completion of the t o t a l exploration progracne, a reasonable tira? w i l l 
be allowed for the decision as to whether or not to proceed to production. I f the 
decision i s not to proceed to production, then the reclr^nation of a l l disturbed 
areas s h a l l be carried out to the orders and sa t i s f a c t i o n of the Chief Inspector of 
liines • 

11. On completion of the exploration procrarcne, a report of exploration work done 
i s to be f i l e d with the o f f i c e of the Chief Inspector of Mines. I f no future work 
is planned on the property, plca30 advise the Chief Inspector and the D i s t r i c t 
Inspector so that the property can be c.:anined to dctertsine i f the security bond 
can be released. 

(See over for additional conditions of May 9, 1979) 
Noi E—This permit applies only to the requirements under section 11 of the Mines Regulation Act, Order 

in Council 1532. Other legislation may be applicable to the mining operations, and this permit in no way 
abrogates the responsibility and obligation of the permittee under such other legislation. 
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ADDITIONAL CONDITIONS OF MAY 9, 1979 

12. A l l work, where deemed applicable, shall conform to Section IV 
of the booklet "Guidelines for Coal and Mineral Exploration" published 
by the Ministry of Energy, Mines and Petroleum Resources. 

13. The conditions contained In the Surface Exploration Permit MX6-79 
Issued January 29, 1979 by the Operations Directorate of the Atomic 
Energy Control Board shall be ful ly observed and complied with. 

14. No s i l t or other mineral deposits or deleterious substances shall 
be allowed to enter creeks. 

15. A l l refuse shall be cleaned up and removed from the area* 

A l l d r i l l holes shall be logged and particular attention shall 
be given to the existence of aquifers. 

t 7 - ioT No work other than that shown on the Mineral Exploration Form 10-11, 
dated February 5, 1979, shall be performed without prior approval from 
the Chief Inspector of Mines. 

U. Drill \\o\ec, uMl IH? ^vK^ed s i a_c, requVecJ 
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A P P E N D I X 4.4.47 

km 
H " 3 P e , 3 OL£UM R£SOiJK£S 

D E P A R T M E N T O F M I N E S 

A N D P E T R O L E U M R E S O U R C E S 

REPORT OF INSPECTOR OF MIMES 
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of prospect £ .£Donen_CLainL)_ Co-ordinates 49" 35' . U8',5 3' 

Owner or operator P.. N.C. Exploration.,Co.... Locality B f i ^ e x d e i l 
Limi ted 

Managsr_ yAyjlfi_BLUiiae.r. Address Canexjj Dej 'v^ry, Rnay>rHi»11 , R. C. 

Number employed, including ail contractors: 

Surface 3 Underground— Contractors *L Total. 

MineraJ(s) sought: Uranium 

Firstaid: F i r s t a i d coverage roust comply w i t h "Rule 14" of the Mines Reg u l a t i o n Act. 

Condition of access roads and clearings: F a i r , w i n t e r c o n d i t i o n s . 

Explosives: N/A 

General surface: Logged o f f area. 

Active or dormant: A c t i v e 

Reclamation: D r i l l holes to be plugged or capped as discussed. 

Work done since last report: D r i l l i n g . 

Work rrwtnuif this mson: D r l l I in&. 

Remarks: 

D r i l l Contractor--Cameron McCutcheon L i m i t e d 

Dosimeters to be worn as discussed. 
Records maintained of workmen c a r r y i n g such badges. 

Core shed end s aiv.pl inp area to lie Isolated! signs pos ted 
No Adfui t tancr to unautliori zed poi'Snnnel. 

Jack A. Thomson Itupettat of Mines 
Technician 

101. 29S5 A i r p o r t D r i v e . Kamloops, B. C. 

Daie of inspection A p r i l 18 19-L! 
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A P P E N D I X 4.4.48 

mi 
Province of British Columbia 

Ministry of Energy, Mines and Petroleum Resoui ces 

&N9 PETROLEUM REiO'J-iCES 

R«'d AUG 22/l379 * 

REPORT OF INSPECTOR OF MINES 
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of pro spec L.Cup^jLke J_FuJsi, J^a.llis_Cr.ee Co-ordinates 4.9°. „118^_ 
C o l l i e r Lake 

Owner or operator P- C. E x p l o r a t i o n Locality ... Bgayerdell 

Manager-M-._SugiaQhaxa Address_-3QgQ.-.. 65Q_H>_£fear g i a ,.Sjjjp.f 
Vancouver 

Number employed, including all contractors: 

Surface Underground Contractors Tntal 3 

Mioeral(s) sought; Uranium > 

First aid: #2 k i t on s i t e , recommended that f o r every 4 workers one person have 
an accepted F i r s t A i d C e r t i f i c a t e . 

Condition of access roads and clearings: F o r e s t r y 

Explosives: N/A 

General surface: S a t i s f a c t o r y ; camp area housekeeping to be improved. 

Active or dormant: Dormant at time of i n s p e c t i o n . 

Reclamation: D r i l l h o l e s , c u t t i n g s to be t r e a t e d as per Ch i e f Inspector's 
d i r e c t i v e s . 

Work done since last report: Percussion holes d r i l l e d ; d r i l l s i t e s not v i s i t e d as 
no one a v a i l a b l e to act as a guide. 

Work, itiuairdngOils feasors' As per Section 10 I'.^ted August 13, 19/5 f u r t h e r 
d r i l l i n g proposed. 

Rsmarks: D r i l l was stored at campsite. 
I t i s recommended that core not be l e f t i n the open, unattended. 
This area i s subject to numerous v i s i t o r s at t h i s time of year. 

David Smith, P.Eng. Inspector of Mints 
101. 2985 A i r p o r t D r i v e . Kamloops. B. C. 

( A M ™ ) V2B 7W8 

150 Date of inspection.. AU£iis_t_l_5 , 19?9 • • • • 



A P P E N D I X 4.4.49 

D E P A R T M E N T O F M I N E S 

AND P E T R O L E U M R E S O U R C E S 

REPORT OF INSPECTOR OF MINES 
• 

{Issued pursuant to sections 6 and 7 of the Mines Regulation Act.) 

PROSPECTS UNDER EXPLORATION AND DEVELOPMENT 

Name of prospect P_U_cJsJwnj_L.aKe. , Co-ordinates 51 ,49.' 124 15' 

aMflcoai*operator.Jielj£in__Enfir£^ Locality Chilanko Forks 

Manager fi^Jis.tAhxosiks Address Chilanko Eoxka 

Number employed, including all contractors: 

Surface— Underground— Contractors. Total 1 

Mineral(s) sought: Radioactive minerals. 

First aid: S a t i s f a c t o r y . 

Condition of access roads and clearings: S a t i s f a c t o r y . 

Explosives: tl/A. 

General surface: S a t i s f a c t o r y . 

Active or dormant: A c t i v e . 

Reclamation: Reclamation required to d r i l l s i t e s and access road. 

Work dooe since last report: Geophysical surveys. 

Work remaining this season: Completion of d r i l l i n g program. 

Remarks: Diamond d r i l l and truck require f i r e e x t i n g u i s h e r s . Open wheels such 
as pump motor couplings require guarding. 

Ed Sadar, P.Eng. Inspector of Mint 
101 - 29S5 A i r p o r t D r i v e . Kamloops 

( A d d ™ ) 

Date ot inspection October 5 , 19. 78 151 



APPENDIX 4.5.1 

PERMISSIBLE KINE AIR 

Maximum Threshold Limit Value - Time Weighted Average (TLV-TWA) concentration 
permitted f o r air-borne contaminant substances f o r a normal 8 hour work day 
or 40 hour work week. No excursion above the TLV-TWA i s permitted i n an 
underground mine. 

TLV-STEL = Threshold Limit Value - Short Term Exposure L i m i t , maximum averag 
concentration permitted over any f i f t e e n minute per i o d . 

TLV-C = Threshold Limit Value - C e i l i n g , places a d e f i n i t e l i m i t above 
which contaminant s h a l l not be permitted to exceed even 
instantaneously. 

ppm 

mg/m̂  

Substance 

parts of vapour or gas per m i l l i o n p a r t s of contaminated a i r by 
volume at 25°C and 760 mm Hg pressure. 
approximate milligrams of material per cubic meter of a i r . 

TLV-STEL TLV-TWA 
mg/m3 

A c r o l e i n 0.1 0.25 
Ammonia 25 18 
Arsine 0.05 0.2 
Carbon dioxide 5000 9000 
Carbon monoxide 50 55 
Ethyl Mercaptan 0.5 1 
f ,C M Formaldehyde 2 3 
Hydrogen s u l f i d e 10 15 
Lead, inorganic, fumes and dust as Pb - 0.15 
Methane - not more than 1.0% - b l a s t i n g operations 

1.25% - e l e c t r i c a l equipment 
2.5% - removal of workers 

Mercury ( a l k y l compounds) Skin (as Hg) 
Mercury ( a l l forms except a l k y l ) as Hg 
Molybdenum (soluble compounds) as MO 

(insol u b l e compounds) as MO 
Nitrous Fumes NO + NO2 i n terms of NO2 

"C" Nitrogen dioxide 
O i l mist mineral 
Oxygen - not l e s s than 18% by volume 
Sulphur dioxide 
Uranium (natural) soluble & 

insoluble compounds as U 

0.001 

5 
5 

0.01 
0.05 
5 

10 
9 

9 

5 

13 

0.2 

0.3 
35 
0.05 
15000 
400 
0.5 
2 

15 

0.003 

5 
5 

mg/mv 

0.75 
27 
0.2 
18000 
440 
1 
3 

27 
0, 45 

0.03 
0.15 

10 
20 

9 

9 

10 

13 

0.6 
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Mineral Dusts* 

Asbestos, a l l forms (a) 5 f i b e r s of longer than 5 micrometers per cubic 
centimeter of a i r . C e i l i n g concentration, 10 f i b e r s 
longer than 5 micrometers per cubic centimeter of a i r 

(b) The t o t a l r e s p i r a b l e dust i n the return a i r or the 
make up a i r s h a l l not exceed the l e s s e r o f : 

a maximum of 0.20 milligrams per cubic meter of t o t a l 
r e s p i r a b l e dust or, 

C R = % (TLV - Co) x Q T x 1 

where 

C R = maximum permitted concentration of f i b e r s of 
longer than 5 micrometers per centimeter p f a i r 
i n e x i t a i r from the c o l l e c t i o n a f t e r cleaning 

TLV = threshold l i m i t value of contaminant 

Co = concentration of contaminant i n workers 
breathing zone with l o c a l exhaust discharged 
outside 

0 T = t o t a l v e n t i l a t i o n flow through a f f e c t e d space, 
cfm 

Q D = r e c i r c u l a t e d a i r flow, cfm 
n 

K = an "effectiveness of mixing" f a c t o r of 3 *** 

(c) Total dust i n the atmosphere s h a l l not exceed: 
the quotient obtained i n d i v i d i n g 30 milligrams per 
cubic meter by the percentage o f quartz ( t o t a l dust) 
plus 3 expressed i n milligrams per cubic meter, i . e . : 

3 
30 mg/m = 

% Quartz + 3 

Coal dust, a l l forms - l e s s than 5% quartz, r e s p i r a b l e dust f r a c t i o n 3 mg/m 
as sampled by an approved method of the Ch i e f 
Inspector of Mines.**** 

Mineral dusts - l e s s than 1% quartz, t o t a l dust 10 mg/m3 or r e s p i r a b l 
dust f r a c t i o n 5 mg/m3. 

S i l i c e o u s dusts - 30% and under s i l i c a Si02 300 p a r t i c l e s p e r c c of a 
30 - 50% s i l i ca Si02 200 p a r t i c l e s p e r c c of a 
50% and over s i l i c a Si02 100 p a r t i c l e s p e r c c of a 
dust as sampled with a Konimeter and using standard 
B r i t i s h Columbia Mines Branch counting and processing 
method. 
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Heat Stress 

Rules for v/orking i n hot environments w i l l be determined by the Chief 
Inspector of Mines f o r each i n d i v i d u a l circumstance a f t e r c o n s u l t a t i o n with 
the D i v i s i o n of Occupational Health of B r i t i s h Columbia. 

•Threshold Limit Values f o r Mixtures with Additive E f f e c t s -

When two or more hazardous substances are present t h e i r combined e f f e c t , 
rather than of e i t h e r i n d i v i d u a l l y should be given primary consideration. 
In the absence of information to the contrary the e f f e c t s of the d i f f e r e n t 
hazards should be considered as a d d i t i v e . That i s , i f the sum of the 
following f r a c t i o n s exceeds unity, then the threshold l i m i t of the mixture 
i s exceeded. * 

C l + C2 + Cn 
f n 

Example: A i r contains 25 ppm carbon monoxide (TLV 50), 2 pprr. ni t r o u s fumes 
(TLV 5), 100 ppcc s i l i c e o u s dust (TLV 300) 

• • * 

« * * * 

25 + 2 + 100 
50 5 300 

Intended change 

1.2 Threshold Limit i s exceeded. 

2 f i b e r s of longer than 5 micrometers per cubic 
centimeter of a i r January 1980. 

E f f e c t i v e the 1st of January 1979. 
o 

Intended change - 2 mg/m January 1979, 

Ionizing Radiation Standard Schedule: 

Maximum Permissible Doses and Exposures (1, 2) 

Table 1 

Maximum Permissible Doses (3) 

Column I Column II Column III Column IV 

Organ or Tissue 
A.tomic Radiation 
Workers 

Female Atomic 
Radiation Workers of 
Reproductive Capacity 

Any Other 
Person 

Rems per 
quarter of 
a year 

Rems 
per 
year 

Rems per 
quarter of 
a year 

Rems 
per 
year 

Rems 
per 
year 

Whole body, gonads, 
bone marrow 3 5 1.3(4) 5 ( 4 ) 0.5 

Bone, skin, thyroid 15 30 15 30 3(5) 
Any tissue of hands, 
forearms, feet and 
ankles 

38 75 38 75 7.5 

Lungs (6) and other 
s i n g l e organs or 8 15 8 15 1.5 
ti s s u e s 

154 



- 4 -

Table 2 

Maximum Permissible Exposures To Radon Daughters (6) 

Column I Column II 

Atomic Radiation Workers Any Other Persons 

WLM per quarter 
WLM per year (7) of a year WLM per year WLM per year (7) 

2 4 0.4 

Notes to Ionizing Radiation Standard Schedule: 

(1) The maximum permissible doses and exposures s p e c i f i e d i n this" 
Table do net apply to i o n i z i n g r a d i a t i o n 
(a) received by a patient i n the course of medical diagnosis 

or treatment by a q u a l i f i e d medical p r a c t i t i o n e r ; or 
(b) received by a person carrying out emergency procedures 

undertaken to avert danger to human l i f e . 

(2) The Chief Inspector may, under extraordinary circumstances, 
permit si n g l e or accumulated doses or exposures up to twice 
the annual maximum permissible doses or exposures f o r atomic 
r a d i a t i o n workers. Such variance w i l l not be granted 
(a) i f appropriate a l t e r n a t i v e s are a v a i l a b l e ; 
(b) f o r i r r a d i a t i o n of the whole body or abdomen of women of 

reproductive capacity; or 
(c) f o r i r r a d i a t i o n of the whole body, gonads or bone marrow 

i f the average dose received from age 18 years up to and 
including the current year exceeds 5 rems per year. 

(3) In determining the dose, the co n t r i b u t i o n from sources c f 
i o n i z i n g r a d i a t i o n both inside and outside the body s h a l l 
be included. 

(4) The dese of the abdomen s h a l l not exceed 0.2 rem per two weeks, 
and i f the person i s known to be pregnant, the dose to the 
abdomen s h a l l not exceed 1 rem during the remaining period of 
pregnancy. 

(5) The dose to the thyroid of a person under the age of 16 years 
s h a l l not exceed 1.5 rems per year. 

(6) For exposures to radon daughters, the maximum permissible 
exposures ( i n working l e v e l months) apply instead of the 
maximum permissible doses f o r the lungs ( i n rems). 
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Notes to Ionizing Radiation Standard Schedule: (Cont'd.) 

(7) The WLM un i t i s not appropriate f o r exposures i n the heme or 
i n other non-occupational s i t u a t i o n s . In such s i t u a t i o n s , 
the maximum permissible annual average concentration of radon 
daughters a t t r i b u t a b l e to the operation of a nuclear f a c i l i t y 
s h a l l be 0.02 WL. 

These are the standards that have been accepted by: 

(ICRP) International Commission on Radiological P r o t e c t i o n 
(IAEA) Internal Atomic Energy Agency 

Revised - January, 1978 

Ionizing Radiation Schedule 

nW. C. Robinson", P. Eng. 
Chief Inspector of Mines 

Under the Authority of General Rule 85 (a)  
of the Mines Regulation Act 
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APPENDIX 4.5.2 

Province of 
British Columbia 

Ministry of 
Mines and 
Petroleum Resources 

Second Floor 
2747 East Hastings Street 
Vancouver 
British Columbia 
V5K 1Z8 

WHEN REPLYING PLEASE REFER TO FILE No. 

August 1, 1979 

Mr. Frank Fho 
Hewitt Mine 
P. O. Box 86 
New Denver, B. C. 

Dear Mr. Pho: 

MINISTRY OF MINES 
'AND PETROLEUM RESOUflCES 

R e c' d AUG % 1973 

VOG 150 

Enclosed are two copies of a survey o 
underground workings of the Hewitt Mi 
Would you please have one copy of the 
by M.R.A. Section 6 ( 3 ) . 

As you w i l l note the radon 
0.10 W.L. f i g u r e . This was 
through many o l d workings 
The v e n t i l a t i o n should be 
i s intake a i r as i t i s the 
bulkhead should be 
the a i r flows down 
l e v e l so that the 
the old stopes to 
to i n s t a l l a bulk 
shaft to fo 
at a l l tim 
possible Zo/accuratel 
the radon tlaughter 1 
of 10,000\C^ shoul 
tors shoul 
are being 

adiation made about the 
during July 19, 1979. 

eViort posted as required 

radTa^pn l e v e l was well above 
he verr^ r^ating a i r flowing 

then) djut the y&level east p o r t a l , 
angaa ychat the 10 l e v e l east p o r t a l 

s^r to the fresh a i r source. A 
shaft at 10 l e v e l to ensure that 

arw \topping should be placed on each 
tn^siower working l e v e l and then up 

kingS/and out. It w i l l be necessary 
s and fan on the 10 l e v e l near the 
shaft. The fan must be operated 

p of radon daughters. I t i s not 
the volume of a i r required to lower 
would l i k * to suggest that a minimum 

sidered at th i s time. Approved r e s p i r a -
the paadod that the bulkheads and fans 

I w i l l be back rH—*he New Denver area i n the very near future to 
make another survey of the conditions at the Hewitt to ensure 
that the adverse conditions have been corrected. 

Thank you f o r your cooperation and courtesy extended to me during 
my Inspection. 

Yours,,truly, 

S . E l i a s , P. Eng. 
Senior Inspector 
Environmental 

c.c. V. E. Dawson, P. Eng., Deputy Chief Inspector of Mines 
J . B. C. Lang, F. Eng., D i s t r i c t Inspector of Mines 

En c l . 
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APPENDIX 4.5.3 

RADIATION SURVEY OF A NON-URANIUM MINE  

HEWITT MINE  

SILVERTON, BRITISH COLUMBIA 

S. E l i a s , P. Eng. 
S e n i o r I n s p e c t o r 
E n v i r o n m e n t a l C o n t r o l 

J u l y 19, 1979 
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RADIATION SURVEY OF A NON-URANIUM MINE 

HEWITT MINE 

SILVERTON, BRITISH COLUMBIA 

A preliminary r a d i a t i o n survey was made to assess the radon 
daughter and gamma r a d i a t i o n l e v e l about the mine workings and 
exhaust airways of the Hewitt Mine operated by Frank Pho of New 
Denver, B. C. during July 19, 1979. The equipment used was as 
follows: 

A i r samples were taken with an H & H Custom Work diaphram a i r 
pump with p u l s a t i o n damper. The pump was c a l i b r a t e d at a flow rate 
of 8.8 l i t r e s per minute using a wet te s t meter. A Sartorius mem
brane f i l t e r , 25 mm i n diameter with a 0.8 micron pore s i z e was 
used to c o l l e c t the sample. A 44.4 l i t r e sample was c o l l e c t e d at 
each l o c a t i o n . A Tri-Met Instruments Ltd., Model TM372A alpha 
counter equipped with a f o i l type open zinc sulphide detector was 
used to evaluate the r a d i a t i o n l e v e l . A c e r t i f i e d AM-241 alpha 
standard was used to c a l i b r a t e the Tri-Met alpha counter before 
and a f t e r the sampling p r o j e c t . 

A Ludlum Model 19 Micro R meter, with an i n t e r n a l l y mounted 
1" x 1" Na(Tl) s c i n t i l l a t o r to give optimum performance i n counting 
low l e v e l gamma r a d i a t i o n provided with f i v e ranges 0-25 Micro R/hr 
as the most s e n s i t i v e and 0-5000 Micro R/hr on the highest range, 
was used to assess gamma r a d i a t i o n l e v e l s . 

Following are the r e s u l t s of the survey: 

Location 
W.L. 

Radon Daughters 
Micro R/hr 

Gamma Radiation 

10 l e v e l east, exhaust a i r from 
mine workings, a i r flow quantity 
too small to measure, water 
running out. 0.7551 36 

11 l e v e l shaft s t a t i o n , dead end, 
used as pump s t a t i o n . 0.4959 24 

10 l e v e l near p o r t a l , outside 
a i r . 0.0074 24 
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Remarks 

A preliminary evaluation was made to assess f o r the presence 
of hazardous concentrations of radon daughters and gamma r a d i a t i o n . 
On a preliminary survey representative headings of d i f f e r e n t types 
of workings, poorly v e n t i l a t e d areas and return airways only are 
sampled. I f the preliminary survey does not show measurable con
centrations of radon daughters or under 0.10 W.L. i t can be assumed 
that the health hazard does not e x i s t . Should r e s u l t s i n d i c a t e 
0.10 W.L. (work l e v e l ) more sampling i s done to f u r t h e r assess the 
p o t e n t i a l hazard. I f the sampling in d i c a t e s any workers are exposed 
to an average f u l l s h i f t exposure of more than 0.30 W.L. (work l e v e l ) 
enough sampling must be done to in d i c a t e i n d i v i d u a l exposure over a 
(3) three month period. I f exposure exceeds 1 W.L.M. (work l e v e l 
month) over a three month period permanent records must be kept f o r 
a l l workers working i n r a d i a t i o n areas of the mine, or u n t i l i t can 
be shown that the health hazard no longer e x i s t s ( l e s s than 0.10 W.L. 
average exposure). When sampling i n d i c a t e s an inherent radon 
daughter hazard e x i s t s i n any mine a l l standards applied normally 
to uranium mines s h a l l be considered to be i n f o r c e . 

The r a d i a t i o n l e v e l s are well above the permissible standards. 
The crew s h a l l be immediately removed. Adequate p o s i t i v e mechanical 
v e n t i l a t i o n i s required before resuming any underground work. 

The v e n t i l a t i o n should be so designed that the f r e s h a i r flows 
into the mine v i a the shortest route to the working areas and the 
volume s h a l l be adequate to d i l u t e the radon daughters to below 0.10 
W.L. at a l l times and at a l l working l o c a t i o n s . 

S. E l i a s , P. Eng. 
Senior Inspector 
E nv i ro nmen t a1 Control 

August 1, 1979 
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APPENDIX 4.5.4 

July 19th, 1979. 

Mr Wra. Hogg, 
Box 189, 
New Denver, B.C. 

Dear Mr Hogg, 

As a result of Mr S. Ellas, P. Eng., vent Hat loo 
survey the 4000 level workings are shut down t i l l ventilation 
Is upgraded. 

It is suggested a fan at the Silversmith workings 
must produce 75,000 CFM. 55,000 CFM must go up to Op or tfp 
raise to the 4500 E decline, thence to exhaust* 20,000 must 
he exhausted out the 4000 adit. 

A split off of 8000 CFM must be pumped Into the 4000 
level face. 

Yours very truly, 

J.B.C.Lang, P. Eng./ 
District Inspector of Mines 

and Resident Engineer. 

JBCL/elg 
c.c. A.J. Richardson, P. Eng., 

Deputy Chief Inspector. 
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Province of 
British Columbia 

APPENDIX 4.5.5 

Ministry of 
Mines and 
Petroleum Resources 

Second Roor 
2747 East Hastings Street 
Vancouver 
British Columbia 
V5K1Z8 

WHEN REPLYING PLEASE REFER TO FILE No. -

J u l y 30, 1979 

Mr. W..Ho«g, Manager 
S i l v a n a Mines^ Incorporated 
P. O. Box 189 . . r . ^: 

Mew-Denver, B.'/cT' VOG ISO 

Dear Mr. Hogg: t~ 

Enclosed are two copies of a r e p a r 
daughters and gamma r a d i a t i o n 
Incorporated on Ju l y 18, 1979 
copy of the report-posted 

MINISTRY OF MINES 

AND PETROLEUM RESOURCES 

*** AUG 2 1979 

As you w i l l note that" t 
above- the 0.10 W.L. at 
correct any adverse con 
nine development i s such 
be required to al^?vfa»te tW 
powered equipraejpfT(/fs\1s>vi th 
basis, that isfljc can rtQOvbe 
i n s e r i e s . Th 
a fresh a i r . c i r * 
haulage 
4000 lejr ^ 
nine. 
2125 n 

the survey f o r radon 
the S i l v a n a Mines 
ou please have one 
Section 6 (3) . 

S.- '.Or 

the 4000 l e v e l was ••• 
ust be taken to _•.. : 

t i s unfortunate that the " 
bnsiderable expenditures may 
verse conditions. Where d i e s e l ~ -
n t i l a t i o n must be on a one pass 

to v e n t i l a t e other workings 
40(70 l e v e l i s p a r t i a l l y used as 
ate>the decline area, d l e s e l " 
ep table on the sec t i o n of* the -
fresh a i r to other areas o f the ; 

the'target f i g u r e of (75,000- CFM) 
tig a t e d . ••. • . : v W , • . 

Thank youvp^r you 
to me durlKfiSgy 

Yours t r u l y , 

ooperation and courtesy that, was extended 
ec t i o n . , - .•..-.'-J. ... 

S. E l l a s , P. Eng.. 
Senior Inspector-
Environmental Control 

SZ :Ja 

c c * J . B„ G. Lang, P. Eng. 
V. E . Dawson, P. Eng. 



APPENDIX 4.5.6 

MINISTRY OF MINES 
AND PETROLEUM RF50MSCES 

RADIATION SURVEY OF NON-URANIUM MINES  

SILVANA MINES INCORPORATED  

NEW DENVER, BRITISH COLUMBIA 

S. E l i a s , P. Eng. 
S e n i o r I n s p e c t o r 
E n v i r o n m e n t a l C o n t r o l 

J u l y 18, 1979 
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RADIATION SURVEY OF NON-URANIUM MINES 

SILVANA MINES INCORPORATED  

NEW DENVER, BRITISH COLUMBIA 

In the company w i t h Mr. W. Hogg, Mine Manager, S i l v a n a Mines 
I n c o r p o r a t e d a r a d i a t i o n survey was made t o p r e l i m i n a r y a s s e s s 
Gamma r a d i a t i o n and Radon Daughter l e v e l s i n the g e n e r a l workings 
o f the mine. The s u r v e y was made J u l y 18, 1979. The equipment 
used was as f o l l o w s : 

A i r samples were taken w i t h an H & H Custom Work diaphram a i r 
pump w i t h p u l s a t i o n damper. The pump was c a l i b r a t e d a t a f l o w r a t e 
o f 8.8 l i t r e s p e r minute u s i n g a wet t e s t meter. A S a r t o r i u s mem
brane f i l t e r , 25 mm i n diameter w i t h a 0.8 m i c r o n pore s i z e was 
used to c o l l e c t the sample. A ten minute sample was c o l l e c t e d a t 
each l o c a t i o n . A T r i - M e t Instruments L t d . , Model TM372A a l p h a 
c o u n t e r e q u i p p e d w i t h a f o i l type open z i n c s u l p h i d e d e t e c t o r was 
used to e v a l u a t e the r a d i a t i o n l e v e l . A c e r t i f i e d AM-241 a l p h a 
s t a n d a r d was used to c a l i b r a t e the T r i - M e t a l p h a c o u n t e r b e f o r e 
and a f t e r the sampling p r o j e c t . 

A Ludlum Model 19 M i c r o R meter, w i t h an i n t e r n a l l y mounted 
1" x 1 M N a ( T l ) s c i n t i l l a t o r t o g i v e optimum pe r f o r m a n c e i n c o u n t i n g 
low l e v e l gamma r a d i a t i o n p r o v i d e d w i t h f i v e r a nges 0-25 M i c r o R/hr 
as the most s e n s i t i v e and 0-5000 M i c r o R/hr on the h i g h e s t range, 
was used t o a s s e s s gamma r a d i a t i o n l e v e l s . 

F o l l o w i n g a r e the r e s u l t s o f the s u r v e y : 

W.L. M i c r o R/hr. 
L o c a t i o n Radon D a u g h t e r s Gamma R a d i a t i o n 

4000 l e v e l Ruth a t p o r t a l 
o u t s i d e ambient atmosphere. 0.0128 15 

4000 l e v e l #2 west l a t e r a l , 
development dead end heading, 
v e n t i l a t i o n v i a duct approx. 
30 meters from f a c e , q u a n t i t y 
i n s u f f i c i e n t t c measure, 
mucking w i t h mucking machine, 
muck wet. 0.0119 23 

4000 l e v e l #1 west l a t e r a l 
#2 d r i l l s t a t i o n dead end, 
d r i l l h o l e s making water. 0.1055 32 

4000 l e v e l p o r t a l exhaust a i r 
from 4000 l e v e l workings 

- day s h i f t 0.2005 23 
o u t c a s t a i r volume (8,400 CFM) 
237.8 m 3/min. 
ahead o f Ruth - n i g h t s h i f t 0.1834 24 
a f t e r Ruth - n i g h t s h i f t 0.3660 
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L o c a t i o n (Cont'd.) 
N i g h t S h i f t 

4000 l e v e l exhaust a i r from #2 
W. l a t e r a l and haulageway a t 
S i l v e r s m i t h f a n l o c a t i o n . 

4000 l e v e l a i r from S i l v e r s m i t h 
working b e i n g blown to #2 W. 
l a t e r a l f a c e v i a d u c t i n g . 

4000 l e v e l Ruth mine water 
sump a r e a . 

4625 l e v e l s t a t i o n o f d e c l i n e , 
exhaust a i r from development 
and m i n i n g . 

4585 l e v e l s t u b , dead end, 
scooptram dumping waste rock, 
no v e n t i l a t i o n i n t h i s a r e a . 

W.L. 
Radon Daughters 

0.0997 

M i c r o R/hr. 
Gamma R a d i a t i o n 

42 

0.0143 

0.4588 

0.0364 

0.013 

40 

36 

24 

22 

Remarks 

A p r e l i m i n a r y e v a l u a t i o n was made t o a s s e s s f o r the p r e s e n c e 
o f hazardous c o n c e n t r a t i o n s o f radon d a u g h t e r s and gamma r a d i a t i o n . 
On a p r e l i m i n a r y s u r v e y r e p r e s e n t a t i v e h e a d i n g s o f d i f f e r e n t t y p e s 
o f workings, p o o r l y v e n t i l a t e d a r e a s and r e t u r n a i r w a y s o n l y a r e 
sampled. I f the p r e l i m i n a r y s u r v e y does n o t show measureable con
c e n t r a t i o n s o f radon d a u g h t e r s o r under 0.10 W.L. i t can be assumed 
t h a t the h e a l t h h a z a r d does not e x i s t . S h o u l d r e s u l t s i n d i c a t e 
0.10 W.L. (work l e v e l ) more s a m p l i n g i s done t o f u r t h e r a s s e s s the 
p o t e n t i a l h a z a r d . I f the sampling i n d i c a t e s any workers a r e exposed 
to an average f u l l s h i f t exposure o f more than 0.30 W.L. (work l e v e l ) 
enough s a m p l i n g must be done t o i n d i c a t e i n d i v i d u a l exposure o v e r a 
(3) t h r e e month p e r i o d . I f exposure exceeds 1 W.L.M. (work l e v e l 
month) o v e r a t h r e e month p e r i o d permanent r e c o r d s must be kept f o r 
a l l workers w o r k i n g i n r a d i a t i o n a r e a s o f the mine, o r u n t i l i t can 
be shown t h a t the h e a l t h h a z a r d no l o n g e r e x i s t s ( l e s s than 0.10 
W.L. average e x p o s u r e ) . When s a m p l i n g i n d i c a t e s an i n h e r e n t radon 
daughter h a z a r d e x i s t s i n any mine a l l s t a n d a r d s a p p l i e d n o r m a l l y 
t o uranium mines s h a l l be c o n s i d e r e d t o be i n f o r c e . 

I t i s e v i d e n t from the r e s u l t s t h a t c o n d i t i o n s d e f i n i t e l y 
r e q u i r e c o r r e c t i v e a c t i o n t o i n s u r e t h a t h e a l t h h a z a r d s from r a d i a t i o n 
do not d e v e l o p . The a i r volume t o the 4000 l e v e l i s not adequate 
and i t i s r e q u i r e d t h a t a complete e v a l u a t i o n be made o f b o t h the 
4000 l e v e l and d e c l i n e working a r e a t o i n s u r e t h a t adequate v e n t i l a 
t i o n i s s u b s i s t e n t at a l l ti m e s t o remove the radon d a u g h t e r s and 
s u p p l y adequate a i r f o r d i e s e l o p e r a t i o n s . 
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Remarks (Cont'd.) 

It i s suggested that the connection to the Ruth mine should be 
bulkheaded o f f from the 4000 l e v e l mine workings and a method of 
pressurizing the Ruth workings i n s t i t u t e d so that a i r would flow 
from the 4000 l e v e l to the Ruth mine. This would stop radon daughters 
emanating i n the Ruth mine from entering the 4000 l e v e l v e n t i l a t i o n 
c i r c u i t . 

S. E l i a s , P. Eng. 
Senior Inspector 
Environmental Control 

July 27, 1979 
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J u l y 30. 1379 

Mr. W. Hogs. Manager 
S i l v a n a Mines I n c o r p o r a t e d 
P. 0. Dox 139 
New Denver, B. 0 . VOG ISO 

Dear Mr. Hosfj: 

E n c l o s e d are two c o p i e s o f a r e p o r t on the su r v e y f o r radon 
daughters and gamma r a d i a t i o n done a t the S i l v a n a Mines 
I n c o r p o r a t e d on J u l y 18, 1979. Would you p l e a s e have one 
copy o f the r e p o r t p o s t e d as per M.R.A. S e c t i o n 6 ( 3 ) . 

As you w i l l note t h a t the exhaust a i r from the 4000 l e v e l wan 
above the 0.10 W.L; a t which p o i n t a c t i o n rr.urt be taken t o 
c o r r e c t any adver s e c o n d i t i o n . I t i n u n f o r t u n a t e t h a t the 
mine development i n Buch that c o n s i d e r a b l e e x p e n d ! t u r e f nay 
be r e q u i r e d to a l l e v i a t e the a d v e r r e c o n d i t i o n s . Where dlesel 
powered *»ouip*nent 1P u?ed the v e n t i l a t i o n rrunt be on a one pass 
b a s i s , that I F I t can not b« used to v e n t i l a t e o t h e r w o r k i n g s 
In p e r i e s . T h e r e f o r e i f the 4000 l e v e l i a p u r t i a l l y used as 
a f r e r h a i r c i r c u i t to v e n t i l a t e the d e c l i n e a r e a , d i e s e l 
haulage would then not be a c c e p t a b l e on the p o r t i o n o f the 
4000 l e v e l t h a t In p u p p l y i n g f r e s h a i r to o t h e r a r e a s o f the 
mine. I t i s suggested that the t a r g e t f i g u r e o f (75,000 CFM) 
2125 nr/min. s h o u l d bo i n v e s t i g a t e d . 

Thank you f o r y o u r c o o p e r a t i o n and c o u r t e s y t h a t van extended 
to me d u r i n g my I n s p e c t i o n . 

Youre t r u l y , 

S. S i l a s , F. Eng. 
S e n i o r I n r p e c t o r 
F n v l r o n r n e n l a l C o n t r o l 

S F r j g 

c . c . J . B. C. Lang, P. Eng. 
V. E. Dawson. P. Eng. 

E n c l . 
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APPENDIX 4.5.7 

RADIATION SURVEY OF 

NORCEN ENERGY RESOURCES LIMITED 

BLIZZARD PROPERTY 

BEAVERDELL, BRITISH COLUMBIA 

S. E l i a s , P. Eng. 
S e n i d r I n s p e c t o r 
E n v i r o n m e n t a l C o n t r o l 

A p r i l 18 and 19, 1979 



RADIATION SURVEY OF 

NORCEN ENERGY RESOURCES LIMITED 

BLIZZARD PROPERTY 

BEAVERDELL, BRITISH COLUMBIA 

In the company with Jim Chapman, ge o l o g i s t and/or Eugene Larabie, 
manager at property f o r Norcen Energy Resources Limited a r a d i a t i o n . 
survey was made about the Lassie Lake area d r i l l holes and core storage 
area. The equipment used was as follows: 

A i r samples were taken with an H & H Custom Work diaphram a i r 
pump with p u l s a t i o n damper. The pump was c a l i b r a t e d at a flow rate 
of 8.8 l i t e r s per minute using a wet te s t meter. A S a r t o r i u s membrane 
f i l t e r , 25 mm i n diameter with a 0.8 micron pore s i z e was used to 
c o l l e c t the sample. A ten minute sample was c o l l e c t e d at each l o c a t i o n . 
A Tri-Met Instruments Ltd., Model TM372A alpha counter equipped with 
a f o i l type open zinc sulphide detector was used to evaluate the 
r a d i a t i o n l e v e l . A c e r t i f i e d AM-241 alpha standard was used to c a l i 
brate the Tri-Met alpha counter before and a f t e r the sampling p r o j e c t . 

A Ludlum Model 19 Micro R meter, with an i n t e r n a l l y mounted 
1" x 1 M Na(Tl) s c i n t i l l a t o r to give optimum performance i n counting 
low l e v e l gamma r a d i a t i o n provided with f i v e ranges 0-25 Micro R/hr 
as the most s e n s i t i v e and 0-5000 Micro R/hr on the highest range, was 
used to assess gamma r a d i a t i o n l e v e l s . 

Following are the r e s u l t s o 

Location 

Gate Claim south center 
boundary of claim on roadway 
Percussion hole No. S.5 
10 meters deep 

the survey: 
W.L. Micro R/hr 

Radon Daughters Gamma Radiation 

0.0008 7 

Gate Claim south center 0.0008 7 
boundary of claim on roadway _ 
Percussion hole No. S.6 
10 meters deep 

Gate Claim south center 0.001 7 
boundary of claim on roadway 
Percussion hole No. S.7 
10 meters deep 

Diamond d r i l l core 0.011 15 
storage b u i l d i n g at No. 23 

Diamond d r i l l core 0.013 100 
storage b u i l d i n g at No. 24 

Diamond d r i l l core 0.010 15 
storage b u i l d i n g at No. 26 
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W.L. M i c r o R/hr 
L o c a t i o n Radon D a u g h t e r s Gamma R a d i a t i o n 

Background a l o n g 0.0005 6 
roadway t o p r o p e r t y 

Gamma R a d i a t i o n Survey about Diamond D r i l l S t o r a g e B u i l d i n g . 

L o c a t i o n (see f i g u r e I ) M i c r o R/hr 

No. 1 8 
No. 2 22 
No. 3 11 
No. 4 7 
No. 5 7 
No. 6 9 
No. 7 7 
No. 8 7 
No. 9 6 
No. 10 5 
No. 11 9 
No. 12 6 
No. 13 5 
No. 14 5 
No. 15 7 
No. 16 5 
No. 17 7 
No. 18 7 
No. 19 8 
No. 20 50 
No. 21 7 
No. 22 11 
No. 23 15 
No. 24 100 
No. 25 12 
No. 26 15 
No. 27 28 
No. 28 90 

Remarks 

The company had stopped the d r i l l i n g program u n t i l more f a v o r a b l e 
weather c o n d i t i o n s w i l l a l l o w movement o f d r i l l i n g e quipment. 

A l l the diamond d r i l l h o l e s had been cemented. The d r i l l h o l e s 
t h a t were t e s t e d were p e r c u s s i o n h o l e s d r i l l e d t o a d e p t h o f 10 met e r s 
i n o v e r b u r d e n . The t e s t s were taken a t the c o l l a r o f t h e h o l e i n such 
a manner as t o draw the sample from the d r i l l h o l e p r o p e r w i t h o u t 
s e a l i n g the t o p . Water c o u l d be seen i n a l l o f the h o l e s . 

The diamond d r i l l c o r e s t o r a g e b u i l d i n g i s o f m e t a l c o n s t r u c t i o n 
and i s equipped w i t h a man door, a l a r g e s e r v i c e d o o r and r o o f v e n t i 
l a t o r s . The diamond d r i l l c o r e boxes a r e s t a c k e d a p p r o x i m a t e l y 3 me t e r s 
i n h e i g h t as i l l u s t r a t e d i n f i g u r e I . A work t a b l e was a l s o l o c a t e d 
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Remarks (Cont'd.) 

i n the core storage area. A truck load of pulp samples and core 
samples being returned from the a n a l y s i s laboratory was i n the process 
of being moved into the storage b u i l d i n g . A measurement taken i n 
the truck was found to be 50 Micro R/hr gamma r a d i a t i o n . 

A sign on the core storage b u i l d i n g read as follows, "Uranium 
Bearing D r i l l Cores Radiation Level Less Than Ten (10) Micro-Rem per 
Hour". 

The workers about the property are e n r o l l e d i n the Radiation 
Dosimetry Film monitoring service of the A.E.C.B. 

y 

S. E l i a s , P. Eng. 
Senior Inspector 
Environmental Control 

A p r i l 25, 1979 
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S C H E M A T I C D I A G R A M S H O W I W Q S A M P L E L O C A T I O N 
of 

. G A U M A - R A D I A T I O N A T M O R C E N D , D , C O R E Stor'kqz, 

F I G U R E J 
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A ; > r l l 2 5 , 1'J79 

Mr. T. (Jim) S e v i l l e , Kanagor 
Sit v I r onnc n1 a 1 k En,T i no o r i n 3 
;-'urcorv ^nn-r^y Resources L t d . 
71 rj - S t h Ave. .*5.W. 
C a l o r y , A l b e r t a 72P 2X7 

Dear S i r : 

E n c l o r e d i s a copy of tho r . - d i s t i a n v j r v o y r c r u l c n rcadc c t 
•Corct-n Energy Rwcources L i m i t e d B l i z z a r d r r o p n r t y d u r i n g 
our rrjcnnt l'lopce t i o n • 

Would you p l e a s e have one copy o f the r e p o r t p o o t e d as 
r e q u i r e d by tho ?1.R'.A. S o c t i o n 6 (-1) so t h a t a l l workers 
:*ay have .lccesn to the r e s u l t s . ^ 

Thank you f o r y o u r c o u r t e s y and c o o p e r a t i o n r e c e i v e d d u r i n g 
our fturv«-y. 

Your* t r u l y . 

R l l n n , F. £ng. 
S e n i o r I n s p e c t o r 
F n v l r o n e i c n c a l C o n t r o l 
M i n i s t r y o f Energy 
'Mr.oa A F o t r o l o u n Resources 

3H :Jj? 

c.c 

Snol 

V. qa.vt.ron, F. En&* • deputy C h i e f I n s p e c t o r 
' I^ayId S r c i t h , P. Eng., I n s p e c t o r o f Mines 
Kus.ene L a r a b i * , S u p e r v i s o r , B l i z 7 a r d P r o p e r t y 
P. M. Duncan, D i r e c t o r , F u e l C y c l e Branch 

Ottawa, O n t a r i o KIP 5S9 

http://qa.vt.ron


Mr. Eugene L a r A b i o , S u p e r v i s o r 
Norcen Energy Fesourcfrs L i m i t e d 
fii Li*.z&rd F n o t r t y 
B«jtverdi*Ht B. C. VOK 1AO 

Dear S i r : 

E n c l o s e d Is a copy o f the r a d i e t i e r . s u r v e y r e s u l t * ir«ade a t 
Norcen Energy Resources L i m i t e d B l i z z a r d P r o p e r t y d u r i n g 
our r e c e n t i n r . p e c t i o n . 

Would you p l o a s e have one copy o f the r e p o r t p o s t e d na 
r e q u i r e d by the H.F..A. S e c c l o n 5 (3) so t h a t a l l worker* 
nav have a c c e s n to the r e s u l t s . -
Thank you f o r y o u r c o u r t e s y and c o o p e r a t i o n r e c e i v e d d u r i n g 
o u r s u r v e y . 

Yours t r u l y . 

S. E l i a n , P. Eng. 
S e n i o r I n a p e c t o r 
E n v i r o n m e n t a l C o n t r o l 
M i n i s t r y o f Energy 
v i n e s S. P e t r o l e u m Resources 

S E : j g 

c . c . V. E. Dawson, P. Eng., Deputy C h i e f I n s p e c t o r 
D a v i d Smith, P. Eng., I n s p e c t o r o f Mince 
T. (Jim) H e v l l l e , Manager E n v i r o n p e n t a l A E n g i n e e r i n g 

Norcen Energy Resources L t d . 
715 - Oth Ave. S.W. 
C a l g a r y . A l b e r t a T2F 2X7 

R* M. Duncan, D i r e c t o r , F u e l C y c l e Branch 
Ottawa, O n t a r i o KIP 559 

E n c l 



APPENDIX 4.5.8 

RADIATION SURVEY OF  

P.N.C. EXPLORATIONS (CANADA) LIMITED  

BEAVERDELL, BRITISH COLUMBIA 

S. E l i a s , P. Eng. 
Senior Inspector 
Environmental C o n t r o l 

A p r i l 18, 1979 



RADIATION SURVEY OF  

P.N.C. EXPLORATIONS (CANADA) LIMITED 

BEAVERDELL, BRITISH COLUMBIA 

In trie company w i t h Wayne Bulmer, g e o l o g i s t and Takeo Obara, 
M i n i n g E n g i n e e r f o r P.N.C. E x p l o r a t i o n s (Canada) L i m i t e d a r a d i a t i o n 
s u r v e y was made about the Cup Lake L a t . 4 9 ° 3 5 1 Long. 118°53' p r o p e r t y 
d r i l l h o l e s and c o r e s t o r a g e a r e a . The equipment used was as f o l l o w s : 

A i r samples were ta k e n w i t h an H & H Custom 
pump w i t h p u l s a t i o n damper. The pump was c a l i b r 
o f 8.8 l i t e r s p e r minute u s i n g a wet t e s t meter, 
f i l t e r , 25 mm i n d i a m e t e r w i t h a 0.8 m i c r o n p o r e 
c o l l e c t the sample. A t e n minute sample was c o l 
A T r i - M e t I n s t r u m e n t s L t d . , Model TM372A a l p h a c 
a f o i l type open z i n c s u l p h i d e d e t e c t o r was used 
r a d i a t i o n l e v e l . A c e r t i f i e d AM-241 a l p h a s t a n d 
b r a t e the T r i - M e t a l p h a c o u n t e r b e f o r e and a f t e r 

Work diaphram a i r 
a t e d a t a f l o w r a t e 

A S a r t o r i u s membrane 
s i z e was u s e d t o 

l e c t e d a t each l o c a t i o n , 
o u n t e r e q u i p p e d w i t h 

to e v a l u a t e the 
a r d was used t o c a l i -
t he s a m p l i n g p r o j e c t . 

A Ludlum Model 19 M i c r o R meter, w i t h an i n t e r n a l l y mounted 
1" x 1" N a ( T l ) s c i n t i l l a t o r to g i v e optimum p e r f o r m a n c e i n c o u n t i n g 
low l e v e l gamma r a d i a t i o n p r o v i d e d w i t h f i v e r a n g e s 0-25 M i c r o R/hr 
as the most s e n s i t i v e and 0-5000 M i c r o R/hr on t h e h i g h e s t range, was 
used to a s s e s s gamma r a d i a t i o n l e v e l s . 

F o l l o w i n g a r e the r e s u l t s o f the s u r v e y : 
W.L. 

L o c a t i o n 

Open c o r e box r a c k 
n e a r s t o r a g e shed 

Diamond d r i l l h o l e 
No. I l l , 47.6 m deep 

Diamond d r i l l h o l e 
No. 110 i n d r i l l shack 

Radon D a u g h t e r s 

0.0005 

0.0008 

0.0007 

M i c r o R/hr 
Gamma R a d i a t i o n 

10 

Diamond d r i l l h o l e 
No. 107 

0.0005 

Background a l o n g 
roadway, a t c a m p s i t e 

0.0005 

Remarks 

The company i s engaged i n an e x p l o r a t i o n diamond d r i l l i n g program 
on the Cup Lake L a t . 4 9 ° 3 5 1 Long. 118 053' p r o p e r t y / The d r i l l i n g 
c o n t r a c t o r i s Cameron McCutcheon D r i l l i n g L t d . , V a ncouver, B . C . 
A Longyear Super 38 diamond d r i l l was b e i n g used t o d r i l l . The d r i l l 
was housed i n d r i l l shack a p p r o x i m a t e l y 4 m e t e r s s q u a r e . The d a i l y 
diamond d r i l l was l o c a t e d i n the d r i l l shack. A B o y l e s 35A diamond 
d r i l l was i n t h e p r o c e s s o f b e i n g s e t up i n p r e p a r a t i o n t o d r i l l the 
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Remarks (Cont'd.) 

- 2 -

next h o l e . The h o l e s were b e i n g d r i l l e d i n an u n c o n s o l i d a t e d c o n 
glomerate t y p e o f o v e r b u r d e n . 

The diamond d r i l l c o r e s t o r a g e a r e a a t the c a m p s i t e was an open 
a i r r a c k s t a t i o n e d b e s i d e a s t o r a g e b u i l d i n g . 

The p r e s e n t program f o r s e a l i n g diamond d r i l l h o l e s i s as f o l l o w s : 

A l l r a d i o a c t i v e h o l e s w i l l be s e a l e d w i t h cement, ( i e o v e r 1000 cpm) 

A. 1. I f c o l l a r e d i n b a s a l t - p l u g the top w i t h cement. 
2. I f c o l l a r e d i n o v e r b u r d e n - then d r i l l e d i n t o b a s a l t below, 

p l u g w i t h cement as f a r down as b a s a l t . 
3. I f d r i l l e d a l l the way i n o v e r b u r d e n f i l l w i t h cement from 

bottom t o t o p . 

B. I f h o l e i s n o n - r a d i o a c t i v e t h e y i n t e n d t o : -
1. I f i n b a s a l t l e a v e open. 
2. I f i n o v e r b u r d e n then b a s a l t , l e t i t cave i n . 
3. I f i n o v e r b u r d e n a l l the way, l e t i t cave i n . 

C. I f h o l e i s p r o d u c i n g water whether r a d i o a c t i v e o r n o t t h e y w i l l 
be t r e a t e d as r a d i o a c t i v e h o l e s and p l u g g e d as i n "A" above. 

The^company i s r e q u e s t e d to i n i t i a t e a R a d i a t i o n D o s i m e t r y program 
u s i n g (the F i l m M o n i t o r i n g f o r m easuring p e r s o n a l e x p o s u r e t o Gamma 
(Beta) r a d i a t i o n . 

S.. E l i a s , P. Eng. 
S e n i o r I n s p e c t o r 
E n v i r o n m e n t a l C o n t r o l 

A p r i l 26, 1979 
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A p r i l 26, 1979 

• 

?f.r. N i y a * .'iul-'i-r 
r.M.r. r r p i o r ^ t o n n (Oanr.da) L t d . 
r . o. r.ox i < ^ 
H r o v r r d e l l , R. C. VQH 1A0 

• • 

!>ear o l r : 

t n c l o p e d 1<; ft copy o f the r a d i a t i o n survey r V f f u l t * *?taie a t 
y o u r p r o p e r t y d u r i n g o u r r e c e n t i n s p e c t i o n . Mould you o l e a p e 
h^ve nn" copy o r the r e p o r t p o s t e d fts r e q u i r e d b y th? '*.R.A. 
" r e t I o n 6 (.3) r-.o t h a t a l 1 workers nay hnve s c c i r i to tho 
r e % u l t f t . 

Thnnk you f.-,r y o u r c o u r t e s y and c o o p e r a t i o n d u r l n j ; o u r 
in: -p'-ctton. 

YQUtS t r u l y , 

• 

S. Elln.e, P. E n i -
r e n l o r Tr.rpf c c o r 
r n v i r o n r u n t n l C o n t r o l 
V i n l r . t r / oi* HnArgy -
!!inen f. Fc- * rolewn Resource? 

TF: <z 

c . c . V. E. Daw,*on, F. Eng., Deputy C h i e f I n s p e c t o r 
P a v i d S n i t h , r . F n r . , I n s p e c t o r 
Mr. K. r e f c l n c h a r a , C e n e r n l " ^ n a c f r 

3000 - 650 V« Cccr*rl2. Zt* 
Vancouver, B; C. y>33 4M3 

R. H. Duncan, D i r e c t o r . F u e l C y c l e B r a n c h 
Cttaw*, c h t a r i e K i r f.so 

E n d 

http://Vinlr.tr/


APPENDIX 4.5.9 

RADIATION SURVEY OF PROPOSED BIRCH ISLAND PROJECT OF  

CONSOLIDATED REXSPAR MINERALS AND CHEMICALS LIMITED  

BIRCH ISLAND, BRITISH COLUMBIA 
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Radiation Survey of Proposed Birch Island Project of  
Consolidated Rexspar Minerals and Chemicals Limited  

Birch Island, B r i t i s h Columbia 

In company with Mr* Ron Ripley and Bert Haywood, residents i n the 
Birch Island area, a radiation survey was made about the proposed 
Birch Island Project of Consolidated Rexspar Minerals and Chemicals Limitec 
on May 30, 1973, The equipment used was as follows:-

Air samples were taken with a H & H Custom Work diaphram a i r pump 
with pulsation damper• The pump was calibrated at a flow rate of 3*3 

l i t e r s per minute using a wet test meter* A Sartorius membrane f i l t e r , 
25 mm i n diameter with a 0,8 micron pore size was used to collect the 
sample* A Tri-Met Instruments Ltd., Model TM372A alpha counter equipped 
with a f o i l type open zinc sulphide detector was used to evaluate the 
radiation* A certi f i e d AM-241 alpha standard was used to calibrate the 
instrument before and after the sampling project* The Atomic Energy 
Control Regulations, Registration S0R/76-53, 16 January, 1973, Schedule 11, 
Maximum Permissible Doses and Exposures, Table Column II* Any Other 
Person, limit the radiatltfn exposure i n the home or i n other non
occupational situations as follows: "the maximum permissible annual 
average concentration of radon daughters attributable to the operation of 
a nuclear f a c i l i t y shall be 0.02 W.L. (work level).* 1 There were no 
concentrations found above this l i m i t In the ambient a i r about the 
proposed site* 

Following are the results of the survey:-
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RADIATION SURVEY OF PROPOSED BIRCH ISLAND 

MAY 30 , 1978 

PROJECT 

Sample 
No. 

Time o f 
Sample 

Time of 
Reading 
(At) 

Sampling 
Time 

(Min) 

Counting 
Time 

(Min) 

Number 
o f 

Counts 

Average 
Count 

L o c a t i o n W.L. 

1 10:57 11:47 
(50) 

15 5 2 1,980 DDH a l o n g s i d e road. 
Hole caved 18 " from 
c o l l a r . Pump s e a l e d 
to h o l e . 

0.05 

2 12:48 1:38 
(50) 

5 0.1 5 424 10 f t . i n s i d e p o r t a l . 1.6 

3 1:09 1:59 
(50) 

10 
t 

1 
5 

1 
1 

321 
1,700 

DDH i n middle o f road 
200 ' above p o r t a l "4"2m*t 
Pump s e a l e d to h o l e . / 

0.06 
0.07 

4 2:03 2:53 
(50) 

15 1 
5 

3 
2 

104 
631 

Old l o g core shack VA 

m i l e from U/G samples. 
0.01 
0.02 

5 

6 

2:21 

3:02 

3:11 
(50) 

• 3:52 
(50) 

10 

i o ; 

1 . 

1 

5 

5 

83 

2,844 

10 1 i n s i d e p o r t a l o f 
100 '/ a d i t 200 yds. from. 
c o r e shack , '.cva*C+»tA 

10 ' i n s i d e p o r t a l a t 
•top of mountain, a c c e s s 
b l o c k e d by cave 100 1 

from entrance . "A 9 2~*t 

0 . 02 

0.56 

7 3:27 4:17 
(50) 

10 1 
5 

3 
.1 

' ^24 
139 

DDH* 400 '. above p o r t a l 
a t top o f mtn. Open 
h o l e , pump s e a l e d to 
h o l e . 

0.005 
0.005 

8 3:55 .4:45 
(50) 

t o 

! 

' 5 . 2 • .63 DDH 75-1 S.E. fac e o f 
mtn. .below road. Hole 
caved 1 ' down. Pump 
open to atm. 

0.003 



ample 
No. 

Time of 
Sample 

Time of 
Reading 
(At) 

Sampling 
Time 
(Min) 

Counting 
Time 
(Min) 

Number 
of 

Counts 

Average 
Count 

Location W.L. 

9 4:09 4:59 
(50) 

10 5 1 43 DDH 76-B-2 1001 from 
DDH 75-1. Hole open. 
Pump open to atm. 

0.002 

10 4:26 5:16 
(50) 

15 5 2 39 Within 3 f t . radius 
of DDH 76-B-2 c o l l a r . 
(3 locations/5 min. 
each) 

0.001 

11 4:44 5:34 
(50) 

15 5 1 32 Within 2 f t . radius 
of DDH - 75-1. (3 
locations/5 min. each) 

0.001 

12 5:57 6:42 
(45) 

15 5 1 14 Isolated corner of 
core shack i n proposed 
t a i l i n g s pond area. 

0.0003 

13. 6:15 6:50 
, (35) 

15 5 2 12 Background sample. 
Open a i r sample in 
proposed t a i l i n g s .Si** 

0.0003 

14 • 8:19;. V 9:09 
v (50) . . 

15 5 3 

• 

7 Background sample. 
L i t t l e Fort Hotel 
parking l o t . . 

0.0002 

15 5:55 10:45 
(50) 

15 5 3 Background sample. 
Sagebrush Motel park
ing l o t - Kamloops. 

0.0003 

16 : 5 

•. • " ' \ • . 

3 11 " . Background sample. . 
Blank f i l t e r c a l i b r 
ation. 

'. . • ' ' ' 



SUMMARY OF BIRCH ISLAND RADIATION SURVEY MAY 30/78 

( A l l R e s u l t s i n Working L e v e l s ) 

DDH 
Pump Seal e d 

to Hole 

DDH 
Pump Open 
to Hole 

DDH V i c i n i t y 
- w i t h i n 3 f t . 
o f Open DDH 

I n s i d e o l d 
Core Shacks 

Open A i r 
Samples 

10 F t . I n s i d e 
A c c e s s i b l e 

P o r t a l s 

.05 .003 .001 .02 .0003 1.6 

.07 .002 .001 .0003 .0002 .02 

.005 .0003 .56 

AVERAGES 

.04 .0025 .001 .012 , /0003 .73 



Underground 

The adit entrance to the underground workings at the.three adit 

locations had at one time been closed off to prevent inadvertent 

access by unauthorized persons. The fencing had been p a r t i a l l y removed 

by persons unknown so that entry i s possible by any person. This 

condition must be immediately corrected to prevent access to any of 

the underground workings by unauthorized persons. 

The BD zone underground workings are a l l dead ends. This means 

that the only v e n t i l a t i o n possible would be by convection due to 

temperature variance between the mine workings a i r and the ambient 

outside atmosphere. .This means of a i r movement decreases i n d i r e c t 

r a t i o with the length of the underground workings and temperature 

variance*between the. underground and ambient atmosphere temperature. 

There would only be minimal a i r movement from the underground workings 

proper to the outside atmosphere. The immediate portal area would 

be flushed by surface breezes. The high underground radon daughter 

concentrations can be attributed to the minimal a i r c i r c u l a t i o n 

and the long period of underground working dormancy. The radon gas 

and daughters that reach the outside atmosphere are very quickly 

d i l u t e d by natural a i r currents to levels well below the established -

permissible l i m i t s . 

Following are the result s obtained i n the BD zone underground 

workings together with a sketch showing the location of the samples 
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UNDERGROUND SAMPLES 
Black Diamond Zone 

RADIATION SURVEY OF PROPOSED BIRCH ISLAND PROJECT 

MAY 30, 1978 

ample 
No. 

Time of 
Sample 

Time of 
Reading 
(At) 

Sampling 
Time 
(Min) 

Counting 
Time 
(Min) 

Number 
of 

Counts 

Average 
Count 

Location W.L, 

ICj 1 12:04 12:54 
(50) 

10 0.1 4 46,485 D.D. station 250' from 
p o r t a l . DDH making 20 
gpm water. 

91 

/G 2 • 12:15 1:05 
(50) 

5 0.1 5 43,370 Dead end of crosscut. 
DDH1s dripping water. 

168 

'G 3 12:25 .... 1:15 
y(so). 

0.1 5. 35,380 100* from end of d r i f t . 
Caved material dams 1 
foot of water. 

137 

'G 4 1> ; 3 5 Vr v .1: 25 
.'(50) 50.1 5 20,360 End of d r i f t , ' opposite-

side of p o r t a l , DDH•s > 
dripping H20.:-

Average' U/G Count 119. 

Consolidated' Rexspar Minerals and Chemicals Limited has been ordered by the D i s t r i c t Mines*. 
Inspector to e f f e c t i v e l y close, a l l 'entrances to. the. underground workings to protect against' 
inadvertent access by unauthorized personnel as per Section 12 (1) of. the.Mines Regulation Act', 
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This report must be used i n i t s complete form at a l l times. 
No extracts," excerpts or quotes are to be used separately. 

S. E l i a s , P. Eng. S. M i l l e r , P. Eng. 
Senior Inspector : Inspector 
Environmental Control Environmental Control 

'•>: ûne 6, 1978 , 

187 



Queen's Printer for British Columbia © 
Victoria, 1980 

Province of 
British Columbia 

Ministry of 
Energy, Mines and 
Petroleum Resources 


