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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.




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 Enyineering 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 I11—
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).

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

$ $

Salaries —Estimated ., . . . ... ................. 1242 692 1394 754
Salaries — Temporary . .. .. ... ... .ccuuoeuenean. 31418 18 383
Travel EXpense . . . . . . . .. ..ttt it ittt 281 757 272 647
Professional and Special Services . . . .. ............ 22 994 27 599
OfficeExpense . . . ... .......c.teueeenenoenenn 17212 31 360
Office Furnitureand Equipment . . . . . ... ......... 11423 11100
Advertising and Publications . . . ................ 87 -
Materialsand Supplies . . . . . ... ... ... .. ...... 30058 28 515
Rentals — Qutside Suppliers . . ... .............. 27 824 32 231
Acquisitions — Machinery and Equipment . . . .. ... ... 3099 47 564
TOTALS . . . .. i i e et i it e ee e 1 668 564 1864 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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LEGISLATIVE FRAMEWORK — GENERAL DESCRIPTION
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2.2

Introductory Note

In the Ministry’s submission in Phase | — 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.

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 fands; 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 w'ith 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 person 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 10to 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 §tanding 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. [t defines who may explore far 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.

1



2.4 Mines Regulation Act
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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 | - Administration (sections 4 to 22)
Part 11 - General Rules {section 23)
Part 11} - 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 §
The Chief Inspecior 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)1.
Inspectors may also order that engineering reports be made [section 7
(3)1.
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 controf, 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)].

13
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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 shal! 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 shiftbosses and for requiring their presence on the job (see
section 21).
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2.6

The General Rules

Part |l 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.

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.

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 1, 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 |11, sections 8 to 10).

15
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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 I, 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

3.2

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.

Mines Regulation Act

The Mines Regulation Act is the basic legisiation 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, concentrating-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 — 1o 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 inciude roads on
mineral claims.

{b) Land Act

Lands Department has jurisdiction ovar Crown land other than that land administered by
the Forest Service.
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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.



1V. 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 requi(ed [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 bé 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-mi!l 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.




4.2

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 18 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 1078, 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 projectiso 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.

{nspections 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 fo 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 inspestions 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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4.3

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 rectamation.
{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.




4.4

Companies and individuals are required to conform to Guidelines for Coal and Mineral Explora-
tion (Appendix 4.1.1) on ail 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 Rec/lamation 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 bean 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 ar 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 tharr 0.05 per cent uranium or tharium 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 reclamatien 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 1o 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 26, 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
Cotumbia for uranium in recent years is marked as Appendix 4.4.5; the reference is to Appendix

4—1 in Phase | — 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.




4.5 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)

(b)

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 111 — Mining.

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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(c)

(d)

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 ot exploration sites have also been
checked. [t 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, alt 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.
lonizing 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)

(f)

{g)

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 | —
Overview 1o be given by Dr. Wayne Greene and others.

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 bave
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 subeission
in Phase |.

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 1) 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 11) has
been taken at Elliot Lake by three Environmental Control Inspectors. The course outline
is as follows:

Part !
Respirable Dust
Characteristics of dust clouds and standard techniques for dust
control.

Hazards of respirable dust to man.

Measuring instruments.
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(h)

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 11

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 /n situ mining
of uranium.




(i

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 1.3.1

Name: W. C. Robinson

Qualifications: Bachelor of Applied Science.
Degree in Mining Engineering from
the University of British Columbia.
Registered Professional Engineer
(British Columbia).

Date of Joining Ministry: June 26, 1959

Previous Work Experience: (Chronologically Progressive)

Two years at various mine-labouring
jobs prior to graduation.

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

One year with Hydrographic Service

Approximately two years as mine engineer
at Torbrit Silver Mines

Nine months as mine superintendent
at Cronin Babine mine

One year as '"spread" engineer with
Inland Gas Pipeline

Ten months as an engineer on construction
of Mission Dam with B. C. Engineering

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

Seventeen years as District Inspector of
Mines

Present position -~ 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 PETROLEUM RESOURCES
P.0. 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, .
Victoria, B.C. ,(;KT-
V8V 1T7. i

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

Dear Sir:
SUMMARY Name: Bert Varkonyi
Industry: Uranium
Company : Eldorado Nuclear (Sask.)
Time: 2 Years
Jobs: Miner
Surveyor
Engineer
Date: Ministry of Mines, July, 1975.
SUMMARY Name : S. J. Hunter
Industry: Uranium
Company : Rio Algom, Elliot 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.

Yours truly,

QO . Blahulmyehy

C * 8. J. Hunter, P. Eng.,
Inspector of Mines and
SJH/DC Resident Engineer.




APPENDIX 1.3.2

Ministry of

Brtien caumpia oemresns - NMEMORANDUM

To: Mr. W. C. Robinson ' Date: July 10, 1979 !
Chief Inspector ¢ fMines Our File:

]

|

i

Work Experience Prior to Joining the Ministry

1946 - 1949 ~ Cominco exploration engineer - Yellowknife, N.W.T. _
1949 - 1952 - Senior Mine Engineer - H. B. Mine, Salmo. !
-1952 - 1955 - Mine Planning Engineer, also connected with Research

and Development, and blasthole drilling.

1955 - 1964 - Senior Mine Engineer and Mine Superintendent - H. B. Mine, Salmo.
1964 - 1967 - Mine Superintendent - Bluebell Mine, Riondel, B. C.
1967 - 1968 - Operating Superintendent - Sullivan Mine, Kimberley.
1968 ~ 1973 - M amager, Con Mine Operations - Yellowknife, N.W.T.
- 1973 - 1975 - Manager, Black Angel Operations - Greenland.
1975 - 1978 - Senior Mining Project Engineer - Cominco Ltd., Trail, B. C.
May 1, 1978 - Joined Ministry of Mines and Petroleum Resources.

5

7 N - R e e
-, / P TR S L
1 . | P

A7 J.” Richardson, :
Deputy Chief Inspector of Mines i
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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

S. J. Hunter

Miner, Surveyor, Prospector

Engineer, Miner

Miner, Engineer

Miner, Engineer

Engineer

Engineer

Miner - Engineer -

Superintendent - Manager

Manager

Superintendent

Manager

Superintendent

Consulting Engineer

Mine Manager

Superintendent

Director, B. C. Mining School

Ministry of Cnergy, Mines
and Petroleum Resources
Inspector

British Columbia,
Yukon

Emerald-Jersey mine,
Placer Development, B.C.
Tungsten-lead-zinc

Pioneer Gold Mines, B.C.
Gold

Reeves MacDonald Mine,
B. C.
Lead-zinc

McIntyre Porcupine,
Ontario - Quebec
Gold

Geco Mine, Ontario
Copper, Zinc, Silver

Rio Algom Mine,
Elliot Lake, Ontario
Uranium

Canada Tungsten
Northwest Territories
Tungsten-copper

Diamond Crystal Salt,
New Iberia, La.
Salt

Peso Silver Mine,
Mayo, Yukon
Silver, Lead, Zinc

Granduc Mine, B. C.
Copper

Vancouver.
Active in Canada, U.S.A.,
and South America

Steel Rock Iron Mines,
Ontario
Iron

Granduc Mine, B.C.
Copper

Rossland, B. C.
Training Miners and
Operators

Prince Rupert, B. C.
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APPENDIX 1.34

Province of Ministry of Energy, P.0O. Box 877
British Columbia Mines and Smithers, B.C.
Petroleum Resources VOJ 2NO
12 Julv 1979 File: 13-3

Mr., Wo C. Robinson, P, Eng.,
Chief Insre~tor of Mines,
Minfstrv of Enerov, Mines and
Petroleum Resourres,

525 S--nerior Street,
Victoria, B.C, VRY 177

NDear Sir:

Subjecr: RESIM® OF WORK EXPERIENCE PRIOR TO JOINING THF MINISTRY

s L DT MINES, ——— . —

Graduation - Universit: of Alberta 1944 =~ Mining Engineering
B.Sc.

2 Years - Geolorical field work in area north of Yellow-
knife, N.W.Te

3 Years - Chief Encineer and acting Manager at Polaris-Taku
Mine, Tulsequah, B.C.

2 Years - Project Enaineer - shaft sinkine and ventilation
raisinp at Pioneer Gold Mines.

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

3 Years - Chief Engineer at East Sullivan Mines, Val D'or,
Nuebec,

3 Years - Chief Engineer and Assistant Manager at Bicroft
Mines, Bancroft, Ontario.

4 Vaars - K & 1l Equipment Limited (Senior partner). Plant
installations in Yranium Citv, Goderich Salt Mine,
Marv Kathleen - Australia, Hammersly Iron - Australia,
Consolidated Gold Fields - S. Africa.

6 Years - Rio-Tinto Zinc Corporation (London). Manager of

Engincering at the Peterhboro Branch of Ore Sorters
limited, the guccessor Comnany to K & H Equipment.




Mr. We C. Robinson, P. Eng.,
12 Julvy 1970
Page 2

7 Years - Chief Engineer, Mine Manager at Bradina Joint
Venture, Houston, B.C.

August 1973 to Date - B.C. Ministry of Mines.

Vours very trulv,

\

b\ -
NG, f

W elfn,
R B Y

Je *. Hutter, 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.
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APPENDIX 1.3.5

MEMORANDUM

Province of Mintry of

British Columbia Moo

Potioiear Boescnroen

To: Mr. W.C. Robinson, P.Eng., Date: July 26, 1979

From: A.D. Tidsbury

/7
RESUME, MINING EXPERIENCE

YEAR COMPANY REMARKS

1938 -

1941 -

1952 -

1953 -

1958 -

1962 ~

1969 -

ADT:jt

1941 Cominco Con Mine, Yellowknife.
(Miner and Prospector)

1945 R.C.A.F. and R.A.F. U.K. and Middle East
(Radar Technician)

1950 J of A, Alberta B.Sc. in Mining Eng.
1952 Cominco

Sullivan Mine, Kimberley
(Mining Engineer)

1453 Lane Wells Cdn. Co. Sales kEng. Well logging
Services, Radioactive.
1957 Self employed Consulting-Contracting in
Alberta, B.C., N.W.T.,
Yukon, U.S.A., Mexico

1961 British American 0il Co. Edmonton and Calgary

(Design & Field Supervision)
1969 self employed Consulting-Contracting
U.S.A., Mexico, Peru, B.C.
Yukon

Present Gov't. of B.C. Prince George Office

- _ .. /_,,:.-//

/

A.D. Tidsbury, P. Eng.,
Inspector of Mines and
Resident Engineer.
Prince George, B.C.
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APPENDIX 1.3.6

]
. FROM E. Sadar ;"'::f ’ . . .~ "'_7‘5

W. C. Robinson iZE:L . . i

THE DERARTMENT OF
_»t—__nﬁ-zx,_.*,”«gx“ Loaeae
PARLIAMENT BUILDINGS. VICTORIA, BRITISH COLUMBIA V8V 1X4

! i ; !
. o o

oare  Aug. 31, 1979

Resume of Work Experience

Aug.69 - Present B. C. Ministry of Energy, Mines and
Petroleum Resources
Inspector & Resident Engineer

1968-09 Alwin Mining Co. Ltd.
Chief Mine Engineer

1967-68 International Minerals & Chemicals
(Canada) Ltd.
Mine Engineer
Planning Engineer

196467 Cominco Limited
Explosives Research Engineer
Mine Planning Engineer

1962-64 San Lius Mining Co., Mexico
Assistant Mine Superintendent

1960-62 U. S. Gypsum Co.--U.S.A.
Mine Engineer
Mine Superintendent

1959-60 Howe Sound Co.
Special Projects Engineer
Shiftboss

1956-59 Cerro de Pasco Corporation--Peru

South America

Assistant Mine Foreman

Mine Foreman

Mine Engineer--Copper Precipitation

Ed Sadar
lc

THE GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA
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APPENDIX 1.3.7

July 1979
RESUME - David Smith
Coal Miner - McGillivray Creek Coal & Coke, Coleman
1937 - 1941
War Service - 1941 - 1946
Coal Miner - 1946 4 months
1947 6 months
1948 6 months
Hard Rock Miner - Sullivan Mine, Kimberley 1949 6 months
Engineer - Sullivan Mine 1950 - 1951
Engineer - Con Mine, Yellowknife 1952 1l year

Appointed Mine Superintendent, Pine Point
and immediately tendered resignation.

Instructor - University of Alberta 1 semester
Assisted for 8 months in a government
sponsored study, Concentration of Uranium
by Cycloning. Ore was brought in from
Gunnar Gold., E. A, Lilge - Co-author

Engineer and
Superintendent ~ Bryan Mountain Coal, Robb, Alberta

1953 - 1954
Property
Manager -~ Heath Steel Mines 1954, 1955, 1956
Engineer and
Superintendent - Reeves McDonald 1956 - 1957
Mine Inspector - Northern British Columbia 1957 - 1959
Mine Inspector - Southern British Columbia 1959 - 1979
Holder - Coal Mine Surveyers Certificate #21 Alberta
- First Class (Mine Manager Certificate)
B. C. #213

- Uranium Inspector Certificate issued by A.E.C.B.
- Graduate U, of A, in Metal Mining
- Certificate in Public Administration - U. of
Victoria
- All other certificates pertinent to B, C,
Mining

e

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




APPENDIX 1.3.8

rsh cowmpia - MEMORANDUM

Potroleum Resolurces

To: W. C. Robinson Date: July 16, 1979
Chief Imspector

Re: J. P, MacCulloch -
Work Experience prior to Ministry Employment

1952 - 1958 - Chief Engineer for Granby Mining Co.
1958 - 1959 - Project Engineer for Hill, Stark & Assoc.
1959 - 1962 - Various supervisory for Britannia Mining and

Smelting at Britannia Beach

1962 - 1964 - Project Supt, - Underground placer operation
in Caribou

1964 - 1975 - Assistant Manager - Texada Mines Limited
1975 - 1977 - Mine Manager and Project Manager for Patrick
Harrison & Co. Ltd.
1977 - 1978 - Walker on Tunnel job for Canadian Mine
Services Ltd.
July 1978 -
present - Ministry of Energy, Mines and Petroleum Resources
v/ »
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

MEMORANDUM
Tou_'c.aobinsonvp.m, .................... FROM J.B.C .Iﬂns' PI E!lgo ?
Chief. Inspector.of Mines. ... District. Inspector of Mines. ...
Victoriay, BeCe o, .Nels.on'..B‘.C.o. ................. .Iu.ly..zl" ..... 1979
SUBJECT. OUR PFILE.........
YOUR FILK..............cooccoiiiniann

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

1942=15
1945~49

1949-51

1951-65

1965-1968
1968-71
1971-74
Dec. 1974

JBCL/ §b

46

Imlg JeBeCe
R.C.A.F. Pilot

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 Hill Mines ltd., Yukon:

Mine Captain - 2yrs

Chief Engineer lyr . .
Mine Supt. Lyrs 10 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 M,E.M.PsR. —~ Inspection Branch at Nelson, B.C.

Respectfully Submitted
/

ur
» .
J .Bo . [ [ Ehlga,
District Inspector of Mines
and Resident Engineer,




APPENDIX 1.3.10

British Cotumbia 1711+ 11 MEMORANDUM

Petroleum Resourees

To: Mr. W. C. Robinson, P.Eng. Rec'd fijia 1< 1u/0 Dafe: August 10th, 1979
7k
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.

g‘“;L____;>\>‘;=¥\‘ﬂ_’:iz:igf-c,___

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

DIRH:hm

enc,

47




48

RESUME - D. I. R. HENDERSON

1955 - 1961 National Coal Board
N & C Division

1961 - 1965 National Coal Board
N & C and East Midlands
Divisions

1965 - 1968 National Coal Board
South Notts. Area

1968 - 1971 International Nickel
Co, of Canada Limited,
Sudbury, Ontario

Qualifications

Professional Engineer -~ Ontario and B. C.

Chartered Engineer (U. K.)
Fellow of the Institution of Mining Engineers (U. K.)
First Class Certificate of Competency (U. K. and B. C.)
Member C. I. M.
Surface and Underground Mine Rescue Certificates
St.. Johns Ambulance Standard First Aid Certificate

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

Colliery Ventilation Officer.

Assistant Area Ventilation Engineer.

Area Ventilation and Fire Control
Engineer.




1942 -

53

54

1953 -

56

1954 -

1956 -

1960 -

1964 -

60

64

71

78

1971 -

A
,@%
oy

,
/.
oo,

W

/

APPENDIX 1.3.11

6 years - Workman and part time student at Coal Mines in Staffordshire,
England, followed by 3 years study at Durham University, England to
obtain a Degree of Bachelor of Science in Applied Science (Mining).

1 year - Junior offical (Deputy) at Stafford Colliery, Staffordshire,
England - Up to 45 persons under my direct control.

1% years - Assistant Undermanager at Hem Heath Colliery, Staffordshire,
England ~ Up to 100 persons under my direct control.

1} years - Undermanager at Fenton Colliery, Staffordshire, England.
Up to 450 persons under my direct control.

4} years - Manager of Mossfield Colliery, Staffordshire, England -
Up to 950 persons under my direct control.

3 3/4 years - H. M. Inspector of Mines and Quarries, South Nottingham-
shire and South Lincolnshire District, England.

6% years - H. M. District Inspector of Mines and Quarries (Special
Duties), South Western Division, Great Britain.

7 years - H. M. District Inspector of Mines and Quarries, West Midlands
and North Western District, Great Britain.

Joined the Ministry of Energy, Mines and Petroleum Resources as Senior
Coal Mines Inspector in August, 1978.

,’- ,44.’

vl

Dennis

1,

1979
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APPENDIX 1.3.12

British Cotumbia 117511 MEMORANDUM

Petroleum Resources

To: Mr. w.C. Robinson, P. Eng., Date: jJuly 16, 1979
Chief Inspector of Mines
Ministry of Energy, Mines & Petroleum Resorces
525 Superior Street
Victoria, B.C.

WORK EXPERIENCE

The following is the information which was asked for in your memo received on the
10th July, 1979.

QUALIFICATIONS:

M.Sc. (B.Sc. (Hons.) F.I. Min.E
C. Eng. Dip. Met Min.

First Class Certificate of Competency

EXPERIENCE:
Lower Management position in British Coal Mines 1 Year
Post Graduate Study - U.5.A. 2 Years
Undermanager 1 Year
Strata Control Engineer 1 Year
Senior Work Study Engineer (Industrial Engineering) 1 3/4 years

Manager, then Mining-Engineer in charge of large Coal
Mines development and reconstruction 5 Years

Area Reconstruction & Planning Engineer responsible
for planning and progress control of reconstruction
of 14 collieries in S. Wales ? Years

H.M. Inspector of Mines & Quarries 11 1/4 Years

Senior Consultant Mining Engineer i/c Phosphate Exploration
and Phosphate Mine Development - Pakistan 1 1/2 Years

Senior Coal Mine Engineer responsible for reorganising
present mining system, and planning deep mine development
of largest coal mine in South Korea 1 Year

August 29, 1979 - Commenced in Ministry of Energy, Mines
and Petroleum Resources, British Columbia

// ! 'LLLLL-ﬂ(& CANARL

LRI EY R o el
T. Vaughan-Thomas
Inspector of Mines & Resident
— T T T e — ————Engineer-—
50
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APPENDIX 1.3.13

I cern Y S rm————

GOVERNMENT OF BRITISH COLUMBIA | ta ST I |

MEMORANDUM
To... W. C.. Robinson,.P. Eng.. FROM Verna Pypl#g;;'M. Sc. /2’47 f
Inspector of Mines v

Chief Inspector of Mines . | Audioclogist ...

Environmental Control

SUBJECT. BRIEFRESUW ................................... OUR FILE....... e v

YOUR FILE........ e e e

As per your reguest in memorandum dated July 5, 1979 for a
brief resume of my work experience prior to jolning our
Ministry.

Previous Employment:
-2 1/2 years as an Audiologist with the Workers' Compensation
Board of British Columbia.

-joined this Ministry January 1979.

//m
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APPENDIX 1.3.14

Province of Ministry of :::e 1:?“ )
i on 100!
British Columbia Energy, MI:‘es and 2747 East Hastings Street
Petroleum Resources Vancouver

— British Columbia
V5K 128

WHEN REPLYING PLEASE REFER TO

July 23, 1979

Mr. W. C. Robinson, P. Eng. ‘Zqﬁ?
Chief Inspector of Mines >
Ministry of Energy, Mines

and Petroleum Resources
525 Superior Street
Victoria, B.C. vav 1T7

Dear Mr. Robinson:

RE: BRIEF WORK SUMMARY AS REQUESTED

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

After graduation I spent 6 months with Mascot Mines
and Petroleum Ltd. as mine engineer on their 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 in April 1978.

Yours truly,

,:\',{;T//(

/- . 8.J.L. Miller, P. Eng.
Inspector
Environmental Control

SJLM:bl



APPENDIX 1.3.15

AKD PETROLCUM PESQURCES

HEPJUR ST TVIN VIR S

D. J. MURRAY

RESUME OF WORK EXPERIENCE

B.A.Sc., Mining Engineering, University of Toronto, 1963.

Member Association Professional Engineers cf British Columbia.
Started with B. C. Ministry of Mines July 11, 1977.

5% years - Texasgulf Canada Limited, P. 0. Box 2002, Timmins,
Ontario, P4N 7K1.

Project Engineer -~ Long-hole drill layouts, backfill
project, ventilation calculations and measurements,
supervision of surface construction, industrial engi-
neering, grade control in Open Pit. Environmental
section, underground ventilation, waste water treatment
on surface, water supply for mines.

2 years - International Nickel Company of Canada, Copper Cliff,
Ontario. Assistant Layout Engineer. Long-hole drill
layouts and planning. Scheduling long-~hole drilling.
Rockhouse sample calculations. Cost analysis.

3 years - Self employed. Consulting geology. Supervising diamond
drill programs. Logging drill core. Prospecting, geo-
logical mapping, geophysics indluding magnetometer,
electro-magnetometer and self potential surveys, soil
sampling, trenching and pitting. Staking claims and
supervising staking crews. Writing reports on mining
properties. Work was in Ontario, Quebec, New Brunswick,
British Columbia and the Northwest Territories.

9 months - International Nickel Company of Canada, Copper Cliff,
Ontario. Assistant Layout Engineer. Flood control
underground, long-hole drill layouts, scheduling and
supervising long-hole drilling underground.

1% years - Roan Selection Trust, Luanshya, Zambia. Learner Mine
Official (13 months), Assistant Mining Engineer (5 months).
Timbering, raise mining and stoping. Monthly reports,
safety reports and cost analysis for each section of
the mine.

4 months - Canadian Nickel Company, Copper Cliff, Ontario. Party
leader in the Contwoyto Lake area of the Northwest
Territories, geological mapping, sampling and check
magnetometer work over the airborne mag. anomalies.

4 months - Sherritt Gordon Mines, Lynn Lake, Manitoba.
Underground mining.

5 months - Falconbridge Nickel Mines, Falconbridge, Ontario.
Underground mining.




APPENDIX 1.3.16

SAMUEL ELIAS, P. Fng.

Education: British Columbia Professional Engineer 1974
Elliot Lake Centre - Uranium Mine Inspectors Training Courcse
McGill University - Environmental Control Course
Michigan State University - Industrial Ventilation Course
Witwatersrand College - Mine Ventilation Ccrrecpondence Course
Provincial Institute of Mining - Mining Technologist Course

Expericnce:

Feb. 1, 1968 to date - Senior Inspector Envirommental Control
B. C. Ministry of Energy, Mines and
Petroleum Resources

Apr. 1963 - Feb. 1968 - Inspector Environmental Control

B. C. Ministry of Energy, Mines and
Fetroleum Resources

Sept. 1952 - Apr. 1963

Inspector Silicosis Cantrol Dept.
Workers' Compensation Board

June 1949 - Sept. 1952 - Sullivan Mine Cominco Ltd. as:- »
Planning Engineer - development and mine
layouts
Section Engineer - directing underground
cngineering work
Blast Hole Layout - drilling and tlasting
large tonnages
Ventilation and Testing - underground venti-
lation and gas control
Surveyor - surveying bench mark stations
Surveyor's Helper

May 1946 - Sept. 1947 - Con Mine Cominco Ltd.
Geological Mapping
Mill Operator

Sept. 1945 - May 1946 - Trail Smelter Cominco Ltd.
Smoke Tester

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

Royal Canadian Air Force A.E.M.

Trail Smelter Cominco Ltd.
Smoke Tester

Dec. 1840 - Jan. 1943 - Con Mine Cominco Ltd.
Assayer

Sept. 1939 - Dec. 1940 - North Star Coal Mine, Saskatchewan
Miner and Mucker

i
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Name:

Qualifications:

Date of Joining Ministry:

Previous Work Experience:

APPENDIX 1.3.17

T. G. Carter

Honours Degree (Mechanical Engineering),
Registered Professional Engineer (British
Columbia and Ontario)

Chartcred Engineer (United Kingdom)
Member, Institute of Mechanical Engineers
(United Kingdom)

September 1978
(Chronologically Progressive)

Nine years with National Coal Board (U.K.) in

a variety of positions from underground miner

to supervisory positions in both maintenance
and design engineering at coal mines and plants.

Three years with the Research Dept. of the
General Post Office (U,K.) as an executive
engineer; involved mainly with the design and
development of hardware used in telecommunica-
tion systemss.

Five and a half years with Inco (Ontario) in
supervisory maintenance positions at hardrock
mines and plants; the final three years as
superintendent,

Three and a half years in Consulting Engineering

(Ontario) supervising mining projects or projects
involving heavy materials handling systems.
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TO: W. G.

FROM:

DATE:

5 years
3 years
1 year

3 years

1 year

1 year

1 year

3 years

8 years
(1971)

APPENDIX 1.3.18

Robinson

J. Cartwright

July 6, 1979

Electrical Engineering Apprentice, General Electric Co., England
Electrical Engineering Trainee, National Coal Board, England
High Voltage Development Engineer, General Electric Co., England

Senior Engineer, Electrical Contracts, English Electric Co. Ltd.
Nuclear Power Consortium, England

Engineer Electrical Systems, H.A, Simons International Ltd., Vancouver

Electrical Project Engineer, M.A. Thomas & Associates, Electrical
Consultants, Vancouver

Senior Electrical Project Engineer, T. Ingledow & Associates, Vancouver

Senior Electrical Project FEngincer (Kaiser Resources Ltd.)
Phillip Barratt Hillier & Jones, Vancouver

Electrical Inspector of Mines, Inspection & Engineecring Division
Ministry of Energy, Mines & Petroleum Resources




APPENDIX 1.3.19

John D. McDonald, P.Eng., Senior Inspector of Mines Reclamation

Inspection and Engineering Division

Surveying - Shift Boss - Design Contract - Ventilation -

Department of Mines and Petroleum Resources - Nelson, B. C.

President and Partner - Canadian Guncrete & Grouting Ltd.

President and Partner - Canadian Gun Mining Ltd.

- Companies contracted work in shotcreting, guniting, grouting,
slope stability rock bolting, underwater repairs and instal-
lation. Fields included mining, construction,highways.
Consulting Mining Engineer on a minor basis

RESUME -
1941 - 1945 Royal Canadian Navy
1946 - 1951 University of Alberta
B.Sc. Mining Engineering
1951 - 1952 Cominco - Pine Point Mines
Con Mine - Exploration
1952 - 1959 Cominco - Bluebell Mine
Grouting - Planning
Engineer
Cominco -~ Sullivan Mine
1959 - 1963
Inspector and Resident Engineer
1963 - 1968 Mining Association of B. C.
Director of Safety Division
1968 - 1973
1973 - 1979

Ministry 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. Galbraith, P.Eng.

DEGREES :

B.Sc. in Civil Engineering, University of Saskatchewan, 1956.

EXPERIENCE AS SALARIED EMPLOYEE (1957-1970):

1957 to 1960: Junior engineer with a Vancouver consulting firm
designing and supervising construction of road works.

1961 to 1970: Provincial engineer for Fish and Wildlife Branch,
Government of B. C.

EXPERIENCE AS CONSULTANT (1971-1975):

Undertook studies and took part in project reviews for thirty
projects in Western Canada, to determine environmental impact
in resource development. (List attached).

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

Reclamation Inspector, Inspection Branch, Victoria, B. C. Re-
view of projects and environmental protection in Sand & Gravel,
Placer, Quarry, Mineral & Coal; both exploration and production.

PUBLISHED ARTICLES:

Third Man Theme: A discussion of the role played by the environ-
mental (specifically fisheries) engineer in problem-solving, with
reference to other disciplines. B. C. Professional Engineer's
Magazine, April 1973. Winner of Editorial Award 1973.

MEMBERSHIPS:
Association of Professional Engineers of British Columbia.
Chairman, Victoria Branch, 1977.
Canadian Land Reclamation Association.
Canadian Institute of Mining & Metallurgy.
Canadian Society of Civil 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:

EDUCATION

Ph.D. Faculty of Forestry, University of British Columbia.

Thesis Title: Natural Revegetation of Disturbed Sites in British

Abstract:

Courses:

John Charles Frrington

975 Ambassador Avenue
Victoria, B.C. V8X 3N3

479-0276

Ministry of Energy, Mines
and Petrolecum Resourccs
1837 Fort Street

Victoria, B.C. VB8R 1J6
387-3630 (3179)

Married

33

Sl 8"

165 1b.

Good

Columbia.
See attached shecot.

Forest lLand Classification
Multiple Regrcssion Methods

Photo Interpretation of Forest Lands

General lorestry Seminar

Seminar in Management of Forest Resources

Soil Classification

Methods of Scil Analysis
Advance Plant Autecology
Advance Plaut Synccology
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M. Phil. Biology Department, University of York, England. 1970.
Thesis Title: A Study of Factors Determining the
Pattern of Wocdland Bryophytes.

B.3c. Botany/Biology, University of Victoria, B.C. 1967.

EMPLOYMENT

April 1977 to present. Inspector, Mine Reclamation, Ministry of
Energy, Mines and Petroleum Resources.
At present I am employed with the Ministry of Energy, Mines and Petroleum
Resources. My duties are concerned with inspection of areas disturbed by
mining and exploration. My duties have included:
- Summer field programs involving
inspection and inventory of species growing on selected
portions of minesites.
design and implementation of reclamation trials in the

alpine and subalpine regions in the Peace River Coal
field.

- organization of the Annual Minc Reclamation Symposium during
1978 and 1979.

- edited the "Handbook of Fnvironmental Frotection and Reclamation
in Coal Exploration".
During 1978 T was also involved in a govermment funded program to revegetate
pre-legislation mine wastes materials. Projects undertaken were:
Princeton tailings - irrigation program with sewage effluent on
the old Granby tailings ponds.
Phoenix tailings -- seeding and fertilizing and drainage control.

Salmo tailings - seeding and fertilizing.
Hedley tailings ~ seeding and fertilizing.

April 1974 to April 1977. Rescarch Officer at B.C. Research

At B.C. Research I was a member of a team of biologists conducting envir-
onmental impact studies. I was respomsible for the terrestrial components,

including soil and vegetation uwapping and descriptions and reclamation
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feasibility studies. During the three years at B.C. Research 1 was

directly involved with the following projects:

- Terrestrial studies in the Eastern Arctic at two mine sites.

- Terrestrial studics of three coal mine projects in the East
Kootenays.

~ Terrestrial studies of four coal mine projects in Northern B.C.

~ Preliminary reclamation feasibility of open pit coal mining at
Hat Creek.

- Reclamation study of a B.C. Hydro transmission line right-of-way.

- Mapping of sensitivity zones in a coal exploration arca in the
East Kootenays.

September 1973 to January 1974. Plant Ecologist at F,F. Slaney & Co. Ltd.

My experience included conducting vegetation, soil and reclamation studies
for a preliminary environmental assessment at Manalta Coal in Alberta. I
also assessed the impact of potential sulphur dioxide emissions on vegetation
in the Mackenzie Delta. 1In January, 1974 I attended the University of

British Columbia in order to complete my Ph.D. studies.
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APPENDIX 1.3.22

P. E. Olson - Approximate Work Record

1944-49

1949-50
1950.54
1954-59
1959-62

1963

Misc. jobs as miner, shiftboss, minor engineering jobs, etc.
in many mines in B.,C. - Copper Mtn., Bralorne, CGQ, Highland Bell

Mine Engineer - South America

Copper Mountain - Exploration Engineer, shiftboss, stope engineer,
Yale lead and Zinc - Mine Manager

Ireland - Mine Supt. - Copper Mine

Ministry of Energy, Mines & Petroleum Resources

etc.




APPENDIX 1.3.23. SUMMARY OF WORK EXPERIENCE — DIVISIONAL STAFF

Ministry Experience Work-related Experience

W. C. Robinson 20 9
A. J. Richardson 1 : 31
D. Smith 22 8
A. D. Tidsbury 10 19
J.B.C. Lang 5 25
J. P. MacCulloch 1 26
J. F. Hutter 6 27
S. J. Hunter 1 31
E. Sadar 10 13
B. M. Dudas 10 18
J. W. Robinson 10 22
Coal

H. J. Dennis 1 25
T. Vaughan-Thomas 1 27
D.I.R. Henderson 8 10
V. E. Dawson 13 22
Special Services

T. G. Carter 1 21
J. Cartwright 8 18
P. E. Olson 16 19
V. Pyplacz 1 3
S.J.L. Miller 2 5
D. J. Murray 2 14

S. Elias 17 13




Reclamation
J..D. Errington
D. M. Galbraith

J. D. McDonald

Total: 25

10

82

3.3 years

19

18

447

17.9 years
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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 leve!l 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.







SECTION I
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 | and !l).

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 aiso 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 I11.

The ‘Notice of Work’ is completed by all companies or individuals carrying out exploration work. [t
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 llIl. 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.

*To be available in 1978. Presently called ‘Application for a Reclamation Permit.’
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FIGURE 1.

Single Operation
Annually Submitted

‘Notice of Work’
‘'Application for a Reclamation Permit’

Y

Completed by Company and forwarded to District
Inspector of Mines, who notifies other resource
agencies, makes preliminary recommendations

\J

Senior Reclamation Inspector sets amount of
bonding and special conditions with reference to
other resource agencies. Sends to Company the
foilowing:

‘Receipt and Agreement forms for bonding’

Unsigned copy of ‘Surface Work Permit’

|
|

Release of bonding for approved work

A

Inspection

‘Notice of Work’ (done)
‘Reclamation Report’
Submitted to District Inspector

A

MINERAL EXPLORATION PROGRAM CAR-
RIED OUT

‘Surface Work Permit’

Issued to Company by Chief Inspector

Company arranges for bonding at bank and notifies

Senior Reclamation Inspector

FLOW CHART — MINERAL EXPLORATION APPROVAL

General Reclamation Permit
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

Review by Ministry of Mines and Petroleum
Resources

Review by Advisory Committee on Reclamation
for approvals

Approval from Ministry of Mines and Petroleum
Resources
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FIGURE 2. FLOW CHART — COAL EXPLORATION

Annually Submitted Every Three Years
‘Notice of Work’ ‘Application for Reclamation Permit’ Extension to ‘Permit Authorizing Surface Work’ requested in order to
. . . revise bonding and general conditions. Report made on reclamation
One copy to Senior Reclamation Inspector Victoria Seven copies ic Senior Reclamation progress, and future program
Inspector

Five copies to Region (See form for distribution) ' v

v Review by Ministry of Mines and Petroleum Resources
Review by Ministry of Mines and Petroleum Resources '

V ’ Review by Advisory Committee on Reclamation for approvals
Review by Advisory Committee on Reclamation for approvals v

v Approval from Minister of Mines and Petroleum Resources

Approval from Minister of Mines and Petroleum Resources

\/

COAL EXPLORATION PROGRAM CARRIED OUT
‘Notice of Work’ done
‘Reclamation Report — Coal Exploration’

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.

12

*To be available in 1978. Presently called ‘Application for a Reclamation Permit.’



SECTION I

PRINCIPLES IN PLANNING PROTECTIVE MEASURES
AND RECLAMATION

It was noted previously that the variability which is present in both individual exploration operations, and
land and water resources make it impossible to write guidelines which can be followed universally. Three
principles, however, do apply in all cases, and these are: that sensitive areas should be identified and
avoided to the maximum extent possible; that protective measures must be engineered; and that surface
work should be reclaimed as rapidly as possible.

Putting these principles into practice requires more time, larger budgets, and closer supervision of
construction equipment than would otherwise be the case, and on larger projects the extra work load
requires the services of an environmental-reclamation 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.

13
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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 Vil).
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FIGURE 5

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 resuitant 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.

17



A SIMPLE-STRONG BRIDGE DECK
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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. J



(3)

(4)

This may require short steep sections of grade on rocky terrain, instead of maintaining a

predetermined maximum (see Table | for gradients).

TABLE |. SOME APPROXIMATIONS REGARDING

SLOPE, STABILITY, AND EROSION

REMARKS
per cent
Maximum,for main haulages . cq .. el opweseons sesens D 8
ShOortPIChBSBE. ...viw i v v s i apis: siosshioss b 10
Approximate two-wheel drive maximum ................. 15
Maximum soil slope for revegatation .................... 50
Angle of repose earth fill" .iew i ailoanvermnnis vems o aas 67
Angle of repose loose angularrock ............c000vvnnn. 80

GRADIENT
degrees

5
6
9
26
34
39

hor:vert

12:1
10:1
7:1
21
1%:1
1%:1

Other factors being equal, roads on south and west aspects require more intensive measures for the
prevention of erosion than do roads on north and east aspects. Drought conditions are more severe on
the former favouring the occurrence of grasslands. Grasslands have less capacity for absorbing
over-land sediment flow than forested or shrub-covered areas and lack the stabilizing influence of the
tree root systems. These open areas and the treed edge are also most productive of wildlife range and

should be avoided if possible.

Where ‘sidecast’ excavation would reach stream edges, end-haul should be planned. Rip-rap or
retaining walls may be used in some instances to eliminate ‘sidecast.” Avoid also marshes, meadows,
and ponds. Where cuts are necessary at the approach to a stream, cut material should be end-hauled

to a safe bench location.

FIGURE 7

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

watercourse.

19



(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)

(2)

(3)

(4)

20

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 intervala. A table of
water bar spacing for various gradients as recommended by the British Columbia Forest Service is
given in Table Il. 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—10% 100 150 200
Over 10% 50 100 150

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).

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.

During road grading leave the toe of cut slopes intact.




CULVERTED CROSS-DRAIN

Seepage from sidehill and run-off col-
lected by ditch and conducted to
cross-drain. If clean (small cut, gravelly
soils) release same to watercourse. If
dirty (large cut, clay silts) release on
flat terrain.

WATER BAR ACROSS SELDOM USED
OR UNUSED ROAD GRADE

Slope 1" in &

(&}
O i QA Qi : ¢ OL0.0M 0 QO
FIGURE 8
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(5)

(6)

(7)

(8)

22

The Inspector of the Ministry of Mines and Petroleum Resources and/or the District Forest Ranger
may require that roadways on licences be cleared prior to construction. Slash disposal will be in
accordance with Forest Service standards (see Appendix VIII for Prince George Forest District
Policy). Unmerchantable logs and coarser slash from road right-of-way may be required to be burned,
buried, or bucked depending on circumstance. Winrowing at the toe of slope retains fill, however is
difficult to control in practice.

Road surfaces are best checked after a heavy run-off to determine if drainage control is adequate.

Temporary access roads should be reclaimed at the end of the work season. Recovering shoulders on
these roads reduces loss of fill in the spring freshet after the first winter (Fig. 9). Vegetation which
slides down cut faces at this time may also be left undisturbed to regenerate.

Fill should not be mixed with snow as stability will not be obtained until the onset of the summer
season, frustrating the results of spring growth. Road work should not commence until breakup is
complete. Winter and spring work should therefore be avoided.

FIGURE 9

The shoulder of this unused exploration road has been pulled back with a Case 1150 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.



GUIDELINES FOR CLEARING, STRIPPING, AND TRENCHING

(1

(2)

(3)

(4)

(5)

(6)

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.

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.

Stripping or trenching should not be done adjacent to a watercourse.

Trenches shall be backfilled when geological examination has been completed, prior to the onset of
winter.

No trenching shall be done on slopes exceeding 26 degrees (2:1) without approval from the Ministry
of Mines and Petroleum Resources.

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 af 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)

(2)

(3)

(4)

(5)

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.

Every effort should be made to locate adits 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.

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.

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. Partioulat care should be taken to prevent
access road drainage from reaching adit waste.

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)

(2)

(3)

(4)

(5)

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.

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.

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).

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.

All water drainage structures shall be completed when exploration crews withdraw in the autumn.

GUIDELINES FOR REVEGETATION

(1

(2)

(3)

(4)
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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.

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.

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).

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.




{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 Il for seed mixture guides. Note: These gnide 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 shail be disposed of in the following manner: food scraps and food containers shail 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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TABLE Iil.

Area

1. Coastal

Il. Southern Interior

111, North-Central

IV. Apline and sub-alpine
areas province-wide;
the Far North

SUGGESTED SEED MIXTURES FOR RECLAMATION OF EXPLORATION OPERATIONS

Altitude
{feet)

03,000

900-2,500

1,500--4,500

1,200-5,000

1,200-5,000

1,700-3,000

3,000—7,000

Rainfall
(inches)

25— 356

35+

15 or less

15— 25

25— 35

35— 65

20— 50

25-100

Type
Vegetation

Douglas fir/shore
pine/arbutus

Hemlock/cedar

Ponderosa pine/bunch-
grass/sagebrush

Douglas fir/pinegrass/
ponderosa pine

Douglas fir/western
larch, lodgepole pine/
cedar

Hemlock/cedar/white
pine/western larch

Douglas fir and aspen
parklands/white spruce/
black spruce/birch

Engelmann spruce/sub-
alpine fir, alpine
meadows and tundra

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, 256%; 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%

Timothy, 30%; smooth brome, 20%; boreal creeping red fescue, 20%;
intermediate wheatgrass, 15%; alsike, 5%; alfalfa, 10%

Pubescent wheatgrass, 20%; meadow foxtail, 20%; crested wheatgrass,
15%; smooth brome, 15%; hard fescue, 10%; tall wheatgrass, 10%;
boreal creeping red fescue, 10%
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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, 5. 2.

11. (1) Itis 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,

(¢) 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
(b) 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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CoAL MINES REGULATION 17-18 EL1z. 2
(Replacing chapter 61, R.S.B.C. 1960.)

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.

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.

%8. (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 mot 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.

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:

(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
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 2 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
(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), 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
(b) 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-




1969

CoAL MINES REGULATION CHAP. 3
(Replacing chapter 61, R.S.B.C. 1960.)

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 NI

NOTICE OF WORK ON A MINERAL PROPERTY

APPLICATION FOR A RECLAMATION PERMIT

{To be replaced in 1978 by
‘Programme for Protection and Reclamation’)
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MINERAL EXPLORATION FORM 10-11

TNE GOVERNMENT OF
THE PROVINCE OF BRITISH COLUNBIA

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 pleted by all P 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 clsims Principal Claim Group

2. LOCATION: Mining Division NTS Map Sheet (e.g., B2E/9E)
Lat. ° * Long. ° * Locality and Access

3 OWNER: Name Free Miner’s Cert. Na.

Address City Prov,

4. OPERATOR: Name Free Miner's Cert. No.

Address City Prov,
Postal Code Telep No.

5. DURATION OF EXPLORATION WORK: From to

6. DATE WORK COMPLETED (report of closing only): 19

7. APPROXIMATE NUMBER OF MEN EMPLOYED:

8. EXPLORATION WORK: Indicate PROPOSED or COMPLETED — use metric measura (1 metre = 3.3 feet}

phy
Li ing {di width, )
Drilling — No. of Sites Total area metres
Road Construction — Length metres Width metres
V] o (type}
Total Area:
Ti ing squere metres Stripping square metres
Test Pitting square metres Other square metres
Work by self or (Name}
NOTE: Owner is responsible for ensuring the Contractor complies with pertinent regulations (see section 11, Mines Reguiation Act}.

9. DATE FOREST SERVICE ADVISED BY OPERATOR:

Name and Title of Forest Official
Address

NOTICE .

A, Pursusnt to section 11, sub-saction (18) of the Mines Regu/ation 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 iand, the Chief Inspector may require a Reclamation Permit.’ | there is a surface disturbance, complete
beck of this form, ‘Application for Reclamation Permit.’

8. 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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MINERAL EXPLORATION FORM 10~11

THE GOVERNMENT OF
THE PROVINCE OF BRITISH COLUIMBA

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 v dations on recl ion and enviror | control procedures see booklet entitled
Guidelines for Coal and Mineral Exploration, availabie 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 masp.}

Present land use (ranching, timber, etc.)

Type of vege

Access roads {present use and

Campsites, oid workings (location,

3. DETAILS OF PROPOSED SURFACE WORK (Note on attached sketch plan with boundaries of claim.)

Roads: Total length metres Totaldisturbedsres . square metres
Test Pits: Total No. Total disturbed area square metres
T Total No. Total di area square metres
Drill Sites: Total No. Totaldisturbedsrea .~ square metres
Camp Sites:Total No. Totaldisturbedares ________~__ square metres
Other Di Aress: square metres
Totat Disturbed Areas: ——— square metres

{1 metre = 3,3 feet 1 hectare = 10 000 square metres)

4, EQUIPMENT TO BE USED ({List size, capacity, number.)

() (d}
[£] {e}
(e )
5. SIGNATURE OF APPLICANT Date

FOR DISTRICT OFFICE USE ONLY

Detas of Notification of Government Agencies:

Forestry Na. O Fish and Wildlife ~va 0
Water Resources na.O Lands na.0
COMMENTS:

RECLAMATION PERMIT: Required D Not Required D

Bonding Recommended, Terms and C:

FOR VICTORIA RECLAMATION OFFICE (Copy to District)

Date app! B Date permit issued:

NOTE: At year-end all surface and reclamation work which has been done should be reported to the District Inspector. Submit 8 one-pege
report which describes field work in detail under the fi i i roads, drill sites, camp sites, seads 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,




42

WY OF
THE PROVINCE OF BRITISH COLUMBIA

DEPARTMENT OF MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

SITE PLAN

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

Dete

Fite No.




APPENDIX 1V

GENERAL EXPLORATION RECLAMATION PERMITS

MINERAL EXPLORATION

COAL EXPLORATION




DEPARTMENT OF MINES AND PETROLEUM RESOURCES

MINES REGULATION ACT

PERMIT

AUTHORIZING SURFACE WORK

(Issucd pursuant to section 11 of the Mines Regulation Act.)

Permit No.

Issued to.. . _

for surface work at the___

mine(s).

Located at e e e

and subject to the appended terms and conditions, all of which are applicable to this permit.

Issucd at Victoria, British Columbia, this... . ... . dayof ........ . ... .intheyear .. .. . .

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

Nowo , 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.

OTHER

NoTEe.—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

JOU-170-8%4



DEPARTMENT OF MINES AND PETROLEUM RESOURCES

COAL MINES REGULATION ACT

PERMIT

AUTHORIZING SURFACE WORK

(Issued pursuant to section 8 of the Coal Mines Regulation Act)

Permit No

Issued tO. o

for surface work at the e

______________________ 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 inthe 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 aperiodof 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 O , as filed with the Minister pursuant to
subsection (2) of section 8 of the Coal Mines Regulation Act, together w1th all revisions and amendments thereto,
and as approved by the Minister, is an integral part of this permit.

OTHER

NoTe—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’)
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COAL EXPLORATION FORM 7-8

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINERAL RESOURCES BRANCH

THE GOVERNMENT OF

THE PROVINCE OF BRITISH COLUMBIA 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 all 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 snd Witdlife Office
Regional Water Rights Engineer

PERMIT NO.

NAME OF PROPERTY:

Coal Licence Numbers:

LOCATION: Mining Division NTS Map Sheet (e.g., 82E/9E)

Lat. ° P Long. ° Locality snd Access
OWNER: Name Free Miner's Cert. No.

Address City Prov.
OPERATOR: Name Free Miner’s Cort. No.

C T No.

Address City Prov.
ESTIMATED DURATION OF WORK: From o
ACTUAL DATE WORK COMPLETED: Day Month 19

APPROXIMATE NUMBER OF MEN EMPLOYED:

EXPLORATION WORK: Propossd (1  Compietsd []  (Use metric messure — 1 metrs = 3.3 feet.)

L g { width, )

(Requires approval of Forest Service. ‘Licence to Cut’ or ‘Fres Use Permit’ may be until Permit app )

Drilling -~ No. of Sites Total Ares square metres
Road Construction — Totsl Length —_________ metres Approxi Width matres
U o E {type}
Trenching— Number _____ Totallength ________ ___ metres Width maetres
TestPitting— Number . Total Disturbed Area suare metres

work by seif (] OR Name of ¢
{Owner is responsible for ensuring the Contractor complies with pertinent regulations, s8¢ section 8, Cosl Mines Regulation Act.)

DATE FOREST SERVICE ADVISED BY OPERATOR:

Name and Title of Forest Otficial

Address
NOTE: Pursuant to section 8, subsaction 2(a) of the Coal Mines Regulation Act, '...where the smpl of is likely
to disturb the surface of the land in clearing, stripping, ‘ the A for a Permit on the reverse side is

also to be submitted.

SIGNATURE OF APPLICANT

PRINT NAME

TITLE

DATE




COAL EXPLORATION FORM 7-8

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINERAL RESOURCES BRANCH

£ GOVERNME

W PROWHGE OF RIS COLIMBA 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 compieted when applying for a
Reciamation Permit, when renewing same, or when reporting exploration work to be done. When reporting on wark
which has been done, see instructions at the bottom of the page. For of r ion 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.

1. THIS IS:  An Initial Appii O m] Report of Proposed Exploration Work [

2. PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE DONE IS:

Canada Land y (where

Present Land Use (ranching, timber, etc.}

Type of V

Access Roads (presant uss,

Campsites, Old Workings (
NOTE: §tems shown above should be indicsted on the NTS maps which sre required for the following section.

3. PROPOSED SURFACE WORK: {Attach 7 copiles of 1:50,000 NTS map with full extent of explorstion work noted — Coal Titles
Refersnce Maps.) (Use metric measure — 1 metre = 3.3 feot.)

Roads: Total length metres. Towsl disturbed ares squate metres
Test Pits: Total No. Total disturbed ares _ ____ square metres
by Total No. Total disturbed aresl  ______ square metres

{include ground stope at trench on NTS map)

Adits: Total No., Totat disturbed area square metres
Drill Sites: Total No., Total disturbed srea - squaremetres
Other: Totsl disturbed erea —_— e square metres

Total Disturbed Ares (square metres}: e ___ sQUSTe Matres

Total Disturbed Area {hectares):
{1 hectsre = 10 000 square metres)

hectares

4, EQUIPMENT TO BE USED (list size, capacity, and number):
(a) (a)
{v} (e)

{e} )

5. GOVERNMENT CLEARANCES INITIATED AT REGIONAL/DISTRICT LEVEL:
Forestry Fish and Wildlife Water Rights

Name of Official JS—

Title

Location

Date Notified

6. SIGNATURE OF APPLICANT DATE

Title C Y

FOR DEPARTMENT OF MINES USE ONLY

Terms and Conditions other than

Bonding Required (Permit is issued on recsipt of )
Approved by Advisory C Date
P by Sr. Date
Date of Minister’s Approval Order-in-Counctt —

Date Permit Issued

NOTE: When geotachnica! and reclamation work have been completed for the calander yesr, 8 Raclamation Report should be submitted to
the Senior Reclamation Inspector in Victoria, For a sample of the format to be used S#¢ the Appendix of the booklet entitled,
Guidelines for Coal and Mineral Exploration. The Reclamstion Report will describe all work done and the detalis of the reclamation
which was achisved. Two 1:50,000 NTS maps are required for the Report.
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APPENDIX VI

RECLAMATION REPORT — MINERAL EXPLORATION

RECLAMATION REPORT — COAL EXPLORATION
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4,

DEPARTMENT OF MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

THE GOVERNMENT OF
THE PROVINCE OF BRIZISH COLUMBIA

RECLAMATION REPORT — MINERAL EXPLORATION

To be submitted in duplicate to District Inspector of Mines. See note at bottom of page.

FOR CALENDAR YEAR 19 PERMIT NO. MX

COMPANY NAME OF OFFICIAL

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.

Ares Ares
Disturbed Reclaimed
ROADS: Indicate lengths of indivil roadways built and approxi width both cut
and fils.
m? m?
m2 m?
m? m?
m? m?
TRENCHES: Indicate lengths, widths, and ground siope,
m? m?
m? m?
m? m?
DRILL SITES:
Total No. m? m?
OTHER:
m? m2
m? m2
m? m?
m? m?
Total Distutbed and Reclsimed Ares (square metres) m? m?
Totai Di: d and i Area | } ha ha

{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.
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DEPARTMENT OF MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

THE GOVERNMENT OF
THE PROVINCE OF BRIFSH COLUMBIA

RECLAMATION REPORT — COAL EXPLORATION

To be submitted in dupli to Senior Recl ion Inspector, Victoria. See note at bottom of page.
1. FOR CALENDAR YEAR 19 ____ PERMIT NO,
2. COMPANY. NAME OF OFFICIAL
ADDRESS SIGNATURE

DATE SUBMITTED

3. DETAILS OF WORK DONE AND DESCRIPTION OF RECLAMATION
Use metric measure {1 metre = 3.3 feet}. Show method of ion, for ple, backfill of earth and rep of
topsoil, seed type, fertilizer used and application, etc. Use beck of sheet if required. Reference locations on 1:50,000 map (Coat Titles
Reference Maps),

Area Area
i .
ROADS: Indicate lengths of individual rosdways built and approximate width both cut
and fill.
m? m?
m? m?
m? m?
m? m?
TEST PITS:
m? m?
m? m?
m? m?
m? m?
TRENCHES: Indicate lengths, widths, and ground slope,
m? m?
[ m? m?
m? m?
m? m?
ADITS:
Totai No. m? m?
DRILL SITES:
Total No. m? m?
OTHER: .
m? m?
m? m?
Total Disturbed and Reclaimed Ares (squars metres) m? m?
Total Di and i Area (b ) ha ha

(1 hectare = 10 000 square metres}

4, 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 Minersl
Exploration, avsilable at the office of the District Inspector of Mines, for reclamation advice. Attach photographs or other support
data if desired to supplement this format.







APPENDIX VI

ADDRESSES OF DISTRICT OFFICES
OF RESOURCE MANAGEMENT AGENCIES
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ADDRESSES OF DISTRICT OFFICES OF RESOURCE MANAGEMENT AGENCIES

DEPARTMENT OF MINES AND PETROLEUM RESOURCES

Chief Inspector of Mines

Senior Reclamation Inspector

Chief Gold Commissioner

DISTRICT MINE INSPECTORS

Prince George
Kamloops
Prince Rupert
Nanaimo
Vancouver
Smithers
Nelson

Fernie

1837 Fort Street, Victoria
1835 Fort Street, 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

WATER RESOURCES SERVICE — REGIONAL OFFICES

Prince George
Kamloops
Kelowna

Nelson

Victoria

New Westminster

606, 1488 Fourth Avenue
523 Columbia Street
Court House

310 Ward Street
Parliament Buildings

303 Sixth Street

POLLUTION CONTROL BRANCH — DISTRICT OFFICES

Williams Lake
Kamloops

Prince George
Victoria
Cranbrook
Vernon

New Westminster

235 Oliver Street

106, 1050 West Columbia Street
3691 — 15th Avenue

1088 Fort Street

1617 Baker Street

Court House

313 Sixth Street

FISH AND WILDLIFE BRANCH — REGIONAL DIRECTORS

Prince George
Kamioops
Nanaimo
Burnaby
Nelson
Smithers
Penticton
Williams Lake

FORESTRY DISTRICTS

Prince George 562—-8131
Kamloops 374—-4112
Prince Rupert 624-2121

LAND SERVICE

Prince George
Kamloops
Nanaimo
Vancouver
Smithers
Nelson
Williams Lake
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1777 Third Avenue
523 Columbia Street
Court House

4529 Canada Way
310 Ward Street
Court House

152 Main Street
Government Buildings

3873781, 2
387-3630
3876245

562—8131 (322, 323)
3767201
624-3245
758-2342
2547171

847-4411 (237)
352—-2211 (213)
423-6222

562—8131 (236)
374-4112 (191, 2, 3}
762—2404

352-2211 (275)
387-3416

521-9641 (281)

392-6261 (312)
374-4112(219)
562—-8131 (238, 9)
387-5321
426—-7203
5422361
521-9641 (279)

562—8131 (231)
374-5102, 7
764—-2111 (234)
435—-4137
352-2211 (240}
847-3702
493--0008
392-6261 (371)

Vancouver 6842321
Nelson 362—-2211
Cariboo (Williams Lake) 3926261

1600 — 3rd Avenue

774 Victoria Street

190 Wallace Street

4240 Manor Street, Burnaby
3793 Alfred Avenue

310 Ward Street
Government Buildings

562—-8131 (324)
374-7391
754—-2111 (73)
4385344 (249)
847-4411 (268)
352—-2211 (330)
392-6261 (307)




APPENDIX Vi

SLASH DISPOSAL POLICY FOR ROAD RIGHTS—-OF-WAY
4 IN THE PRINCE GEORGE FOREST DISTRICT
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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)

(b)

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)

(ii)

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.

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.

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)

{ii)
(iii)
{iv)

(v)

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.

Material to be buried shall be bucked into lengths not exceeding 12 feet.

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.

The compacted pile must be covered with a minimum of 2 feet of soil.

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 mav result in cancellation of burning
permits until more favourable conditions prevail. All regulations for forest fire prevention, as required
by Part X1 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 (0O.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 it an offence to
conduct mineral exploration without holding a permit (reclamation/envirom-
nienc) from the Chief Inspector of Mines. .

Some mineral exploration work, such as geochemical surveys and line-
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 is therefore not required to be submitted. Procedure

for a company to follow then, is to annually submit to the District
Inspector 'NOTICE OF WORK' prior to fleld programmes being started.

This form is completed again after fieldwork is finished for the calendar
year. Both are maintained in District Files. A summary list of these
operations titled "Mineral Exploration - Minimal Disturbance" should be
maintained in the District Files and forwarded monthly to Victoria.

BONDED MINERAL EXPLORATION

Where clearing, stripping and/or trenching is likely to cause significant
disturbance to the surface of the land, a permit is 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
writiug of special conditions into the permit. The procedure is:

1. The Company submits to the District Office "NOTICE OF WORK ON A
MINERAL PROPERTY" and "RECIAMATION PROGRAM" (See new abbreviated
Form 10-11 attached), prior to the start of the field season.
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The District Inspector reviews the proposal with Reclamation staff
and when required will request a more detailed mining plan and/or
program of environmental protection (see attached sample letter).
This will be circulated to the resource agencles noted in Section 11

when the program affects their responsibilities.

When the "NOTICE" and "PROGRAM" are satisfactorily completed the
company 1s notified of acceptance of the mining plan and preliminary

acceptability of the reclamation programme. The Chief Inspector 1s
advised of proposed underground work in appropriate detail before
approval can be given.

A permit nuwber is ascigned to the application as in the following

example: MX~1-13 where:
MX  denotes Mineral Exploratiom -
1 denotes the District Office
13 denotes the sequence of issuance.
(The new mmbering system will be initiated as soon as a supply of
the new Form 10-11's are received in the District Office. . As old
pernits come due for renewal, they will also be recorded in the new

system.)

Bonding amount is to be recommended and the need for any special
conditions on the blue form (see attached sample) which is to be
attached to the Form 10-11 (with a copy of the letter to the company)

and forwarded from the District Office to Victoria.

All permit applications received in Victoria will be processed in

the following manner:

- Note will be made on an Incoming Status Sheet of date
received, permit number, operator, location. Permit
will then be routinely processed and typed. Once
bonding is requested the permit number will be entered
in the Mineral Exploration Operation Status Book.




- If no notation is made on routing instructions the permit
application will be routinely typed and processed.

-~ If notation is made on routing instructions the persom
designated will first receive the application prior to
processing.

7. The Senior Reclamation Inspector will confirm amount of bonding and
forward to the Company bonding instructions, Receipt and Agreement

Forms and an ungigned draft permit (see letter attached).

8. TUpon receipt of signed Receipt and Agreement Form indicating that
securities have been deposited in the bank, the Chief Inspector
will sign the permit and forward it to the company (see attached
letter). A copy of this letter of notification is sent immediately
to the District Inspector of Mines,

Bonding will be adjusted on the basis of reports received from the company

and on site inspectilons.

Prior to the completion of surface work, a final report of work and
reclamation will be made to the District Inspector's Office. Bonding
will be returned on the basis of this report and the field inspection

report.

Companies which carry our mineral exploration in several Districts will
receive a General Exploration Permit. The procedure is the same as that
at present. A list of General Permits has been circulated (see attached)
and when Form 10-11's are received from these companies the Permit Number
should be clearly marked in one cormer and a copy forwarded to Victoria
for the files. Amount of disturbance and status of bonding will be
checked periodically.
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APPENDIX 4.1.3

& PERMIT NQ. MX . . . ccvcsoncrecanns
= )

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 leted by ali panies or individuals carrying out explorstion 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 reverss side, at bottom of page).

1. NAME OF PROPERTY .. .. .0 iiitctiniinesoonnnenssocasncssccnnssoonsassnnonnsn e
Numberofclaims . .........coiitenieoena.. Principal ClaimGroup . .. ... .o vmnnnninan.
2. LOCATION: MiningDivision ................. e NTS Map Sheet{e.g.,, 82E/9E) ...........
Lat. ...... ® .. * long. ...... S . *  Locality and Access ...... Ceieareeees Ceeeeeeen
3. OWNER: Name ...........ccuuuuimrunineninsnnnnssnasocanaonna FMC No. ........ e
e e 2 S A City ......... ceseeccaneon
Provines .. ........ 0o, PostalCode . ........... Telephone <No ........ [ . e
4 OPERATOR: Name . ... .....cuiuiiirinnenoncannrsasanscncanns FMC No. .............
ADIeSS . . v ittt e et City ...oovvvnnnnn ceeeens
Provinee . ........ ...t uiean. PostalCode . . .......... TelephoneNo. .. ..............
5. DURATION OF EXPLORATION WORK: From .........cceuueeean.. 1L TN e
6. EXPLORATION WORK: Indicate PROPOSED E] or COMPLETED D — indicate area in square metres
Geophysical . . .. ............ et Geochemical ............ ... .. cciiiiiinnnn.
Linecutting {distance, width, method . .. .. .. .. .ttt it it ittt et i st re e
Drilling — Numberof Sites . . .......... Total Area . . . .. it it et e e e cees
Road Construction —Length . ........... Width................ Ar€3. . it ae . veesans
Underground ExplOration . . ... cut vttt i e e e e ... (type}
Trenching (number, method) .. ... ....... ... . oo an.. Area............. v taeeen
Test Pits (number, method) . .. ... ... .0ttt ininernnoannnnns Area........ et et ee e
Stripping Area . ... ... Other .. ..o vreecneenn. Area........... e
CampP CoNtraclor . . . v v eueeiatacenoeononsnasossncacssesas Number of men employed ........
7. DATE FOREST SERVICE ADVISED BY OPERATOR . ...ttt
Name and Title of Forest OFficial . ... .. it vt o it m ittt et ittt et e e s e inenenns e
- s 1 -5
SIGNATURE OF APPLICANT ... ... ..t nnicanconcnnncnnron, TITLE

Print Name
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APPENDIX 4.1.4

Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

RECLAMATION PROGRAM

{Pursuant to section 11 of the Mines Regulation Act)

The following is to be pleted where the use of mechanical equipment will disturb the surface of the land. It is

PERMIT NO. MX....... cescennsa

also to be complated aftar exploration work is finished. For recommsndations on rech: ion and
control pr d , sa8 b
District Inspector of Mines.

kit entitled Guidelines for Coal and Mineral Exploration, available at the oftics of the

1. PRESENT LAND USE (ranching, timber,etc.) ... P LR R R cetene e
TYPe of vegetation . .. ..ot iritvrin ittt it rtee it
Access roads (present use and Condition) . . . . ... ... ittt it feeteceeeeanan
Campsites, old workings (!ocation, condition) . ....... ... et D ceeaa

7Y T 1S ) [N
(1) [ et -
() 1
Total disturbed area {1 hectare = 10000 square metres) . . . . . ... ... runennnneenn- e« ese... hectares

SIGNATURE OF APPLICANT . ... ..., ... ... e, TITLE ........... .o
PrintName ........... e e e e DATE et e
COMMENTS FROM OTHER GOVERNMENT AGENCIES (by DistrictInspector) . ... ....c0..... e

NOTE:

A. Pursvant to seciion 11, subsection (/) of the Alnes Rejo'ation Act, this side is to be completed vihere mechanical equipment is

likely tu disturb the surface of the land in deciing, st ipping. trenching, or such other operaticas.
B. Where timber is to be cut, a ‘Free Use Permit’ or ‘Licence to Cut’ is required from the Forest Service,

C. Owner is respansible for ensuring the Cantractor complies with partinent regulations (see section 11, Mines Regulation Act).
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PLAN
Indicate clairm boundaiies, permianent watercourses, sccess road znd distance 1o niearest town,
proposed roads, test pits, trenches, adits, drill sites, and camp sites.

—

LOCATION MAP

Show neerest t1own and access road
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Permit No. MX .

Issuedto . ....

Address . ....

G

.

Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources

MINES REGULATION ACT
PERMIT

APPROVING RECLAMATION PROGRAM ~MINERAL EXPLORATION

{Issued pursuant to the Mines Regulation Act — see inside.)

.........................

...................................................................

Chief Inspector of Mines
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TERMS AND CONDITIONS

1. This permit is issuaed subject to all the tarms and conditions of sections 10 and 11 of the Minaes
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 depositedintheamountof . .. .................. et tecrctsneesen

This security is returnable as provided for in subsaction {13).

3. TheReportdated ........ I , #s 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 porry-it.

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 fisld inspections.

SPECIAL CONDITIONS

RECORDING OF REVISIONS TU SECURITY DEFOSIT

NOTE: This permit applies only to the requirements under sectians 10 and 11 of the Mines Regulation Act. Other legislation
may be applicable to the mining operstions, and this permit in no way abrogates the r ibility and oblication of the
permitres under such ather legislation,




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

SUMMARY

The licensing procedure is described and the
requirements for obtaining a licence to operate a
uranium or thorium mine-mill facility are outlined.
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GENERAL NOTES ON LICENSING GUIDES

(1) Licensing Guides are provided to publicize approaches and
methods which are acceptable to the Atomic Energy Control
Board for satisfying the requirements of the Atomic Energy
Control Regulations. Licensing Guides supplement the Regulations
and are in no way intended to replace the requirements thereof.

(2) Compliance with Licensing Guides, in whole or in part, is not
mandatory. Where an applicant chooses to diverge from a Licensing
Guide or its provisions, he must accept the responsibility of
demoustrating, to the satisfaction of the Board staff and/or
advisers, that the altermative approach or method adequately
fulfills the intent and requirements of the Atomic Energy Control
Regulations.

(3) Comments and suggestions for new Licensing Guides and for
improvement of existing Guides are encouraged and should be
directed to the Secretary, Atomic Enmergy Control Board. New
Guides will be issued and existing Guides revised periodically
to incorporate accepted comments and suggestions and to reflect
developing technology and practice.

(4) Copies of Licensing Guides and related index lists are available
in both English and French on request from the Technical Information
Division. Requests for technical information on and interpretation
of the Guides should be requested from the appropriate Licensing
Officer.

(5) The Atomic Energy Control Board may be contacted as follows:
Atomic Energy Control Board
P.0. Box 1046

Ottawa, Ontario . K1P 589
CANADA

Postal Address:

Telephone Number: (613) 995-6941
(general enquiries)
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LICENSING CUIDE NO. 31

GUIDE TO THE LICENSING OF URANIUM
AND THORIUM MINE-MILL FACILITIES

INTRODUCTION

The purpose of this guide is to:

(1) explain the basis for requiring authorization to construct
and operate uranium and thorium mine-mill and associated
radioactive waste management facilities;

(2) describe the various stages of authorization, including
the documentation normally required and the review procedure
normally followed, prior to and following the issuance of
an operating licence; .

(3) indicate the conditions that are likely to be imposed in the
authorization for construction and operation of the facilities;

(4) summarize the basic principles end criteria of radiological
health and safety to be satisfied in the development and
operation of mine-mill and associated radiocactive waste
management facilities;

(5) outline the information which should be submitted in support
of an application for a Mine-Mill Facility Opereting Licence;

(6) outline the information which should be submitted on an
annual basis after the facility has received an operating
licence.

The licensing of a mine-mill facility can be divided into
two separate componants, one involving the mine-mill facility
excluding the associated radioactive waste management facllities,
and the other involving solely the waste management facilities.
The former component will involve review and assessment by the
Mine Safety Advisory Committee, whereas the latter will involve
review and assessment by both the Mine Safety Advisory Committee
and the Radioactive Waste Safety Advisory Committee; in each case,
the health and safety principles, guidelines and criteria appropriate
to each Committee's area of concern will be applied.

Although the jurisdiction of the Atomic Energy Control Board
extends over environmental effects only insofar as these effects
relate to the health a2nd safety of workers and of the public, the
licensing of mina-mill facilities, particularly during site
selection and evaluation, will be co-ordinated with the appropriate
review process of federal or provincial agencies concerned with
the broad issues of environmental quality.
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Other activities, such as surface exploration for, and
transfers of, uranium and thorium, are not part of the facility
licensing discussed in this 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 mill site must be
reported to the Board, it is the responsibility of the shipper
to ensure that the consignee is a duly authorized recipient.

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 is required
for exporting uranium and thorium.

Export sales contracts will be examined against such
criteria as international safeguards, the relatienship between
the contracting parties, price and volume of sales to the
export market, and reserves and rate of exploitation. Ths
review will also consider the adequacy of the contracting
company's uncommitted uranium reserves to meet its shatre of
the Canadian domestic reserve margin.

Further information on the toplics of the four previous
paragraphs can be obtained by contacting the AECB offices.

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 in Canada. Regulatious,
designated the Atomic Energy Control Regulations, therefore,
have been framed to, among other things, control nuclear
facilities and materials in 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 radiological and non-radiological aspects of health and
safety are included. '

Control of nuclear farilities and materiale i1s achieved through
licensing. In accordance with the Regulations, therefore, the
operation of a facility within which the mining and milling of
uranium or thorium takes place requires a Mine-Mill Facility
Operating Licence (MFOL) and is subject to the requirements set
down in the Regulations.
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The MFOL may specify any terms and conditions the Board
considers necessary in the interest of health, safety and
security. It may 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,

Being a federal agency, the Board will, upon ministerial
directive, use its jurisdictional power and specify in the
requirements for facility licensing whatever other terms and
conditions may be declared to be in the national interest.

LICENSING SCHEDULE AND PROCEDURE

Stages of Mining Activity

For the purposes of licensing, the following distinct
stages of activity are recognized and stages 2(b), 3, 4 and
5 are covered in this licensing process:

(1) Prospecting — defined as the search for mineral occurrences
and includes mapping, airborme and ground geophysical work,
geochemical work, trenching, test pitting and shallow diamond
drilling;

(2) Exploration - defined as the determination of the extent
and content of a mineral occurrence by:

(a) - surface exploration which includes detailed geological

mapping, geophysical and geochemical surveying, trenching,

test pitting, diamond drilling from the surface;

(b) - underground exploration which includes stripping of
the overburden, driving exploration drifts, raises and
inclines, sinking shafts, and diamond drilling from
below the surface;

(3) Development ~ defined as the preparation of an economic
mineral occurrence for production, and includes bulk sampling
for mill test purposes and the opening of underground or open
pit works to reach the orebody;

(4) Operation - defined as the actual mining and milling activity
which results in production of marketable product;

(5) Abandonment - defined a2s measures taken to eliminate or
minimize the impact, the mining and milling activities

could have on the envircnment, subsequent to the cessation
of operation.

.. 14
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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 in general is governed by differemt regulatory
procedures and is not part of this Guide;

(2) Underground exploration requires prior approval from the
Board, in the form of an Underground Exploration Permit.
(see item 3.3.2, item 3.3.3); :

(3) Before the start of the development stage, Site Approval
is required. There is a little flexibility in the siting
of the mine itself, and hence a judgement on the accept-
ability of the development of the mine at the given location
has to be made as a "yes-no" decision based on major factors.

The siting of the mill is more flexible, with the economics
of transportation of ore and product being the major factor
with considerations given to the possibility of returning

a portion of tailings into the mine, and to the use of the
mine water in the mill being an important factor also.

The siting of the tailings management area is critical,
because of its potential for extensive environmental
impact.

- Site Approval, therefore, 1s an essential stage of licensing,
the timing being related to the period prior to development
approval, necessary to perform an appropriate Environmental
Assessment and Review.

The granting of such approval depends on the suitability

of the site for the proposed facilities, taking into account
credible events which could affect the health and safety of
workers and of the public. The applicant shall inform the
public of his intention to proceed with the project and
provide the public with pertinent information, allowing
sufficient time for public response (see 3.3.4);

(4) Development approval from the Board is required prior to
the start of development and construction of the
facilities (see 3.3.2 and 3.3.5);

(5) Operation of a uranium or thorium mine-mill facility and
associated radioactive waste management facilities requires
a Mine-Mill Facility Operating Licence which would normally
not be issued unless previous approvals mentioned above
have been obtained and unless the conditions, 1f any, of
such approvals have besn complied with (see 3.3.2, 3.3.5 and 3.3.6);

... 15
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(6) Abandonment of the Mine, Mill & Waste Management
Facility requires authorization from the Board.
Finalization of the provisions for abandonment must
be made well prior to the date of decommissioning of
the facility (see 3.3.2, 3.3.4, 3.3.5 and 3.3.6);

(7) All transfers of concentrate from the mill site must be
reported to the Board by a2 "Nuclear Material Transfer
Report Form 59" in accordance with AECB-1049, "Record
and Reporting Requirements for Nuclear Materials";

(8) Exports of uranium and thorium for 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 is normally valid
for one year.

Documentation Required

Letter-of-Intent

The Board must be notified in writing of any intent to
develop a uranium or thorium mine-mill facility as soon as
such plans become definite. This letter is to be sent as
early as possible prior to the commencement of underground
exploration.

This represents the first formal indication of intent
to-seek, eventually, an onerating licence. However, informal
discussions between the prospective applicant and Board staff
frequently take place we' ' before submission of the letter-of-intent.

The letter shall be zddressed to the President of the Atomic
Energy Control Board and indicate in general terms, the proposed
method of mining and milling, state the location of the proposed
mine-mill facility and outline the project schedule.

Letter-of-Application

An application shall be made in writing for each approval
phase, including underground exploration, siting, development,
operation and abandonment of the mine-mill facility and its
associated waste management facilitias,

The letter shall be addressed to the President of the Atomic
Energy Control Board, stating the approval being sought, and referring
to all documentation submitted in 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 shall be submitted in support of an application
for this permit, outlining the extent of underground exploration
to be carried out, describing the radiation protection program
to be implemented for the workers and the program for the
protection of the environment relative to this stage.

3.3.4 Site Evaluatjon Report

A Site Evaluation Report shall be submitted in support of
the application referring to approval of the proposed site for
the facilities. The report shall include a general description
of the mine-mill facility, a description of the mine-mill site
emphasizing the geological and hydrological features of the
proposed location for the waste facilities, an outline of the
nature, form and quantity of the radioactive waste involved,
and a description of the engineered structures for storing
the waste.

Consideration shall be given to the effects of site-related
factors, including the effects of the lon-exchange properties
and capacity of the soil, on the movement of radioactive or
chemically toxic material from the waste management facilities
into the environment.

The principles behind the measures which will be instituted
for assuring the continued protection of the health and safety
of the general public after abandonment of the facility shall
be discussed. Additional information and documentation, related
to the overall environmental assessment and review, shall be
submitted on demand to the agencies and the public, as designated
by the Board.

3.3.5 Safety Reports

A preliminary Safety Report shall be submitted in support
of an application for approval to develop a mine-mill facility
and to construct the facilities for managing the radioactive
waste. Appendix A is a guide for information requirements.

It is recognized that the information in a preliminary
Safety Report might be incomplete and be subject to change. The
report, nevertheless, shall contain sufficient detailed information,
specifications and supporting data to enable the Board to assess
whether the mine-mill and associated radiocactive waste facilities
are being designed such that thelr construction and operation
will conform with the health and safety guidelines and criteria
for workers and the public pursuant to the requirements laid down
in the Atomic Energy Control Regulations and in any other applicable
legislation.
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Where design information required in the preliminary Safety
Report is not availlable at the time of writing, the report shall
describe the criteria and bases being used to develop the required
information, or the alternatives being considered. The schedule
for submission of missing information shall be given.

During the interval between the granting of comstruction or
development approval and the granting of an operating licence for
the mine-mill and associated radiocactive waste management facilities,
the preliminary Safety Report shall be revised at yearly intervals
to reflect the progress of design, development and analytical
work. Each such revision shall identify any significant changes
in design or intent.

The final Safety Report supporting an application for an
operating licence shall cover the as-built facilities and include
all the information specified in Appendix A.

Statement of Operating Policies and Principles

A document shall be submitted, in support of the application
for an operating licence, defining the operating policies and
principles which will be instituted by the applicant to ensure
a continuing high level of confidence that the facility will he
operated in accordance with the appropriate health and safety
requirements.

The policies and principles which will be instituted for
assuring the continued protection of the health and safety of
the general public after abandonment of the facility shall
also be defined. .

Participants in Review Procedure

AECB Staff Review

Board staff will study the application and supporting
documentation, request additional information when required,
meet with the applicant when necessary and make recommendations
to the Board.

Safety Advisory Cormittee Review

At the request of the Beard's Mine Safety Advisory Committee
and/or the Radioactive Waste Safety Advisory Committee, they may
study the application, including any supporting documentation aund
any additional information which Board staff have presented as being
relevant to the application under consideration. The Committees may
hold meetings, either with the applicant or in private session to
discuss the application. The Committee's recommendations and
commeats are then submitted to the Board.
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3.4.3

3.5

3.6

The Mine Safety Advisory Committee snd the Radicactive Weste
Safety Advisory Committee are appointed by the Board for advice
on all matters relating to the licensing of mine-mill facilities
and of radiocactive waste management facilities, respectively.

The membership includes independent experts in varioue disciplines
associated with mining, waste management, public health, and
environmental protection, some of whom are drawn from federal,
provincial and local regulatory agencies. Thus, the Committees
provide a wide range of expertise and experience in the review

of applications for licences and approvals, assist in inter~-
governmental communication end co-operation during the licensing
procedure.

AECB Review

The Board considers the application, supporting documentation
and the comments and recommendations of ite staff and of the
Safety Advisory Committees in deciding whether to approve or
deny the isguance of the requested approvel or licascce.

Scheduling of Licensing Activities

The timing of various liceosing sctions will depend upon
the applicant's construction and start-up schedule for the
facility, the time required to review the applicant's submissions,
and on any need to seek additional information. It is recommended
that discussions be held between the applicant and Board staff
as early as possible to discuss scheduling of the project and
the information required by the Board. Omne of the purposes
of such discussion meetings is to ensure thet &1l ectivities
will be integrated into an overall schedule and to minimize
the effect on a project schedule of meeting regulatory requirements.
A total schedule for licensing actions is shown in Figure ],
indicating the time period required for the reviews mentioned
in this document.

Compliance Surveillance

Routine reparts. by the applicarnt or licensee, on the
progress of construction of the facility and on the operation
of the facility are generally required under the conditions of
the construction approval or operating licence. These reports
are reviewed by Board staff and may alsc be reviewed by the
Safety Advisory Committees. Appendix B outlines the information
required in Annual Reports which are to be submitted by the
licensee under a condition of the cperating licence.

In addition, members of Board staff or other suthorized
representatives of the Board may mzke visits to the wmine-mill
facility or to the premises of equipment suppliers in order to
satisfy themselves that the policies, principles and procedures
described in the licensing docuvents are being impiemented, that
the conditions set down in avpy licence or approval sre being
followed, and that the requirements of the Atomic Energy Control
Regulations are being fulfililed.

-00/9
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The results of this continuing review and inspection
program will be considered when the operating licence is
presented for renewal. The review procedure for licence
renewal is similar to that for approval of an operating
licence. At least in the early years of plant operation,
mine-mill facility licences are valid for one year only.

LICENCE CONDITIONS

Following are some of the conditions which will be
imposed in the MFOL related to the operation of most minc-mill
facilities:

(1) That the facility be operated in accordance with certain
operating policies and principles specified by the
applicant and approved by the Boaxrd;

(2) That no modifications or deviations from the existing
design, operating conditions, or procedures specified
by the applicant which may affect the safety of the facility
be made without prior approval of the Board;

(3) That an Annual Report be submitted to the Board summarizing
the operating experience, significant events, changes in
procedures and modifications of equipment which occurred
or were made in the preceding caleadar year (See Appendix
B);

(4) _ That the facilitiee not be used for purposes other than =
~ those authorized by the Board;

(5) That all applicable provincial and federal health, safety,
pollution control and other regulations which are not
inconsistent with the Atomic Energy Control Act and
Regulations be complied with;

(6) That federal and provincial government agencies responsible
for environmental concerns be permitted to monitor the
facility and its surroundings;

(7) That the facility and all plans, drawings, documents and
records pertaining to the design, construction, testing and
operation of the facility be made available at all 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 significant
degradation or weakening of components and systems whose
failure would significantly increase the probability of a
hazard to the health and safety of workers and the public
be promptly reported to the Board;
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(11)

12)

(13)
(14)

(15)

(16)

(17)

(18)
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That reports be made promptly to the Board and to the
provincial health authorities of any occurrence which
resulted in or is likely to result in any person receiving
a dose of radiation exceeding the limits specified in
Section 19 of the Atomic Energy Control Regulations, or
exceeding the derived secondary limit for exposure to
radon daughters as specified in Section 5.2.2 of this
Guide;

The physical security measures approved by the Board be
taken to protect the integrity of the facility, and to
prevent theft, loss or any unauthorized use of the uranium
or thorium concentrates; ’

That transfers of uranium or thorium concentrates be

made only to authorized consignees, and that such transfecrs
be reported to the Board in accordance with AECB-1049,
"Record and Reporting Requirements for Nuclear Materials".
"Authorized Consignee" shall mean:

(a) in Canada, any person authorized by virtue of the
Atomic Energy Control Regulations to receive uranium
and thorium; -

(b) any foreign consignee so authorized in an export
permit issued by the Department of Industry, Trade
and Commerce and approved by the Atomic Energy Contro
Board.

That all domestic sales contracts be submitted to the Board;

That all foreign sales contracts be submitted to and approved
by the Board;

That exports of uranium and thorium receive prior authorization

from the Board;

That the mine-mill tailings or residue confined in the waste
management facilities not be removed without prior approval
of the Board and by other appropriate agencies;

That the transport of uranium or thorium concentrates from
the premises of the mine-mill facility comply with the
packaging and shipping requirements of the appropriate
transport regulations;

That when it has been decided by the licensee that the mine-mill
facility is to be taken out of production, and well before the
suspension or termination of mining and milling activities,

that the operations planned for such decommissioning and the
plans for the continued safe operation of the associated
radioactive waste management facilities be approved by the

Board and by other appropriate agencies;
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(19) That all employees exposed to radiation be informed

regularly and on demand, of their accumulated exposure;

(20) That a certificate, issued by the Board, denoting the

particular approval or licence currently in force, be
posted in a prominent place in the facility.

(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 in the
form and at the times requested by the Uranium Reserve
Assessment Group.

HEALTH AND SAFETY PRINCIPLES AND CRITERIA

Radiological Health and Safety

It is evident from the Atomic Energy Control Regulations
that, with respect to the operation of nuclear facilities, both
radiological 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 traditionally exercised jurisdiction

over mineral resources and mining, and have established regulations

governing the operation of mines and mills. Where appropriate
provincial regulations do not exist, the corresponding federal
regulations are applied. Thus the Board can be assured that the
general principles of non-radiological health and safety are
complied with. '

Objectives

The objectives for limiting the radiation exposure
of individuals are those recommended by the Intermational
Commission on Radiological Protection. These objectives
may be summarized by stating that mine-mill and associated
radioactive waste management facilities shall be designed
and operated in such a manner as to:

(1) prevent the exposure of any person to ionizing radiation
in excess of the maximum permissible doses specified in
Section 19 of the Atomic Energy Control Regulations;

(2) prevent the unnecessary exposure of any person to ionizing
radiation;

(3) keep all doses as low as is reasonably achievable, economic
and social considerations being taken into sccount.

... /12



5.1.2

- 12 -

It should be noted that the total dose to any organ
or tissue shall comprise the doses contributed by external
sources during working hours and by the intake of radioactive
materials into the body during working hours.

Worker Exposure Limits

Inhalation of radon daughters normally constitutes the -
greatest potential radiation hazard to uraninm mine workers,
the lung dose being of primary concern. If, in the proposed
operation, the likelihood exists of employees in the course of
their occupation receiving radiation doses in excess of limits
for the general public set by ICRP, these employees must be
declared "Atomic Radiation Workers". For atomic radiation
workers, Section 19 of the Regulations limits the lung done
to 15 rems per year. A secondary exposure limit can be derived
such that compliance with the derived limit implies compliance
with the statutory limit. As an interim guideline for this
secondary exposure limit, the Baard has specified that the maximum
permissible exposure of uranium miners to radon daughters shall
be 4 working level months (WLM) in any consecutive twelve month
period. The actual exposure, however, should be as far below
4 WIM as is reasonably achievable.

When exposure to external or internal sources other than
radon daughters contributes measurably to the total dose, the
exposure to radon daughters must be reduced accordingly, such
that the total dose received does not exceed the regulatory
limit. :

It may be noted that the requirement to maintain the
radiation exposure of individual workers below statutory
limits necessitates not only control of the working environment
and operational procedures through proper design and operation of
the facilities, but also control of the exposure of individual
workers by effective administrative procedures in conjunction
with the maintenance of individual 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, om a case~-by-case basis, of the risks and
benefits associated with continuing or changing their present type
of employment, and, in view of the uncertainties regarding the
effect of smoking in 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

ther times.
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Effluent Release Limits

The release of radicactive material, both controlled
and uncontrolled, from mine-mill and associated radioactive
waste management facilities must be such that the dose of
ionizing radiation received by any member of the public through
any viable pathway is as far below the regulatory limit as is
reasonably achievable. Appropriate design and operating targets
for such releases, therefore, will be established for each
individual facility in 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 after
decommissioning and abandonment of the facilities.
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FIGURE 1 -~ TYPICAL SCHEDULE FOR LICENSING ACTIONS
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APPENDIX A

INFORMATION TO BE INCLUDED IN SAFETY REPORTS

A.l INTRODUCTION

As explained in Section 3.3.5, the preliminary Safety
Report is the principal document supporting am application
for approval to develop a uranium or thorium mine-mill
facility and to construct the associated radioactive waste
management facilities, and the final Safety Report is the
principal document supporting an application for a licence to
operate these facilities,

The main purpose of Safety Reports 1s to provide
information on which an assessment of the potential health
and safety hazards associated with the construction and
operation of the facilities can be based.

For convenience, the information specified here has been
put under topical headings, but Safety Reports need not necessarily
follow a similar format. It may be noted that the information
specified here is the basic information expected from all
applicants, but that other information necessary for evaluating
the application may also be requested at any time,

The use of SI metric units 1is encouraged, with customary
units referred to parenthetically.

A.2 GENERAL

A.2.1 Organizational Information

(1) The applicant's full name and address should be given. If
the applicant is a corporation, the manner of its incorporation
should be stated and the names and home addresses of all its
directors and officers should be listed. '

It may be noted that a mining company is required to be
incorporated in accordance with the Canada Corporations
Act or a provincial Companies Act.

(2) The names and addresses of other persons or organizations
associated with the applicant in the proposed mining and
milling operations should be given, and the nature and extent
of their interest should be described.

(3) The names, addresses, and telephone numbers of the mine and
mill managers should be given, as should the name, title,
address and telephone number of the mine officer designated
to recelve and act on communications and orders from the Board.

.../16
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(4) The organizational arrangements and assigoment of
responsibilities and authority should be described
with the aid of an organization chart.

A.2.2 Project Description

(1) The mine-mill facility and the proposed mining and milling
operation, including the radioactive waste management
facilities and operation, should be described briefly.

A discussion of the principal design criteria, operating
characteristics and safety-related subject matters should
be included. Unusual site characteristics, solutions

to particularly difficult engineering problems and
significant extrapolations in technology represented

by the design should be highlighted.

(2) The location of the mine-mill facility should be described
with the aid of maps of successively larger scale. If the
facllity is situated in unsurveyed lands, a location plan
should be attached, showing the surveyed latitude and
longitude of the mine shaft or mill, together with its
position relative to the identifiable physical features
in the vicinity. ’

(3) The map of the site should clearly show property lines,
the boundary of the exclusion zone, the location and
orientation of principal structures within the site,
utility routes such as ges, electricity and water routes,
and roads, railways and waterways that traverse or are
~. adjacent to the site. If unusual transportation difficulties
are anticipated, these should be discussed,

(4) The total area of the property held by the applicant
should be stated, and the serial numbers of the individual
claims should be listed.

A.2.3 Security

The measures to be taken to prevent theft, loms or unauthorized
use of the uranium or thorium ore and concentrate, and to prevent
intrusion by unauthorized persons upon the waste management area
should be describad. Measures for deterring the misuse of
tailings after abandonment of the facility shosld be discussed.

A.3 RESOURCES

A.3.1 Ore Reserves and Resources

Current estimates of ore reserves based on the latest
submission to the Uranium Reserves Appraisal Group should be
submitted. A tabular format is suggested for summarizing these
estimates. This Information is necessary to enable the Board staff
to property assess the extent of proposed mining operations, and
the adequacy of proposed mill tailings disposal facilities.
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Geology

The geological structure of the orebody should be
described, including its dimensions and approximate shape,
and the country rock near the orebody should be described
briefly. '

Mineralogy

The assay weights of economically important minerals
in the orebody and the assay weights of gangue minerals
should be listed. The list should also include the pyrite
(marcasite), pyrrhotite and total arsenic contents, and the
arsenic minerals should be identified.

THE SITE

Demography and Land-Use

The current and predicted population in the area
surrounding the facility should be given as a function
of direction and distance from the site. Nearby centres
of permanent or transient population should be identified.
The present uses of land in the surrounding area and any
predictable future development should be described.

Flora, Fauna and Aquatic Biota

" The local vegetative cover, wildlife and aquatic
biota should be described briefly.

Meteoroclogy

_ The effects which meteorological considerations will have

in establishing design bases and operating requirements for the
facility should be explained. Sufficlent meteorological data,
obtained from nearby weather stations and from the site itself,
should be included to justify the design requirements. The data
should include frequency of winds of a given velocity and direction,
monthly temperatures, monthly and yearly precipitation and monthly
atmospheric water vapour.

Hydrology

(1) Information should be submitted about the hydrology
of the site and its surroundings within a radius of about
10 km. The location, siza, shape and othsr hydrological
characteristics of streams, lakes and shore regions and the
regional and local 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 site, should be describad. Copies
of the most recent and largest scale topographic maps of the
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site for the mine~mill and associated radloactive waste
management facilities should be included, showing any

proposed changes to natural drainage features. Groundwater
or piezometric contour maps of aquifers beneath and in the
vicinity of the site to indicate flow directions and gradients
should be provided.

The present uase and projected future use of both ground
and surface water sources in the region surrounding the
proposed mine-mill facility should be described.

(2)

The local ground and surface water quality should be
analyzed for the following constituents:

3

pH chlorides as Cl1

total solids v/ gross_aipha
suspended solids v gross—beta—

dissolved solids iron as Fe _

sulphates as soa manganese as Mn

uranium as U sodium as Na ’/7/
y thorium -227, 228, 230, 232 potassium as K /77
vradium -226(;&479¥Z¥4n7¢x7§&z9calcium as Ca

(4)

(5)

(6)

(7)

(8)

total kjeldahl nitrogen
(expressed as N)
nitrates (expreased as N)

magnesium as Mg
copper as Cu '
lead as Pb

zinc as Zn
nickel as Ni

barium as BRa »
OCAE P2, ot PP LS (""‘

3 y Sz Zre

v, ;’.«:9./4.’ PP 2/
Intake locations for water required by the facility
and the release points for and subsequent route of
effluents from the mine-mill facility, including
the waste management facllities should be identified.

nitrites (expressed as N)
ammonia (expressed as N)
acidity as CaCOj3
alkalinity as CaCO
phosphorus as P

The route and destination of runoff from the mine-mill
site should be described, with special reference to
perlods of acute thaws or heavy precipitation. The
susceptibility of the area to flooding should be discussed.

The ability of the ground and surface water environment to
disperse, dilute or concentrate accidental releases of

liquid radioactive or chemically toxic effluents with respect
to existing or potential future water users should be
described. :

The program for monitoring effluents and recelving water
quality during operation of the facility should be discussed.

The anticipated effect of pumping mine water on the local
water table should be considered. '
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Geology and Seismology

(1) Coples of the most recent and largest scale solls maps
and geologic maps covering the site for the mine-mill
and associated radioactive waste management facilities
should be submitted. The effect of site geology on
civil design should be discussed.

(2) Information on earthquakes and ground motion at the site

should be presented.

THE MINE

Existing Property Development

(1) A brief description should be given of any existing

development, such as shafts, adits, mills, aud tailings

areas which had been constructed before contxol of the
property was assumed by the applicant. The name or

nunber, and the present and proposed depths or lengths
of shafts or adits presently on the property should be
given and those presently in use should be identified.

(2) 1If old workings are to be dewatered, the chemical and
radiological characteristics of the water before and
after any required treatment, the total volume and the
destination of the water should be specified.

Design and Activities of the Mine

(1) All planned mining activities should be described. 1If
open pit operations are proposad, 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 initial
stages of fragmentation in the mill should be described.

(2) For underground operations, the description should show
the mine layout, and should include a discussion of strata

control, the use of backfill, the holsting and haulage

systems, the mining machinery and the ventilation system.

(3) For open pit operations, the description should show the
pit layout, and should include a discussion of the loading

machinery and the haulage system. The maximum length,

width and depth of the pit should be specified. The extent
of the planned restoration of the mined-out area should be

described.

(4) The nominal total daily and yearly production of ore and
the expected life of the mine or pit should be specified.
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(5) The electrical power distribution system should be
discussed, with emphasis on those features which
assure continuity of power sufficient for safety needs,
including an evaluation of the reliability of sources,
distribution systems and equipment.

(6) The type and quantity of material, including waste rock,
that will be rejected daily during mining operatioms, and
the management and storage of such material should be
specified.

(7) 1f solution mining is planned, the daily volume of solution
to be pumped, the chemical nature of the solution, including
pH and the uranium, iron and sulphate contents should be
given.

(8) The principal uses of water in the mine, the source of the
water and the volume used daily should be specified.

(9) The total volume of water to be discharged daily froam the
mine during normal operation and whether any water will be
directed to the mill for process use should be specified.
The discharge points for the mine water and the flow rate
of the water discharged as effluent should be specified.
The expected chemical and radiologlcal characteristics
of the mine water, including pH, sulphates, iron, 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, shift
periods and number of employees should be given.

THE MILL

(1) All activities and processes in the proposed milling
operation should be described. Crushing, grinding and
extraction processes, and product and effluent handling
should be discussed. A description of and operating
specifications for all major items of procesa equipment
should be given. A copy of the mill flow sheet should be
attached, showing at which points various reagents or chemicals
will be a2dded. The source of the mill water and the volume
required daily should be specified.

(2) The type and quantity of all reagents or chemicals to be
used in the mill, and the reactions involved should be
specified.

(3) 1If the proposed grinding circuit is to employ rod or ball
mills, the expected total rod or ball metal losses should
be given. The expected grind in the grinding circuit should
be given.
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The nominal daily and yearly ore processing capacity

of the mill 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 listed. The expected mill heads
analysis, including U398' Thoz, Fe and total S should be
specified.

If the mill is to handle ores from other properties, the
details of the proposed arrangemants should be specified.

The expected chemical and radiological characteristics
and the total volume of the water or solution to be
discharged daily from the mill should be given. If all
water or solution leaving the mill is not destined for the
waste management area, this should be explained.

The average dry weight of tailings to be discharged daily
from the mill, and the 1iquid to solid ratio of the tailings
should be specified. )

The electrical power distribution system should be discussed,
as in Section A.5.2 for the mine.

The proposed operating schedule for the mill, including
hours per day, days per week, weeks per year, shift periods
and number of employees should be given.

WASTE MANAGEMENT

(¢))

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 ageneies may be used as a
basis for defining design objectives.

The plan should show:

(a) all structures for settling, decanting, retaining
and treating, and for controlling the movement of
wastes or wastewaters from the mine-m{ll facility,
and all structures for flood control and for
otherwise diverting or controlling the movement of
water in existing water systems;

(b) the flow network for wastes, wastewaters, and decant,
including water directed back to the mill for re-use from
the waste management facilities, such as settling 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 will be engulfed, disturbed,
or diverted by any part of the waste management systenm,
and the flow rate and flow direction of such water;

(e) any existing water system which will or might flow into
any part of the waste management sySCem, and the flow
rate of such water;

(f) the direction of flow and the flow rate of groundwater
on the site occupied by the waste management system.

The design, construction and operation of all structures
referred to in Subsection (1) (&) above should be

described, and detailed large scale drawings of such
structures should be included. Typical cross sections

of all proposed embankments and anticipated future extensions
should be shown. Embankment design should include information
on height, top width, side slope freeboard, seepage countrol,
protection of embankment surfaces and foundation design.

A design analysis of the integrity of the proposed waste
management system should be provided and should include,
where applicable, the results of soil tests, geologic
exploration, nature of foundation materials, stability
investigations and characteristics of fill material.

Conditions that might lead to accidental release of the
waste, the recovery action to be taken in the event of

a release, the probable effects of such releases on public
health and on envirommental quality, and the proposed
programs of inspection and maintenance to prevent such
accidental release should be evaluated and discussed.

The size and the total dry weight capacity of all proposed
tailings impoundment facilities should be specified. If
any impoundment facility is to occupy a former lake basin,
the approximate size of the basin should be given.

The expected maximum and average depths of tailings in the
tailings impoundment facilities after all operations on the
property have ceased should be stated.

If the proposed tailings impoundment facilities are not
intended to contain the entire production from the mine-mill
facility for the 1ife of the facility, the plans for future
tailings management should be discussed.
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If solid tailings from the mill or elsewhere are to be
used as backfill or for other purposes, the quantities
used daily for each purpose should be specified.

The chemical and radiological characteristics of all present
water systems which will 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
radiological characteristics of the effluent discharged from
the waste management system during full operation should be
given.

The chemical and physical treatment for controlling the chemical
and radiological quality of the effluent eventually discharged
from the waste management system should bs described. The
settling time and the chemical addition rates should be
specified, the equipment should be described, and relevant
engineering drawings should be supplied.

Measures for controlling the movement of material from solid
waste plles due to the effect of heavy rainfall, flooding
and wind erosion should be discussed. The leachability

of radium in the waste .rock should be considered.

The on-site management of radioactive waste other than
tailings and waste rock should be described. Arrangements
for the off-site storage and management of radioactive
waste material or used contaminated equlpment or parts
should also be described,

If some or all of the waste management area 1s not on
property controlled by the applicant, the owners of the
property claims should be identified and the claim
boundaries should be shown on the plan in Subsection (1).
Copies of all pertinent agreementa signed with the owners
of the claims not held by the applicant should be attached.

Provisions for revegetation and for the chemical or physical
treatment of the contained tailings after abandonment
should be described.

HEALTH AND SAFETY

Policy

The applicant's policy with respect to occupational

health and safety, and accident prevention should be stated.
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Radiation Protection

(1)

(2)

3

The administrative organization of the radiation safety
or health physics program including the authority and
responsibility of each position, and the experience

and qualifications of the personnel responsible for the
health physics program should be described.

The health physics facilities, laboratory facilities for
radioactivity analyses, and the facilities for washing,
eating, changing and laundering should be described. The
source and quality of water used for drinking, cooking
and bathing should be specified.

All measures for ensuring that the exposure of mine-mill
workers to all internal and external radiation will be as
low as reasonably achievable should be discussed.
Consideration should be given to:

(i) radon or thoron, and to radon or thoron daughters
in the atmosphere;

(i1) long-lived alpha emitters, such as uranium, thoriuﬁ
and Ra-226 in the atmosphere;

(1ii) other radioactive material, such as Th-230, Pb—210.
and Po-210 in 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 mill to minimize the
radiation exposure of workers;

(b) isolation or diversion of radon or thoron from main
air streams, including control of radon-bearing
underground water;

(c) ventilation - the design and layout of the main and
auxiliary ventilation systems in the mine, in ore
storage areas, in the mill, and in 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 distributions and flow capacities; and the control
system for operating the ventilation system should be
described;
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(g)

(h)

(i)
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air cleaning - the design of the air filtration
systems in the mine and in the mill, the equipment
used, the radionuclide removal efficlency, the
maintenance required, including regeneration and
replacement of filter elements, &nd the plans for
managing the collected wastes from the filtration
system should be discussed; '

dust control - the facilities and measures for preventing
and suppressing the emission of both radioactive and
non-radioactive dust during mining and milling operetions
and for controlling the alrborme concentration of dust
should be discussed; the discussioa should include

the role of the general and auxiliary ventilation
systems, and the design of the enclosures, exhaust
systems and collectors;

monitoring - instruments, plans and procedures for
periodically and continually surveylng or monitoring
the working environment in the mine and mill for both
internal and extermal radiation should be described,
including specifications such as sensitivity and range,
the calibration, maintenance and sumbers of such
instruments, the frequency and location of the measurements,
and the sources and expected maguitude of errors er
uncertainties in the measurements; and the program for
personnel dosimetry and the biloaesay pregram should be
described;

respiratory protection - the types and specifications
of the respirators to be used, the reqnirements fot
inspection and maintenance, the testing frequency
and the frequency of use should be described;

job rotation - the extent and justificatdion for job
rotation should be discussed with reference to the
expected external radiation lavels and to the design
levels of airbornme radionuclides in work areas;

administrative and operational procedures - a description
should be given of the practices and procedures which

will be implemented and the precautions which will be

taken in the conduct of various mining and milling
operations to ensure that external radiation levels,
airborne radionuclide concentration levels, and
occupational radiation exposure will be as low as reasonably
achievable; operational limits and rules with respect to
radiation protection should be specified, the action levels
for radiation alarm systems, the criteria for establishing
the levels and the procedures to be followed when the levels
are exceeded should be described; a detailad description

of the control measures for preventing inhalation and
ingestion of uranium or thorium conceatrate, and the rules
for personal hygiene and use of personal protective
equipment both in the mine and in the mill should be given.

.../26




A.8.3

A.8.4%

A.8.5

4.8.6

A.8.7

- 26 -

(4) The system for measuring, compiling, recording, and reporting
the cumulative radiation exposure of individual workers
should be described.

(5) The release rates of radionuclides to the atmosphere from ‘
the ventilation and exhaust systems under normal operating
conditions should be specified and should be related to the
resulting exposure both of workers on-site and of the public
off-site at the boundary of the exclusion zone, Any provisions
for monitoring and controlling gaseous releases of radionuclides
should be deseribed.

Medical Surveillance

The program for monitoring and supervising the health of
employees should be discussed and should include a brief
description of the medical examinations conducted during
employment and the frequency and timing of such examinations.

Conventlonal Health and Safety

The administrative organization of the health and safety

- program, other than the radiation safety or health physics

program, the authority and responsibility of each position,
and the experience and qualifications of the personnel
responsible for the health and safety program should be described. -

Induction Program

The induction program for new employees should be described,
emphasizing the health and safety toples which will be covered.

Training

The training programs for supervisors and for new and
experienced employees should be described, indicating the
degree of emphasis placed on health and safety topics, including
radiation protection.

Accident Prevention

The proposed accident prevention program should be described.
The types and frequency of safety meetings, particularly those
involving workers, should be discussed. The major types of
injuries to be guarded -against, and the causes of and circumstances
surrounding typical accidents should be described. The extent
to which causes of accidents will be investigated, and the
frequency of safety inspections of equipment and work areas should
be specified.
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A.8.8 Fire Prevention

The possible fire hazards in the mine, mill and elsewhere
on the site, and the precautions which will be teken to prevent
fires should be discussed. Special mention should be made of the
fire hazards which may be associated with the solvent extraction
process. The training of personnel for fire fighting and the fire
fighting facilities and equipment should be described.

A.8.9 Mine Rescue

The facilities and training of personnel for mine rescue
work should be described, and the number of supervisors and
personnel trained for rescue work should be given.

A.8.10 First Aid

First aid facilities, including emergency showers for
acid or alkaline splashes, should be described. The
qualifications of attendants and the fraction of all
personnel which will be given firet aid training should be
specified.

A.8.11 Noxious Gases and Fumas

The measures, facilities and equipment should be described
for controlling noxious gases and fumes, such as diesel exhaust,
sulphur dioxide, arsine and hydrogen cyanide, which may be
produced or encountered during mining and ailling operations.

A.8.12 Dangerous Substances

The facilities, equipment and program for pretecting
employees from all potentially hazardous substances used or
encountered during mining and milling operations should be
described.

A.8.13 Hearing Conservation

A list of anticipated noise sources, estimated noise levels
and a description of measures and equipment for noise attenuation
should be given.

| A.8.14 Non-Radiological Monitoring

Instruments, procedures and facilities should be described
for sampling, monitoring, and analyzing the levels of all chemically
toxic substances, such as dusts, fumes, gases and chemicals, in
the mine-mill working enviromment. Instruments and procedures
for measuring nolse exposure should be included.
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The communications and warning systems in the mine and
in the mill, and the assoclated instrumentation and equipment
should be described.

A.9 STANDARDS AND REGULATIONS

A.9.1 Standards

The standards that have been adopted with respect to
limiting the exposure of workers or members of the publiec
should be summarized for the following:

(a)

(b)

(c)

(d)
(e)

(£)
(8)
(h)
(1)
&)
(k)

Radon and radon daughters in air, or thoron and
thoron daughters in air;

Long-1lived alpha emitters in air, such as natural
uranium, natural thorium and Ra-226;

Other significant radionuclides in air, such as
Th~-230, Pb-210 and Po-210;

External radiation from ore or concentrate;

Natural uranium, natural thorium, Ra-226, and other
significant radionuclides in the mine-mill effluent
and in the mine-mill drinking water;

Quartz in respirable dust;

Respirable dust;

Diesel exhaust;

Other toxic gases or fumes;

Toxic chemicals;

Noise.

A.9.2 Regulations

The mine safety and pollution control regulations that are
applicable to the proposed mining and milling operations should
be specified.
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APPENDIX B

INFORMATION TO BE INCLUDZD IN ANNUAL REPORTS

B.1 INTRODUCTION

The submission of an Annual Report is a requirxement under
the conditions of the operating licence. The purpose of the
Annual Report 1is to summarize the performance and operation of
the mine-mill facility and assocliated waste management facilities,
to describe any changes In procedures or equipment, and to report
the occurrences of events which could have had, or did have a

- significant influence on public or personnel safety.

For convenience, the information specified here has been
put under topical headings, but Annual Reports need not
necessarily follow a similar format. Although the informatiomn
specified here is the basic information expected from all
licensees, other information necessary for evaluating the
operation of the mine-mill facility may also be requested
at any time.

The use of SI metric units 1s encouraged, with customary
units referred to parenthetically.

B.2  GENERAL

B.2.1 Organizational Information

(1) The full name and address of the licensee, and the Mine-Mill
Facility Operating Licence number should be given.,

(2) Any changes should be reported in the following:
(a) Directors or officers;l
(b) Home addresses of directors or officers;
(c), Key management personnel and mine-mill organization;

(d) Persons or organizations associated with the licensee
in his operations;

(e) Names and addresses of- persons or otganizations
associated with the licensee;

(f) Nature and extent of the interests in the property

and in the mining operations of persons or organizations
associated with the licensee;

(g) Property lines, site boundaries, total area of the property
and serial numbers of claims,
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B.4
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Security

Details of any changes in security arrangements from '
those previously described should be given.

Transfer of Concentrate

The amount of concentrate transferred from the mill during
the preceding year should be reported and the recipients
identified.

RESOURCES

Ore Reserves and Resources

Current estimates of ore reserves, as defined in Section
A.3.1, should be given.

Geology

Additional information should be provided on the geologlcal
structure of the orebody obtained from production and exploration
work iIn the preceding year, illustrated by maps, sections and
core logs. '

OPERATION

The Mine

(1) The total and daily average quantities of ore mined,
the quantity of waste rock moved to waste piles, and
the quantity of waste rock used to backfill the mine
should be given. '

(2) The extent of exploration with drifts, raises, shafts
and inclines should be described.

(3) Significant changes in the method of mining should be
reported. Different mining methods which may have been
employed during the previous year should be evaluated.

(4) The ventilation development in drifts, raises, shafts
and inclines should be described. Updated maps (planms
and sections) of the ventilation system should be supplied
showing the direction and flow rates for fresh and exhausted
air.

(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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The expected life of the mine based on current long
range production plans should be given.

The volume of water being discharged dally from the mine
during normal operation, and the chemical and radiological
characteristics of the water should be given (see Section
B.5.2). . ‘

Any treatment of the water discharged from the mina and
wvhether any of it is recycled should be described,

The Mill

(1)

(2)

€))

) .

(5)

(6)

(N

€))

(9

(10)

The total and dally average mill feed rate, the grade of
mill feed, the analysis of present mill heads, the amount,
nature and grade of concentrates produced, the average
recovery of U30 or ThO, per metric taa milled, the overall
uranium extractgon obtained, and the number of days of mill

operation should be reported.

The average solid losses and the average solutlon losses
of tailings expressed as U308 or ThO2 per metric ton
milled should be given.

The quaantity of tailings directed to the waste management
system and the quantity used as backfill in the mine should
be reported.

Significant changea in the method of milling should be
reported, and the effect of such changes evaluated.

A copy of the current mill flow sheet should be supplied,
indicating materials balance and reagent addition poiats.

The types and quantities of reagents being used, and the
consumption of grinding wedia should be given.

The volume and the chemical and radiological characteristics
of the water and solution being discharged daily from the mill
should be reported. :

Any treatment being applied to the tailings stream prior
to discharge from the mill, and the amount of recycling
should be described.

The dry weight quantity of tailings discharged daily, the
character of the tailings material, such as screen analysis
and any treatment of tailings to preduce backfill material
should be reported.

Provisions being made to produce additional values, such as
thorium, from the tailings should be described. :
|
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Waste Management

(1)

(2)

(3)

(%)

(5)

Updated plans and sections should be provided showing the
extent and depth of stored tailings. 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 carried out
on the components of the waste management system, such as
embankments, should be described.

Any changes in the settling times of solids from the effluent
and in the chemical addition rates should be described.

The treatment of the tailings dam decant should be described
and the quantities of reagent used should be reported. The
retention time for the effluent in settling ponds, and the
decant flow rates should be given.

The flow rate and the chemical and radiological characteristics
of the effluent discharged from the waste management system
should be reported (see Section B.5.2).

Work dona on revegetation or other means of stabilization
and control of tailings for permanent storage should be
described.

Operating Problems

Safety-related problems that occurred as a result of process

malfunctions or of other failures should be described. The
corrective actions that were initiated and the effect of such
action with respect to improving the operation should be discussed.

HEALTH AND SAFETY

Radiation Protection

1)

(2)

(3)

(%)

A summary of the results of the radiation surveys for raden
or thoron daughters in working places should be given.

A concise report on the results of the biocassay program
should be given, results and trends noted and data tabulated.

A concise report on the results of the personal dosimetry program
should be given, with results and comments and tabulation of data.

A list of the atomic radiation workers who were employed by
the licensee during the previous year, and their accumulated
exposures during the year should be provided.
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The number of employees whose exposures to radon daughters
exceeded 1.0, 1.5 and 2.0 WLM in any three month period
during the year, and the number of employees whose exposures
exceeded 2.0, 3.0 and 4.0 WIM during the preceding twelve
month period should be given. If 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 for such occurrence should be given and measures

for preventing future similar occurrences should be described.

The number of employees whose whole body exposures to external
radiation exceeded 0.5, 1.0 and 3.0 rem in any three month

- period during the year, and tha 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 beon
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 simllar occurrences should be described.

Any changes in the radiation mouitoring program and in the
methods or equipment being used should be reported,

Any radiation safety training given during the year should
be noted and changes in training procedures described.

Effluent Monitoring

(1)

(2)

Data obtained by the various systems for monitoring gassous
and liquid effluents and recelving water quality should be
presented in tabulated form showing both the cbemical and
radiological characteristics. Any changes in the monitoring
program and in the methods or equipment being used sheuld he
reported.

The average concentrations of Ra-226 in the following should
be reported:

(a) untreated mine water;
(b) untreated mill water;

(e) treated effluent discharged from the waste management
system;

(d) drinking water on-site;

(e) drinking water in the surrounding area off-site.
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Air 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 alrborne concentrates of quartz in respirable
dust, toxic gases or fumes and uranium or thorium
concentrate should be given.

(2) Over-exposures to contaaninants specified in (1) above
should be described and explained.

Miscellaneous Programs and Practices

Any changes in safety practices, in the medical surveillance
program and in the induction, training, accident prevention, mine
rescue, first aid and the fire fighting programs should be
described. Drills carried out to rehearse emergency situations
should be noted and assessed,

Noise

The curreat noise sources and noise levels should be listed,

" and the methods being used to ensure protection from noise should

be described.

Significant Events

_Events of the type and magnitude which were not anticipated
and which could have had, or did have a significant influence on
public or personnel safety should be desaribed.

COMPLIANCE WITH OTHER FEDERAL AND PROVINCIAL REGULATIONS

General comments should be documented on aspects of the
operation of the facility regulated by other federal or provincilal
agencies, such as industrial safety and environmental protection,
in order to give the Board a broader understanding of how well the
facility is being operated with respect to the requirements of these
agenciles.

OUTLOOX ’

A general projection should be given as to the future
operation of the facility, and any significant changes in internal
or external conditions that are proposed or foreseen should be
mentioned. This should note, in particular, any action that is
being considered or that is to be taken to correct any recognized
deficiencies relating to safety.




APPENDIX 4.3.1

GiluD E o KEPLY 7o

Province of Ministry of Energy, Coranpfany AFTER TWE-
British Columbia Mines and e o OF Fowa \O-\\

Petroleum Resources ; !
WHEZY Toret + BonNdié
ARC NEZURED

Our File: MX-

(Address of District)

DATE

Dear Sir:

Re: Proposed Mineral Exploration Permit MX-
Located at
Operator/Company

Your proposed mineral exploration, as described in "NOTICE OF WORK
ON A MINERAL PROPERTY" dated , has been re-
viewed pursuant to Section 10 of the Mines Regulation Act and
- found to be satisfactory
or - you are required to comply with the following
conditions: etc.

The "RECLAMATION PROGRAM" as described pursuant to Section 11 and

dated
- has been recommended for approval to the Chief
Inspector
or - will require inclusion of the following condi-

tions before a recommendation for approval cam
be forwarded to the Chief Inspector: etc.

You will subsequently be notified by the Senior Reclamation Inspector
with respect to amount of security deposit (bonding) and issuance of
a permit pursuant to the Mines Regulation Act, Section 11.

For your information the following is included with this letter:
= Requirements of other government agencies
(as they may be applicable)
~ Copy of Sections 10 and 11 of the Mines
Regulation Act
- A Form 10-11 to be completed at the end
of the work season.

Yours very truly,

Inspector of Mines & 73
Resident Engineer

cc: Victoria Office
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* Special conditions putsﬁént 1:0- Section 1L

APPENDIX 4.3.2

Attached please find NOTICE OF WORK ON A PLACER LEASE" submitted
.to this office pursuant to Sect:l.on 10 of the Hines Regulati.nn Act,.
'and. found satisfactory

I ha‘va reviewed plan.s of operation a.ud RECLAMATTION PRDGRAM with
reclamation.staff. A permit is recommended with bonding at
$ : . H o

- are mot required

~.are recomended as follaws'

or

ROUTING: INSTRUCI'IONS
: Beth Stoner-*

D:Lstrict Inspecto:: of Mj.n
~ | o

S0 52 Resident En ineer
B S T g,-:-':w-%:‘r_-_.a...




APPENDIX 4.3.3

Province of ) Ministry of Energy 2 ord )
British Columbia Mines and ’ BonDiNG
Petroleum Resources

Our File: MX-

525 Superior Street
Victoria, B.C.

V8V 117

DATE

TO:

Dear Sir:

Re: Permit Approving Reclamation Program MX-
Pursuant to Section 11, Mines Regulation Act
Name of Property
Located at

This letter will ackmnowledge 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 § i8 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 will be
issued to you.

Enclosed is a photocopy of the permit which 1s 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 will be revised.

Yours very truly,

J.D. McDonald, P.Eng.,
Senior Reclamation Inspector

JoM/

cc: District Inspector
District Reclamation Inspector/Technician.
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Llertel  SEMDING

Province of Ministryof Energy,
British Columbia Mines and ' OuT

Petroleum Resources

Cernee.

Our File: MX-

525 Superior Street
Victoria, B.C.

v8v 117

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 Agr:-emnt
Form in the amount of § , dated .

Please find enclosed herewith, Mineral Exploration Permit MX-
duly signed by the Chief Inspector of Mines, Mr. W.C. Robinsom,
P.Eng. In particular, your attention is drawn to the Terms and
Conditions, which are an integral part of this permit.

Security deposit will 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 camplete, 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

JoM/ :
Encl.
cc: District Inspector of Mines

District Reclamation Inspector/Technician
Bank




APPENDIX 4.3.5

Enerqys Minesand&~: e

Bntlsﬁ;Cofumblaiév«- Petrafe

To: ALL DISTRICT INSPECTORS Date: July 23, 1979

Qur File:

Attached is a list of all companies holding general
permits issued for exploration in British Columbia.

If your district receives a Form 10-1l submission
from ocne of these companies, the new procedure will be
to mark the MX number plainly visible on the 10-11 fom
and send us a copy for our files.

General files will 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 will maintain an up~to-date list of General
Permits which will be circulated periodically.

Mk\q%

J.D. McDonald, P. Eng.,
Senior Reclamation Inspector

/eas
cc: W.C. Robinson

V.E. Dawson
A.J. Richardson
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GENERAL PERMITS ISSUED

Company Nama

Amax Potash Ltd.

Bethlebem Copper

BP Minerals Ltd.

- Brenda Mines Ltd.

Canadian Superior Exploration Ltd.
Cominco Ltd.

Consolidated Rexpar Minerals & Chemicals
Dupont of Canada Exploration
Gibraltar Mines Ltd. (N. P. L.)
Gold Fields Exploration Canada Ltd.
Hudson's Bay Oil and Gas Co. Ltd.
Imperial Oil Ltd.

.Kaiser Resources Ltd.

Kelvin Energy Ltd.

Lacana Mining Corporation

Mountain Minerals Co. Ltd.
Newconex Canadian Exploration Ltd.
Noranda Exploration Co. Ltd.
Norcen Energy Resources

Pacific Petroleums Ltd.

Placer Development Ltd.

Quintana Minerals Corp.

Rio Tinto Canadian Explorations Ltd.
Shell Canada Resources Ltd.

Union Carbide Canada Ltd.

Union Oil Company of Canada Ltd.
Utah Mines

Western Mines Ltd. =

*Sun 0il Company Ltd.

* Permit not.yet issued because bonding not received.
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Led.

" Permit No.

MX-179
MX-2
MX-103
MX-164
MX-67
MX-88
MX-118
MX-111
MX-6S
uX-167
T MX-70
© MX-101
MX-165
MX-147
MX-133
MX-148 ,
MX-74 Cancelled 20/7/7¢
MX-79
MX-139
MX-142
MX-80
MX-76
MX-66
MX-131
MX-121
MX-123
MX-14
MX-68
MX-182




APPENDIX 4.4.1

. Energy:Mine's:qhdi;;, :
Pefroleum Resourcesst

To: District Inspectors « Date: May 17, 1979
Our File:

Re: Uranium Exploration

It is essential that the Ministry be aware of those properties on which
exploration for uranium or thorium is being conducted.

When a Form 10-11 i3 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 if 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 0.052 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

JDM:kw .

c.c. E. R. Macgregor
A. J. Richardson
V. E. Dawson
J. D. McDonald
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To: Dpistrict Inspectors Date: June 25, 1979
Our File:

Re: Uranium Exploration - Cemenéirig in Drill Holes

Drill 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
Ingpector.

r. ~

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

slr

cec. E. R, Macgregor
A. J. Richardson
V. E. Dawson
Je. Do McDonald




APPENDIX 4.4.3

To: ALL DISTRICT INSPECTORS Date: August 15, 1979
Our File:

Re: Uranium Exploration — Monitoring Drill 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 drill holes have encountered uranium mineralizationm,
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 am 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 it can be done safely.

Q.a |

W. C. Robinson,
. - Chief Inspector of Mines

WCR/tr

c.c. E. R. Macgregor
V. E. Dawson
A. J. Richardson
J. D. McDonald
S. Elias
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qgaz ETOVINCE Olg “;
fs ,B'ntlsmColumbl

3 Fonreis XA »,r'ﬁ\-
e e TR ,.A&MJ

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 drill water is re-circulated, and cuttings suitably
contained to ensure that a drinking-water supply caanot be contaminated.

o & fo-binoon,

W. C. Robinson,
Chief Inspector of Mines ..

WCR/tx
c.c. E. R. Macgregor
V. E. Dawson
A. J. Richardson
: J. D. McDonald
. S. Elias
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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 | — Overview.
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APPENDIX 4.4.6

#
Chief Inspector of Mines| -
" AUG 141S53
i L o .
DEPARTMENT OF MINES : Ans'd
“ METALILIFEROUS MINES REGULATION ACT”
(R.S.B.C. 1936, Chap. 189)
REPORT OF INSPECTOR OF METALLIFEROUS MINES
Name of mine Rexspar District__Frinceton
Locality __ _Bireh Ialand __ Mining Division________Kamloops
Owner or operator. Bexspar Uranium & Metals Limited,
Manager —— Juperintendentr S:heeming, A0S —Biroh-Islend; B € —
No. of Men emﬁ)loyed.——i‘,s Shiftbosses________ Miners________ Muckers and Helpers e
'1‘irn]:nsrrne1':."':_‘:"i.p_‘f:"',o rﬂ[‘ac}lzmists %m%w%llars= ' ..9 On Transportation -
In Rock-house_____.... .. ALMill.__._ ._..____ On Technical and Clerical Staﬁ?s._a_____
In other Capacities_.}__.__ Total: Underground - On Surface 22,
Plans of Workings: On what Scale? _==___ Date of last Survey Survey 1a heing made,
Ventilation ___ Surface work only, - .
Timbering oot
Method of Mining. N e
Hoisting and Haulage Equipment_____ RO i
Shafts and Ladderways. - .. _ 799 .
Protection of Nangerous QOpepings == . ===
Machinery: In Mine ___ . === . . ... O«n Surface._gimﬁé_QQMLimpme
At Mill oty
Daily Inspection of Workings and Machinery._.. ==e
Exits o — vt

; Small smounts purchased as reoulred, ¥
gl “bi-usia"ﬁfaﬁarp atorage facilities nﬁa{h‘gg “%ﬂzgﬁiﬁfnmu" b
Fire Protection: Underground ... _==. ... ... On Surface cal.

Living Conditions Falx for temporsry camp. A Dew oesp is coptemplatede .

Remarks: ___The work bedng done at this properiy at the presant time

is chiefly of an explpratery nature and consists of diamoné
——-————driiiing,; surveying, prospeoting; and geologivAl WoIrK. —
e o underground work ia being dona at thia time,
Conditlons wers found to be generally satisfactory,

h_u___k:g‘ééﬁ::}c,&é,;ﬁm. . Princeton, B.Ca
Inspector of Mines. Address.

Date of inxpection._.._m__‘_.sil.’.‘!;}:_s_.s._}_f_._-, e 19

SM~4T-2642




APPENDIX 4.4.7

DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT" e l

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine.Rexspar Uraniux & Fetals Hining Co. 1td. District_Tinceten

Locality __Birch Island Mining Division_ " =8190F8

Owner or operator_[L&XSpar Uranium & Metals Minming Co. Ltd.

Manager .. HeFe Atking —_ Address Birch Island

No. of Men employed.—-As Shiftbosses_____u_u%r_’_‘?_ Muckers and Helpers____
Timbermen. __ Machinists and Blacksmiths.____ On Transportation

. At Mi_ . _______ On Technical and Clerical Staffs__
Total: Underground e—___ . On Surface._@’_-__

In Rock-house

In other Capacities__ /£

Plans of Workings: On whal. Scale? _____wwes____ Date of last Survey_._ ="
Ventilation ‘ Surface work only. -
Timbering e
Method of Mining _ . Dimond deilling only sb prasent.
Hoisting and Haulage Fquipment b ton o
Shafts and J.adderways. ... ___ .. __ e
Protection of Dangerous Openings.  _ B b e .
Machinery: InMine . . . . ~7= __ _______ Ou Surface Mansd drille only,
At Mill offoie
Daily Inspection of Workings and Machinery el
Exits e A e st % s
Explosives i Sipp
Fire Protection: Undergiound _ ==we= == == On Surface_!@ﬁ_";? Gcheieal,
Living Conditions _ Satisfastory for tesporery cosps A new czap is being builf AL
Remarks: ______ . The otly work presently being dons consiste of surfuocs diomond
drilling, construetion sud geslogical work.

ca:ﬂﬁ.cunm ff.;m;l to be gmarally sstisfactery.

Aty L. Feinoetay, B.Co
Inspecttr of Mines. Address.
Date of inspecﬁou.._-.o_'hw 12th, 19,5_';5 e L F——

BM-1148-179%
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APPENDIX 4.4.8

Chief Inspector of Mines].

JAN 7 - 1954
Referred to

THE GOVERNEENT
THE PROVGICE OF BAISH COUMSIA ! Ans'd

e e ———
DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

N f min £ 3 Jeot o e Dmtﬂct‘a.
L:m;t; . Bmh Island L ops
cal .. Mini ivision
o Hexspar Urenium & ﬁi‘r.:]g Co.Ltde
wner or Opera
" P reens Bireh Ialand, B.C.
Manager Address
No. of Men employed.—As Shi.ttbosaea_l . Miners__ 4 Muckers and Helpers i
Timbermen. . Machinists and Blacksmiths On Transportatio:
In Rock-house_ . _ AtMill_______ On Technicgl and Clerical Staff:
6 5] SRR
In other Capacities.._________ Tolal: Undmground._____ On Surface
oV, T007, Decemb 1otk
Plans of Workings: On what Scale?, sli._fl;f:n 'u._..?t Da;e‘ of last Survey 43 ¢ 1953,
Ventilation
) ) Satisfactory where required.
Timbering

“Drifting only at present.

Method of Mining. B eiat
: ) !.nz Hand m res
Hoisting and Yaulage Equipment R a8 only at p ente
{ ]

Shafts and Ladderways.... ...

Protection of Daugerou%()gi .Ev v
a nator s .1-,.,
Machinery: Tn Mine . 3. s0a) __?' . Om ,qurfa,.e_a_t_'inra rf‘
Al Mill
Iy I ki d M

;Jal t:r nspevémn nfﬂor rga ;111.. :l; ne:-{at Teral 1a 1k oot

xif

Baives ___‘_‘&____u?_‘_'f'f{“"r" ‘_"j‘_'_Pj, that lock 1s required on magazire.
Fire Protection: Und R  On Burtae. ook SERLBRL,

ire ion: Unde und.__. o~ u;

= TREONNC-—satlsFaotory.

Living Condii‘g& Wt

adit 16ve)l has been started on the Blamock Dismond No.2 M.
Remarks: . The porinl 4s a% an-elewwiica-of 3;720 Teats By O
A% the time of inspeotion the fac
advainced 164 Teet from the portal.

—————Couditions werefoundta be- generally satisfavtarys —

Privcetor, B.C.

e L e

Degemder 17th, 1953,
Date of inspection 1g. 298

BM-1148-4701




APPENDIX 4.4.9

THE GOVERNMENT OF
THE PROVINCE OF BRITISH COLUMBIA.

DEPARTMENT OF MINES

“ METALLIFEROUS MINES REGULATION ACT” Lo

R_EPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine_RexspaP Ursnium & Fetals Hining Co. Ltd. District Princston

Locality . Birch Island, B.C. Mining Division . Ezmloops
Owner or operator haxspar Ursniws & Metals Mining Co. Lid.
Manager J.9, Seatt Address Blreh Ialand, B.C.

No. of Men employed.—As Shiftbosses. ___ Miners_ 2 Muckers and Helpers_e
Timbermen__ e Machinists and Blacksmiths = On Transportation_____®
In Rock-house_ _m_ . At Mill____e _ _ On Technical and Clerical Staffa_____ &
In other Capacities___.8 _ Total: Underground 2 On Surface.______ ¢

Plans of Workings: On what Scale?1%g 200, 308, Date of last Survey_Aprdl 13thg 1954
Ventilation _ ———'mm)
Method of Mining_— Dissead dpilling enly- st pressats
Hoisting and Haulage FEquipment Honme

Timbering

Shafts and Ladderways Nenee

Protection of Dangerous Openings. _ . NoBfle.

Machinery: In Mine _RMemond drill onlye .. . On Surface_Compressor only, _
At MUl . _mwwem

Daily Inspection of Workings and Machinery _ se=-—

Exits e (One_caly. Ve mors regrived st prassatc
Explosives .. .. Nezp in steslk, N
Fire Protection: Underground Wede® __  On Surface Master & chawdoal,
Living Conditions ... . _Gosd,. —
Remarks: _ .. __ Prsgeat. eperetidas are eocfined te wsdrgroumd diamond drilling.
R —— _Copditdiens found te he. gemsrally saiisfsclsrge

“”&Mm —4-4 . Prisscies, B.C.

Inep r of Mines. Address.
Date of inspection_ Aprdl 21k, 198kg 19 87

5M-1149-4T01
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APPENDIX 4.4.10

Chief Inspector of Mines

FEB 231355
Referred o
kns'd

BEPORT OF DUST AND VENTIIATION CONDITIONS AT




REFORT OF DIST AND VENTITATION CONDITIONS AT
REXSPAR URANTUM AND METALS MINING COMPANY LIMITED
EIRCH ISIAND, B. C.

A survey of the dust and ventilation conditiorns was made in
the underground working of the Rexspar Uranium and Metals Mining Company
Limited on February 5, 1955. The results obtained were as follows.

No., of partiszles

Underground Fe er A a
3850 level "A" zons adit, drilling with jackleg
aprreximately 340 feet from portal 536 522
562 586
600 618
526 L7
510 498
554 520
3850 level 100 feet from face of tunnel 266 254,
288 204
184 19
385C level 200 fest from face of tunnel 66 11
126 116
108 92
ampara s
Outsida air temperature “31°F
Temperature at face of tunnel 4L0°F
Remarks

This cempany is 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 tke surface from this tunnel from a point
appraximately 400 feet from the portal. The men work onm a two shift & day basis
and compressed air is used to blow out the smoke and dust after blasting.

The average dust count while drilling with a jackleg wae 542 particles
per c.c. of air., The average dust count at two other locetions in the tunnsl
wvas 168 particles per c.c. of air,

S. Elias,
Inspector, Silicosis Bransh,

SE.b WOREMEN'S COMPENSATION BOARD,
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APPENDIX 4.4.11

Chief Inspector of Mines

“'APR 5- 1955

Referred to
{Ans'd

THE GOVERNMENT OF
THE PROVBICE OF BRITES COLLMEIA.

DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine_FRaxspay Uranium & Metala Yining Oo. L4 District _Prinsston-
Locality . Bireh Island, B.C. Mining Division_________Xamloopm

Owner or operator__Fexspar Urasium 4 Hetals Mining Co.Lid.
Manager J.¥W.Socotl, Address Biroh Island, B.C.

No. of Men employed.—As Shiftbosses____ = Miners___3 ____ Muci%g % ﬂ ars; 2
Timbermen.___~ _ Machinists and Blacksmiths.__ = On Transportation =
In Rock-house = At Mill = On Technical and Clerical Staffs_____ %
In other Capacities___ 8 __ Total: Underground___ 3 On Surface 9

Plans of Workings: On what Scale? 27 ® 30% Date of last Survey_ Contiruous
Ventilation S8atiafactory at present (nstuyal ),

. Batisfaciory where required, o

Method of Mining__m and diamond drilling only at present.
Hoisting and Haulage-Equipment___ 200%e

Shafts and Ladderways Bonse,

Protection of Dangerous Openings Tone.

Machinery: In Mine Satlafactory. On Surface___S@tisfactory

e

AEMI s, oSl st s

e

Daily Inspection of Workings and Machinery.
it Cne only. Ho more required af present.
See Remarks,

Yater Chemicsl

Fire Protection: Underground.. e On Surface
‘Betiafactory,

£ S —of muodng uon;lit_wnu are horewlth brought to the astentiom

ms ‘Explosives pay e stored only in ihe approved mageai:
mn—nndﬁrmmmtmﬁh—gg—wm&m

*-emergensy purposeE;
Ira 1 Traok frogs axe rsauized to be blooked so !
Tortently got theif feed caugh Shet persons may

Ta). and 20 constructed es to reduss the fire hezard %o m minisuwe.

Explosives

Living Condltmna

Prine =
Dy FARESTOnL, B.Ce

Inspector of Mines, . Address.

March 22nd, 1955,
Date of inspection B . -

SM-1149-4701




APPENDIX 4.4.12

JUN - 1955

THE GOVTRINT OF
THE PROVINCE OF BRITSH COLUMSIA Referrea t

DEPARTMENT OF MINES Ans'd

Chief Inspector of Mines %

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine BESXSPAR URANTUM & METALS MINING O, 1D, District._Princetom——
Locality Birch Island, B.C. Mining Division __ Kamloope

Manager Jd.4s Sceths Address__Birch Islani, Bele—————-

No. of Men employed.—As Shiftbosses________ Miners_f&___ Muckers and Helpers_ I
Timbermen ________ Machinists and Blacksmiths __ X On Transportation
In Rock-house At Mill On Technical and Clerical Staffs____ 3
In other Capacities__®  Total: Underground 5 ___. On Surface____ g

Plans of Workings: On what Scale? _1® @ 30®  Date of Jaet Survey_Comtimmome

Ventilation ——__ Juptafastory-(netural)
Timbering . Satisfactory vhere required,
Method of Mining_Baiwing end dismeed drilling.

Hoisting and Haulage Equipment. DOn&
Shafts and J.adderways______ e shafte - for laddsmmys ses Bemevke,

Protection of Dangerous Openings Satdsfastory,
Machinery : In Mine _ Satisfactory On Surface __Satisfactory
AEMill.
Daily Jnspection of Workings and Mechinery ==
Exits ___ Hew exi® will soom be completed in 'i! Zome workingse—
Explosives %Mm'
Fire Protection: Underground . _Wete® On Surface Weler & chemienl
Living Conditions ____Sefdsfectory
Remarks: _ The following conditione were heyswith brought to the sitention .
of the BenagEeent -

mf—ﬂr&”&_‘&&lﬁ 10 reqeired to be giyen to sseling dows Jooss rocke

_Mepay Guapd-peils A guardersil is o-be—installed botreen-the-plide
mmnuﬂmmﬂﬁ‘-a'wﬁm o

_____::Cgie__ﬂ ﬁ/ = Prizeston, B.Co

Ipe; luew. Address.

Date of inspection Nay 3rd, 1955, ,19

SM-1149-4791

a1



APPENDIX 4.4.13

Chief Inspector of Mines =
JUL 201955

Referreg o .
Ans’'d

DEPARTMENT OF MINES

e

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine__E8xspar Urenium & Metals Mining Co Ltdistrict_ Princeton
Locality Bizrch Island, 3.C. Mining Division_ Koamloops

Owner or operator__ Raxspar Uraninm 4 Mefalm Mining Co,ltd,
Manager 3o W 0088, Address_ Birsh Island, B.Cs

No. 'ofﬂ%nﬂ%ﬁs W“ o Mmer! \h‘.‘.ll ;[ucksrs and Helpers_=

Timbermen__________ Machinists and Blaclmmth; On Transportation___ =
In Rock-houre = AtMin__ = On Technical and Clerical Stafts___ 6
In other Capacities_ _ 8 3  Total: Underground____ ™ On Surface 19

Plans of Workings: On what Scale? A" = 30° Dpate of last Survey_ %0 date
Ventilation Satiefactory (naturel)
Timbering Hatisfactory where required,

i Surface diamond drill eologiesl wo surveying
Mathiod of NOOIOK emmmrmeeereyype r:ﬁpmoﬁ?ﬁga—mﬁ-—“'— .

Hoisting and Paulage Equipment____ pnne

Shafts and Ladderways Satisfactary.
Protection of Dangerous Opcninga.__...ig..e;.._ag.-rn"
Machinery: In Mine D008 ___ On Surface satisfaotory
A MG Ssta el . . clis: £
Daily Inspection of Workings and Machinery. by U5
Exits Jatisfaotorys -
Explosives ___ See R_!_‘rk!!,-
Fire Protection: Underground.. veter On Surface_ Vater & chemieal

Living Conditions s‘“"'c“"’

Remarks: _ he currsat underground preject was completod on June 1st and

“and ne furiher underground work A% preeently iI. propresse
—————-Surface-diemond -driliing, geclogl “Burveying

for @iown-granting, and prospecting is the only work now

in progreas.
-The-attentlon-ofthe managemunt—is herewith-directed—tothefollowing:=

-The-grizaly at—the bottom of ths
0 raise to the uurraco rqu;m

8_%0 e properly soversd.
louivas s i The surfece explowives magazine nust be kmpt
»—-munl—y——iﬂm.

e hie LA Prinseton; B.C.

"~ Mapector of Mines. Address. ‘ N

Date of inspection July 13th, 1335, 10

BM-1149-4791




APPENDIX 4.4.14

DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine Baxspar Uranium & Metals m‘.&tﬁlsmct mmm

Locality Biroh Island, B.C,_ . Mining Division___ Keslloops
Owner or operator_mm_‘ Hetals ¥ining Co.L%8, =~
Manager _ 7. % Seotl, Address_ Bireh Island, B.Ce

No. of Men employed.—As Shiftbosses s Miners = Muckers and Helpers_ =

Timbermen. ——— Machinists and Blacksmiths____ * _ On Transportation =

In Rock-house__ = At Mill ® __ On Technical and Clerical Staffs

In other Capacities ____1 Total: Underground____ = On Surface. 38

.
Plans of Workings: On what Scale? }_Ls_glﬁ__ﬁ Date of last Survey_.;g"_h:,;?_"- of
Ventilation =
=

Timbering 2

Method of Mining Ho mining at present.

Hoisting and Baulage Equipment__
Shafts and Ladderways o

Protection of Dangerous Openings

Machinery: JnMive _ .. .. .. . ._.". .. On SurfaceW’#W—

A 11| SN s
Daily Inspection of Workings and Machinery
Exits -
Explosives . — =

PP Chexical .

Fire Protection: Underz’rmén.d

Living Conditions ...
.88 present iime mmim of olarug nill-rits,; geclogr,
Remarks: - o5& camp msdrtemansgy -~ —— —————

This inspestion coversd -itn only whioh is satisfactcry

except as statad above re ng planke

Prirceten; B.Co

""Eﬂ:é:tg&ﬁ_":;;«:;r o Minea, Address.
Date of inspection "m 5' 1”‘. 19 % 93

EM-1149-4791
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APPENDIX 4.4.15

DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine_ Baxspap District___Prinseton

Locality Bireh Islamd, B.C. Mining Division - Eanll cops

T Operatnr_!‘ Rexspar Uranium & Eefals Bining Co.Lbtd,

Manager e We S90¥8, Address._ B3¥6h Ialand, B.Co

No. of Men employed.-——As Shiftbosses_ = Miners___= Muckers and Helpers___ =
Timbermen_*___ Machinists and Rlacksmiths = _ On Transportation =
In Rock-house_ - AtMill_ =" On Technical and Clerical Staffs 2
In other Capacities___!___ Total: Underground__ = _ On Surface ?_

Plans of Workings: On what Scale? 3" ® 38% _ page of last Survey %@ dates

Ventilation . z

Timbering - .

Method of Mining : e

Hoisting and Haulage Equipment___ ==

Shafts and Ladderways =

Protection of Duangeruus (tpenings. BN~ =

Machinery: In Mine = On Surface B

At Mill : —

Daily Inspection of Workings and Machinery gt

Exits : il

Explosives See W° = ;

Fire Protection: Underground. . —v..° . _____ On Surface weter & chamiocalc

Setisfuctory.

Living Conditions . ... 7 R
Remarks: _The ¢HLY work being dons at ths tims of inspection was in
“preparing to close down Lhe CAmp. The CAmp ONLy was viaited
—————on-this-cesasion an -no work was-be
The menagement 15 hereby motified as follows:--

T cloelng dowp a mine the miters require to receive dttention
—do-— Hoblae—of-olesing-io -required-to Do glven teothe Inspeedor. —

2, all adits, shafts, or other cpenlngs to the mine mnst be securely

fonced to guard agalinst imsdvertent ertrance.

—3y—Fhen-a-mine-15-olosed—down;ell-explosives—and-fase -mnt Dedisposed
___of; end 1o explosive ray Ve sloved ot 8 flab-dova sy 0

4. An aecurate plan of the mine mist be £iled inm the office of ths
———--Chief-Inspectorof WMimsss — ———

BLCCO000OEOrEfrecIICTTELL

Princeton, B.C.

i Inspector of Mines. Address.

Date of inspection___ T98¥ 14y 19560 19

LY RTFTWE T




APPENDIX 4.4.16
' e ——— |
‘ —Epr. OF INES Y

JAN 29 1957

RECD.

1597
DEPARTMENT OF MINES

“METALLIFERQUS MINES REGULATION ACT”
(R.S5.B.C. 1936, Chap. 189)

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine. —Rexspar District_Princeton
Locality 3 miles—south_-of Birch Island . Mining Division.... Kamloops
Owner or operator.Rexapapr-Uranium & Uetals Mianing Co.Lid.-

Manager John-W.Scott Address___Birah Tgland B.C.
No. of Men employed.—As Shiftbosses_J Miners Muckers and Helpers
Timbermen . __ Machinists and Blacksmiths_________ On Transportation__.
In Rock-house At Mill —— On Technical and Clerical Staffs__ 3

Total: Underground _____ On Surface__g

In other Capacities____§

Plang of Workings: Onwhat Scale? __________ Dateof last Survey
Ventilation =
Timbering KRS0 10| s | wurn
D. M. !
Method of Mining T
Hoisting and Haulage Equipment. _L-:“\_{_— :
Shafts and Ladderways. - e '——“I."-“*——
Protection of Dangerovs Qpenings ..o s e
Machinery: In Mine On Surface M }__‘ .::_b'
At Mill [ St
Dai}y Inspection of Workings and Machinery ’ \/ -zfﬁ ﬂ?ﬂ"
Exits i el
Explosives i i I__——'!__-_i
Fire Protection: Underground ... . . . On Surface_ [ ey
Living Condilions . . - ... _—_ -i“_ ‘__—:—ﬂ
Remarks: o i i R W

me——There -1s no underground worik being done at present. Mem
are dolng gensral surface work.

%’Z—. 14110068% Bl
/ Inspector of Mines. Address.

Date of inspectionﬁﬁ.,,...#_.,}mw..;‘a ,,,,,,, S 1%_

EMA4T- 2842
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APPENDIX 4.4.17

DEPARTMENT OF MINES
“METALLIFEROUS MINES REGULATION ACT"

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine _ BeXSpav. District_S« Central Intewioy
Locality _ Bipah Xslapd, B.C.  Mining Division.. — Eamloops.—
Owner or operator_ Rexspar Urmninm & Netals ining Compaoy L84,
Manager _ _ Ja W, Sontlae 000 Address_ 2irsh Ialand, B.Ca

Teo oFillers
No. of Men employed.—As Shiftbosses__ = ______ om____ﬂ. Muckers and Helpers_ &

Machinists and Blacksmiths____ = On Transportation e
In Rock-house___= At Mill__== On Technical and Clerical Staffs_____4
In other Capacities_ & Total: ‘Underground__e __ On Surface______ 318

Timbermen._=_

Plans of Workings: On what Scale? 1% =_30° __ Date of last Survey._To dete.
Ventilation -
Timbering -

Method of Mining ¥ faee explermtion skd dissond drilling only,

Hoisting and Haulage Equipment )

Shafts and Ladderways. -
Protection of Dangerous Openings -
Machinery: In Mine - On Surface._ Satiafaofory,
iy LT O emasmce. SN SO
Daily Inspection of Workings and Machinery -
Exits -
Explosives SO SR Storagn satisfacSory.
Fire Protection: Underground - On Surface ___Satisfeetory,
Living Condilions Satisfnotory.
Remarks: . Surfa¢e dismopd drilling only ia being carried out at this

— . _DrOPERLY 8% presente  Cowsial woXKing cordiiions wers found
%o _be satisfuotorz,.

/% ' - 104-733 Wes® Hestinge 5%., Vensouwvew, B.
/{n.pmur of Mines. Address.
Date‘;); inspection M8y 148h, 19.57»




APPENDIX 4.4.18

DEPARTMENT OF MINES

“METALLIFEROUS MINES REGULATION ACT”

REPORT OF INSPECTOR OF METALLIFEROUS MINES

Name of mine Rexzspar District S«_Central Interior
Locality ... _Bireh Island, BaCa _ Mining Division __Kamloops
Owner or operator_Rexspar Uranium & Metals Miping Company Ltd,
Manager ____J.W. Scoti Address_Blirch Island, B,C,

No. of Men employed.—As Shiftbosses =__ Miners. = Muckers and Helpers___=____

Timbermen._. .= Machinists and Blacksmiths = On Transportation =
In Rock-house— = At Mill.____=___ On Technical and Clerical Staffs____ %
In other Capacities,_...i____._ Total: Underground. = __ OnSurface__ 10

Plans of Workings: On what Scale? 1% 3 30® _  Date of last Survey_20 date
Ventilation —

Timbering Satisfactory

Method of Mining___Preparation only at present.

Hoisting and Haulage Equipment -

Shafts and Ladderways __ =

Protection of Dangerous Openings.. ...

Machinery: lp Mine b On Surface =
At Mill =

Daily Inspection of Workings and Machinery =

Exits _ = s e,

Explosives Storage satisfactory

Fire Protection: Underground = __  On Surface =
Living Conditions ... . Satisfactory,
Remarks: . At the time of my inspectionm the oniy work in progress os
_this property was the driving of a short tunnel with a view to
_tapping a source of witer supncly for the camp, This tumnel had
Just been collared and the portal ticbers had been set. General
wvorking conditions were found to be satisfactory.

Lo [/
M ﬂﬂ.m 104, 739 West Eastings St., Vancouver, B,C,

// Inspector of Mines.

Date of inspection August 2Btk 19 E_
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APPENDIX 4.4.19

, g ~ -

Rec't JU.4 21 1378

Tnd COVTanast 1 OF
Tk PROVNCE Or SMIISH COLMELY

DEPARTMENT OF MINES AND PETROLEUM RESOUR

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 weeik prior to cessation of work. Keep one copy and
forward one copy to the District Inspector of Mines.

NAME OF propenTy: _Consolidated Rexspar Minerals & Chemicals Ltd. - Birch Island

e ot i 202 S REX

LOCATION: Mining Division KAMLOOPS NTS Map Sheet le.g., 828/98) _82/M/12
Lot _119° _ 85 . o0 51_°_ 30 . | ocuiity endAcoes _B1TCH IsTand - Road

OWNER: Namw _CON. Rexspar Minerals & cﬁ%ﬂ*c“%muw.mm 151367

Address 4 _King St. M. city_Joronto . Prov._ONt.

OPERATOR: Neme ___COn. Rexspar M & C Ltd. Froe Miner's Cert. No.

A.ddress City Prov,
Postal Code __MSH _1C2 Telophone No, _ 416 / 363-4995

DURATION OF EXPLORATION WORK: Fion. 941y 1/76 o August 15/76

DATE WORK COMPLETED (report of closing only): j [

APPROXIMATE NUMBER OF MEN EMPLOYED: ____ 9

EXPLORATION WORK: Indicate PﬂOPCISE\yor COMPLETED ~ use matric measure (1 metre = 3.3 feet

Geophysical G

Linecutiing (di width, ]

B 625

Orilling « ING. OfSIE S8l e it v mirmioens & wewt2 Adat s e s e e PPN ETOE metres

Roed Constuciion — Langth 301 ’ metres Width 3 > metres

Underground Expl (type)

Total Ares:
Trenchi square Imetnes Stripping square metres

Tast Pitting square metres Other. square matres
Work by se!f or (Name) _ M_ES.tﬂbljﬁhELL,\'.Et

NOTE: Guwner is respoasible for ensuring the Contractur complies with petinent iegulaticr.. lsee secticn 11, Mines Regulation Act).

DATE FOREST SERVICE AOVISED BY OPERATOK. June 15/76

Mr. Monteith (674-9155)

Name and Title of Furest Official

Address Birch Island, B.C.

NOTICE

A,

Pursuant to section 11, sub-ssction (18) of the Mines Aegulation 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 ro cause significant
disturbance of the surface of the land, the Chief Inspector may require a Reclamation Permit.” If there is a surface disturbanca, complete
back of this form, ‘Application for Raclamation Parmit.”

Whers timber is to ha cut, a ‘Free Use Permit” or 'Licencs to Cut’ ij required from the Forest Service.

o

SICMATURE QF AF’VLICAN‘I'%M/

M g _, Kenneth H. Bates _ . ' pare 17 June 1976

("%ﬂm_ TITLE_.,/_.@—‘

* “ﬂﬁ )
s . o

- —— o
‘MINERAL EX LORATIOQI,FORM':‘ﬁT:T"—-
< Ming§ "o

wL2J) RESOURCES



MNERAL EXPLORATION FORM 10-11

THE GOt nmint OF
THE PRCYNCE OF BR1NSH COLINSMA

: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 Reclarmation Permit X Work to be done under Generat Reclamation Permit O

2 PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE. DONE {Note on 1:50,000 map.)

Presant land usé (ranching, timber, ete.) Not used.

Type of vegetstion Spruce, pine & alder
Jeep - useable

Mot useable

Access roads (presant use and

Campsites, old workings (location, condition)

N\

3 DETAILS OF PROPOSED SURFACE WORK {Note on attached sketch plan with bounderies of claim.)

Roads: Total length 300 metres Total disturbed arex 900 quare mwr:.
Test Pits:  Toml No. Total disturbed ares squars metres
Tranches: Total No. Total di arey squere metres
Drill Sites: Total No. 3 Totsl disturbed arag 625 square metres
Comip SitssTiotal Noscepnlmne il g Do i Tots! gisturbed arez square metres
Other Disturbed Areas: .. square metres
Total Disturbed Arses: J 525 square metres

{1 metre = 3.3 feet 1 hectare = 10 000 square metres)

4, EQUIPMENT TO BE USED ({l.ist size, capacity, numbar.)

al ___Bylldozer———— ()
(b Diamond drill (e}

{d

T A——— -
5 SIGNATURE OF AFPiICANIe- ~—-—-—~-=—t‘/ _a(?_/'c'é‘:zn_ Dare _%’_b_mz_‘é /%276

FOR DISTRICT OFFICE USE ONLY

Date of Notificstion of Gavernment Ageoncies:

Forestry —_. | Fish and Wildlife N[
Water Resources na [l Lands na. O
COMMENTS:

RECLAMATION PERMIT:  Reguired [ tot Required [

Bonding Recommended, Terms and Conditions: . __ .

FOR VICTORIA RECLAMATION OFFICE (Copy to District)

Bonding required: _

Sonding received:

Date approved: i Date permit issued:

- NOTE: At yearend alt surface and reclamation wark which has baen done should be reported to the District Inspector. Submit a one-page
ecart which describes field work i drzuil under the follow:n; fiocdings. rouds, trwiches, drill sites, czmp sitea, sauds and fertilizers -
usad, slash abatement, other. Note an a copy of the 1:50,000 NS map and on a copy of the Site Plan where work done hasvaried _ . .
from that wihicn was proposed in the ‘Notice of Work® or on this *~piisstion,” Sez the 1976 Reclamazticn Guidetines for a samiple of & -

G Om-pEQe WOTK FEpOrT, . ! 5 : R S P
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APPENDIX 4.4.20

1835 Foxt Street,
Victoria, B.C. VB8R 1J6.

. April &, 1977.

PRECY PRt ’ 3275 i Pl : o B B Jaleet ELp s

Mr. R.C. Gatty, P.Eng., .

Genaral Manager,

Kilborn Engineering (B.C.) l.zd.,

1199 West Pendexr Street, . - % e gebeg 7
vm; Ble VBB 2RBl, - . ~:- . . i vrrwmsm

Dur ltr- Gol:l:y:

. ..22" -+ -Res Consolidated Raxspar Minerals & Chemicals i
5353 08 s cmmmebla = Bixch Island Project - Stage I Repaxfs -0 :3i:
T i
In general the Stage I Report is accep:.ablc to the Stuting

Committes. If possible, an addendum would be useful to indicate th.

nonitoring and environmental pmgrm prnpolcd for this year. ;
- o e T

There ata several 1tuu vwhich must be considcnd hnadinul.y

but should oot be included i.n t:h. Stage 1 Report:

-
-
i

Gaperal: l. A climate station should be established on site. The longu:
local climatic monitoring is in place the greater the
reliability on exterpotation with neighbouring stations.

. 2o A program of monitoring, if not already underway, should
commence immediately - the flows of surface, groundwater, .
mine water from adits and the. flows on Fogborn and Clay .3:
Creeks. Two days of monitoring is sparse even for a Stage-
I and some attempt should be made-to copture this yest'
freshet such as it is. .

b

3. It is recognized' that the tailings pond is the major 1qn¢t
N in this project and the design meet all tha requirements
laid down by ‘the A.E.C.B., Pollution Control Board and thu
Ministry of Mines and Petroleum Resources.

5
4, Stage I Report should be distributed by the Company to

Thompson-Nicola Regional District and Clearwater Improvement
District.

Socio-Ecanomic

l. The date of data collection is December 1975, which could make some
of the data on zohing and Regional District plans out of date.

..92
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2.

© G

JDMs jau 7

2.

Updated data on zoning should be sought immediately.

More attention should have been paid to assessing impacts of
new housing and services on the community services (water,
sewer) in Cleasrwater. Even though this impact may be relatively
small, it should be identified in view of the short time frame
to complete Stage I1 studies.

Davelopment on tha 200 year flood plain is disallowed at present - i
unless there is flood proofing. A careful land use plan of proposed
construction camp and operations work force should be prepared.

with l:ho féood hazard in nind. o S
With a 4 year life span; we axe 1ookins at a very short-l:em
development. Ralatively more responsibility should therefore
lie with the developer to finsnce servics impmvmnts t:hat h.lvc
nollong-term benefit to the community. 3 -

The number of copies required will be thirty to the Steering Committee
for distribution to Provincial Govermment agencies and. si.x. to A.E.C.B. care of
Mr. -Be- Dory in Ottawa.

cm:s on the St.age I Report are required to be submi:ud to the
Steering Committee within thirty days from distribution. A summstion of the
comments will be forwarded within the following two weeks.

Yours very truly,

JeDe McDonald, P.Enge.,
Chairmsn,
Uranivm Miniog Steering Committee.

copys Dre J.T. Pylea
Mr. B. Marrx
Mr. M.J. Bastiiani
‘s Dre Je O'Riordan
ADBD mry

Mzo
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APPENDIX 4.4.21

W SORROmS &
R MRS & SR O

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINES REGULATION ACT

PERMIT

AUTHORIZING MINERAL EXPLORATION

(Issved pursuant to section 11 of the Mines Regulation Act)

Permit No MX-118

Issued to CONSOLIDATED REXSPAR MINERALS & CHEMICALS LTD.

for exploration work at__General Mineral Exploration Permit. The security hand

pasted an this permit is suf€icient ta cover all the exploration programmes of .

CONSOLIDATED REXSPAR MINERALS & CHEMICALS LID,., conducted in the Province of
British Columbia.

Located at___Report of Exploration Work will designate the location of each

programme.

and subject to the appended termis and conditions, all of which are applicable to this permit.

Issued at Victoria, B.C., this._ 18th____ day of ~June intheyesr_ 1976

&

o\ e
k \-\.‘ N ‘-‘\

" Deputy Chief Inspector of Mines




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

FIVE THOUSAND. « -« o ==

~doflars ($.5,000 .00 o . . ).
The security is returnable as provided for in subsection (13). .
4. The report, dated ___JIune 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 requircments 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-276-5226
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Dear Sir:

APPENDIX 4.4.22

1835 Port Street,
Victoria, B.C. VBR 1J6.

July 7th, 1976.

Consolidated Rexspar Minerals
& Chemicals Limited,

20th Floor, 4 King Street West,
TORONTO, Outario.

Attention: Mrs. M. Kustka, Claims Supervisor,

Exploration Division.

Re: General Exploration Reclamstion Permit MX-118.

Enclosed herewith General Exploration Reclamstion Permit
MX-118, duly suthorized by the Deputy Chief Inspector of Mines, for
exploration work conducted in the province of British Columbis.

In perticular, please note Coudition No. S which requires
that in all exploration work you conform to the "Reclamation Guide-
lines for Exploration”. '

Yours very truly,

J.D. McDonsld, P.Eng.,
Senior Reclsmstion luspector.

JIM: jau

Encl.

MW O - JM




APPENDIX 4.4.23

. WHAN REFLYING PLEASE REFER TO

THE DEPARTMENT OF \<,
MIKRES AND PETROLEUL: RESOURCES

101, 2985 Airport Drive, Kamloops, B. C

—an

August 22, 1977 'i N

Kilborn Engineering (B.C.) Limited
1199 W. Pender Street

Vancouver, B, C.

VSE 2R1

Attention: Mr. R. C. Getty, P.Eng.:

Dear Mr. Getty:

Re: Consoli&ated Rexspax Minerals and ) .

Chemicals Limited--Birch Island

On July 21 I inspected the BD, B and the A zone areas of
the above mineral property.

The 1976 drilling area was left reasonably clean; however
there are sowe 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. 1 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.120f = .
the Mines-Regulation Act requires_that the entrances to a mine and
cave areas are securely fenced or otherwise protected against inad-
vertent entry.. In addition, 1 would like to recommend that signs LT
"Danger-Keep Out" be placed at each portal. T TN

Please let me know how soon you can compiy with the above
requests.

Yours very truly,

/smémaq

Mr. B. M. Dudas, P.Eng.
Inspector of Mines
and Resident Engineer

Emé: .

cec: W. C. Robinson

M. de Bastiani
J. D. McDonald

N
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APPENDIX 4.4.24

WHEN REPLYING PLEASE REFEN 10

THE DEPART.N OF .,
LiIZS ABD PETRSLEU RESCURCES

101, 2985 Airport Drive
Kamloops, B. C.
V2B 7w8
June 5, 1978
REGISTERED

Consolidated Rexspar Minerals

and Chemicals Limited

P.0. Box 40

Royal Bank Plaza

Toronto, Ontario

M5J 2K2 .

Attention: Mr. W. N. O'Brien . .

~ Dear Mr. O'Brien:

Re: Open Portals on your Mineral
Claims near Birch Island, B. C. .

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 conditioms.

On your advice, about a year ago I brought it 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 informatiom
I am enclosing copies of these letters.

Please take imaediate steps to ensure that all mine openings
&re securely fenced or sealed to prevent unauthorized ertry into the. .
underground workings and let me know_within seven days what actiom you
have taken.

- Yours very truly,

B. M. Dudas; P.Eng.
Inspector of Mines
. and Resident Engineer"

BMD:1lc

cc: Mario J. de Bastiani, Vice President

cc: W. C. Robinson, Chief Inspector of Mines
cc: J. D. McDonald, Chairman, Uranium Steering

cc’ My LBotw & 1] rEe,oimittee
/
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APPENDIX 4.4.25

T IWVYIeS W MWD , e A adv;l
British Columbia Energy, Mines and Second Floor
2747 East Hastings Street
Petroleum Resources Van
British Columbia
V5K 128

WHEN REPLYING PLEASE REFER TO
July 23, 1979 FILE Ne.

Mr. W. C. Robinson, P. Eng. A .';zLi:trzﬁfrpS!

Chief Inspector of Mines ' ComeeEaes

Ministry of Energy, L OV

Mines & Petroleum Resources ! Yy

525 Superior Street : wED Y

Victoria, B. C. V8V 117 | VED ol
! ! |

Dear Sir:

Re: Early Work on the BD Zone at Birch Island,
(Consolidated Rexspar Minerals & Chemicals Ltd.)

01d reports indicate that the adit on the BD zone (Black Diamond as
it used to te called) was completed during 1954 and it could be that
at that time while clearing the adit site and tuilding the access
road over to the F zone the overburden and waste rock was disposed
of down slope which eventually may have been carried by slides into
Foghorn Creek.

My first contact with this prospect was during the Fall of 1976 when
a 3 months drilling programme was reported to be completed by
Canadian Mine Services on behalf of Consolicdated Rexspar. I have
inspected the drill site during 1977 and found it to be reasonably
clean other than a few drums. I found that the wooden door on the

BD portal was damaged but no other recent activity was evident either
at the portal or down slope from the portal. The drilling was above
the portal thus, no direct effect was noted at Foghorn Creek.

On the other side of Foghorn Creek (almost opposite from the BD adit)
there are some slides which appeared to be of earlier origin than
the clearing at the BD zone and perhaps originated when the F zone
was explored during or before 1954.

Below the BD portal I noted an old trestle which served as track
support and used for disposing of the broken rock from the under-
ground workings during 1954 and before. This waste dump was mostly
overgrown and no recent activity was evident.

During 1977 I have examined the other two portals (Camp portal and
the A zone portal) and found that the docrs have fallen off or been
vandalized thus, I have requested the owners to close the adits.
This was attended to during June 1978 by hiring a local contractor
from Clearwater who filled in both the "A" zcne and the BD zone
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Mr. W. C. Robinson, P. Eng. July 23, 1979

portals with waste rock from the adjacent banks, the evidence of

which would be very noticeable thus, perhaps this may have caused
some persons to think that the waste rock below the portal may be
the result of recent mining activity.

During 1978, while I was introducing Mr. MacCulloch, my successor,
to my former inspection district I have checked in the BD portal.
I found it closed and no other recent mining activity was noted.

Yours very truly,

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 finished this letter over the weekend and since I will be

away for a couplec of weeks I have asked Mr. Childress to sign
it for me.




APPENDIX 4.4.26

SICOND FLCOR, 2747 EAST HASTINGS STRME
YANCCUVED, CRITISH COLUMBIA
y3K 128 o~ ot memnT
THE DEPARTMENT OF
MINES AND PETROLEUM RESOURCES

April 5, 1978

Mr. R. W. D. Clarke, P. Eng.
Uranium Mine Division
Atomic Energy Control Board
Operations Directorate

P. 0. Box 1046

Ottawa, Canada K1P $89

Dear Mr. Clarke:
dde at E. Amendologine's
anatory. We have had no
e method of reporting

AS you will note in this
e do have an agreement
afd related fields to

I am enclosing the results of_
residence. The content is se
directive from the A.E.
inspections made in Upd
case we did not have
with the Ministry -of
cooperate, —— =

Yours truly,

%M
S. Elias, P. En .
Senior Inspector
Environmental Cont

SE:jg

c.¢c. W. C. Robinson, P. Eng., Chief Inspector of Mines
J. B. C. Lang, P. Eng., Inspector of Mines

Encl.
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APPENDIX 4.4.27

RADON _GAS SAMPLING AT

MANNY CONSULTANTS LTD.

4550 HARRIET STREET

VANCOUVER, BRITISH COLUMBIA V5V 4KS

S. Elias, P. Eng.
Senior Inspector
Environmental Control

March 29, 1978




RADON GAS SAMPLING AT

MANNY CONSULTANTS LTD.

4550 HARRIET STREET

VANCOUVER, BRITISH COLUMBIA V5V 4K5

The principal of Manny Consultants Limited Mr. E. Amendologine,
P. Eng., has a residence at 4550 Harriet Street, Vancouver, B. C.
Samples for assay and residue pulp samples from assays from the China
Creek Uranium project near Castlegar were being stored in the garage
and in the basement of the house. There was also a box of high grade
uranium ore from the Northwest Territory 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 District.

The jurisdiction of the Ministry of Mines as defined in the
Mines Regulation Act does not include private residences therefore
Mr. M. Wayne Green, Head, Radiation Protection Services, Ministry of
Health was contacted and arrangements made for an early inspection
of the above residence. Mr. Dennis Fitzsimmons from the Radiation
Protection Services and myself made a joint inspection of the above
residence on March 29, 1978. The results of the radon gas tests
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 in the
fresh air 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 in 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 after assaying; these were stored in the basement.
Results = 0.0000388 WL or 5.04 MeV/1

It was suggesteﬁ to Mr. Amendologine that he return all of the

samples to the place of origin forthwith as no permit had been issued
by the A.E.C.B. for storage of samples at his residence.

S. Elias, P. Eng.
Senior Inspector
Environmental Control

April 5, 1978

11
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Jie APPENDIX 4.4.28 lsa..snm. EXPLORATION FORM 10-11

mmmna
Tt PacvCE OF BAITSK COLUMB

MINISTRY OF MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION«

(Pursuant to section 10, Mines Regulation Act)

This form is to be completed by all companies or individuals carrying out exploration work one

/J NOTICE OF WORK ON A MINERAL PROPERTY

th prior to t of work and one week prior to cessation of work. Keep one copy and
forward ane copy to the District Inspectar of Mines.

NAME OF PROPERTY: CHINA GREEK URANIDM _CotiselTivik

15
Number of claims _ 7 Principsl Claim Growg l)e, ] ‘-)1. 93 .
2. LOCATION: Mining Division _Igﬁﬂ,— CRLEI NTS Map Sheet le.g, 82e/08) ] B2 F H&
3 ur_ﬁ" i 25T LN, WS p it - ,/{/"‘ S of VR _LEEK
a4 OWNER:  Name KOY e ARL 5_9_4_}_ G Fres Miner's Cere.No._ 15 ¥ 2 B &
nisen 1765 __KIK KEWNY ey N VANV prov. BE
4 OPERATOR: Nama & AREWDoLASIAE Free Miner's Cers. N, __| TBE 54
Address _. Heoe ML T 5F_x City VAY .3 riwi Brg
romrcm_ig/y ac. _l/';l/ HiKs— Teteghone e, _ 372 29 6
6. DURATION OF EXPLURATIGN WORK: Fium_ ﬂ’ffm[g‘j”{/”‘ w©
6. . DATE WORK COMBLETED tieport of closing onyl; . 28 &0/ VG 1878
7. APPROXIMATE NUMBER OF MEN EMPLOYED: __w_é;;_g.__. -
8  EXPLORATION WORK: Indicate PROPOSED or COMPLETED - use metric measure {7 metre = 5.3 feed)
Geopnysion Scuns Tittom £k, RASoN & Gix DEELIN rud Geo cttemicne Soeve
L g Vet wioeh] dwos b D By Rea b puiy - T3 Lo Jé“\ Uj E7hcH
Drilling -« Na, of Sites _ 2 MA”U ‘; /ch , ‘,” _,%Li'rmruu , g u 0_3_ etres
Road Conzuuction - l!ngﬁipF‘Pﬁ R gxi&?lﬂf Pﬁﬂb métres  Width -
Underground Explorati AOYE tryped
Totsl Area: &
Trenching square metics Stripging square metres
Test Piting square matres Other, square metres
Work by st o e _MEY Y CORS YL TAHTT . 7D
NOIE: ‘(.h\ £ is respo=-iLle Ten earuiing the Cont acton coreyg tie vwith pertinent requls 053 lsrz sextion 11, Mines Regulsticn Act.
8. DATE FORLST SERVICE ADVISED DF-URCFRsen: _ tl‘fz’__ﬁq"tﬁ‘_—f_.é_j_{_@(a .
Name and Title of Fores; Officiat ﬁ,“,,('@&@]f@ o 4 5-7
Address s
NOTICE
A.  Pursusnt to section 11, sub-section (18) of the Mines Regulation Act — Where mechanice! equipment is likely 1o disturb the surface of
the land in clesring, stripping, trenching or such other operations 25 the Chiel Inspector may consider likely to eause significent
s il ok et coiermie st S e
E.  Where tinvbe: is10 bo cut, » ‘Tres Uss Peruic’ or ‘Licence te Cut’ is recuired from the Footsc Sanize
SIGNATURE OF APPLICANT . __ _Se—— ==y P siree (A ATHAUT (g_:::_-grg
i AMEVDOLAGIBE 1 T feen 28 e




(' MINERAL EXPLORATION

THE FROVSSCT OF BRI COLSSSM
MINISTRY OF MINES AND PETROLEUM RESOURCES
MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISIDN

APPLICATION FOR A RECIAMATION PERMIT '

¥ (Pursuant to section 11, Mines Regulation Act)

The following is to be completed when applying for a Reclamation Perinit 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,

L INDICATE APPROPRIATE DESIGNATION

Application for Reclamation Permit [J

PERMIT NO. MX

Work ta be done under Ganaral Reclamation Permit [J

2 PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE DONE (Nots on 1:50,000 map)

Presant land usa (ranching, timber, etc.)

M ALRALMT VSE

Type of vegeiation /}’ppf

Lk _spend pime qed pocy

Access roads (present use and

HEED 2 B

Campsitss, old workings (location,

) L0 AT=

a DETAILS OF PROPOSED SURFAGE WORIK [MNote on attached sketch plen with bourdaries of claira)

Roads: Total length ﬂ‘— 7 ﬂa‘ metres Touwl disturbed aree ___ﬂ/p“-’-'...._.:__ﬁ_.. square metres

TestPits: Towl No. O

Trenches: Total No. Lo E

Total disturbed arse .

Totat diswrbedarer _____ A"PAE — souars mewss

P AT

$QUaTE Mmetres

Drill Sites: Totst No. /5~ 2o Total cisturbed aree <5 square metres
Camp Sites:Towl No. P At Touwl disturbed arez %__ squsre matres
Other Di: d Areas: . A0 At - = squere metss
Total Disturbed-Arsas; squsre metres
(1 metra=3.3feet 1 hectare = 10 000 square metrest "

4, EQUIPMENT TO BE USED (List size, capacity, number)
w__ Dhite BES 7 o
w_ YT tel
w_ Piekvp  TRueS "

5.  SIGNATURE OF APPLICANT Dste RiL

e

FOR DISTRIC1 OFFICE USE ONLY

Date of ification of G gench
Forestry Na.( Fish and Wildlife na.0
Water Resources _na0 Lands na O

COMMENTS:

RECLAMATION PEAMIT:  Required 7

Bondig HL;Em.nLndtd, ‘Terms and Conditions:

Not Required D

_&M:E_ {é‘a’gf;ﬂ_‘l A BT .S I

t_ﬂﬁ_egﬁm_fébﬁﬂu_g/g ‘fé/

FOR VICTORIA RECLAMATION OFFICE (Cnpy to District)

Bonding required.

Date approved:

Date parmit issued:

NOTE: At yesr-and 8!l surface and reclamartion work which hes been done l}vwld be reportec to the District Inspector, Submit s one-page
reaport which describes field work in detail under the following hesdings: rosds, trenches, drilt siter, exmp sites, seeds and fertilizers
wsad, slash abatentana, othez. Nots on & copy of the 1:50,000 NTS msp #nd on & copy of the Sita Plan where work done has varled
from that which was propoed In the "Notice of Work’ or on this ‘Application,’ Sec the 1976 Reclarmetion Guidalines for a sample of &

one-page work repost.
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MINISTRY OF MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

SITE PLAN "

cyh B —

4~ DL s ITES

SORVEY CcomPLETE]
PRofeRTY

schille

V2 | k.

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.

cHINF CREEK

LOCATION MAFP ORANLLM
Shows nearest town and access rosd, Narne of propety CD:‘VSO(TH)M

Clslrs No. -7 Ckn‘"v‘s
Owne K' C 4{2'&9 C)U

Date.

Fille New




APPENDIX 4.4.29

2"‘;‘,..?.("._‘* ) FILE NO,

MINERAL RESQURCES BRANCH
DEPARTMENT OF MINES AND PETROLEUM RESOURCES

310 Ward Street,
Nelson. B.C. V1L 55k,

Hay 1st, 1978.

LinSTRY OF MINES
Mr Roy Carlson, President, LEUY) RESGUACEST
Nomad Mj_nes Istd.l- A“D FL!FO_-L l P MELITR ES
510 W. Hastings Street, Per'd (iSY uoikiY.
Vancouver, B.C. ) o
V6B 118 oy

7ot | Ve

Dear Sir, 5

This office is in receipt of a letter from the Water Rights
Branch in Nelson; in which a serious complaint has been filed concerning
access roads in the China Creek drainage area.

On imfeshigat;iun of this complaint, it 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 in the fall.

The resulis of this negligence has caused havoc during runoff period
this spring. The road became a new watercourse and washed tans of sand into
the back yarda of several private properties.

The situation has to be rectified as quickly as possible. We suggest
that you; or your operator, Mammy Consultants, start on this work immediately.

The road giving trouble is the one on the scuth-west side of China
Creek lesding through the U Claim as described in 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 will be taken to have the work done under Section 12, Subsection (23
of the Mines Regulalion Act.

I trust we will hear from you very shortly. ] i

Yours tj\\l}

J.B.C. Lang, P. Ehﬁ
District Inspector of Mines

and Resident Engineer.

CeCe W.(. Robinson, P« Eng., VJ.:.turJ.a.b‘/
Je Do MCDQnaJd P. mg.’
T.H. Oxland, Water Rights, Ne].son.

115



APPENDIX 4.4.30
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MINERAL RESOURCES BRANCH
DEPARTMENT OF MINES AND PETROLEUM RESOURCES

; 0iFT. 310-Ward Street,
 AHD PEFRCHENEa0R. B ColE L sl
 ; dune 16th, 1978.

:—!;:;W:M (37 ]

and U3 Og in the Trail Creek
he various agencies.

Mr Amendolagine, Consultant,
L550 Harriet Street,
Vancouver, B.C.

V5V LKS

Dear Sir,

Your 10-11 form covering the U
Mining District is being processed b?t

As you are aware, the work is to be done in a very sensitive
area and will be under the scrutiny of a great many of the local -

pepple.

These people are mainly concerned with their water supply,
and should it become polluted or changed in any way from its present
condition the implications will be fierce.

You are cautioned then to stay within the planned work
proposal. Take extra care to keep away from the creeks, letting no
silt enter them. All 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

all learned something from this.
Finally, bonding may be required this year.
Yours very truly,

J.B.C.I.ang, P. Eng-
District Inspector of Mines
and Resident Engineer.

116
CeCe J.Do McDonald, P. Eng., Victoria./
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APPENDIX 4.4.31

[:15STRY OF MiNES
£itD FETROLEUM RESOURCES
nad SUL 2017518 - 310 Wmxd Strest,

ED July 19th, 1978,

¥sony Consulisnts 1id,,
4550 Harrist Strest,
Vancouver, B.C.

V5V LES

Deexr Mr Amendologins,

Me ReDo Glll'kl, Pe m.' of £he Uoe
Diroctorets of the AE.C.Be contacted ma todeg.rog
pordtoring of eertain aspects of youf

after use and tested for Ra b4 Uissolved and total,
s, moerthly besis. As much of
set of tests willl be

JBCL/elg

CeCo ReWeDe Glarim, ps-w.g Ottewa, /
HeCe mﬁl’ Pm, Victorla,
Se Elias, Pe Ml’ Venconver,
JoDe H:.!.Dmald, Pe Eng., Victoris,.

Folsan, BeCo V1L 5S4
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APPENDIX 4.4.32

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINES REGULATION ACT

PERMIT

AUTHORIZING MINERAL EXPLORATION

(Issued pursuant to section 11 of the Mines Regulation Act)

Permit No Mi=137 | .
Issued to_ChinaCreek-Uranium-Coasertium Inc.—c/fo-E.—Amendolagine, Consultant
——— 4550 -Harriet-Street—

——— —¥ancouwer,B. C.—¥5V 4KS

for exploration work at.. Trail Creek.- 2 x

2 Lat. 49 14' loag. 117 -43°

Located at____Nozth -and-South-of-ChinaCreck

and subject to the appended terms and conditions, all of which are applicable to this permit.

‘31-—(

Issued at Victoria, B.C., this. day of puat e Qo yoar 2520

7/72&%

P % 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 performaace.

3. Pursuant to subsection (18) of section 11 of the Act, security as specified and approved by the Qnef

Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount ot
ONE THOUSAND

dollars ($..1,000+00——mu——-_).
The security is returnable as provided for in subsection (13). )

4. The report, dated_April 28, 1978 , &s filed with the Chief Inspector of Mines
pursuant to subsection (2) of section 11 of the Mines Regulation Act, togetber with all revisions and amendments
thereto, and as approved by the Chief Inspector of Mines, is aa integral part of this permit.

OTHER

3. All vork, where applicable, shall conform to the work guildelines contained in
Section IV of the publication "Guidelines for Coal and Mineral Exploration" pub-
lished by the Ministry of Mines and Petroleim Resources. . :

6. The conditions contained in the Surface Exploration Permit MY29/78 issued May
23, 1978 by the Operations Directorate of the Atomic Energy Control Board shall be
fully observed and complied with.

7. No silt or other mineral deposits or deleterious substances shall be allowed to
enter creeks. '

8. All refuse shall be cleaned up and removed from the area.

9. All drill holes sinll be logged and particular attention shall be given to the
existance of aquifers. '

10. No work other than that shown on the Mineral Exploration Form 10-11, dated

:gr;lm ﬁ: 1978 shall be performed without prior approval from the Chief Ingpector

Note—This permit applies only t¢ the requirements under section 11 of the Mines Regulotion Act. Other
legislation may be applicable to the mining operations, and this permit iz no way abrogates the responsibility
and obligation of the permittee under such other legislation.

1M-276-5226
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APPENDIX 4.4.33

- —_—

o

_ MINISTRY OF MiRES . - | i~
| AND PETROLEUM Rauuacss

=, Recd §ER  THIE )i
i i
DEPARTMENT OF MINES
AND PETROLEUM RESOURCES - -]

REPORT OF INSPECTOR OF MINES

(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.)
PROSPECTS UNDER EXFLORATION AND DEVELOPMENT -

Nameofprospect Uz & U3 0 _ Co-ordi il Y i) :
Owner or operator China Creek Consortium Locality.
Micager .E. Amendolagine Address_ 4590 Harriet Street, Vancouver, VSV LX5

Number employed, mnludmg all contractors:

Surface_ .~ _ Undesgroumd _____ Contractors. Toul_;
Mineral(s) sought: Uranium
First aid: - ] bad

Condition of access roads and clearings: Will have to be bared before winter
Residents have dug trench across road at bottom —
impassable except on foot.

Explosives: N.A.

“General sufaces -~ - Satisfactory — Drill hales:io be pluggﬁl.zndm pits to be

properly covered or better filled.
Active or dormant: Dormant at time of Inspection

Reclamation: Some clean up needed.

Work done sines last report: Dri) ling cowpleted - for now? — Moved ecuipment out.
i

. ?

Work remaining this season: 2

Remarks: Citizens pressure group have forced operator out.

310 Ward Street, Nelson. B.C.
(Address)

August 30th 19 e

Date of inspection

IMC10T343T0



APPENDIX 4.4.34

CeCe Aode Ed.chu'dsan, P. Eng.,/
J.De McDonald, P. Eng.

121



APPENDIX 4.4.35

( WHEN REPLYING PLEASE REFER TO

Tt MROVeICL OF B (Lt

MINERAL RESOURCES BRANCH
DEPARTMENT OF MINES AND PETROLEUM RESOUR

Nelson. B.C. V1L 55k
November 28th, 1978.

Mr Mamny Amendelogine,
4550 Harriet Street,
Vancouver B.C.

V5B LK5.
Dear Sir,
Re Reclamation Permit No. MX 137 pursuant
to section 11 Mines Regulation Act .
Trail Creek.

On November 23rd, 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 Beclamation Guide-lines.

During the month of November I had a verbsl 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 araa as per our Guidelines for Mineral
Exploration. :

The east side of China Creek has had no work done, in fact
several 5 gallon oil or grease cans were found beside the still to be
covered or plugged holes. T O

One would think that after all the difficult times and barriers
placed in 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 fertilise the disturbed area including the road on
the west side of China Creek.

2. -Fstablish water bars and seed and fertilise the east side
disturbance.

3. Remove the o0il or grease cans and samples.

122 L. Plug or fill in the test holes on the east side of the creek.




If you have any further questions, please do not hesitate
to get in touch with the Nelson office.

Yours,sincerely,

0@“—"
A.L. O'Bryan,
Reclamation Inspector.

c.Ce J.B.C.Lang, P. Eng.,
‘ J.D. McDonald, P. Eng.””
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APPENDIX 4.4.36

FivviLe Wl MInIsiry or (OFFICE ADDRESS: -_‘/
British Columbia Energy, Mines and 403 Varnon Street = Tl E¥a
Petroleum Resources Salson, BuG. V1L S8
MAILING ADDRESS:
310 Ward-Strest-
Nelson, B.C. VIL584& 1 7 21120

DL s A Atcamnema

l‘ay :Iii.'-l:' %.j.i i

£

Mr T.G. Mackenzie, Chairman, |
Board of Trustees, :
Genelle Improvement District, =
P.0. Box 82,

G‘E:'le]_le’ B.Co

VOG 1GO

Dear Mr Mackenzie,

I acknowledge receiving your letter of May 7th, conc
your complaints stemming from debris and unprotected test
the China Creek watershed.

Last fall, I did inspect the area. There w
of material at the site, the test pits were fenced and the
holes were capped. Subsequent to my inspecig
inspected by Mr 0'Bryan of this office, :
My observations were confirmed.

Today, I again visited the area 2

Steps will be taken to ge
test pil and cap the drill hglé

J.B.C.Lang, P Ens.,
District Inspector of Mines
and Hesident Engineer.

JBCL/elg
XeCe AIJ' Richardson, P. Elgo’-/
Deputy Chief Inspector
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APPENDIX 4.4.37

—_— PAINISTRY OF MUNES
MEMORANDUM PHD PETPILIIGY PI3330ES
wedd 15007
10 A.J. Richardson, P, Eng., rROM J.B.C. :
Deputy Chief Inspectlol,‘ of Mines, District mmfwsm
Victoria. uly. B8 19....79-

SUBJECT.

Re: China Creek Conditions during Commission

OUR FILE.

inveéstigition.

YOUR PILE e

I will discuss the problem in two sections, that on the
south side of China Creek, the area on which the drill was located
during your visit, and that on the north side of the creek.

The south side is the location causing the concern. The
access road just above the highway has a large cut across it to
prevent access by any four wheeled vehicle. This cut was put in the
road by the people at Genelle,

The contractor, Mr M.S. Pistak 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 trail bikes. He claims
that he filled in the large drill holes (6" diameter) and many of the
smaller ones. He also claims to have filled in half of the 5' 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 it. Dr. Bates pointed
out that just aboul everywhere on the hill radiation reedings were 10 to 15
microrems per hour compared to 2 to 4 microrems per hour elsewhere in B.C.

The north side of China Creek was well rehabilitated. All holes
were cemented in and the 5' x 5' pit was filled in. There was no debris
around the site at all. My personal opinion is that a first class job
was done on the north side.

J.B.C.Lang, P. Eng., .
District Inspector of Mines
and Resident Engineer.

JBCL/elg
Encl.
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APPENDIX 4.4.38

: g 7 .
14 s 7 i i @—& _‘_‘—-_—':
DEPARTMENT OF MINES ‘:__—-—‘—_-!
AND PETROLEUM RESOURCES \

REPORT OF INSPECTOR OF RAINES

(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.)
PROSPECTS UNDER EXPLORATION AND DEVELOPMENT

Name of prospect_ Blizzard Co-ordinates____ 49°37"; 118°54!

Owner or operator__Norcen Energy Resources . Locality. Kelowna

M:n:ga- T. Turner Address.... 715 Fifth Avepnue S, W,
Glen McWilliams Calgary, Alberta

Number eniployed, including all contractors:
Sufacs_ 12 Underground N/ Contractors__11 Total 23

Mineral(s) sought: Uranium (autunite).

Firstaid: Enclosed regulations indicating necessary first aid coverage required
immediately. .

Condition. of aceess roads and clearings: Satisfactory.

Explosives: N/A.

General surface: Arrea affected is a recent burm using forestry access roads.
Active or dormant: Active.

Reclamiation:  Work permit, holes Lo be capped as discussed,

Work done since last repart: Drilli.nf;.

Work 1emaining this season: Drilling.

Remarks: D. W. Coates, foreman Jean Guy Leclere
2 drills operating
7 men

Stewart Drilling, foreman Stewart
1 drill
s men

’A{Z?.M/b/ M/MA, 101 - 2985 Airport Drive, Kamloops

Inspecior of Miney (Address)
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Date of inspection. . August 3 1978
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APPENDIX 4.4.39

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINES REGULATION ACT

PERMIT

AUTHORIZING MINERAL EXPLORATION

(Issued pursuant to section 11 of the Mines Regulation Act)

Permit No MZ-139
Issuedto________ . Norcen Energy Resources Ltd.
S 715=5th_Avenue 5. W.

Calgaxy, Alberta T2P 2X7

for exploration work at_General Mineral Exploration Permit. The security hond posted
on_this permit 1s sufficient to cover all the ﬁplnxuimp:ns:me.s_nf_nmm__

ENERGY RESOURCES LTD. conducted in_the Province of British Colimbia.

Located at____Report of Exploration work will deaignate the location of each progrssme.

and subject to the appended terms and conditions, all of which are applicable to this permit.

Issued at Victoria, B.C., this “;/ day of @9"“‘(_ _in the yw_’z)_{_

rd

)S ﬁ'd‘ﬁ 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 evideace

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_

FIVE - THOUSAND-- dollars (55 008-66————--).
The security is returnable as provided for in subsection (13).

4. The report, dated —__January-5,- 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.

OTHER
5. Conform to"Guidelines for Mimeral and Coal Exploration™. -

6. Conform to tha Atomic Energy Control Board Regulations and Licencing
Guide #31 for work on Uranium Properties.

Note-—-This permit applies only to the requiremeuts 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-276-5226
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"‘%"S HERSTRY CF B15S
K A FL i RESUGACES
Y LuFs, 5.C.
I L O B COA Rec'd. OCT 350 1978
\/’ [ DEPARTMENT OF MINES AND PETROLEUM RESOU| e R
\ |‘ MINERAL RESOURCES BRANCH s A}
AN INSPECTION AND ENGINEERING DIVISION

APPENDIX 4.4.40

MINERAL EXPLORATION FORM 10-11

(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 commencemant of work and one week priar to cessation of work. Keep one copy and
forward one copy to the District Inspactor of Minas.

1. NAME OF PROPERTY: Blizzard

Four (63 uru_ts) Fiinéial Chuim Group Blizzard

Humber of clains

2 LOCATION: Mining Division SLS€NWOOd NTS Map Sheet le.q., 8261081 _S 25/ 10W
49 . 37 118 54 ; 32 air miles southeast of Kelowna
Lat e~ "lhong "~ __~_ " Locality and Access C ree
k3 OWNER;: Name Norcen E:ne'rgy Resources Limited Free Miner's Cers. No, 159095
A“n“715-5ﬂ1ﬂwanm S.W. City Calgary ﬁwlhnmuta
4. OPERATOR: Name . Free Miner's Cert. No.
.7 T VR st e City Prow,
Postal Coda Telephone No.
£, DURATION OF EXFLOT/IION WORK: From. Fehruary, 1978 o _Decenber, 1978
& DATE WORK COMPLCTE.D {report of elosing only}): 19
15

7. APPROXIMATE NUMBER OF MEN EMPLOYED:

a EXPLORATION WORK: Indicate PROFOSED or COMPLETED — use metric measurs (1 metre = 3.3 feet)

Geophysical Canchintail

Linecutting (distance, width, ~

100 sqguare metres per si e

Drilling = No, of Sitey, .. : —— Tutsl aree SR
Road Construction -- Length 5,000 metres  Width m
Underground Exple ltype)
Toul Arca:

Trenching square metres Stripping square matres
Test Pitting square metres Other. square meftres

Work by self or contractor (Name)
WOTH:  Creman 15 tespi v ble $or ensuring the Contractor complies 0 th pertinent regulations lsec sectior 11, Mines Regulation Act,

5. DATE 1ORECNI SERVICE ADVISED BY OpfRATon: _ Outober 12, 1978 (letter) &
Mr. Bob Keep, Forest Ranger
P. 0. Box 100, Beaverdell, British Columbia

Name snd Title cf Forest Official

Addiess

NOTICE

A, Pursuant to section 11, sub-section [18) of the Mines Regulation Act — ‘Where meachanical equipment is likely to disturb the surfacs of
the land in clesring, stripping, trenching or such other operations as the Chiaf Inspector may consicer likely 1o cause significant
disturbance of the surlace of the land, the Chief Intpector may require a Reclamation Permic.’ If there is 2 surface disturbance, complets
back of this form, "Application for Reclamation Permit.”

B. Where tiniber It to be cut, @ “Free Use Permit’ or “Licence 1o Cut” is rejuired fram the Forest Serviee.

SIGNATURE OF .s.pr-.n_qm ____Z[ S/ :_AL S —— nmie E¥ploration Superviso

i278-10-12

Print Name )f/-'- T o l’,;. . ;._17_,_1;4,,,. Wl Rl CATE
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MINERAL EXPLORATION FORM 10-11

kKD Fi‘rJqu.J RESQURL 3
FERL00PS, B0,

Rec'd. url g 1973
DEPARTMENT OF MINES AND PETROLEUM 'RES’OUR‘CEP\’___‘_
MINERAL RESOURCES BRANCH

INSPECTION AND ENGINEERING DIVISION T

el O niES

| AND PETROLEU RESCURCES

Rac'd . 1g

191978
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 exploratigh work one
month prio: to commencement of work and one week prior to cessation of work. Keep ne copy and
forward one copy to the District Inspector of Mines.

1. NAME OF PROPERTY: ____ BLIZZARD
Nomber of clsims __FOUL_ (63 units) ) Principal Claim Groug BLIZZARD

2 - LOCATION: Mining Divisien __GIeenwood NTS Map Sheat (e.g., 826/96) 82E/10W
32 air miles southeast of Kelowna
Lot. _49.° _ 37 Long. 118 ° 54 * toaslityandAccess Access by Trapping Creek Logging

3 OWNEA:  Name NORCEN ENERGY RESQURCES LIMITED fFree Miner's Cert. No. 159095 i
Address 112~ 5th Averue S.W. city Calgary Peov, Alberta
4. OPERATOR: Name As _ Prove Free Miner's Cert. Na.
Address City Prov.
Postal Code _..__. Telephone Na.
& DURATION OF EXPLORATION WORK: From . February, 1978 w__ December, 1978
6. DATE WORK COMPLETEUD (report of closing only): e__
7. APPROXIMATE NUMBER OF MEN EMPLOYED: _8________
8. EXPLORATION WORK: Indicate PROPOSED or COMPLETED — use metric measure {1 metre = 3.3 feet)
Geophysical Geochemical
Linecviting (distance, width, method) s
Drilling  No, of Sites ],2,5 i_ZA.SA Sy s e v e | O CER 100 square meters per site SRR
Road Construction - Length _ metres  Width matres
Underground Exploration ftypel
Total Area:
Trenching square meties Stripping square matres
Test Pitting square meltres Other. square metres

Work by self or contractor {Name} -

ROTL. Thener is responsitle for ensuring the Contractor coni ties with pertinent regulations (see section 11, Mines Regulation Ach.
8. DATE FOREST SERVICE ADVISED 8Y OPERATOR: vanuary 3, 1978 (letter)
Nanie and Title of Forest Official _ m s D BOb Keen, Forest Ranger

Addiess_Pe_O- Box 100, Beaverdell, British Columbia

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 considar likely to cause significant
disturbance of the surface of tha land, the Chief Inspactor may require 3 Reclamation Permit” If there is a surface disturbance, complets
back of this form, ‘Application for Reclamation Permit.”

B. Where timbes is ta be cut, 8 “Free Use Permit’ or ‘Licence to Cut’ is required from the Forest Service,

SIGNATURE OF APPLICANT { [ ' b Aot TITLE (e, 4 (18

Print Name .. _ﬂJ_: s ‘_T_—,-_—\ G LT TTE AN S XC N | (TR '/‘77
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L CINERAL ©X o
Qw}m ERAL LXPLUHATION FORM 16-11

THeE GOvTRwsf N OF
THE PROVINCE OF BRITISH COIMBA

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 2 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

Agpplication for Raclamation Permit Eﬂ

PRESENT STATE OF LAND ON WHICH EXPLORATION WILL BE DONE (Note on 1:50,000 mapJ
Present land usa (ranching, timber, ete.) _Timber has heen rernved

Type of vegetation Grass Iand
Access roads (present use and condition) Forestry and Logging Roads, Good Condition

Campsites, old workings {location, cc

DETAILS OF PROPOSED SURFACE WORK [Note on attached sketch plan with boundaries of claim.)

Roads: Total length 20,000 metres Total disturbed ares 100,000 square metres

Test Pits:  Total No. SSE T I REE S Total disturbed ares square metres

TFranches: Tawal No. . oo Total disturbed ares square metres
Drill Sites: 1otat No, 125 + 25 Total disturbed area square metres
Camp SitessTotal No. ..o v Total disturbed arez square metres
Other Disturbed Areas: ... = square metres
Total Disturbed Areas: 100,000 square metres

{1 metre = 3.3 feet 1 hectare = 10 000 square metres) 10 hectares

EQUIPMENT TO BE USED (List size, capacity, number.) .

Work to be done under General Reclamation Permit [

s _Une Bulldozer (D-6) : (d .
(5] s czeifel

o). 5 n

SIGMATURE OF APPLICANT .. o o e Date

FOR DISTRICT OFFICE USE ONLY

Date of Notification of Government Agencies:

Forestry . e _nald Fish and Wildiife wa 0
Water Resources na. 0 Lands N.A, D
COMMENTS: e

RECLAMATION FERMIT:  Required [] Wot Required [}

Bonding t'ccommienided, Ve ms and Conditions: . .

FOR VICTORIA. RECLAMATION OFFICE (Copy to District)

Bonding required: e

Bonding received:

Dateagpnoved .. .. . Date permit issuec:

b

NOTE:

At yearend ail surface and teclamation work which has been done shouid bz reported to the District Inspector. Submit a one-page
reporT which deseribes field work in detai’ under the falturing head: cads, tre 8, camp sites, seeds and foctitizems
used, sizsh abatemant, athes, Note o1 a copy of the 1°08 770 NTS map 2nd - 6 cop Plan where work done hss varied
from that wnich waes propos2d in the ‘Notice of Work” of o this “Appivatien.” <z the 1276 Reclamation Guidelines for 2 zampls =% 2
ane-pags work report.

i
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DEPARTMENT OF MINES
AND PETROLEUM RESOURCES

REPORT OF INSPECTOR OF RINES

(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.)
PROSPECTS UNDER EXPLORATION AND DEVELOPMENT

Name of prospect. Blizzard Co-ordinates_ 49°37", 118°54'
Owner or operator__Noxcen Energy Resources Locality Beaverdell
Manager_ Gene Laramie Address  General Delivery, Beaverdell

Number employed, including all contractors:
Surface. 3 Undeiground _ Contractors_ Total 3

Mineral(s) sought:  Urani mn

Firstaid: Satisfactory.

Condition of access roads and clearings: Fair--winter conditions
Explosives: N/A

General surface: Logged off area.

Active or dormant: Active--between programs.

Reclamation: Drill holes to be plugged or capped as discussed.
Work done since last report: Drilling--sampling.

Work n.ma;.ui.ng this season: Drilling.

Remarks:

Dosimeters are worn as per recommendation.

Core shed isolated and signs posted.

Jack A. Thomson . Inspecior of Mines (Address)
134 ' Technician

Date of inspection April 18 1929
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APPENDIX 4.4.42

Nercen

Encrgzy Resources Limited

NORCEN TOWER,

715 - 5th Avenue S W.
CALGARY, ALBERTA T2P 2X7
Phone (403} 231-0111

30 April 1979

Ministry of Mines and Petroleum Resources
Second Floor

2747 East Hastings Street

Vancouver, British Columbia

VSK 128

Attention: Mr. S. Elias .
Inspector, Environmental Control Inspection
and Engineering Division

Dear Mr. Elias,

Subject: Blizzard Uranium Property
TLD Radiation Monitoring

This letter is to confirm our telephone conversation of
April 25, 1979 concerning your request for information per-
taining to personal dosimeter radiation monitoring conducted
on the Blizzard Property in the vicinity of Beaverdell,
British Columbia.

Norcen approached the Health Protection Branch, Radiation
Protection Bureau of Health and Welfare Canada on 23 August
1978 applying for enrollment in the Thermoluminescent Dosi-
meter (TLD) Monitoring Service in connection with worker
surveillance during exploration on the Blizzard Property.

e . . 2
YT TTITRT AT ~ — -
AT 3F Rl ]
SR IEHTE 3 ARV I P Lol
i

SUOMAY L9790
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I enclose a copy of the September 11, 1978 letter from

David Grogan, Chief, Occupational Radiation Hazards Division
indicating that Norcen would be receiving a shipment of dosi-
meters and that the Norcen group were to be enrolled in the
"three-monthly service”.

In view of the transient nature of the workers that were on
the site (geologists, field technicians, etc. are usually on
site for a few days only) the use of the dosimeters has not
been significant, but I have enclosed the results for the
one person who has been on site during the entire time the
dosimeter monitoring has been conducted. This person is
acting as a watchman for the property and core shack and is
also checking on the environmental monitoring instrumentation
located on the Property.

I trust that this material is satisfactory for your purposes.
Yours very truly,

NORCEN ENERGY .
RESOURCES LIMITED

t4

/2 : (\//.

(- FEU K
G. A. WEBSTER, P. Eng.
, Environmental Engineer

/ Minerals
GAW/jc

Encl.
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Heatth an¢ Wettate St f & Sen-éire social
Canaca Careca

Hez!th Praiection Cireciion génezzlz de la
Branch proieciion de Ia santé
Radiation Protection Bureau
Brookiield Road

ttawa, Ontario K1lA 1C1

September 11

Norcen Energy Resources
Limited

Norcen Tower :

Attn: Mr. T.J. Neville

Manager, Eng. & Environment
Blizzard .

715~-5th Avenue S.W

Calgary, Alberta

T2P 2X7

1140-2-2

Dear Mr. Neville:

,» 1978
Your Mg \Tig r0'tence

Ow e Noue mieecs

Your request for enrollment in our TLD service
is being actioned as soon as possible, and you will
shortly receive your first shipment of TLD monitors

under separate cover.

You should note that your group

has been enrolled

on the three-monthly service since the semi-monthly service
is restricted to the few organizations that are regarded

as being relatively high risk users.

Yours singerely,

ccupational Radiation Hazards
Division
DG/mw » Telephone: (613) 998-4751
. L. G089
M E S S CAR EYD e T A S m s So s A~y v-v*u‘:[’\A"'lﬂ“ ® ‘/'(]"2!’ T
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MUUBER EXPLAMATION (T, (r( ‘2 number) (

W1 An denithc:tion nem
year and bz lest 'y 150

cthe Tigr soo digits refer 12 the perod numiber, the §aid Ve
£ menitor serigl numbsz-.

(2) " Full name and in.tiz’s (turname chbreviated by &- zsier:sk if more then eleven charzciers).

13} Acterisk indicales gerscn cuirently active &t morz then cne group. Cumulative 1otels zre 21} inciusive.

(=) Unizss indicated in ihis coiumn, the fist record ™ -2 indicates ih2 body dese estimaie whi'e ihe tecondd
ihe <hin dose estmete. Other dose estimates are - led by HDUTT (hesd dose), EXT 2 hiight hand zad erm),

EXT 3 (lefi hand end erm), EXT 4 (right foot enz eg), or EXT 5 (izii oot end leg) in this column.

ig) Current peried esiimzizd dose fmrem).
z) Cumulai.ve dos2 far currznt quarter (mrem).
(7) Cumulziive dose for 2u-rent year (mrem).
(3) Cumulziwve duse 0 daiz from RPB records. An &¢ :rigk (ndicet2s otner records included and.or aveiizble.
(9) WARNING SIGNALS 20DY SKIN
Cuearier 3200 mzem 15,000 miem
Year 5250 meem 30,000 mrem
) HEAD EXTREMITIES
Quaiter 6250 mrem 38,000 mrem
Year 15,20 mrem 75,000 mrem
(10) Unusual occurience indicated.
1. Monitor Contaminaiad 6. Laie Moniior
2. Conizol Moniior Exposed 7. Non-Personal
3. Faulty Holder 8. Thermal Neuiron Exposure Included
4. Foil Imzge Absent 9. Non-Uniform ¥,
5. Moniter Damzged A. Chip Missing.
NUMEROQ DE
COLONNE EXPLICATION {par le numéro des colonnes)
(1) Un numéro d'identification de dix chiffres don: les deux piemiers indiquent 1a période, les deux suivants,.
I'année et les six derniers, le muméro de série du moniteur. . :
(2) Nom au complet et initiales (fes surnums sont z5-#gés par un astérique s'il y a plus de onze letires).
(3) L'asiérique indique que la personne esl présintement active dans plus qu'un groupe. Les totaux sont
cumulatifs.
{4) A moins d’indication contraire dans cette colorne, la premiére ligne des données indique la dose corporelle

estimée et la seconde, 13 dose 3 la peau estimie. Les autres doses estimées seront indiquées dans cette
colonne comme suit: HD/TT (dose 3 la téte), EXT 2 (main et bras droits), EXT 3 (main et bras gauches,
EXT 4 (pied et jambe droits), ou EXT 5 (pied ei jambe gauches).

(5) Dose estimi: 2 12 période courante (mrem).
(6) Dose cumulative du trimestre courant (miem)
(7) Dose cumulative de I'znnée courante {mrem).
(3) Dose cumulative, a ce jour, obtenues des dossie:¢ du B.R. Un astérique indique les autres données incluses ou
disponibles.
(9) SIGNAUX D'ALERTE CORPS PEAU
trimestre 2200 mrem ' 15 000 mrem
année 2200 mrem 30 GO0 mrem
TETE EXTREMITES
trimestre 200 mrem 32 000 mrem
annde 12700 miem 75 000 mrem
(19) Ancmzlies ind:quées
1. Mieniteur conizming 6. “Monitzur en retaid
2. Micoiteur da conislle exposé 7. Non pz:sonnel
3. Porie-moniieur deicciveux 8. Exposiiion 3 des nautions tharmiques st
2 Imuga-filtre ensznie 9. Nanitzur sens unil oimiie
5. Neniteur endzmmege A, DTL égzré
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APPENDIX 4.4.43

Province of British Columbia

fecd fida 22197

Ministry of Energy, Mines and Petroleum ResoWé‘sTE‘é% E;Z P

o AR BEE,

g.

¥

REPORT OF INSPECTOR OF MINES

( Issued pursuant fo sections 6 and 7 of the Mines Regulation Act.)
PRQOSPECTS UNDER EXPLORATION AND DEVELOPMENT

Name of prospect_. Blizzard Coordioates___49°_3)8°

Owner or operator. Morcen ... Locality _Beaverdell

Manager. Cene Larrabie Address_715=5th Ave, §.W., Calgary, Alberta
TZP 2X7

Number employed, including all contractors:

Surface. 4 Underground. Contractors. Total 4

Mineral(s) sought: Uranium

First aid: Satisfactory

Condition of access roads and clearings: As per forestry consensus
Explasives: N/A

General surface:  Satisfactory

Active or donmant:  Doarwant except for environmental monitering.
I.teclamation: Grass (seeded and growing over disturbed areas),
Work done since last report:  Moni t.o.ri.ng

Work remaii:iug this season:  As per Sectiom 10

Remarks: - Camp housekeeping excellent.

Core house locked and appropriate signs.

A iwia //1_:' ﬂl/{ J101, 2985 Airport Drive, Kamloops, B, C.
David Swith, P.Eng. Inspecior of Mines ; (Adaress) V2B 7W8
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APPENDIX 4.4.44

#120 - 1006 Goverrment St.,
Victoria, British Columbia,
COctober 5, 1973.

Mr. S. Satoh,
Nissho-Iwal Canada Ltd.,
Suite 801, 1111 West Hastings Street,

VANCGOUVER 1, BRITISH COLUMBIA.

Dear Mr. Satoh:

Thank you for your letter of August 30th. My apologies
for not answering your queries sooner. e

- With reference to your mmber questions:-

l. This is correct.
Reclamation Reports and exploration permits are required
only where exploration results in soil disturbance by machines.

2. In the case of a new exploration project the Reclsmation
Report must accompany the "Report of Exploration Work on a Mineral Claim"
submitted annually prior to the start of exploration work. In the case
of a continuing program where work was undertaken between April 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
this. 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" is required
providing the area to.be explorad bas been covered under sections 3(a),
() and (c) of tha Reclamation Repork.

3. The format for the Reclamation Report is given in Sectiom
11(3) of tha Mines Regulation Act. It includes a topograpbic map of
suitable scale showing tha extent of exploration work in relatiom to
lakes, watercourses and inbhabited places in the vicinity. The bedy of
the report should include the following:-
(a) The nature, and the present and potential uses of the
land included in the map area. Discuss the nature of the
land with reference to soils, geology, vegetation, water,
climate and topography. Describe past, present and potential
land use with refervence to mining, forestyy; agriculture,
grazing, fish and wildiife, recreation and water resources.

1.02
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Mr. S. Satoh (continued) October 5, 1973.

(b) Discuss tha possible effects of exploration work om:
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
minimize 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 sarliest possible tima, and
(11) the adverse offacts of sxploration described in 3(b)
are minimized.

4 4. In uriting parts (a) & (b) of the Reclamatiom Report
you should consult the following Govermment officerss- the District
Forest Ranger, the District Fish and Wildlife Consexvation Officer,
the District Agriculturist and the District Water Rights Engineer.

5. The Surface Work Pexrmit for exploration is issued only
afcer receipt of the Reclamation Report. This report is reviewed by
a comnittee comprising wembers of the various resource departments of
government. After the report is accepted or revised by this committee,
the permit i3 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. I am attaching a "Receipt and Agreement Form'! for your information.

Yours truly,

John Dick,
Inspector of Mines -~ Reclamstion.

JDssl -

encl.




APPENDIX 4.4.45

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
MINES REGULATION ACT

PERMIT

AUTHORIZING MINERAL EXPLORATION

(Issued pursuant to section 11 of the Mines Regulation Act, Order in Council 1532)

Permit No MX-40
Issuedto_..__ . _Nissho-Twai Canada Ltd
for exploration work at._.._____P.B. 1=80 claims, inclusive; P.B. 81-140.claims

inclusive; Donen 281-320 claims, inclusive.

Located ai_________Creenwood Mining Division

and subject to the appended terms and conditions, all of which are applicable to this permit.

Issued at Victoria, B.C., this epilond s day of .. Apri Vo sum NS year. 1974

\ \\f}-ﬂ Aad .ﬁ/
[?4,-( 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,
Order in Council 1532.

2. The permit is for a period of_three (3) 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

Two_Thousand dollars ($_2,000.00 ).
The security is returnable as provided for in subsection (13). v
4, Thereport,dated.____ . December 11, 1973 __ 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. 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 ta adequately control erosion and silting of watercourses.

7. Erosion control of cleared and stripped arems and of trenches is to be
provided ac may be necessary to prevent silting of watercourses, and as required
by the luspector.

8. Trenches which did not expose mineralization are to be filled.

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 all disturbed
areas shall be carvied out to the orders 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 if the security bond
can be released.

No1E~-This permit applics 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 Jegislation.

300-773-6296
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DEPARTMENT OF MINES aND PETROLEUM RESOURCES
MINES REGULATION ACT

PERMET

AUTHORIZING MINERAL EXPLORATION

(Issved pursuant to section 11 of the Mines Regulation Act, Order in Council 1532)

Permit No........_ . M<=40.

Revised May 9, 1979 to:
Issued to. ... . Hissho=Twal-Canada Ludv-PNC Exploration. (Canada) Co. Lede .

PERMIT RENEWED: April 22/77 to April 22/80 (Mar. 9/77)

for exploration work at._._____ PeBe-1-80- -clai-sa, ~Inclusives- ~¥.3—.~w1—-lée—e~1-—im-———.._._

Located at.._._._ . Greenwood Mindog DPivision,  Osoyoos and Vernon Mining Division

2nd subject to the appended terms and conditions, all of which arc applicable to this permit.

Issued at Victoria, B.C., this 220G ... day of . 2pril__ _________ inthe yearl2746____

ey

3._&:15:'__\'

= (. Chicf Inspector of anc.r ‘

Revisions of May 9, 1979 approved

Chief Inspector of Mines
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1) ExCullech Group (Os0y00s and Varmon M.D)
Pb 180 - 188 30542 - 30550
P 189 - 198 17323 - 17329
Pb 208 - 209 17339 - 17340
P!') 212 - 214 17343 - 17345
Pb 250 - 259 31200 - 31203

2) Kallis Creek Group (Greeuvwcod 1.D)

Pl:f 81 - 140 36330 - 36389
PXC £2 914
D-1 953

3) Big White Group (Greemwood M.D)

g Pb 260 - 289 37507 - 37536
e
Q. 4) Cup Leke Croup (Greemwiocd M.D)
J '\‘Q Donen 43 - 45 30053 - 30065
. \4! Donen 61 - 64 30081 - 30084
\ - Donen 281 — 320 35281 — 35320
‘\’ -‘/} 5) Fuki Group (Greemvcod M.D)
‘ -
] x Fuki 1 - 28 27843 ~ 27870
1 Fuli 29 — 40 28047 — 28058
BXC 1 892
e 3 915
6) Collier Lake Group (Greenwcod F.D)
Ponzn 93 - 30113
Donzn 95 30115
Donen 99 - 104 . 3011¢ - 30124
Donen 103 30128
Donen 110 . 30130
Donen 112 30132

7) Lassie Lake Group (Greenwood 1M.D)

Donen 361 114
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TERMS AND CONDITIONS

1. This permit is issued subj... to all the terms and conditions of scclion(. of the Mines Regulation Act,

Order in Council 1532.

2. The permit is for 2 period of thres (3) years, It is rencwable on.application, and upon evidence

of satisfactory performance. . .

3. Pursuant to subscctions (6) and (7) of scciion 11 of the Act, sccurity as specificd and approved
by the Chicf Inspector of Mines has been deposited with the Chief Inspector of Mines in the amount of

_Tus Thousasnd- FIVE THOUSANDAPPTOVEd May 9, 1979) e (5.2,000.00_5,000.00).

The sccarity Is returnable as provided for in subscction (13).

4, Thereporsdated. Deceu.ba:_ 11, 1973, as filed with the Chief Inspector of Mines i-
97
pursuant to subsection (2) of section ll of the%um chu?anou Act, together with all revisions and amendmeants
thereto, and as approved by the Chief Inspector of Mines, is an integral part of this permit.

OTHER
5. Topsoil and overburden goil stripped from the surface shall be co"x..erwed,

as fozsible, for possible useage in the reclamation of disturbed sreas.

6. The location of roads is to be planned for minimua possible. disturbance of
the surface of the land and watercourses. Roads are to be properly ditched and
culverted to adequately control erosion ond silting of vatercourses.

7. Crosion control of cleared and stripped zrcas and of trenches is to be
proviced as may be necessary to prevent silting of watercourses, and as required
8
b the Inspector.

8. Trenches which did not expose mincralization are to bz filled.

9. &t the terminction of exploration each year, the disturbed areas are to ba
12ft in a neat, clean and safc 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
declsion is not to proceed to production, then the reclamatioun of all disturbed
ercas shall be carried out to the orders and satisfaction of the Chief Inspactor of
Hines. -

11. On completion of the explozation programme, a veport of erplovation work done
is to be filed with the office of the Chicf Inspector of Mires. If£ no future work
is planned on the property, please advise the Chief Imspactor and the District
Inspector so that the property can be e.iomined to detemaine i1f the sacurity bond
can be releasad.

(See over for additional conditions of May 9, 1979)
Nore—This permit applies only to the requirements under section 11 of the Mines Regulation Aet, 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 Jegislation.

300-775-6256
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| 7 4267 No work other than that shown on the Mineral Exploration Form 10-11,

148

ADDITIONAL CONDITIONS OF MAY 9, 1979

12. All 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 fully observed and complied with.

14. No silt or other mineral deposits or deleterious substances shall
ba allowed to enter creeks.

15. All refuse shall be cleaned up and removed from the ares. .

All drill holes shall be logged and particular attention shall
be given to the existance of aquifers.

dated February 5, 1979, shall be performed without prior approval from
the Chief Inspector of Mines.

le. Dnl‘ ‘\O\GC, u}\“ b{ P\\J C‘QA & Qg r'equ}re&
bt‘ i 'D\Q&rtcf \\:\baPﬂ v a*‘é ‘V\}Agb'

K«wr%m-ps\o -7 tee
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REPORT OF INSPECTOR OF RMINES

APPENDIX 4.4.47
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(Issued pursu&m to sections 6 and 7 of the Mines Regulation Act.)
PROSPECTS UNDER EXPLORATION AND DEVELOPMENT

Name of prospect_____Cup lake (Danen Claim). Co-ordinates

49235"

118253"

Owner or operator P.N.C. Exploration Co. Tocality —Beaverdell

Limited

Mapager_Yayne_Bulmer

Address__General Delivery, Reaverdell,  B. C.

Number employed, including all contractors:

Surface_._.3_____ Underground =~~~ Contractors.

6

Total 9

Migeral(s) sought: Uranium

First aid:

Condition of access roads and clearings: Fair, winter conditions.

Explosives: N/A

General surface: Logged off area.

Active or dormant: Active
-

First aid coverage must comply with "Rule 14" of the Mines Regulatiom Act.

Reclamation: Drill holes to be plugged or capped as discussed.

Work done since last report:

Work rem=ining this seuson:

Remarks:

Drilling.

Drillivg,

Drill Contractor--Cameron McCutcheon Limited

Dosimeters to be worn as discussed.

Records maintained of workmen carrying such badges.

Core shed znd sampling area to be isolated and signs posted

No Adnittance to unauthorized povsonnel.

:T-;.:.l? A :“ ?ﬂomso n

Date of inspection._April._18

Inspecior of Mines

Technician

IM-10739387

1979

101, 2985 Airport Drive, Kamlocps, B. C.

(Adéres)

CAMD Do I E W
;‘j D PETROLEYM RESQYRCES
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APPENDIX 4.4.48

Province of British Columbia

Ministry of Energy, Mines and Petroleum Resoufces 17>
| vy [V
REPORT OF INSPECTCR OF RAINES
(Issued pursuant to sections 6 and 7 of the Mines Regulation Act.)
PROSPECTS UNDER EXPLORATION AND DEVELOPMENT
Name of prospect Gup_Lake, Fuki, Kallis CreeKo-ordinates. 49" 118°
Collier Lake
Owner or operator_P._N. C. Exploration Locality__Beaverdell
Manager_M.__Suginohara Address_3060 - 650 W. Geargia Street
Vancouver

Number employed, including all contractors:

Surface._____ Underground Contractors. Total __3

Mineral(s) sought: Uranium A
Firstaid: #2 kit on site, recommended that for every &4 workers one person have
an accepted First Aid Certificate.

‘Cnnd.ition of access roads and clearings: Forestry

Explosives: N/A

Genperal surface: Satisfactory; camp area housekeeping to be improved.

Active or dormzat: Dormant at tima of inspection.

Reclamation: Drill holes, —cuttings to be treated as per Chief Inspector's

directives,

Work done since last report:  Percussion holes drilled; drill sites mot visited as
no one available to act as a guide.

Work reiuaining this sezson”  As per Section 10 d-ted August 13, 1976 further
drilling proposed,
Remarks: Drill was stored at campsite.

It is recomuended that core not be left in the cpen, unasttended.
This area is subject to numerous visitors at this time of year,

(v o r
/ tid el il h 101, 2985 Airgort Drive, Kanloops, B. C.

Inspector of Mines (Adérs) Y28 7W8

David Smith, P.Eng.

150 Date of inspel:‘don.._.___&'-.lguit_l:!____. 1979



APPENDIX 4.4.49

DEPARTMENT OF MINES
AND PETROLEUM RESOURCES

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__Buckhorn Lake ~  Co-ordinates. 51%49"  124°15°
@wxeraxoperator. Kelvin Energy Limited  Tocality. Chilanke Forks
Manager. E. Estabrooks Address Chilanko Forks

Number employed, including all contractors:

Surface. o Underground_____ Contractors_________ Total 3

Mineral(s) sc-)ught: Radioactive minerals.

First aid: Satisfactory.

Condition of access roads and clearings: Satisfactory.

Explosives:  N/A.

General surface: Satisfactory.

Active or dormant:  Active.

Reclamation: Reclamation required to drill sites and access road.
Work doue since last report:  Geophy cical su rVeys.

Work remaining this season:  Completion of drilling program.

Remarks: Diamond drill and truck require fire extimguishers, Open wheels such
as pump motor couplings require guarding.

e
%/“fo"—"uﬁ 101 - 2985 Airport Drive, Kamloops
Ed Sadar, P.Eng. Inspector of Mines (Address)
Date of inspection October 5 19.78. 151

IM-107-8357



APPENDIX 4.5.1

PERMISSIBLE MINE AIR

Maximum Threshold Limit Value - Time Weighted Average (TLV-TWA) concentration
permitted for air-borne contaminant substances for a normal 8 hour work day.
or 40 hour work wecek. No excursion above the TLV-TWA is permitted in an
underground mine.

TLV-STEL = Threshold Limit Value - Short Term Exposure Limit, maximum averag
concentration permitted over any fifteen minute period.

TLV-C = Threshold Limit Value - Ceiling, places a definite limit above
which contaminant shall not be permitted to exceed even
instantaneously.

ppm = parts of vapour or gas per million parts of contaminated air by
volume at 25°C and 760 mm Hg pressure,

mg/m3 = approximate milligrams of material per cubic meter of air.

Substance ppm TLV ng/m3 pmeLV STﬁ;/m3
Acrolein 0.1 0.25 0.3 0.75
Ammonia 25 18 35 27
Arsine ' 0.05 0.2 0.05 - 0.2
Carbon dicxide 5000 9000 '15000 18000
Carbon monoxide 50 55 400 440
Ethyl Mercaptan 0.5 1 0.5 1
"C" Formaldehyde 2 3 2 3
Hydrogen sulfide 10 15 15 27
Lead, inorganic, fumes and dust as Pb - 0.15 - Q.45
Methane -~ not more than 1.0% - blasting operations
1.25% - electrical equipment
2.5% - removal of workers )
Mercury (alkyl compounds) Skin (as Hg) 0.001 0.01 0.003 0.03
Mercury (all forms except alkyl) as Hg - 0.05 - 0.15
Molybdenum (soluble compounds) as MO - S ‘ - 10
(insoluble compounds) as MO - 10 - 20

Nitrous Fumes NO + NOp in terms of NO, S 9 5 S
‘"C" Nitrogen dioxide 5 9 5 9
0il mist mineral - 5 - 10
Oxygen - not less than 18% by volume
Sulphur dioxide 5 13 5 13
Uranium (natural) soluble &

insoluble compounds as U - 0.2 - 0.6
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Mineral Dusts®*

.Asbestos, all forms (a)

(b)

5 fibers of longer than S5 micrometers per cubic
centimeter of air. Ceiling concentration, 10 fibers
longer than 5 micrometers per cubic centimeter of air.

The total respirable dust in the return air or the
mzke up air shall not exceed the lesser of:

a maximum of 0.20 milligrams per cubic meter of total
respirable dust or,

Cqp = ¥ (TLV - Co) x SI x 1.
‘QR K

where

(c)

Coal dust, all forms -

Mineral dusts -

" Siliceous dusts -

C = maximum permitted concentration of fibers of
longer than 5 micrometers per centimeter of air
in exit air from the collection after cleaning

TLV = threshold limit value of contaminant

Co = concentration of contaminant in workers
breathing zone with local exhaust discharged
outside

QT = total ventilation flow through affected space,
cfm

QR = recirculated air flow, cfm

K = an "effectiveness of mixing" factor of 3 ***

'Total dust in the atmosphere shall not exceed:

the quotient obtained in dividing 30 milligrams per
cubic meter by the percentage of quartz (total dust)
plus 3 expressed in milligrams per cubic meter, i.e.:

30 mg/m3 =
% Quartz + 3

less than 5% quartz, respirable dust fraction 3 mg/m3
as sampled by an approved method of the Chief
Inspector of Mines.****

less than 1% quartz, total dust 10 mg/m3 or respirabl
dust fraction 5 mg/m3.

30% and under silica $5i0p 300 particles percc of a
30 - 50% silica 5i0, 200 particles percc of a
50% and over silica SiOp 100 particles percc of a
dust as sampled with a Konimeter and using standard
British Columbia Mines Branch counting and processing
method.
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Heat Stress

Rules for working in hot environmerits will be determined by the Chief
Inspector of Mines for each individual circumstance after consultation with
the Division of Occupational Health of British Columbia.

*Threshold Limit Values for Mixtures with Additive Effects -

When two or more hazardous substances are present their combined effect,
rather than of either individually should be given primary consideration.
In the absence of information to the contrary the effects of the different
hazards should te considered as additive. That is, if the sum of the
following fractions exceeds unity, then the threshoild limit of the mixture

is exceeded. *
Gttt
T1 T2 Tn
Example: Air contains 25 ppm carbon monoxide (TLV 50), 2 ppm nitrous fumes

(TLV 5), 100 ppcc siliceous dust (TLV 300)

25 + 2 + 100
50 5 300

*x Intended change

1.2 Threshold Limit is exceeded.

2 fibers of longer than 5 micrometers per cubic
centimeter of air January 1980.

*Ex Effective the 1st of January 1979.
Rl Intended change - 2 mg/m3 January 1979.

Ionizing Radiation Standard Schedule:

Maximum Permissible Doses and Exposures (1, 2)
Table 1

Maximum Permissible Doses (3)

Column I Cclumn IT Column III Column IV
Female Atomic
Atomic Radiation Radiation Workers of Any Other
Organ or Tissue Workers Reproductive Capacity Person
Rems per Rems Rems per Rems Rems
qQuarter of per quarter of per per
a year year a year year year
Whole body, gonads,
bone marrow 3 S 1.3(4) 5(4) 0.5
Bone, skin, thyroid 15 30 15 30 3(s)
Any tissue of hands,
forearmes, feet and 38 75 38 75 7.5
ankles
Lungs (6) and other
single organs or 8 15 8 15 1.5

tissues
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Table 2

Maximum Permissible Exposures To Radon Daughters (6)

Column I Column II

Atomic Radiation Workers Any Other Persons

WLM per quarter )
of a year WLM per year WLM per year (7)

2 4 - 0.4

Notes to Ionizing Radiation Standard Schedule:

(1)

(2)

(3)

(4)

(5)

(6)

The maximum permissible doses and exposures specified in this
Table do nct apply to ionizing radiation

(a) received by a patient in the course of medical diagnosis
or treatment by a qualified medical practitioner; or

{b) received by a person carrying out emergency procedures
undertaken tc avert danger to human life.

The Chief Inspector may, under extraordinary circumstances,

.permit single or accumulated doses or exposures up to twice

the annual maximum permissible doses or exposures for atomic
radiation workers. Such variance will not be granted

(a) if appropriate alternatives are available;

(b) for irradiation of the whole body or abdomen of women of
reproductive capacity; or

{c) for irradiation of the whole body, gonads or bone marrow
if the average dose received from age 18 years up to and
including the current year exceeds S rems per year.

In determining the dose, the contribution from sources cf
ionizing radiaticn both inside and outside the body shall
be included.

The dcse of the abdomen shall not exceed 0.2 rem per two weeks,
and if the person is known to be pregnant, the dose to the
abdomen shall not exceed 1 rem during the remaining period of
pregnancy.

The dose to the thyfoid of a person under the age of 16 years
shall not exceed 1.5 rems per year.

For exposures to radon daughters, the maximum permissiﬁle

exposures (in working level months) apply instead of the
maximum permissible doses for the lungs (in rems).
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Notes to Ionizing Radiation Standard Schedule: (Cont'd.)

(7) The WLM unit is not appropriate for exposures in the hcme or
in other non-occupational situations. 1In such situations,
the maximum permissible annual average concentration of radon
daughters attributable to the operation of a nuclear facility
shall be 0.02 WL. ’

These are the standards that have been accepted by:

(ICRP) International Commission on Radiological Protection
(IAEA) Internal Atomic Energy Agency

Revised - January, 1978

Ionizing Radiation Schedule
Revised - Januafy, 1979

// [(:A (:E /éjéTéQ:ﬂ&éiﬁ\\\

"W. 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

o oar—

Province of Ministry of Second Floor
British Columbia Mines and ‘2’747 East Hastings Street
ancouver
Petroleum Resources Biat Cotinbia
V5K 128

WHEN REPLYING PLEASE REFER TO FILE No.

) ’ MINISTRY OF min
August 1, 1979 AND PETROLEUM REsoijsncss

Rec'd ABUG 3]379

HMr. Frank Pho
Hewitt Mine . Adﬁf

P. 0. Box 86 WP kﬂﬁ'(. i
New Denver, B. C. VOG 1S0 ) A

Dear Hr. Pho:

adiation made about the
during July 19, 1879.
port posted as required

Enclosed are two coples of a survey of
underground workings of the Hewitt Mi
Would you please have one copy of the
by M.R.A. Section & (3).

0.10 W.L. figure. This was/ A lating air flowing
through many old workings 4

The ventilation should be %
1s intake air as 1t is the
bulkhead should be pleces
the air flows down

0 level east portal

7 to the fresh air source. A
shaft at 10 level to ensure that
topping should be placed on each

shaft to forge= 3 i he) shaft. The fan must be operated
at all times ALw > . d Mdp of radon daughters. It is not
Jre the volume of air required to lower
I would like to suggest that a minimum
e consldered at this time. Approved respira-
tors shoul % #ing the period that the bulkheads and fans

I will be back “the New Denver area in 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 for your cooperation and courtesy extended to me during
my inspection.

Yourq,truly,
<”’(
S. Elias, P Eng.

Senior Inspector
Environmental

SE:lg

¢.c. V. E. Dawscon, P. Eng., Deputy Chief Inspecior of Minss
J. B. C. Lang, P. Eng., District Inspector of Mines

Encl.
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APPENDIX 4.5.3

RADIATION SURVEY OF A NON-URANIUM MINE

HEWITT MINE

SILVERTON, BRITISH COLUMBIA

S. Elias, P. Eng.
Senior Inspector
Environmental Control

July 19, 1979




RADIATION SURVEY OF A NON-URANTIUM MINE

HEWITT MINE

SILVERTON, BRITISH COLUMBIA

A preliminary radiation survey was made to assess the radon
daughter and gamma radiation level 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:

Air samples were taken with an H & H Custom Work diaphram air
pump with pulsation damper. The pump was calibrated at a flow rate
of 8.8 litres per minute using a wet test meter. A Sartorius mem-
brane filter, 25 mm in diameter with a 0.8 micron pore size was
used to collect the sample. A 44.4 litre sample was collected at
each location. A Tri-Met Instruments Ltd., Model TM372A alpha
counter equipped with a foil type open zinc sulphide detector was
used to evaluate the radiation level. A certified AM-241 alpha
standard was used to calibrate the Tri-Met alpha counter before
and after the sampling project.

A Ludlum Model 19 Micro R meter, with an internally mounted
1" x 1" Na(T1l) scintillator to give optimum performance in counting
low level gamma radiation provided with five ranges 0-25 Micro R/hr
as the most sensitive and 0-5000 Micro R/hr on the highest range,
was used to assess gamma radiation levels.

Folloﬁing are the results of the survey:

W.L. Micro R/hr
Location Radon Daughters Gamma Radiation
10 level east, exhaust air from
mine workings, air flow quantity
too small to measure, water
running out. - 0.7551 36
11 level shaft station, dead ené,
used as pump station. 0.4959 24
10 level near portal, outside
air. 0.0074 24
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Remarks

A preliminary evaluation was made to assess for the presence
of hazardous concentrations of radon daughters and gamma radiation.
On a preliminary survey representative headings of different types
of workings, poorly ventilated areas and return airways only are
sampled. If the preliminary survey does not show measurable con-
centrations of radon daughters or under 0.10 W.L. it can be assumed
that the health hazard does not exist. Should results indicate
0.10 W.L. (work level) more sampling is done to further assess the
potential hazard. If the sampling indicates any workers are exposed
to an average full shift exposure of more than 0.30 W.L. (work level)
enough sampling must be done to indicate individual exposure over a
(3) three month period. If exposure exceeds 1 W.L.M. (work level
month) over a three month period permanent records must be kept for
all workers working in radiation areas.of the mine, or until it can
be shown that the health hazard no longer exists (less than 0.10 W.L.
average exposure). When sampling indicates an inherent radon
daughter hazard exists in any mine all standards applied normally
to uranium mines shall be considered to be in force.

The radiation levels are well above the permissible standards.
The crew shall be immediately removed. Adequate positive mechanical
ventilation is required before resuming any underground work.

The ventilation should be so designed that the fresh air flows
into the mine via the shortest route to the working areas and the
volume shall be adequate to dilute the radon daughters to below 0.10
W.L. at all times and at all working locations.

5 C&,_,
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Senior Inspector -
Environmental Contrel
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APPENDIX 4.5.4

July 19th, 1979.

Mr Wm, Hogg,
Box 189, .
New Denver, B.C. 4

Dear Mr Hogg,

As a result of Mr S, Elias, P. Eng., ventilation
survey the 4000 level workings are shut dowm till ventilation
is upgraded.

It 18 suggested a fan at the Silversmith workings
must produce 75,000 CFM, 55,000 C¥M mmust go up to Op or Wp
raise to the 4500 E decline, thence to exhaust. 20,000 must
be 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. Righardson, P, Eng.,
Deputy Chief Inspector,
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copy of the report posted a s~
; As you will. note that t'_
- above the 0.10 W.L.. a

- be required to alye : s Sdverse conditions. Where dlesel Y

s, Elias, P. Eng. =

APPENDIX 455
, ) - Qplcon T ‘V///d.é‘ .
Provinceof =~ Ministryof . | ' " Second Floor '

British Columbia , Mines and : 373;15::;“"“"93 Stroet
; Petroleum Hesources Britsh CoNinbhi
V5K 128

WHEN REPLYING PLEASE REFER TO FILE No. ...

July 30, 1879 -

o MINISTRY OF MiNES
R AND PETROLEUM REsounc;[

Rec'd fiUG 21919

Mr. W..Hogg, Manager . .

Silvana Mines: Incorporated, AT
P. 0. Box 189 : e
Hev\Danver, B-_

¢voe 180 el

Dear Hr{ Hogg.j.hj:%_' r:”"

¢ the survey for radon
the Silvana Mines . . ..~ -
ou please have one . =

Section 6 (3)..088 0

Enclosed are two copies of a repor
daughters and gamma radiation
Incorporated on July 18, 19794

the 4000 level.. was "
st be taken to -
‘ t is unfortunate that the - ..

mine development -is_such Bhd onsiderable expenditures may =~ °

powered equipme NSH aventilation must be on a one pass -~ .
basis, that C ed to ventilate other workings
in series. 4000 level is partially used’ as -
ate-the decline area, diesel
:eptable on the section of thc
fresh air to other areas. of” the

Sennior Inspector-

Environmental Control _ S ‘ . o i )
SE:lz : . 2 B s % ,-:'i 3 .
C.Co B. C. Lang, P. Eng. e ¥ , F .

J C o
V. E. Dawson, P. Eng. C e




APPENDIX 4.5.6

MINISTRY OF MINES
AND PETROLEUM PER04)a0ES

Raz'd ~ o - L))

RADIATION SURVEY OF NON-URANTUM MINES

SILVANA MINES INCORPORATED

NEW DENVER, BRITISH COLUMBIA

S. Elias, P. Eng.
Senior Inspector
Er.vironmental Control

July 18, 1979
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RALDIATION SURVEY OF NON-URANIUM MINES

SILVANA MINES INCORPORATED

NEW DENVER, BRITISH COLUMBIA

In the company with Mr. W. Hogg, Mine Manager, Silvana Mines
Incorporated a radiation survey was made to preliminary assess
Gamma radiation and Radon Daughter levels in the general workings
of the mine. The survey was made July 18, 1979. The equipment
used was as follows: :

Air samples were taken with an H & H Custom Work diaphram air
pump with pulsation damper. The pump was calibrated at a flow rate
of 8.8 litres per minute using a wet test meter. A Sartorius mem-
brane filter, 25 mm in diameter with a 0.8 micron pore size was
used to collect the sample. A ten minute sample was collected at
each location. A Tri-Met Instruments Ltd., Model TM372A alpha
counter equipped with a foil type open zinc sulphide detector was
used to evaluate the radiation level. A certified AM-241 alpha
standard was used to calibrate the Tri-Met alpha counter before
and after the sampling project.

A Ludlum Model 19 Micro R meter, with an internally mounted
1" x 1" Na(Tl1l) scintillator to give optimum performance in counting
low level gamma radiation provided with five ranges 0-25 Microc R/hr
as the most sensitive and 0-5000 Micro R/hr on the hlghest range,
was used to assess gamma radiation levels.

Following are the results of the survey:

W.L. Micro R/hr.
Location Radon Daughters Gamma Radiation

4000 level Ruth at portal
outside ambient atmcsphere. 0.0128 15

4000 level #2 west lateral,

development dead end heading,

ventilation via duct approx.

30 meters from face, quantity

insufficient tc measure,

mucking with mucking machine,

muck wet. 0.0119 23

4000 level #1 west lateral
#2 drill station dead end,
drill holes making water. 0.1055% 32

4000 level portal exhaust air
from 4000 level workings

- day shift 0.2005 23
outcast air volume (8,400 CFM)
237.8 m3/min.
ahead of Ruth - night shift 0.1834 24
after Ruth - night shift 0.3660 ’




w.L. Micro R/hr.
Location (Cont'd.) Radon Daughters Gamma Radiation

Night Shift

4000 level exhaust air from #2
W. lateral and haulageway at
Silversmith fan location. 0.0997 42

4000 level air from Silversmith
working being blown to #2 W.
lateral face via ducting. 0.0143 40

4000 level Ruth mine water
sump area. 0.4588 36

4625 level station of decline,
exhaust air from development
and mining. 0.0364 24

4585 level stub, dead end,
scooptram dumping waste roek,
no ventilation in this area. 0.013 22

Remarks

A preliminary evaluation was made to assess for the presence
of hazardous concentrations of radon daughters and gamma radiation.
On a preliminary survey representative headings of different types
of workings, poorly ventilated areas and return airways only are
sampled. If the preliminary survey does not show measureable con-
centrations of radon daughters or under 0.10 W.L. it can be assumed
that the health hazard does not exist. Should results indicate
0.10 W.L. (work level) more sampling is done to further assess the
potential hazard. If the sampling indicates any workers are exposed
to an average full shift exposure of more than 0.30 W.L. (work level)
enough sampling must be done to indicate individual exposure over a
(3) three month period. If expcsure exceeds 1 W.L.M. (work level
month) over a three month period permanent records must be kept for
all workers working in radiation areas of the mine, or until it can
be shown that the health hazard no longer exists (less than 0.10
W.L. average exposure). When sampling indicates an inherent radon
daughter hazard exists in any mine all standards applied normally
to uranium mines shall be considered to be in force.

It is evident from the results that conditions definitely
require corrective action to insure that health hazards from radiation
do not develop. The air volume to the 4000 level is not adequate
and it is required that a complete evaluation be made of both the
4000 level and decline working area to insure that adequate ventila-
tion is subsistent at all times to remove the radon daughters and
supply adequate air for diesel operations.
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Remarks (Cont'd.)

It is suggested that the connection to the Ruth mine should be
bulkheaded off from the 4000 level mine workings and a method of
pressurizing the Ruth workings instituted so that air would flow
from the 4000 level to the Ruth mine. This would stop radon daughters
emanating in the Ruth mine from entering the 4000 level ventilation
circuit.

{<(/.¢4, —
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S. Elias, P. Eng.
Senior Inspector
Environmental Control

July 27, 1979




July 30, 1379

Mr. W. Hogp, Manager
Silvana Mines Incorporated
P. 0. Box 139

New Denver, B, ©. VOG 1S0

Dear t'r. Hoga:

Enclosed are two coples of a report on the survey for radon
daughters and gamma radiation done at the 5ilvana Minegs
Incorporated on July 18, 1979. Would you pleass have one
copy of the report posted as per M.R.A. Section 6 (3).

As you will note that the exhaust air from the 4000 level wan
above the 0.10 W.L. at which point action rnurt be taken to
correct any adverse condition. It im unfortunate that the
mine development is #nuch that considerable expenditurees may

be required to alleviate the adverce conditions. Where dlesel
povered conulpment 1s used the ventilation must be on a ore pass
tazis, that if it can not b« used to ventilate other workings
in =series. Therefore if the 4000 level is partially used as

a frech alr circult to ventilate the declire area, diesecl
haulage would then not be acceptable on the rection of the
4000 level that 1= cupplying fresh air to other arcas of the
mine. Tt 1= zurgested that the target figure of (75,000 CFM)
2125 m°/min. should be investigated.

Thark you for your cooperation and courtesy that was extended
to me during my inspection.

Yours truly,

S. Elias, F. Eng.
Senior Incpector
Environmental Control

————

SE:Jjg

c.c. J. B. C. Lang, F. Eng.
V. E. Dawson, P. Eng.

Encl.
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APPENDIX 4.5.7

RADIATION SURVEY OF

NORCEN ENERGY RESOURCES LIMITED

BLIZZARD PROPERTY

BEAVERDELL, BRITISH COLUMBIA

5. Elias, P. Eng.
Senior Inspector
Environmental Control

April 18 and 19, 1979




RADIATION SURVEY OF’

NORCEN ENERGY RESOURCES LIMITED

BLIZZARD PROPERTY

BEAVERDELL, BRITISH COLUMBIA

In the company with Jim Chapman, geologist and/or Eugene Larabie,
manager at property for Norcen Energy Resources Limited a radiation.
survey was made about the Lassie Lake area drill holes and core storage
area. The equipment used was as follows: .

Air samples were taken with an H & H Custom Work diaphram air
pump with pulsation damper. The pump was calibrated at a flow rate
of 8.8 liters per minute using a wet test meter. A Sartorius membrane
filter, 25 mm in diameter with a 0.8 micron pore size was used to
collect the sample. A ten minute sample was collected at each location.
A Tri-Met Instruments Ltd., Model TM372A alpha counter equipped with
a foil type open zinc sulphide detector was used to evaluate the
radiation level. A certified AM-241 alpha standard was used to cali-
brate the Tri-Met alpha counter before and after the sampling project.

A Ludlum Model 19 Micro R meter, with an internally mounted
1" x 1" Na(T1) scintillator to give optimum performance in counting
low level gamma radiation provided with five ranges 0-25 Micro R/hr
as the most sensitive and 0-5000 Micro R/hr on the highest range, was
used to assess gamma radiation levels.

Following are the results of the survey:

W.L. Micro R/hr
Location Radon Daughters Gamma Radiation
Gate Claim south center 0.0008 7
boundary of claim on roadway
Percussion hole No. S.5
10 meters deep
Gate Claim south center 0.0008 7
boundary of c¢laim on roadway _ A
Percussion hole No. 5.6
10 meters deep
Gate Claim south center 0.001 7
boundary of claim on roadway
Percussion hole No. S.7
10 meters deep
Diamond drill core 0.011 15
storage building at No. 23 :
Diamond drill core 0.013 100
storage building at No. 24
Diamond drill core 0.010 1S

storage building at No. 26
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W.L. Micro R/hr
Location Radon Daughters Gamma Radiation
Background along 0.0005 6

roadway to property

Gamma Radiation Survey about Diamond Drill Storage Building.

Location (see figure I) Micro 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 ]
No. 17 7
No. 18 7
No. 19 8
No. 20 S0
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 drilling program.until more favorable
weather conditions will allow movement of drilling equipment.

All the diamond drill holes had been cemented. The drill holes
that were tested were percussion holes drilled to a depth of 10 meters
in overburden. The tests were taken at the collar of .the hole in such
a manner as to draw the sample from the drill hole proper without
sealing the top. Water could be seen in all of the holes.

The diamond drill core storage building is of metal construction
and is equipped with a man door, a large service door and roof venti-
lators. The diamond drill core boxes are stacked approximately 3 meters

in height as illustrated in figure I. A work table was also located
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Remarks {(Cont'd.)

in the core storage area. A truck load of pulp samples and core
samples being returned from the analysis laboratory was in the process
of being moved into the storage building. A measurement taken in

the truck was found to be 50 Micro R/hr gamma radiation.

A sign on the core storage building read as follows, "Uranium
Bearing Drill Cores Radiation Level Less Than Ten (10) Micro-Rem per
Hour".

The workers about the property are enfolled in the Radiation
Dosimetry Film monitoring service of the A.E.C.B.

7
7

gg ¢ AL s

“S. Elias, P. Eng.
Senior Inspector
Environmental Control

April 25, 1979
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April

29, 1079

Hr. Te (Jim) Meville, ¥anagor
movirornental & Engineoring
Hurcen cnueryy Kosources Ltd.

715 ~

Sth Ave., 3.W.

Calgary, Alberza T2P 2X7

Denr Sirs

Inclore2 18 a copy of the radistion survey resulcs
Horcen rnergy Recources Limited Blizzard Proparty during

our regent inepection,

Would

regquired by tha M,R.A. 3oction 6 (3) so that all uorkgrs

you plcase have one copy of the report passtsed as

may have arncess to the renults.

~
Thank you for vour courtesv and acosperation recelved during

AUr RUrVeY.

Youra

truly,

3. Elinn, P. Eng.
Senlor Trepector
¥avirenmental Centrol
Miniatry of Eneray

"{rea
BTN It

CaCoe

Enal.

& Fetreoloum Reasources

V. . Dawrer, F. Eng., Ceputy Chief Inspector

"David Srith, P. Enpg., Inapector of Mines

Fugene Larabie, Supervisor, Bllrzzard Froperty
R. ¥, Buncan, Director, Fuel Cycle Eranch
Ottawe, Cntario X1P 5859

~ade &%
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April 26, 1978

¥r., Fugene Larable, Supervisor
Norcen Ineryy Fesources Lirlted
Bilizard Fraoerty

Bespverdsll, B, €, V02 1A0

Dear Sir:

Enclecced i2 a capy of the radietien survey results made at
Norcen Energy Reszources Limited Blizzard FProperty during
our recent inzpection.

Would you pleoase have one copy of the repert posted as

required by the M.R.A. Section & (2) so that all workers
may have access to the results.

Thank you for your courtessy and cooperation received during
our survey. :

Youre truly,

S. Elins, P. Eng.

Sanisr Inspector
Environmental Control
¥inistry of Energy -

¥ines % Fetroleum Resources

SEilde

c.c. V. E. Dawsoen, P. Eng., Deputy Chief Insapector

David Smith, P. Eng., Inspector of Hines

T. (Jim) Meville, Monager Envirenmental & Engincering
HNorcen Energy Resources Ltd.
715 - S5th Ave. S.VW.
Calgary, Alberta T2F 2X7

R. M. Duncan, Direotor, Fuel Cycle Branch

Ottavwa, Ontario Ki1P 589

Encl.



APPENDIX 4.5.8

RADIATION SURVEY OF

P.N.C. EXPLORATIONS (CANADA) LIMITED

BEAVERDELL, BRITISH COLUMBIA

S. Elias, P. Eng.
Senior Inspector
Environmental Control

April 18, 1979

175




RADIATION SURVEY OF

P.N.C. EXPLORATIONS (CANADA) LIMITED

BEAVERDELL, BRITISH COLUMBIA

In the company with Wayne Bulmer, geologist and Takeo Obara,
Mining Engineer for P.N.C. Explorations (Canada) Limited a radiation
survey was made about the Cup Lake Lat. 49°35' Long. 118°53' property
drill holes and core storage area. The equipment used was as follows:

Air samples were taken with an H & H Custom Work diaphram air
pump with pulsation damper. The pump was calibrated at a flow rate
of 8.8 liters per minute using a wet test meter. A Sartorius membrane
filter, 25 mm in diameter with a 0.8 micron pore size was used to
collect the sample. A ten minute sample was collected at each location.
A Tri-Met Instruments Ltd., Model TM372A alpha counter equipped with
a foil type open zinc sulphide detector was used to evaluate the
radiation level. A certified AM-241 alpha standard was used to cali-
brate the Tri-Met alpha counter before and after the sampling project.

A Ludlum Model 19 Micro R meter, with an internally mounted
1" x 1" Na(Tl) scintillator to give optimum performance in counting
low level gamma radiation provided with five ranges 0-25 Micro R/hr
as the most sensitive and 0-5000 Micro R/hr on the highest range, was
used to assess gamma radiation levels.

Following are the results of the survey:

W.L.. Micro R/hr
Location Radon Daughters Gamma Radiation
Open core box rack 0.0005 10
near storage shed
Diamond drill hole 0.0008 S
No. 111, 47.6 m deep
Diamond drill hole - 0.0007 S
No. 110 in drill shack
Diamond drill hole 0.0005 5
No. 107 ‘
Background along 0.0005 6

roadway, at campsite

Remarks

The company is engaged in an exploration diamond drilling program
on the Cup Lake Lat. 4993%' long. 118°53' property. The drilling
contractor is Cameron McCutcheon Drilling Ltd., Vancouver, B. C.

A Longyear Super 38 diamond drill was being used to drill. The drill
was housed in drill shack approximately 4 meters square. The daily
diamond drill was located in the drill shack. A Boyles 35A diamond
drill was in the process of being set up in preparation to drill the
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Remarks (Cont'd.)

next hole. The holes were being drilled in an unconsolidated con-
glomerate type of overburden.

The diamond drill core storage area at the campsite was an open

air rack stationed beside a storage building.

The present program for sealing diamond drill holes is as follows:

All radioactive holes will be sealed with cement. (ie over 1000 cpm)

A,

1. If collared in basalt - plug the top with cement.

If collared in overburden - then drilled into basalt below,
plug with cement as far down as basalt.

3. If drilled all the way in overburden fill with éement from
bottom to top.

If hole is non-radiocactive they intend to:-

1. If in basalt leave open.

2. If in overburden then basalt, let it cave in.‘

3. If in overburden all the way, let it cave in.

If hole is producing water whether radiocactive or not they will

be treated as radioactive holes and plugged as in "A" above.

The company is requested to initiate a Radiation Dosimetry program-

using the Film Monitoring for measuring personal exposure to Gamma

(Beta) radiation.

. \_
<‘/>- Z (A

;7

S. Elias, P. Eng.
Senior Inspector
Environmental Control

April 26, 1979
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April 26, 1979

e e Y Ayaes su ey

roMLr, Frplorations (Qanrda) Ltd,
Prat DaaBaxa 142

Draverdes)l, B. C. VO4 1ACQ

Tnelored is A copy of the radiation survey rasulie made at
vour property during our recent inspoction. Would you nlearse
have nn+& oonpy of the report posted as reguired by the "7 R.A,
“catlon & (3) ro that all workers may huve aceomsgse to the
resuelin,

Thank yau far yvour eourtesy and ceonrration during our

Yours truly,

5. Elinn, P. Ena.

“enlor Inrnecrar
rfrvironmental Control
Finistry ol Tnapsly -

ttnen & Fe'ralesum Resourccs

SPidn

¢c.c., V. E. Dawson, P. Eng., Deputy Chief Inapector
Pevid Smlith, P. FEng., Inspecter
Mr, M, Sezinchara, Ceneral ensier
3060 - €50 ¥. Cecrz!
Vancouver, B: &, Var
R. M, Duncan, Director. Fuel Cycle Dranch
Cxtaws, Cntarie KII' £50

St
4N

1t

i

1

gncl.
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APPENDIX 4.5.9

RADIATION SURVcSY OF PROPOSED BIRCH ISLAND PROJECT OF

CONSOLIDATED REXSPAR MINERALS AND CHEMICALS LIMITED

.BIRCH ISLAND, BRITISH COLUMBIA
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Radiation Survey of Froposed Birch Island Project of

Consolidated Rexspar Minerals and Chemicals Limited
Birch Island, British Columbis

In company with Mr. Ron Ripley and Bert Haywood, residents in the
Birch Island area, a radiation survey was made about the proposed.
Birch Island Project of Consolideted Rexspar Minerals and Chemicals Limite
on May 30, 1978. The equipment used was as follows:-

Air samples were taken with a H & H Custom Vork diaphram air pump
with pulsation damper. The pump was calibrated at a flow rete of 8.8
liters per minute using a wet test meter. A Sartorius membrane filter,
25 mm in 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 foil type open zinc sulphide detector was used to evaluate eﬁe
radiation. A certified AM-241 alpha standard was used to calibrate the
instrument before and after the sampling project. The Atomic Energy
Control Regulations, Registration SOR/78-58, 16 January, 1978, Schedule 11,
Maxioum Permissible Doses and Exposures, Table Column II. Any Other
Person, limit the radiation exposure in the home or in other non-
occupational situations as follows:- *"the maximum psrmissible annﬁgl
average concentration of radon daughters attributable to the operation of
& nuclear facility shall be 0.02 W.L. (work level)."” There were no
concentrations found above this limit in the ambient air about the

proposed site,

Following are the results of the survey:-
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RADIATION‘SURVEY OF PROPOSED BIRCH ISLAND PROJECT

MAY 30, 1978

Sample Time of Time of Sampling Counting Number Avefage Location w.L.
No. Sample Reading Time Time of Count
(At) (Min) (Min) Counts
1 10:57 11:47 15 5 2 1,980 DDH alongside road. 0.05
(50) Hole caved 18" from
cellar. Pump sealed
to hole.
2 12:48 1:38 5 0.1 5 424 10 ft. inside portal. 1.6
(50) .. ab Tone
3 1:09 1:59 10‘ 1 1 321 DDH in middle of road 0.06
(50) 5 1 1,700 200' above portal.412.4$ 0.07
Pump secaled to hole.
4 2:03 2:53 15 1 3 104 0ld log core shack ¥ 0.01
© (50) ' 5 2 631 mile from U/G samples. 0.02
S 2:21 3:11 10 - 1 5 83 10' 1nside portal of 0.02
(50) . . 100'! adit 200 yds. from. { )
. 1'core shack. (0/d Camp.
. o . - s 8 Wlver leu di4)
6 3:02 - 3:52 10 - 1 5 2,844 ;10' inside portal at 0.56
(50) s ' ‘top of mountain, access
blocked by cave 100"
) from entrance.'%» 2ene
7 3:27 4:17 10 1 3 24 DDH 400 -above portal - 0.005
; ‘ (50) 5 1 .- 139 ‘at top of mtn.. Open ~ 0.00S
: - . . hole, pump sealed to- :
8 3:55 4:45 10 s 2. 63 . ‘DDH 75-1 S.E. face of ' 0.003
: ~(5Q) B mtn. below road. Hole
T caved 1' down. -Pump

open to atm.




ra:]!

-2 - .
ample Time of Time of Sampling Counting Number Average Location W.L.
No. Sample Reading Time Time of Count
(At) (Min) (Min) Counts
9 4:09 4:59 10 5 1 43 DDH 76-B-2 100' from 0.002
(50) DDH 75-1. Hole open.
Pump open to atm.
10 4:26 5:16 15 ) 2 39 Within 3 ft. radius C.OOI
(50) of DDH 76-B-2 collar.
(3 locations/S min.
each)
11 4:44 5:34 1S ) 1 32 Within 2 ft. radius 0.001
(s0) of DDH - 75-1. (3
locations/S min. each)
12 5:97 6:42 15 5 1 14 Isolated corner of 0.0003
(45) core shack in proposed
. tailings pond area.
13. 6:15 . 6:50 15 5 2 12 Background sample. 0.0003
: -] L (38) P Open air sample in .
S L . o proposed tailings.S(te .
14 8:19° | " 9:09 - 15 - 5 3 7 Background sample. 0.0002
- . (50) : - Little Fort Hotel
R A parking -lot..
15 9:55-'| 10:4s 15 5 3 10 Background sample. 0.0003
o (80)-- N Sagebrush Motel park-
SRR y ing lot - Kamloops.
- -" - ?'5 : - 3 11 Background sample.

16

Blank filter calibr-

ation. .
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SUMMARY OF BIRCH ISLAND RADIATION SURVEY MAY 36/78

(A1l Results in Working Levels)

DDH DDH DDH Vicinity Inside old Open Air 10 Ft. Inside

Pump Sealed Pump Open -within 3ft. Core Shacks Samples Accessible
to Hole to Hole of Open DDH Portals

.05 .003 .001 _ .02 .0003 1.6

.07 .002 .001 .0003 .0002 .02

.005 \ .0003 .56
AVERAGES

.04 L0025 | °  .oot o .012 . - | . .0003 S




Underground
The ediﬁ entrance to the underground workings at the.three adit
locetione-had at one time been closed off to prevent inadvertent
:access by unauthorized persons. The fencing had been partially removed.
-by persons unknown so that entry is p0551b1e by any person. This
ond tion must be 1mmed1ately corrected to prevent access to any of

the underground worxlngs by unauthorized persons.

.

The BD zone underground worklngs are all dead ends. This means
tﬂdt uhe only ventllatlon p0551ble would be by convectlon due to
temperature varlance between the mine workings air and the ambient
. ,out51de aomosnhere.. ThlS means of air movement decreases in direct
‘irctlo w1th the length of the underground workings and temperature
variance’ between the. underground and ambient atmosphere temperature.
 There would only be mlnlmal ‘air movement from the underground workings
proper to'the out51de atmospnere. The immediate portal area would
be:flushed by surface breezes. The high underground radon daughter
.~concentrations can be attriouted.to the minimal air circulation
and the long period of underground working dormancy. The radon gas
and daughters that reach upe outside atmospnere are very quickly

"diluted By natural air currents to levels well below the established -

perrissible limits.

Following are the results obtained in 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 PROPOSELC BIRCH ISLAND PROJECT

MAY 30, 1978

ample Time of Time of Sampling Counting Number Average Location W.L.
Mo. Sample Readinrg Time Time of Count
(At) (Min) (Min) Counts
/6 1 12:04 12:54 10 0.1 4' 46,485 D.D; station 250' from ‘91
(50) : : portal. DDH making 20
gpm water.
16 2 12:15 1:05 5 0.1 5 43,370 | Dead end of crosscut. 168
(s0) o - ' DDH's dripping water.
/63 | 12:25 | “1:1s 5 0.1 5. | 35,380 | 100' ‘from end of drift. |- 137
i e S S - Caved material dams 1
. s i _ " foot of water.-. -
G 4 ‘5 s | 20,360 | End or drift)’ opposiéé; .
o i3 oo side of portal DDH\s'{ b
R - dripping HgO e

‘-

." Averagc U/G Count

".-119:;f

o Consolidated Rexspar Minerals and Chemicals Limited has been ordered by the District Mines
. Inspector to effectively close all ‘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 ‘.r'eporﬁ-.must ‘be used in its complete form at all times.

No. ext_raé_i:é," 'excerpt;'s'o'r'_ quotes are to be used separately.

P

e A

.~ ~S8. Elias, P. Eng. e S. Miller, P. Eng.
. Senior Inspector . =~ . = Inspector
- . Environmental Control - . Environmental Control
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