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Subchapter T
General Requirements

ILHR 7.0! Purpose. The purpose of this chapter is to establish mini-
mum safeguards to life, health and property by the adoption of reason-
able and effective standards relating to explosive materials.

History: Cr. Register, April, 1985, No, 352, eff. 5-1-85.
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ILHR 7.02 Scope, (1) APPLICATION. Except as provided in sub. (2), the
provisions of this chapter shall apply to the manufacture, use, storage,
handling and intrastate fransportation of explosive materials,

(2) ExeMpTioNs, The provisions of this chapter shall not apply to:

(a} Bxplosive materials while in the course of transportation via rail-
road, water, highway or air when the explosive materials are moving
under the jurisdiction of, and in conformity with, regulations adopted by
any federal department or agency;

(b} The laboratories of schools, colleges and similar institutions when
confined to the purpose of instruction or research, or to explosive materi-
als in the forms preseribed by the official United States Pharmacopeia or
the National Formulary and used in medicines and medicinal agents;

(¢) The emergency operations of any government including all depart-
ments, agencies and divisions thereof, if they are acting in their official
capacity and in the proper performanece of their duties or functions;

(d) Pyrotechnies commonly known as fireworks, including signaling
devices such as flares and torpedoes;

(e) Small arms ammunition; and

(f) Gasoline, fertilizers and propellant-actuated power devices or tools.
History: Cr. Register, April, 1985, Ne. 352, eff. 5-1-85.

ILHR 7.04 Definitions. (1) “Approved’’ means approval granted by the
department.

(2} “Barricade” means natural features of the ground, such as hilis, or
timber of sufficient density that the surrounding exposures can not be
seen when the trees are bare of leaves, or an artificial mound or revetted
wall of earth, wood, concrete or other suitable materials a minimum
thickness of 3 feet at the top.

. (3) “Blaster”” means any individual holding a valid blaster’s license
isstied by the department.

{4) ““Blasting’’ means any method of loosening, moving or shattering
masses of solid matter by use of an explosive.

(5) "“Blasting agent’” means any explosive material or mixture, con-
sisting of a fuel and oxidizer, intended for blasting, not otherwise elassi-
fied as an explosive, if the material or mixture cannot be detonated by a
No. 8 test detonator when uneconfined,

(6) “Blasting cap” means a metallic capsule containing an initiating
explosive and a base charge, open at the upper end to accept a seetion of
safety fuse and used for initiating the primer or main charge.

(7) "Blasting mat” means a heavy mat of woven rope, steel wire, or
chain, or a mat improvised from timber, poles, rubber tires or other ap-
proved materials, placed over loaded holes to minimize the amount of
rock and other debris that might be thrown into the air,

. (8) “Biasting operation” means any operation, enterprise or activity
involving the use of blasting.
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(9) “Cap-sensitive explosive material’” means any explosive material
that can be detonated by means of a No, 8 test detonator when uncon-
fined.

(10) “Community” means a city, village or built-up inhabited area,

(11) “Crosscut’” means a small passageway driven at right angles to
the main entry to connect it with a parallel entry or air course.

(12) “Delay electric blasting cap” means an electric blasting cap with
a timing element interposed between the ignition head and the detonat-
ing eompound.

(13) “Department’” means the department of industry, labor and
human relations. ‘

(14) “Detonator’”’ means any device containing a detonating charge
that is used for initiating detonation in an explosive. The term includes,
but is not limited to, electric blasting caps of instantaneous and delay
types, blasting caps for use with safety fuses, detonating cord delay con-
nectors, and nonelectric instantaneous and delay blasting caps. '

(15} “Drift” means a horizontal passage underground which follows
the vein, as distinguished from a crosseut, which intersects it.

{16) “Electric blasting cap”.means a blasting cap designed for, and
capable of, initiation by means of an electric current.

(17) “Explosion” means the su‘oétantially instantaneous release of
both gas and heat, .

(18)_ “Explosive’” means any chemieal gompound., mixture or device,
the primary or common purpose of which is to function by explosion un-
less the co};npmind, mixture or device is otherwise classified by the de-
partment by rule,

(19) “Explosive materials” means explosives, blasting agents and det-
onators, The term includes, but is not limited to, dynamite and other
high explosives, slurries, emulsions, water gels, blasting agents, black
powder, pellet powder, initiating explosives, detonators, safety fuses,
squibs, detonating cord, igniter cord and igniters.

(20) “High explqsives" means explosive materials which are charac-
terized by a very high rate of reaction, high pressure development, and
the presence of a detonation wave in the explosion.

(21) “Highway" means any public street, public alley or public road.

(22) “Inhabited building”’ means a building regularly oceupied in
whole or in part as a habitation for human beings, or any church, school-
houss, railroad station, store or other structure where people are accus-
tpmed to assemble, except any building or structure oceupied in connec-
thl;;l v._'itlh the manufacture, transportation, storage or use of explosive
materials.

_ (28) “Low explosives”” means explosive materials which are character-
ized by deflagration or a low rate of reaction and the development of low
pressures, The term includes, but is not limited to black powder, safety
fuses, igniters, igniter cords and fuse lighters.
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(24) “Magazine” means any building, container or structure other
than an explosives manufacturing building, of approved construction
used for the storage of explosive materials.

(25) “No. 8 test detonator” means a detonator with 0.40 to 0.45 grams
pentaerythritol tetranitrate (PETN) base charge pressed to a specific
gravity of 1.4 grams/cubic centimeter (g/ec) and primed with standard
weights of primer.

{26) “Non-electric delay blasting cap” means a detonator with an in-
tegral delay element used 1n conjunction with, and eapable of being initi-
ated by, a detonating impulse,

~(27) “Operator” means the person who is responsible for a blastmg
operation at a blasting site,

(28} “Person’” means any individual, corporation, company, associa-
tion, firm, partnership, society or joint stock company.

(29) “Primer’’ means a capped fuse, electric detonator or any other
detonating device inserted in or attached to a cartridge of explosive.

(30) “Railway” means any steam, electric, diesel-electrie or other rail
track system which carries passengers for hire.

(81) “Stemming” means the inert material, such as drill enttings, used
in the collar portion or elsewhere of a blast hole to confine the gaseous
products of detonation.

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.05 Inspections. {1) GENERAL REQUIREMENTS. The authorized
inspectors of the department, upon pr: esenting approprlate credentials to
the owner, operator or agent in charge, may:.

(a) Enter without delay and at reasonable times any factory, plant,
establishment, construction site or other area, workplace or environment
where work is performed by an employe of an employer; and

(b) Inspect and investigate during regular working hours and at other
reasonable times, and within reasonable limits and in a reasonable man-
ner, any place of employment and all pertinent conditions, structures,
machines, apparatus, devices, equipment and materials therein, and to
question privately any employer, owner, operator, agent or employe,

(2) REPRESENTATION. The inspector, hefore making an inspection,
shall contact the employer or employer’s representative who shall he
given an opportunity to accompany the inspector during the physical
inspection of any workplace under sub. (1).

Note: The department policy is not to give advance notice, but in the seheduling and in the
act of inspecting it may not always be possible to avoid advance notice or to obtain accompa-
niment, but otherwise these rules will be diligently observed.

History: Cr. Register, April, 1985, No, 352, eff. 5-1-85.

ILHR 7.06 Fees, Fees for the registration of blasters, safety inspections
and petitions for variance shall be submitted as specified in ch. Ind 69,

Hisiory: Cr. Register, April, 1985, No. 352, eff. 5-1-85.

ILHR 7.07 Enforcement. The provisions of this chapter shall be en-
forced by the department, or by munieipal officials or other local officials
Register, April, 1983, No. 352
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who are required by law to enforce the administrative rules of the depart-
ment,

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.

ILHR 7.08 Appeals. (1) APPEAL OF LOCAL ORDER. Any person affected
by a local order which may be in conflict with a rule of the department
may petition the department for a hearing on the grounds that the local
order is unreasonable and in conflict with the rule of the department.

Note: Section 101.01 (1) {g), Stats., defines “local order” as any ordinance, order, rule or
determination of any common council, board of aldermen, board of trustees or the village
board, of any village or city, or the board of health of any municipality, or an order or direc-
t‘lgg of any official of such municipality, upon any matter over which the depariment has ju-
risdiction.

(2) PETITION OF ADMINISTRATIVE RULE, Pursuant to s, 227,015, Stats,,
any municipality, corporation or any 5 or more persons having an inter-
est in an administrative rule may petition the department requesting the
adoption, amendment or repeal of the rule,

History: Cr, Register, April, 1985, No. 352, eff. 5-1-85.

ILHR 7.09 Petition for variaice. (1) PROCEDURE. The department shali
consider and may grant a variance to an administrative rule upon receipt
of a fee, a completed petition for variance form from the owner and,
where applicable, a completed position statement from the chief of the
local fire department, if an equivalency is established in the petition for
variance which meets the intent of the rule being petitioned. The depart-
ment may impose specific conditions in a petition for variance to pro-
mote the protection of the health, safety or welfare of the employes or the
publie; Violation of those conditions under which the variance is granted
constitutes a violation of the rules of this chapter.

Nete #1: Copies of the petition for variance (form SB-8) and the position statement (form
SB-8A) are available at no charge from the Division of Safety and Buildings, P.C, Box 7969,
Madison, Wisconsin 53707,

Note #2 Section 101.02 (6), Stats., outlines the procedure for submitting petitions to the
department and the department procedures for hearing petitions,

(2) PETITION PROCESSING TIME, Except for priority petitions, the de-
partment shall review and make a determination on a petition for vari-
ance within 30 business days of receipt of all caleulations, documents and
fees required to complete the review. The department shall process prior-
ity petitions within 10 business days of receipt of the required items,

History: Cr. Reglster, April, 1985, No. 362, eff, 5.1-85.

" ILHR 7.10 Penalties. Penalties for violation of any provision in this
ghapter shall be assessed in accordance with s, 101,02 (12) and (13},
ta .

Note #1: Section 101.02 (13) (a), Stats., indicates penalties will be assessed against any em-
ployer, employe, owner or other person who fails or refuses to perform any duty lawfully en-
joined, within the time prescribed by the department, for which no penalty has been specifi-
cally provided, or who fails, neglects or refuses to comply with any lawful order made by the
department, or any judgment or decree made by any court in connection with ss, 16101 to
101,25, Stats, For each such violation, failure or refusal, such employe, owner or other person
mu]sqt forlfeit and pay into the state treasury a sum not less than $10 nor more than $100 for
each vielation. "

Register, April, 1985, No. 352
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Note #2: Section 101.02 (12), Stats., indicates that every day during which any person, per-

sons, torporation or any officer, agent or employe thereof, fails to observe and comply with an
order of the department will constitute a separate and distinet violation of such order,

History: Cr. Register, April, 1985, No, 352, eff, 5-1-85.

ILHR 7.11 Blasier's license, (1) GENERAL REQUIREMENTS. (a) No per-
son may prepare explosive charges or conduet blasting operations, and
no employer may employ any person for these purposes, unless the per-
son is 21 years of age and holds a valid blaster’s license issued by the
department after a determination of fitness by application and examina-
tion. The department shall issue the blaster’s license within 15 business
days after the applicant has successfully passed the examination,

(b} The applicant for a blaster's license shall be able to understand and
give written and oral orders in the English language.

{c) Persons authorized to prepare explosive charges or conduet blast-
ing operations shall comply with all provisions of this chapter, and shall
use every reasonable precaution to insure the safety of co-workers and
the general public. They shall not delegate the work of preparing explo-
sive charges or conducting blasting operations to a person who does not
hold a valid blaster’s license, except under their direct supervision, A
person not holding a valid blaster's license may act only as a helper.

{d) The licensing requirements in this subsection shall not apply to
laboratory, transportation, manufacturing or dealer operations,

‘(e) The blaster shall not engage in blasting operations other than those
indicated on the blaster’s license. A copy of the license shall be carried by
the_blaster during blasting operations, '

(f) Explosives shall be sold, given, delivered or transferred only to per-
sons holding a valid blaster’s license or authorized agents of concerns
employing licensed blasters. This paragraph does not apply to handload-
ing of smali arms ammunition for personal use and not for resale.

(2) APPLICATION, EXAMINATION AND RENEWAL. (a) Application for a
blaster's Hcense or its renewal shall be made to the department on forms
provided by the department,

Note: See appendix D for a sample copy of an application form,
(b) Examinations for the initial blaster’s license shall be given at those

times and places as determined by the department. A grade of 80% or
greater shall be considered a passing grade,

{e) After the initial registration of the blaster’s license, applications for
renewal shall be made every 4 years. The renewal shall be issued upon
suceessful completion of a qualifying examination. ’

Note: The qda]ifying examination for renewal is an open book exam mailed to each blaster
who applies for license renewal.

{3) DENIAL AND REVOCATION. (a) A blasfer’s license may be denied or
revoked by the department for any of the following reasons:

1, Violations of the provisions of this chapter;

2. Proof that the applicant or holder is charged with, is under indict-
ment for, or has been convicted of, a felony or a misdemeanor, if the

Reglster, April, 1985, No. 362
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circumstances of the pending charge or the offense substantially relate to
bhiasting operations;

3. The applicant or holder is a fugitive from justice;

4. The applicant or holder is an unlawful user of, or addicted to, alco-
hol, narcotics or drugs;

5., The applicant or holder has been adjudicated of mental incompe-
tence by a court of law;

6. Proof that the applicant or holder advocates, or knowingly belongs
to any organization or group that advoeates violent overthrow of or vio-
lent action against any federal, state or local government;

7. Proof that the applicant or holder suffers from a mental or physical
defect that would interfere with the safe handling of explosive materials;

- 8. Violation by the applicant or holder of any provision of any law or
regulation relating to explosive materials, or proof that false information
was willfully given or a misrepresentation was willfully made to obtain
the license; and

9. Gross negligence, incompetence or misconduct in the practice or
work allowed by the license.

(b) In any case where the department denies or revokes a license, the
department shall notify the applicant or license holder in writing, The
notice shall set forth tﬁe specifie basis for the denial or revocation and
state that upon written request a hearing before the department will be
held within 10 business days after the date of the request.

(e} Within 15 business days after the hearing the department shaill
state its findings and conclusions in writing and transmit a copy to the
applicant or former license holder.

(¢} Upon notice of the revocation of any license, the former license
holder shall immediately surrender to the department the license and all
copies thereof, The license revocation shall be for not less than one
month nor for more than one year.

(e) Any person whose blaster's license has been revoked shall be re-
quired to submit an application and pass a qualifying examination, as
preseribed in sub. (2) (a) and (b), before the Jicense is reinstated.

(4) CLASSIFICATION. Blaster’s licenses shall be classified as follows:

Nole: Licenses are issued for the specifie blasting activity permitted; i.e., a class 1a license is
different from a class 1b, and so on.

(a) Class 1 - Limiled or Basic. 1. The applicant for a class 1 license shall
have completed at least 4 months of acting as a helper with a licensed
blaster doing blasting, or equivalent qualifying experience approved by
the department, and shall have passed a qualifying examination.

2. A holder of a class 1 license shall not be permitted to do blasting
within communities nor within 500 feet of an inhabited building. Activi-
ties permitted for a holder of a class 1 license shall be as follows:

a, Stumpg, boulders, ice and frost,

b. Concrete footings and foundations,
Register, April, 1985, No. 362
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¢. Pole setting in muck or rock.

d. Drainage ditching, beaver dams and pot holes.

e. Well shooting using 10 pounds or less,

f. Dimension stone.

g. Seismic.

h, Special, such as boiler fube plugging, fertilizer piles.

(b) Class 2 - Underground Blasting. 1, The applicant for a class 2 license
shall have completed at least 4 months of acting as a helper with a k-
censed underground blaster doing biasting, or equivalent qualifying ex-
perience approved by the department, and shall have passed a qualifying
examination,

| 2. Activities permitted for a holder of a class 2 license shall be as fol-
ows:

a. Underground mining,
b, Underground construction and tunneling.

{c) Class 3 - Surface Blasting. 1. The applicant for a class 3 license shall
have completed at least 4 months of acting as a helper with a licensed
ciass 3 or class § blaster doing blasting, or equivalent qualifying experi-
ence approved by the department, and shall have passed a qualifying
examination.

2. A holder of a class 3 license shall not be per mitted to de blasting
within commaunities nor within 500 feet of an inhabited building. Activi-
ties permitted for a holder of a class 3 license shall be as follows:

a. Quairry and open-pit mining.
. b. Road cuts.

c. Trench blasting,

d. Site excavation.

(d)} Class 4 - Precision Blasting. 1. The applicant for a class 4 license
shall have completed at least 4 months of acting as 2 helper with a li-
censed class 4 or class b blaster doing specialty blasting, or equivalent
qualifying experience approved by the department, and shall have
passed a qualifying examination.

2. A holder of a class 4 license may do blasting within communities or
within 500 feet of an inhabited building. Actlwttes permitted for a holder
of a class 4 license shall be as follows:

a. Quarry and open-pit mining. -
b. Road cuts,

¢, Trench blasting,

d. Site excavation,

e, Low-structure demolition under 15 feet in height,
Register, April, 1985, No., 352
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f. Underwater demolition and excavation.
g. Well shooting.
h. Special, such as silos.

(e) Class 5 - Specialized Blasting. 1. Requirements for a class § license
shall consist of special qualifications and blasting experience as deter-
mined by the department, including blasting in communities, knowledge
of the explosives code, and passing a qualifying exam.

2. Acti-vities' permitted for a holder of a class 5 license shall be as fol-
lows:

a. High-structure demolition,

b. Special.
History: Cr. Register, April, 1985, No. 352, efi, 5-1-85.

ILHR 7.12 Recordkeeping, reporting and dealer operations. (1) PERMIT-
TED SALES. (a) Iixcept as provided in par. (b), a person engaged in the
business of dealing in explosive materials may sell, give, deliver or trans-
fer only to persons holding a valid Wisconsin blaster’s license or autho-
rized agents of concerns employing licensed blasters.

(b) Black powder and smokeless propellants, for sportsmen’s‘ use may
be purchased by persons not possessing a Wisconsin blaster’s license.

(2) SALES RECORDS, (a) Bxplosive materials dealers shall keep a record
of all sales involving explosive materials for 5 years, The records shall be
made available to the department upon reguest. .

(b) Invoices, sales stips, delivery tickets, receipts or similar papers rep-
resenting individual transactions shall satisfy the requirements for
records provided they include the signature of any receiver of the explo-
sive materials,

(e) Records made and kept for compliance with regulations of the fed-
eral bureau of aleohol, tobaeco and firearms need not be duplicated to
satisfy the requirements of this subsection,

(3) REPORTING THEFT OR L08S. The theft or loss of explosive materials
shall be reported to the local law enforcement agency.

Note: The federal bureau of alcohol, tabacce and firearms requires reporting the theft or loss
of any explosive materials within 24 hours by telephoning 1-800-424-9555.

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85.

Subehapier 11
Storage of Explosive Materials

Note: Sections ILHR 7.203 to 7.220 follow the storage requirements of subpart K of the

federal bureau of alcohol, tobacco and firearms. Section numbering corresponds with that
used in 27 CFR Part 55.

ILHR 7.20 General storage requirements. (1) NOTIFICATION, Any per-
son storing explosive materials shall notify the local fire department and
local law enforcement agency of the place, extent and manner of the stor-
age.

Register, April, 1985, No. 362
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(2) STORAGE PERMIT. Any person storing explosive materials in a com-
munity shall obtain written permission in advance from the department
and the explosives shall be stored in an approved magazine, The depart-
ment shall issue the explosive storage permit within 15 business days of
rela]ceiving proof that the storage complies with the requirements of this
chapter.

Note: See appendix E for a sample copy of an application form,

(3) MAGAZINE RESPONSIBILITY, Magazines shall be under the responsi-
bility of a person at least 21 years of age and specifically appointed for
the purpose. This person shall have possession of the keys of the maga-
zine and shall be responsible for the safe storage of explosives contained
in the magazine.

(4} S1GNs. Signs with the words EXPLOSIVES - KEEP OFF legibly
printed in contrastinﬁ colors and in letters at least 8 inches in height and
1/4 inch in stroke, shall be posted and maintained at all times on the
premises on which the magazines are located, Except for Type 8
magazines, the signs shall be located so that a bullet fired directly at
them will not strike any magazine,

(5) INDOOR MAGAZINE LOCATIONS, Indoor magazines shall be located
on the floor nearest the ground level, within 10 feet from an outside en-
trance, and at least 10 feet from another magazine,

History: Cr, Register, April, 1985, No, 352, eff, 5-1-85,

ILHR 7.203 Types of magazines. For the purposes of this chapter, there
are b types of magazines. These types, together with the classes of explo-
silxse mz(zgerials which may be stored in them, shall be as specified in subs.
(1) to (B).

(1) TyreE 1 MaAGAZINES. Type 1 magazines shall be permanent
magazines for the storage of high explosives, subject to the Iimitations
prescribed by ss. ILHR 7.206 and 7.213. Other classes of explosive mate-
rials may also be stored in Type I magazines,

(2) TYPE 2 MAGAZINES, Type 2 magazines shall be mobile and portable
indoor and outdoor magazines for the storage of high explosives, subject
to the limitations prescribed by ss. ILHR 7.206, 7.208 (2) and 7.213.
Other classes of explosive materials may also be stored in Type 2
magazines,

(3) TyrE 3 MaGAZINES. Type 3 magazines shall be portable outdoor
magazines for the temporary storage of high explosives while attended,
subject to the limitations preseribed by ss. ILHR 7.206 and 7.213, Other
classes of explosive materials may also be stored in Type 3 magazines.

Note: An example of & Type 3 magazine is a “day-box"’,

(4) TYPE 4 MAGAZINES. Type 4 magazines shall be magazines for the
storage of low explosives, subject to the limitations preseribed by ss.
IT.HR 7,206 (2), 7.210 (2) and 7.213, Blasting agents may be stored in
Type 4 magazines, subject to the limitations preseribed by ss. ILHR
T7.206 (8), 7.211 (2) and 7.218. Detonators that will not mass detonate
may alsc be stored in Type 4 magazines, subject to the limitations pre-
scribed by ss, ILHR 7.206 (1), 7.210 {(2) and 7.213.

Register, April, 1985, No. 352
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{5) TYPE 5 MAGAZINES, Type b magazines shall be magazines for the
storage of blasting agents, subject to the limitations preseribed by ss.
ILHR 7.206 (3), 7.211 (2) and 7.213,

Note: Complete plans for all types of mégazines ara available from the .8, Bureau of
Mines, explosive manufacturers, and the Institute of Makers of Explosives.

History: Cr. Register, April, 1985, No, 852, eff, 5-1-85.

ILHR 7.204 Inspection of magazines. Any person storing explosive ma-
terials shall inspect their magazines at least every 7 calendar days, This
inspection need not be an inventory, but shall be sufficiént to determine
whether there has been unauthorized entry or attempted entry into the
magazines, or unauthorized removal of the contents of the magazines.

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.

ILHR 7.205 Movement of explosive maferials, All explosive materials
shall be kept in locked magazines meeting the requirements in this chap-
ter unless the materials are in the process of manufacture; being physi-
cally handled in the operating process of a licensee or user; being used; or
being transported to a place of storage or use by a licensee or permittee or
by a person who has lawfully acquired explosive materials. -

History: Cr. Register, April, 1985, Mo, 353, off, 6-1-85,

ILHR 7.206 Location of magazines, (1) HIGH EXPLOSIVES STORAGE. Out-
door magazines in which high explosives are stored shall be located no
closer to inhabited buildings, passenger railways, public highways, or
other magazines in which high explosives are stored, than the minimum
distances specified in the table of distances for storage of explosive mate-
rials in s, ILHR, 7.218. :

(2) Low EXPLOSIVES STORAGE, Outdoor magazines in which low explo-
sives are stored shall be located no closer to inhabited buildings, passen-
ger railways, public highways, or other magazines in which explosive ma-
terials are stored, than the minimum distances specified in the table of
distances for storage of low explosives in s. ILHR 7.219, The distances
sh?iwn in s, ILHR 7.219 shall not be reduced by the presence of barri-
¢ades,

(3) BLASTING AGENTS S$TORAGE. (a} Outdoor magazines in which blast-
ing agents in quantities of more than 50 pounds are stored shall he lo-
cated no closer to inhabited buildings, passenger railways, or public high-
ways than the minimum distances specified in the table of distances for
storage of explosive materials in s. ILHR 7.218,

(b} Ammonium nitrate and magazines in which blasting agents are
stored shall be located no closer to magazines in which high explosives or
other blasting agents are stored than the minimum distances specified in
the table of distances for the separation of ammonium nitrate and blast-
ing agents in s, ILHR 7.220. However, the minimum distances for
magazines in which explosives and blasting agents are stored from inhab-
ited buildings, passenger railways, or public highways, shall not be less
than the distances specified in the table of distances for storage of explo-
sive materials in s, ILHR 7.218, )

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.207 Construction of Type 1 magazines. A Type 1 magazine is a
permanent structure, such as but not limited to, a building, an igloo or
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“Army-type structure”, a tunnel, or a dugout. It shall be bullet-resis-
tant, fire-resistant, weather-resistant, theft-resistant and ventilated.

(1) BuiLDINGS. All Type 1 building magazines shall be constructed of
masonry, wood, metal or a combination of these materials, and have no
openings except for entrances and ventilation. The ground around build-
ing magazines shall slope away for drainage or other adequate drainage
shall be provided. The construction of Type 1 building magazines shall
comply with the requirements of pars. {(a) to (k).

(a) Masonry wall construction, Masonry wall construction shall consist
of brick, concrete, tile, cement block, or cinder block and be not less than
6 inches in thickness. Hollow masonry units used in construction shall
have all hollow spaces filled with well-tamped, coarse, dry sand or weak
concrete consisting of at least a mixture of one part cement and 8 parts of
sand with enongh water to dampen the mixture while tamping in place.
Intertoxlwalls shall be constructed of, or covered with, a nonsparking
materia

(b} Fabricated metal wall construciion, Metal wall construction shall
consist of sectional sheets of steel or aluminum not less than numhber 14-
gauge, securely fastened to a metal framework. Metal wall construction
shall be either lined inside with briek, sclid cement blocks or hardwood
not less than 4 inches thick, or shall have at least a 6 inch sand £li be-
tween interior and exterior wa]ls Interior walls shall be constructed of,
or covered with, a nonsparking material,

(c) Wood frame wall construction. The exterior of outer wood walls shail
be covered with iron or aluminum not less than number 26-gauge. An
inner wall of, or covered with, nonsparking material shall be constructed
s0 as to provide a space of not less than 6 inches between the outer and
inner walls, The space shall be filled with coarse, dry sand or weak con-
crete.

(d) Fleors. Floors shall be constructed of, or covered with, a nonspark-
ing material and shall be strong enough to bear the weight of the maxi-
mum quantity to be stored. Use of pallets covered with a nonsparking
material is considered equivalent to a floor construeted of or covered
with a nonsparking material.

(e) Foundalions. Foundations shall be construected of brick, concrete,
cement block, stone, or wood posts. If piers or posts are used, in lieu of a
continuous foundation, the space under the buildings shall be enclosed
with not less than 26-gauge metal.

(f) Rogf. Ixcept for buildings with fabricated metal roofs, the outer
roof shall be covered with no less than number 26-gauge iron or alumi-
num, fastened to at least 7/8-inch sheathing.

(g) Bullet-resistan! ceilings or roofs. Where it is possible for a bullet to
be fired directly through the roof and into the tnagazine at such an an%e
that the bullet would strike the explosives within, the magazine shall be
protected by one of the following methods:

1. A sand tray lined with a layer of building paper, plastic, or other
nonporous material, and filled with not less than 4 inches of coarse, dry
sand and located at the tops of inner walls covering the entire ceiling
area, except that portion necessary for ventilation.
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2. A fabricated metal roof construeted of 3/16-inch plate steel lined
with 4 inches of hardwood, For each additional 1/16 inch of plate steel,
the hardwood lining may be decreased one inch.

(h) Doors, All doors shall be constructed of not less than 1/4-inch plate
steel and lined with at least 2 inches of hardwood, Hinges and hasps shall
he attached to the doors by welding, riveting, or bolting with nufs on the
inside of the door. Hinges and hasps shall be installed in such a manner
that they cannot be removed when the doors are closed and locked.

(i) Locks. Each door shal! be equipped with 2 mortise locks; 2 padiocks
fastened in separate hasps and staples; a combination of a mortise lock
and padlock; a moriise lock that requires 2 keys to open; or a three-point
lock. Padlocks shall have at least § tumblers and a casehardened shackle
of at least 3/8-inch diameter. Padlocks shall be protected with not less
than 1/4-inch steel hoods construeted so as to prevent sawing or lever
action on the locks, hasps and staples, These requirements do not apply
to magazine doors that are adequately seeured on the inside by means of
a bolt, lock or bar that cannot be actuated from the outside.

(i) Ventilation, Ventilation shall be provided to prevent dampness and
heating of stored explosive materials. Ventilation openings shall be
sereened to prevent the entrance of sparks. Ventilation openings in side
walls and foundations shall be offset or shielded for bullet-resistant pur-
poses. Magazines having foundation and roof ventilators with the air cir-
culating between the side walls and the floors and between the side walls
and the ceiling shall have a wooden lattice lining or equivalent to prevent
the packages of explosive materials from being stacked against the side
walls and blocking the air circulation.

(k) Exzposed melal. No sparking material may be exposed to contact
with the stored explosive materials. All ferrous metal nails in the floor
and side walls, which might be exposed to contact with explosive materi-
als, shall be blind nailed, countersunk, or covered with a nonsparking
lattice work or other nonsparking material.

(2) TGLoOS, “ARMY-TYPE STRUCTURES", TUNNELS AND DUGOUTS. All
Type 1 igloo, “Army-type structure”, tunnel and dugout magazines
shall be construected of reinforced conerete, masonry, metal, or a combi-
nation of these materials. They shall have an earthmound covering of
not less than 24 inches on the top, sides and rear unless the magazine
meets the requirements of sub, (1) {g). Interior walls and floors shali be
constructed of, or covered with, a nonsparking material. Magazines of
this type shall also be constructed in conformity with the requirements of
subs, (1) {(d) and (1) (h) to (k).

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.208 Construction of Type 2 magazines, A Type 2 magazine is a
box, trailer, semi-trailer, or other mobile facility.

(1) OUTDOOR MAGAZINES. {a) General, Outdoor Type 2 magazines shall
be bullet-resistant, fire-resistant, weather-resistant, theft-resistant and
ventilated. They shall be supported to prevent direct contact with the
ground and, if less than one cubic yard in size, shall be securely fastened
to a fixed object. The ground around outdoor magazines shall slope away
for drainage or other adequate drainage shall be provided. When unat-
tended, vehicular magazines shall have wheels removed or otherwise ef-
fectively immobilized by kingpin locking devices or other methods ap-

Register, April, 1985, No, 352




14 WISCONSIN ADMINISTRATIVE CODE
ILHR 7

proved by the department. The construction of outdoor Type 2
magazines shall eomply with the requirements of pars. (b) to (d).

(b} Exterior construciion. The exterior and doors shall be constructed
of not less than 1/4-inch steel and lined with at least 2 inches of hard-
wood, Magazines with top openings shall have lids with water-resistant
seals or which overlap the sides by at least one inch when in a closed
position.

(c) Hinges and hasps. Hinges and hasps shall be attached to doors by
welding, riveting, or belting with nuts on the inside of the door. Hinges
and hasps-shall be installed so that they cannot be removed when the
doors are elosed and locked,

(d) Locks, Each door shall be equipped with 2 mortise locks; 2 padlocks
fastened in separate hasps and staples; a combination of a mortise loek
and a padlock; a mortise lock that requires 2 keys to open; or a three-
point loek, Padlocks shall have at least 5 tumbiers and a case-hardened
shaekle of at least 3(8-inch diameter. Padlocks shall be protected with
not less than 1/4-inch steel hoods constructed so as to prevent sawing or
fever action on the locks, hasps and staples, These reguirements do hot
apply to magazine doors that are adequately secured on the inside by
means of a bolt, lock or bar that cannot be actuated from the outside.

(2) INDOOR MAGAZINES, (a) General. Indoor Type 2 magazines shall be
fire-resistant and theft-resistant. They need not be bullet-resistant and
weather-resistant if the buildings in which they are stored provide pro-
tection from the weather and from bullet penetration. No indoor maga-
zine may be located in a residence or dwelling, The indoor storage of high
explosives shall not exceed a quantity of 50 pounds. More than one in-
door magazine may be located in the same building if the total quantity
of explosive materials stored does not exeeed 50 pounds. Except as pro-
vided ins. ILHR 7.213, detonators shall be stored in a separate magazine
and the total quantity of detonators shall not exceed 5,000, The con-
struction of indoor Type 2 magazines shall comply with the requirements
of pars, (b) to (d). .

(b) Exterior construction, Indoor Type 2 magazines shall be con-
structed of wood or metal according to one of the following specifications:

1. Wood indoor magazines shall have sides, bottoms and deors con-
structed of at least 2 inches of hardwood and shall be well braced at the
corners, They shall be covered with sheet metal of not less than number
26-%{auge. Nails exposed to the interior of magazines shall be counter-
sunk,

2. Metal indoor magazines shall have sides, bottoms and doors con-
structed of not less than number 12-gauge metal and shali be lined inside
with a nonsparking material. Edges of metal covers shall overlap sides at
least one inch.

(¢) Hinges and hasps. Hinges and hasps shall be attached to doors by
welding, riveting, or bolting with nuts on the inside of the door. Hinges
and hasps shall be installed so that they cannot be removed when the
deors are closed and locked.

(d) Locks. Bach door shall be equipped with 2 mortise locks; 2 padlocks
fastened in separate hasps and staples; a combination of a mortise lock
and a padlock; a mortise lock that requires 2 keys to open; or a three-
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point lock, Padlocks shall have at least b tumblers and a case-hardened
shackle of at least 3{8 -inch diameter, Padlocks shall be protected with
not less than 1/4-inch steel hoods constructed so as to prevent sawing or
lever action on the locks, hasps and staples, Indoor magazines located in
secure rooms that are locked as provided in this paragraph may have
each door locked with one steel padlock, which need not be protected by
a steel hood, having at least 5 tumblers and a case-hardened shackle of at
least 3/8—1nch dlameter, if the door hinges and lock hasp are securely fast—
ened to the magazine. These requirements do not apply to magazine
doors that are. adequately secured on the inside by means of a bolt, lock
or bar that cannot be actuated from the cutside. -

-(3) DETONATOR BOXES. Magazines for detonators in quantities of 100
or less shall have sides, bottoms and doors construeted of not less than
number 12-gauge metal and lined with a nonsparking material. Hinges
and hasps shall be attached so they cannot be removed from the outside,
One steel padlock, which need not be protected by a steel hood, having at
least § tumblers and a case-hardened shackle of at least 3/8-1nch diame-
ter shall be sufficient for locking purposes.

Hlslol’j Cr. Register, April, 1985, No. 352, eff. 5-1-85 :

ILHR 7.209 Consiruction of Type 3 magazmes. A Type 3 magazme 1s a
“day-box" or other portable magazine. It shall be fire-resistant, weather-
resistant and theft-resistant. A Type 8 magazine shall be construeted of
not less than number 12-gauge steel, lined with at least either 1/2-inch
plywood or 1/2-inch Masonite-type hardboard. Doors shall overlap sides
by at least one ineh. Hinges and hasps shall be attached by welding, riv-
eting, or bolting with nuts on the inside. One steel padlock, which need
not be protected by a steel hood, having at least 5 tumblers and a case-
hardened shackle of at least 3/8—mch diameter is sufficient for locking
purposes. Explosive materials shall not be left unattended in Type 3
ntlagazmes and shall be removed to Type 1 or 2 magazines for unattended
storage :

H:slory: Cr. Register, April, 1985, No. 352, ‘eff. 5-1-85.

ILHR 7.210 Construction of Type 4 magazmes A Typed niélgazme isa
building, igloo or *“Army-type structure”, tunnel, dugout, box, traller, or
a semitrailer or other mobile facility.

{1) OUTDOOR MAGAZINES, {a) General. Outdoor Type 4 magazmes shall
be fire-resistant, weather—resastant and theft-resistant. The ground
around outdoor magazines shall slope away for drainage or other ade-
quate drainage shall be provided. When unattended, vehicular
magazines shall have wheels removed or otherwise be effectwe]y immobi-
lized by kingpin locking devices or other methods approved ly the de-
partment. The construction of outdoor Type 4 magazmes sha comply
with the requirements of pars. (b} to (d}.

{b) Construction, Outdoor Type 4 magazines shall be. constructed of
masonry, metal-covered wood, fabricated metal, or a combination of
these materials, Foundations shall he constructed of brick, concrete, ce-
ment block, stone, or metal or wood posts, If piers or posts are used,'in
lieu of a continuous foundation, the space under the building shall be
enclosed with fire-resistant material. The walls and floors shall be con-
strueted of, or covered with, a nonsparking material or lattice work. The
doors shall be metal or solid wood covered with metal.
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(e) Hinges and hasps. Hinges and hasps shall be attached fo doors by
welding, riveting, or bolting with nuts on the inside of the door, Hinges
and hasps shall be installed so that they cannot be removed when the
doors are closed and locked,

(d) Lacks. Each door shall be equipped with 2 mortise locks; 2 padlocks
fastened in separate hasps and staples; a combination of a mortise lock
and a padlock; a mortise lock that requires 2 keys to open; or a three-
point lock. Padlocks shall have at least 5 tumblers and a case-hardened
shackle of at least 3/8-inch diameter, Padlocks shall be protected with
not less than 1/4-inch steel hoods construeted so as to prevent sawing or
lever action on the lo¢ks, hasps and staples. These requlrements do not
apply to magazine doors that are adequately secured on the inside by
means of a bolt, lock or bar that cannot be actuated from the outside,

(2) INDOOR MAGAZINES. (a) General. Indoor Type 4 magazines shall be
fire-resistant and theft-resistant. They need not be weather-resistant if
the buildings in which they are stored provide protection from the
weather, No indoor magazine may be located in a residence or dwelling,
The indoor storage of low explosives shall not exceed a quantity of 50
pounds. More than one indoor magazine may be located in the same
building if the total quantity of explosive materials stored does not ex-
ceed 50 pounds. Detonators that will not mass detonate shall be stored in
a separate magazine and the total number of electric detonators shali not
exceed 5,000, The construction of indoor Type 4 magazines shall comply
with the requirements of pars. (b} to (d). .

(b) C‘onslmciwn Indoor Type 4 magazines shall be constructed of ma-
sonry, metal-covered wood, fabricated metal, or a combination of these
materials, The walls and floors shall be constructed of, or covered with, &
nonﬁpal kn}ag matemai The doors shall be metai or solid wood covered
wat meta '

(c) Hznges and hasps. Hinges and hasps shali be attached to doors by
welding, riveting, or bolting with nuts on the inside of the door, Hinges
and hasps shall be installed so that they cannot be removed when the
doors are closed and locked

{d) Lacks Each door shall i)e equlpped w1th 2 morttse locks, 2 padlocks
fastened in separate hasps and staples; a combination of a mortise lock
and padlock; a mortise lock that requires 2 keys to open; or a three-point
loek. Padlocks shall-have at least 5 tumblers and a case-hardened shackle
of at least 8/8-inch diameter. Padlocks shall be protected with not less
than 1/4-inch steel hoods constructed so as to prevent sawing or lever
action on the locks, hasps and staples. Indoor magazines located in se-
cure rooms that are locked as provided in this paragraph may have each
door locked with one steel padlock, which need not be protected b
steel hood; having at least 5 tumblers and a ¢ase-hardened shackle of at
least 3/8~1nch dtameter, if the door hinges and lock hasp are securely fast-
ened to the magazine. These requirements do not apply to magazine
doors that are adequately secured on the inside by means of a bolt, lock
or bal that cannot be actuated Irom the outside.

Hlslﬂr} Cr Registor April, 1985, No 352, eff, §.1-85.

'ILHR 7.211 Consiruction of Type 5 magazmes A Type5 magazme is a
building, igloo or “Army-type structure”, tunnel, dugout, bin, box,
trailer, or a semitrailer or other mobile facility.
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(1) QUTDOOR MAGAZINE, (a) General. Outdoor Type b magazines shall
be weather-resistant and theft-resistant. The ground around outdoor
magazines shall slope away for drainage or other adequate drainage shall
be provided. When unattended, vehicular magazines shall have wheels
removed or otherwise be effectively immobilized by kingpin locking de-
vices or other methods approved by the department, The construction of
((}il)l;:%oo(rd')rype 6 magazines shall comply with the requirements of pars.

o (d).

{b) Construc.n‘-on. The doors shall be constructed of solid wood or metal,

(¢) Hinges and hasps. Hinges and hasps shall be attached to doors by
welding, riveting, or bolting with nuts on the inside of the door. Hinges
and hasps shall be installed so that they cannot be removed when the
doors are closed and locked.

(d) Locks. Each door shall be equipped with 2 mortise locks; 2 padlocks
fastened in separate hasps and staples; a eombination of a mortise lock
and a padlock; a mortise lock that requires 2 keys to open; or a three-
point lock. Padlocks shall have at least 5 tumblers and a case-hardened
shackle of at least 3/8-inch diameter. Padlocks shall be protected with
not less than 1/4-inch steel hoods econstructed so as to prevent sawing or
lever action on the locks, hasps and staples, Trailers, semitrailers and
similar vehieular magazines may, for each door, be locked with one steel
padlock, which need not be protected by a steel hood, having at least b
tumblers and a case-hardened shackle of at least 3/8-inch diameter, if the
door hinges and lock hasps are securely fastened to the magazine and to
the door frame. These requirements do not apply to magazine doors that
are adequately secured on the inside by means of a bolt, lock or bar that
cannot be actuated from the outside.

(2) TNDOOR MAGAZINES, (a) General. Indoor Type 6 magazines shall be
theft-resistant. They need not be weather-resistant if the buildings in
which they are stored provide protection from the weather. No indoor
magazine may be located in a residence or dwelling, Indoor magazines
containing quantities of blasting agents in excess of 50 pounds are sub-
ject to the requirements of s. ILHR 7.206, The construction of indoor
Type b magazines shall comply with the requirements of pars. (b) to (d).

(b) Construction. The doors shall be constructed of wood or metal.

(e} Hinges and hasps. Hinges and hasps shall be attached to doors by
welding, riveting, or bolting with nuts on the inside. Hinges and hasps
shall be installed so that they cannot be removed when the doors are
closed and locked.

(d) Locks. Each door shall be equipped with 2 mortise locks; 2 padlocks
fastened in separate hasps and staples; a combination of a mortise lock
and a padlock; a mortise lock that requires 2 keys to open; or a three-
point lock. Padlocks shall have at least 5 tumblers and a case-hardened
shackle of at least 3/8-inch diameter, Padlocks shall be protected with
not less than 1/4-inch steel hoods eonstructed so as to prevent sawing or
lever action on the locks, hasps and staples. Indoor magazines located in
secure rooms that are locked as provided in this paragraph may have
each door locked with one steel padlock, which need not be protected by
a steel hood, having at least 5 tumblers and a case-hardened shackle of at
least 3/8-inch diameter, if the door hinges and lock hasps are securely
fastened to the magazine and to the door frame. These requirements do
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not apply to magazine doors that are adequately secured on the inside by
means of a bolt, lock or bar that cannot be actuated from the outside.

History: Cr. Register, Apni 1985, No. 352, eff, 5-1-85.

ILHR 7.212 Smoking and open flames, Smoking, matches, open ﬂames

and spark producing devices shall not be permitted in any magazine,

within 50 feet of any outdoor magazine, or within any room containing
an indoor magazine,

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.

ILHR 7.213 Quaniity and storage restrictions. (1) MAXIMUM QUANTI-
TiES, Fixplosive materials in excess of 300,000 pounds or detonators in
excess of 20 miltion shall not be stored in one magazine unless approved
by the department.

(2) DETONATOR STORAGE, Except as provided in pars. (a) and (b), det-
onators}shall not be stored in the same magazine with other explosnve
materials,

‘(a) Ina Type 4 magazine, detonators that will not mass detonate may
be stored with electric squibs, safety fuse, igniters and igniter cord.

“(b) In'a Type I or Type 2 magazine, detonators may he stored with
delay devices, electric squibs, safety fuse, igniters and igniter cord.

_ History: Cr. Reglster, April, 1985, No. 352, off. 5-1-85.

ILHR 7.214 Storage within Types 1, 2, 3 and 4 magazines. The following
requlrements sha]l apply to storage within Types1, 2, 3and 4 magazines,

(1) PLACEMENT WITHIN MAGAZINES. Explosive materla]s within a mag-
azine shall not be placed directly against interior walls and shall be
stored so as not' to interfere w1ti ventilation. To prevent contact of
stored explosive materials with walls, a nonsparkmg lattice work ar
other nonsparkmg matenal may be used.

(2) INVENTORY AND INSPECTION, Containers of explosive materials
shall be stored so that labels are visible, Stocks of explosive mqterlals
shall be stored so they can be easily counted and checked upon inspec-
tion.

{38) OPENING OF CONTAINERS, Except with respect to fiberboard or
other nonmetal containers, containers of explosive materials shall not be
unpacked or repacked inside a magazine or within 50 feet of a magazine,
and shall not be unpacked or repacked close to other explosive materials,
Containers of explosive materials shall be closed while being stored.

-{4) Toors. Tools used for opening or closing containers of explosive
materials shall be. of nonsparking materials, except that metal slitters
may be used for opening fiberboard containers. A wood wedge and a fiber,
rubber or wooden mallet shall be used for opening or closing wood con-
tainers of explosive materials. Metal tools other than nonsparking trans-
fer conveyors shalI not be stored in any magazme containing hlgh explo-
sives, ‘ :

H:siory Cr Reglster. Apnl 1985, No. 352, eff, 5-1-85.
" ILHR .7.215 Housckeepmg. (1} CLEANING AND MAINTENANCE,

Magazines shall be kept elean, dry, and free of grit, paper, empty pack-
ages and containers, and rubbish. Floors shall be regularly swept.
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Brooms and other utensils used in the cleaning and maintenance of
magazines shall have no spark-preducing metal parts, and may be kept
in magazines. Floors stained by leakage from explosive materials shall be
cleaned according to instructions of the explosives manufacturer.

(2) DETERIORATED BXPLOSIVES, When any explosive material has de-
teriorated it shall be destroyed in accordance with the advice or instrue-
tions of the manufacturer or distributor,

Nele: Explosive materials are affected by age and storage conditions, Under extreme condi-
tions explosive materials may deteriorate to the point where they are either unfit for use or
unusually hazardous, If thereis any question about the condition of an explosive material, the
manufacturer or distributor should be consulted,

{3) AREA AROUND MAGAZINES, The area surrounding magazines shall
be kept clear of rubbish, brush, dry grass, or trees, except live trees more
than 10 feet tall, for not less than 25 feet in all directions, Volatile materi-
als shall be kept a distance of not less than 50 feet from outdoor
magazines. Living foliage which is used to stabilize the earthen covering
of a magazine need not be removed.

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85.

ILHR 7.216 Repair of magazines. {1) REMOVING EXPLOSIVES, Before re-
pairing the interior of magazines, all explosive materials shall be re-
moved and the interior cleaned. Before repairing the exterior of
magazines, all explosive materials shall be removed if there exists any
possibility that repairs may produce sparks or flame,

(2) STORING REMOVED EXPLOSIVES, Explosive materials removed from
magazines under repair shall be placed in other magazines appropriate
for the storage of those explosive materials, or placed a safe distance
from the magazines under repair where they are to be properly guarded
and protected until the repairs have been completed.

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.217 Lighting. (1). SAFETY LIGHTS. Batfery-activated safety
lights or battery-activated safety lanterns may be used in explosives
storage magazines,

(2) BLECTRIC LicHTS, Eleetric lighting used in any explosives storage
magazine shall meet the standards preseribed in ch, ILHR 16, for the
conditions present in the magazine at any time. All electrical switches
shall be located outside of the magazine and shall also meet the standards
preseribed in ch, ILHR 16,

(3) RECORDKERPING, Copies of invoices, work orders or similar docu-
ments which indicate the lighting complies with ch, ILHR 16, shall be
gvai}able for inspection by the department.

History: Cr. Register, April, 1985, No. 352, off, 5-1-85.

ILHR 7.218 Separation distances for sforage of explosive malterials. As
specified in s, ILHR 7,206, outdoor magazines shall be located according
to the distances specified in Table 7.218.
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(1) MULTIPLE MAGAZINES, Where 2 or more magazines are located on
the same property, each magazine shall comply with the minimum dis-
tances speeified in Table 7.218 from inhabited buildings, railways and
highways. The magazines shall be separated {rom each other by not less
than the distances specified for “Separation of Magazines”.

{a) The magazine with the greater quantity of explosives shali govern
the separating distance, except that the quantity of explosives contained
in'cap magazines shall govern in regard to the spacing of the cap maga-
.zine from magazines containing other exp]osives. :

~(b) If any 2 or more magazines are separated. from each other by less
‘than the specified “Separation of Magazines” distances, then the 2 or
‘more magazines, as a group, shall be considered as one magazine, and the
total quantity of explosives stored in the group shall be treated as if
stored in a single magazine located on the site of any magazine of the
group, and shallcomply with the minimum distances specified from
other magazines, inhabited buildings, rallways and highways.

Note #1: All {ypes of blasting caps in strengths through No, 8 eap should be rated at 1-1/2
pounds of explosives per 1,000 caps, For strengths higher than No. 8 eap, the manufacturer
should be consulted. - . Lo

Note #2; For quantity and distance purposes, detonating cord of 50 or 60 grains per foot
should be caleulated as equivalent to 9 pounds of high explosives per 1,000 feet, Heavier or
lighter core loads should be rated proportionately.

(2) BARRICADED M:.\GAZIN.E.S. In using Table 7.218, a magazine shéll be
constdered barricaded whenever:

{a) It is sereened from an inhabited building or other magazine, either
by natural features of the ground or by an artificial barricade of such
height that a straight line drawn from the top of any sidewall of the mag-
azine to any part of the building to be protected will pass through the
intervening barricade; or

(b) It iz sereened from a railway or highway, either by natural features
of the ground or by an artificial barricade of such height that a straight
line drawn from the top of any sidewali of the magazine to a point 12 feet
above the center of the railway or highway will pass through the inter-
vening barricade,

{3) MINING LOCATIONS. Explosives magazines, except detonator
magazines, shall not be located nearer than 200 feet from regular operat-
ing places of any mine or quarry, or from any mine shaft, tunnel or slope
opening at the surface. Table 7.218 shall not apply at these places.

History: Cr, Register, April, 1985, No. 352, eff. 5-1-85.

ILHR 7.219 Separation disiances for storage of low explosives, As speci-
fied in s. ILHR 7.206, outdoor magazines in which low explosives are
stored shall be located according to the distances specified in Table 7.219,
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TABLE 7.219
SEPARATION DISTANCES FOR STORAGE OF LOW EXPLOSIVES
Distances in Feet
. From. .
Quantity of Explosives Public From
in Pounds From Railways  Above
inhabited and Ground
Over Not Over Buildings  Highways Magazines
] 1,000 75 8 B0
1,000 5,000 115 115 75
5,000 10,000 150 150 100
10,600 20,000 190 190 125
20,000 30,000 215 215 145
30,000 40,000~ ©235 235 156
40,000 50,008 250 - 250 1656
50,000 60,000 260 260 175
60,000 70,000 - 270 270 185
76,000 80,000 280 ¢ 280 190
80,000 90,000 295 295 195
90,000 100,000 300 - 300 200 -
100,000 200,000 376 375 250
200,000 300,000 450 450 300

History: Cr. Register, April, 1985, No. 362, eff. 5-1-85.

ILHR 7.220 Separation distances [or ammonium nilraie and blasting
agents. As specified in s. ILHR 7.206, ammonium nitrate and blasting
%geznézs shall be located according to the distances ‘specified in Table

220, :
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- 'TABLE 7.220
SEPARATION DISTANCES OF AMMONIUM
NITRATE AND BLASTING AGENTS FROM
EXPLOSIVES OR BLASTING AGENTS

Minimum Separation
Distance of Aceeptor |Minimum
Donor Weight in Pounds from Donor When Thlckness
: Barricaded (Feet) Artlﬁclal
Over = Not Over Ammonium Blasting - | Barricades
: Nitrate - Agent - (Inches)
100 3 11 12
100 300 4 14 12
300 600 5 18 12
600 ~ 1,000 6 22 12
1,000 1,600 T 25 12
1,600 2,000 8 29 12
<+ 2,000 < 3,000 9 : 82 - 15
3,000 4,000 .10 36 15
4,000 6,000 ‘11 40 156
6,000 8,000 12 43 20
8,000 - 10,000 13 47 20
10,000 12,000 14 50 20
12,000 - 16,000 . 15 bd 25
16,000 . 20,000 16 58 25
20,000 25,000 18 66 25
25,000 30,000 19 68 30
30,000 35,000 - - 20 72 30
36,000 40,000 21 76 30
40,000 45,000 22 79 35
45,000 50,000 23 83 _ 35
50,000 55,000 24 86 - -3h
55,000 60,000 . 25 a0 35
60,000 70,000 26 94 40
70,000 80,000 28 101 40
80,000 90,000 30 108 . 40
90,000 100,000 32 115 . 40 .
100,000 120,000 34 122 50
120,000 140,000 37 133 50
140,000 - 160,006 40 144 50
- 160,000 180,000 44 158 - 50
180,000 200,000 48 - 178 50
200,000 220,000 52 187 60
220,000 250,000 66 - 202 60
250,000 - 275,000 60 216 60
275,000 300,080 64 : 230 60

{1) EXPLOSION BY PROPAGATION, Table 7.220 specifies separation dis-
tances to prevent explosion of ammonium nitrate and ammonium ni-
trate-based blasting agents by propagation from nearby stores of high
explosives or blasting agents referred to in the table as the donor. Ammo-
nium nitrate, by itself, is not considered to be a donor when applying this
table, Ammonium nitrate, ammonium nitrate-fuel oil or combinations
thereof are aceceptors. If stores of ammonium nitrate are loeated within
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the sympathetic detonation dlstance of explosives or blastmg agents,
o?ehha(lif the mass of the ammomum nitrate shall be incladed in the mass
of the donor. :

(2) UNBARRICADED DIS'[‘ANCES. When the ammonium nitrate or blast-
ing agent or both is not barricaded, the distances shown in Table 7,220
shall'be multiplied by 6. These distances allow for the possibility of high
velocity metal fragments from mixers, hoppers, truck bodies, sheet metal
structures, metal containers, and the like which may enclose the donor.
‘Where explosnves storage is in bullet-resistant magazines or where the
storage is protected by a bullet-resistant wall, distances and barrieade
thicknesses in excess of those prescribed in Table 7.218 are not required,

(3) BARRICADES‘. Farth or sand dikes, or enclosures filled with the pre-
seribed minimum thickness of earth or sand, are acceptable artificial bar-~
rieades. Natural barricades, such as hills or timber of sufficient density
that the surroundlng exposures which require protection cannot be seen
from the “donor’’ when the trees are bare of leaves, are also acceptable.

(4) OTHER SEPARATION DISTANCES. For determining the distanees to be
maintained from .inhabited buildings, passenger railways, and public
highways, Table 7.218 shall be used.

History: Cr. Register, April, 1985, No. 352, eff. 5- 1-85.

ILHR 7.23 Underground storage of explosives, (1) GENERAL REQUIRE-
MENTS. (a) Magazines shall be kept clean and dry, and empty containers
audkpacking materials shall be removed from the mine at least once a
weekK., )

(b) Magazines shall be lighted from the outside, by portable safety
storage battery lamps or by permanent interior lights provided with ex-
plosion-proof fixtures. Open flame lamps, matches, lighters and flame-
producing devices shall not be carried into any explosives magazine,
Smeking shall not be permitted while handling explosives.

{c) All unused éxblosive materials shall be returned to the approved
storage locations immediately following loading of the holes. .

2). LOCATION. (a) Magazines for the underground storage of explosive
materials shall be located at Jeast 200 feet from any work shaft or con-
necting winze or raise.

(b) Detonators and other explosive materials shall not be stored in the
same magazine, Detonator magazines shall be separated from other ex-
plosives magazines by at least 25 feet. i

(c) Magazines shall not be adjacent to any power circuit other than
lighting eircuits, nor shall they be located so that accidental explosion of
their contents would cut off the escape of persons working underground.

(d) All underground magazines shall be located and protected so as to
prevent accidental impact from vehicles or falling objects, and shail be
located ont of the line of blasts.

{e) Underground magazines shall be located in separate rooms or drifts
in which no person, other than powder personnel, are empioyed

(f) When underground magazines are accessible thr ough unlocked en-
trances, the magazmes shall be locked.

Register, April, 1985, No 352
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{g) Any underground operation in which explosives are stored shall
have at least 2 separate means of exit.

(3) CoNSTRUCTION, (a) Underground magazines used to store explo-
sives or detonators shall be constructed with only nonsparkmg material
inside and equipped with covers or doors.

(b) Ail under ground magazines shall be visibly marked “EXPLO-
SIVES”,

Hislory: Cr. Register, April, 1985, No. 352, eff. 5-1-85.

Subchapter 111
Transpor(aimn of Explosive Materials

ILHR 7.25 General {ransporiation requirements. (1) GENERAL REQUIRE—
MENTS. (a) Motor trucks or vehicles, when transporting explosive mate-
rials, shall be marked on both sides, front and rear with the applicable
U.8. Department of Transportatlon placards.

(b) Explosive materials, other than blasting agents, shall not be car-
ried in the same compartment with spark-producing metal tools or flam-
mable of corrosive materials. All shipments of explosive materials shall
comply. with Wisconsin department of transportation regulations.

Note #i: Requirements for the transportation of exﬁlos'wes by motor vehicle are contained
in eh. MVD 6,

Nele #2: Shipments meeting the requirements of the U.8. Department of Transpurtatlon
Hazardous Materials Regulations will be acceptable,

{¢) Explosive materials may be transported on any truck or any semi-
trailer attached fo a tractor. Explosive materials shall not be transported
in any “full” trailer, or any form of “pole trailer.

(d) Exploswe_ materials shall be tlansported or conveyed in original
outside boxes. A “full cover” type paper carton shall be considered
equivalent to the original box when the cover is replaced and taped,
Damaged cases shall be placed in boxes as specified in s. ILHR 7.208 (3)
or in a daily supply box.

{e) Denotators may be transported on-site in the same motor vehicle
with high explosives provided the detonators are packed in containers
meeting the construction requirements for detonator bhoxes spemﬁed ins.
ILHR T.208 (3).

(£ ) Cases of exploswe materials shall not be dropped shd or othervnse
roughly handled.

(g) Explosive materials shall not be transported in any public vehicle
carrying passengers for hire,

2y TRANSPORTAT[ON VEHICLES, (a) The vehicle .used for transporting
explosive materials shall have a tlght floor, If there is any exposed spark-
ing metal on the inside of the body, if shall be covered or protecied with
nonsparking material so that the explosive materials containers will not
come in contact with the exposed sparking metal.

' (h:) Vehicles used for the transportation of explosive materials shall be
clean and free from surplus oil and grease, shall have wiring completely
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insulated, fuel and exhaust lines free from leaks, and all necessary pre-
cautions shall be taken to prevent the vehicle from catching fire.

{¢) In open vehicles transporting explosive materials on-site, a flame-
retardant and moisture-proof tarpaulin may be used to cover the explo-
i§1‘ir}es an%_ the sides of the body shall be high enough to prevent cases from
alling o

(3) FIRE BEXTINGUISHERS. (a) Each motor vehicle used for tlansportmg
exp]oswe materlals shall be equipped with at least one fire extingunisher
with a minimum rating of 1¢-B:C,

(b} Fire extinguishers shall be an Underwriter’s Laboratories listed
type and shall be located on the power unit and properly maintained.

Note: These extinguishers are effective against ordinary truck fires but are not effective
against fires involying explosive materials. Fires involving explosive materials should not be
fought and the aréa should be evacuated as rapld[y as possible,

(4) OPERATION OF TRANSPORTAT[ON VEHICLES, (a) Motor vehicles
transporting exploswe materlals shalI be handled in a safe and careful
manner.

{b) Vehlcles transportmg expioswe materials shall be driven by com-
petent drivers at least 21 years of age with a driver’s license valid for the
type of vehicle being driven. Drivers shall be familiar with all apphcable
federal, state and local regulations.

(¢) No person may ride upon, drive, load or unload a vehicie transport~
ing explosive materials while smoking or under the influence of intoxi-
cants or drugs.

{d) Only necessary stops shall be made by motor vehicles loaded with
explosive materials. A motor vehicle loaded with explosive materials
shall not be left unattended unless it is parked in an area where unat-
tended parking is specifically permitted. All extended stops in any coin-
munity shall be reported to the local fire department which shall be con-
sulted as to the safest parking location. .

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.

:ILHR 7.26 Transporting underground. (1) TRAIN OR TRUCK. No explo-
sive materials may be transported on underground locomotwes, but they
may be transported in a mine car or in a truek, if carried in their original
shipping containers or in cther approved containers. No one but the train
crew, driver or powder personnel may ride on a train or truck carrymg
explosive materials, One empty car with insulated couplings or an insu-
lated bar shall be interposed between the locomotive and the powder car,

{2) SINKING SHAFTS, In sinking a shaft or winze, no other material may
be carried on any cage, skip or bucket on which explosive materials are
handled, Only those members of the crew needed for blasting may travel
with the explosive materials or remain on the bottom Whlﬁ& explosives
are being lowered, Explosive materials may be handied only in their orig-
inal shipping packages or in approved containers.

(3) LOWERING EXPLOSIVES. When lowering explosive materials for
storage in underground magazines or transferring explosives from level
to level, no person other than the attendant, may ride, nor may any other
material be handled, in any cage or conveyance which is loaded with ex-
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plosive materials. Detonators and other explosives shall not be lowered
or hoisted together on any conveyance,

{4) AR LoCKs. While explosive materials are being taken through air
locks, no person other than the lock tender and the carrier may be per-
mitted in the lock,

1fistory: Cr. Register, April, 1985, No, 352, eff. 5-1-85.

Subchapter IV
Use of Explosive Materials

ILHR 7.30 General handling and use of explosives. (1) GENERAL RE-
QUIREMENTS. (a) Persons handling explosive materials shall possess a
valid blaster’s license or be supervised by a holder of a valid license,

- (b) Persons shall not handle explosive matemals while under the influ-
ence of intoxicants or drugs.

-{¢) When any blasting is done in congested areas or in closé proximity
to a structure, railroad, or highway or any other instailation that may be
damaged, precautions in the loading, delaying, initiation and confine-
ment of each blast shall be exerolsed to prevent bod:ly injury and prop-
erty damage and to minimize earth v1bratlons, air blasts and thrown
fragments,

{d) Except for the purpose of lighting safety fuse, there shall be no
smoking, open flames, sparks, or use of matches or lighters within 100
feet of the pla,ce where exploswe charges are being prepared.

(&) Whenever blasting is being condueted in the vieinity of gas, elec-
trie, water, fire alarm, telephone, telegraph and steam utllltIES, these
utilities shall be notified.

Nole: Section 182.0175 (2), Stats,, states that advance notice of not less than 3 workmg
days shall be provided.

{f) Explosive materials shall not be abandoned. If undetonated explo-
$ivés are fouiid, they shall be reported to and handled by a competent
and expeneneed persor,

No!e Allhough blasting a?ent.s are general Iess sensitive to acoldental tnitiation’ than
other explosives, they are still an explosive and should be handled with the care and respect
date these products. 1t should be remembered that in use they are virtuatly always combined

witha cap sensitive explosive and the entlre charge should be accorded the respect duie the
most sensitive element, : :

(2) BLAST SITE HANDLING REQUIREMENTS. {a) Exploswe materials
shall be handled in original shipping containers, approved covered
wooden boxes or sacks provided for that purpose..

(b) Detonators, primers and other explosives shall be carried in sepa-
rate eontainers when transported manually.

(e) After loading is completed all surplus exploswe materials shall he
returned to an approved magazine,

(d) Explosive materials stacked near the blast hole shall not exceed the
approximate amount required for the shot. Explosive materials shall not

be placed where they may be struck by vehicles or subject to contact
w1th live wites; '
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{e) After explosive materials are laid out on the blast pattern, the area
shall be gualded against approach of vehicles and unauthorized persons
until the shot is fired.

(f) Blast holes shall be cleared of obstructions before loading.

{g) Blast holes heated from drilling or enlarging shall not be loaded
until they have cooled to less than 160 degrees Fahrenheit.

(h) In a tunnel or shaft, no blast hole may be loaded until a round of
holes is completely drllled

(3) FUMFE cLass, Bxploswe materials used in underground blastmg :
shall be fume elass 1.

Note: Fume class 1 explosives produce Jess than .16 cubic feet of paisonous gases per 1 l,n'4
% 8" cartridge when detonated In the Bichel Gauge. .

{4) TaMPING. (a) All tamping poles and connectors shall be :con-
strueted of wood or other nonsparking material, other than aluminum.

Nolc Some nonsparking metals and some plastics are not safe for use as tampmg poia& be-
cause of the potential hazard from frietion,

(b) During tamping of explosive materials, excessive ramming shail be
avoided. The primer sha]l not be tamped. ‘

(5} DRILLING. '(a) Drilling into explosive materials or mto any portion
olf!a hc:lle which at one time contained explosive materlals shall not he
allowe . .

(b) Holes shall not be drllled where there is danger of mtersectmg a
charged or misfired hole

(6} PNEUMATIC LOADING, {(a) All elements of pneumatxc ]oadmg de-
viees shall be electrically bonded together and a positive grounding de-
vice for.the equipment shall be: used to prevent the accumulation of
static eleetricity. Water lines, air lines, rails or permanent electric
grounding systems for other equipment shall not he used to ground pneu-
matm loading equipment.

(b) The hose or tube used in the pneumatlc loadmg system to convey
the blasting agent from the hopper into the borehole shall be of the semi-
conductive type. The resistance of the hose or tube shall be not less than
5 000 ohms per foot nor more than 2 million ohms for the entlre length

Note: Periodic checks should be made of the hose or tube to assure that the resistance does
not change to a value outmde the safe operating limits,

(c) Plastlc or other nonconductive sleeves or lmers shail not be used in
horeholes being loaded pneumaticaily uniess a posmve groundmg
method is used inside the liner, - _

(7) STEMMING. All blast holes in open work shall be stemmed to the
collar or to a point which will confine the charge, T

(8) HOUSEKEEPING. Empty exploswe materials packagmg shall be de-
stroyed by burning at-a distance of not less than 200 feet from
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magazines, dwellings and other structures, All persons shall retire to a
place of safety as soon as the material is ignited.

| h?te: Local fire department authorities should be consulted regarding outdoor burning reg-
uiations,

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.

ILHR 7.31 Preparation of primers. (1) GENERAL. All primers shall be
made as recommended by the manufacturer.

Note: The manufacturer’s recommendations are found on *case inserts™ in every case of ex-
plosives. Primers of adequate size and properties should be used to insure against misfires and
incomplete detonations, Failure to use adequate priming not only results in poor perform-

gnce, but also can cause copisus quantities of toxic gases to be generated when the charge is
red. :

(2) PREPARATION LOCATION, Except as provided in sub. (3), primers
shall be made at thg site just prior to loading in the borehole.

{3) UNDERGROUND OPERATIONS, For underground operations, primers
may be made up in the primer house immediately before use in the quan-
tity needed for any one blast and carried to the face in an approved
container.

History: Cr. Register, April, 1985, No, 352, eff. 5-1-85.

ILHR 7.32 Firing blasis with cap and fuse, (1) PREPARING CAP AND FUSE
DETONATORS, (a) Only an approved crimper shall be used for attaching
the fuse to the blasting eap. The employer shall furnish and keep in ac-
cessible places, ready for use, crimpers in good repair. Capped fuses shall
be made up only as required.

(b) Fuses shall not be capped with blasting eaps in any magazine,

{2) BURNING RATE. The use of any fuse having a nominal burning rate
of faster than one foot in 40 seconds shall be prohibited.

- (3) _LEN(;'[jH. The minimum fuse length for all blasts shall be 30 inches.

(4) SITE REQUIﬁEMENTS. (a) At least 2 persons shall be present at each
loeat_ion where cap gmd fuse blasting is done.

(b) The fuse sha!l not be Iit before placing the primgr in ‘pqsition. ‘

(c) Cap and fuse shall not be used for firing mud cap charges unless the
charges are separated sufficiently to prevent one charge from dislodging
other shots in the vicinity. - ‘

(d) Cap and fuse shall not be used for blast initiation in communities,
or on highways, or adjacent to highways open to traffic, '

History: Cr. Register, April, 1985, No. 3562, ff, 5-1-85,

ILHR 7.33 Firing blasts with electricity. (1) INDUCED CURRENTS. Pre-
cautions shall be taken to prevent accidental discharge of electric blast-
ing caps from current induced by radar, radio transmitters, lightning,
adjacent power lines, dust and snow storms, or other sources of induced
current. The precautions shall include:

(a) The suspension of all blasting operations and removal of persons
from the blasting area during the approach and progress of an electric
storm;
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(b} T'he posting of signs warning against the use of mobile radio trans-
mitters on all roads within 350 feet of the blasting operations; and

(e) Compliance with the requirements with regard to Dblasting in the
vicinity of radio transmitters or power lines as specified in sub {5).

Note: S8ee Appendix C for further explanatory information,

(2) STRAY CURRENTS. (a) Before adopting any system of electrical fir-
ing, the blaster shall conduct a thorough survey for possible stray cur-
rent, and if 50 milliamperes or more are detected, the stray current shall
be eliminated before any holes are loaded. Periodic recheck surveys shall
also be made.

Note: Alternate instruments or techniques that produce equivalent results will be accepta-
le.

(b)'The metallie exteriof of electrical equipment shall be grounded
with a resistance to ground of not more than one ohm,

(¢) Before introducing electric blasting caps to a blast, all portable or
tempc_)racliy electric circuits within 50 feet of the blast site shall be de-
energized.

{8) ELECTRIC CIRCUIT REQUIREMENTS, {a) Before stemming holes, elec-
tric blasting caps shall be tested for cireuit continuity with a blasting
galvanometer or other approved instrument. In case a cap wire is broken,

a new primer shall be inserted or an alternate method of initiation shall
be employed. Except for circuit testing, the leg wires shall be kept short-
cireuited untit they are connected into the blast cireuit.

(b) All blast cireuits shall be tested with a biasting galvanometer or
other approved instrument before firing.

(e) All electric blasting caps fired in a single blast shall be made by the
same manufacturer,

(d) Where electric haulage is used, all rail bonds shall be properiy
maintained and all rails and pipe lines shall be cross-bonded and
grounded. .

(e) The entire firing circuit shall be insulated and no electrical ground
shall be permitted, All parts of the blasting circuit shall be protected
from accidental contact with power lines, plpelmes or other sources of
stray current.

(f) All connections shall be made progressively from the blast holes
back to the source of fiving current. The leading wire shall remain shorted
and not be connected to the blasting machine or other source of current
until the blast is to be fired. :

{(g) Power sources shall be suitable for the number of electric blasting
caps to be ﬁred and for the type of circuits used.

(h) Blastmg machines shall be tested pertodlca]ly to insure their abz!-
ity to develop their rated eapacity. If defective, they shall not be used.

(i) Only insulated leading wire of adequate current- -Carrying capaclty
shall be used.

(4} POWER CIRCUIT FIRING, (a) When ﬁrmg with a power carcmt a ﬁr-
ing switch shall always be used. This switch shall be locked in the “open”
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or “off’’ position at all times except when firing a blast. It shall be de-
signed so that the firing lines are short-circuited when the switeh isin the
“apen’ or “off” position.

(b) The firing switch box shall be kept locked except when blasting and
ne person may have access to it except the blaster,

(e¢) On the powér side of the switeh, at least a 5-foot lightning gap shall
be provided which shall be closed by a jumper immediately prior to the
time of firing,’

{d) No electrie firing may be done with a power line voltage of less than
119 volts nor more than 480 volts.

(5) RADIO FREQUENCY HAZARDS. {a} Electric blasting caps shall not he
stored or transported in the vicinity of an operating radio transmitter
unless they are in their original package or coiled as specified by the man-
ufacturer. If not in their original package, they shall be kept in a closed
metal container, - '

(b) When electrie blasting caps are used or handled in the vicinity of a
known operating radio transmitter, the requirements as specified in Ta-
bles 7.33-1 to 7,33-6 shall be followed,

Note: These tables were taken from the Institute of Makers of Explosives safety library
publication no. 20, “Safety Guide for the Prevention of Radio Frequency Radiation Hazards
in the Use of Electric Blasting Caps”, and were derived from analytical “worst-case” calcula-
tions. They are based on an assumed 40-milliwatt no-fire level of commereial blasting caps.
See Appendix G for further explanatory information.

(e} When it is not possible to determine if the requirements of Tables
7.833-1 to 7.83-6 can be met, the following test or other approved test
shall be conducted to determine if a radio frequency hazard exists, A #48
or #49 radio pilot lamp shall be inserted into a blasting test cireunit in
place of the electric detonator, If any glow is observed in the lamp, elee-
trical firing shall not be used.

Table 7.33-1
Recommended Distances for Commercial
AM Broadcast Transmitters
0.535 to 1.605 MHz

Transmitter Power (1)} Minimum Distance
(Watts) {Feet)

Upto 4,000 - 50
4,001 to 5,000 860
5,001 to 10,000 1,200
10,001 to 25,080 2,000
25,001 to  50,000(2) 2,800
50,001 to 100,000 3,900
100,001 to 500,000 8,800

1) Power delivered to antenna.

(2} 50,000 watts ts the maximum power of U.S. broadeast transmitters in this frequency
range,
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Table 7.33-2
Recommended Distances for Transmitiers up to
30 MHz (Excluding AM Broadcast) Caleulated
for a Specific Loop Pickup Configuraiion (1)(2)

Transmitter Power(3) Minimum Distance
(Watts) {Feet)
Up to 100 760
101 to 500 1,700
501 to 1,000 2,400
1,001 to 5,000 5,600
5,001 to 50,000 17,000
50,001 to 500,000(4) 56,000

{1} Based on the configuration where the loop is placed in the plane of the transmitting an-
tenna, uslng 20.8 MHz, which is the most sensitive frequency.
(2} This table should be applmd to International Broadcast Transmittersin the 1025 MHz

range,
(3) Power delivered to antenna
(4) Maxlmum for I_nternatmnal Broadcast.

Table 7.33-3
Recommended Distances of Mobile Transmitters
Including Amateur and Citizens’ Band

Minimum Distance (Feet)

VYHF
35 t0 36
MHz Public
Use VHF
42 to 44 144 1o 148
MHz Public MHz

MF HF Use Amatear UHF
Transmitier (1) 1.6103.4 28 (o 28,7 - 50 10 54 150.8 (o 450 to 470
Power MHz MHz MHz 161.1 MHz MHz
(Wails) Industriat Amateur Amateor Public Use  Public Use
Up to 10 40 160 40 i5 o 1g
11t~ 50 a0 220 90 35 20
Elto 100 125 3190 130 50 . 30
0t to  180(2) . €5 40
181 {0 250 240 490 206 75 45
251 to  500(3) ) 290
501 to- 600(4) .300 760 315 115 0.
60110 1,000(5) 400 980 410 160 90
1,001 to 10,000(6) 1,250 1,300

Cilizens Band, Class D Transntitlers, 26.96-27.41 MHz

’ Recommended Minimum Distance
Type ..+ Hand-Held Yehicle Monnted

Double Sideband - 4 watts maximum 5 ft. 15 ft.
transmitter power
Single Sideband -12 watts peak 20 ft. 60 ft,

envelope power

(1) Power delivered to antenna.

(2) Maximum power for two-way mobile units in VHF (150.8 or 161,86 MHz range} and for
two-way mobile and fixed station units in UHF {450 {0 460 MHz range)

(3) Maximum power for major VHF two-way mobile and fixed station unitsin 36 to 44 MHz
range.

(4) Maximum power for two-way fixed station units in VHF (150.8 to 161.6 MHz range).

{6) Maximum power for amateur radio maobile units,

{6) Maximum power for some base statlons in 42 to 44 MHz band and 1.6 to 1.8 MHz band.
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Table 7,33-4
Recommended Distances for VHE TV
and FM Broadcasting Transmitters
Effective Radiated Minimum Distance (Feet) -
Power Channels 2 to 6
{Watts) and FM Channels 7 to 13
Up to 1,000 1,000 ' 750
1,001 to 10,000 1,800 1,300
10,001 to  100,000(1) 3,200 - 2,300
100,001 to .-~ 316,000(2) 4,300 3,000
316,001 to 1,000,000 . b300 4,000
1,000,001 to 10,000,000 . 16,200 7,400

(1) Maximum power channels & to 6 and FM - 100,000 watts.
{2) Maximum power channels 7 to 18 - 316,000 watts.

Table 7.33-5
Recommended Distances from UHF TV Transmitters

Bffective Radiated Power Minimum Distance
" {Waltts) (Feet)

- Upto 10,000 - 600

16,001 to 1,000,000 - : 2,000
1,000,001 to  5,000,000(1) - 3,000
5,000,001 to 100,000,000 - 6,000

(1) Maximum power channels 14 to 83 - 5,{}00_,000 watts.
' ' Table 7.33-6

Recommended Distances from Maritime Radionavigational Radar
Effective Radiated = Minimum

Service Power (Watts)  Distance (Feet)
Small Pleasure Craft Up to 500 20
Harbor Craft, River Boats .. 501 to 5,000 50

Large Commercial Shipping - 5,001 to 50,000 300
History: Cr. Register, April, 1985, No. 352, off, 5-1-85, '

ILHR 7.34 Blast warnings and shelier. (1) SURFACE BLASTING WARN-
INGS. (a) Before any surface blast is fired, a prearranged, audible, distine-
tive warning signal shall be sounded. Automotive or truck horns shall
1ot be used as warning signals, Except as provided in par. (h), all persons
shall retire to a safe sheltered area away from the biast site,

(b} If shelters are not available, persons shall retire to a safe distance
not less than 500 feet away from the blast site,

(e} All access roads or travelways shall be guarded before the warning
signal is given and all personnel shall remain 1n a place of safety until the
“all clear” signal has been authorized by the blaster in charge. Where
highways or buildings are located within the danger zone, employes shall
be sent to warn the public when shots are to he fired. The warning shall
be accomplished hy waving a red flag or by using a sign with the words
“STOP - BLASTING” printed in letters approximately 3 inches high.

(2) UNDERGROUND BLASTING WARNINGS. (a) Persons about to fire un-
derground blasts shall cause warning to be given in every direction, and
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all entrances to the place where the blasts are to be fired shall be manned
or barrieaded,

{b) All persons shall retire to a safe distance from the face of a tunnel
being blasted, L

(¢) Persons shall not be permitted to retire to a dead-end drift or cross-
cut in selecting shelter from fly rock and blasting gases.

{d) Whenever blasting is being done in a tunnel at points likely to
break through to where other persons are at work, the foreman shall,
before any holes are loaded, give warning of danger to all persons who
may be working where the blasts may break through, and shail not allow
any hol(eis to be charged until a warning is acknowledged and persons are
removed.

{3) SPECIAL BLASTING OPERATIONS. (a) When chambering blast holes,
persons shall retire to not less than 75 feet from the coilar of the hole.

(b} When biasting in a building, the charge shall be properly designed,
placed and covered if necessary to prevent damage to persons or prop-
erty. Passageways shall be gunarded manually. Warnings shall be
sounded and persons shall retire to a sheltered place. Guards shall not be
required to use flags or signs. ' N

History: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.35 Blasting in comnumities. (1) BLASTER REQUIREMENTS. When
blasting operations are conducted in communities, the shots shall be de-
signed and initiated by a properly licensed Class 4 or 6 biaster.

(2) LoCAL REGULATIONS. Blasting operations in communities shall
comply with all Iocal regulations.

(3) NoTIFICATIONS., Any person conducting blasting operations in a
community shall notify the department, the local fire department and
the loeal law enforcement agency of the time and location of the biast.
Notification to the department shall be made on forms provided by the
department,

Note: See appendix F for a sample copy of a notification form,
History: Cr. Register, April, 1985, No. 352, off, 5-1-85,

ILHR 7.36 Precautions afier blast. (1) FUMES, Blasting areas shall not
be re-entered after firing until concentrations of smoke, dust and fumes
have been reduced to safe Emits.

(2) WAITING PERIOD. (a} When multiple cap and fuse shots are fired,
the blaster shall determine the length of the waiting pertod before any
personis permitted in the blast area. When a misfire is known or sus-
pected when using cap and fuse, no person may enter the area for at least
one hour.

(b) When electric blastiﬁg caps are fired and a misfire is known or sus-
pected, no person other than the blaster may enter the area for at least 30
minutes.

{c) When using miniaturized detonating cord systems or gas initiated
systems and a misfire is known or suspected, no person other than thq
blaster may enter the area for at least 30 minutes.
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(d) Before resuming operations, the blaster shall examine the area for
misfired shots and unexploded or burning explosive maferials, In case
burning explosive materials are observed, no attempt may be made to
extinguish them and persons shall retire to a safe place and remain there
at least one hour.

(3) HANDLING MISFIRES, The handling of misfires shall be attempted
only by blasters thoroughly experienced with this work. Whenever a

blaster experienced with handling misfives is not avaﬁable, the manufac-
turer shali be consulted for further advice.

Hislory: Cr. Register, Aprll, 1985, Nﬂ.‘352, eff. 5-1-85.

ILHR 7.37 Blasting log. (1) GENERAL. A blasting log shall be required
for each blast fired,.

(2) FILING AND AVAILABILITY. All blasting logs shall be kept on file by
the blaster for a minimum period of 3 years, and shall be made available
to the department upon request.

{3) INFORMATION. Each blasting log shall contain at 2 minimum the
following items of information:

{a) Name and license number of blaster i.n charge of thé blast;
{b) Blast location;

{e) Da_te and time of blast; - »

{d)} Weather conditions at time of blast;

(e) Diagram of blast layout;

(f) Number of holes;

(g) Hole depth and diameter;

(h} Spacing;

(i) Burden;

(3} Maximum holes per delay;

(k) Maximum pounds of explosives per delay;

)] Depth of stemming used;

(mﬂ‘ Total pounds of explosives used; _

(n) Distance to nearest inhabited buliding not owngd by operator; and

(o) Type of intiation used.

Hislory: Cr. Register, April, 1985, No, 352, off, 5-1-85,
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Subchapier Y :
Manufacture of Explosive Materials

ILHR 7.40 Manufacture of high explosives. High explosives manufae-
turing operations shall be eonducted in accordance with methods ap-
proved by the department.

Note: Manufacturing procedures recommended by the Institute of Makers of Explosives
are generally acceptable.

istory: Cr. Register, April, 1985, No. 352, eff. 5-1-85,

ILHR 7.41 Fixed location mixing of blasting agents. Buildings and other
facilities used for mixing of blasting agents at a fixed location shali com-
ply with the requirements of this seetion,

(1) LOCATION OF MiXING PLANT. Plants for mixing blasting agents shall
be isolated from inhabited buildings, passenger railroads and public
highways in accordance with the Table of Distances for Storage of Ex-
plosives as specified in 5. ILHR 7.218. Separation distances for ammo-
nium nitrate and blasting agents from explosives or blasting agents shall
be in accordance with s, ILHR 7.220. '

{2) FUEL STORAGE. All fuel storage facilities shall be separated from
the mixing plant and located so that the fuel will drain away from the
mixing plant should rupture of the tank oceur, or diked in a manner to
contain the tank contents in case of rupture.

l}llio!e: See ch. Ind 8 for complete requirements pertaining to flammable and combustible li-
quids.

(3) LAYOUT OF MIXING PLANT. The layout of the mixing plant shall
provide separation between the raw ammonium nitrate, manufacturing
operations, and the storage of finished product.

(4) MIXING PLANT CONSTRUCTION. (a)} Mixing plants shall be con-
structed of noncombustible materials or of sheet metal on wood studs,

(b) The plant shall be properly vented with vents equipped with
spark-arresting screens.

{c) The' floor of the mixing plant shall be of conerete or of other ap-
proved nonabsorhent material.

(d} Floors shall have no drains or piping into which moiten materials
could flow and be confined during a fire.
Note: See chs, ILHR B0-64 for complete building and heating, ventilating and air condition-

in% requirements. Compiete requirements for automatic fire suppression systems are also con-
tained in these chapters,

(6) MIXING PLANT HEAT, Heat for the mixing plant shall be provided
from a source outside the building, exeept that space heaters which do
not depend on a combustion {;)rocess within the heating unit may be used
if they are properly installed and maintained and are located no closer
than 30 inches from raw materials and finished product.

(6) ELECTRICAL EQUIPMENT, All electrical equipment located in the
mixing plant shall conform with the requirements of ch. ILHR 16 for
installation in a hazardous area.

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85.
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ILHR 7,42 Mobile mixing vehicles. (1) PROHIBITED USE. Mobile mixing
vehicles shall not be used for mixing of blasting agents while on public
highways.

(2) VEHICLE CONSTRUCTION, (a) The body of the mixing vehicle shall
be constructed of noncombustible materials,

{(b) The vehicle shall be strong enough to carry the load without diffi-
culty and shall be in good mechanical condition,

(8) MIXING-EQUIPMENT, All moving parts of the mixing system shall
be designed to prevent heat buildup. Shafts or axles which contact the
product shall have outhoard bearings with a one-inch minimum clear-
ance between the bearings and the outside of the product container,

(4) VEHICLE OPERATION. (a) Motor vehicles transporting blasting
agent materials shall be handled in a safe and careful manner.

{b) Vehicles transporting blasting agent materials shall be driven by
competent drivers at least 21 years of age with a driver’s license valid for
the type of vehiale being driven, Drivers shall be familiar with all appli-
cable federal, state and loeal regulations,

(¢) No person may ride upon, drive, load or unload a vehiele transport-
ing blasting agent materials while smoking or under the influence of in-
toxicants or drugs.

(d) When transporting detonators or other explosive materials, mobile
mixing vehicles shall comply with subeh, ITI,

History: Cr. Reglister, April, 1985, No, 352, eff, 5-1-85.

ILHR 7.43 Blasting agent mixing equipment, (1) MIXER DESIGN. (a) The
design of the blasting agent mixer shall minimize the possibility of fric-
tional heating, compaection and especially confinement. All surfaces shall
be accessible for easy cleaning.

{b) The frame of the mixer and all other permanently located handling
equipment shall be electrically bonded together and conneeted to an ef-
fective electrical ground.

(¢) All bearings and drive assemblies shall be mounted outside the
mixer and protected against the accumulation of dust,

. {d) Means shall be provided to prevent the flow of fuel oil to the mixer
in case of fire. In gravity flow systems, an automatic spring-loaded shut-
off valve with fusible link shall be installed,

(2) MIXER CONSTRUCTION. {a) Mixing and packaging equipment shall
be construc!:ed of materials which are compatible with ammonium ni-
trate and with the fuel being vsed in the blasting agent mix.

(b) Zine, galvanized metals and copper shall not be used.

_Note: Zine and galvanized metals tend to promote and accelerate decomposition of ammo-
nium nitrate. Copper causes corrosion problems in the presence of ammonium nitrate. . -

History: Cr. Register, April, 1985, No. 352, eff, 5-1-85,
‘ILHR 7.44 Mixing plant operation, (1) HOUSEKEEPING, (a) The mixing

and packaging equipment and areas shall be cleaned and maintained
properly to prevent accumulation of raw ingredients and finished prod-
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uet, Discarded empty ammonium nhitrate bags shall be disposed of daily
in a safe manner. -

Note: The corrosive and irritating effects of ammonium nitrate, fuel oil or other blasting
agent ingredients should be recognized and corrective action taken where a need is indicated.

(b} The area surrounding the mixing and packaging operation shall be
kept free of rubbish, dry grass, weeds or other combustible material for
at least 25 feet in all directions.

(2) SMOKING AND OPEN FLAMES. Smoking, matches, spark-producing
devices, firearms and open flames shall not be permitted inside of or
within 100 feet of the inixing and packaging operation. Signs to this effect
shall be posted at entrances to the mixing and packaging areas.

(3) REPAIRS AND ALTERATIONS. Welding or gas cutting operations
shall not be permitted in the mixing or storage areas while any blasting
agent or ammonium nitrate is present. The ares shall be cleaned or
washed free of all ammonium nitrate and blasting agent before any weld-
ing or gas cutting operations are started.

Note; Where feasible, equipment should be removed for repairs or alterations.

{4) PERSONNEL LIMITATIONS. A limit shall be established on the
number of personnel who may be in the mixing and packaging area at
any one time, and this limitation shall be posted at entrances to the mix-
ing and packaging areas.

(5) PRODUCTION LIMITATIONS. No more than one day’s production of
blasting agent shall be permitted in the mixing and packaging area at
any one time,

(6) LABELING. All cartridges, bags or other containers of blasting
agents shall be labeled to indicate their contents. Ammonium nitrate
bags shall not be re-used as containers for blasting agents unless they are
%:Iearly relabeled so that no mistake ean be made regarding their con-

ents.

History: Cr, Register, April, 1985, No. 852, eff. 5-1-85,

ILHR 7.45 Blasting agent composifion, (1} LIQuID FUELS. (a) Unless
otherwise approved by the department, no liquid fuel with a flashpoint
lower than 125° Fahrenheit may be used in thé blasting agent mix.

Note: More volatile fuels such as gasoline offer no significant. advantages in blasting and
tend to increase the possibility of a vapor explosion and fire.

(b) Crude oil and erankease drainings shall not be used,

Note: Crude ol and crankease drainings may contain low flashpoint constituents or gritty
particles which could increase the sensitivity of the blasting agent. . .

(2) MIX PROPORTIONS. (a) The fuel oil content of the blasting agent
shall be approximately 5.7% by weight, This proportion shall be main-
tained within a reasonable production tolerance.

_ (b} If other hydrocarbon fuels are used, an oxygen-balanced propor-
tion shall be maintained, If solid fuels are used, they shail be chosen and
handled so as to minimize the possibility of dust. explosions.

(3) EXPERIMENTAL MIXES, (a) Unusual eompositions or.combinations
of ingredients shall not be attempted except tinder the supervision of per-
sonnel competent by education and experience to evaluate the possibility
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of new hazards and unless the operation is equipped to determine the
sensitivity of the resultant product.

(b) Metal powders, sulfur, perchlorates and explosive substances such
as nitroglycerine, TN'T' and other high explosives, shall not be used to
sensitize ammonium nitrate unless the standards of high explosive man-
ufacturing operations are met,

(e) Peroxides and chlorates shall not be used in blasting agent formula-
tions.

{4) Car sENSITIVITY. The cap sensitivity of the mix shall be checked at
regular intervals. Ifany change is made in mixing propor tions, character
of ingredients or mixing procedure, another cap sensitivity test shall be
made immediately,

(6) MANUAL MIXING, Manual mixing of blasting agents at the blast
site is allowed provided the applicable provisions of this chapter are met,

Subchapter VI
Smokeless Propellants and Black Powder

ILHR 7.55 Transportation of smokeless propellants. {1) PRIVATE VEHI-
CLE TRANSPORTATION. (a) Quantities of smokeless propeilants not ex-
ceeding 25 pounds, in manufacturer's original shipping containers, may
be transported in a private vehicle. :

(b) Quantities of smokeless propellants exceeding 25 pounds but not
exceeding 50 pounds, transported in a private vehicle, shall be trans-
ported in a portable magazine having wood walls of at least one-inch
nominal thickness. .

(e) Transportation of more than 50 pounds of smokeless prope!iants in
a private vehicle shall be prohibited. _

(2) COMMERCIAL TRANSPORTATION. (a) Commercial shipments of
smokeless propellants in quantities not exceeding 100 pounds are classi-
fied for tlansportatmn purposes as flammable solids when packaged in

manufacturer’s original shipping containers, and shall be transported ac-
cordingly.

(b) Commercial shipments of smokeless propellants exceeding 100
pounds or not packaged in manufacturer’s original shipping containers,
shall be transported according to the regulations for explosive materials.

History: Cr, Register, April, 1985, No. 352, eff, 5-1-85,

ILHR 7.56 Storage of smokeless propellants (1) GENERAL. Smokeless

propellants shall be stored in manufacturer’s origmal shlppmg contain-
ers.

{2) RESIDENTIAL STORAGE. Smokeless propellants in quantities not ex-
ceeding 25 pounds may be stored in manufacturer’s original shipping
contamers in residences. Quantlttes exceeding 25 pounds, but not exceed-
ing 50 pounds, may be stored in residences if kept in a wooden box or
cabinet having walls of at least one-inch nominal thickness.

(3) COMMERCIAL DISPLAY, Not more than 25 pounds of smokeless pro-
pellants, in containers of one-pound maximum capacity, may be dis-
played in commercial establishments, ‘
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(4) COMMERCIAL STORAGE. Commercial stocks of smokeless propel-
lants shall be stored as specified in pars. {a) to (d).

(a) Quantities exceeding 25 pounds, but not exceeding 100 pounds,
s}[:a]}l{be stored in portable wooden boxes having walls of at least one-inch
thickness.

{b) Quantities exceeding 100 pounds, but not exceeding 800 pounds,
shall be stored in ngnportable storage eabinets having walls of at least
one-inch thickness, Not more than 400 l;J)ounds may be stored in any one
cabinet and cabinets shall be separated by a distance of at least 25 feet or
by construction having at least one-hour fire-resistive rating,

(e) Quantities exceeding 800 pounds, but not exceeding 5,000 pounds,
may be stored in a building if the following requirements are met:

1. The warehouse or storage room shall be accessible only to authe-
rized personnel;

2, Smokeless propellant shall be stored in nonportable storage cabinets
having wood walls at least one-inch thick and having shelves with no less
than 3 feet separatlon between shelves;

3. No more than 400 pounds may be stored in any one cabinet;

4. Cabinets shall be located against walls of the storage room or ware—
house with at least 40 feet between cabinets;

B, Separation between cabinets may be reduced to 20 feet if barricades
twice the height of the cabinets are attached to the wall, midway be-
tween each cabinet. The barricades shall extend at least 10 feet outward,
shall be firmly attached to the wall, and shall be constructed of 1/4- -inch
boiler plate, 2—mch thick wood, hrlck or concrete block;

6. Smokeless propellant shall be separated from materials elassified as
flammable liquids, fammable solids, and oxidizing materials by a dis-
tance of 25 feet or hy constructlon havmg at least a one-hour fire-resis-
tive ratmg, and

7. The building shall be protected by an automatic fire sprmkler sys-
tem as specified in s. ILHR 52.015 (3) (g).

" (d)-Smokeless propeliants not stmed according to pars, (a), (b) and (¢)
shall be stored in a Type 4 magazine constructed and lccated according
to the provisions of subch. II.

History: Cr. Register, April, 1985, No, 352, eff. 5-1-85.
ILHR 7.57 Transportation of black powder. Blaek powder shall be trans-

ported in manufacturer’s original shipping containers in accordance with
subch. IIT,

Note: The department will accept methods conforming with the U.S. Department of Trans-
portat;on regulations,

Mistory: Cr. Register, April, 1985, No, 352, off. 5-1-85.

ILHR 7. 58' Storage of black powder, (1) GENERAL. Black powder shall
be stored in manufacturer’s original shipping containers.

( 2) RESIDENTIAL STORAGE Black powder in quantities not exceeding 5
pounds may be stored in residences if in manufacturer’s original shipping
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containers and stored in a wooden box or cabinet having walls of at least
one-inch nominal thlckness

(3) COMMERCIAL DISPLAY, Not more than one pound of black powder
may be displayed in commermal establishments.

(4) COMMERCIAL STORAGE, (a) Commercial stoeks in a building in
quantities not exceeding 50 pounds shall be stored m a Type 4 indoor
magazme

(h) Commercial stocks in quantities exceedmg 50 pounds shal!l be
stored in a Type 4 outdoor magazine.

(5) CoMBINED STORAGE. If smokeless propellents are stored in the
same magazine with black powder, the total quantity shall not exceed
that permitted for black powder.

History: Cr. Register, April, 1985, No. 352, off, 5-1-85.
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© Appendix A

PREYENTION OF ACCIDENTS IN
THE USE OF EXPLOSIVE MATERIALS

The prevention of accidents in the use of explosive materials is a result of
careful planning and observing the best known practices, The user must
remember that a powerful force is being dealt with and that various de-
vices and methods have been developed to assist in directing this force.
The user must realize that this force, if misused, may either kill or injure
both oneself and one’s fellow workers.

It is obvicusly impossible to include warnings or approved methods for
every conceivable situation. A list of suggestions to aid in avoiding the
more common causes of accidents is set forth in Appendix B. Informa-
tion pertaining to explosive materials is available in the Institute of
Makers of Explosives Safety Library publications listed below. Copies of
these publications may be obtained by writing the Institute of Makers of
Explosives, 15675 Eye Street, N.W., Suite 550, Washington, D.C. 20005,
or from the explosive materials supplier,

- Construction Guide for Storage Magazines (No. 1)

- American Table of Distances (No. 2}

- Suggested Code of Regulations for the Manufacture, Transporta-
tion, Storage, Sale, Possession and Use of Explosive Materials (No.
3

- Do's and Don’ts (No. 4)

- Glossary of Industry Terms (No. 12)

- Safety in the Transportation, Storage, Handling and Use of Explo-
sive Materials (No. 17)

- Safety Guide for the Prevention of Radio Frequency Radiation
Hazards in the Use of FElectric Blasting Caps (Na. 20)

- IME Standard for the Safe Transportation of Class C Detonators
(Blasting Caps) in a Vehicle with Certain Other Explosives (No. 22)
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Appendix B
SAFETY RECOMMENDATIONS

These “Do’s and Don’ts” are from publication number 4 adqpted by_ the
Institute of Makers of Explosives, December, 1983. These instructions
and warnings can also be found on “Case Inseris’ in every case of explo-
sives,

GENERAL

e DO control explosive materials, which have been removed from a
magazine, to prevent possession by children or other unauthorized
persons. . .

e DON’T allow any source of ignition within 100 feet of a blast area
(except approved means for lighting safety fuse) or within 50 feet of a
magazine or vehicle containing explosive materials.

e DON'T expose explosive materials to eJ_tcessiv:e impact, friction, elec-
trical impulse or heat from any source, including flame-producing de-
vices.

e DON'T fight fires in explosive materials. Remove all personnel to a
safe location immediately and guard the area against intruders,

e DON'T shoot into explosive'materials, magazines, or vehicles loaded
with explosive materials, . .

e I{ON’T allow children or unauthorized persons near explosive materi-
als, ‘

o DON’T use explosive materials that appear to be deteriorated or dam-
aged.

WHEN TRANSPORTING EXPLOSIVE MATERIALS

e DON’T park vehicles containing explosive materials in areas which
are congested or where people congregate,

e DO lead and unload explosive materials carefully.

@ DO transport explosive materials in accordance with federal, state
and loca_l laws and regulations.

WHEN STORING EXPLOSIVE MATERJALS

e DO locate magazines in the most isolated places available. They
should be separated from each other, and from inhabited buildings,
highways, and passenger railways by distances not less than those rec-
ommended in the Institute of Makers of Explosives Safety Library
Publication No, 2, entitled “American Table of Distances".

e DO post “EXPLOSIVES - KEEP OFF” signs conspicuously near
- magazines. These signs should be located so that a bullet passing
. through them at right angles cannot strike a magazine.

e DO store explosive materials only in a magazine which is clean, dry,
well-ventilated, reasonably cool, properly located, substantially con-
structed, securely locked, weather-resistant, fire-resistant, and theft-
resistant and, when required by the nature of the material, bullet- and
missile-resistant.
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DON’T store explosive materials in wet or damp places, with flamma-
ble or other hazardous materials, or near sources of excessive heat.

DON’T store detonators in the same package or magazine with other
exploswe materials,

DO store only explosive materlals and blasting accessories in
magazines,

B0 consult your supervisor, or the manufacturer if you have no super-
visor, if explosive materials appear to be deterlmated or have stamed
the floor of a magazine,

DON'T allow combusttble materlal to accumulate within 25 feet of a
magazine,

WHEN USING EXPLOSIVE MATERIALS

DON'T use any explosive materials unless completely familiar w1th
safe.procedures for their use, or under the direction of competent ex-
perienced persons.

DO design each blast to avoid excessive air blast, ground vibration
and fly rock in accordance with applicable federal, state and local laws
and regulations

DON'T allow metallic slitters to come in contact with any metaliic
fasteners when opening packages of explosive materials.

DO close partially used packages of explosive materials,
DON™T carry explosive materials on your person,
DON’T insert anything except safety fuse in a blasting cap.

DON'T use any explosive materials that have been water-soaked even
if they appear to be dried out.

DO consult your supervisor for instructions when handling expl_osive
materials during the approach of an electrical storm. This applies to
both surface and underground operations.

DON’T handle explosive materials during an electr:cal storm. AIl per-
sons should retire to a place of safety.

DON'T attempt to investigate the contents of a detonator or try to
pull the wires, fuse, or detonating cord out of any detonator or delay
device,

WHEN PREPARING THE PRIMER

DO make up primers in aceordance with established methods, Make
sure that the detonator is completely encased in the explosive and so
secured that in loading no tension will he placed on the wires, safety
fuse or detonating eord at the point of entry into the detonator,

DON'T force a detonator into an explosive material, Insert the deto-
nator completely into a hole made with a punch designed for that pur-
pose. The detonator should point toward the desired direction of deto-
nation.
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DON'T attempt to punch any explosive material that has become
very hard or frozen,

DO use the first cartridge in the borehole as the primer cartridge where
2-inch or less diameter cartridges are being used,

DON"T use a primer or booster if the hole is too small for the detona-
tor. Never attempt to enlarge the hole,

DON'T make up primers in a magazine or near other large quantities
of explosive: materials and DON"T make more than are necessary for
immediate needs.

WHEN DRILLING AND LOADING

DO carefully examine the surface or face hefore drilling to determine
the possible presence of unfired explosive materials. Never drill into
Bxplc}oswe materials or into any hole that has contained explosive ma-
{erials

DO check each borehole earefully to assure it is in safe condition for
loading,

e DON'T force explosive materials into a borehole,

DO avoid placing any unnecessary part of the body over or in front of
the borehold when loading, tamping and stemming,

DON’T slit, drop, deform, tamp or abuse the primer and DON'T drop
another cartl idge directly on the primer,

DON'T load a borehole that contains any hot or burning materials.
Temperatures in excess of 150° F. (66° C.) are dangerous.

DON’T spring a borehole near holes loaded with explos;ive materials,

DON'T stack more explosive materials than are needed near working
areas during loading.

DO recognize the possibility of static electrical hazards from pneu-
matie loading and take adequate precautionary measures,

WHEN TAMPING

DON'T tamp the primer, DON’T tamp explosive materials with me-
tallic devices except for jointed poles wnth nonferrous metal connec-
tors. Avoid violent tamping.

DON'T kink or damage safety fuse, detonating cord, plastic tubing or
wires of detonators when tamping,

DON’T tamp any explosive material that has been removed from its
cartridge,

WHEN BLASTING ELECTRICALLY

DO test all electric biasting cap cireuits for continuity and proper re-
sistance, using only a blasting circuit test instrument designed for that
purpose. .

DON'T attempt to fire electric blasting caps with more or less eurrent
than recommended by the manufacturer,
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@ DO keep the electric cap wires or lead wires disconnected from the
power source and short-circuited until ready to fire,

e DON’T use electric blasting caps made by different manufacturers in
the same circuit, or caps of different style or function even if made by
the same manufacturel unless such use is approved by the manufac-
turer,

e DO be sure that all wire ends are clean hefore connecting.

e DON’T load any boreholes near electric power lines, unless the ﬁrmg
line, including the electric blasting cap wires, is anchored or so short
that it cannot reach the power lines.

e DON’T have electric wires or cables near electric blasting caps or
other explosive materials except at the time and for the purpose of
firing the blast.

e DO keep the firing circuit completely insulated from ground or other
conductors.

o DON’T uncoil the wires or use electric blasting eaps in the vicinity of
radio-frequency transmitters. Consult the manufacturer or the Insti-
tute of Makers of Fxplosives Safety Library Publication No. 20,
“Safety Guide for the Prevention of Radio Frequency Radiation
Hazards in the Use of Electric Blasting Caps.”

© DON’T use or uncoil the wires of electric blasting caps during electric
or dust storms or near any other source of large charges of static elec-
tricity.

WHEN BLASTING WITH DE’I‘ONATING CORD

e DO select detonating cord that has the characteristics consistent with
correct blasting methods and the type of exploswe materials being
used.

e DO handle detonating cord with the same respect given other explo-
sive materials.

o DO avoid damaging detonatihg cord prior to firing.

o DO cut the line of detonating cord from the spool before loading the
remainder of the explosive materials,

e DO make tight connections in aceordance with established methods.
Cord-to-cord connections should be made only where the detonating
cord is. dry.

o DO avold loops, sharp kinks or angles that direct the cord back toward
the oncoming line of detonation. -

e DON’T attach detonators to detonating cord until everything is in
readiness for the blast.

@ DO attach detonators to detonating cord with tape or by methods rec-
ommended by the manufacturer. The detonators should always be
pointed toward the desired direction of detonation.
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WHEN BLASTING WITH NONELECTRIC BLASTING CAPS
General '

¢ DO follow manufacturer’s instructions and warnings.  Emphasize
proper hook-up procedures and safety precautions.

¢ DO discontinue operations in surface blast areas during electric
storms.

e DON'T hold noneleetric leads during firing; personal injury or death
may result. -

e DON'T use the tubing leads or detonating cord leads for any purpose
other than that intended by the manufacturer.

Miniaturized Detonating Cord System

o DO use explosives that are insensitive to initiation by the miniatur-
ized detonating cord lead. .

e DON'T join 2 lengths of miniaturized detonating cord. It will not
propagate through such connections,

Gas Initiated-System

® DON*T smoke or allow open flame within 25 feet of blasting machines
designed for gas initiated nonelectric blasting caps.

o' DO stay away from the blast area after conmections are made ready
for firing, unless the entire system has been properly purged and dis-
connected from the primary source of ignition, -

e DON'T kink tubing, Use tube protectors or special boosters designed
for this system.

Shock Tube System

e DON’ T trim heat seals from the shock tube ends, Moisture entry will
cause failure,

& DON'T join lengths of shoek tube. It will not propagate through such
connections,

WHEN BLASTING WITH SAFETY FUSE

o DON'T use lengths of safety fuse less than 3 feet. Know the burning
speed of the safety fuse by conducting a test burn and make sure you
have time to reach safety after lighting,

o DO handle safety fuse carefully to avoid .damaging the covering. In
cold weather, warm before using to avoid cracking the waterproofing.

e DON'T cut safety fuse until you are ready to insert it into a blasting
cap. Cut off an inch or 2 to insure a dry end. Cut safety fuse squarely
across with a clean sharp blade. Seat the safety fuse lightly against the
cap charge and avoid twisting after it is in place.

e DO crimp blasting caps enly with a eap erimper designed for the pur-
pose,
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e DON'T light safety fuse until sufficient stemming has been placed
over the explosive material to prevent excessive heat or sparks from
coming into contact with the explosive material,

e DON'T hold other explosive materials in the hands when lighting
safety fuse,

e DON’T drop primer with lHghted safety fuse down borehole,
e DON’ T use safety Euse in agrlcultural blastmg

e DON'T use matches, cngarette lighters, Clgarettes, pipes, cigars, car-
bide lamps or other unsafe methods to ignite safety fuse.

[ PO use ehly equipment or devices especially designed to light safetj
use,

® DO use only ignitercord with thermalite connectors for multlple fuse
ignition. :

¢ DO use only hot-wire lighters, puil- wn e lighters or thermalite connec-
tors for single-fuse ignition.

e DO use the “buddy system” when hghtmg safety fuse - one lights the
fuse, the other times and monitors.

IN UNDERGROUND WORK

@ DO use permlsmb!e explosive materials in ‘flammable, gassy or dusty
atmospheres when reqmred by apphcable federal, state and local laws
and reguiatmns o '

e DON'T store excessive supplles of exploswe matel ials in an under-
ground mine.

BEFORE AND AFTER FIRING
e DON’T fire a blast without & positive signal from the one in charge, -

e DO make certain that all persons, vehicles, equipment and surplus ex-
plostve materials are in a safe place, that all aceessroutes into the blast
area have been posted with guards. and that adequate wammg has

. been sounded. C ;

o DON'T fire (the shot) from a position in front of the blast

e DO comply with existing federal, state and local laws and regu]attons
for safe Iume levels before returmng to blast area.

e DON'T attempt to investigate a misfire too soon Follow federai state
and local laws and regulations.

o DON’T drili, bore, or pick out any explosive material that has mis-:
fired, Misfires should be handled only by or under the direction of a
competent and experienced person, and then only in compliance with
any appllcable federai -state and local laws and zegulatlons

EXPLOSIVE MA’I‘ERIALS DISPOSAL

e DO dispose of or destroy explosmz matenals in aceordance with ap-
proved methods. Consult your supervisor, or the manufacturer if you
have no supervisor.
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o DON'T leave explosive materials or their packaging where children,
unauthorized persons or livestock can get them.

e DON'T allow any explosive materials packaging to be burned in a
confined space or to be reused.

"WHEN SEISMIC PROSPECTING

e DO place the detonator andfor primer near the top of the explosive
column. If dynamite is used, punch a hole for and insert the detonator
midway in the side of the top cartridge or in the top of the second
cartridge, When side-priming, wrap suitable tape around the cartridge
§o the cap cannot come out. Use the capwell on cartridges having this

eature, e :

® DO make certain t;hat the explosive material is seéured at a safe depth
in the hole. Use shot hole_anehors if needed.

¢ DO secﬁrely anchor anﬂr casing if there is a possibility it might blow
out of the borehole.

e DON’T approach any explosive materials that have been thrown out
of the borehole until it is determined that they are not burning,

RECOMMENDATIONS FOR MINIMIZING THE HAZARDOUS GAS
" ‘PRODUCTS FROM USE OF EXPLOSIVE MATERIALS

¢ DO use the Jargest-diameter cartridge that is compatible with the job.

o DON'T use explosive materials that appear to be deteriorated or dam-
aged. -

o DON’T load more explosive material than is necessary to do the job
properly.

e DON’T add combustible materials to the explosive load.

e DO avoid all conditions that may cause the explosive material to burn
rather than detonate,

e DO always use water-resistant explosive materials in wet work and
fire the blast as soon as practicable after loading,

e DO use noncombustible materials where stemming is required,

o DO spray the muckpile with water in accordance with federal, state
and loeal laws and regulations.

HEALTH AND SAFETY RECOMMENDATIONS
Handling and Use '

o DON’T allow ingestion, food contamination, prolonged skin exposure,
contact with eyes, or prolonged inhalation of dust or vapors from ex-
plosive materials. DO fiush areas of contact with large quantities of
water. .

e DON’T reuse packaging from explosive materials.

o DON'T attempt to produce “home-made” explosive materials or alter
the composition of explosive materials.
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e DON'T remove the explosive materials from the package unless if is
designed for use in that manner,

e DON’T strike or attempt to take apart detonators, primers, boosters
or any explosive material.

e DO avoid exposure to excessive noise from blasting in accordance with
applicable federal, state or local laws and regulations.

Storage and Transportation

e DO provide adequate magazine ventilation in accordance w1th appli-
ccable federal, state or local laws and regulations,

® DON T exceed instructions of your supervisor or, if you have no su-
pervisor, with manufacturer’s recommendations for storage time and
temperature.

@ DO clean up spills promptly in accordance with manufacturer’s
recommendations.

After Blast

e DO assume toxie fumes are present from all blasts or burning explo-
sive materials,

® DO comply with appliéabie federal, state and local laws and régula—
tions for safe fume levels before returning te blast area.
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Appendix C
SAFETY GUIDE

FOR THE PREVENTION OF RADIO FREQUENCY RADIATION
HAZARDS IN THE USE OF ELECTRIC BLASTING CAPS

These recommendations are from publication number 20, adopted Sep-
tember, 1981 by the Institute of Makers of Explosives,

Purpose and Scope

This guide is intended to provide a basis for assessing the hazards associ-
ated with initiation of commereial electric blasting caps by radio fre-

quency (RF) energy by indicating safe dlstances from commercial RF
sources,

The statements in this booklet apply solely to commercial electric blast-
ing caps manufactured in the United States. They do not apply to mili-
tary electric firing devices. They are based on competent analysis and
research and are believed to be accurate, However, no guarantee of their
applicability is made because we canmot cover every possible application
nor anticipate every variation encountered in the use of electric blasting
eaps.

Qccasionally, situations develop where adherence to the tables of safe
distances as stipulated in this booklet becomes an operational handieap.
Or, situations develop which are so unusual as not to be covered in this
hooklet, Tn these instaneces, we recommend that competent experts be
consulted to evaluate each particular situation, These experts will have
the ability to make field measurements at the blastmg site so that the R
hazard can be evaluated.

Imtroduction

Radio-Frequency (RF) transmitters, which include AM and FM radio,
television and radar, create powerful electromagnetic fields, decreasing
in intensity with distance from the transmitter antenna. Tests have
demonstrated that electrie blasting cap wires, under certain cireum-

stances, may pick up enough electric energy from such fields to cause
caps to explode.

Magnitude of the RF Energy Hazard

From a practical standpoint, the possibility of a premature explosion of
electrical blasting caps due to RY energy is extremely remote,

The annual consumption of electric blasting caps in the continental
United States is approximately 100,000,000 and they are used in every
section of the country. To date, there have been a few authenticated
cases of a cap being fired accidentally by RF pickup on the wires. Investi-
gation showed that even these cases would not have happened if tables of
distances had been adhered to. This long-term experience and also nu-
merous tests indicate that if proper precautions are taken, such as adher-
ence to the tables of dtstances, the probability of an accidental ﬁrlng is
extremely remote,

RF Initiation

‘The usual-method for firing an electric blasting cap is to apply electric
energy from a blasting machine, power line or other source of electric
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power to the open ends of the cap wires or the blasting cireuits. The elec-
tric current then flows through the wires to the eap and the very small
resistance wires inside the eap heats the primary explosive to the buran-
ing-explosion temperature.

If the electric blasting cap wires are in a strong RT field (near a transmit-
ter that is radiating RF power), the usual unshielded leg wires or circuit
wires, whether connected to a blasting machine or not, or shunted (short-
circuited ends) or not shunted (open ends), will act as an antenna similar
to that on a radio or TV set, This antenna will absorb RF energy from
the transmitter RF field and the electrie current produced in the cap
wires will flow into the cap.

In certain cases;_ depending on the strength of the RF field and the an-
tenna configuration formed by the blasting cap wires and its orientation,
sufficient RF energy may be induced in the wires to fire the electric blast-
ing cap. :

RF Sources Preseniing Hazards to Blasting Operalions

Commercial amplitude-modulated (AM) broadeast transmitters (0,535
to 1.605 Megahertz) are potentially the most hazardous, This is because
they combine high power and low enough frequency so that there is Iittle
loss of RF energy in the lead wires,

Frequency-modulated (FM) and TV transmitters are unlikely to create
a hazardous situation. Although their power is extremely high and an-
tennas are horizontally polarized, the high-frequency currents are rap-
idly attennated in cap or lead wires. These RF sources usually employ
antennas on top of high towers, This has an additional effect of reducing
the electromagnetic field at ground level.

Mobile radio must be rated as a potential hazard beeause, although its
power ig low, it can be brought directly into a blasting area.

Citizens Band (CB) radios_are an unusual problem for several reasons:
{1} There are millions of units being used by the general public;

(2) ' Theif operating frequency 18 in the range that is considered to be
worst-case for typical electric blasting circuits; and

(3) Some irresponsible operators use illegal linear amplifiers to increase
thelr transmission range,

Safe distances are recommended for the FCC approved, double sideband
(4 watts maximum output power) and single sideband (12 watts peak
envelope power) units in Table 7.33-3 in this chapter, It is not possible to
specify safe distances for the illegal units because they do not operate
within established FCC limits that can be used for making definitive
worst-case assumptions.

Federal regulations require the posting of signs within 1,000 feet of con-
struction sites warning that two-way radios should be turned off because
of blasting. Observance of the posted signs will provide the necessary
degree of safety if the units are a maximum of 200 watts peak power. It is
recommended, therefore, that all CB operators obey posted signs and
turn off their units in observance of posted warnings or if they know that
there are blasting operations in the area.
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There may be instances where the use of two-way radios will increase the
overall safety of a blasting operation by providing instantaneous voice
communications between the shotfirer and personnel at remote locations -
guarding the approaches to the blast area. When two-way radios are
used for this purpose, the minimum separations specified in Table 7.33-3
for a particular transceiver (frequency and power) should be maintained.

There is little possibility that sources of RF energy such as microwave
relay will ever constitute a practical problem. They are all characterized
by one or more of the following: .

(1) Location in areas where blasting is unlikely;
(2} Very high frequency; and
(3) Restricted radiation patterns,

In the vicinity of high power radar installations, blasting should not be
conducted within the beam because of the high effective radiated power
of these units resulting from the use of high-gain antennas,

Radio-frequency transmitters used in underground mining operations
could present a hazardous situation, Because of the uncertainties of RF
absorption and scattering within mine tunnels, the potential hazard can
only be evaiuated with the aid of consultants,

RF Pickup Circuits

For the radio frequencies used in AM radio broadeasting and mobile op-
eration}, cap and lead-wire layouts can act as RF circuits (receiving an-
tennas). .

One sensitive RI pickup circuit that might be encountered in electric
bla\stin%1 operations is the dipole eireuit. The most hazardous conditions
exist when:

(1) The circuit wiring and/or electric blasting cap leg wires are elevated
several feet off the ground;

(2) 'The length of this wiring is equal to one-half the wavelength of the
radio wave or some multiple of it; and

(8) The electric cap is located at a point where the RF current in the
cireuit wiring is at a maximum. An example of this circuit is where
the wiring is equal to a half wavelength and the electric blasting cap
is located at the center.

Another hazardous situation, sxmllar to the dipole antenna, oceurs when
the electric eap is at one end of wiring which:

1) Is elev'ated in the air;

(2) Has a length equivalent to one-quarter the radio wavelength or an
odd muitiple of it; and

(3) 1s grounded to earth through the electrie cap.

Radio wavelengths in feet are approximately obtained by dividing 1,000
by the frequency in megahertz. Both of these circuits require that the
lead or cap wires be suspended above the ground, a situation not usually
found in blasting operations. Both antennas achieve their maximum cur-
rent pickup when they are:
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(1) Parallel to a horizontal transmitting antenna, FM, I'V or amateur
1ad10, or

(2) Pointed toward a vertical antenna, AM, mobile, ete.

Another sensitive RF pickup circuit and one commonly encountered in
blasting operations is the loop circuit. The loop circuit is sensitive to the
magnetic portion of the electromagnetic wave, In general, the larger the
loop area, the greater the RF current piekup. The loop orientation for
maximum pickup results when it is placed in the plane of the transmit-
ting antenna, The loop configuration was selected for ealeulations deriv-
ing safe distance tables for AM broadcast transmitters and mobile trans-
mitters, hoth employing vertical antennas,

In general loop areas can be reduced by picking up both lead wiresasina
dté;l)iex wire circuit and making wire splices as close to the ground as pos-
sible,

General Precautions to be Followed

The following list of precautions will further increase safety and reduce
hazards associated with conducting electric blasting operations near RF
energy sources.

1 - When blasting electrically at a fixed location, such as a quarry, make
sure that there are no radio transmitters located closer to the blast-
ing site than the applicable separation recommended. Be on the

- look-out for the installation of new transmitters, Check them out
before they go into service to insure that they will not pose a hazard
to the blasting operation.

* When planmng to blast electrically at a new location, as in construc-
tion work, inspect the area f01 RT transmitters before blastmg is
started. Thls will permit securing technically qualified asswtance, if
necessary, in planning proper blasting procedures to mmlmlze any

‘RF hazard. :

2 - KEEP MOBILE TRANSMITTERS AWAY FROM BLAST

" SITES. Place adeguate s:gns to remind operators to turn off trans-

mitters when at the blast site. If two-way radios are used to provide

. instantaneouns communication between the shotﬁrer and personnel

o guar dmg the-approaches to the blast area, the minimum separation

specﬂtied 11(11 Table 7.33-3, for the type transceiver used, should be
maintaine

3 - Use the higher frequency bands, 450-470 MHz, for mobile transmit-
" tersif there is a choice. RF pickup isless eﬁment at these frequencies
than at the lower frequencies.

4 - Avoid large loops in blasting wiring by runmng lead wires parallel to
each-other and close together (preferably twisted palrs)

b - If loops are unavoidable, keep them small and orient them broadSIde
towards the transmitting antenna,

6 - Keep wires on the 'ground in blasting layouts, Bare connecting
i - peints should be eievated slightly to prevent current leakage.

T- Keep all lead lmes out of the beam of directional devices such as
‘radar or microwave relay stations.

Register, April, 1985, No. 352




INDUSTRY, LABOR AND HUMAN RELA’I‘IOE\[I}Sm , &7

Military RF Installations

Military transmitters are hecoming very numerous, and they eover the
frequency range from kilohertz to thousands of megahertz, often having
extremely large power outputs.

Because of the nature of military work, much is elassified for security
reasons, Installations may vary from day to day, and multiple transmit-
ters may cause the energy to be pyramided in a particular location, If
blasting must be done in the vicinity of military areas, it is strongly ree-
ommended that the officer in charge of the military establishment be con-
tacted and the blasting schedule explained. Such cooperation will be the
best protection, Presenting IME publication No. 20 to the military au-
thorities will enable them to assist in determining whether or not the
blasting operation will be safe from RF hazards.

Transportation

All available evidence indicates that radio frequency is not a hazard in
the transportation of electrie blasting caps so long as they are in their
original containers, This is because the wires are then coiled or folded ina
manner which provides highly effective protection against current indue-
tion. Furthermore, almost all truck bodies and freight cars are made of
metal and this virtually eliminates the penetration of RF energy.

If vehicles equipped with radio transmitters are used in transporting
electric blasting caps to or from a job, it is recommended that:

(1) The caps be earried in a closed metal box; and

(2} The transmitter be turned off when the caps are either heing put into
or taken out of the box,

To protect against shock and friction, the metal box should be lined with
a soft material such as wood or sponge rubber.

A practice which is considered to be a valuable backup to the above-
noted procedures is for the radic to be disconnected from the power
source whenever caps are being placed in or removed from the vehicle,
This practice could also be carried out whenever the vehicle is in close
proximity to a blast pattern using electrical caps. The physical discon-
nection will prevent those cceurrences where a person uses the radio
strictly out of habit, without thinking about the fact that one shouldn’t
be doing so at that particular moment.

Radio Frequency Sources and Definttions

A partial list of RF sources is given in Table C-1 and standard definitions
related to radio frequency sources are given in Table C-2,
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TABLE C-1
RADIO TRANSMITITING STATIONS (Partial List)
: Maximum
Frequency Wavelength Transmitter Power Reference Table for
Type (Megahertz) {Feet) (Watts) Safe Distance
Commercial
Standard Broadcast (AM) 0.535-1.605 1820-615 50,000 7.33-1
(540-1,600 KHz)
Frequency Modulation (FM) 88-108 11.2-9.1 550,000(1; 7.33-4
Television (Channels 2 to 6) 54 -88 18.2-11.2 100,000(1) 7.33-4
Television (Channels 7 to 13) 174-216 5.6-4.5 316,000(1) 7.33-4
Television (Channels 14 to 83) 470-890 2.1-1.1 5,000,000(1) 7.33-5
Amateur

160-Meter Band 1.8-2.0 545-490 1,000 7.33-2

80-Meter Band 3.5-4.0 280 -246 1,000 7.33-2

40-Meter Band 7.0-7.3 140-135 1,000 7.33-2

20-Meter Band 14.0-14.4 70.0-68.2 . 1,000 7.33-2

15-Meter Band 21.10-21.25 46.3-46.0 1,000 7.33-2
Citizens’ Band 26.96-27.23 36.6-36.0 5 7.33-3

10-Meter Band 28.0-~29.7 35.1-33.0 1,000 . 7.33-3 Mobile only

10-Meter Band ©28.0-29.7 35.1-33.0 1,060 7.33-2 Fixed

6-Meter Band 50.0-54.0 19.7-18.2 -+ 1,000 7.33-3
2-Meter Band 144148 6.8-6.65 1,000 - 7.33-3
1-1/4-Meter Band 220-225 4.46-4.36 1,000 7.33-3 Use 150.8-
. 161.6 MHz
Column

(Also others scattered in the range 420: to 30,000 megabertz.)
(1) Maximum effective radiated power, ) ] .
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" TABLE C-1 (Continued)

RADIO TRANSMITTING STATIONS

59
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(Partial List)
. Maximum
Frequency Wavelength Transmitter Power Reference Table for
Type (Megahertz) (Feet) (Watts) Safe Distance
Two-Way Communications -
HF Range Central Station 25-50 39-20 500 7.33-2
Mobile Unit 25-50 39-20 500 7.33-3
VHF Raztl%e Central Station 148-174 6.6-56 600 7.33-3
Mobile Unit 148-174 6.6-5.6- 180 7.33-3
UBF Range Central Station 450-470 22-21 180 - 7.33-3
Mobile Unit 450-470 2.2-21 180 7.33-3
LF Range (Aviation) 0.2-04 5,000-2,500 2,000 7.33-1
HF Range (Aviation) 4-23 250-44 50,000 7.33-2
VHF Range (Aviation) 118.0-135.9 8.3-7.2 50 {100 ft.)
TUHF Range (Aviation) 225-500 4.4-2.0 . 100 {50 ft.)
Radio Telegraph . 6-23 164-43 50,000 7.33.2
Microwave Relay 2,000-12,000 0.5-0.08 50 *
Navigational Aids
Radio Range Beacon {“A™-*N"") 0.200~0.415 5,000-2,400 600 7.33-1
Loran 1.8-2.0 545-490 1,000,000 pea.k;}
,000 ave. *
VOR-ILS (Aviation) 108-118 9.0-8.3 200 *
Shoran 290-320 4.7-3.1 - 25,000 peak;
1,000 avg. *
Long-Range Radar (Nonmilitary) 1,300-1,350 " 0.77-0.74 1,000,000 peak;
100,000 avg. **
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10-cm. Radar (Nonmilitary) 2,700-2,900 0.37-0.34
3-cm. Radar (Nonmilitary) 10,000 0.10

* See material under RF Sources Presenting, Hazards to Blasting Operations.
** Hazardous within one mile - Consult local authority.
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TABLE C-2
TABLE OF DEFINITIONS

A number of these definitions have been abstracted from FCC regula-
tions. i

(1

(2)

(3)

(4)

(5)

(6)

(7

(8)

Broadcasting Service

“A radio communication service in which the transmissions are in-
tended for direct reception by the general publie.”

International Broadcast Service

A service “whose transmissions are intended to be received directly
by the general public in foreign countries.”

Amateur Service

“Aserviceof . . .intercommunteations and technical investigations
carried on hy . , ., duly authorized persons interested in radio tech-
nigue.”

Citizens Band Radio

“A radio communication service of fixed, land, and mobile stations
intended for personal or business radio communication, radio signal-
ing, (and) control of remote objects or devices.”

Maritime Services

Services intended for maritime radio communication and inciuding
fixed stations, land stations, and mobile stations on land and on
board ships,

Aviation Services

Services of fixed and land stations, and mobile stations on land and
on board aireraft “primarily for the safe expeditions, and economical
operation of aireraft.”

Mobile Service

“A service of radio communication between mobile and land sta-
tions, or between mobile stations,”

Mohile Station

“A station in the mobile service intended to be used while in motion
or during halts at unspecified points_.”

Land Station

“A station in the mobile service not intended to be used while in
motion.”

Fixed Service .
“A service of radic communication between specified fixed points.”
Fixed Station

A station in the fixed service.
. Register, April, 1985, No, 352
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(9) Standard Frequency Terms and Bands
1 Megahertz, MHz = 1,000,000 cyeles per second

Medium Frequency Band - MF 0.3-3 MHz
High Frequency Band - HF 3-30 MHz
Very High Frequency Band - VHF 30-300 MHz
Ultra High Frequency Band - UHF 300-3,000 MHz
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Appendix D
BLASTER’S LICENSE APPLICATION FORM

The following application form (SB-4514) is referred to in section ILHR
7.11 (2). Copies of this form may be obtained at no charge frem the Divi-
sion of Safety and Buildings, PO, Box 7969, Madison, Wisconsin 53707,
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DEPARTMENT OF INDUSTRY, BLASTRR'S LICENSE APPLICATION
LABOR AND HUMAM RELATIONS
Safety and Buildings Divisien D¢ KOT WAITE TN THIS SPACE

P.0, Box 7969 1. LICENSE NG.|2. EFFECTIVE DATE [3, EXPIRATION DATE
Kadlson, WI 53707 : :

DISTRUGTIONS: . GRADED SATISFACIORY FOR CLASS

© Please type or print

o Corplete ard sign applicatien

o Bring tha completed application to the
blesting license test site of your cholce

+ SOCTAL SECURITY NUMBER {6, AFPLICANT NAME (LAST, FI1AST, MIDDLE} 7. HOME PHONE KUXBER
B. STREET ADDRESS « CITY COONTY STATE ZIF CODE
9. DATE OF BIRTH 10. EEIGHT [{1. WEIGBT [f2, $CHOOL LAST ATTENDED [13. GRADE COMPLETED

14, NAME OF COUNTY SHERIFF (ATTACH CHARACTER REFERENCE FROM SHERIFF

15, MAMES AND ADDRESSES OF 1¥0 REFERENCES, W0 WILL ATIEST TO YOUR BLASTING EXPERIENCE.
ONE REFEREHCE HUST BE A WISCONSIN LICENSED BLASTER.

16, CHECK THE BOXES FOR THE CLASS AND CIRCLE THE LETTER WHICH IS KEfED T0 THE SPECIFIC BLASTING
ACTIVITY FOR WHICH YOU ARE APPLYING. (See Fxploaives Material Cods ILHR 7).

[ v spectalized Blasting [ I1T Surface Blasting [J 1 Lisited or Basic Blasting
A B L BCOD ABCDETFEGER
[3 1¥ Precision Blasting [} 1T Underground Blasting
A B D E G _H A B .
17, PRESERT EMPLOYER 18, EHPLOYER FHONE RO

1. DESCRIBE ALL BLASTING EXPERIENCE AND ANY SPRCIAL BLASCING TRAIRING COURSES COMPLETED.
{attach additional sheets, If' needed)

ANE AND ADDRESS OF EMPLOYERS DATES ACTUAL BLASTING TIME
WOR WHOM YOU HAVE BLASTED START ENT CLASS OF BLASTING YEARS |MONTHS |WEEKS

0. I CERTIFY THAT THE INFORMATION CONTAINED IN THIS FORM IS CORRECT AND TRUB.
rPPLICL‘{I SIGHATURE DATE {BLASTING EXAMTINER SIGNATURE

5B-8518 (R,02/85) ATTACE ADDITIONAL SHEETS FOR KOTES AND ADDITIONAL COMMENTS
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Appendix E
APPLICATION FOR STORAGE
OF

EXPLOSIVES IN A COMMUNITY

The following form (SBD-6772) is referred to in section ILHR 7.20 (2).
Copies of this form may be obtained at no charge from the Division of
Safety and Buildings, P.0. Box 7969, Madison, Wisconsin 53707.
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HEQUEST FOR STORAGE OF Industry, Labor & Human Relaticna
EXPLOSIVES IN A COMMUNITY Safety & Buildings Diviaion
Hine Safety Section
201 Fast Washington Avenue
Complete one form for EACH magazine P. 0. Box 7269 Madison, WL 53707

Return all copies to Safety & Buildings Div, Phone: {608) 266.7529

PLEASE PRINT DR TYPE :
lasting Centractor ¥ane, Street Address, Desoribe Magazine Location -
ity, State, Zip Code

lasting Contractor Phone No. (area soda) Estimated Storage Period

{ ) Fronm 10

aza of Person In Charge of Magazine Fire Department Contaot Name

treet Address, City, State, Zip IPhone No. City TPuone Ko,
}(area code)} l'(area code)
! |
1
Type Of Mateplal To Pa Stored: Yagazine Ia: !
__ Barricaded __ Unbarricaded|
XIMUM QUANITLITY TO BE STORED! TYPE OF MAGAZIRE:
(Definition-Per ILHR 7.04% {See back of form) {Per ILHR 7.203 (Sea back of foram)
b Lew Explosives - {lba [ Type 1
'] High Explesives - #lbs [ 1ype 2
] plasting Agent - #lba [Qtype b
D Detonators - fof D Type 5

Distanca: Nearest Inhabited Bullding :Nearast Public Highway :Any Other Hagazine
[Toz
! ! i

T will conply with ¥Wis. Admin. Code Chapter ILHR 7. (Explosive Materials)
FAILURE 10 ADHERE TO THE ADMIN, RULES MAY BE CAUSE FOR REVGCATION OF STORAGE PERMIT.

Bignature of Person In Charge of Magazine or Authorized Representative Date
(DEPARTMFNT ACTICN Conditions:

] CONDITIONAL APPROVAL

i
(] APPROVAL :
1] DENTAL I

Date _‘_PEH.H[T MUST BE STORED IN MAGAZINE

SBD-5772 (R.02/85)
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ILHR 7.0 - DEFINITION

¥LOW EXPLOSIVESY eeans explosive naterfals which can be ¢sused to daflagrate when
confined., The term includes, bubt is not 1imited Lo black powder, smokeless propellant,
safeby fuses, lIgniters, ingiter cords and fuss lighters,

"HIOH EXPLOSIVES® means explosives whioh are coharacterlzed by a very high rate of
reaction, high pressure developzent, and the presence of a detonaticn wave in the
explosion.

"BLASTING AGENT® means any explosive materizl or mixture, consisting of a fuel and
oxidizer, intended for blasting, not otherwise olassified aa an exploslve, provided that
the material or mixture cannol be detonated by a No. B test detonator when unconfined.

PDETONATOR® means any device aontaining a detsnating charge that is used for initiating
datonation in an explosive. tThe tera includes, but is not 1limifed to, electria blasting
capg of instantanecus and delay types, blasting caps for use with safety fuses,

detonating cord delay connectors, and neneleotric Instantaneous and delay dlasting caps,

ILHR 7.703 TYFES OF MAGAZINES. For the purpeses of thia chapter, there are 5 types
of magazines, These Lypes, togebhéer with the olasses of explosive materials which may be
stored in them, shall be as speeified fn subs. (1) to (5).

(1) TYPE 1 MAGAZINES. Type 1| magazine ‘shall be permanent magazines for the storage of
high explosives, subject to the liwmitations preseribed by ss, ILBR 7.206 and 7.213.
Other classes of explosive materlals may also be stored in Type 1 magazlnes,

(2) TYPE 2 MAGAZINES, Type 2 magazines shall be eobile and portable indoor and outdoor
magazines For the atorage of high explosives, subleet to the limitztions presoribed by
s3. ILHR 7.205, 7,208 (2} and 7.213. Other olasses of explosive zaterials zay also be-
stored fn Typa 2 Eagailnlnes.

(3} TYPE 3 MAOAZINES., Type 3 pagazines shall be portsble outdoor magazines for the
terporary storage of bigh exploaives while attended, subjeot to the limitaticns
presoribed by ss. ILER 7.206 and 7.213, Other olasses of explosives materials may slso
ba atored irn Type 3 magazinss.

KOTE: An example of & type 3 magazine i3 a Pday-box®.

(B) TYPE % MAGAZINE. Typo ¥ magazines shall be magazines for the storage of low
exploslves, subjeot to the limitations presceribed by sz. ILHR 7,205 (2}, 7.210 (2) and
74213, Blasting sgents may be stored in Type Y magazines, subJect to the limitations
prescribed by ss. ILHR 7.206 {3), 7.211 {2) and 7,213, Detonators that will not mass
detonate may also be stored in Type B wagazines, subject to the timitatlons preseribed by
s34 ILHR 7.206 (%), 7.210 (2) and 7.213.

{5) TYPE 5 MAGAZINES. fType 5 cmagazines shall be magazfnes for the storage of blasting
agents, subject to the limitations prescribed by s, ILHER 7.206 (3), 7.211 (2) and 7.213,

KOEE: Cemplete plans for all types of magazines are available froz the V.S. Bureau of
Mlnes, explosive wmanufacturers, and the Institute of Makers of Explosives.
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Appendix F

NOTICE OF BLASTING
IN A COMMUNITY

The following form (SBID)-73386} is referred to in section ILHR, 7.35 (83).
Copies of this form may be obtained at no charge from the Division of
Safety and Buildings, P.O. Box 7969, Madison, Wisconsin 53707.
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NOTICE OF BLASTING IH OMMUNITY

Complete and Send Original to Safety & Buildings.
Send one copy to your local fire department,

Retain ohe copy Lor your flles.

PLEASE PRINT O3 TYFE

TLH

Trdustry, Labor & Human Relations
Safety & Buildipgs Divisien

Mine Safety Seotion

201 B, Washington Ava.

P.0. Box 7969 ¥adison, Wi 53707
Fhone: (608} 266-7529

Lﬁta Subnmitted:

Cozzunity of3

Prize Contractor Name

-

"![Blaating Contractor Hame

treet Kddress

«JStreet Address

City; State, Zip

City, State, 2ip

Phone (inoluds area ¢ode)

Phonie (Inelude area code)

Fire Departzent Contzet Hame

Hara of Blaster in c¢hargde on job alte

ICity Fhone

WI Blaster’'s License Ko, Clasa.

[Estipated Blaating Start Date;

lEsbir.-.ated Blasting Finlsh Rate:
1

i
’}{azse and Address of insurance carrier providing blasting coverage on this Job:

pe of Project!

"Locauon where explosive used:

EstizatedlNearest inhabited bulilding:
Distance !

b —
- Type of bullding:

"!?eareat public highway?
1]

Tos s
Typical overburden type:

‘Estinated depth uf‘ overburdens
1

[Type of Maiting to be used:

[Typleal drilling pattern:

Delay systenm propozed:
- per delay

l'ryplnal hole dlameter:

Fatimated Eaxmua 1ba,

{Estinated hele depths

I
Esticated 1bs, and type of explo-
sives on job site at given tlme:

L will conply with Wis, Adnln. Code Chapter }LHR T (Explosiva Hater-ial )]
FAILURE 1.‘0 ADHERE TO THE ADMIN. RULES MAY BE CAUSE FOR REVGCATEON OF BLASTERS LICENSE

Signawre of Blaster or Authorized Representative

Tate

SBD-7336 N.02/85)

Register, April, 1985, No. 352




	352ILHR7.pdf 

