- T -

o

a =

—

—

——

——

- .

|

~a

gy

Report 92-01

(" B T ] '\.‘ : b
."-“‘.‘ R ".I.;,;.:'.?.)" :-'.
D f' ;

CERERER V1Y

EDWARDS UNDERGROUND
WATER DISTRICT

e
Gle ‘goie’y
et te
s i
et

Blasting Effects

on Engineered Structures

Appendices H, |, J



SEWER PIPE

AND MANHOLE SPECIFICATIONS



CITY OF SAN ANTONIO, TEXAS

DEPARTMENT OF PUBLIC WORKS

DESIGN CRITERIA
FOR

PUBLIC WORKS CONSTRUCTION

JANUARY, 1986




- T M e T

F‘

d'-:::% Lr__—:% L(:E

=

=g u—3

rjW
i

CHAPTER IV
SANITARY SEWER DESIGN
INTRODUCTION

As the condition of surface and subsurface water resources
has deteriorated in the state and nation, the collection, treat-
ment and disposal of sewage has increasingly become the concern
of federal, state and local goéernments. The Environmental Protec-
tion Agency of the federal government, the Department of Health
and the Water Development Board of the state of Texas and fhe
Department of Wastewater Management of the City of San Antonio
are agencies charged with the control of wastewater facilities
in the San Antonio ;;ea.

The fbllowing discussion addressgs the overall design prob-
lems involved as'specifically required by the City of San Antonio
for use within its béﬁndaries, its Extra Territorial Jurisdiction
(ETJ), and'fof connection to and service by its sewage collection
and disposal system.

Other requirements governing the design of sewerage systems
are those outlined by the Texas Department of Health's Rule No.
301.79.05, "Design Criteria for Sewerage Systems”, reference to
which will be made throughout this Chapter of the Design Manual.
Copies of the above noted "Rule" may be obtained from the offices
of the Texas Register Division of the office of the Texas Secretary
of State, or from the Division of Wastéwater Surveillance and
Technology of the Texas Department of Health, 1100 West 49th

Street, Austin, Texas 78756. The Design Engineer engaged in the
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development of sewage . collection and disposal systems for the
City of San.Anionio would do well to have a copy of the Rule, and
be thoroughly familiar with its requirements. Construction
technical requirements are set forth in the City's "“Standard
Specifications for Public Works Construction”.
FLOW FROM CONTRIBUTING POPULATION
All public sewerage systems proposed for location within the
jurisdiction of the City of San Anﬁonio and/or proposed for connection
to, or sérvice by, the City's Regional Sewerage System fequire the
design and construction approval of the City's Director of
the Department of Wastewater Management representative.
Within the City of San Antonio and its Extra Territorial
"sdiction (ETJ) sanitary sewers shall be designed of sufficient
size to sexve the maximun an?icipated flow from all areas tributary
to the line in question, and must conform with the Sanitary Sewer
Master Plan recommendations on file in the office of the Director
of Wastewater Management. The peak flows of domestic sewage, peak
flows of waste from industrial plants, and storm water infiltration
shall all be considered in the design of sewers. Estimates of flows
from contributary population to be served in the future must be
considered and included‘in the design. Consideration shall also
be given to the maximum anticipated capacity of institutions con-
tributing to the sewer line--usually over a 50 year period.
I. Residential Area Contribution .
Flow from contributing residential areas shall be estimated

£ the following table:
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Peak Contribution Average Daily Flow
. Per Person in Per Person in
Type of Residential Area Gallons Per Day Gallons Per Day

_ a. Middle Income,
Fﬂ New Construction 240 156

b. Middle Income,
: 0ld Construction 152 115

c. Low to Middle Income,

0ld Construction - 198 : 128
d. Low Income : 111 . 72
F e. Middle Income, '
i€ Apartments : 180 117
F £. Low to Middle Income, - 4
, Apartments 152 ' ‘ 99

Sewer mains shall be designed for the above peak flows for aii
exi§£ing residential areas, or for new planned residential sub-
divisions.

a. Off-Site Sewer Mains.

In the case of proposed off-site sewer mains, where
development of a portion of the contributing area is planned, but
development of the remaining area is unplanned and uﬁsure. the
following assumptions should be made: The undeveloped area shall
be assumed to haver4 persons per lot and 3 lots per acre. The
reak flow from this area sha}l be 250 gallons per person per day.
These assumptions are for single family development only and
corresponds to a peak, or pipe design flow of 3,000 gailons per
acre per day. The acreage considered.is 70% of the entire area
to be served, inéluding streets. For the case of developments
othg; than singie family, the minimum peak flcw to be considered

shall be 5,000 gallons per acre per day.
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II. Commercial, Industrial, Institutional Contribution

- Contributing sewage flows from commercial, industrial or in-
stitutional facilities will vary with the number of persons employed
or residing.within such facilities, and with tﬁe type of facility.
Such flows can dnly be determined by the Architect/Engineer re- .
sponsible for the development of the facility. His determination
of the population and usage of.the development shall be utilized
in estimating the contributing flow to the sewer. Final contribut-
ing flow for design purposes will be a; approved by the Director
of the. Department of Wastewater Management.

In the absence of specific data, the flows from various types
of institutions can.Pe obtained from the Texas Department of
Health, Rule 301.79.05.001-.014, "Design Criteria for Sewerage
Systens®, pfepared in conjunction with the Texas Water Deyelopment
Board. Paragraph .004 of said Rule entitled, "Wastewater Treatment
Facilities" lists average daily sewage flows, in gallons per per-
son, for various types of facilities. .In.parégraph .002 of said
Rule entitled, "Sewage Collection System", the requirement is made
that sewers be Fesigned based upon expeiience. The City requires a
factor of 2-1/2 times the average daily flow.

III. Infiltration Contribution

Present day pipe, jointing materials and construction methods
were developed to minimize infiltration and exfiltraﬁién of sewer
lines. The Texas Department of Health Rule, stated above, requires

that infiltration into a sewer line be kept to a minimum of 200
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gallons per inch of pipe diameter per mile of pipe per day. In

San Antonio, specifications require that all new public sewer

lines be "air tested” so that the State requirement is met, and

accordingly the amount of infiltration, as a contributing factor
is quite small for design requirements for new areas as described
in Section I herein. Similarly, where lines are located in flood

prone areas, water-tight manholes and covers are required to further

control infiltration.
Only in certain special cases will infiltration have an appre-

ciable effect on the design of the sewer by contributing to the peak
flow. Whefe new outﬁall sewers, or interceptors, are constructed

to relieve peak flows ﬁn older City sewer systems, that is, those
devéloped and constructed prior to present day standards, con-

siderable ;ufiltration may occur. In such cases infiltration may

be esﬁimated from the following table: .
INFILTRATION |
. " AMOUNT OF INFILTRATION IN
SOURCE OF INFILTRATION GALLONS PER DAY PER ACRE
Residential Area,
Level to 7% Land Slope 700
Residential Area, )
7% to 15% Land Slope 500
Totally Undeveloped Areas 360
High Water Table,
Creek beds, Lake Areas e 1450

Business & Industrial Areas - 1000

In the engineering development of new sewer systems, either

with public or private funds, the design engineer should estimate
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the peak contributing flows from all sources into the system and

review the results with the Department of Wastewater Management

SEWER LINE DESIGN

engineers prior to development of the final plans. rj
e
I. Hydraulics l

Once peak flows have been determined for a particular sewer

line, design of the line shall be based upon the following criteria. rj

ouse laterals shall be a minimum of 6 inches in diameter. Sewers
shall be designed on the assumption that the line, flowing full,
»hall not flow less than a velocity of two feet per second. Dis-

charge and veloéitieq.shall be.determined by using Manning's formula,
_1.486 A R2/3 sl/2

Q= where
n
° A = Area of pipe in square feet.
. R = RHydraulic radius, .Area/Wetted Perimeter.
S =
n = Mannings roughness coefficient (Use 0.013)
Q = Discharge in cubic feet per second.

and, Velocity = Q/A.

To achieve the minimum two feet per second velocity for pipes flowing

full the following minimum slopes shall be used:

MINIMUM SLOPES

]
i
]
]
Slope of Line in feet/foot. 7
]
]
]

PIPE SIZE MINIMUM SLOPE, FEET/100 FEET

8" 0.40°

0" | 0.25° fﬂ
12" | 0.20°
15" 0.15°

18" 0.11°® ’ 'ﬁ

21" " 0.09°* l
24" o 0.08*

27" 0.06° .

30" 0.055" o
33" 0.05"
36" 0.045"

i

|
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For larger pipes, Manning's formula shall be used and slopes determined
so that the velocity of flow is not less than two feet per second.
Maximum velocities in sewer lines shall be limited to 15 feet per
second so as to minimize erosion, and to prevent displacement from
shock or vibrations.
;IT.- Pipe Alignment
‘ a. Sewer mains shall be designed with straight alignment and on
a uniform grade between manholes. In special cases where curvature
must be introduced, the radius of curvature shall be limited to |
200 feet, or the pipe manufacturer's minimum radius for air test
purposes, which ever is larger. In any case, such cﬁrved p?pe
must pass the standard Air Test for sanitary Sewers as required by
City Specifications. d
b. In new subdivisions, sewers shall be located in the center line
of streets and four (4) feet from the north or east lines where in
alleys or as otherwise approved.
c. All sewer lines shall be placed to line and grade as directed
by the Director of the Department of Wastewater Management.
III. Manhole Location
Manholes shall be provided on sewer lines at all interseétions
of sewers, at intersections of streets or alleys where sewer lines
may be added in the future, at‘ends of sewer lines for clean-out
purposes, at changes in alignment, grade, or pipe size, and at ends
of inverted siphons. Along straight runs -of pipe, manholes shail |

also be placed at a minimum spacing in accordance with the following

table:
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MAXIMUM DISTANCE BETWEEN MANHOLES

PIPE SIZE ‘ MANHOLE SPACING
8" thru 15" 400 feet
18" thru 21" 500 feet
24" thxru 27" 600 feet
30" thru 33" 650 feet
36" 700 feet
Over 36" 1800 feet

IV. Manholes

Where manholes are placed along straight runs of pipe in accord-
ance with the apove table, the pipe shall be laid continuous througﬁ
the manhole and:invert shaping constructed around the bottom half
of the pipe. Where there is an angular change in the alignment oé
the pipe the downstream pipe invert shall be set 0.1 feet lower to
offset energy losses fin the manhole. And, where a larger pipe is
introduced at a manhoie, the soffits of the pipes shall be set at

the same elevation.

Manholes used in séwer éystems shall be City standard manholes,

either precast, or monolithic, shallow or extra depth, and shall
be wéter-tight Qhere located in flood prone areas, creek bottoms
or in areas with high water tables, ‘and in the Edwards Aquifer
Recharge Zone. Manholes and other pertinent sewer details shall
conform to the "Sanitary Sewer Standards" of the Department of
Wastewater Management.
v. Sewers Over thHé Edwards Aquifer Recharge Zone

Sewer systems constructed over the gecharge Zone of the Edwards
Aquifer shall conform to the latest revision of the Texas Water
Development Board Rule 331.1 to 331.11. The Design Engineer
shall verify whether or not the system is located over the aquifer

recharge zone and furnish documentation.
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VI. Force Mains
. The use of pressure sewers, or force mains, may be considered
when justified by unusual terrain or geological formations, low
population density, difficult construction, or other circumstances
where a pressure system would offer an advantage over a gravity
system and where such system is approved by the Director of the
Department of Wastewater Management. The Design Engineer should
document the need for a pressure sewer system and submit it to the
Department of Wastewater Management for Preliminary approval.
The'ﬁethod of service is at the discretion of the Director of the
Department of Wastewater Management.
Pressure systemg, where approved, shall meet all of the de-
sign criteria outlined in Section (d) "Pressure Sewer Systems:
of paragraph .002, "Sewerage Collection Systems" of the previously
referenced Rule 301.79.05, "Design Criteria for.SeweraéevSystems“
of the Texas Department of Health.
LIFT STATIONS
.In certain instances, where topography or geology present
problems, sewage lift stations may be designed into the collection
system for temporary or permanent use. Where lift stations seem
to be economical or necessary, the Design Engineer should present
the proposal to the Director of the Department of Wasﬁewater
Management, prior to preparation of plans. The final determination
of the method of service for a particular area rests with the
Director of the Department of Wastewater Management. His
approval is required before plans are prepared for a lift station.
Lift stations shall be designed in accordance with the
requirements of paragraph .003, "Lift Stations", of the Texas
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Department of Health Rule quoted above. Such problems as location, ﬁ1

all weather access road, responsibility for operation and maintenance,

emergency storage of sewage in the event of a breakdown or power ml

failure, possible alternate power source and appropriate operational

plans must be taken into account in planning the project. j

WASTEWATER TREATMENT FACILITIES "'
The criteria for designing wastewater treatment facilities

is complex and varied depending upon the quantity and quality of m[

the sewage to|/be treated and the method employed to dispose of
the effluent. All wastewater facilities plans are subject to
review and approval by the Texas Department of Water Resources
in conjunction withrthe Texas Department of Health. Accordingly,
such fag:ilities must meet the desi.gr;__ requiremenfs of paragraph
.004, "Wastewater Treatment Pacili:ies" of the Texas Department
of Health Rule 301.79.05, latest edition and revisions thereto.

Sewage treatment plants and sewage collection systems outside the

]
]
)
A
City Limits but within the City's five-mile extra-territorial 7
jurisdiction are subject to review and approval by the Director @[
of the Department of Wastewater Management and must also conform

to the requirements of the Texas Department of Health and the Texas j
Department of Water Resources. The developer shall provide.written‘
statements from applicable federal agencies accompanied by plans j

approved by all applicable federal agencies prior to construction.

Specific design parameters not covered in the Rule shall be supplied

to the Designer by the Director of the Deparlmént of Vastewater Management. ™
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STREET REPAIRS

Repaifs to streets because of sanitary sewer construction
should be taken into account in the planning phase of the project.
Repair requirements may vary widely from one project to another,
however the intent should always be to leave the street in a
condition equal to, if not better than, that which existed before
construction of the sewer., Restoration of the street should be
considered a part of the capital improvement program rather than
burdening the Street Maintenance Division with the cost of the

repairs necessitated by the sewer project.

I. General Requirements

A majority of sanitary:sewer projects will involve relatively
all diameter pipe.. In such cases, it will usually be sufficient
co neatly saw the pavement, excavate the trench, lay pipe and back-
£i11 the trench and then patch the base material and pavement to a
thickness and condition like the original street section. In other
cases, where pipe and trench size are larger, or contractor mani-

pulations damage the pavement surface beyond the limits of the
trench it may be necessary to follow-up the patching operation with
a surface treatment, or asphaltic pavement overlay. In still |
other cases, the size of pipe, and width and depth of trench may

be such that a substantial portion of the street is destroyed.

In this case complete reconstruction of the pavement and base may

be warranted. Although it may be difficult to determine the precisé
nature of street repairs that may be required on the project, the
~~=ign Engineer should make an attempt to determine these require-

wents and include them in the plans. .
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II. Unsewered Areas

* "Unsewered' Areas” in San Antonio are those areas of the City
which have been platted, subdivided and developed, but which have
no sewer system in place for whatever reason. When a sewer project
involves providing sewers to such areas, it is necessary to build
the sewer 1ater$ls for the house connections as well as the sewer
main in the street. The policy in these cases is to construct the
lateral to the édge of the street pavement plus two feet. Con-
struction of these laterals to either side of the street at each
lot, and the main as weli, all but destroys the street pavement.
In these cases the project plans should incl&de reconstruct%on of
the street pavement, Egse and subgrade, from curg to curb. Curbs -

sidewalk, driveways, etc. shall be replaced only if disturbed by the

sewer construction.

UTILITY COORDINATION

As with other public works projects, the Design Engineer for
a sanitary sewer project must take into consideration the possible
conflicts with other existing or planned utilities. These
utilities must be located from records, or by field survey if nec-
essary, and conflicts avoided where possible. If a conflict is
unavoidable, the Design Engineer must work with the utility company

involved and try to resolve the problem in a way that is most cost

effective for both the City and the utility.
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NOTES:

1l.)

2.)

3.)

Materials for Sanitary Sewer Lateral shall conform to the City of
San Antonio Standard Specifications for Private . Sewage
Facilities. Al)l flexible pipe shall conform to a minimum of ASTM
Designation D-3034 (Schedule 40 or Dbetter for 4" lateral
and SDR-35 or better for 6" lateral) with compression joint

gaskets or shall be solvent joint.

A. 1f the property is on the Edwards Recharge Zone, TWC requires
that a Registered Professional Engineer, Registered
Sanitarian, or appropriate City Inspector inspect and certify
the service lateral prior to covering in accordance with 31
TAC SS331.4 (b)(9). A letter of certification must be sent to

the TWC San Antonio office.

B. 1f the property is inside San Antonio City Limits, a permit is
required from the City of San Antonio Building and 2Zoning
Plumbing Section (299-8241).

No blasting shall be permitted when tying a 1lateral into an
existing sewer main.
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Sumy # & 3 Suan B & ° oo

CROSS-SECTION

Existing Ground Level before
Landscaping or Filling it with Top Soll

—3 3 _.3

P

7T NI .
///’//,{/4%7’/" A
7 i S/ j\\,
S NG 7
A7

L/
///fx-Secondafy Bach‘*]
/1

A DS NS RARRRRY initial Backfill
NN |
A

_——Min, 4° Lateral f}

N
N

N\

\
T A
N
2

%

—3

SN
N

(see page 3 If less than 18%)
AN\
N N
NN
N
R
NN

N
R
N
N\
NN

Minlmum
\

18"

Z
7
/
/]
7

7

/)
7

7

1°
Min.

/
/s

2

Y
s

X/
7

2 {7 Bedding~- Gravel.
210 o Crushed Stone |

' \ el e I r R (174" to 1-3/4")
“w.c., Clay, Castlron,d oo s o ST i s ]
ductile Steel. (\V@\W 4-1" ///)&)’//)\\S ,—1
n. )
12. qOutsldle 12° - .

Max. '_‘Diam,l Max.

BACKFILLING: Backfili for laterals shall be divided into three (3)
seperate zones:

1.) Bedding -~ Where acceptable materials are encountered at the pipe
bearing level, they shall be acceptable for bedding purposes.
Where unacceptable materials, such as water, silt, muck, trash,
debris, or rock,in ledge. or boulder, are found at the pipe
bearing level, or if flexible pipe is used, the trench should be
under excavated as directed and backfilled with crushed stone
or gravel, 1/4" to 1-3/4" size. The embedding shall extend up the
sides of the pipe sufficiently to embed the lower guadrant of the
pipe. ;

2.) Initial 3ackfill - Shall extend from the bedding surface to one
foot (1') above the top of the pipe. Where acceptable laying
conditions exist, the excavated materials may be used as initial
backfill material. Where unacceptable laying conditions, and
materials are encountered, or where flexible pipe is to be laid,
the initial ©backfill shall consist of well graded gravels,
crushed screenings or sand, or material approved by the
inspector.

3.) Secondary Backfill - Shall extend from one foot (1') above the
pipe to the top of the trench, and shall consist of materials
removed from the trench, and shall be free from brush, debris,
and junk, and contain no stones gr=ater than one-half (1/2) the
trench width. - v s o
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LATERAL CROSS~-SECTION

With less than 18" of cover to Top ot plpe

[

Exlsting Ground Leve
before Landscaping
or Fllling It with -

Top Soll

16 or tess
:

Min,

> s ’// )
R \ o., ° V// .
Q /é '3}21;‘0“3“‘2 PRI
/- '. '. .'///;g\(.((.
WYM/ M

N

Min. 6" Conc.

Encasement

PETAIL A around lateral DETAIL B

NOTES:

1.) A mninimum of Eighteen inches (18") of cover over .the top of the
Lateral shall be maintained, or the Lateral must be:

A. Encased with six inches (6") of concrete having a minimum
compression strength of 2500 P.S.I. (Detail "A"), or

B. Instead of concrete encasement, Sleeving with bigger diameter
pipe can be used for the entire length of less than eighteen
inches (18") in depth (Detail "B"). The Sleeving material
shall be of the same material as the lateral and must have at
least nine inches (9") of cover material to the existing
ground level. : ’

2.) Bedding and Backfill must conform to the requirements for Bedding
and Initial Backfill on page 2. .
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- LATERAL CONNECTION
TO - EXISTING
SEWER MAIN/STUB- OUT

)]

|

/

- (
5 §

Sewer Maln

Lateral Saddle

.
.
.
.
.
.
]

Couplin:

Acceptable aoduclmI

Sewer Main

Stub-out

Lateral

Unacceptable

_ NOTES:

The saddle shall be permanently bonded to the existing main by the m]
use of compounds or clamps as recommended by the manufacturer.

Page 4 APR1 1 19 ) .



SPECIAL SPECIFICATIONS

ITEH NO. 400ER2D

EXCAVATION, TRENCHING AND BACKFILLING

400ERZD.1 DESCRIPTION: This section shall govern the
excavation, trenching and backfilling for storm drainage pipe,
; sanitary sewvers and pipe culverts, unless othervise noted on the
Il plan details anc¢ the specifications. The vork shall include all
- necessary pumping or bailing, sheeting, drainage and the
construction and cemoval of any crequired cofferdams. All
existing utilities shall de protected from danage cucring the
excavation and backfilling of trenches, and if danaged. shall be
replaced by the Contractor at his expense. Unless othervise
? shown on the plans and bic¢ proposal all excavation shall be
3 unclassified, and shall incluce all materials encountered
regacrdless of their nature or the mannec in which they are

removed.

400ERZD.2 EXCAVATION: The Contractor shall perform all
excavation of every description and of whatever substances
encountered, to the lines and grades shown on the plans or
determined by the Engineer. During excavation, material suitadble
for backfilling shall de stockpiled in an orderly manner a
sufficlent distance from the banks of the trench to avoid
overloading and to prevent slides or cave ins. All excavated
matecials not required or suitable for backfill shall be removed
and ‘wasted as indicated on the dravinigs or as directed by the
Engineer. Such grading shall be done as may be necessary to
prevent surface water from flowing into trenches or other
excavations, and any water accumulating therein shall be removed
o by pumping or by other approved methods. Sheeting and shoring
Ji ! shall be done as may be necessary for the protection of the wvork,
adjolning property, and for the safety of the personnel. Unless
otherwise indicated, excavation shall be by open cut except that
short sections of a trench may be tunneled, if in the opinion of
the Engineer, the pipe or structure can be safety and properly
installed or constructed, and backfill can de properly tampec :n
such tunnel sections.

1. Trench walls shall be vertical and the
practice of undeccutting at the bdbottom of flaring at the top will
not be permitted unless at the Engineer’'s direction. 1In special

il cases where trench flaring is permitted and directed by the
i Engineer, the trench walls shall remain vertical to & cepth of a:
least one foot (1°) above the top of the pipe. The dottom of

|
ﬁ 400ERZD.3) TRENCHING:
[

. -

the trench shall De square or slightly curved to the shaze of ==
trenching machine cutters. The bottom of the trenches s.al: Se

|
i? accurate.y graded to previcde u=iform dearing ancd suppor: fcr eacn
ﬁr

|



section of pipeiOn the undisturbed soil at every point along its
entire length, except for the portions of pipe sections where it
is necessary tolexcavate for bells and for the proper sealing of
pipe joints. Bell holes and depressions for joints shall be dug
after the trench bottom has been graded in order that the pipe
rest upon the pqepared bottom for as nearly its full length as
practicable. Whenever over-excavation occurs, the under-cut
trench shall be Festored to grade, to the satisfaction of the
Inspector, by replacement of excavated material compacted to the
same density as the surrounding natural ground. Whenever wet or
otherwise unstable soil that is incapadle of properly supporting
the structure or pipe, as determined by the Engineer, is
encountered in the bottom of the trench, such soil shall be
removed to the cepth shown on the plans or determined by the
Engineer and the trench backfilled to the proper grade with a
subgrade filler as specified in Item No. 410, “"Gravel Subgrade
Filler®. Trench' bottoms for sanitary sewers shall conform to
Paragraph 2, "Sanitary Sewer Backfilling® of Section 400ERZD.4,

“Backfilling”.

The depth of cut indicated on cut sheets, as furnished by the
Engineer, is from the off-set or cut hud elevation to the invert
of the pipe. The width of the trench shall be at least the
outside diameter of the pipe plus six inches (6°) on each side of
the pipe for pipe sizes under forty-two inches (42°) in diameter.
The maxiaum working room for pipe forty-two inches (42%) in
diameter and under shall be twelve inches (12°) from each side of
the pipe to the face of the trench walls. Where sheathing and
bracing are used, a maximum twelve inch (12") working space,
measured from the pipe to the face of the sheathing, will be
allowed. For pipe over forty-two inches (42°) in diameter the
maximum width of the trench shall be such that the working space
from the pipe to the trench wall, or sheathing as the case may
be, will be a minimum of twelve inches (12°), and a2 maximum of
twenty-four inches (24°). If allowable trench widths are
exceeded through over-shooting of rock, caving of earth trenches
or over excavation, the Contractor shall employ corrective
measures or alternatives designs as determined Dy the Engineer.

It shall be understood that the depth of cut as indicated on the
cut sheet may be more or less than the actual excavated depth due
to ground conditions existing at the site. For this reason the
Engineer shall determine the depth for pay purposes based on the
surface elevation prior to the Contractor’s operation and the
invert of the sewer line. The Engineer’s decision shall be

final.

water, sil:, much, .trash,-cdebr:s cr rcce

2., iherce
in ledge, boulder cr coarse gravel (partizle size. larger than |
3/% 1nch) is encountered at the bear:ag ievel, the Coantracior
shall, as cdirected Dy the Inspector, unlder-excavate and re=ove




such materials to a depth not less than four inches (4") below
the bottom of the pipe and replace with a material confoming to
the requicrements of Item No. 401, “Gravel Subgrade Filler®.
Trench bottoms for sanitary severs shall conform to Item
400ERZD.4, 2, "Sanitary Sewer Backfilling®

400ERZD.4 BACKFILLING:

1. General: Excavation shall not be backfilled
until the construction structures or appurtenances as installed
conform to the requirements specified. The excavation shall de
carefully backfilled with the excavated materials approved for
backfilling, consisting of earth, loam, sandy clay, sand and
gravel, soft shale or other approved materials, free from large
clods of earth or stones. Where pipe is specially coated for
protection against corrosion, care shall be taken to to damage
the coating. Any excavation improperly backfilled, or where
settlement occurs, shall be re-opened to the depth required for
proper compaction, then refilled and compacted with the surface
restored to the required grade and compaction. The use of sand
backfill shall not be allowed, except for sanitary sewers as
noted herein.

All compaction shall be such that the apparent dry density of
each layer shall not less than ninety percent (90%) of the
maximum dry density as determined by tests on samples as outlined
in Texas Highway Department Testing Method Tex 113-E, unless
otherwise shown on the plans.

2. Sanitacy Sewer -Backfillind: Backfill for
sanitary severs i{s divided into three (3) separate zones: (a)
bedding, the material in trench bottom in direct contact with the
bottom of the pipe; (b) initial backfill, the backfill zone
extending from the surface of the bedding to a point one foot
(1°) above the top of the pipe; and (c) secondary backfill, the
backfill zone extending from the initfal backfill surface to the
top of the trench. Materials and placement for each of the zones
shall be as described herein.

(l1). Existing stable materials and laying conditions
encountered at the pipe bearing level which are
acceptadble for bedding purposes arce:

Trench bottom at bearing level free of water,
muck, debris and rock in boulder, ledge or coarse

gravel (particle size lacrger than 1 3/4 inch)
formations. .

Coarse sands and Qravels with max:zum particle

si.ze of i 3/4 inch, various grade2 sands and
sravels ccntaining small percentages of fines,
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{(b).

‘2).

(3).

generally granular and non-cohesive, either wet
or dry, fine sands and clayey gravels, fine sand,
sand-clay mixtures and gravel-clay mixtures.

Existing unstable materials and laying conditions
encountered at the pipe bearing level which are
not acceptable for bedding purposes are:

Water, silt, muck, trash or cebris at trench
bottom at bearing level or rock, in ledge or
boulder, or coarse gravel (particle size lacger
than 1 J/3 inch) formations.

Subgrade Filler: Where unacceptable materials as
defined in Item 2, (a) (2) above, exist at the
bearing level they shall de removed, as directed
by the Inspector, and replaced to a minimum depth
of four inches (4°) or one-eight (1/8) of the
outside diameter of the pipe, whichever is
greater, as directed by the Inspector, with sud-
grade filler material. The subgrade filler
material shall extend up the sides of the pipe
sufficient to embed the lower gradrant of the
pipe. Subgrade filler material shall conform to
the requirements of Item No. 410, “"Gravel
Subgrade Filler®". Rock saw cutting are

acceptable if criteria of Item No. 410 can be
met.

Initial Backfill: Initial backfill is defined as
backfill having a thickness in its compacted state from
the 'surface of the bedding to & point one foot (1°)

above

the top of the pipe. Initial backfill shall be

constructed in accordance with details shown on the

plans

(1).

and these specifications.

Select Initial Backfill: Select Initial Backfill
material shall conform to the requirements of
Item No. 410, "Gravel Subgrade Filler®. Rock saw
cutting are acceptabdle if criteria of Item No.
410 can be met. ‘

For sewer lines less than twenty-four inches
(24°) in diameter select initial backfill
material shall be placed in two (2) lifts. The
first lift shall be spread uniformly and
simultaneously on each side and unde:r the
shoulders of the pipe to the mid-point or spring
line of the pipe. The first lift _of select
initial backfill shall be inspected and apgroved
priocr to placemenc o the secan2 l:£fz. Tre

- o b -

second l1f: of select initial backfi.l mazerial
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(c).

shall extend from the spring line of the pipe to
a depth sufficient to produce a compacted depth
of material a minimum of one foot (1°’) above the
top of the pipe. The second lift shall be evenly
spread in a similar manner as the first life.

For sewver line twenty-four inches (24°) in
diameter and larger select initial backfill
material shall be evenly and simultaneously
spread alongside, undecr the shoulders or haunches
of the pipe and over the pipe in twelve-inch
(12°) lifes of a point sufficient to produce a
compacted depth of material a minimuma of one foot
(1) above the top of the pipe.

No mechanical or hand compaction will be requiresd
on an approved select initial backfill matecrial.

Secondary Backfill:

Secondary backfill is defined as backfill from one foot
(1) above the top of the pipe to the top of the
trench. Secondary backfill shall be constructed in
accordance with details shown on the plans and these
specifications.

Secondary backfill shall generally consist of materials
removed from the trench and shall be free of brush,
debris and junk. No rock or stones having any
dimension larger than one-half the trench width, or
twenty-four {24°) inches at the largest dimension,
whichever is less, shall be used in the secondary back-
£illing zone. In special cases where excessive width
and/or depth of the trench permit, and only with
approval of the Inspector, larger rocks may be
incorporated into the backfill provided that the
surrounding compactable soil may be properly and
acdeguately compacted. Such oversized rocks shall be
used only where the pipe has at least five feet (5°) of
cover over the top of the pipe, and where the top of
the rocks are at least two feet (2') below the street
or ground surface. These large stones may be placed in
the secondary backfill provided they are well separated
and arranged so that no i1nterference with backfill
settlement or the initia. backfill zone will resulc:.
Secondary backfill material shall bde composed of
primarily compactable sc:! materials.

Water jetting shall bde ceiivered unler sufficient
volune and pressure thrcoesh an apgroved jertzing hose

anc pipe nozzle. ne j;2:tinj hose snall have a mir=:ims
insice dimension of Iwo iaches (27). Tne jetting nose



shall be connz2ctecC to an approved minimum two-inch (2°)
water pump capable of celivering water at the volume
and pressure as required by the Engineer. The pipe
nozzle shall be of sufficient length to introduce the
water at a depth of not less than one foot (l°) above
the preceding lift. Points of trench jetting shall be
staggered along the length of the trench and spaced at
not more than three feet (3°) on centers. Each five
foot (5°') li1ft of secsncary dackf:ill shail bde jetza2
initially at a cepth &f not more than onre focet (}°)
adove the praceding l:ft. Sufficient water shall Se
tntroduced 1nto the sezondary backfill to cause
complete sudsidence of the Sacxkf:1l and cevelop, ¢r
sta-!ing water at the :.rface of each lift, excep:
roca construction where free stancding water 1s not
reguilrec.

After the final lift has been jezted as approved,
twelve (12) hours shall be allowed for the reduction of
the materials moisture content. When the backfill
moisture content is acceptadle for mechanical or
. pheumatic compaction, the surface shall be compacted to
the satisfaction of the Inspector. The surface of the
final life of trenches subject to traffic shall be
compacted by ditch tamping equipment.

Ditch tamping equipmen: shall be mechanical tamping
machines having a minimum 0f 500-pound, twelve inch
(12°) square tamper, capable of ceveloping 4000
a-foOot=-pounds at full stroke. All of the secondary
backfill shail de compieted to the density specified in
Paragraph 1, Section 400ERZD.4, “Backfilling”.

400ERZD.S DISPOSAL OF EXCAVATED MATERIALS: The excess
excavated material, not utilized after all fill requirements have
been met, shall become the property of the Contractor and he
shall dispose of it by hauling and wastiing cutsice the limits cf
the right-of-way of this project and cf putl:c thoroughfares and
water courses, in conformity witn pert:inent City ordinance an2 :=n
a manner meeting the agproval of the Engineer.

400ERZD.6 MEASUREMENT: Excavaticna, Trenching and Backf1il
will not be measured for paymert.

S00ERZD.7 PAYMENT: No cirec: paymen: shall bde made for
excavation, trenching and dackfiliing for p:ipe sanitary s2wers.
and all costs in connection there<ith shall Se inclucded :2 the
applicable contract pr:ice for th2 it2T %) wnich the wark
pecta:ns.

Sudbgrade f:ller will T2 meas.re:
vnit price es prow.del Ido .-

filler.®
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SPECIAL SPECIFICATIONS

ITEM %80. 402ERID

SANITARY SEWERS

402ERZD.1 DESCRIPTION: This item shall govern the
furnishing, installation and jointing of sanitacy sewver pipe of
the size and type speciflied dy the project pians and specifi-
cszions.

Ail sanitacsy sew2r Rains sha.l De construcied in accordaace wih
the specificaiions herein outlizned aal in confir=m:icy wish the
reguirecd lines, gracCes ani cCetsils shown on the plans anéd as
dicected by the Engineer. Successful passage of the air test ag

Cescribed unCes Iter No. 518 shall de creguic22 for the acceptance
of the mains.

CO02ERZD.2 MATERIALS FOR SANITARY SEWER PIPE: Materiasls for
sanitacy sewer pipe may be either rigid or flexible,

1. R:i:gic Pipe: For Ciameter up to tvelve inches (12%):
ductile iron, for Ciameters greater than twelve inches
(127): concrete, Cuctile iron, cast iron and prestressed
cylincer pipe, shall be, for the purpose of this
specificatior, known as rigid pipe.

2. Flexible Pipe: For cianeter up to twelve inches (12°):
PVC SOR 26, for Ciametess greater than twvelve {nches
(12°): PVvC SDR 35S o
or Reinforcecd Plastic Mortar Pipe. K
a. When flexible pipe is used, selected initial backfill
in accordance with Item No. 400ERZD, "Excavation,
Trenching anc Backfilling®, shalil be mancatory.

b. Any flexidle concuiz having a Ceflection of the
insice diameter greater than ASTM D-3034, seven ancd
one-%alf percent (7-1/2%) after :installation wi:l!l not
Se accepte2. A GO, NO-GO Defleczion Testing Mancrcell
duil: in accorZance with the Ceta:l drawving as shown
on the stancazd cetail sheet, shall de furnished at
the Contractor’'s expense and sha.l de used in testing
pipe deflectior for acceptance, unless cdirectec
otherwvise Dy the Enjineer.

C. working rocom: The worxing roon for fiexidie pipe
shall be & mir:nen cf six iaches {(6°) anc a =axi=om
of zwelve inches (12°) from eacn s:icde cf 1%e pipe t=
the face cf the trench walls. TLe maxirum
toelve-IRCN rejiife~ens wi.l D¢ ~2.vaZ oNen N
18 7rovi€sl A I3nCTETEe CCVel A4S STlen T tne S

Cez:z2.. shee: oS! trhe piens.

-
"
-

ans

(LN}
o 1)

N %

->
-

lo':;



3.

Concrete Pipe:

a. Concrete pipe and fittings less than eighteen inches
(18°) in diameter shall conform to ASTM Designation

C-14.

b. Concrete pipe anc fittings, eighteen inches (18") and
larger in cdiameter shall conform to ASTM Designazion
C-76, Class III ocr C-655 in accorcance with paragraph
401.2.1.a n¢ these specificastions.

C. When the C22th of covaer over the top of the pipe s
over foucrtez2n feet (14°), concrete pipe less than
eighteen inches (187) in ciameter shall be extra
strength and shall conform to ASTM Designation C-14,

Ciass III.

¢. When the cepth of cover over the top of the pipe is
over fourteen feet (14° ), concrete pipe eighteen
inches (18") and larger in diameter shall conform to
ASTM Designation C-76, Class IV or C-655 in
accordance with paragraph 401.2.1.a of these
specifications.

e. All joints and joint material for concrete pipe and
fittings shall conform to ASTM Designation.C-44J.

Reinforced Plastic Mortar Pipe, .Non-Pressure Type:
Reinforced plastic mortar pipe, noa-pressure type, shall
be a factory-formed conduit of:.polyester resin,
continuous roving glass fibers and silica sand built up
in laminates to meet the requirements of ASTM D-3262
including the appendix and subsequent specifications.

Joints: Joints for pipe and fittings shall be confined
compression rubber gasket bell and spigot type joints
conforaing to the material and performance requirements

cf ASTM C-s3).

Fittings: Fittings shal! conform to the joint and
strenggth requirements as specifiec herein for pipe of
similac size. Lateral openings of 4-inch and 6-inch
sizes shall be macde using A.B.S. sewer saddles conforming
to ASTM D-2661. The encs will be bell and spigot.

Poly (vVinyl Chlo:xde) (PwC) Sewer Pipe: Pipe,fittings
and joints shall conform to ASTM Designation 0-3034,
F-679 ancd C- 321: w“ith the exception that Soivent Cemenc:

Joints sha.. az=- Se used.

([$]
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Force Hains: PVC force mains, fittings and joints shall
meet or exceed the requirements of ASTM Designation
D-2441 with the exception that Solvent Cement Joints
shall not be used. The pressure rating and size shall be
as shown on the plans.

Water Main Crossings: Where gravity or force main sewers
are constructed in the vicinity of water mains, the
raquicrements of the “Rules and Regulations for Pudlic
water Systems” 0f the Texas Depariment of Health, wWAater
HyGgiene Division, adopted 1978, shall be met,.

Cast Iron Pipe and Fittings: Cast iron pipe shall
conform to the reguirements of the latest revision of ASA
Specification A21.6 or A2]1.8 thickness Class 22 except
p:pe fourteen (13”) inches or larger shall be Class 23 if
the laying cepth is over eight (8°) feez.

Fittings for cast iron pipe shall have not less than the
thickness, class and pressure rating for the cast iron
pipe specified. Fittings shall be furnished with the
type of joint or any end combination thereof as
specified. Mechanical joint fittings shall be furnished
complete with glands, gaskets and bolts. Bolts shall De
“Cor-Ten" or approved equal,

Flanged fittings shall be facec anc¢ drilled in accordance
with ASA Specifications B 16.1.

Joints shall be as provided by the .manufacturer.

Ductile Iron Pipe and Fittings: Ductile Iron Pipe shall
conform to the requirements of the ilatest revision of
A.N.S.1. Standard A21.5]1 (A.W.W.A. Standarzd Cl51),
“Ductile Iron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds, for Water or Other Liquids®., Thickness
or Class shall be that regquirecd for Laving Condition Type
4 cr 5, in accordance witn actual conditions at the site,
In addition, Ductile Iron Pipe may te “thickness
designed® in accordance wvith the reguirements of the
latest revision of A.N.S.iI. Standard A21.50 (A.W.W.A.
Cl150), “Thickness Design of Ductile Iron Pipe®.

Thickness design shall be basecd on standard laying
condition 4 or S in accordance with conditions at the
site, Fittings for ducti.e iron pipge shall have not less
than the thickness, class or pressure rating specified
for ductile iron pipe. F::tings shall be furnished wizh
all necessary glands, gasz2ts, =olts, etc., as may be
regquired to complez2 the :=ints.

Svesl



10.

11.

.12,

Rubber-gasket joints for mechanical joints or “push on"
type joints shall conform to the requirements of A.N.S.I.
Standard A21.11 (A.W.W.A. Standard Clll), °“Rubber-Gasket
Joints for Ductile lron Pressure Pipe and Fittings®,
latest revision.

Prestressed Concrete Cylinder Pipe: Prestressed concrete
pipe and fittings shall conform to AWWA Specification
c-301.

Lateral line will be Cuctile iron or PVC SDR 26 or egual
and extenc five feet (5') beyond the curd, or water main,
vhichever is farther from the main. All connections of
the lateral line to the main will be by ar approved
saddle, or manufactured tee or wye. Breaxing of a main
to tie in a lateral or use 0f cement or other grout
material in making of joints or connections is
prohibited. Two feet (2°) of the lateral will be
concrete capped, commencing one foot (1°) from end of
pipe and ending three feet (3°) from end of pipe. The
location of the lateral pipe end will be marked up two
(2) 04 rebars tied together and embedded vertically in
the concrete cap and extending vertically to within
twvelve inches (12°) of top of curb. Backfill
requirements are the same as other 402ER2D, Sanitary
Sewvers. ’

All sanitacry sewer pipe and fittings produced within the
jurisdiction of the City of San Antonio shall be tested
and_stamped by the City of San Antonlo Materials Testing
Laboratory at the source of supply. All shipments of
pipe not so tested and stamped shall be accompanied by a
certificate of compliance to these specifications
prepared by an indepencdent testing laboratory and signed
by a registered professional engineer.

402ERZD.3 CONSTRUCTION METEDDS

l.

Pipe twenty-four inches (24°) and smaller shall rest on
an undisturbed ear:h foundation, ccntinuously, throughout
its length, true to line and grade. When bdell and spigot
pipe is used, the position of the pipe bells shall be
determined by measurement, anc Cross excavation just
adequate to acmit the pipe bells wvithout dearing shall Dde
cut. It is specifically provided, however, that if{ rock
occurs in boulder, ledge or coarse gravel formations a2t
the bearing level :: shall bde removed to a deptn of not
less than four :inches (&") be.ow the lowes: Sear:ng lewvel

[4-5:
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of the pipe and replaced with apprcved select bedcding
material in conformance with Item 400ERZD.4, 2, (a),

“Bedding”®, after which fine grade and excavation for

bells shall be done in the manner cdescribed above.

Where the pipe to be laid is largecr than twenty-four
inches (24°) in diameter, the trench bottom shall be
shaped by fine grading tc firmly embed the lower quadrant
of the pipe. At the direction of tne Engineer, the
Contractor shall provide a template for shaping purposes.
Concitions of rock and undercutting shall be as specif:ed
foc pipe sizes, less than twenzy-four inches (24°) in
diameter.

An alternate to the adbove, the bottca of the trench maew
be uncdercut ancd the lower quacdrant cf the pipe endedded
in approved select beddin; material in conformance with
Item 400ERZD.4, 2, (a), "Bedding”, in accordance with

lines and thickness as shown on the plan details.

Subgrace Filler: When laying pipe in unstable materials
as define¢ by Item 400ERZD.4, 2, (a) (2), “Bedding”®, the
contractor shall, when directecd by the Inspector,
underexcavate and remove existing unstable materials or
rock, as directed by the Inspector and replace with
subgrade filler material as directed and defined by Izem
400ER2D.4, 2, (a) (3), °"Subgracde Filler”.

Pipe Laying: The owner will inspec: all pipe before it
is placed in the trench and will rej)ect any sections
found to be damaged or defective to a degree that woulcd
affect the function of the pipe. Rejected pipe shall de
immeciately removed from the site of the work. The
Contractor shall be required to com=ence construction and
laying of pipe at the downstream enc of the sanitary
sewer outfall line and proceecd non-stop in a forvard
upstream cdirection.

NOo pipe shall be laid wiznin ten feez (10°) of any po:i:nt
vhere excavation is in progress. P?P.pe laying shall
proceec upgrade with the tongue Or spigot pointing in the
direction of flow. ?Pipe shall be lcocwered into the trench
vithout disturbing the prepared fourcation or the trench
sides. The drilling of lifting holes in the fie:id will
not be permitted. Pipe shall dDe installed by means of a
concentric pressure deing applied t< the pipe with
“come~-alonjzs®. Pulling cr pusaing a joint of pipge
place 5y using a crane, bullcdozer, zr backhoe wi.. ¢

e
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permitted. Pipe shall be pulled home in a straight line
with all pacrts of the pipe on line and grade at all
times. No side movement or up and down movement Of the
pipe will be permitted during or after the pulling
operation. Should coupled joints of pipe be out of line
or off grade, they shall be removed one joint at a time
and brought to the proper line and grade. The lifting or
moving of several joints of coupled pipe at one time to
close a partially open joint or to fine grade under la:c
joints of pipe will not be permitied,

NO pipe shall De 1nstalied 1a tunnels except as provided
on the plans, or with the permission of the Engineer. 1If
the Contractor finds it necessacy to install pipe in
tunnels not proviced on the plans, he shall submit to the
Engtneﬁr, prior to commencemen: of work, a detailed
outline of procedures, methods, end use of materials
cdepending on existing soil conditions.

No horizontal or vertical curves shall be permitted,
except as authorized by the City. The minimum radius for
the type sewer pipe used shall be as recommended by the
manufacturer Oor greater and approved by the City.

Before leaving the work unattended, the upper ends of all
pipelines shall De securely closed with a tight fitting
Plug or closure. The interior of laid pipe shall be kept
free from dizt, silt, gravel or foreign material at all
times. All pipe in place must be approved before
backfilling. P

402ER2D.4 MEASUREMENT:

All sewer pipe will be measurec from center of manhole to
center of manhole or end of main. Measurement will be
continuous through any fittings in the main, even though
the fittings are pay items of the contract.

P:pe fittings, :ncluding wyes, tees and bends will be
measured as the total numder of units installed,
regardless of mater:al.

S02ERZD.5 PAYMENT:

1.

Sewer pilpe wil! De paid for at the contract bid price ger
linear foot complete in piace for the types, size and
depth constructad. Said price shall be full compansaz:on

(Y1)
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€or furnishing all materials, including pipe, trenching,
pumping, shoring and bracing, sand cushion, concrete
plugs, laying and jointing, backfilling, tamping, water,
labor, tools, equipment and other incidentals necessary
to complete the work. Subgrade filler wvill be paid for
under Item No. 410, °“Subgrade Filler”.

Sewer pipe fittings shall be paid for at the contract bid
price per each.

Pay cuts will be measured from the top of ground prior to
the Contractor's operation, and along the centerline of
the pipe to the invert of the pipe.

Payment will be made under:

PAY ITEM NO. 402ERZDA: Sanitary Sewers - per linear foot.
PAY ITEM NO. 402ERZDB: Wyes
PAY ITEM NO. 402ERZIDC: Tees
PAY ITEM NO. 402ERZDD: Bends

per each.
per each.
per each.
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SPECIAL SPECIFICATIONS
ITEM NO. 402ERZD

SANITARY SEWERS

402ERZD.1 DESCRIPTION: This item shall govern the furnishing,
installation and jointing of sanitary sewer pipe of the size and type specified
by the project plans and specifications.

All sanitary sewer mains shall be constructed in accordance with the
specifications herein outlined and in confimmity with the required lines,
grades and details shown on the plans and as directed by the Engineer.
Successful passage of the air test as described under Item No. 518 shall be
required for the acceptance of the mains.

402ERZD.2 MATERIALS FOR SANITARY SEWER PIPE: Materials for sanitary
sewer pipe may be either rigid or flexible.

1.

2.

3.

Rigid Pipe: For diameter up to twelve inches (12"): ductile iron,
for diameters greater than twelve inches (12"): concrete, ductile
iron, cast iron and prestressed cylinder pipe, shall be, for the
purpose of this specification, known as rigid pipe.

Flexible Pipe: For diameter up to twelve inches (12"): PVC SDR 26,
for diameters greater than twelve inches (12"): PWC SDR 35 or PVC
with a minimum stiffness factor of 46 or Reinforced Plastic Mortar

Pipe.

a. When flexible pipe is used, selected initial backfill in
accordance with Item No. 400ERZD. “Excavation, Trenching and
Backfilling", shall be mandatory.

b. Aany flexible conduit having a deflection of the inside diameter
greater than ASTM D-3034, seven and one-half percent (7-1/2%) .
after installation will not be accepted. A GO, NO-GO Deflection
Testing Mandrell built in accordance with the detail drawing as
shown on the standard detail sheet, shall be furnished at the
Contractor's expense and shall be used in testing pipe deflection
for acceptance, unless directed otherwise by the Engineer.

c. Working room: The working room for flexible pipe shall be a
minimun of six inches (6") and a maximum of twelve inches (12")
from each side of the pipe to the face of the trench walls. The
max imum twelve-inch requirement will be waived when the pipe is
provided a concrete cover as shown on the standard detail sheet
of the plans.

Qoncrete Pipe:

a. Ooncrete pipe and fittings less than eighteen inches (18") in
diameter shall conform to ASTM Designation C-14.

Iv-49



5.

6.

7.

8.

b. Concrete pipe and fittings, eighteen inches (18") and larger in
diameter shall conform to ASTM Designation C-76, Class III or
C-655 in accordance with paragraph 401.2.l.a of these
specifications.

c. When the depth of cover over the top of the pipe is over fourteen
feet (14'), concrete pipe less than eighteen inches (18") in
diameter shall be extra strength and shall conform to ASTM
Designation C-14, Class III.

d. when the depth of cover over the top of the pipe is over fourteen
feet (14'), concrete pipe eighteen inches (18") and larger in
diameter shall conform to ASTM Designation C-76, Class IV or C-655
in accordance with paragraph 40l1.2.la of these specifications.

e. All joints and joint material for concrete pipe and fittings shall
conform to ASTM Designation C-443.

. Reinforced Plastic Mortar Pipe, Non-Pressure Type: Reinforced plastic

mortar pipe, non-pressure type, shall be a factory-formed conduit of
polyester resm, continwous roving glass fibers and silica sand built
up in laminates to meet the requirements of ASTM D-3262 including the
appendix and subsequent specifications.

Joints: Joints for pipe and fittings shall be confined compression
rubber gasket bell and spigot type joints conforming to the material
and performance requirements of ASTM C-443.

Fittings: Fittings shall conform to the joint and strength
requn'ements as specified herein for pipe of similar size. Lateral
openings of 4-inch and 6-inch sizes shall be made using a A.B.S. sewer
saddles conformmg to AS™M D-2661. The ends will be bell and spigot.

Poly (vinyl Chloride) (PVWC) Sewer Pipe: Pipe fittings and joints
shall conform to ASTM Desiqgnation D-3034, F-679 and D-3212 with the
exception that Solvent Cement Joints shall mot be used. .
Force Mains: PVWC force mains, fittings and joints shall meet or
exceed the requirements of ASTM Designation D-2441 with the exception
that Solvent Cement Joints shall not be used. The pressure rating and
size shall be as shown on the plans. .

Water Main Crossings: Where gravity or force main sewers are
constructed in the vicinity of water mains, the requirements of the
"Rules and Regulations for Public Water Systems"” of the Texas
Department of Health, Water Hygiene Division, adopted 1978, shall be
'net.

Cast Iron Pipe and Fittings: Cast iron pipe shall conform to the
requirements of the latest revision of ASA Specification A2l.6 or
A21.8 Thickness Class 22 except pipe fourteen (14") inches or larger
shall be Class 23 if the laying depth is over eight (8') feet.

Fittings for cast iron pipe shall have not less than the thickness,

Iv-50

3 e 3



9.

10.

1l.

12.

class and pressure rating for the cast iron pipe specified. Fittings
shall be furnished with the type of joint or any end cambination
thereof as specified. Mechanical joint fittings shall be furnished
complete with glands, gaskets and bolts. Bolts shall be "Cor-Ten" or
approved equal.

Flanged fittings shall be faced and drilled in accordance with ASA
Specifications B 16.1.

Joints shall be as provided by the manufacturer.

Ductile Iron Pipe and Fittings: Ductile Iron Pipe shall conform to
the requirements of the latest revision of A.N.S.I. Standard A21.51
(A.W.W.A. Standard C151), "Ductile Iron Pipe, Centrifugally Cast in
Metal Molds or Sand-lined Molds, for Water or Other Liquids".
Thickness or Class shall be that required for Laying Condition Type 4
or 5, in accordance with actual conditions at the site. 1In addition,
Ductile Iron Pipe may be "thickness designed"” in accordance with the
requirements of the latest revision of A.N.S.I. Standard A2l.50
(A.W.W.A. C150), "Thickness Design of Ductile Iron Pipe". Thickness
design shall be based on standard laying condition 4 or 5 in
accordance with conditions at the site. Fittings for ductile iron
pipe shall have not less than the thickness, class or pressure rating
specified for ductile iron pipe. Fittings shall be furnished with all
necessary glands, gaskets, bolts, etc., as may be required to camplete
the joints.

Rubber-gasket joints for mechanical joints or "push on" type joints
shall conform to the requirements of A.N.S.I. Standard A21.11
(A.W.W.A. Standard Cl1l), "Rubber-Gasket Joints for Ductile Iron
Pressure Pipe and Fittings", latest revision.

Prestressed Concrete Cylinder Pipe: Prestressed concrete pipe and
fittings shall conform to AWWA Specification C-301.

Lateral line will be ductile iron or PVC SDR 26 or equal and extend _
five feet (5') beyond the curb, or water main, whichever is farther
from the main. All connections of the lateral line to the main will
be by an approved saddle, or manufactured tee or wye. Breaking of a
main to tie in a lateral or use of cement or other grout material in
making of joints or connections is prohibited. Two feet (2') of the
lateral will be concrete capped, cammencing one foot (1') from end of
pipe and ending three feet (3') Erom end of pipe. The location of the
lateral pipe end will be marked up two (2) #4 rebars tied together and
embedded vertically in the concrete cap and extending vertically to
within twelve inches (12") of top of curb. Backfill requirements are
the same as other 402ERZD, Sanitary Sewers.

All sanitary sewer pipe and fittings produced within the jurisdiction
of the City of San Antonio shall be tested and stamped by the City of
San Antonio Materials Testing Laboratory at the source of supply. All
shipments of pipe not so tested and stamped shall be accampanied by a
certficate of compliance to these specifications prepared by an

independent testing laboratory and signed by a registered professional
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engineer.

402ERZD.3 CONSTRUCTION METHODS

1.

2.

3.

Pipe twenty-four inches (24") and smaller shall rest on an undisturbed
earth foundation, continuwously, throughout its length, true to line
and grade. Wwhen bell and spigot pipe is used, the position of the
pipe bells shall be determined by measurement, and cross excavation
just adequate to admit the pipe bells without bearing shall be cut.
It is specifically provided, however, that if rock occurs in boulder,
ledge or coarse gravel formations at the bearing level it shall be
removed to a depth of not less than four inches (4") below the lowest
bearing level of the pipe and replaced with approved select bedding
material in conformance with Item 400ERZD.4, 2, (a), "Bedding”, after
which fine grade and excavation for bells shall be done in the manner

described above.

Where the pipe to be laid is larger than twenty-four inches (24") in
diameter, the trench bottam shall be shaped by fine grading to firmly
embed the lower quadrant of the pipe. At the direction of the
Engineer, t.he Contractor shall provide a template for shaping
purposes. Oonditions of rock and undercutting shall be as specified
for pipe s1z‘es, less than twenty-four inches (24") in diameter.

An alternate to the above, the bottom of the trench may be undercut
and the lower quadrant of the pipe embedded in approved select bedding
material in conformance with Item 400ERZD.4, 2, (a), "Bedding", in
accordance with lines and thickness as shown on the plan details.

Subgrade Filler: When laying pipe in unstable materials as defined by
Item 400ERZD.4, 2, (a) (2), "Bedding", the contractor shall, when
directed by the Inspector, underexcavate and remove existing unstable
materials or rock, as directed by the Inspector and replace with
subgrade filler material as directed and defined by Item 400ERZD.4, 2,
(a) (3), "Subgrade Filler".

Pipe Laying: The owner will inspect all pipe before it is placed in=*
the trench and will reject any sections found to be damaged or
defective to a degree that would affect the function of the pipe.
Rejected pipe shall be immediately removed fram the site of the work.
The Contractor shall be required to commence construction and laying
of pipe at the downstream end of the sanitary sewer outfall line and
proceed non-stop in a forward upstream direction.

No pipe shall be laid within ten feet (10') of any point where
excavation is in progress. Pipe laying shall proceed upgrade with the
tongue or spigot pointing in the direction of flow. Pipe shall be
lowered i.nto the trench without disturbing the prepared foundation or
the trench sides. The drilling of lifting holes in the field will not
be permitted. Pipe shall be installed by means of a concentric
pressure being applied to the pipe with "come-alongs". Pulling or
pushing a joint of pipe in place by using a crane, bulldozer, or
backhoe will not be permitted. Pipe shall-be pulled home in a
straight line with all parts of the pipe on line and grade at all
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times. No side movement or up and down movement of the pipe will be
permitted during or after the pulling operation. Should coupled
joints of pipe be out of line or off grade, they shall be removed one
joint at a time amd brought to the proper line and grade. The lifting
or moving of several joints of coupled pipe at one time to close a
partially open joint or to fine grade under laid joints of pipe will
not be permitted.

No pipe shall be installed in tunnels except as provided on the plans,
or with the permission of the Engineer. If the Contractor finds it
necessary to install pipe in tunnels not provided on the plans, he
shall submit to the Engineer, prior to cammencement of work, a
detailed outline of procedures, methods, and use of materials
depending on existing soil conditions.

No horizontal or vertical curves shall be permitted, except as
authorized by the City. The minimum radius for the type sewer pipe
used shall be as recammended by the manufacturer or greater and
approved by the City.

Before leaving the work unattended, the upper ends of all pipelines
shall be securely closed with a tight fitting plug or closure. The
interior of laid pipe shall be kept free from dirt, silt, gravel or
foreign material at all times. All pipe in place must be approved
before backfilling.

402ERZD.4 MEASUREMENT:

1.

2.

402ERZD.5 PAYMENT:

1.

All sewer pipe will be measured from center of manhole to center of
manhole or end of main. Measurement will be continuous through any
fittings in the main, even though the fittings are pay items of the
contract.

Pipe fittings, including wyes, tees and bends will be measured as the
total number of units installed, regardless of material.

Sewer pipe will be paid for at the contract bid price per linear foot
camplete in place for the types, size and depth constructed. Said
price shall be full campensation for furnishing all materials,
including pipe, trenching, pumping, shoring and bracing, sand cushion,
concrete plugs, laying and jointing, backfilling, tamping, water,
labor, tools, equipment and other incidentals necessary to complete
the work. Subgrade filler will be paid for under Item No. 410,
"Subgrade Filler".

Sewer pipe fittings shall be paid for at the contract bid price per
‘each.,

Pay cuts will be measured from the top of ground prior to the
Contractor's operation, and along the centerline of the pipe to the

invert of the pipe.
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Payment will be made| under:

PAY ITEM NO.
PAY ITEM NO.
PAY ITEM NO.
PAY ITEM NO.

402ERZDA:
402ERZLB:
402ERZDC:
402ERZDD:

Sanitary Sewers - per linear foot.

Wyes
Tees
Bends

- per each.
- per each.
- per each.
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TANK SPECIFICATIONS




SPECIFICATIONS
Double Wall Fiberglass-Coated Underground Storage Tank

for Installation on Edwards Aquifer Recharge Zone

One (1) BUFFHIDE double wall composite all welded steel
underground storage tank complete to first fitting. The tank shall
be fabricated in accordance with U.L. standard 1746 and bear the
"Underwriters" Label Type I Secondary Containment Composite for
Steel Underground Tanks for Flammable and Combustible Liquids.

This tank is intended for installation and use in accordance
with the Standard for Installation of Oil Burning Equipment, NFPA
No. 31, and the Flammable and Combustible Liquids Code, NFPA No.

30, of the National Fire Protection Association.

CAPACITY: 10,0001gallons'

NOMINAL DIAMETER; 8 feet

FIBREGLASS WRAP: 100 mils

FITTINGS: Midwest Standard, Six (6) 5-inch Threaded Openings with
4-inch X 5-inch Nylon Bushings,
One (1) 24-inch manway located at the center of the tank,
Striker Plates,
Lifting Lugs‘

ACCESSORIES: Fiberglass Kit,
Gauge Stick and Gauge Charts

EXTERNAL: Sandblast, Fiberglass Wrap

WARRANTY: 30 Years

—3 3
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SPECIFICATIONS
Double Wall Fiberglass Reinforced Plastic (FRP)
Underground Storage Tank

for Installation on Edwards Aquifer Recharge Zone

One (1) double wall Fiberglass Reinforced Plastic (FRP)
underground storage tank complete to first fitting. The tank shall
be fabricated in accordance with ASTM standard document D4021-86
and U.L. standard 1316, File MH 9061, and bear the "Underwriters"”
Label.

This tank is intended for installation and use in accordance
with the Standard for Installation of 0il Burning Equipment, NFPA
No. 31, and the Flammable and Combustible Liquids Code, NFPA No.

30, of the National Fire Protection Association.

CAPACITY: 10,000 'gallons

NOMINAL DIAMETER; 8 feet

MATERIALS: 100% resin and glass fiber reinforcement with no sand
fillers

INTERSTITIAL SPACE: Space between primary and secondary shell walls
allows for free flow of leaked product and monitoring of same.

FITTINGS: Two (2) 30-inch-diameter manways located approximately
8 feet from the center of the tank, with three (3) 4-inch NPT
fittings per manway cover,
Two (2) 30-inch-diameter manway extensions five (5) feet long,

Two (2) 4-inch monitor fittings at opposite ends of the tank,
Lifting Lugs



WARRANTY: 30 Years
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Double Wall FRP Tanks

XERXES DWT

For Fuel Storage

Guide Specifications for Double Wall Fiberglass
Beinfo:ced Plastic (FRP) Underground Storage Tanks

SHORT FORM: |

The contractor shall provide Double Wall Fiberglass Reinforced
Plastic (FRP) Underwriter’s Laboratories (U.L.) labeled underground
storage tanks 3s shown on the drawings. Sizes and fittings shall be
as shown. The tanks shall be fibergtass tanks as manufactured by
XERXES CORPORATION.

LONG FORM: Section 131771

Part | General

1.01 Related Work Specified in Other Sections
A. Liquid Level Gauges: Section 15174
B. Plastic Pipe: Section 15064
C. Anchor Boits: Section 05501
D. Cast-in-Place Concrete: Section 03300
1.02 Quality Assurance
A. Acceptable Manufacturer: XERXES CORPORATION
B. Governing Standards, as applncable :
~ 1. ASTM standard document number D4021-86.

+ 2. Underwriters Laboratories, Inc. (U.L.) Standard for
Safety 1316, File MH 9061 for storage of flammable
liquids. A U.L. certification plate shall be attached to
each tank. \

1

3. National Fire Protection Association {NFPA) Standards: 2,

~ ~ NFPA 30: Flammable and Combustible Liquids Code.
NFPA 30A: Automotive and Marine Service Station
Code.

- NFPA 31: Installation of Qil Burning Equipment. 3.

4. National Sanitation Foundation, Standard 14,
5. Factory Mutual Systems appr;oval IM7AQAE
6. Military Specification No. MIL1-52777.
7. City of New York Depantment of Buildings MEEA., °
Division #161-89-M.
1.03 Submittals

A. Shop Drawings: Contractor shall submit copies of
shop drawings for each tank. Drawnngs shall show locations
of all fittings, accessories, and critical dimensions.

B. Catalog Data: Contractor shall submit copies of potable water!® at ambient underground temperatures;
manufacturer’s literature 1o include copies of or used for fuel oil at temperatures not to exceed 150°F
manufacturer’s current installation instructions. * ¢ Materials:

Partil Products | o i 40
) or .
20 g‘o;?:QWT:::;batghss Reinforced Plastnc (FRP) Underground D. Tank Dimensions (refer to Xerxes literature on gallonage).

A Loading Conditions —Tank shall meet the following design 1. Tank shall have nominal capacity ?’ gallons.
criteria; 2. Tank shall have nominal outside diameter of feet.
1. Internal Load: Tank shall withstand 5 psi air pressure test 3. Tank shall have approximate overall length of feet.

with § to 1 safety factor. Contractor shall individually test
tanks prior to installation to test for teakage. Maximum
test pressure is 5 psi.

2. Vacuum Test: To verify structural integrity every tank
shall be vacuum tested by the manufacturer at the
factory to 11.5 inches of mercury.

Tanks shall be tested and installed with pea gravel or crushed
stone as specified in the current installation instructions provided
with the tank.

3. Surface Loads: Tank shall withstand surface H-20 axle
loads when properly installed according to current
manufacturer’s installation instructions.

4, External Hydrostatic Pressure: Buried in ground with 7°
of overburden over the top of the tanks, the hole fully
flooded and a safety factor of 7:1 against general

buckling.

5. Tanks shall support accessory equipment such as

heating coils, drop tubes, submersible pumps, and
ladders when installed according to tank manufacturer’s
recommendations and limitations.

B. Product Storage:

Tanks shall be capable of storing petroleum products
with specific gravity up to 1.1

Yanks shall be vented to atmospheric pressure. The tank
is not designed as a pressure vessel, gxcept for use with
vapor recovery systems, provided the pressure ar
vacuum does not exceed 1 p.s.i.

Tanks shall be capable of storing gasoline or gasohol

(10% ethanol and 90% gasoline mixture); 90.5% gasoline’

and 9.5% Oxinol-50 (4.75% methanol and 4.75% GTBA
mixture); Dupont EPA waiver (gasoline with 5%
methanol and a minimum of 2.5% cosolvent, the blend
may contain a maximum concentration of up to 3.7
weight percent oxygen in the final fuel); MTBE {methyl
tertiary butyl ether) —gasoline with up to 20%, by
volume, of MTBE; gasoline/water/ethano! or methanol
blend motor fuels including neat or near neat methanol
or ethanol fuels at ambient temperatures; jet fuel; av-
gas: kerosene; diesel fuel; new or used motor oil;

- E. Interstitial Space
1. Tank shall have a space between the primary and

secondary shell walls to allow for the free flow and

containment of all leaked product from the primary tank.

Space also allows the insertion of a monitoring device
through a monitoring fitting.

MCleaning and steam curing recommended.
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DWTll Appurtenances and Accessories

Standard Tank Notes:
1. Tank bottom gauge/deflector plates
. are standard under every manway
and service fitting.

2. Anchoring strap locations are
indicated by arrows on each side of
certain ribs. Straps are to be placed
on the top of these ribs.

3. Standard service fittings to the
primary tank are 4" NPT half
couplings. All primary tank fittings
are mounted on the manways.
{Additional manways and fittings are
available on made-to-order tanks.)

4. Monitor Fittings. Two 4” monitor
fittings, one located at each end of
the tank on most models, provide
access to the rib cavity and the
interstice at the bottom of the tank.

S. Monitoring capabilities. Four generic
types of monitoring systems may be
used with Xerxes’ double wall tanks.
Note that certain restrictions may be
applicable.

A. Hydrostatic Monitor. When a
hydrostatic monitoring system is
used, the level of liquid in the
reservoir may be monitored to
detect a leak in either the inner or
outer wall of the tank. Optional
reservoir sensors supplied by
Xerxes are available.

B. Vacuum Monitoring. When
vacuum monitoring is used, a
maximum of 3" mercury (1.5 ps.i.
max.} must be maintained.

C. Liquid Sensors. When dry
interstitial monitors are used, the
monitor is positioned within the
rib at each end of the tank on
most models. The interstice may
be either vented or sealed.

D. Positive Air Pressure. When
positive air pressure monitoring
is used, the maximum air
pressure is 3 p.s.i.

-

Steam Curing (optional)

When tanks are specified for
containment of other than petroleum
based products, i.e. potable water, 3
Special steamn cure is available. The
N.S.E (National Sanitation Foundation)
label (M.W. required) is available from
several Xerxes facilities.

w

. /"

Al Monitor Fittings

If tanks are ordered with a dry interstitial space, the fitting permits monitoring
through a rib passage to the bottom of the tank. The fittings, located on both
ends of the tank, allow for the placement of probe(s) to detect the presence of
liquid in the interstitial space. One monitor fitting is standard in the 550, 1,000
and 2,500 gallon tanks; and two are standard in 3,000 gallon through 30,000

Fiberglass FIanged Manways

Manways provide both access to the interior of the tank as well as a location for
service fittings. The standard manway LD. is 227 Manways with 30" and 36" |.Ds
are available on certain larger tanks. Each manway is provided with a steel
cover, with plated bolts, nuts and washers and a U.L. listed gasket. Manways are
placed in standard locations as shown on the tank specification drawings.

NPT Fittings

Steel NPT service fittings in the manway cover are available in 2; 47 6" and &
half couplmgs. Standard tanks, 3,000 gatlons and larger, have manways with
3-4” NPT fittings in each cover. On 550, 1,000 and 2,500, 4-4" NPT fittings in the
cover are provided. Gauge/deflector plates are included under all service fittings.

M}ﬂ?m—w

B-1

22" Manway Cover 22" Manway: Cover
{3-4" In-line fittings) (3-4" Fittings at 120°)
L
w NPT wnrT L o
_ C
€ NPT Fiting ) 6+ & NPT Fiing (3) -
W Dia. (24) Holes ¥%* Dis. (24) Hotes -~
Equatly Spaced Equatly Spaced
30” Manway Cover B-4 30” Manway Cover
{3-4" In-line fittings) Optional {3-4" Fittings at 120°) Optional

c
D

Lifting Lugs

See technical tank drawings for locations.

ThroughThe-Wall Service Fitting (TWF)

This service fitting allows access to the interior of the primary tank. Fittings
through both shell walls (TWF) {not in a manway cover) must be located along
the top centerline of the tank or the U.L. label will be void, and are available in 2;

4" or 6" NPT.
|
| I I

]
)
i
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A
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XERXES DWT-II
Appurtenances and Accessories

E

Fiberglass Manway Riser (optional)

A manway riser provides access to the manway from
grade and prevents backfill material from covering the
manway or equipment mounted on manway. Two risers
may be used on tanks greater than 4,000 gallons
capacity. Only one riser may be used on smaller tanks.
Additional risers are available up to 6-ft. in height.

S— 3 —
) O [+] » * [~] ﬂ‘-(
2 s ~_9 il‘ T

ot ht— 24" Square ——n

U h——— wos —ef

Manway Extensions (optional)

Tank entry in high ground water conditions and/or deep
burials may require manway extensions. When bolted to
the manway, it provides a watertight access to the tank
interior. Available in 22, 30" and 36" diameters in two foot
lengths or more. Extensions include nuts, bolts, washers,
and a gasket.

FRP Holddown Straps (optional)

Straps are used when a tank requires anchoring. The
straps provide the link between the tank and the owner
supplied anchoring hardware. For more information on
straps and their use, refer to Xerxes' Installation and
Warranty Manual.

Nominal Outside Number Buoyancy Load
Tank Size (gallons) Diameter Required (per strap, lbs.)
§50; 1,000 4 2 4,200
2,500; 3,000; 4,000 6 2 18,000
6,000 6’ 4 18,000
6,000 g 2 25,000
810 12,000 8 4 25,000
10 to 15,000 10’ 4 25,000
20,000 10’ 6 25,000
25,000 10’ 8 25,000
30,000 10’ 10 25,000

p—— %"
I -

(]

(

ALY

Duplex Service Fittings (optional)

Duplex service fittings allow for the placement of two
service connections in one location. Fittings are placed
astride the tank’s centerline in any standard fitting
location. Available in 27 4” and 6" NPT sizes. {Note:
Dimension D is 6-inches for 2” fittings, 12-inches for 4"
and 6" fittings.)

sl

.o e
—
cmwe

m Secondarily Contained Service
Fittings (optional)

Secondarily contained service fittings, typically a 4° NPT
within a 6° NPT, allow the tank to be connected to a
secondarily contained piping systemn.
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INSTALLATION OF UNDERGROUND PETROLEUM STORAGE SYSTEMS 3

operation should be confirmed by a qualified person at
least once a year.

If an impressed current cathodic protect.  .ystem is
used, it is necessary to venfy—at least once a nvail —
that the rectifier is operating. Such systems are subiect
to vandalism, and the electrical service may be discon-
ne=t22 Ty zosident ar on purpose, making periodic in-
<nections mandatory. While it may be feasible for local
personnel to momitor operation, a yualificd pooicn
should conduct an cu-site test and inspociivn of e
facility no less than once a year to measure the struc-
ture-to-soil anc -~*ructure- to-structure potentials, and
the rectifier voltage and current output.

The installation of cathodically protected systems
usually involves the use ot wiring conncuions belween
anodes and test stai,ums. The exzct locaticn ch
wiring and anodes should be carefully identified on a
plot plan of the facility, and a copy of this plan should
be kept at the site. A notice board shouid be placed
adiacent to the tank location reading:

CAUTION: THIS SITE HAS CATHODICALLY

rRGTZCTIO TIKS. BEFORE EXCAVATING,

~ ——
LALLM

(Insert name and telephone number of company
Tepresentative.)

3. TANKS

A number of factors must be considered in the (1)
selection, (2) location, (3) mstallatlon, and (4) testmg of
tanks.

(1) Selection: Primary considerations in tank selec-
tion include the material required for the anticipated
service, tank dimensions, and the capacity desired.

(a) As previously noted, the material to be used at a
particular site will depend upon the conditions at that
location (see “Introduction). Steel fabrication should
comply with the latest issue of UL 58, Steel Under-
ground Tanks for Flammable and Combustible Liquids.
Both steel and FRP tanks should bear the applicable
UL Label.

(b) Selection of tank dimensions is somewhat flex-
ible. This can be of importance where a high water table
exists or where rock conditions or suction pumping lift
requirements dictate a shallow installation. Tanks of
the same nominal capacity can be secured in many
areas, with various diameters and lengths.

For example: 6,000 gallon steel tanks are available in

the Eastern U.S. in diameter/length combinations of

95''/17'; 84"'121'; and 72''129'.

The shorter lengths may be required to fit a site with
restricted dimensions.

Note: Prior to installation, tanks should be measured
to confirm the tank gauging chart(s) that should be
supplied by the manufacturer. It is necessary to have
this information available for product purchase/sale
transactions, as well as for testing and maintenance to
determine any leakage that may occur as a result of
installation or subsequent damage or corrosion.

(c) Tanks of the most commonly used capacities are
available in most areas. FRP tanks are available in any
size normally used at service stations. Steel tanks can be
secured for underground petroleum service in almost

any capacity. The selection of tankage capacities and
numbers for a particular site are discussed in detail in
API Bulletin No. 1611, Service Station Tankage Guide,
1961.

(2) Location: Whenever possible, tank fill openings
should he jucated so that a minimum amount of maneu-
vering will be required by the truck or transport making
the product delivery. The driveway grade should be
such that the tank truck will drain properly.

(a) Tanks should be located so that the parked tank
truck will not be on the public right of way, block the
driveway to consumer use, obstruct the motorist’s view
of the service station building, or interfere with .thc
operator’s use or visual contro! of the driveway.

(b) Regulations may permit underground tanks to be
located closer than 10’ to a building, but care should be
taken to avoid possible damaging effects to the founda-
tion of the building where this option is used.

(3) Installation: Tank excavations should be suffi-
ciently large to provide a minimum clearance of 12’ (in

the case of steel tanks) and 18'’ (for FRP tanks) in all

horizontal directions. The excavation should be deep
enough to provide for a backfill below the bottom of the
tank of at least 6’ for steel tanks and 12’’ for FRP
tanks. The burial depth of the tank is dependent.on
local regulations, the type of finished surface to be ap-
plied. soil conditions, topography, suction pumping lift
requirements, and the piping cover needed.

In areas not subject to traffic, the cover depth of
underground tanks should be a minimum of 24'*, or not
less than 12’’ plus a reinforced concrete slab not less
than 4’’ in thickness. Where tanks are subject to or
likely to be subject to traffic, cover depths should be a
minimum of 36", or not less than 18’ of well-tamped
material plus at least 6’’ of reinforced concrete or 8'* of
asphaltic concrete.

m
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(a) Backfill below, around and above tanks should
be clean, noncorrosive porous material, such as clean
washed sand or gravel for steel tanks and, for FRP
tanks, must be in accordance with manufacturer’s speci-
fications.

Backfilling operations are most important to the life
of the installation. The owner should continuously
supervise these operations to ensure that only specified
materials and installation methods are followed by the
contractor.

(b) 1t is recommended that tanks be ballasted with
product as soon as possible after backfilling. Water bal-
last may be used as an alternative, but it is necessary to
defer installation of submerged pumping units in the
tank until after the water ballast is removed. If ballast-

. ing is necessary in order to prevent tank flotation (from

a high water table or from rain), the end-use product
should be used as a first choice.

(c) With product ballast, attention is required in
handling, inventory control, and safeguarding against
accidents or thefts. All fill caps and pumps should be
locked during unattended periods.

(d) Anchoring should be used to prevent tank flota-
tion from a high water table. When a concrete slab is
used for anchoring, tanks should be separated from the
slab by no less than 12’’ of sand. Tanks should not be
;et directly on the concrete nor placed on hard or sharp
material that could cause deformation or damage to

either the tanks or tank coatings. Anchor straps should
be installed so as not to damage tanks or tank coatings
and to ensure that the tank is electrically isolated from
the anchor straps. This can be accomplished by placing
a section of rubber tire between thc tank and anchor
strap.

The entire installation should comply with the re-
quirements of NFPA Code 30.

(4) Testing: Requirements for the testing of under-
ground tanks vary with state and local regulations. Tests
can be performed (1) at the time of the delivery of the
tank to the site; (2) in hole prior to covering; (3) after
installation but prior to completing the backfilling; and
(4) after the paving and all piping has been installed.

(a) Since damage can occur to tanks at any stage of
construction, specific testing requirements would be
dictated by the degree of control the owner must exer-
cise. Any damage to the exterior coating should be
repaired using material of similar nature.

(b) Testing should comply with NFPA Code 30 re-
quirements.

(c) As a minimum, it is recommended that all tanks
be tested with air pressure prior to installation. PRES-
SURE MUST NOT EXCEED 5 POUNDS PER
SQUARE INCH (psi). All fittings, seams and visible
dents should be soaped during this period, and in-
spected for bubbling.

4. PIPING

As is the case with tanks, proper care must be taken in
the (1) selection, (2) installation, and (3) testing of pip-
ing for underground tankage.

(1) Selection: The location of the piping will deter-
mine the type and size that should be used.

(a) Schedule 40 steel pipe, sither calvanized nr
wrapped black iron, or UL annravart - cm—=ceibic ~ing
is recommended for all underground pnpmg. and Sched-
ule 40 galvamzed steel pipe shvuid ve useu v wvuve-
ground vent piping. Piping with a 1'/2’ or 2** diameter
is generally used. As a minimum, couplings and fittings
should be 150-1b. malleable iron.

(b) Delivery piping from tanks to dispensers should
be sized according to the recommendation of the pump

m:n-t'::’nrnv 'n A.Mnmnunn ewp rnneodarannn mnct

be given to the length of runs, flow rates, and number
of dispensers to be scrvea.

(c) Siphons may be used to ennalize preduct levelsin
two or more tanks storing the same product. Material
Ut siplivns may Le gaivanized uon, wrapped Liaoa woi
or nonmetallic. It is recommended that sinhon piping be

- the same.size as the suction and/or delivery lines to the

dispensers.

{d) Each tank should be vented through adequately
sized piping. This is necessary to prevent the build-up of
excessive pressure, or the blow-back of vapor or liquid
at the till opeming. while the tank is being filled. The
maximum rate ot it can be limited by the diameter of
the vent line. Two-inch diameter vents (in lengths up to
150’) should be adequate for flow rates incurred using
4"’ delivery equipment. If nonmetallic pipe is used for
underground vent piping, special adapters are required
at the point where this pipe connects with the steel
Swing joint. Such adapicrs &Il aviuauie Huis Wi pipe
manufacturer.

(2) Installation: Product lines should be run in a
singic ucucil between the tank area and the pump is-
land area Similarly. vent lines, between the tank area
and the building or other structure to which the above-
arcund vent fincs are attached, should be nlaced i &
single trench.
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INSTALLATION OF UNDERGROUND PETROLEUM STORAGE SYSTEMS
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FIGURE <%
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INSTALLATION OF UNDERGROUND PETROLEUM STORAGE SYSTEMS
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| FOREWORD
A. This Standard contains basic requirements for products covered by
Underwriters Laboratories Inc. (UL) under its Follow-Up Service for this
category within the limitations given below and in the Scope section of this
Standard. These requirements are based upon sound engineering principles,
research, records of tests and field experience, and an appreciation of the
problems of manufacture, installation, and use derived from consultation
with and mfonnatlon obtained from manufacturers, users, inspection
authontxcs, and gthers havmg spccmllzed experience. They are subject to

revision as further experience and investigation may show is necessary or
desirable.

B. The observance of the requirements of this Standard by a manu-
facturer is one of the conditions of the continued coverage of the
manufacturer’s product.

C. A product| which complies with the text of this Standard will not
necessarily be judged to comply with the Standard if, when examined and
tested, it is found to have other features which impair the level of safety
contemplated by these requirements.

D. A product employing materials or having forms of construction
differing from those detailed in the requircmcnts of this Standard may be
examined and tested according to the intent of the requirements and, if
found to be substantially equivalent, may be judged to ~~mply with the
Standard. i

|
E. UL, in performing its functions in accordance with its objectives,
does not assume or undertake to discharge any responsibility of the
manufacturer or any other party. The opinions and findings of UL represent
its professiona judgment given with due consideration to the necessary
limitations of practical operation and state of the art at the time the
Standard is processed. UL shall not be 1., ..sible to anyone {ut tnc use of
or reliance upon this Standard by anyone. '1L shall not incur any obhgauon
or liability for damages, lncludmg consequential damages, arising out of or in
connection with thc use, interpretation of, or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous
and adequate safeguards for personnel and property shall be employed in
conducting such tests.
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1. Scope
1.8 [NTIN19 I((IllllUlllClll) [(MVL Y SPIICI wat UL

horizental cvlindrical. atmospheric-tvpe tanks of
Qass-nber-remtorced  plasuc (FRP) that are in-
tended for the underaround storage of petroleum-
Lasttd M. SRTITY Cullibva. . e benjuaanad,

1.2 L hese requirements do not cover lanks Lor
use with alcohol or alcohol-blended fuels. Such
tanks are covered by these and additional require-
ments.

1.3 ‘These tanks are completely assembled and
tested for leakage before shipment.

1.4 Ihese tanks are intended for installation
imd nse in accordance with the Standard for the
Installation of Oil-Buming Equipment, ANSI/
NFPA 31, the Flammable and Combustible Liquids
Code, ANSI/NFPA 30; and the manufacturer’s
structions.

1.5  These requirements do not cover optional
accessories for these tanks, such as heating cuils or
hotwells; nor do they cover compartmented tanks.

2. General

2.1 If a value for measurement is followed by a
value in other units in parentheses, the second unit
may be only approximate. The first stated value is
the requirement.

2.2 A component of a product covered by this
standard shall comply with the requirements for
that component and shall be used in accordance
with its recognized rating and other limitations of
usc. A component need not comply with a specific
requirement that:

A. Involves a feature or characteristic not need-
cd in the application of the component in a
product covered by this standard, or

B. Is superseded by a requirement in this stan-
dard.

[ S

CUINNITRUCTIUN
3. Geacral

J.1 S LK silall UE PLOVIUCU Wil usie ws 1w
lugs for lifting that are attached to the tank or ca:
be attached to a fiting on the tank. -uso, se
Strength of Lifting Fittings Tests. Sertirn |(

19 A tank shall be capable of being anchorec

4. Pipe Connections

4.1 A fiuing for pipe connection shall be
standard threaded pipe coupling (see the Standar
for Welded and Seamless Wrought Steel Pipe, ANS
B36.10—1979), a threaded flange, a standard hal
pipe nipple, or a boited and. gasketed flange
connection. The connection shall be bonde
directly to the tank. - :

4.2 All openings in a tank shall be located i
the top. They shall be located on the longitudin:
centerline of the top if the tank is cylindrical. ]
the tank is spherical, the openings shall be locate
on the vertical centerline of the tank.

Exception: If the application of a tank is such tha
openings in the top for pipe connection are re
quired to be grouped, the openings may be locate
not more than 12 inches (305 mm) from th
longitudinal centerline of the top of a cylindric.
tank or the vertical centerline of a spherical tan}
provided the upper end of each pipe coupling ¢
other fitting for pipe connection terminates abov
the top of the shell.

4.3  An opening in a tank shall be closed with
wooden plug, metal cover, or the equivalent, t
protect the threads and exclude foreign matte
while the tank is in storage or in transit.

4.4 A tank shall have a fitting of a size not les
than that specified in Table 4.1 for attachment of
vent pipe.

4.5 An opening for connection of a vent pip
shall not be located in 2 manhole cover.

Exception: In a spherical tank, all openings may b
grouped together in 2 manhole cover.
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TABLE 4.1
SIZE OF VENT-PIPE FITTING
Tank Capadity
Nominal Pipo Size,

U. S. Gallons Liters Inches®
0-500 0-1,893 1-1/4
501-3,000 1,896-11,356 1-1/2

3,003-10,000 11,360-37,854 2
10,001 -20,000 37,858-75,708 2.1/2

20,001-35,000 75,712-132,489 3

35,001-50,000 132,493-189,270 4

)

Nomina) plpe size specifications are in accordance with the Stan-
dard for welded and Seamnjess Wrought Steel Pips, ANS) B36.10—
1979,

5. Manholes

5.1 A manhole, if provided in a tank, shall be
located above the highest normal liquid level and
shall be of the bolted-cover type.

5.2 A manhole-cover joint shall be provided
wi vasket at least 1/8 inch (3.2 mm) thick of
mate.... acceptable for use with the liquid to be
stored.

6. Deflection Plates

6.1 A tank shall have a deflection plate of steel
at least 0.053 inch (1.35 mm) thick or aluminum
at least 1/8 inch (3.2 mm) thick."The deflector
plate shall be at least 9 inches (229 mm) wide, and
at least 1 square foot (0.009 m 2 in area under (1)
cach opening, or (2) one opening that is marked as
specified in paragraph 18.5.
Paragraph 6.1 effective October 19, 1983

PERFORMANCE
7. General
7 One sample of a tank ic he subjccted to
Cdlss  wve  aesn e . s R

lleneever. the same sample need not be subjected
to all tests. It a manutuciures PIOLULES @ e .
~vlindrieal tanks that differ only in shell length,
the longest tunk 1y LE LEWCU a5 ItpILILIaLr v
tha antire line. Fnr a line of spherical tanks that

only m wameter, vy wic wgest diameter

PPN |
G oo B snerad

8. Leakage Test

8.1 A tank, including fittings, shall be tested as
described in paragraph 8.2 and shall not leak.

8.2  The tank is to be pressurized for 5 minutes
to the applicable value specified in Table 8.1, and
the entire surface is to be brushed with a leak-
detection fluid. Continuous formation of bubbles
at any location on the tank surface is evidence of
leakage.

TABLE 8.1
LEAKAGE-TEST PRESSURES
Maximum Diameter of Tank, Applied Pressure,
Foat {m) Psig (kPa)
10 (3.0 or less 5 (34)
More than 10 3 {27)

9. Strength of Pipe Fittings Tests

Torque

9.1 A length of pipe shall be threaded into a
fitting for pipe connection and shall be tightened
to the torque specified in Table 9.1. The fitting
shall not crack or split and the threads shall not
strip.

TABLE 9.1
TORQUES ON PIPE FITTINGS
Nominal Pipe Size, Torgue,
Inches’ Pound-Inches (N-m)
3/a 2000 (226)
1 2400 (271)
13/4 2900 (328)
1-1/2 3100 (350)
2 3300 {373)
~ae 3500 (395)
3 3600 (407)
. 2700 (418)
“ 3800 (429}
6 4200 (475)
[ 1600 520}

Nominal pipe size specifications are in accordance with the Stan-
Sei S {37 NIMAan and Seamiess Wrought Steel Pips, ANS] B36.10~
1979.

3

EL 4

31.
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sending Moment

9.2  The bond between a fitting for nipe con-
nection and the tank shall be subjected to a bend-
ing moment oi 2000 pouna-ieet (2/0U N-m) as
decrrihed in pamgraph Q2 The hanAd chall nat ha
damaged.

9.3 A 4-foot (1.2-m) length of Schedule 40
steel pipe is to be threaded into the fitting. A force
is then to be applied to the top of the pipe. For a
cynuaical tank, the force is first to be applied
parallel to the longitudinal axis of the tank, and
then transverse to the longitudinal axis of the tank.
For a spherical tank, the force is first to be applied
in any one direction and then perpendicular to the
direction in which the force was first applied. The
applied force is to be increased so that the bending
moment is increased from zero to 2000 pound-feet
(2712 N-m) in 250 pound-feet (339 N.m) incre-
ments. If the Schedule 40 pipe bends before the
required bending moment is reached, the test is
to be stopped and the fitting is Lo be examined for
compliance with the requirements specified in
paragraph 9.2.

Lecakage

9.4  After each of the tests specified in para-
graphs 9.1 and 9.2, the tank is to be subjected to
the Leakage Test, Section 8.

10. Strength of Lifting Fittings Tests

10.1 A fitting intended to be used to lift and
move a tank shall be subjected for 1 second to a
load equal to twice that imposed by lifting the
empty tank. If more than one fitting is provided
on a tank, the load is to be divided between the
fittings in proportion to the loads to which they
are subjected by lifting the tank as intended. The
fitting shall not be damaged or damage the tank.

10.2 Following the test described in paragraph
10.1, the tank is to be subjected to the Leakage
Test, Section 8.

11. Water-Load Test

11.1 A tank shall be (1) placed in a sand bed so
that approximately one-eighth of the tank dia-
meter is buried, and (2) filled to capacity with
water for 1 hour. The tank shall not be damaged.

12. External Pressure Test

General

12.1 A tank shall be tested either as descrlbcd

n—w--wn”ln'-\ 190 . s

Loturer Ye
- vy s pps e

described in paragraphs 12 3 and 12.4. The ta)
shal! not implode w therwise be damae

Method I

12.2 The empty tank is to be installed in a te
pit using the recommended anchoring system ar
the specified backfill procedure. The pit is then
be filled with water to such a level that the tank
submerged to its muximum recommended buri
depth. The tank is to remain submerged for &
hours. While the tank is still submerged, itis tol
subjected for 1 minute to a partial internal vacuu
so that the internal pressure on the tank is 5
inches of mercury (17.9 kPa) less than the extern
pressurce impused by the iy diustatic head.

Method 11

12.3 The tank is to be placed, at points sim:
lating the use of hold-down straps, on saddl
padded with 1/2-inch (12.7-mm) thick expansio:
joint material. The tank is to be filled to capacit
with water for 24 hours, and then is to be draine:

12.4  After the procedure described in paragrap
12.3, the tank is to be subjected for 24 hours to
partial internal vacuum so that the differenc
between the internal and external pressures on tt
tank is equal to that which would exist if tt
empty tank were submerged in water to its max
mum recommended burial depth. The vacuum

then to be increased, for 1 minute, so that th
internal pressure on the tank is 5.3 inches ¢
mercury (17.9 kPa) less than the previous valu:

13. Intemal Pressure Test

13.1 A tank shall withstand without rupture fo

1 minute an internal pressure as specified in Tabl
13.1.
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TABLE 13.1
INTERNAL PRESSURE TEST

Maximum Diamster of Tank, Applisd Pressure,
Feet (m) . Psig (kPa)

10 (3.0) or less
More than 10

25 (172)
15 (103)

14. Physical Properties of Materials Tests
General

14.1 Samples cut directly from a tank "are to be
used for the tests described in paragraphs 14.2—
14.12. At least 84 samples are to be used. The
samples are to measure approximately 5 by 9
inches (127 by 229 mm) and are to be cut to
minimize the amount of curvature, that is, so that
the 5-inch dimension is parallel to the cylinder
circumference.

Air-Oven'Aging

14.2 Four as-received samples and 12 samples
conditioned as described in paragraph 14.3 are to
be ‘ected to the strength tests specified in
paragiaphs 14.4 and 14.5. The strength of the
conditioned sampies shuli be at least 80 percent of
the strength of the unconditioned samples.

14.3 Three groups of four samples are to be
conditioned for 30, 90, and 180 days, respectively,
in an air-circulating oven at a temperature of 70°C
(158°F). Two of the samples from each group
are then to be tested as specified in paragraph 14.4
and the remaining two are to be tested as specified
in paragraph 14.5.
\

144 Samples are to be subjected to the flexural
strength test described in Test Methods for Flex-
sral Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials, ANSI/
ASTM D790-R1. using a cross-head speed of 0.1
inch per minute (2.5 mm/min) and with the inside

wface facine deavn, Five specimens are to be cut
‘rom each sample, para.llcl to the longest dimension
L YT AQTA Dh7oN
31.

14.5 Samples are to be subjected to the Izod
impact-strength test described in Test Methods for
Impact Resistance of Plastics and Electrical Insulat-
ing Materials, ASTM D256—81. Five specimens are
to be cut from each sample, parallel to the longest
dimension of the sample, and as described in
ASTM D256-81.

Immersion

14.6 Four as-received samples and 56 samples
conditioned as described in paragraphs 14.8—14.10
are to be subjected to the tests specified in para-
graphs 14.4 and 14.5. The strength of each sample
that has been immersed in a Type A liquid shall be
at least 50 percent of the strength of an uncon-
ditioned sample. The strength of each sample that
has been immersed for 180 days in a Type B liquid
shall be at least 30 percent of the strength of an
unconditioned sample.

14.7 An immersion test liquid is classed as either
Type A or Type B according to the follr+- -

Ao Type A lignid represent cither air actual
product to be stored or an outside svil condi-
tion.

B. Type B liquids are more severe than expected
conditions and are intended to indicate whether
additional testing is required to determine the
acceptability of the material.

14.8 Samples are to be immersed in each of the
liquids specified in Table 14.1 for 30, 90, and 180
days. A separate group of 14 samples (total of 42
samples) is to be used for each immersion period
for each of the test liquids.

14.9  The liquids are to be maintuined at 38°C
(100 F) during the tests. The edges of all samples
for immersion are Lo be coated with the same resin
the tank is made from to minimize edge effects
during the immersion. For the tests specified in
paragraphs 14.4 and 14.5, specnmens are to bc cut

. L) ok N
""P "‘” conere o PR 3 LY sbdd ot b u\-\.ll

subjected to the immersion conditioning.
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TABLE 14.1

A
feem s e ———,— .- -
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. g I ypc O

Fremiuwm iauco gasonny 1 0luane

Regular unieaded gasoling Disu‘llced water” or deionized
water

No. 2 fuel oil Hydrochloric acid (5 pereem)d

ASTM Reference Fuel C° Nitric Acid (5 percent)”

Sulfuric acid {pH=3) Sodium carbonate'sodiunf-n bicar-
bonate solution {pH=10)

Saturated sodium chioride Sodium hydroxids (pH=12)

No. 6 fuel oil® Sodium hydroxide {5 percent)®

Test parameters, such as temperature and concentrations of medla,
are increased In severity over those of normal operating conditions
to obtain observable deterioration in a reasonable pericd of time.
This accelerated test may not give any direct correlation with
service performance., However, the method yields comparative
data on which to base judgment as to expectaed service.

b
J P . i w -.d PPM and a
maximun eiectiina)r canauctivity ol 5.u nucromhos/cm at 25°C
(77°F), as described for Type IV grade reagent water in the Stan-
gard Speclfication for Reagent water, ASTM D1193-—77.

c
Oelonized water having a maximum electrical conductivity of 8.0
micromnos/cm at 25°C (77°F), as describea for Type IV grade
reagent water in ASTM 0119377,

d
Percentage by weight.

L]
As described In the Test Method for Rubber Property — Effect of
Liquias, ASTM D471—79,

1
A pH of 10 can be obtained by mixing 10.6 g/L of sodium carbon-
ate and 8.4 g/L of sodlum bicarbonate. A pH meter is to be used
and the ratio of scdlum carbonate to sodlum bicarbonate adjusted
3s noeded, The pH is to be checked several times during tho test.

9
Optional, to be used only at the request of and at the temperature
specified by manufacturer,

14.10 After immersion, specimens cut from each
of the summples from each immersion group are to
be tested separately as specified in paragraphs 14.4
and 14.5. The results of the tests are to be evalu-
ated according to paragraph 14.6 and, in addition,
the results from immersion in each of the Type A
liquids are to be extrapolated to obtain 270-day
retention values. The extrapolated strength shall be

not less than 57 cieent o the strength of uncor
THIVITTON a-uny;\:)'. 0o ...-'u...;v:..'.s'l value
Ince than 30 nercent for o narticnlar limnid, -
additional group ol 14 samples 15 to be immerse
in that Bavid fara 1am) of 970 dave ac deseribed
paragraph 14.9, and then tested as describe
in paragraphs 14.4 and 14.5. l'he strength of tr
samples shall be not less thun 50 percent of that «
an uncondiuoned sample.

Impact

14.11 A sample shall be tested as described i
paragraph 14.12 and shali not crack or sho
rupture of the laminate. Crazing is acceptabl

14.12 Four samples ure to be conditioned for 1
hours in a cold box maintained at minus 29°
(minus 20°F). These samples and four addition:
unconditioned samples are then to be clamped, on

- at a time, between two steel rings having an insic

diameter of 4-1/4 inches (108 mm). A 1.18-poun
(0.536-kg) steel ball is to be dropped once from
height of 6 feet (1.8 m) to strike the outsic
surface of each sample.

15. Earth-Load Test

15.1 A tank shall be subjected to the te:
specified in paragraphs 15.2 and 15.3 and shall nc
implode, leak, or otherwise be damaged.

15.2  An empty ank of each diameter is to t
installed in a test pit or an apron is to be cor
structed around the four sides of the tank. Baci
filling is to be done according to the manufa
turer’s installation instructions. The tank isto t
covered so that it is 3 feet (0.9 m) below tk
surface of the fill. The tank is to remain buried fc
at least 1 hour. '

15.3 The tank is then to be subjected to th
Leakage Test, Section 8.

MANUFACTURING AND PRODUCTION
TESTS

16. Leakage Test

16.1 Each tank shall be tested, as a routin
production-line test, for leakage as described i
paragraph 8.2. If leakage is noted, the tank shall b
repaired and retested.
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i
17. Internal Vacuum 'I"est

17.1  Each tank shall withstand, without rupture,
an internal partial vacuum according to the equa-
tion:

V =(1/2 D+ h) x 0.88 inches Hg/ft
in which:

V is thé vacuum in inches Hg,

D is the tank diameter in feet, and

h is the maximum recommended burial depth in
feet, but not less than 3 feet.

Exception: A lower internal vacuum may be used
if it can be shown that the lower value, applied to
the tank above ground, is representative of the

specified value applied to the buned tank.

MARKING
18. General

® 1 All required markings shall be permanent,
. 1 as paint or paper labels imbedded in clear
resin on the outside surface of the tank.

18.2 Fach tank shall be legibly marked with the
name of the manufacturer or a distinctive marking
by which it may be identified as the product of a
particular manufacturer.

18.3 If a manufacturer produces tanks at more
than one factory, each tank shall ihave a distinctive
marking to identify it as the product of a particular

factory.

10,7 Ladis tweess 2D Lo arlicd with informa-
tian thar ie daamnd wacaceans hee the manufacturer.

‘This marking shall include at least wic iviivwing:

A. “Maximum test pressure X psig” or the
equivalent, in which X is 5 for tanks 10 feet (3
m) in diameter or less and 3 for tanks larger than
10 feet in diameter.

B. “Keep tank vented,” or the equivalent.
or the

C. “Follow installation instructions,”
equivalent.

D. The word “CAUTION” and the follow-
ing or the equivalent: “To reduce the risk of

damage to the tank, do not fill tank prior to
backfilling.”

E. “Do not roll or drop tank,” or the equiva-
lent.

18.5 If a tank has a steel deflection plate under
only one opening as covered in item (2) of para-
graph 6.1, the opening shall be marked to indicate
that dipstick measurements shall be made only at
that location.

Paragraph 18.5 effective October 19, 1983

19. Installation Instructions

19.1  Two copies of the manufacturer’s installa-
tion instructions shall be provided with each tank,
one of which shall be embedded in clear resin on
the outside surface of the tank.

Paragraph 19.1 effective October 19, 1083

19.2 The installation instructions shall include
(1) the method of intended lifting, including the
intended distribution of the load between the
fittings if more than one fitting is provided, and
(2) indicaudon that the backfill to be used shall be
either pea gravel or compacted, clean dry sand, as
specified by the manufaciures.

ot
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W Revised and/or additional pages may be issued from time to time.




—m— e w— -

(AAaERICAN NATIONA!)
R STANDARD et

AarnisL 15, 1986 i ANSI/UL 58— 1900

UL 58

STANDARD FOR
STEEL UNDERGROUND TANKS FOR FLAMMABLE
AND COMBUSTIBLE LIQUIDS

First Edition — October, 1925
Second Edition — September, 1929
Third Edition — February, 1937
Fourth Edition — April, 1949
Fifth Edition — December. 1961
Sixth Edition — December, 1971
Seventh Edition — QOctober, 1976

(The fifth and previous editions were originally titled *‘Underground “Liunns for
Flammable Liquids’")

EIGHTH EDITION
April 15, 1986

Approval as an American National Standard covers the numbered paragraphs
on pages dated April 15, 1986. These pages should not be discarded when revised
or additional pages are issued if it is desired to retain the approved text. Revi-

sions of this standard will be made by issuing revised or additional pages bear-
ing their dates of issue.

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Approved as ANSI B137.1—1971, July 27, 1971
Approved as ANSI B137.1—1976, July 23, 1976
Approved as ANSI/UL 58—1985, October 22, 1985

(1—4/15/86)

COPYRIGHT © 1976, 1986 UNDERWRITERS LABORATORIES INC.

UL.W&SM are copyrighted to protect UL's publication righta, not to restrict their use in product design
See paregreph E of the Foreword.

:
:
:
:
:
:
:
:
:




' STEEL UNDERGROUND TANKS FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS — UL 58 APRIL 15, 1986

FOREWORD

A. This Standard contains basic requirements for products covered by
Underwriters Laboratories Inc. (UL) under its Follow-Up Service for this
category within the limitations given below and in the Scope section of this
Standard. Thesc requirements are based upon sound engineering principles,
research, records of tests and field experience, and an appreciation of the
problems of manufacture, installation, and use derived from consultation
with and information obtained from manufacturers, users, inspection
authorities, and others having specialized experience. They are subject to
revision as further cxperience and investigation may show is necessary or
desirable.

B. The observance of the requirements of this Standard by a manu-
facturer is one of the conditions of the continued coverage of the
manufacturer’s product.

C. A product which complies with the text of this Standard will not
necessarily be judged to comply with the Standard if, when examined and
tested, it is found to have other features which impair the level of safety
contemplated by these requirements.

D. A product employing materials or having forms of construction
differing from thosc detailed in the requirements of this Standard may be
examined and tested according to the intent of the requirements and, if
found to be substantially equivalent, may be judged to comply with the
Standard.

E. UGl.. in performing its functions in accordance with its objectives,
does not assume or undcrtake to discharge any responsibility of the
manufacturer or any other party. The opinions and findings of UL represent
its professional judgment given with due consldcranon to the necessary
limitations of practical operativr. ... " - % ime the
Standard is processcd UL shall nuw ve 1OPULMILIC L ally Ll 1ul wae USe of
or reliance upon this Standard by anyone. UL shall not incur any obligation
or liability for damages, including consequential damages, arising out of or in
connection with the use, interpretation of, or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous
and adequate safegu+rc f.v nereannel and property shall be employed in
conducting such tests.
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CTNFEFRATY

LI} Theen veAnIreMmeNntc ecnver  hariaaneal

stmospheric-type steel tanks intended for the storage
underground of {lammable and combustible liquids.

1.2 These tanks are intended for installation and use
i aculdanee waina Jie Standard for the Installation
of Qil-Burning Equipment, NFPA 31, and the Flam-
able and Combustible Liquids Code, NFPA 30.

1.3 Tanks covercd by these requirements are cylin-
drical tanks that are fabricated, inspected, and tested
for leakage before shipment from the factory as com-
pletely assembled vessels.

1.4 These reqmrements do not apply to tanks

l‘ N d L Yar 3t 1, ™ .,
. -u i ..\lu IUI LI SIS (U SV PRI .\n

Uil btordge, ANSIYA l"I 630, nui wiksinten” " o
use in chemical and petrochemical plants.

[ I RPN |

2.1 it a vadue 1or measurement as iollowed by a valu™
HI OEHEE ULILS 111 parcliieses, UIe seuolid Vailue ma
The fira ctared valne ic the

Lar sl annravimate
. .

requirement.

CONSTRUCTION

3. Capacities, Dimensions, and q
Metal Thicknesses

3.1 Capacitics, dimensions, and construction detail
shall comply with the applicable requirements of this
standard.

3.2 Tables 13.1 and 13.2 give capacities for cylinj
drical tanks in gallons per foot of length and in liters
per meter of length. For a tank with conical heade
the total capacity is obtained by adding one-third th
height of the heads to the she!! linmeh

=
TABLE 3.1
THICKNESS OF STEEL
i ey TP \ i / =
i~ :
o‘V ‘Jofﬂ Bl o Minimum Thickness !
b"‘ 4 ‘/U + a” P4 J
. Vore” Carbon Steel
SV L Maximum i Stainless
e Capacity Diameter Uncoated Galvanized Steel

U.S. Gallons am? Inches m Inches . mm Inches mm Inches mm
Up to 285 Up to 1078 ayl a 0.067 260 1.70 0.070 1.78 0.071 1.8(™

286 to 560 1082 to 2120 48 1.22 -~ 0.093 i 2.36 0.097 2.46 0.07 1.8€
561 to 1100 21241 to 4164 64 1.63 0.123 - ** 3.12 0.126 3.20 0.086 218 °

1101 to 4000 4168 to 15142 84 213 - 0.167 1 £ 4.24 0115 2.92
4001 to 12000 15145 to 45425 126 3.20 0.240 - 6.10 0.158 4.0

12001 to 20000 45429 to 75708 144 3.66 0.302 -': 7.67 0.209 5.1
20001 to 50000 75712 to 189270 144 3.66 0.365 - 9.27 0.240 6.10 ~

342 Inches (1.07 m) for carbon steel and 48 inches (1.22 m) for stainless steel.

)
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3.3 The total capacity of a tank shall not be (1) less
han the rated nominal capacity and (2) more than
105 percent of the rated nominal capacity.

Paragraph 3.3 cffective June 1, 1987

3.4 The total capacity is to be determincd at the level
of the lowest opening when the tank is in the in-
tended installation position.

Paragraph 3.4 effective June 3, 1987

3.5 The overall length of a tank shall not be greater
than six times its diameter.

3.6 A tank shall be constructed from steel not thin-

ner than specified in Table 3.1 for its capacity and
diameter.

3.7 The thickness of steel is to be determined by five
micrometer readings equally spaced along the edge
of the full piece as rolled. Thickness is to be deter-
mined on the sheet not less than 3/8 inch (9.5 mm)
from a cut edge and not less than 3/4 inch (19 mm)
from a mill edge.

3.8 To provide for manufacturing variations in ap-
plying Table 3.1, a plus tolerance of 5 percent in max-
. ‘mum capacity and a plus tolerance of 5 percent in
dher the maviemnm diamerer e she nccinnem Teeneh
1 puiitied 1ur WDKRs constructed o1 U, 10/-nch
(+.24-mm) or thicker steel. '
Paragraph 3.8 cffective June 1, 1987

4. Materials

4.1 A tank shall be constructed of commercial or
structural grade carbon steel or of Typc 304 or 316
stainless steel, as noted in paragraphs 4.2 and 4.3.
Only new material shall be used.

4.2 Carbon steel shall:

A. Comply with the Specification for Structural
Steel, ASTM A36—81a; or Specification for Stecl,
Carbon (0.15 Maximum, Percent), Hot-Rolled
Sheet and Strip, Commercial Quality, Hot-Rolled
Carbon, ASTM A569—72 (Reapproved 1979); or
Specification for Hot-Rolled Carbon Sicel Sheet
and Strip, Commercial Quality, Heavy Thickness
Coils (Formerly Plate), ASTM A635—81; or

B. Have (1) a carbon content of 0.3 percent or less,
or a carbon equivalency of 0.53 percent or less, and
(2) mechanical strength and welding characteristics
at least equivalent to one of the steels specificd in
item A.

4.3 Stainless steel shall comply with the Specifica-
tion for Stainless and Heat-Resisting Chromiu:n-
Nickel Steel Plate, Shect, and Strip, ANTM
AIG7—=R2 - Speecification S0 TP oo Resisting
Chromium and Chromiumn-Nickel Stainless Steel
Plate, Sheet. and Strip for Pressure Vessels, ASTM
A240—82C.
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5. Shell Joints

sl uCHUNS INUSUated i Figure O,

H ) 3

No. I- ALL DIAM.

Vi A st oint of 2 tank shan ue une 01 the con-

A Shell joint No. 4 in Fienre 31 chall nae he ucﬂj
on a tank larger than 96 inches (2.44 m) in
daneler, and
1 eXeept that:
R le"l.ir\inv Nov 7 in Fioure 5.1 shall not he viced
on a tank larger than 65 inches (1.65 m) ip,
diameter. %]

FIGURE 5.1
SHELL JOINTS

|-D-.l /CF g
CF/‘—Q "l

C
f/ 3
__/

B |-

No. 2-ALL DIAM.

Nn X-A8LL DIAM.
3-E Min:
o [ ]
;—.-—‘L,CE O

g \ 4 3

No. 4-MAX. DIAM

—~  |e172" Min. 12.7 mm)

No. 5-ALL DIAM. No. 6-ALL DiAM.

. — |-—5/32" (4.0 mm) Min. Separation

j
:

:

o

| bandt j
= TE :
:

:

:

— -2 \_._7—’ Kl
ne— S |Li-172" Min, |
(38.1 mm)
No. 7-MAX. DIAM. 65"
$2779 {1.65 m) No.8-ALL DIAM.
B8 — Overlap — 1/2 inch (12.7 mm) minimum.

c -

cF —

E -

T -

-~

Continuous welds. m

All 1ap welds shall be continucus full fillet welds.
Overlap — 1/2 inch (12.7 mm) minimum for

diameters 48 inches (1.2 m) or less; 3/4 inch (19.1
mm) minimum for dlameters over 48 inches (1.2 m).

/2 inch (12.7 mm) minimum diameter lock weld, .
not over 12 inches (305 mm) apart,

Tack weld 1 inch (25 mm) spots, not over 12 inches
(305 mm) apan.

Thickness of backup bar to be same as shell
thickness.
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6. Heads and Head Joints

F ~ 6.1 A head of a tank shall be constructed of not more
: than two pieces for diameters of 48 inches (1.22 m)
" or less, three picces for diameters of from 49 to 96
F inches (1.24 to 2.44 m), and four pieces for diameters

of from 97 to 144 inches (2.46 to 3.66 m). When two

or more pieces are used, joints shall comply with the
requirements for shell joints in paragraph 3.1.

6.2 A head of a tank may be flat, dished, or conical.

6.3 A head of a tank shall be attached to the shell
by one of the joints illustrated in Figure 6.1.

" FIGURE 6.1
F’ HEAD JOINTS FOR ALL DIAMETER TANKS

_-IB'——CF

B — Overlap — 1/2 inch (12.7 mm) minimum.
W Cc - Continuous welds.
CF — Shall be continuous full fillet welds.
| F — Not less than five times head thickness — minimum
P 119 lnrk 119 7 e
J — Joint No. 21 — Minlmum thickness af 0 167 inch
r’ (4.24 mm).
K — Joint No. 22 — Heads reavire bracing. {see M~ o
- et wempe e . 0.167
| (3.24 mm).

3

: | CF
F NO.22 ] D
| 52780

NO.24

T — Tack weld 1 inch (25 mm) spots, not over 12 inches

(305 mm) apert.

— Minimum, 1 X shell thickness.

Heads may ha flay dishast ar oons

bty

Height of cone heads — not less than one-
twolith Alncmantar )

Height ot dished heads shall confarm ' Takia
6.1. .
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Vo nntlaneed Qat head nt a tank chall ba bea.

vl m accordance with Figure 6.2, No. 1 or 2, and

S Gavard G4IU shicll shidll DC INdUe v sledt 110t Iess than

D SO N D LA VUn Wy X
cey wesILA,

S St alatan) <red to

qe bhraced.

FIGURE 6.2
BRACING FOR UNFLANGED
FLAT HEADS AMD SULKHEADS

ol

5

L .L >
] . 1
B-1 Not greoter 11—
than 45°¢

1 ) (RS
%S

8-2
BRACING FOR FLANGED FLAT BULKHEADS

s2a278l

FIRURE & 2 ICnAnt'd)

c — Weld.

S — From center, approXimalely .= us uadbicics.
" . WalAd theno eidoc ook faans

v — Bracing.

" — MmN 1engin o1 10ut.

T — Tack welds, not over 12 inches (305 mm) apart
\ — Bracing.
X

— Not over 2 Iinches (51 mm) from shell.

BRACING FOR FLANGED FLAT

3
:
:
:
:
:
3
:

BULKHEADS
T — Tack welds, not over 12 inches (305 mm) apant
X ~ Not over 2 inches (51 mm) from shell.
Y — Bracing (locate 6 inches (150 mm) below center o
head).
(S

A conjead hewd ol wotank shall have a height 0™
not less than nne-twelfth the diamerer of the tank.

6.7 The depth of dish of a dished head shall not be
less than that specified in Table 6.1. m1

6.8 Strut bracihg for unflanged flat heads and™
bulkheads shall comply with Table 6.2.

6.9 Surface bracing for unflanged flat heads an::]
bulkheads shall comply with Table 6.3.

6.10 Surface bracing for flanged flat bulkheads sha;j
comply with Table 6.4.
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TABLE 6.1
DISHED HEADS — MINIMUM HEIGHT
Diameter Minimum Dish Diameter Minimum Dish
Inches - m Inches mm Inches m Inches mm
Up 1o 60 Up to 1.52 2 38 97—108 2.46—2.74 4172 114
61—72 1.55—1.83 2 51 109—120 2.77—3.05 5-1/2 140
73—84 1.85—2.13 2-1/2 64 121—132 3.07-=3.35 7 178
85—96 2.16—2.44 3-112 89 133—144 3.38-—-3.66 8 203

NOTE — The use of standard S.). {metric) sizes and weights of angles, channels, and I-beams as substitutes for the U.S.A. structural
units specilied in Tables 6.2, 6.3, and 6.4 shall be based on those sizes and welghts having an equal or greater section modulus (S).

TABLE 6.2
STRUT BRACING FOR UNFLANGED FLAT HEADS AND BULKHEADS?
Diameter Head Channels Angles w?
Section Section
Modulus(s) Modulus(s)
Inches m Size, Inches 3 Size, Inches In3 Inches mm
Upto — 60 Untn +.52 1 by 3/8 by 1/8 0.043°  1byibyws 0031 1 250

61—72 1.55—1.83 1 by 3/8 by 1/8 0.048% 1-1/3 by 1-1/8 by 118 0.049 e 320
73—84 1.856—2.13 1 by 1/2 by /8 0.063% 1-1/2 by 1-1/2 by 1/8 0.072 1172 38.0
85—96 2.16—2.44 1 by 1/2 by 1/8 0.062° 1-3/4 by 1.3/4 by 3/18 9.140 1314 a3.u
97—108 2.46=2.74 1-1/2 by 3/4 by 1/8 0.147° 2 by 2 by 3/16 0.190 2 51.0
109120 2.77-=3.05 3 inches — 4.1 pounds XL LR S Y 2) 0.250 2 51.0
i 121-=132 3.07—3.35 3 inches — 4,1 pounas T 2-112 by 2-9/2 hy = - 0.480 2-1/2 64.0
1 133144 228266 3inches — 4.1 pounus [ hd 2-1/2 by 2-1/2 by 5/16 0.480 2-1/2 64.0

3gee Figure 6.2, No. 1.

bl’lange of channel welded to head or bulkhead and shell.
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TABLE 6.5

CHIDCT AT DOAMTIMS CAD HIMEY AWQMSATM ™' 4™ Irame

Usameter Head

Channels

Section Modulus(s)

Inches m Size In.*
Upto 60 Upto1.52 3 inches — 4.1 pounds 1.1b

61—72  1.55--1.83 3 inches — 4.1 pounds 1.1°

(o0 1.05—2.13 4 incies — 3.4 pounds .

@5  2.16=2.44 5 incnes — 6.7 pounds 3.0
97—108 2.46=2.74 5 inches — 6.7 pounds 3.0
109—120 2.77—3.05 6 inches — 8.2 pounds 4.3°
123=132 3.07=3.35 7 inches — 9.8 pounds 6.0°
133—=144 2 WM—166 7 incnes — 9.8 pounds 6.0°

e Mt LICARCA

STEFL UNDERGRNAUND TANKS FOR FILAMMARIF v oV et F LIQUIDS — UL, S8

1

\h}

e

Angees

sSizes, Incnhes

2 by 2 by 3/8 or

39D b 2 D by i
3 by 3 by 7116 or

3-1/2 bv 3-1/2 by 5116
3-1/2 by 3-1/2 by 172 or

4 by 4 by 3/8
4bydbyt/2or

5 by 3-1/2 by 3/8
4 by 4 by 3/4 or

6 by 4 by 3/8
5 by S by 5/8 or

5 by 4 by 1/2
S by S by 3/4 or

6 by 4 by 9/16
SbySby3/dor

6 by 4 by 9/16

In.”

0.35
0.95
1.50
2.00v
2.80°
3.90°
a.s0

4.50°

]

tdin. Section _!wodulus(sj

3gee Figure 6.2, No. 2.

Bghont leg of angle or flange of channel welded to head or bulkhead.

TABLE 6.4

SURFACE BRACING FOR FLANGED FLAT BULKHEADS?

3

Diameter Head {-Beams

Channels

Section Modulus(s)

Section Modulus(s)

3

Inches m Size In3 Size In.3
72—84 1.83=2.13 3 inches — 5.7 pounds 1.7° 3 inches — 4.1 pounds RL
85—96 2.16—2.44 3 inches — 5.7 pounds 1.7° 4 inches — 5.4 pounds 1.9°
97—108 2.46—2.74 4 inches — 7.7 pounds 3.0° 5 inches — 6.7 pounds 3.0
109-120 2.77-3.05 S inches — 10 pounds 4.8 S inches — 6.7 pounds a.ob
121—-132 3.07-3.35 § inches — 10 pounds a.8b 6 inches — 8.2 pounds 4.3b
133—144  3.38—3.66 5 inches — 10 pounds 4.8 6 inches — 8.2 pounds 4.3

3

3500 Figure 6.2, No. 3.

°Flunge of kbeam or channel welded to buikhead.
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7. Compartment Tanks

7.1 Bulkheads of a compartment tank shail be con-
structed so that any leakage through joints will be
directed to the outside of the tank rather than from
one compartment to another. Sce Figure 7.1 for ac-
ceptable bulkhead constructions.

7.2 A single hulkhead of a compartment ank, il-
lustrated in Nos. 101 and 102 of Figure 7.1, shall be
constructed of one picce of matcrial and mav be tlat
or dished. The height of a dished bulkhead shall not
be less than that specified in Table 6.1.

7.3 A bulkhead of a double bulkhead tank, il-
lustrated in No. 100 in Figure 7.1, shall be constructed
of not more than two picces for diamcters of 48
inches (1.22 m) or less, three piceces for diameters of
from 49 to 96 inches (1.24 to 2.44 m), and four picces
for diameters of from 97 to 144 inches (2.46 to 3.66
m). When two or more pieces are used, joints shall
comply with the requirements for shell joints in
paragraph 5.1.

7.4 The minimum thickness of metal emploved for
a bulkhead depends upon the tank diameter and shall
not be less than that specified in Table 3.1.

FIGURE 7.1
BULKHEADS FOR COMPARTMENT TANKS

f-J

=
-
A

s2782 NO.102
A — Bracing as per Table 6.4 it diameter exceeds
1L KIS (1.0 11y
n — 112 ineh {127 mm\

NS thn SOA @ et
- e ewes L . N

—itt MIN.

~ v 1,974 inmh (79 B

Saat . L met, L e - - -

‘-
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and shall be made of steel nor less than
il meh (4.24 mm) thick.
.« v R IR N
A Y ualASLu At DUWIANILUAU VL u \.uau‘wu cin <. nu\
o than 72 inches (1.83 m) in diameter shall be

- edbs.

i+ ~hadl be braced as |llustratcd in No. 3 of quurc

77 A flanged Nat bulkhead 72 inches (1.83 m) or

“wssan diameter does not require hracing.
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R.1 A pipe connection shall be provided by \wldim.j
w the tank @ standard threaded pipe (.ouphng a
[N YT R SYIVERY) uuns\. VTV } a\auuulu u.u. ]JllJ\. “l’J}JlL R4

1 1. 8 ole A
RV IVITT ORI 91 D"'"“"\'d ﬂu:.tg‘.‘u uuuuCLan W C.d...- :C

a pipe nipple that in turn, is welded to the tank.

8.2 Conventional types of pipe connections are il-,
iustiated 1 rigure 6.4. F’

8.3 The minimum length of thread in a pipe con-
nection shall be specified in Table 8.1.

FIGURE 8.1
PIPE CONNECTIONS
i ———
No. 60 No. 61

E RS

52783

All welds are to be full fillet welds, at least 1/8 Inch (3.2 mm)

radius.

No. 60 — Halt pipe coupling.
No. 61 — Half pipe coupling.

No. 62 — Pressed steel, hub inside tank only.
No. 63 — Forged steel, hub inside tank.

No. 64 — Full pipe coupling.

No. 65 — Forged steel, with pilot,
No. 66 — Forged steel, without pilot.
No. 67 — Standard pipe nipple and welding flange.

é
—__—___———‘- __———-—-
= —
__—_-——-—-—-'_—-—l

3___————'—‘-" :
ﬁ%
777

No. 63

No. €5

No 67
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TABLE 8.1
PIPE CONNECTIONS

Pipe Size® Nominal

Minimum Length of Thread

Minimum Thickness of Flange
Section of Pressed-
Stee) Fittings

Inches Inches
18 1/4
174 3/8
3/8 318
12 12
3/4 518

1 5/8
1-1/4 11116
1-1/2 3/4

2 3/4
2-112 1

3 1
3-1/2 1

4 1-1/8

5 1-3116

6 1-1/4

8 1-3/8

mm Inches mm
6.4
9.5
9.5
12.7
15.9 0.123 3.2
15.9 0.138 3.51
17.5 0.138 3.51
19.1 0.138 3.51
19.1 0.138 3.51
25.4 0.167 4.24
25.4 0.167 4,24
25.4 0.167 4.24
28.6 0.167 4.24
30.2
3.7
34.9

3s1andard for Welded ana Seamless Wrougnt Steel Pipe, ANS!I B36.10—-1979

TABLE 8.2
SIZE OF VENT-PIPE FITTING

Capacity of Tank Nominal Pipe

Size?,
U.S. Gallons L inches
0 to 500 Upto 1895 118
500 to 3000 1900 to 11355 1-142
3001 to 10000 11360 to 37855 2
10001 to 20000 37860 to 75710 2-1/2
2000 10 35000 75715 v 132490 .
35001 to S0VL00 132495 o 189270 3

®standard for Welded and Seamless Wrought Stesl Pine. ANSI
B36.10—1979.

.+ A pressed-steel pipe- connccting fitting shall be

H nn\(allud with the hub section on the inside of the
[ . v oo ] d A1} ) ‘n Nn "‘

ol l"igurc 8.1. The minimum thickness ot the Hlange

UTTS-PUSTR Ty | I VR URRENLT LN BRSPS R PO SV S
UG Beldas 10 O3 SPULBat Gl s atisel wel e

e GV I PRjae DIPEAL s by MUCIUCLD V0 i b

R L S N AT R S R I il

8.6 Except as indicated in paragraphs 8.7 and 8.8,
all openings in a tank shall be located in the top,
parallel with the longitudinal axis of the tank.

8.7 If the application of a tank is such that pipe-
connecting openings in the top are required to be
groupcd, the openings may be located off center of
the lungitudinal axis under the conditions specificd
i paragraph 8.8.

8.8 No openintz in the shell of a tank shall be located
more than i2 uu.ht.: (JU.) M Genn iiie longiluun

MU .t .
entes 4ot W A 10 o1t

coupling or othcr p1pc connectmg fitting welded to
the tank shall terminate above the top of the shell.

8.9 All openings in n ank shall e claend gl
wooden plugs, metal covers, or the equivalent. 1o pro-

tect the threads and exclude foreign matter while the
tank is in storage or in transit.

vV LACh LK shall have a pipe connection of i size
nor less than that snccified in Tahle 8 2 Gy neeadt
ment of a vent pine.

w. b St upening lor connectiot ot a vent pe shi

CR I L A I A VR Y Y I R YT YD I LT Ly W L WO
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CLorILalll - e« bl e nalllog
6 hL: . nl material de wrmmf‘d to be arremahlr tor the
« . A manhole, if provided in a tank, shall be located liquid 1 be stored and shall not be less than 1/8 1n
¢ wee the ghest intended iquia level and shaii be (3.2 mun} thick.

¢ ' v . b 1 P L " (AT
ot tean v "l"’ POR S R T ) o amyrees .

SONVENTIONBL MAN:NT ¢F

n !

L
.

/‘O/P
NO.90 —t I—-

Q
v !

P/% T
R
|

— 3

NO.91 —-I:I——ﬁ

m— P

—3

3

T
CF _L

=)
NO.92 —ith—
s A
P~ 4 -
ALTERNATE COLLARS f
cc R
NO.93 _4"'_
52784 R]
CF — Continuous full fillet weld.
P ~ Gasket materiai, 1/8 inch (3.2 mny duca nimmum — (ing or ml
face gasket.
Q — Minimum, 1/2 inch (12.7 mm) bolts spaced 4 inch (102 mm) --
centers maximum. 7
R — Minimum, 2 inches (51 mm) for tanks 6 teet {1.8 m) in
diameter or larger. .—l
t — Not less than 0.167 inch (4.24 mm) thick.
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10. Hcating Coils and Hot Wells

10.1 A heating coil or hot well that is provided as
a part of a tank assembly and that handles a fluid other
than that stored in the tank, such as stcam or hot
water, shall have no joints in the portion ol the coil
or well that is located within the tank unless the joints
are continuously welded or brazed.

10.2 Inlet and oudet conncctions ol a heating coil
or a hot well shall be located abuve tiwe angticst -
tended liquid level. A continuous weld shall be made
where a connection pierces the shell of the tank or a
manhole cover.

MANUFACTURING AND PRODUCTION
TESTS

11. General

11,1 Each tank, before painting, shall be tested by
the manufacturer and proved tight against leakage by:

A. Applying internal air pressurce and using soap-
suds, linseed oil, or equivalent material for the
detection of leaks. The test pressure is 1o he 5- 7
psig (34.5—48.3 kPa); or

B. Completely filling the tank with water and ap-
plying an additional 3 psig (34.5 kPa) pressure while
the tank is placed in the position in which it will
be installed.

11.2  Ifleaks arc noted during the test, the tank shall
be made tight by welding and retested. Defects in
welds shall be repaired by chipping or mclting out
from onc or both sides of the joint, as required, and
rewelding.

11.3 Each compartment of compartment tanks shall
be separately tested for leakage.

MARKING
12. General

12.1 Each tank shall be marked with the name of
the manufacturer or a distinctive marking, which may
he in ende, by which it may be identificd as the ja.
duct of a particuiar manufacturer,

12.2 If a manufacturer produces tanks at more than
one factory, each tank shall have a distinctive mark-
ing to identify it as the product of a particular factory.

12.3  Each tank shall be marked with the minimum
guge steel used in its construction.
Paragraph 12.3 effective June 1, 1987

o
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GALILON CAPAC!TY PER FOOT OF LENGTH

YA E ¢

RR Y Ll U.S. Gallnns

AR 1-Foot
nehee Length
24 23,50
. 258.5¢
26 27.58
27 29.74
o8 31.99
»q 34,34
30 36.72
N 39.21
32 41.78
33 44.43
kY] 47.16
s 49.98
36 52.88
37 55.86

a8 58.92 .
39 62.06
40 65.28
41 68.58
iz 71.97
a3 75.44
44 78.99
45 82.62
46 86.33
47 90.13
48 94.00
49 97.96
50 102.00
51 106.12
52 110.32
53 114.61
54 118.97
55 123.42
56 127.95
57 132.56
58 137.25
59 142.02
60 146.88
61 151.82
62 156.83
63 161.93
64 167.12

Niamater
m
Inches

65
§q¢
67
68
69
70
n
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

11 S Nallang
1-Foot
Length

172 38
] """7‘\
183.15
188.66
194.25
199.92
205.67
211.51
217.42
223.42
229.50
235.66
241.90
238.23
254.63
261.12
267.69
274.34
281.07
287.88
294.78
301.76
308.81
315.95
323.18
330.48
337.86
345.33
352.88
360.51
368.22
376.01
383.89
391.84
399.88
408.00
416.00
424.48
433.10
441.80

Niameter

Inches

in

105
106
107
108
109
110
111
12
13
114
115
116
117
18
119
120
1”21
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

U.S. Gallon

1-Foot

Length

449,82
43R .30
467.70
475.89
485.00
493.7¢0
502.70
511.90
521.40
530.24
540.00
549.50
558.51
568.00

577.80
587.52
597.70
607.27
617.26
627.00
638.20
647.74
658.60
668.47
678.95
690.30
700.17
710.90
721.7
732.60
743.58
754.64
765.78
776.99
788.30
799.68
811.14
822.69
834.32
846.03

]

)

]

o

]
]
]
]
]
1
i

2o

]
]
]

]
]
]
]
|
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TABLE 13.2
LITER CAPACITY PER METER
OF LENGTH
Rk Diameter in mm Liters (dm?) 1-meter Length

600 282.7
700 384.8
800 502.7
900 636.2
1000 785.4
1100 958.2
1200 1131.0
1300 1327.3
1400 1539.4
1500 1767.2
1600 2010.6
Fﬂ 1700 2269.8
' 1800 2544.7
. 1900 2835.3
, 2000 3141.6
F 2100 3463.6
' 2200 3801.3
‘ 2300 4154.8
2400 4523.9
F 2500 4908.8
| 2600 5309.3
. 2700 5725.6
2800 6157.5
2900 6605.2
i 3000 7068.6
3100 7547.7
3200 8042.5
2300 8553.0
3400 9079.2
3500 9621.2
3600 10178.8
3700 10752.1
3800 11341.2
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STANDARD FOR

EXTERNAL CORROSION PROTECTION SYSTEMS FOR STEEL UNDERGROUND
STORAGE TANKS

UL 1746, FIRST EDITION
Accompanying this transmittal notice is a copy of the first edition of UL 1746.

THIS EDITION OF THESTANDARD IS NOW IN EFFECT EXCEPT FOR PARAGRAPHS |
— 13.12 AND 15.3 — 15.10 AND TABLES 13.1, 13.2, AND 15.1, WHICH BECOME EFFECTI

OCTOBER 1, 1991 AS INDICATED IN THE SMALL PRINT NOTE FOLLOWING THE -
FECTED ITEMS.

New product submittals made prior to a specified future effective date will be judged under all of 1
requirements in this standard unless the applicant specifically requests that the product be judg
under the current requirements. However, should the applicant elect this option. it should be noi
that compliance with all the requirements in this standard will be required as a condition of continu

and Follow-Up Services after the effective date and understanding of this should be signified
writing.

The requirements in this standard are substantially in accordance with UL's bulletin on this subj.
dated November 25, 1987. The bulletin is now obsolete and may be discarded.

Revised and/or additional pages may be issued from time (o time.

Subscribers to UL's services in the area covered by this standard will receive these revised and/or :
ditional pages automatically. Others may receive such pages by subscribing to ULs subscription se:
ice for revisions. See UL’s CATALOG OF STANDARDS FOR SAFETY for a description of t
revision subscription service, the cost of the service for this standard, and ordering information.

A PRODUCT INDEX of UL Standards for Safety is also available. The index provivdes mere th.
3,000 examples from the more than 12,000 specific products that are covered by UL’s Services a1

Standards for Safety. The index also includes an alphabetical listing of keywords of each title of ea.
standard.

A STANDARDS GLOSSARY isalso available. The glossary is a compilation of terms and their de
nitions taken from the glossaries of over 500 UL Standards for Safety.

To obtain a free copy of UL's CATALOG OF STANDARDS FOR SAFETY contact any of UL

Offices. Ordering information for the PRODUCT INDEX and the STANDARDS GLOSSARY
included in UL’s CATALOG OF STANDARDS FOR SAFETY.

Telephone orders for UL's publications may be charged to your Visa, MasterCard, or American E
press account.
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New product submittals made prior to a specified future effective date
will be judged under all of the requirements in this standard, including
those having a future effective date, unless the applicant specifically re-
quests that the product be judged under the current
requirements. However, should the applicant elect this option, it
should be noted that compliance with all the requirements in this stan-
dard will be required as a condition of continued Listing and Follow-Up
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INTRODUCTION
1. Scope

1.1 These requirements cover preengineered
corrosion protection systems. Part [ covers
factory-installed galvanic-type cathodic protec-
tion. Part II covers factory assembled composite
(steel tank with nonmetallic external cladding)
systems.

1.2 These corrosion protection systems are in-
tended to be completely installed at the factory
on carbon steel underground storage tanks that
comply with the Standard for Steel Under-
ground Tanks for Flammable and Combustible
Liquids, UL 58.

1.3 These corrosion protection systems are in-
tended for use where soil resistivity is not less
than 4000 ohm-cm.

1.4 These corrosion protection systems are in-
tended to be operated and maintained in accord-
ance with the manufacturer’s instructions.

1.5 These requirements do not cover the addi-
tional protective measures that may be needed
when tanks provided with these corrosion pro-
tection systems are installed in the presence of
stray currents.

1.6 A product that contains features, charac-
teristics, component, materials, or systems new
or different from those in use when the standard
was developed, and that involves a risk of fire,
electric shock, or injury to persons, shall be eval-
uated using the appropriate additional compo-
nent and end-product requirements as deter-
mined necessary to maintain the level of safety
for the user of the product as originally antici-
pated by the intent of this standard.

2. General
Components

2.1 Except as indicated in paragraph 2.2, a
component of a product covered by this stan-
dard shall comply with the requirements for that
component. :

2.2 A component need not comply witha s
cific requirement that:

A. Involves a feature or characteristic 1
needed in the application of the componen
the product covered by this standard, or

B. Is superseded by a requirement in t
standard.

2.3 A component shall be used in accordar

with its recognized rating established for the
tended conditions of use.

2.4 Specific components are recognized
being incomplete in construction features or :
stricted in performance capabilities. Such co
ponents are intended for use only under limit
conditions, such as certain temperatures not ¢
ceeding specified limits, and shall be used o1
under those specific conditions for which th
have been recognized.

Units of Measurements

2.5 1f a value for measurement is followed b
value in other units in parentheses, the seco:

value may be only approximate. The first stat
value is the requirement.

References

2.6 Any undated reference to a code or sta
dard appearing in the requirements of this sta
dard shall be interpreted as referring to ti
latest edition of that code or standard.

Glossary

2.7 CLAD — The words “clad” or “claddin
refer to an FRP (fiberglass-reinforced plast:
coating, of substantial thickness, as used for ti
exterior surface of a Composite Tank (Pa

10).

2.8 HOLIDAY — A small fault or pin ho
that permits current drainage through the di
lectric coating.
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Terminology PART I — PREENGINEERED
CATHODIC PROTECTION

2.9 In the following text, a requirement that SYSTEMS

asplies only to a particular type of tank is so

identified by a specific reference in that requiree = CONSTRUCTION

ment to the type or types of tank involved. Ab-

sence of such specific reference or use of the 5. Components

term “tank” indicates that the requirement ap-

plies to all underground storage tanks unless in-  Galvanic Anodes

dicated otherwise.

CONSTRUCTION
3. General
3.1 The construction and assembly of a corro-

sion protection system shall be evaluated based
on its intended application and use.

5.1 A galvanic anode for use in a cathodic pro-
tection system shall be one of the following:

A. High-purity zinc anode with the composi-
tion specified in Table 5.1 and complying with
ASTM B418-73(Type II), Specification for
Cast and Wrought Galvanic Zinc Anodes for
Use in Saline Electrolytes, or

B. Magnesium anode with one of the compo-
sitions specified in Table 5.2,

TABLE 5.1
ZINC ANODES
Element Percent Composition
i 4. Materials Aluminum 0.005 maximum
h | Cadmium 0.003 maximum
‘4.1 Only new materials and components shall 'z’;" °-‘:'°:4 "'“":“""
be used in the fabrication of corrosion protec- ¢ mainde
tion systems for steel underground storage  (mm4e3
tanks. :
TABLE 5.2
MAGNESIUM ANODES
Percent Composition
Element Type |® Type 11 Type Ilia MG-MN Alloy®
Aluminum 5.0—7.0 53—8.7 53—6.7 0.010 maximum
dne 20—4.0 3.5 2535 0.0
Manganese 0.15 minimum 0.15 minimum 0.15 minimum 0.5—1.30
Copper 0.1 ma:.. T T maximum 0.02 maximum 0.02 maximum
Sllicon 0.30 maximum 0.30 maximum 0.10 maximum 0.0
tron 0.003 maximum 0.003 maximum 0.003 maximum 0.02 mwvimum
Nickel 0.003 maximum 0.003 maximum 0.002 maximum 0.001 maximum
Others 0.3 maximum 0.3 maximum 0.3 maumum .09 wae
0.3 maximum total
Magnesium Remainder Remainder Remainder Remainder
$These anodes are commoniy referred to as AZ-83 Type 1, iI, and NI H1.
Drigh-potentias «node.
N-484) .
centiiny .’:'-.'-’q.\:u:i-:&.l:ul:.f.p ST e i Ll s e g ¥ e, Ta o e e 3oar -
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5.2 Anodes shall be pachaged in o water-
permeable container and the assembly shall
comply with the Anode Assembly Durahility
Test specified in Section 8. Anodes shall be sur-
rounded by 2 minimum of 1 inch of backfill mix-
ture complying with the requirements of para-

graph 5.6.

5.3 A cored anode shall be fabricated wiih a
galvanized steel core situated axially within the
anode,

5.4 A cored anode shall be provided with a No.
12 AWG Type TW or larger solid conductor
copper lead wire soldered or welded to the core.
The anode lead wire shall comply with the gaso-
line- and oil-resistance requirements of the Stan-
dard for Thermoplastic-Insulated Wires and
Cables, UL 83. The lead wire-anode joint shall
be insulated by filling the joint recess with an
electrical potting compound.

5.5 A weld-on zinc anode shall be provided
with an integral weldable steel core for welding
directly to the tank.

Backfill Materials

5.6 Backfill material, used in the “bag” around
the anode, shall be a low-resistivity mixture con-
sisting of (1) 75 percent hydrated gypsum, 20
percent bentonite, and 5 percent anhydrous so-
dium sulfate by weight, or (2) an equivalent mix-
ture that shall provides a backfill resistivity of 50
ohm-cm or less and which provide equivalent re-
sistance to anode passivation.

Insulating Devices (Bushings and
Gaskets)

5.7 Insulating devices shall be fabricated of
nonconductive materials and shall comply with
Section 11, Tests for Insulating Devices (Bush-
ings and Gaskets). These insulating devices shall
electrically isolate the tank from attached

piping.
Dielectric Coatings

5.8 Dielectric coatings shall be capable of
being repaired in the field in the event that holi-
days occur during shipping and handling. Die-
lectric coatings shall comply with the require-
ments in Section 10, Dielectric Coatings.

Pressure Wire Connectors

5.9 The clamping movement of a connector
shall be construcicd in such & maauer that it i
capable of accegting a wire size of at least No. 1¢
AWG (3.3 mm?®).

5.10 Examples of acceptable clamping mean:
include: (1) direct-bearing screws with or with
out use of a pressure plate, (2) a pressure plate
and a screw, (3) deformation of the connecto
barrel (crimping) using a special tool, or (4) a nu
threaded onto a split screw. .

5.11 There shall be no sharp edges or corner:
on the outer edge of a connector that would b«
likely to damage insulation that it might contact.

5.12 A pressure wire connector "silall compl:
with the Pullout Test specified in Section 9.

6. Cathodic Protection System
Assembly :

General

6.1 Preengineered cathodic protection syﬁien
shall consist of the following components:

A. Dielectric coating

B. Electrical insulating devices (bushing
and gaskets) Lo e

C. Galvanic anodes

D. Test station provision . . - ..

I A S B

6.2 Cathodic protection systems shall be cos

structed to provide a minimum system desig
based upon a 5000 ohm-cm soil resistivity.

Dielectric Coatings

6.3 Dielectric coatings shall be applied to 2
exposed exterior tank surfaces, including attacl
ments such as anode holders and attachme
lugs. Crevices into which the coating will n
penetrate or cannot be properly bonded shall t
seal-welded prior to application of the coatin;
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"lectrical Isolation Devices .-

" 6.4.-All tank opemngs shall:be supplied with
electrical insulating devices (bushmgs or gaskets)
installed prior to shipment.-:

6.5 Tank openingsand msulatmg devices shall
be closed with a wooden plug, metal cover, or
equivalent to protect:the threads or flange and
gasket face from damage and to exclude foreign
material while the unE is in storage or transit.

Galvamc Anodeo mera o

6.6 The effective:coverage radius of galvanic
anodes as used in this standard shall be 17 feet
(5.2 m). Therefore, tanks greater than 34 feet
(10.4 m) long require both head- and shell-
mounted anode assembhes

e s rvimers o

6.7 At least two anodes shall be installed on
each tank. Anodes shall be mounted a distance
of one-sixth the tank diameter from the tank
bottom. Multiple head-mounted anodes are to
be centered about this location.

1

.} 'xception: Shell-mounted anodes may be
~ mounted in other ‘positions when required for

“shipping purposes provided they are mounted

below the diametral midpoint of the tank.

6.8 Anodes shall be located so as to distribute
the anode system current uniformly about the
length of the tank. When tank length is 34 feet
(10.4 m) or less, anodes shall be equally distrib-
uted on each head of the tank. When tank length
is greater than 34 feet, anodes shall be equally
distributed on the tank heads and shell.

6.9 Galvanic anode requirements for each tank
shall be calculated in: -accordance with the
method specified in paragrap!: 6.10 — 6.14, or
by a method shown to be .equivalent by test or
derivation.

AR Ao

6.10 Total system current reqmrement shall

be calculated as follows:

amperes
| = 0,025 x 103 —

XA

where:

I = total system current requirement,
ampere

A = total tank exterior surface area includ-
ing welded-on attachments, square feet

6.11 The resistance of galvanic anodes in soil
shall be calculated by the following equation:

0.0626 x P x (in (4 x Lir) - 1)
L

R = anode resistance, ohm
P = soil resistiviiy = 4000 ohm-cm
L = anode length, inches

1+ = equivalent radius, inches = radius of cy-
lindrical anodes, or VA_for noncylindrical

anodes ®

. — .

A = cross-sectional area of anode, square
inches

A SRR AR R e ¥ s R TR SNy L
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R

6.12 Availgble galvanic anode current shall be
calculated onthe basis of anode-cathode driving
potential and the resistance of the anode in soil
as follows: ‘

R

EC-EA

where:
i = available anode, current, ampere

EC = cathode solution potential, volts =
minus 0.85 volt :

EA = anode solution potential, volts as speci-
fied in Table 6.1

R = anode resistance, ohm
6.13 The sum of the available anode current

for the individual anode shall be equal to or
greater than the total system current (see para-

graph 6.10),

6.14 The minimum required galvanic anode
weight shall be determined by the following
equation:

262,800 x §
CxNxU

where:

W = minimum required anode weight,
pounds

i = available anode current, ampere

C = anode energy capability ampere-hours
per pound ‘

N = anode efficiency, decimal
U = anode utilization factor, decimal

(See Table 6.1 for values for C, N, and U)

o me = o,
1ADLE 0.1

ANODE DATA
Anodo Type

Magnesium .
Item Zinc AZ-63 Mg-Mn

.S arz 1000 1000
N 0.9 0.50 0.50
Sy 0.85 » 085 .- 085
EA 1.1 1.8 -1.73

C — Anode energy capability, ampere-hours per pound.
N — Anode efficiency. *
U — Anode utillzation factor.

EA — Anode solution potential, voits.

(TM-485)

6.15 The lead wire of cored anodes shall be ()
thermite-welded or (2) mechanically fastened t
the tank using a weldable steel pressure:wir
connector complying with the requirements c
Section 9, Torque and Pullout Tests for Pre:
sure Wire Connectors. Prior to connecting th
lead wire or pressure connector to the tank, th
weld area should be cleaned by scraping or a
equivalent method. Anodes shall be installe
with a loop consisting of at least 8 inches (20
mm) of free wire to provide strain relief..

LSS I . - n‘,ﬁ

- s,
{ iherhy-

6.16 Cored anodes shall be secured to the tan
by means of anode holder assemblies complyin
with Section 8, Anode Pull and Durabilii
Test. s
L. L EERTEE F ')

6.17 Wire connectors and any exposed ba:
lead wire conductor shall be covered with ins:
latin% tape complying with the requirements fc
weather resistant insulating tape as described
the Standard for Insulating Tape, UL 510, «
equivalent means.
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-

6.18 Weld-on zinc anodes shall be seal-welded
directly to the tank: Weld-on anodes shall be in-
stalled with a gap of at least 2 inches between the
anode and the tank. "=~

. |

7. Tést Station l’;'rovision

7.1 Each tank -fitted with a preengineered
cathodic protection :system shalr be provided
with a pressure wire connector welded to the
tank shell not more than 12 inches (305 mm)
from the top centerline of the tank, for connec-
tion to a test station. The connector shall comply
with the requirements in Section 9, Torque and

Pullout Tests for Pressure Wire Connectors.

PERFORMANCE =
8. Anode Pull and Durability Tests

Anode Lead Wire Pull Test

8.1 The lead wire of the anode shall withstand

a direct pull of 70 pounds (311 N) for a period of

1 minute. The test is to be performed using a

tension-testing machine, or equivalent, that will

increase the force gradually until the test force is

achieved. .

Anode Assembly Dnnbili&y Test

8.2 An anode assembly shall not become inop-

. erable nor shall the anode shift to a position

closer than 0.50 inch (12.7 mm) from the con-
tainer wall after being subjected to the durability
test described in paragraph 8.3.

8.3 A representative anode assembly is to be
soaked in water for a period of 4 hours and then
allowed to dry for a period of at least 48 hours.
The packaged anode assembly is then to be
mounted onto-a fixture simulating its attach-
ment to a tank. The test fixture is to be mounted
onto a vibration test machine with a platform
having a horizontal surface capable of producing
a sinusoidal vibration in the vertical linear plane.
The sample is to be vibrated at a frequency of 5
hertz at a double amplitude of vibration of 1
inch (25.4 mm) for a period of 1 hour.

9. Torque and Pullout Tests for
Pressure Wire Connectors

General

9.1 After being subjected to the tests specified
in paragraphs 9.2 and 9.3, there shall be no
breakage of the conductor, stripping of threads,
shearing of parts, separation of the conductor
from the connector, or other damage to the
connector.

Tightening Torque

9.2 The connection between the wire and the
connector is to be made in accordance with Ta-
bles 9.1, 9.2, and 9.3. The specified torque is to
be applied by:

A. Tightening the fastening until the speci-
fied value of torque is attained; and

B. Maintaining this value, with a static
torque reading, for 5 seconds.

1 TABLE 9.1
TIGHTENING TORQUE FOR SCREWS, POUND-INCHES (N'm)

Stotted Head No. 18

and Larger
Slot Width — Slot Width —
0.047 inch Over
(1.2 mm) or 0.047 Inch
Loss and Slot - (1.2 mm)or
Length Siot Length Hexagonal Head
0.25 Inch Over
Wire Size, {6.4 mm) or 0.025 inch ' Split
AWG (mm3?) i Loss (6.4 mm) Bolt Other
12—10 (3.3—5.3) 20 (2.3) 35 (4.0) 80 (9.0) 75 (8.5)
8 {8.9) 25 (2.8) 40 (4.5) 80 (9.0) 75 (8.5)
(TM-466) '

20 YIUR ?V.‘.’J’?.& ‘..-?-

3

*

3
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»
r . TABLE 9.2 10. Dielectric Coating Tests
o ‘ » TIGHTENING TORQUE FOR SCREWS LESS THAN NO. 10 .
' General
r A Fotnammr o
v und-INChas {iNeing
1 4 b 10.1 The samples specified in this section. ¢
s Sloth Width of Screw, Inch (mm) sist of the dielectric coating applied to a m-
Stof Leagth of pa—— o0 (12) aiign No. 11 MSG [0.067 1uch mininu |
mm)] steel plate 9 by 5 inches (225 by 125 m-
Screw, Inch (mm) 00T 02 and Larger The coating is to be applied to both sides of :
Loss than 5/32 “@ 7 (0.79) 9 (1.0) steel plate in accordance with the manufact
5132 S 7 (0.79) 12 (1.9) er’s recommended application procedures. 1
g”;g :;:3 ; :&;:)) :: g-:; edges of the samples are to be sealed with !
1 6.4) 9 (1.0) 12 (1.4) resin used to manufacture the samples.
9/32 8] 15 (17
Above 9132 g1= - 20 :2.3) Impact Test Following Conditioning -
(TM-467) 10.2 Unconditioned samples and the sainp
conditioned as specified in paragraphs 10.4
10.6 shall be subjected to the impact test spe
fied in paragraph 10.7. .. .
TABLE 9.3 10.3 The samples shall not be affected by 1
TIGHTENING TORQUE FOR SOCKET HEAD SCREWS impact to the extent that holidays form furt!
than 1 inch (25.4 mm) from the point of imp
e P tnches () when tested in accordance with ASTM G62-
Test Method for Holiday Detection in Pipel:
7w (32 a8 (51) Coatings. :
532  (4.0) 100 (11.3)
s g::; b 8:::; 10.4 Representative sample coupons are to
s 64 200 (22.6) conditioned in an air-circulating oven at a te
518 (7.9) 215 (31.9) perature of 70°C (158°F) for 30, 90, and 1
s (9.5) 375 (424) days. ’
” (120 500 (56.5)
e (14.3) 600 (67.8)

Exception: Representative sample coupons n
(TM458) be conditioned in an air-circulating over a

temperature of 60°C (140°F) for 30, 90, 1
and 270 days. SR

10.5 Two groups of samples are to be s

jected to 180 and 360 hours, respectively,

Pullout Test e light and water exposure in accordance.'w
: Method I of the Standard Practice for Operat:

9.3 A connector-wire assembly shall be sub-  Light-Exposure Apparatus (Carbon-Afc Ty
jected to a direct pull of 70 pounds (311 N)fora  With or Without Water for Exposure of Nonr
period of 1 minute without separation or move- tallic Materials, ASTM G23-81, using a?n
ment of the parts relative to one another. The  designated Type D or DH in ASTM G23-
test is to be performed using a tension-testing  during each operating cycle of 120 minutes, 1
machine, or equivalent, that will increase the  samples are to be exposed to light alone for ]
force gradually until the test force is achieved. minutes and to light and water for 18 minu

e
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10.6 Samples dre to be conditioned for 16
iours in a cold box maintained at minus 29°C
(minus 20°F). - " ' :

10.7 Eachsampleis to be clamped between two
steel rings having an inside diameter of 4-1/4
inches (108 mm). A 1.18 pound (0.536 kg) steel
ball is to be dropped once from a height of 6 feet
(18 m) to strike the coating.

Resistance to Environmental Fluids
Test e R :
. Ry e TN
10.8 After being immersed as specified in par-
agraph 10.9 the coating shall not crack or flake,
nor shall the coating dissoive from the surface to
the extent that the base steel becomes visible.
The coating on the holiday samples shall not

disbond more than 1.5 square inch (968 mm?).

10.9 Samples are to be imm‘rersed vertically in

each of the liquids specified in Table 10.1 for 30,

90, 180, and 270 days, respectively, so that the

liquid level covers one half of the test sample.

Four of the samples are to-be prepared with a

1/4 inch (6.4 mm) diameter holiday. The test
) 'iquids are to be maintained at 38°C (100°F)
< Juring the tests.

TABLE 10.1

RESISTANCE TO ENVIRONMENTAL LIQUIDS TEST SOLUTIONS
Sulturic Acid (pH3) . Nitric Acid (1 percent)
Saturated Sodlum Chloride Solution = Sodium Hydroxide
| (pH12)

Distilled Water .
Hydrochtoric Acid (1 percent)
Sodium Carbonate-Sodium

Blcarbonate Solution (pH10)
(TM-469)

10.10 The current demand of the undrilled
samples is to be measured (both before and after
immersion) in accordance with Section 9.18 of
ASTM G8-79, Test Method for Cathodic
Disbunding of Pipeline Cuatings. The current
demand shall not exceed 0.04 milliampere per
square foot (0.9 milliampere/m?¥).

Flexibility Test
S P :

10.11 After being loaded as specified in para-
graph 10.12, the coating shall not be damaged to
the extent that holiday form in the coating when
the sample is subjected to the holiday test speci-
fied in paragraph 10.17.

Exception: Holidays or other damage to areas in
immediate contact with the supports or loading
nose may be disregarded.

10.12 Samples are to be placed in a constant
rate of traverse testing machine with a span of 6
inches (152.4 mm). The loading nose and sup-
ports are to be aligned such that the axes of the
cylindrical surfaces are parallel and the loading
nose is midway between the supports. The test-
ing machine is to apply the load at 0.1 inch (2.5
mm) per minute until 2 deflection is obtained, as
determined by the following equation.

9.7 x 100
Defloction =
6t

where:

t = sample thickness (steel plus coating)

Abrasion Resistance Test

10.13 After being tested as specified in para-
graph 10.14 the coating shall not be damaged to
the extent that holidays form in the coating
when the sample is subjected to the holiday test
specified in paragraph 10.17.

10.14 Samples are to be subjected to three
drops in accordance with ASTM G13-77, Test
Method for Impact Resistance of Pipeline Coat-
ings, except that flat plate specimens are to be
used instead of pipe samples.

Cathodic Disbondment Test

10.15 After being subjected to the test speci-
fied in paragraph 10.16 the unperforated sam-
ples shall not disbond from the steel surface.
The disbonded area of the perforated samples
shali not exceed 1.5 square inch (968 mm?).

i ARSI R

e
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10.16 Samples are Lo be subjected to Method B
of ASTM G8-79, Test Method for Cathodic
Disbonding of Pipeline Coatings, except that flat
panel specimens are to be used instead of pipe
specimens. Half of the samples are to be perfo-
rated per ASTM G8-79. The temperature of the
electrolyte is to be maintained at 23 & 3°C dur-
ing the test. The samples are to be subjected to
the test for 28 days.

Holiday Test

10.17 Samples are to be tested in accordance
with ASTM G62-79, Test Methods for Holiday
Detection in Pipeline Coatings.

11. Tests for Insulating Devices
(Bushings and Gaskets)

General

11.1 Insulating devices for use with under-
ground storage tank systems shall be made of
nonconductive material to electrically insulate
the underground tank from the piping system.
Threaded bushings shall be capable of accepting
a standard threaded pipe in accordance with the
Standard for Welded and Seamless Wrought
Steel Pipe, ANSI B36.10-1979. Insulating de-
vices may form part of a bolted and gasketed
flanged connection.

Leakage Test

11.2 An insulating device shall not leak when
subjected to the Leakage Test specified in para-
graphs 11.3-11.6.

11.3 Samples shall be installed in the test fix-
ture simulating a tank fitting as specified in the
manufacturer’s installation instructions. The as-
sembly is to be partially filled with regular un-
leaded gasoline and sealed by installing (1) a
threaded pipe plug into a threaded bushing or
(2) ablind flange onto a flange-type connection.

11.4 The assembly is to be inverted so that the
gasoline contacts the insulating device and sub-
jected to the following conditioning program: 4
cycles consisting of 16 hours at 0°F (minus
17.8°C) followed by 8 hours at 120°F (49°C); 72
hours at 0°F; 8 hours at 120°F; and 16 hours at
0°F.

11.5 Theassembly is to be tested for leakage at
room temperature prior to and following the
conditioning program, and also following each
temperature segment of the conditioning
program.

11.6 The assembly is to be tested for leakage
by aerostatically pressurizing the assembly to 5
sig (35 kPa) and brushing the device with a
eak-detection solution. Continuous formation

.of bubbles is evidence of leakage.

Resistance to Automotive Fuels Test

11.7 An insulating device shall not exhibit a
weight change greater than 5 percent; a volu-
metric change greater than 5 percent; nor shall
the dimension change be greater than 5 percent
after being subjected to the tests specified in par-
agraph 11.8. 2 s

11.8 Samples of the insulating device material
are to be immersed in each of the liquids speci-
fied in Table 11.1 for 70 hours. The test liquids
are to be maintained at 23°C (73.4°F) during
the tests. . OV A N T

TABLE 1.1
RESISTANCE TO AUTOMOTIVE FUELS TEST LIQUIDS
FOR INSULATING DEVICES .

ASTM Reference Fuel A

ASTWM Relerence Fuel C

15 percent ethanol — 85 percent Fuel C
15 percent methanol — 85 percent Fuel C

a7l

Dielectric Strength Test

11.9 Aninsulating device shall not break down
electrically when subjected to the tests specified
in paragraphs 11.10 and 11.11. - -o<=-

11.10 Samples are to be immersed in deionized
or distilled water for 24 hours. The samples are
then to be installed in a test fixture simu?atin a

. tank fitting. Threaded bushings are to

lu with a threaded pipe plug. Flange-!
g\.\sﬁ;gs are to be cappe%p:itrl)a f.blindgﬂa:lygpz
Test leads are to be attached to the test fixture
and either the pipe plug or the blind flange. A
500 volt dc potential is then to be applied across
the leads for a period of 1 minute. = ' _ -

e veme
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: manufacturer. .. . .
:I - . L ‘
3 Aging Test _

i 11.13.

i (18.8-6°F). Followin a'ging,;g_[-l
be installed in a test:

RO AR TR

! psig (34 kPa) with air,
' Tensile Strength Test.

il have a tensile stren

stren:
«|l -~ ing air oven at 87°C (188.6°F).

i Plastics, using Type 1 specimens.

11.11 The.test is to be repeated using pi
joint sealant.where recommended by the

¢ 11.12 An insulating device shall not crack
*4 l when subjected to the test specified in paragraph

hf 11.13 Samples are to-be aged in a circulating
ll|| air oven for 7 days at a temperature of 87°C
e samples are to
) ture simulating a tank fit-
" “ ting and tested for.leakage by pressurizing to 5

11.14 The insulating device material shall
. - of at least 8700 psi
o (60,000 kPa) after conditioning for 70 hours at
| 23°C (73.4°F) and 50 percent relative humidity,
‘ and shall retain at least 95 percent of the original
following a 7 day exposure in a circulat-

11.15 Samples of the inﬁnbting device mate-
rial are to be tested in accordance with ASTM
D638-84, Test Method for Tensile Properties of

- PART II — COMPOSITE TANKS
CONSTRUCTION .
12. Components
General

12.1 - Composite tank corrosion protection sys-
tems shall consist of a steel tank with a nonmetal-
lic external cladding and nonmetallic caps to
cover external attachments (such as lift lugs) and
unused tank openings.-

12.2 External: claddings shall be capable of
being repaired in the field in the event that holi-

~ days occur during shipping and handling.

12.3 .Composite tanks shall be fabricated using
steel tanks that comply with the Standard for
Steel Underground Tanks for Flammable and
Combustible Liquids, UL 58.

Exception: The thickness of steel used may be
reduced to the thickness ?ecd'xed in Table 12.1,
provided the tank is additionally tested in ac-
cordance with paragraph 15.2.

b TABLE 12.1
,{|| THICKNESS OF STEEL FOR COMPOSITE TANKS
,m Minimum Thickness
ni Carbon Steel
‘"! Maximum Stainless
.gl | : Capacity Diameter Uncoated . Galvanized Steel
‘| I U.S. Gallons dm? Inches m Inch mm Inch mm inch mm
) Up o 285 Up to 1078 a s 0067 170 0070 178 0071 1.0
:|| 288 to 560 1082 to 2120 a8 1.2 0.067 1.70 0.070 178 0071 1.80
561 to 1100 2124 to 4164 ¢4 1.63 0.093 238 0.092 248 0086 218
') 1101 to 4000 4168 to 15,142 84 213 0.123 3.12 0115 292
4001 to 12,000 15145 to 45425 126 320 0.167 424 0.158  4.01
' 12,001 1o 20,000 45429 ' to 75708 144 3.66 0.240 6.10 0209 531
Y 20,001 to 50000 75712 to 189270 144 366 0.302 7.67 $0.240 6.10

i 942 inches (1.07 m) for carbon stesl and 48 Inches (1.22 m) for siainiess steel.

(TM-471)
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PERFORMANCE

13. Physical Properties of Materials
Tests

General

13.1 Representative samples of the composite
tank cladding system as specified in Table 13.1
shall be used for these tests.

Paragraph 13.1 effective October 1, 1991

TABLE 13.1
SAMPLES FOR PHYSICAL PROPERTIES OF
MATERIALS AND CORROSION EVALUATION TESTS

Number of Coupon Type

Exposure/Test Test Coupon {see below)
“As-Received” 10 A
Air-Oven Aging 20 A
Light and Water Exposure 10 A
“As-Received” 10 8
Environmental Fluids 40 8
impact and Cold 10 Cc
Corrosion Evaluation S0 C
Permeance/Cladding 20 D
Dissolution
COUPON TYPE

A — 7.5 by 9 inch (178 by 229 mm) cladding coupons fabricated per the
proposed production procedure of the minimum silowable production
thickness. Each coupon is then to be cut to provide one 2.5 by 9 inch (64 by
229 mm) sample and ono 5 by 9 inch (127 by 229 mm) sample and both
samples marked for identificalion. The § by 9 inch sample shall be edge-
sesied with the rosin used to manutacture the coupons.

8 — tdentical to Type A, or manufactured at twice the minimum allowable
production thickneas (ss an altemative to the single-sided exposure
samples).

C — 6 by 9inch (152 by 228 mm) coupons with cladding of the minimum al-
lowsbie production thickness fabricated per the proposed production pro-
cedure on one side of a fiat No. 14 MSG (0.075 inch nominal) steel
plate.

0 — 6 by 6 Inch (152 by 152 mm) fiat cladding coupons fabricated per the

proposed production procedure of the minimum allowable production
thickness.

(TM-472)

Table 13.1 effective October 1, 1991

Air-Oven Aging

12,2 Representative sample coupons are to b
conditioned in an air-circulating oven at a ten
perature of 70°C (158°F) for 30, 90, and 18
days, respectively.

Paragraph 13.2 effective October 1. 1991

13.3 Following the conditioning, the samplc
are to be prepared and tested to determin
flexural modulus and fiber strength as well =
izod impact strength. The flexural propertic
tests are to be conducted in accordance wit
ANSI/ASTM D790-84a, Test Methods fo
Flexural Properties of Unreinforced and Reir
forced Plastics and Electrical Insulating Mater
als using a crosshead speed of 0.1 inch pe
minute (2.59 mm/minute). The Izod Impac
Tests are to be conducted in accordance witl
ASTM D256-84, Test Methods for Impact Re
sistance of Plastics and Electrical Insulatiny
Materials.
Paragraph 13.3 effcetive October 1, 1991

13.4 The izod, flexural modulus, and fibe:
strength of each sample that has been condi
tioned in the air-circulating oven shall be at leas:
80 percent of the as-received sample.

Paragraph 13.4 effective October 1, 1991

Resistance to Environmental Fluids
Test
13.5 Representative sample coupons are to be
immersed in the test solutions noted in Table
13.2 for 30, 90, and 180 days. The test liquids
are to be maintained at a temperature of 38°C
(100°F) during the immersion periods.

Paragraph 13.5 effective October 1, 1991
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TABLE 13.2
RESISTANCE TO ENVIRONMENTAL LIQUIDS TEST SOLUTIONS

- emiecee e

Type A

Sulturic Acid (pH3)
Saturated Sodium Chloride Solution

Type B

Distilled Water

Hydrochloric Acid (1 percent)

Sodium Carbonate-Sodium Bicarbonate Solution (pH10)
Nitric Acid {1 percent)

Sodium Hydroxide (pH12)

(TM-473)

Table 13.2 effective October 1, 1991

13.6 Following the immersions, selected sam-

ples are to be removed from the test solutions

then prepared and tested per paragraph 13.3.
Paragraph 13.6 effective October 1, 1991

13.7 The samples shall show no evidence of
blistering, softening, crazing, or other damage
that could impair the performance of the
cladding.

Paragraph 13.7 cffective October 1. 1991

13.8 The izod, flexural modulus, and fiber
strength of each sample that has been immersed
in a Type B solution shall be at least 30 percent
of the as-received sample.

Paragraph 13.8 cffective Octaber 1. 199)

13.9 The izod, flexural modulus, and fiber
strength of each sample that has been immersed
in a Type A solution shall be at least 50 percent
of the as-received sample. In addition, the re-
sults from the immersion in each of the Type A
solutions are to be extrapolated (using regres-
sion analysis techniques) to obtain 270-day re-
tention values. The extrapolated values shall not
be less than 50 percent of the as-received values.
If the extrapolated value is less than 50 percent
for a particular solution, an additional coupon is
to be immersed in that solution for a total of 270
days as described in paragraph 13.5. The sam-
ples are then to be tested per paragraphs 13.6
and 13.7. The izod, flexural modulus, and tiber
strength of the 270-day samples shall not be less
than 50 percent of the as-received samples.
Paragraph 13.9 effective Octuber 1. 1991

Light and Water Exposure Test

13.10 Representative sample coupons are to be
conditioned as described in paragraph 13.11
then prepared and tested per paragraph 13.3.

Paragraph 13.10 effective October 1, 199)

13.11 The samples are to be subjected to 180
and 360 hours of light and water exposure in ac-
cordance with Method I of the Standard Prac-
tice for Operating Light-Exposure Apparatus
(Carbon-Arc Type) With or Without Water for
Exposure of Nonmetallic Materials, ASTM G23-
81, using apparatus designated Type D or DH in
ASTM G23-81. During each operating cycle of
120 minutes, the coupons are to be exposed to
light alone for 102 minutes and to light and
water for 18 minutes.
Paragraph 13.11 effective October 1, 1991

13.12 The izod, flexural modulus, and fiber
strength of each sample that has been subjected
to the light and water exposure shall be at least
80 percent of the as-received sample.

Paragraph 13.12 effective October 1, 1991

Impact and Cold Exposure Test

13.13 Clad steel samples are to be conditioned
for 16 hours in a cold box maintained at minus
29°C (minus 20°F). These samples and addi-
tional unconditioned samples are to be clamped,
one at a time, between two steel rings having an
inside diameter of 4-1/4 inches (108 mm). A
1.18 pound (0.536 kg) steel ball is to be dropped
once from a height of 6 feet (1.8 m) to strike the
clad surface of the sample.

13.14 The samples shall not crack, nor show
rupture of the cladding, and the cladding shall
not separate or uplift from the steel. :

14. Corrosion Evaluation Tests

General

14.1 Representative samples of the composite

tank cladding system as detailed in ‘I'able 13.1

. ) o - e
stian we wscd for these tests.

3

)




NOVEMBER 22,1989 EXTERNAL CORROSION PROTECTION SYSTEMS FOR STEEL UNDERGROUND STORAGE TANKS — UL 1746

Corrosion Evaluation Test

14.2 Nonmezallic cylinders measuring approx-
imately 5 inches (127 mm) in diameter by 10
inches (254 mm) long are to be fitted to the clad-
ding side of the samples and secured with an ad-
hesive. The cylinders are then to be filled with
the test solutions noted in Table 14.1 (capped to
prevent evaporation) and placed in a chamber
maintained at a temperature of 38°C (100°F)
for 30, 90, and 180 days.

14.3 Following the exposures, selected samples
are to be removed from the chamber. The clad-
ding is to be removed from the steel and the steel
examined for corrosion. There shall be no cor-
rosion of the base steel.

14.4 The cladding shall show no evidence of
blistering, softening, crazing, or other damage
that could impair the performance of the
cladding.

14.5 If corrosion has not occurred following
the 180 day exposures but permeation of a par-
ticular test solution through the cladding is evi-
dent or indicated by the Permeation/Cladding
Dissolution Test, paragraphs 14.6 — 14.8, an
additional two samples are to be exposed to that
test solution for 270 days. Following the 270 day
exposure there shall be no corrosion of the base
steel.

Permeation/Cladding Dissolution Test

14.6 The thickness of the cladding samples
used for this test are to be measured and the val-
ues recorded for comparison to production
samples.

14.7 The cladding samples are to be sealed
with an adhesive to glass dishes containing the
solutions specified in Table 14.1. After the seal-
ing material has cured, the assemblies are to be
weighed on an analytical balance. The assem-
blies are then to be inverted so that the solutions
contact the cladding samples and placed in a
chamber at a temperature of 38°C (100°F).

TABLE 14.1

CORROSION EVALUATION TEST SOLUTIONS

Saturated Sodium Chloride Solution

Sodium Carbonate-Sodium Bicarbonate Solution
(pH10)

Potassium Biphthalate Bulfer Solution (pH4)
Distilled Water

Sodium Hydroxide (pH12)

(TM-474)

14.8 The assemblies are to be reweigh
monthly for a period of 180 days. At the conc
sion of the test, the samples are to be remeasur
and any loss due to dissolution or permeation
to be recorded.

15. Composite Tank Assembly Tests
General

15.1 The following tests pertain to all comp«
ite tanks:

A. Strength of Pipe Fittings Test — Torqu

B. Strength of Pipe Fittings Test — Bendis
Moment

C. Strength of Lift Fittings Test

D. Tank Impact Test

E. Leakage Test

F. Tank Examination and Holiday Test
15.2 The following tests pertain only to con

posite tanks built using steel with the thickne
specified in Table 12.1.

A. Water Load Test
B. Earth Load Test

C. External Pressure Test
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Strength of Pipe Fittings Test —
Torque

15.3 Each fitting design shall be subjected to

this test. The fitting shall not crack or split, the
threads shall not strip, and no damage to the
tank, fitting, or cladding shall occur as a result of
this test.

Paragraph 15.3 effective Qctober 1, 1991

15.4 A length of pipe is to be threaded into a
fitting for pipe connection and is to be tightened
to the torque specified in Table 15.1.

Paragraph 15.4 effective October 1, 199)

TABLE 15.1
TORQUES ON PIPE FITTINGS

Nominal Pipe Size, Torque,
lnches_a | Pound-Inchas (Nwm)
- 38 2000 (226)
1 2400 (271)
1-1/4 2300 (328)
1-1/2 3100 (350)
2 3300 (373)
2-1/2 3500 (395)
3 3600 (407)
3-12 3700 (418)
4 3800 (429)
6 4200 (475)
8 4600 (520)

3Nominal pipe size specifications are in accordance wilh the
Standard for Welded and Seamless Wrought Steel Pipe, ANS|
B836.10-1979.

(TM-475)

Table 15.1 effective October 1, 1991

15.5 Following this test, the tank is to be sub-
jected to the holiday and leakage tests specified
in paragraphs 15.14 — 15.17.

Paragraph 15.5 effective October 1, 1991

Strength of Pipe Fittings Test —
Bending Moment

15.6 Each fitting design shall be subjected to
this test. The fittings shall not crack or split, and
no damage to the tank fitting or cladding shall
occur as a result of this test.

Paragraph 15.6 effective October 1, 1991

15.7 A 4 foot (1.2 m) length of Schedule 40
steel pipe is to be threaded into the fitting. A
force is then to be applied to the top of the pipe.
For a cylindrical tank, the force is first to be ap-
plied parallel to the longitudinal axis of the tank
and then transverse to the longitudinal axis of
the tank. For a spherical tank, the force is first to
be applied in any one direction and then perpen-
dicular to the direction in which the force was
first applied. The applied force is to increase so
that the bending moment is increased from 0 to
2000 pound-feet (2712 Nem) in 250 pound-feet
(339 Nem) increments. If the Schedule 40 pipe
bends before the required bending moment is
reached, the test is to be stopped and the fitting
examined for compliance with the requirements
in paragraph 15.6.

Paragraph 15.7 effective October 1, 1991

15.8 Following this test, the tank is to be sub-
jected to the holiday and leakage tests specified
in paragraphs 15.14 — 15.17.

Paragraph 15.8 effective October 1, 1991

Strength of Lift Fittings Test

15.9 A fitting intended to be used to lift and
move a tank shall be subjected for 1 second to a
load equal to twice that imposed by lifting the
empty tank. If more than one fitting is provided
on a tank, the load is to be divided between the
fittings in proportion to the loads to which they
are subjected by lifting the tank as intended.
The load is to be applied, however, without the
benefit of a spreader-bar. Neither the fitting nor
the tank shall be damaged.
Paragraph 159 effective October 1, 1991

15.10 Following this test, the tank is to be sub-
jected to the holiday and leakage tests specified
in paragraphs 15.14 — 15.17.

Paragraph 15.10 effective October 1, 1991

- 3 __3
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Tank Impact Test

15.11 There shall be no damage to the tank as
indicated by a crack, debonding, delamination
visible from the outside, or detection of holidays
(per paragraphs 15.16 and 15.17)_at impact
heights of 40 inches (1016 mm) or less. There
shall be no breaking of pieces, separation of clad-
ding, uplift of cladding, or puncture with impact
heights greater than 40 inches and less than 72
inches (1829 mm). Holidays that are apparent by
visual inspection are permissible at impact
heights greater than 40 inches and less than 72
inches.

15.12 A representative sample tank is to be
subjected to blows from a 12 pound (5.4 kg) steel
ball swung on 2 6 foot (1.8 m) tether. The tether
is to be fixed at a point directly above the impact
point and the ball swung backward and up away
from the tank to the indicated distance mea-
sured verticailly above the point of impact and
then allowed to swing freely to the tank. The
vertical height above the impact point is to be
varied from 10 to 72 inches (254 to 1829 mm)
with no two impacts on the same point. Both
head and shell are to be tested.

15.183 Following this test, the tank is to be sub-
jected to the holiday and leakage tests specified
in paragraphs 15.14 — 15.17.

Leakage Test

15.14 There shall be no leakage when a com-
plete composite tank assembly, including fittings
and manways, is aerostatically pressurized to 5
psig (35 kPa) and brushed or sprayed with a leak-
detection solution.

15.15 Formulation of sustained bubbles is con-
sidered to be evidence of leakage.

Tank Examination and Holiday Test

15.16 Following each of the tests specified in
this section the complete tank assembly is to be
physically examined for damage.

15.17 A complete tank assembly is to be sub-

jected to a holiday test using a 35,000 volt elec-
trical resistance holiday detector.

S L

Water Load Test

15.18 A twnk shall not be damaged by t
water load test described in paragraph 15.19

15.19 A rank shall be placed on a bed ot sa
so that approximately 1/8 of the tank diamet
is buried. The tank is then to be filled to capac
with water and allowed to remain in this con.
tion for 1 hour.

15.20 Following this test, the tank is to be su
jected to the holiday and leakage tests specifi
in paragraphs 15.14 — 15.17. .

Earth Load Test

15.21 A tank shall not implode, leak, or othe
wise be damaged as a result of the earth load t¢
described in paragraph 15.22,

15.22 An empty tank is to be installed in a te
pit or an apron is to be constructed around t!
four sides of the tank. The tank is then to !
backfilled according to the manufacturer’s i
stallation instructions such that the top of ti
tank is at least 3 feet (914 mm) below the surfa
of the fill. The tank is to remain in this conditic
for a period of at least 1 hour.

15.23 Following this test, the tank is to be su!
jected to the holiday and leakage tests specifie
in paragraphs 15.14 — 15.17.

External Pressure Test

15.24 The tank shall not collapse nor imploc
while subjected to a 24 hour burial and shall n

leak as a result of the test described in paragrap
15.25.

15.25 An empty tank is to be installed in a te:
pit using the recommended anchoring syste:
and the manufacturer’s specified backfill proct
dure. The pit is then to be filled with water t
such a level that the tank is submerged to it
maximum burial depth, the tank is to remai
submerged for 24 hours. While the tank is sti
submerged, it is to be subjected for 1 minute to
partial internal vacuum so that the internal pre:
sure on the tank is 5.3 inches of mercury (17.
kPa) less than the external pressure imposed b
the hydrostatic head.
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MANUFACTURING AND
PRODUCTION TESTS

16. Leakage Test (Al‘l Tanks)
16.1 Each tank shall be tested, asa production-
line test, to determine there is no leakage at any
insulation device, if provided, or elsewhere. This
test shall be conducted prior to the application

- - of the cathodic coating or cladding system. If

leakage is noted, the device shall be tightened,
repaired, or replaced and then the tank retested.

17. Anode Continuity Test

17.1 Each cathodically protected tank shall be
tested to determine that there is continuity of
the anode, lead wire, and tank connection. If dis-
continuity of the anode circuit is found, it shall
be repaired or replaced and then retested.

18. Holiday Test

18.1 Each composite tank shall be subjected to
the holiday test specified in paragraph 15.17. If
. . any holidays are detected, they shall be repaired

\
MARKING

19, General

19.1 A product shall be legibly and perma-
nently marked with:

A. The manufacturer’s name, trade name,
or trademark or other descriptive marking by
which the organization responsible for the
product may be identified;

B. A distinctive catalog number or the
equivalent; and

C. Thedate or other dating period of manu-
facture not exceeding any three consecutive
months.

Exception No. 1: The manufacturer’s identifi-
cation may be in a traceable code if the prod-
uct is identified by the brand or trademark
owned by a private labeler. |

Exception No. 2: The date of manufacture
may be abbreviated; or may be in a nationall
accepted conventional code or in a code af-
firmed by the manufacturer, provided that
the code:

A. Does not repeat in less than 30 years.

B. Does not require reference to the pro-
duction records of the manufacturer to de-
termine when the product was
manufactured.

19.2 All markings shall be legible and perma-
nent as afforded by a stamped or printed metal
nameplate or label, by a decalcomania transfer,
by a pressure-sensitive label or label secured with
cement or adhesive, or the equivalent.

19.3 A pressure-sensitive label or a label se-
cured by cement or adhesive shall comply with
the applicable requirements for “Outdoor” use
labels in the Standard for Marking and Labeling
Systems, UL 969.

19.4 Each cathodically protected tank, and its
installation instruction sheet, shall be marked
with the following (or equivalent):

A. “DO NOT REMOVE OR
CROSSTHREAD NONMETALLIC INSU-
LATING BUSHING/GASKET.”

B. “DO NOT DISCONNECT ANODE
LEAD WIRE(S).”

C. “THIS TANK 1S TO BE MONITORED
AND INSPECTED FOR PROPER OPERA-
TION WITHIN 6 MONTHS OF INSTAL-
LATION AND THEREAFTER IN AC-
CORDANCE WITH FEDERAL AND
LOCAL REGULATIONS.”

D. “RUN TEST STATION WIRE TO
SURFACE.”

E. “IF TANK-TO-SOIL POTENTIAL IS
LESS THAN -0.85 V, CONTACT
CATHODIC PROTECTION SYSTEM
MANUFACTURER.”

=
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:+5 Fach wank shall be marked with the fol-
«-wing (or equivalent):

A, "FOLLOW INSTALLATION IN-
STRUCTIONS.”

B. "LIFT TANK ONLY WITH LIFT FIT-
TINGS PROVIDED.”

19.6 Ifa manufacturer produces tanks at more
than one factory, each tank shall have a distinc-

tive marking to identify it as the product of a
particular factory.
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City of Austin

Founded by Congress, Republic of Texas, 1839

Department of Transportation and Public Services,
One Texas Center, 505 Barton Springs Rd., Austin, Texas 78704 @‘ ;‘5 ;@E
OCT 25 1989

Q
E. U.W.D.

FILE NO. -
SUBJECT — —

October 18, 1989

Ms. Diane Poteet

Edwards Underground Water District
P. O. Box 15830
San Antonio, Texas 78212

Reference: City of Austin Blasting Ordinance with amendments

Dear Ms. Poteet:

Enclosed, please find a copy of the City of Austin Uniform Fire
Code, Article 77. This document along with the amendments on
pages 21-27 forms the current City of Austin Blasting Ordinance.

If we may be of further help or provide any other information,
please do not hesitate to call.

With best regards,

G A

Everett Anglinngz;sting Inspector

Construction I ection Division
P. 0. Box 1088
Austin, Texas 78767

Encl: Art. 77, UFC as amended
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77.101-77.104 UNIFORM FIRE CODE
ARTICLE 77
EXPLOSIVES AND BLASTING AGENTS
Division|
GENERAL
Scope

Scc. 77.101, This article shall apply to the manulacture, possession, storage,
sale, transportation and use of explosives and blasting apenis.

Exceptions .
Sec. 77.102. (a) Nothing in this asticle shall be construed as applying (o:
1. The armed forces of the United States or the state militia,
2 lixpln.‘\i\’cs in tormy prescribed by the official United States 1tharma-
copucia,
3. The sale, possession or use of fireworks,
4. The possession, transportation and use of small arms anvmunition,
5. The possession, storage, transportation and use of not more than one pounil
of black sporting powder, 20 pounds of smokeless powder and 2000 small
~ arms primers for hand toading of small arms ammunition for personal use,
6. The transportition and use of explosives or blasting agents by the United .
* States Bureau of Mincs, the Federal Burcay of Investigation, the United
States Secret Service or Police and Fire Departments acting in their offivial
capacities. .
7. Special indusirial explosive devices which in the aggregate contain less
than 50 pounds of explosives.

Definitions

Sec. 77,103, Fordefinitions of BLASTING AGENT, BULLET RESISTANT,
INHABITED BUILDING, EXPLOSIVES, GUNPOWDLER, SPECIAL INDUS-
TRIAL EXPLOSIVE DEVICE, SPECIAL INDUSTRIAL BIGH-EXPLOSIVE

MATERIAL and TEST BLASTING CAP NO. 8, scc Article 9,

Perthlts .
Sec. 77.104. (a) Permits shall be obtained:

1. To manufacture. possess, store, sell or atherwise dispose of explusives or
blasting agents,

2. To transport explosives or blasting agents.
3. To usc explosives or blasting agents.
4. To operate a terminal for handling explosives or blasting agents.

. To deliver to or receive explosives or blasting agents from a carricr ot a
terminal between the hours of sunsct and sunsise,

%
et

1988 EDITIO

77.104-77.105

6. Totransport blasting caps or electric hlasting caps on the same vehivle with
explosives, See Section 110K,

(b} Permits sequisedd by Section 77,100 Gy of this article shall oot by issued for,
1. Liguid sitroplycerin,

2. Dymamite tencept pelatin dvaamite) containing sver 60 peiceat of Tisuidd

explosive inpredoent, ‘

3. Dynamite having s unatisGactory abambent o that peraits leakaye
o a liyquid e xphsive ingredicat under any comditons tiable noexist donng
sarage.

4. Nitracellutose in a dry and uncompressed condition in quantity greater

than 10 ponmis net weight in one package.

. Fulminate of mercuny ina dry condition amd fulminate of all othes mctals in
any comlition exceptas scomponent of manafactured articles nothereinal -
ter fisghichlen.

6. Eaplosive compnitions that ipgaite spontsncously on umberpo mamhed de
compunition, endvring the praducts or theis use more hazwmdous. when
subjected for 38 consecutive e of Jess o a temperature of 167°F.

7. New exphinives until appoved by the ULS, Depatinent ul"l't:ms[x-n‘:llium.
except that permits may be issted o educational, govermmental of indus-
trial labasatorics for instroction or reseaich purpases.

8. Explosives condemned by the U.S. Depariment of 'l'l'an\pml;lt.inn.

9. Explosives nut pached or marked in accordance w ith the requirements of
the U.S. Department of Transportation.

10. Explisives containing an ammonium salt and a chlorate.

N

(¢) No pegson shall keepor store, nor shall any permit be issucd to Keepor store,
any explosives at any place of habitation or within 1tX) fect thereol,

() No person possessing a permit for storage of cx;.:lusi\'cs at any place shall
keepor store any greater amount or other kind of explosives than are authorized in
such peamil. - .

(¢) The chicl may sequite thist any operations [mminc_cl utles the provisives of

. Seetion 77.104 (0 20r 3shall be supervised atany or all times by employees ol the
fire department designated by the chief to see that all sufety and fire regulations
are uhserved. Whese. in the opinion of the chicf, o undue hazard to lite or
property exists. the required supervision may be waived.

c";’((,

Bond Required '

Sec, 77,108, Before a permit is issued. as requined hy Subscetion ta) KR uf
Sectivn 77104, the applicant shall file with the ;urfs_dnc.!mn a curpm.:nc. Mm‘ll."
bomd in the principal sum of $IO.0K0ora public liability insurance policy fur‘l e
same amount for the purpose of the payment of all damages (o persons or prope Ty
whivh arise from, or are cansed by, the conduct «_-f anyact aul!mnzcd by the pcrm‘ll
upon which any legal judgment results. The chicf may specify a greater or.lc'w. r
amount when. inhis opinion, conditions i the lecation of use indicate a preateror
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lesseramount is required. Public apencies shall be exempt from this bomd require.
~ment.

General Requirements

Sec. 77,106, (a) The manufacture of explosives shall be prohibited unless such
manufacture is authorized by the chicf.
th) The storage of explosives and blasting agents is prohibited within the limits

“established by law as the limits of the district in which such storage is 1o be
prohibited, except for temporary storage for use in connection with approved

blasting operations, provided. howcevee, this prohibition shall not apply to whole.
sale and retail stocks of sinall arms ammunition, explosive holts, explosive tivets
ur cartridpes forexplosive-actuated power tools inquantitics-involving less than
SO0 pounds of explosive material, :

(c) The chief may limit the quantity of explosives or blasting agents o be

~ permiteed at any location.

(d) No person shall possess, offer for siule, sell or display explosives or blasting
agents at any location nut authosized by permil issucd by the chief.

Slts TT €T o PIR rye LSl fymmrymnt
Division li
STORAGE

‘Storage of Explosives ,
See. 77.201. (a) Explosives, including special industrial high-cxplosive mate-

- rials, shall be stored in magazines which meel the requirements of this article.

th) Magazines shall be at all times in the custidy of a competent person who
shall be at least 21 years of age and who shall be held sesponsible for compliance
with all safety precautions.

() Smokigg.. maiches. open fMames. spark-producing devices and fircarms
shall be prohibited inside or within 50 feet of magazines. Combustible materials
shall not be'stored within 50 feet of magazines.

. 4d) The land surrounding magazincs shall be kept clear of brush, dricd grass,
Icaves. trash and debris for a distance of at least $() feet.

(¢) Magazines shall be kept locked except when being inspected or. when
explosives are being placed therein or being removed therefrom.

I (N Magazines shall be kept clcan, dry and free of grit, paper, empty packages
and rubbish.

LY Magazines shall not be provided with other than approved artificial heat or
light, Approved clectric sufety flashlights or safety Janterns may be uscd.

th) Blasting caps. clectsic blasting caps. detonating primers. primed cartriddges
or any item such as a squib or clectric match. the function of which is (o ignite or
dclunn!c propellants. fireworks or explosives, shall not be stored in the same
magazine with other explosives.

ti) Magazines shall be of two types. namely, Class § amd Class 11,
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(i) Stanage of explosives ingquantities exceeding 10 pounds shall be ina Class 1
magazine, except that a Class 11 magazine may be used for temposary storage of
lasger guantity of explosives al the site of blasting aperatinns where such amount
comstitutes not e tian one day's supply for use in current aperations, At the
end of the day's operations any remaining cxplosives shall be sately destroyed or
retuned to a Class  mapazine,

(k) Storage of explosives inguantitics of 100 poumdsorbess Dl e in Clias Do
Class 1 mapazines, exeept that explosives in any quantity when stored in remote
locztivas shall be fn Class 1, bullet-esistant siagazines.

(1) Class 1 and Class Il magazincs shall be located away from inhabited
buildings, passenger railways, public highways and other magazines in conform-

ity with the provisions of the American Tableof Distances fur Storage of Explo-

sives, Table No, 77.200, except as provided in Subscction 77,201 (m).

(m) Atthe site of blasting operations, adistance of notless than 100 feet shall be
maintained between Class 1 magazines o the blast auea.

Class 1§ magazines shall be kept not less than 150 feet from the blast arca when,
the quantity of explosives temporarily kept therein is in excess of 28 pounds amd
ot Tess than S8 feet when the gquantity of explovives is 28 ponnds or e,

(n) Packages of explosives shall not be unpacked or sepacked in a magazine nor
within 50 feet of a magazine or in closc proximity to other explosives. Opened
packages of explosives shall be securcly closed before being returncd to a maga-
zine,

(0) Magazines shall not be used for the storage of any metal tools nor any
commadity except explosives, blasting agents and oxidizers used in compound-
ing blasting agents. The quantity of blasting agents and oxidizers shall e included
when computing the total quantity of expluosives for determining distance requ irc-

mems,
(p) When an explosive has deteriorated (o an extent that it is in an unstable or

dangerous condition, or if nitroplycerin fcaks from any cxplosive. then the person
in possession of such explusive shall immediately report the fact 10 the chicf and.
upon his authorization, shall proceed to destroy such explosives and clean floors
staincd with nitraglycetin in accordance withthe instructions of the manulucturer.
Only experienced persons shall do the work of destroying explosives.
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F DISTANCES FOR STORAGE OF

-
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EXPLOSIVES AND MINIMUM SEPARATION OF AMMONIUM NITRATE AND
BLASTING AGENTS FROM EXPLOSIVES AND BLASTING AGENTS
XPLOSIVES ¥
L WHEN %&ﬁ'@u‘lﬁc&uo
From Passenper
Hn;‘:::.:n? Dallic
From v,:ﬂm of More than
Pound . _—— mm 3.000 VehiclesOsy | Sepsistion
Over Not Over Bulidings [Classes Ato D Bairicaded Magazines
2 s 70 30 51 6
s 10 %0 3s od f
10 20 1 45 8l 10
L} 30 128 50 93 1]
b1} 40 140 55 1 1}
.41 50 150 o0 110 14
50 75 m 70 127 15
75 300 190 5 19 16
100 128 200 80 150 ] ]
128 150 215 8s 159 19
150 200 238 95 175 21
200 250 255 105 189 23
250 300 270 110 208 24
M0 400 295 120 221 27
00 500 0 130 238 Pid
S00 600 330 138 283 k]|
600 700 355 145 266 32
0 800 375 150 278 k})
800 900 390 155 289 3
0 1.000 40 160 3 X6
1,000 1,200 425 165 8 39
1.200 1.400 450 170 )6 41
1,400 1.600 470 175 3s) 43
1.600 1,800 490 180 366 44
1.800 2.000 505 185 378 45
2.00 2,500 545 190 408 49
2.500 3.000 580 195 432 2
3.0 4,000 638 210 474 58
4 000 $.000 683 225 13 6
5.000 6,000 130 23§ 536 6S
6.000 7,000 70 A4S s 68
7.000 8,000 800 250 600 22
8.000 9.000 835 258 624 75
9.000 10,000 865 260 645 78
10.000 12,000 875 270 687 82
12.000 14,000 8ss 275 723 87
14,000 16.000 %o 280 756 EJ]
16.000 18.000 940 288 786 94
1800 20,000 978 290 813 98
200 25,000 1.058 315 876 105
25.000 30,000 1.130 o 933 112
30.0 35.000 L3S 360 981 119
35.000 40,000 1.278 380 1,026 124
(Continued)

1988 EDITION 77.201
EXPLOSIVES WHEN SIORAGE 13 BANRICADED
Llagrscd
O
Pounda Pounds | uhsolied Hionorye | 2000 Venictes Day Sopaeo®
t 0\::__ _No_| _O_m Pullsinige  [Cleeses Alo B} Nasule prbed Magarlies
40,000 450K 1.}40 4R 1.0084 129
45,0 S0, 1,100 A0 1104 1ns
Su.0 55,000 1400 440 1.1 H
55,000 60,0 1.515 455 1 145
[ X} ¢4 65,000 1.568 4720 1,206 150
68000 704K} Lot 4RS 1.236 15§
.0 75400 1058 S 1.26) 160
78,09 RO KD 1.698 S0 1,293 165
KO0 BSAnK) .20 S0 1.317 170
RSAKN) 40,4000 1,760 s 1.34 175
913,06} 98,000 1,790 S0 1,308 1RO
YSs. K0, NMD 1818 s 1,2 1%S
$O0.XX0 1104 1.838 550 1.437 195
110,00 120,00 0.8s |- 385 1.479 208
120,460 130,000 1 478 500 1.521 218
120,000 140,440 1.890) 565 1.557 225
140,000 150,000 1.910 s 1.593 235
150,4xk) 160,000 191§ SR 1.629 245
1600, (XX) 170,10 19008 fU 1] 1,062 288
170,000 1RO00 1.9%) (L)1) 1,695 268
FHO. AN Fxs i) 2,010 ons 1.728 275
JY0, 0 200,000 2.0 olu 1,755 ' 288
2000,(XK) 210,00 2,088 620 1,782 295
210,400 230,000 2,100 635 1.836 s
230,000 250,000 2,185 650 1.890 338
250.x0 275,00 2,25 670 1.950 360
278,40 3040 2,218 690 2.000 388
NOTES:

1. Fureacepiions, sce Seetion 77.201 (n).

2. *Natural harricade®” mrans natural features of the ground, such as hills. o1 timber of
sufficient deasity that the sunounding cxposuses which requise protection cannot be
scen from the magazine when the tees aie bare of leaves.,

3, “Attificial barricade™ mcans an artificial mound or revetied wall of earth of a
sninimum thickess of 3 feet, except as set forth in Note 13.

4. “Rarricaded™ micans that a huilding containing explosives is effectually screened
from 2 mapazine, building, railway or highway, cither by a natural barricade or by an
artificial basricadde of such height that a straight line from the wop of any sislewall of the
puilding cuntaining explisives to the eave ling of any magarine or building. or to 3
puint 12 fect ahove the conler of a railway or highway will pass threugh such
imeevening natural or artificial harricade.

. “Inhabited building’* mcans a huilding regularly occupicd in whole or in part as a

¢, railtoad stativn, store of

hahitation for human beings, or any church, schoothou
ble. except any building of

wthet structure where penple are gccustuned to asseim

(Continued)
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structure occupied in connection with the manufaciure, transposiation. slorage of use
of explosives,

“Railuway* means any stcam, cleciric or other rallinad ar ruilway which carties
passengers for hire.

*Highway"* mcans any street or public road, **Public highways, Classes Ato 1), are
highways with averape traffic volume of 3000 or less vehicles per day.

When two or more storage magazines are Jocated on the same property, cach magazine
must comply with the minimum distances specified from inhabited buildings, rail-
ways and highways and, in addition, they shall be scparated from cach athier by nut less
than the distances shown for “separation of magazines,** except that the quantity of
explosives contained in cap magazines shall govem in regard to the spacing of said cap

~ magarzines from magazines containing other eaplusives.

10.

12,
13.

EXCEPTION: Twu or e magazines may be separated from cach othies by less
than the specified “separation of magazines' distances when such two or me
magazincs, as 8 group, are considered as one magazine amd the tutal quantity of
explsives stoved in such group shall be treated as if stascd in a single mapazine

* located un the site of any mapazine of the group and shall comply with the mininmum

of disances specificd froun other magazines, Inbabited buildings, railways or
highuays,

‘This table applics only to the manufacture and permancent storage of comincicial
explosives. Ji is not applicable to transportation of eaplusives ar any handling or
temporary storage necessary or incident thereto. It is nut intended to apply to bombs,
projectiles or other heavily encased explosives,

Alltypes of blasting caps in strengths through No. 8 cap shall be sated at 1Y pounds of
cxplosives per 1000 caps. For strengths higher than No. B cap, the manufacturer shall
he comulied. .

For quantity and distance purposes., detonating cord of S0 10 60 grains per foot shall be
calculated as equivalent to 9 pounds of high explosives per 1000 fect. Heavicr or
lighter cozc loads shall be rated proportionately.

For unbasricaded condition, the specified distance for **barricaded®’ shall be duubled. .

The minimum separation between stores of explosives of blasting agents from barei-
caded stores of ammonium nitrate shall be not less than 16.7 percent of the distance
given for separation of magazines in Table No, 77.201. The minimum separation
between stores of explosives or blasting agents from barricaded stores of hlasting
agents shall be not less than 60 percent of the distance given for separation of
magazines in Table No. 77.201. The distance determined from the above shall be
multiplied by six if barricades are not provided.

For the purpose of this note, the weight of the larger mass shall be used to determine
the required separation; however, the weight of anunonium nitsate niay be seduced by
50perceat. The required separationbetween inhabited bulldings, public highways and
railroads shall be not Jess than set forth in Table No. 77.200 using the sum of all
explosives and blasting agents that are at a distance less than set forth in the table. The
distance shall be measured from closest edge of the explosive material. Class A
explosives as defined by the Department of Transportation shall be within Class |
magazines. For the purposes of this note, artificial barricades of sand o7 dirt shall have
a thickness not less than the following:

200

—

1988 EDITION 77.201-77.203
Welght of
Erplosive ot
Dissiing Agant
Pounds Batricade
Pounds Not Thichneas
Over Over (inches)
2.0 12
2.0 (X111} 18
6,IK00 12,000 0
12,000 28.0a) 28
250 40,0%) ki)
40,00 M) AXX) 35
), IuN) HK3 XN 40
- N, ANKD KKK 0
200 4000 300,000 o0
Gunpowder

See. 77,202, () The chicl may authaize the storage of smokcless powder net
to exceed 100 pounds, black spotting powder not o exceed 5 pounds, and small
anms primers not 1o exceed 20,00 in appraved establishments, Smuokeless
powder excecding 20 pounds shall be stored in an appmycd Class 11 magazine.,
IMack sporting powder, when authorized, shall be stored in an qppr«»\'cd Class 11
magazine. Small arms primers shiall be stored in a manncr prescribed by the chicf.

(b ‘The display of smokeless powder shall be only in original containers and
shall nut exceed 20 pounds.

(c) Small anms primers shiall not be stored or displayed with smokeless powder
or uther explosives.

(1) Smukeless powder shall not be sepackaged cxcept in origin:fl-l_vpc con-
tainers, and repackaping shall be permitted only in locations desipnated and
approved by the chicl.

(¢) The sepackaging of black sporting powder shall not be permitted.

Class IMagazines
Scc. 77.203. (a) A magazine may be a building or cxcavation, lunngl or 'iglm‘:.
of military-type magazine or a portable magazine construcied as sequired in this

. section.

(b)Class I magazines shall be bullet resistant, fite resistant, weatherproof, theft
resistant and well ventifated.
EXCEPION: Magarines uscd for the storage of blasting agents, Class B and
Clacs C eaplosives need nal be bullet sesistant.
(¢) Building-type magazincs shall be constructcd of masoary, wood, metal or 3
combination of thesc materials when bullet resistance is required.
1. Masonry units not less than 8 inches in thickness with all hollow spaces
filled with concrete, well-tamped sand or equivalent material, or
2. Rcinforeed concrete not less than 6 inches in thickness. or
3. Stecl walls of minimum manufacturer’s standard gage No. 14 (0747-inch)
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may be used, provided there are two layers spaced at east 6 inches apart
with all hollow spaves filled with conerete, well-tamped sand or equivalent
material, or

4. Onc layer of manufacturer’s standard page No, 6 (.1943-inch) or heavicr

steel. tined on the interior with a minimum of 4 inches of wood, or

5. Twolayers of manufacturer’s standard gage No. 6 (. 194 X-lnch) or hicavier

steel. spaced a minimum % inch agart amd lined on the interior with a
minimum of 2 inches of wood, or

6. Two layers of wood, at Jeast 2 inches nominal thickness cach, spaced a

minimum of 4 inches apart with the hollow spaves filled with concrete,
well-tamped sand or equivalent material,

1. The awf shall also be protected when the magazine is located whese it is

possible to firc a bullet directly through it inte the explusives stored inside.

.Nl(‘)‘l't'.: Any sheeting used shall be tongue-and-grosne tumber, plywood o7 apaoved
cqual.

(d) Doors shall be of bullct-resistant construction and shall be inctalled in such
amanner that the hinpes and hasps cannot be removed when the doors are locked
and closed,

Doors shall be cquipped with substantial and approved means of locking. Each
door shall be cquipped with two separate Jucks vr a lock requiring two scparate
keys. All padlocks shall be protected with steef caps constructed so as to prevent
sawing or lever action on the locks or hasps.

(c) Floors of magazincs shall be securcly fustencd in place and shall be capable
of withstanding the loads imposed.

(D) The rools and exterior sides of building-type magazines may be of wond
construction covered with not less than No. 26 gage (.016-inch) steel metal.
Roofs of building-type mapazincs located where it is possible to fise a bullet
discctly through the roof into the magazine at such an angle that the bullet would
strike the explosives therein shall be constructed according to Section 77.203 ()
or equipped with a sand tray located at the cave line and covering the entire
magazine cciling area except that necessary for ventikation, Sund in the sand tray

shall be maintaincd at a depth of aot less than 4 inchies.

() Magazines shall be ventilated to minimize dampness and heating of stored
explosives. Ventilation openings shall be scrcencd with 14 mesh, No. 2§ gage
wire to prevent the entrance of sparks and shal be protected in a manncr that will
maintain the bullet resistance of the magazine.

. (h) Magazine interiors shall have a smooth finish with all nails, screws, bolts
and nuts countersunk or blinded.

(i) The approaches to mapazines shall be provided with waming signs reading
 EXPLOSIVES—KEEP OFF in rcd lctters not less than 4 inches in height and a
: stroke of at least % inch. The lettcring shall be imposed upen a while background.
Location of signs shalf be within 100 fect of the mapazinc and so placed that a
bullet through the sign will not strike the magazine.

(j) Post an additional waming sign on the dour with the letices nnt less than 2
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Division Wl
USE, HANDLING AND TRANSPORTATION

ives '
Usse : n‘ﬁl':;rl'd(‘:l\’)‘lg!;:li:p«:::mliuns shall hc.conduclcd during daylight hours
cxc:p{whcn uthorized af other times b.y the chicl. S
handling and firing of exploswcs.shallbc perforne b et
o i m\ﬁli: Explosives Certificate issucd by the chic (;; :
;l!;crs;'i:%li:ccl personal supervision who are a} lcas} 18 ycars 0 mg“i.c
"n(c) A person while under the influcnce of intoxicants or nd

handle explosives.
(d) A person shall |nol SI;IO
chile § sicinity thereaf. ) -
“"("‘; ;:‘nt :;::lcﬂan{c fipht shall nat be used in the vicinity olr' cxplosll:;:ic e
‘ . is hei sted § sicinity of gas.c . A
(f) Wheaever hlasting is being conducted in the ¥ |c:;:c )blas%cr e the

e or stcam utilitics, | : e
fre Loy o %':il;l utilitics at least 24 hours in advance of blasting

appropriate feprescntative o "
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specifying the location and intended time of such blasting. In an cmergency, this
time limit may be waived by the chief,

(g) Blasting operations shall be canducted in accordance with nativnally
recognized good practice.,

th) Before a blast is fired, the person in charge shall make certain that all
surplus explosives are in a safe place, all persons amd whicles are at a safe
distance or under sulficient cover and a loud warning signal has been somded,

ti) Due precautions shall be taken to prevent accidental dischasge of electric
blasting caps from current induced by radio or radar transmitters, lightning.
adjscent power lines, dust storms or othicr sources of extrancous clectricity.

These precautions shall include: - 7 ) ~

1. The suspeasion of all blasting opesations amd temnat of pegsons from the

blasting arca during the approach and progress of an clectiical stonm,

2. The posting of signg wamning apainst the use of mnbile sadio transmitters

on all roads within approximately SO0 feet of the blasting operations.

.3, Compliance with nativnally recognized gond practice when blasting with.
in one and onc-half miles of broadeast or high-power shoriwave
transmitters.

(j) When blasting isdonc inacongested arca or in close proximity toa huilding,
structure, t.allway. highway or any other installation that may be damaged by
material being thrown into the air, the blast shall be covered with an adequate
blusting mat,

(k1 Tools used for opening packages of explosives shall be constructed of
nonsparking materials. :

M Empty boxes and paper and fiber packing materials which have previously
containcd high explosives shall not be used again for any purpose but shall be
disposed of in a manner approved by the chicl.

(im} Explosives shall not be abanduned.

Trénsportation of Explosives
~ Sec, 77.302. (2) Explosives shall not be carricd or transported in or upon a
public conveyance of vehicles carrying passengers for hire,

{b) Vehicles used for transporting explosives shall be strong cnough to carry the
lnad without difficulty and shall be in good mechanical condition. If vehicles do
not have a closed body, the explosives shall be covered with a flamcprmof and
moistureproof tarpaulin or other effective protection against moisture and sparks.
.Sugh vehicles shall have tight floors, and exposed spark-producing mctal on the
inside of the body shall be covered with wood or other nunsparking material 1o
prevent contact with packages of explasives. Packages of explusives shall nut be
loaded above the sides of open-body vehicles.

h"cf’ Explosives shall not be transportcd on any vehicle not authorized by the
chicf.

td) Every vehicle when uscd for transporting cxplosives shall be cquipped with
not less than one approved-type firc extinguisher with a minimum rating of 2-A,
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10-B:C, or two approved-type fire extinguishers, one of which shall have a
minimuny rating of 2-A and the other a minimum sating of 10-B:C. Extinpuishers
shall be so located as to be scadily available for use.

(¢) It shall be the duty of the pesson to whnn a permit has been issued to
transport explosives over the highways of the municipality, 16 inspect those
vehicles employed by him to detennine that:

1. Fire extinpoishiess sre (illed peed in openstiog comfition.

2. Electric wires ame insulated and sccmely fastened.

3. The motor, chassis and bindy aee teasonably clean and fiee of excessive

grease and oil,

4. The fucl tank and fucl linc are sccurcly fastencd and are not leaking.

5. Beakes, Tiphts, bosn, windshicht wigers and steerinomechanism ase fune—

tioning propesly.

6, Tires are properly inflated and free of defects.

7. ‘The vebicle is in proper condition for transporting explosives,

(N Spark-praducing metals or spark-producing metal tools shall not be carried
in the bouly of a vehicle transporting explosives.

() Only thuse danpetous articles authorized by the LS. Department of
Tanspartation to be loaded with explosives shall be casried in the body of a
vehicle ansporting explosives,

(h) A person shall n! smoke, carry matches or any other flame-producing
device, or carry any fircarms ar loaded cartridges while in or near a vehicle
transporting explusives, or drive, load or unload any such vehicle in a carcless or
reckless manner.’

(i) Vehicles wansporting explosives shall be in the custody of drivers who are
physically fit, carcful, capable, reliable, able to rcad and write the English
language, nut addicted to the use or undes the influcnce of intoxicants or narcotics
and nit less than 21 years of age. They shall be familiar with state and municipal
traffic regulations and the provisions of this article governing the transpurtation of

explosives,

(§) Vchicles transporting explosives shall display cxplosives signs on both
sides, front and rear conforming to the requirements of the vehicle code.

(k) Blasting caps and clectric blasting caps when transporicd on the same
vehicle with other explosives shall be separated from the other explosives by
containment within a Class 1l mapazine.

(1) Vehicles transporting explosives shall be routed to avoid congested traffic

and denscly populated arcas.

() Explosives shall not be transported through any completed vehicular
tunncl or subway except on approval of the chicf.

(n) Vehicles transporting cxplosives shall not be Ieft unattended at any time
within the jurisdiction,

(0) Unless authorized by the chicf, a person other than the driver and one
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assistapl who is at least 18 years of age shall not ride on any vehicle transporting
caplosives.

{p) The fire and police departinents shall be prompily notified when a vehicle
transporting cxplosives is involved in an accident, brcaks down or catches fire.
Only in the event of such an emcrgency shall the transfer of explosives from unc
wehicle to ano!hct.bc fl!owed on highways within the jurisdiction and only when
qualificd supe::visnon is provided. Except in such an emergency, a vehicle trans-
poning explosives shall not be parked before reaching its destination except at
stopping and parking places designated and approved by the chicf.

(@) Delivery shall be made only to suthorized persons and into approved
magazines or approved temporary storage or handling areas.

) \'ghiclcs containing cxplosives shall not be 1aken into a garage or repair shop
for repairs or storage,

Explosives and Blasting Agents at Terminals

Sec. 77..?03. () The.chicl’ may designate the location and specify the maxi-
mum quantity of explgswes or blasting agents which may be loaded, unloaded,
ulnasied or temporarily retained st each terminal where such operations are
permitied.

b) Shi?mcms of explosives or blasting agents delivered to carticrs shall

comply with the U.S. Department of Transportation regulations.

(c) Carriers shall immediately notify the chicf when explosives or blasting

agents are received 3t terminals.

(d) Casriers shall immediately notify consignees of the arrival of explosives or

blasting agents at terminals,

{e) Truck terminals where explosives are loaded, unloaded or transferred shall

conform to the following conditions:

1. '[ht{e shall be no aboveground storage tanks of flammable or combustible
Inqmt{s or Pthcr hua:dous.substanccs on the terminal proper or on immedi-
ate adjoining property which would present a significant exposure hazard,

2. There shall .be no siructures or occupancics on immediately adjoining
property which would constitute a serious exposure hazard to the terminal.

3. The terminal property shall be sufficiently large that dock or vehicle
storage areas containing explosives shall be a minimum of 50 feet from an
structure on adjoining property.

4. Adequate access to adjoining streets shall be provided to and from the
terminal property. Local routes between terminals and deviations from
state approved routes shall be prescribed by the chief.

5. Explosives shall be I.:ept in vehicles to the greatest extent possible, Doring
transferring or loading operations, the explosives should remain on the
ground or on docks for as short a time as possible.

6. Spccilic areas 9[ docks. shall be designated for the temporary *'storage*® of
explosives during loading or transferving opcrations. A minimum distance
shall be specificd and maintained between this designated area and all other
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materials on the dock. Combustible storage and particulatly flammable or

combustible liuids shall be kept at the greatest possible distance from this

designated area.

Atall times, a watchman or guard shall be on duty on the terminal property,

and he shall be capable of diiving all cquipment in the arca. Attimes when

there are a substantinl number of vehicles carrying explosives in the

terminal, additional persons capable of driving shall be provided.

B. Adeyuate sccurity against unuthwized persons’ enteslug the tesminal
shall be provided. In metropolitan areas, this will sequire a fence and

adcquale gates.
9. The terminal shall be adequatcly lighted for normal observation of all

vchicles containing explosives.

10. Adcquate fire-protection appliances shall be provided for the loading dock
ncar the desipnated explosives arca and ncar parked vehicles.

11. A specific area of the terminal property shall be designated for vchicles

containing explosives.

Vehicles containing any special inherent hazard, such as mechanical

tefrigeration cquipment, shall be kept separated from the area designated

for the patking of explosives vehicles.

13. Shipments of explosives shall be transported without unnccessary d_clay.
keeping the explusives in the terminal an absolute minimum lengthof time,
not to exceed 48 hours, excluding Sundays and holidays.

1.

12

Blasiing Agents, General

Sec. 77.304. (a) Except when subject to U.S. Department of Transportation
scgulations, blasting agents shall be stored, handlcd and used in the same manner
as explosives. ’

(b) Any ammonium nitrate storcd at a closer distance to the b.lasling agent
storage arca than as provided in (c) below shall beadded to the quantity of blasting
agentsto calculate the total quantity involved for application of Table No. 77.201.

(¢) Minimum intraplant scpatation distances between mixing units and the
ammonium nitrale storage arcas and blasting agents storage arcas shall be in

confornity with Table No. 77.201, Notc 13.

Mixing Blasting Agents
Sec. 77.305. (a) Buildings or other facilities used for mixing blasting agents

shall be located away from inhabited buildings, passenger railways and public
highways, in accordance with the provisions of Table No. 77.201.

(b) Not more than cight hours® preduction of blasting agents or .thc limit
delermined by Table No, 77.201, whichever is less, shall be permitted in or near
the building or other facility used for mixing blasting agents. Larger quantities
shall be stored in magazines.

(c) Buildings or other facilitics used for the mixing of blasting agents shall be
designed and constructed in accordance with the Building Code.
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td) Compounding and mixing of recognized formulations of blasting agents
shall be conducted in accordance with nationally recognized good practice.

tc) Smoking or open flames shall aot be permitted in or within SO feet of any
building uf facility uscd for the mixing of blasting agents.

(? Empty oxidizer bags shall be disposcd of daily in a manner approved by the
chief.

Trant portation of Blasting Agents
See. 77.306. Vehicles transporting blasting agents not subject to U.S. Depart-
ment of Transportation regulations shall comply with all requircments of Scction
77.302 except that they shall be marked or placarded on both sides, front and rear,
with the words BLASTING AGENTS in letters not lcss than 4 inches in height
—-and approximately a %-inch stroke on a contrasting background,

Selzure of Explosives and Blasting Agents

Sec. 77.307. The chiel may scize, take, semove or cause (o be removed at the
expense of the owner all explosives, ammunition or blasting agents offescd or
exponed for sale, stored, possessed or transposted in violation of this article,

Division IV
MANUFACTURING, ASSEMBLING AND TESTING

Manufacturing, Assembling and Testing
Sec. 77.301. Any person planning 1o manufacture, assemble, test or load
cxplmives, ammunition, blasting agents or fireworks shall furnish to the chief the
fullow ing information:
I. The cxact location of the place of manufacture.
2. Thekind or kinds of explosives, smmunition, blasting agents or fireworks
:: be u;anufaclured or processed and the property of hazardous materials to
used.
3. The names and addresscs of individual owners, partners or officers of a
corporation,

4. A map of the operating premises with the operating buildings indicated in |

which greater than one pound of explosives is manufactured, handled, used
or stored. The maximum amount of explosives greater than one pound to be
uscd in each building, number of persons in each aperating building,
barricade locations and dimensions and the location and capacity of stor-
age magazines.

S. This article shall not be construed as applying to, or prohibiting the mixture
of, blasting agents such as nitrocarbonitrate or ammanium nitrate-fucl oil
in the loading area, provided all necessary safety precautions are taken.

6. A copy of the gencral safety rules which the manufacturer will enforce,
including plans for emergency procedures in the event of fire or explosion,
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Plans of Plant

See, 77.402. A copy of the plans of the plint shall be kept in the oflive on the
premises of cach explinive, snumuition, blasting ageats of fisewarks manufac.
turing plant and shall be made available to the chicl o his suthoized iepresenta-
tive upun sequest.
Training

Seve, 77,408, Winkaen swho lionlle eeplosives or exphssivee chanpes shidl e
instructed in the hazards of e netetials amd processes in which they e 1o be
engaged amd with the safety sules governing soch miterials sl processes,

Emergency Procedure
Nec, 77.404. Emergency procedures shall be fonmulated for each plant which

will include personal instiuction in any cnigency that may be anticipated. Al
personnel shall be made aware of an eimesgency warning signal.

Intraline Distance

See. 77.408. This distance is the minimum permitted between any two build-
ings within onc opcrating line. Intraline distances are also uscd for scparating
certain specified arcas, buililings and locations even thongh actual line operations
are nt involved. Intialine distance sepasation is eapected to protect explinives in
huildings fiom propagation detonation due to blast ¢ffects but not against the
powibility of propagation detonation due to fragments,

Intraline Separation of Operating Bulidings

See. 77.406. (a) All ouss detonating explosives Class A and fireworks man.
vlacturing buildings, inchnling those where explosive charges are assembled,
manufactured, prepared or Ioaded, shall be separated from all other buildings,
including magazines, within the confincs of the manufacturing plant at a distanve
nut Jess than those shown in the fullowing Table No, 77.406 when the buildings

ate harticaded.
(b) When a huilding or magazine containing explosives is not barricaded, the
intraline distances shown shall be doubled.

TABLE NO. 77.406—MINIMUM INTRALINE SEPARATION BETWEEN
BARRICADED OPERATING BUILDINGS CONTAINING CLASS A EXPLOSIVES
OR FIREWORKS MANUFACTURING

77.402-77.406

EAPLOSIVE onu"ltwouls ::al:auc% [l?losl".f 9' l;ls(wous :llsnll::(ul:':

—=vici M PP via—] W rets vre ] et tv—] W reer
50 30 20,000 | 25,000 205
50 100 n os000 | 30000 280
1on a0 a0 anoon | 3500 295
200 300 i) asoun | qon 310
300 40 3 do0u0 | 45000 )
Jun 500 70 ason0 | 500000 330
BN GIX) 5 50,00 55,000 340

(Continued)
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TABLE NO. 77.406—MINIMUM INTRALINE SEPARATION BETWEEN
BARRICADED OPERATING BUILDINGS CONTAINING CLASS A EXPLOSIVES
OR FIREWORKS MANUFACTURING—(Conlinued)

§2PLOSIVE OR FIREWORKS I’l"sn'l‘l:‘la LxPLOSIVE I?'m'c;.s“”" ::;('l:l"lltl;
= i S B o] e [os ey Net 0si—] N Fety
TR 1) ™ 5.0 T 450
L) H00 83 (I G344 Wi
YN 900 ) 633000 0,000 170
pLLY 1.000 93 0,000 300 183
: |t 1.500 103 TI.060 0,000 90
| 1.3 2.0 Iins K0.000 K300 93
R ET1] 3.000 1% K3.004) G000 100
R LT 4.000 10 900.00H) 05,000 410
EYLL 3000 150 931N 100,000 413
F.44%) 0§.0u8 I 100,000 123.000 450
-« (uN) TN 170 1334014} 130010 B k]
T 8000 IS 150,080 173010 300
T 0.00M) 1 173.000 2010.01R) 323
‘o tun) 10.000 i 200900 235.44K) 330
102.4000 15.000 225 2354410 23 AUN) 55
15 w0 20,004 215

Operation—Bulldings and Equipment

Sec, 77.407. (2) Operating buildings or rooms in which more than St pounds of
cxplwives ar fireworks are present at any time shall be constructed with at feast
one wall of cxploswn-rclucl’ type. The relicl wall shall be placed so as to be of least
hazard to wartkmen in adjacent buildings.

(b) When cxplosive venting is sequired. the venting area will be calculatcd onl
square foxt for each 3S cubic feet of building or room area.

tc) All rooms or buildings shall have adequate aisle space and at least two exits
separated from cach ather by a distance equal (o not less than onc half of the length
of the maximum overall disgonal dimension of the room or arca served measured
in a straight line between exits. Openings In fire walls shall be cquipped with
approved, self-closing fire doors. All exit doars shalt open in the dircction of exit
trave) and be equipped with panic hardwore,

EXCEPTION: Cubicles 100 square feel o7 less and occupled by aot nuwe than
two persons working within 12 feet of an unobstructed passageway may have one
exit.

td) All clectrizal wiring and equipment shall be acceptable for the hazard
involved and installed in accordance with requirements for wiring and cquipment
in harardous locations.

te? Effective bonding and grounding means shall be provided to prevent
accumulation of static charges where static charges are a hazard,

1f1 Explosives dust shall not be exhausted to the atmosphere. Where vacuum
dust-collection systems are used, they shall comply with the following
requireinenis:
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1. Adequate filters must be instafled between the source vacuum and the point
of pn kup to prevent explosives fiom entering the vactum pump or exhinster.

. The explisive dust-collection system shall be designed to prevent pinch
pninl\ tuembed fintings exponedd to il lazandons dist and sharp tops, ool
cmds, pochets, ete., in which explosives may hulge and accomulate outside the
callveting claamber,

3 The entive vacamm colbecting system sl be made ches trically coatonnms
and be prounded to a maximum sesistance of § ok,

4. Chambers in which the dusts e collected iall not be located in e
operating area unless adeguate shiclds for the maximum guantity of material in
the collector are furnished for personal protection,

EXCEPIION: Wet dust-type callectors.

5. Muore than two tooms may il be serviced by a commop conacction (o a
vacuum collection chamber. Where interconnections are used. means shall be
employed to prevent propagation of an incident by way of the collection piping.

6. When collecting the more sensitive explosives such as black powder, lead
azide o7 ather high-cacigy materials, a **wet™ collector which moistens the dust:
cluse to the puing of intake and maintains the dust wet until removed for disposal
shall be used. Wetting agents shall be compatible with the explosives.

7. Explosive dusts shall be removed from the collection chamber as often as
necessary o preventoverdomding. The entire system shall be eleaned a a frequen.
cy that will climinate hazardons concentiations of explinive dusts in pipes,
tuhing, amf‘or ducts.

{g) Squirsel cape blowers shall nat be used for exhausting hazardous funws,
vapors or pases. Only nonferrous fan blades shall be used for fans located within
the ductwork and through which hazardous materials are exhausied. Motors shall
be Jucated outside the duct.

(h) Wark stations for small amounts of explosives (less than ane pound) shall be
separated by distance, barricr or olher mcans so that fire in one station will not
ignite material in the next work station. When necessary, cach aperator shall be
protecied by a persoanc] shicld located hetween the operator and the explosive
device or explosive mterial being processed. This shicld and its support shall be a
tested desipn to withstand a blast from the maximum amount of explosives
allowed behind it,

Explosive Operations

Sec. 77.408. (a) When the type of material and processing warrants, mechan-
ical operatiuns involving cxplosives in excess of one pound shall be carsied on
isolated stations or at intealine distances, and machinery shall be conttolled from
renmite Jocations behind substantial harsicades or at intraline separations so that
worknien may remain at a safe distance while machinery is operating.

(b) The working arca whese the screcning, grinding. blending and other
processing of static-sensitive explusives or pyrotechnic materials is dine shall be
maintained abave 20 percent selative humidity. I the selative humidity drops
below 20 percent, the above operations shall be stopped and sccured until the
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relative humidity can be raised above 20 percent. Jtis desirable fo keep the relative
humidity above 20 10 30 percent, except where metal powders are involved, and
then the relative humidity shall be between 50 and 60 percent,

() Mvans shall be provided and used to discharge static clectricity from hand
trucks. bupgics and similar equipment before they enter buildings containing
static-sensitive explosives. It is sccommended that conductive wheels, including
metal wheels which could not cause sparks, be uscd on such cquipment.

11 Bulk explinives shall be kept in covered containers when not being used or
prowessed. Explosives shall not be stored or transported in apen containers,

t¢) The quantity of explosive materials at any particular work station shall be
limited to that pusted on the load limit signs, and not to exceed four hours® supply
ot material of four hours® supply of product. except that whien this quantity would
itrenduce a serinus hazard, such quantitics shall be limited to a fesser amnount.

) Appropriate recepracles with covers shall be provided for cach station for
disposing of waste malerial and debris. These waste receptacles shall be empticd
and cleaned as often as nccessary but not less than once cach day or at the end of
civh shift.

g) General safety rules and operating instructions governing the particular
operation or process carricd on at that location shall be available at cach station,
The rules shall include sequirements for bonding and grounding, pennissible
tleuning agents to use and other precautions decimied necessary for safe operation,

th) Personncl and explosive limits shall be posted.

ti? Regular maintenance and repair work shall not be permitted in an explosive
huilding until cxplusives are semoved and the area is made safe. This does not
prohibit minur adjustments or cmergency repairs to secure immediate safety.

tj1 Spilled or dropped explosives shall be cleancd up at once,

tk) Shipping containers, cleaning raps and other malcrials confaminated with
caplinives shall be removed daily and dispased of in a sufc manaer.

(h Fireworks, explosives or explosive charges shall not be stored near any
saurce of heat.

Location of Explosive Detonations for Testing
See. 77.409. (a) Detonation or ignition of explosive charges or fireworks for

testing shall be done only in a Jocation so isolated by distance in accordance with

the Quantity and Distance Table No. 77.201. or where barricrs shall be provided
that will protect any person connected with the test.

(b) Adequate shelter or distance shall be provided to protect employces detonat-
ing explosives.

(¢) When tests are being conducted or explosives are being detonated, only
authorized persons shall be present. Areas where explosives are regularly or
fiequently detonated or bumed shall be fenced and posted with adequate waming
sipns. Adequate waming devices shall be used before burning or detonating
eyplusives 1o wam persons who might approach from any dircction that they are
approaching a danger zone.
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Dlsposal of Waste Explosives and Fireworks

Sec. 77.410. (2) Sites for destruction of explosives shall be located at the
maximum practicable safe distance from inhabited buildings. public highways,
aperating buildings and all other cxposures. The scparation shall be not less than
the inhabited building distance (sce Table No. 77.201). When possible, biuri-
cades shall be utilized between the site and inhabited buildings.

() Provision shall be made so sceap explosive material will not be placed in any
bure docation until ot feast SR lunnes altes the Led Bines have gone ot

() A Blastinng sheltes shall be provided nen the bing aren fon emegpency nse,
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AMENDMENTS TO ARTICLE 77 UNIFORM FIRE CODE 1988 EDITION

PART 37. gch Sedfloﬁ*??‘lb!”i"’hereby amended'f'”réaa‘&s“follow

s
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Sec. 77.103 Definitions

For definitions of BLASTING AGENT, BLASTER’S LICENSE, BULLET
RESISTANT, INHABITED BUILDING, EXPLOSIVES, GUNPOWDER, SPECIAL
INDUSTRIAL .EXPLOSIVE DEVICE, SPECIAL INDUSTRIAL HIGH-EXPLOSIVE
MATERIAL AND TEST BLASTING CAP NO. 8, see Article 9.

FGaih Tacs

PART 38, LUFCH *Sectionita77104.is < hereby 7samended by adding “the
following:™ Sl DT
R

() When in the opinion of the chief there is a substantial
danger to life, health or property in the immediate area exposed

to the blasting for which a permit is being requested, said
request shall be denied.

(g) The CcChief may in the interest of public safety require that
the persons engaged in the use of explosive meet specific licens-

ing requirements (See Sec. 77.107(a)2 below) as a term of the
permit.

(h) The Chief may require written comments on each permit appli-
cation from the various affected City of Austin departaents. When
in the opinion of the Chief such departments have a valid objec-
tion to the issuance of a permit, no permit shall be approved

until such objection has been resolved to the satisfaction of the
Chief.

(i) To obtain a permit the licensed blaster shall file with the
Chief an application in writing on a form to be furnished by the
Chief. Each application shall describe the proposed work, the

location of such work, and such otner pertinent information as may
be required.

(j) Permit Fees. Permits authorized by the provisions of Sec.
77.104(a) shall be issued only upon payment of the aprropriate fee
as established by the City Council. City of Austin departments

shall not be required to pay permit fees when engaced in such work
as described in this section.
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UFC Article 77 is hereby amended by adding Section

77.107 which reads as follows:

Section 77.107 Blasting Licenses

(a) General.

No person shall engage in the use of explosive material
within the City of Austin unless that person is licensed
under the provision of this article or is under the
direct supervision of a person licensed under this
article.

No person shall engage in the use of explosive material
within the City of Austin unless that person meets the
specific licensor requirements of the blasting permit
granted (see Section 77.104 above) or be under the
direct supervision of a person so licensed.

A license issued hereunder is valid for a period of one
(1) year.

A license may be renewed each year upon presentation of
credible documentary proof that the license holder. has
been | actively engaged in blasting operations the
preceding year.
\

The 1license application fee and 1license application
renewal fee will be established by action of the City
Council.

No license shall be assigned or transferred.

After taking the Class "S" examination, a person holding
a current Class "B" license may convert it to a Class
"S" license at any time without payment cf fee. A Class
"B" license holder may convert to a Class "S" license at
renewal time. The fee for this will be the set Class
"S" renewval fee. ‘

If an applicant for a blasting license fails to pass the
examination, the applicant shall not ke eligible for
reexamination: for a period of thirty (20) days. If an
applicant fails to pass the examination at any subse-
quent time, the applicant shall not ke eligible for
another examination for a period of six (6) months
following such failure. ZAnother license aprlication fee
will have to be paid for each test suktsezuent to the
third test administered.

A Class "cC" license holder shall not ke named on a
blastlng permit as the responsible blaster except on a
permit’ for blasting operations involving uninhabited
areas. An uninhabited area is a point without a person,

-22=-

3

B




F‘

e smem m——-

(b)

10.

11,

12.

13.

BLASTER CLASSIFICATIONS AND REQUIREMENTS THERETFOR.

1.

animal, structure or road within a distance of five
hundred (500) feet.

T ————— o

A Class "S" 1license holder is restricted to blasting:
operations involving swimming pools and septic systems.

Class "B" and Class "C" license holders are restricted
from blasting operations involving swimming pools and
septic systems unless a Class "S release is attached to
their 1license. To obtain a Class "S" release they must
pass the Class "S" blaster’s test.

All work performed by persons licensed under the provi-
sions of this article shall be done in strict compliance
with all federal and state laws and City of Austin ordi-
nances. Violation of any law or ordinance will be cause
for the Chief to revoke or suspend a license granted
under this article. Whenever the Chief believes that
any grounds for revocation or suspension of a license
exist, he shall give written notice to the holder of the
license. The Chief will hold a hearing at which the
license holder may appear either personally or by
representative and present evidence and make statements.
If the Chief’s decision is to revoke or suspend the
license, the license holder may appeal in accordance
with Section 2.303 of this Code.

The Chief may order the stop of blasting operations in
the interest of public health or safety.

General Réquirements for all license classes:
A. Be at least twenty-one (21) years of age;

B. Be in adequate physical and men<al condition to
perform the work required;

c. Achieve a passing score on a tes- =appropriate to
the license class desired.

D. Be able to understand and give written and cral
directions in the English language:

E. Not have been convicted of a felcny or two or more
. misdemeanors within® two (2) yea=s preceding the
date of application for 1licenses, for a crime
involving intoxication. Intoxicaticz is defined as

not having the normal use of ment21 or physical
facilities by reason of the introduction of
alcohol, a controlled substancs, a drug, or a
combination of two or more of those substances into
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the body (V.A.T.S. art. 6252-13c and art. 6252-13d |

}apply)-

F... Have a working knowledge of federal, state and
local 1laws and regulations pertaining to explosive
materials.

G. Have no revoked, suspended, or terminated blaster’s
license, or any criminal action involving blastlng
‘activities pending in a federal, state or municipal
\court of law; and,

H. Pay the license application fee in accordance with
the schedule established by the City Council.

2. In addition to the General Requlrements, the applicant
must | satisfy the following requirements for the class
llcense indicated:

A. Class "A"

(1) Has held a Class "B" blaster’s license from
the City of Austin for at least two (2) years
or the applicant has at least six (6) years of
experience in the field of ansporting, stor-
ing, handling, and using explosive materials
and submits credible documentary proof of
such.

(ii) Be knowledgeable in designing blasting pro-
grams, in calculating powdexr factors, and in
the deployment and the precise use of delay

i . blasting for all phases of constzuction.

(1ii) Be capable of instructing others in the

explosives field.

B. Class '"B"

'Has held a Class "C" blaster’s licsnse from the
, City of Austin for a period of at least two (2)
\years or has at least four (4) years of experience
'in the field of transporting, stcring, handling,
and using explosive materials, and su:inits credible
documéntary proof of such.

C. Class "C" °
' Has at least two (2) years of exparience in the
| field of transporting, storing, handling, and using

- explosive materials, and submits credible docu-~
mentary proof of such.
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Has held a Class "B" blaster’s license
years or has at least four (4) years of experience
in the field of transporting, storing, handling,
and using explosive materials, and submits credible
documentary proof of such.

UFC Section 77.301 is hereby amended by adding the
following which reads as follows:

(n) All exposed blasting cap lead wires in the ground from
previous shots shall be removed at the end of the work day.

(o) Particle velocities shall not exceed the safe levels indi-
cated in Figure 77.301 (below) and in no case shall particle
velocities exceed 1.7 inches per second. Monitoring of particle
velocities for all blasting operations shall be carried out as
required in this section. When particle velocities exceed 0.5
inches per second, blast frequencies shall also be monitored.
Particle velocities or frequencies in excess of the prescribed
limits specified herein shall require the immediate suspension of
blasting and the initiation of procedures to correct the excess
velocity or frequency. The Chief may grant or require, deviations
from this 1limit as required to adeguately protect the public
safety. Air over pressures shall not exceed 129 decibels on 5/6
hertz high pass monitoring system.

E Foun TN T~ s O — . et v g = e o —
(p)_.Al-blast monlta;jvéuch as a se1sﬁlc blast.recording.machxne,
13,“requ1red durzng all. blastxng operations for =which a_permit ds
1ssued Qy,,the»~City“*of_,Austiﬁ A monltorlnc technician, not
employed by a blasting operator, shall be used whenever a blast
mohitor is required. Monitoring technicians shall be trained in
the proper placement of monitor sensors and proper function cf the
instrument to be used. All monitoring reports shall carry the
seal of a State of Texas Professional Engineer and shail be
retained on file by the permit holder. These rezorts shall be
made available on request.

EXCEPTION: When in the opinion of the Chief the damage to

structures or buildings due to blasting operations is

unlikely, the requirements of this subsectizn nay be waived.
(q) Only blasting trunk wire of 18 gauge mininur shall be used
while conducting blasting operations under permics.

(r) Approved blasting machines shall be used.

All other equip-
ment is prohibited.

~25=
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comblgatlon with velocity and displacement
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(s) Detonating cord may be used only when approved on the
blasting permit. Unauthorized use of detonating cord shall result
in the revocation of the blasting permit and the blaster’s
license.

(£) " The CcChief shall set other conditions to the approval of the
permit application that are necessary to adequately protect public
health and safety. These conditions may include, but are not
limited to, reduced allowable particle velocities, additional
monitoring, increased insurance protection, hours of operation,
tvpe and amount of explosives used and engineered blasting plans.

(u) Written approval is required for blasting to be conducted on
Sunday, legal holidays, or between the hours of 5:00 p.m. and 8:00
a.m. on other days.

(v) All blasting operations shall be preceded by a preblast noti-
fication to the owners or managers of all affected premises. The
range of the preblast notification shall be at the discretion of
the blaster or as required by the permit.

PART _41. UFC Section 78.102 is hereby amended by adding the
following:

(d) The fee for this permit shall be as established by the bity
Council.

PART 42. UFC Article 73 is hereby amended by adding Section
78.107 which reads as follows:

Sec. 78.107 Jurisdiction

(a) This article is applicable within all territory jin the City
of Austin, annexed for full purposes as per the Charter of the
City of Austin, Article I., Sec. 6.

(b) The doing or performing of any act in violation of this
Article is additionally defined as a nuisance and prohibited
vithin the full-purpose corporate limits of the City of Austin and
within five thousand (5,000) feet outside the full-purpose corpo-
rate limits. The Chief shall enforce this Article as it may be
necessary ¢to prevent and summarily abate and remove the nuisance
in accordance with V.T.C.A., Local Government Code 217.042. This
section shall not apply within any portion of such five thousand
(5,000) foot area which is contained within the corporate limits,
limited purpose annexation areas, or extraterritorial jurisdiction
of another municipality as defined*in V.T.C.A., kecal Government
Code 1.005.

UFC Section 79.201 is hereby ame

ed by adding the

following:

g€ic Contain
containers shall not

Class I and Class II liquids

(h) Liquids
i stored in general-purpose

in pl

-27-
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2 _ILLINOIS ADMINISTRATIVE CODE__ CHAPTER I, Sec. 1780.13

Section 1780.15 Operation Plan: Blasting

Each applicatiou shall contain a blasting plan for the proposed permit ‘area,
explaining how the applicant will comply with the requirements of 62 Ill.
Adm. Code 1816.61 th:ough 1816.68 and including the following:

a)

Y c)

O

- This plan shall include. at a minimum, “{nformation setting forth
the limitations the operator will meet with regard to ground
vibration and airblast, the bases for those limitations, and the

methods to be applied in controlling the adverse effecta of
blasting operttions.:} . ..

' Bach application shall contain a destription of any system to be -
used to monitor compliance with the standards of 62 Ill. Adm. :
Code 1816.67 including the type, capability, and sensitivity of -

any blast-monitoring equipment and propoeed p:ocedureo and
locations of monitoring. ‘ ‘ :

Blastiﬁg opé}atidns within five hundred (500) feet of activé

underground mines require approval of the Department and Pederal
Mine Safety and Health Administration (MSEA).

(Source: Amended at 11 Ill. Reg. 8602, effective July 1, 1987)
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62 TLLINOIS ADMINISTRATIVE CODE___ CHAPTER I, Sec, 1816.11

Section 1816.11 Signs and Markers

a)

c)

d)

e)

£)

g)

’

Specificatidne. _Signs and markers required under this Part éhall;

. 1) Be posted and maintained by the peraon who conducts the

surface mining activitiee;

2) Be o£ a uniform design throughout the operation that can be
easily seen and read;

35 Be made of durahle material' and .
4) conform to local ordinancea and codeo.

Duration of maintenance. Signs and markers shall be maintained -
during the conduct of all activities to which they pertain.

Mine and permit identification signs.

1) 1Identification signs shall be displayed at each poinﬁ of
access to the permit area from public roads.

2) Signs shall show the name, business address, and telephone
aumber of the person who conducts the surface mining
activities and the identification number of the current'
permit authorizing surface mining activities. :

3) Signs shall be retained and maintained until after the
release of all bonds for the permit area.

Perimeter harke:s. The perimeter of a permit area shall be
clearly marked before the beginning of surface mining activities.

Buffer zone markers. Buffer zones shall be marked along their
boundaries as required under Section 1816.57.

Topsoil markers. Where topsoil or other vegetation supporting

material is segregated and stockpiled as required under Section

1816.22, the stockpiled material shall be clearly marked.

Where required by State law, the operator shall replace section,

township and other legal markers which serve to delineate
political or geographic boundaries.

Source: Amended at 11 Ill. Reg. 8131, effective July 1, 1987)
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( 62_ILLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.61

Section 1816.61 Use of Explosives: General Requirements

a) Each pereon'who .conducts surface mining activities shall comply

with all applicable State and Federal lawe in the use of
: explosives.

b) - All blasting operations shall be conducted by persons- certified by’

the Department in accordance with 62 Ill. Adm. Code 1850.
c) Blast design.

. 1) An enticipeted blast design shell be suhmitted if blasting L
operations will be conducted withinx.

A) One thousand (1,000) feet. o£ any building used as a

dwelling, public building, school, church, or community ..

. | or institutional building outside the permit eree; or

-

B) Pive hund:ed (500) feet of an active or ebandoned
‘ underground mine.

2) The blast design may be presented as part of the permit

. . application or at a time, before the blast, approved -by the
g \) Department.

3) The blast design shall contain sketches of the drill
patterns, delay periods, and decking and shall indicate the
type and amount of explosives to be used, critical
dimensions, and the location and general description of
structures to be protected, as well ags a discussion of design
factors to be used, which protect the public and meet the

applicable air blast, flyrock, and ground vibration standards
in Section 1816.67.

4) The blast design shall be prepared and eigned by a certified
blaster.

(Source: Amended at 11 Ill. Reg. 8131, effective July 1, 1987)




62 ILLINOIS ADMINISTRATIVE CODE  CHAPTER I, Sec. 1816.62 —)

Section 1816.62 Use of Explosives: Pre-Blasting Survey

a) At least thirty (30) days before initiation of blasting in a
permit area, the operator shall notify, in writing, all residents
or owners of structures located within one-half (1/2) mile of the
permit area how to request a pre-blast or condition survey.

ﬁﬂ

b) Upon writtem request to the Department and the person who conducts
the surface mining activities by a resident or owner of a dwelling
W. or structure that is located within one-half (1/2) mile of any
Ea _portion of the permitted area, or by the owner of a dwelling or
structure at a distance greater than one-half (1/2) mile from the
permit area but within one (1) mile of the blasting area and
within an area determined by the Department to be appropriate in a
particular situation on the basis of complaints or other
information received by the Department, the person who conducts
i the surface mining activities shall promptly conduct a
ﬁ, pre-blasting survey or a condition survey of the dwelling or
structure. For any structure where, in accordance with this
. : Section, a survey has been requested by a previous resident or
FK previous owner and the survey has been conducted by the permittee
L. . and copies of the survey report have been provided to the previous
. : ’ owner or resident and the Department, the permittee shall only be )
= required to provide a copy of the previously completed survey
report to any new or subsequent owner upon written request by the
new or subsequent owner. If a structure is renovated, modified,
. - or added to, subsequent to a pre-blast survey or a condition
survey, then upon request to the Department a survey of such
additions, modifications and renovatiops shall be. performed in
acco:dance with this Section.

c¢) The survey shall determine the condition of the dwelling or
structure and document any pre-blasting or existing damage and
other physical factors that could reasonably be affected by the
blasting. Structures such as pipelines, cisterns, wells and other
water systems warrant special attention such as the review of
construction, drilling or completion’ specifications; however, the
assessment of these s:ructures may be limitod to surface
‘conditions.
: ‘ d) Any surveys, requested more than ten (10) calendar days prior to
Co ' the published scheduled beginning of blasting shall be completed
Lt . by the operator before the start of blasting. If the request is
.F, - made after the start of blasting the person who conducts the

surface mining activity shall conduct a condition survey of the
_ dwelling or structure. A condition survey shall contain

el . information identical to a pre-blasting survey. The intent of
F‘ . ’ ) this Section is to provide for either a pre-blasting or condition
.- survey only. ;)
)
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62 ILLINOIS ADMINISTRATIVE CODE __ CHAPTER I, Sec. 1816.62

A wrltren report of the survey shall be prepared'and signed by the

person who conducted the survey. The report may include .
recommendations of any special conditions or proposed adjustments
to the blasting procedure which should be incorporated into the

. blasting plan to prevent damage. Copies of the report shall be
provided to the person requesting the survey and to the Department
. within thirty (30) days of the the date the survey was completed.

If the person requesting the suryey disagrees with the results of
the survéy, he or she may notify, in writing; both-the permittee
and the Department of the specific areas of disagreement.
Instructions as to whom and to where the written comments on the

, results of the survey should.be forwarded shall’ be included with
" the survey report.

(Sourcex Amended at 11 111 Reg. 8131, effective July 1, 1987)
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62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I, Sec. 1816.64

a)

b)

¢)

d)

Section 1816.64 Use of Explosives: Public Notice of Blasting Schedulg

All blasting shall be conducted from sunrise to sunset, and at
times announced in the blasting schedule. The Department shall
limit the area covered, timing and sequence of blasting, as listed
in the schedule, if such limitations are necessary and reasonable
in order to protect public health, safety or welfare.

Unscheduled blasting may be conducted only where public or
operator health and safety so require. When an operator conducts
an unscheduled blast, the operator, using audible warning signals,

- shall notify residents within one-half (1/2) mile of the blasting

site and document the reason(s) for the unscheduled blast in
accordance with subsection 1816.68(a)(17).

Blasting schedule publication.

1) Each person who conducts surface mining activities shall
: publish a blasting schedule at least thirty (30) days, but
not more than sixty (60) days, before beginning a blasting
program in which blasts that use more than five (S) pounds of
explosive or blasting agent are detonated. The blasting
schedule shall be published in a newspaper of general
circulation in the locality of the blasting site. .

2) Copies of the schedule shall be distributed by mail to local
governments and public utilities and mailed or delivered to
each residence within one-half (1/2) mile of the proposed
blasting area and to every other person within or outside
such area to whom the Department requires to be mailed, and

daily notices shall be provided to such persons ptior to any
blasting. :

3) The person who conducts the surface mining activities shall
. republish and redistribute the schedule by mail at least
- every twelve (12) months and revise and republish the
" schedule at least thirty- (30) days but not more than sixty

(60) days before blasting in areas not covered in the curreat
schedule or if the actual blasting times differ from the time
periods listed in the current schedule -for more than twenty
percent (202) of ‘the blasts £1red

Blasting schedule contents.

1) . A blasting schedule shall not be.so general as to cover.the
entire permit area or all working hours,” but shall identify
as accurately as possible the location of the blasting sites
and the time periods when blasting will occur.

3
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62 ILLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.64

2)  The blasting schedule shall contain at a minimum:

A) Identification of the specific areas in which blasting
.will take place;

B) Dates'and tima periods uhenuexplosives are to detonated; '

C). Methods to be used to’ cont:ol access to tho blasting
areay

D) rypes of audible warnings and. all-clear aignals to, be
. used before and after blasting, and’ |

E) Name, address, and telephone number of operator.
"e) Public notice of changes in blasting schedules.
.Before blasting in areas or at.times not in a previous schedule,

the person who conducts the surface mining activities shall

prepare a revised schedule according to the procedures in .
subgections (c) and (d).

(Source: Amended at 11 Ill. Reg. 8131, effective July 1, 1987)
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62 TLLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.66

a)

b)

d)

Section 1816.66 Use of Explosives: Blasting Signs, Warnings, and Access
Control

Blasting signs shall meet the specifications of Section 1816.11.
The operator shall:

1) Conspicuously display signs reading "Blasting Area® along the
edge of any blasting area that comes within one hundred (100)
feet of any public road right-of-way, and at the point where
any other road provides access to the blasting area; and

2) At all entrances to the permit area from public roads or
highways, place conspicuous signs which state "Warning!
Explosives in Use® and which clearly list and describe the
meaning of the audible blast warning and all-clear signals
that are in use, and which explain the marking of blasting

areas and charged holes awaiting firing within the permit
area.

Warning and all-clear signals of different character or pattern
that are audible within one-half (1/2) mile of the blast shall be
given. Each person within the permit area and each person who
resides or regularly works within one-half (1/2) mile of the
permit area shall be notified of the meaning of the signals in the

blasting schedule. The requirement to supply daily notice may be -
fulfilled by the audible warning signals.

Access to the blasting area shall be controlled to prevent the
presence of livestock or unauthorized personnel during blasting
and until an authorized representative of the person who conducts’
the surface mining activities has reasonably determined:

1) That ﬁd unusual circumstances, 'such as imminent siidea or
uqdetonated charges, exist; and

2) _ That access to and t:aval An ot through the area can be
. safely. resumed. -

"1) Blasting shall not be conducted within three hundred (300)

feet of any building used as a dwelling unless waived by the:
owner -or within three hundred (300) feet of a achool. church,
“hospital, or nursing facility.

2) Blasting shall not be conducted within one hundred (100) feet
" of facilities including, but not limited to, disposal wells,
petroleum or gas storage facilities, municipal water storage

facilities, fluid-transmission pipelines, or water and sewage

j
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62 ILLINOIS ADMINISTRATIVE CODE  CHAPTER I, Sec. 1816.66

_ lines. )

(Source: Added at 11 Ill..Reg. 8131, effective July 1, 1987)
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62 ILLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.67 -

Section 1816.67 Use of Explosives: Control of Adverse Effects

a)

b)

Blasting shall be conducted to prevent injury to persons, damage
to public or private property outside the permit area, adverse
impacts on any underground mine, and change in the course, channel

or availability of ground or surface water outside the permit
area.

1) Air blast shall be controlled so that it does not exceed the
values specified below at any dwelling, public building,
school, church, or commercial or institutional structure,
unless such structure is owned by the person who conducts the
surface mining activities and is not leased to any other
person. If a building owned by the person conducting surface
mining activities is leased to another person, the lessee may
sign a waiver relieving the operator from meeting the air
blast limitations of this subsection. The waiver shall be
submitted to the Department before beginning blasting.

Lower frequency limit of Maximum

measuring system, Hz +3dB level in dB
0.1 Hz or lower--flat response® 134 peak
2.0 Hz or lower--flat response 133 peak
6.0 Hz or lower--flat response 129 peak

2 Only when approved by the Department

2) The measuring systems used shall have a flat frequency
response of at least two hundred (200) Hz at the upper end.

3) The person who conducts blasting ﬁay satisfy the provisions
of subsection (b) by meeting any of the three (3) -
specifications in the chart in subsection (b)(1l).

4) If.necesaary to prevent d;magés specified in subgection (a),

. the Department shall specify lower maximum allowable airblast
* levels ‘than those in subsection (b)(1l) for use in the
vicinity of a specific blasting operation.

1) When the cube root scaled distance.'as.hefined:in-subsec-
tion (¢)(2), to the nearest dwelling, public building,"

school, church, or commercial or institutional structure has .
a value less than 500 and when:

’.A) .The burden to hole depth :at;o is gicater'than 1.0; or

Bi The top stemming height is less than savenﬁy percent

/
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d)

o)

£)

(702) of the burden dimension, the air blast produced

by that blast shall be measured, recorded, analyzed, and

reported pursuant to subsection (h) and Section
1816.68(b). This subsection shall not apply to
horizontal blast holes d:illed from the floor of the
plto ’ .

2) Cubo root scaled distance equals the distance, 1n feet, from
. the blast to a specified location divided by the cube root of
the maximum weight of explosives, in pounds, to be detonated

in any eight (8) millisecond pexiod. .

3) To ensure cnmpliance with the limits contained in this

Section, the Department may require an air blast measurement ST

of any or all blasts, and may specify the location of such.
measurements.

.Flyrock, including blasted material traveling in the air, or along

the ground, shall not be cast beyond the permit boundaries or
beyond the area of regulated access required under Section .

1816.66(c), or more than one-half the distance to the nearest
dwelling or other occupied structure.

In all blasting operations, except as otherwise authorized in this

Section, the maximum peak particle velocity shall not exceed one
(1) inch per second at the location of any dwelling, public:

building, school, church, or commercial or institutional building.

At distances greater than five thousand (5,000) feet from the
blast to any structures described in this subsection, the maximum
allowable peak particle velocity shall not exceed 0.75 inch per
second at the locations of the structures described in this
subsection. At distances less than three hundred (300) feet from
the blast to any structures described in this subsection, the
maximum allowable peak particle velocity shall not exceed 1.2S
inch per second at the locations of the structures described in
this subsection. These limits shall apply separately to each
component of motion as defined in Section 1816.67(h). The

" Department shall reduce peak particle velocity limits if

determined necessary to provide damage protection, if so

recommended in any pre-blast survey or condition survey report
provided pursuant to Section 1816.62.

If blasting is conducted to prevent adverse impacts on any
underground mine and changes in the course, channel, or
availability of ground, or surface water outside the permit ares,
then the maximum peak particle velocity limitation of subsection
(d) shall not apply at the following location:

1) At structures owned by the person conducting the mining

62 ILLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.67
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62 ILLINOIS ADMINISTRATIVE CODE  CHAPTER 1, Sec. 1816.67 {«)

activity, and not leased to another party; and

2) At structures owned by the person conducting the mining
activity, and leased to another party, if a written waiver by
the lessee is submitted to the Department prior to blasting.

g) VWhen the scaled distance, as defined below, has a value less than
sixty (60) at the nearest dwelling, public building, school,
church, or commercial or institutional structure, a seismograph
recording shall be made at or near the closest structure requiring
protection. " :

1) Scaled Distance = The distance, in feet, from the blast to a
specified location divided by the square root of the maximum
weight of explosives, in pounds, to be detonated in any eight
(8) millisecond period.

2) To ensure compliance with the limits contained in this
Section, the Department may require a seismograph recording

of any or all blasts and may specify the location at which
such recordings are made.

h) As used herein, seismograph recording or record or air blast ~
recording or record shall mean: .

A visually inspectable cartesian representation of the time
history of the particle velocity levels or air blast levels versus
. time. Time is represented on the °"X* axis. The particle velocity
. is shown by three traces representing mutually perpendicular
components of motion. The components-are oriented vertically,
transversely, and longitudinally to the horizontal direction from
- n the recording location to the location of the blast. The air
e blast time history is represented by a single trace. The record
. or recording includes either an analog representation of, or a
S o written description of the vertical scale for the particle
S A velocity traces and the air blast trace. The units for the :
e - . particle velocity traces and 'scale.are in inches per second. The
units for the air blast trace and scale are millibars, pounds per
. square inch, or decibels. The recording also includes an analog
or descriptive time scale. The time units are in seconds.-

:ﬂﬂ.-{ o (sbu:ce: Added at 11°'Il1l. Reg. 8131, effectivé July-1, 1987)'




. 62" TJLLINOIS ADMINISTRATIVE CODE CHAPTER I, Sec. 1816.68

SOction‘1816-68 Use of Explosives: Records of Blagting Operations

a)

A record of each ﬁlast. including seismograph reports, shall be

. retained by the operator for at least three (3) years and shall be

available for inspection by the Department and the public on

- request. The record is to be completed by the end of.the work day

following the day in which the blast occurred, including the

seismograph meter reading, if available, and shall contain the
following data: . g '

1) Name of the operator conducting the blast;_
2) Location, 'date, and time of blast;

3)° Name, signatu:e. and certification number of the blaster
conducting the blast;

4) The nama of the owner or resident of, and the diréction and
distance, in feet, to the nearest dwelling, school, chugch,
or commercial, or institutional building either:

A) Not located in the permit area; or

B) Not owned by the person who conducts the surface mining
activities.

S) Type of mata:ial blasted;

6) Number of holes, burden, and spacing;
7) Diameter and depth of holes;

8) Types of explosives u;;d:

9) Total weight of explosives used;

‘10) Weight of explosives used per hole;

11) Maximum weight of explosives detonated within any eight (8)
millisecond period;

12) Maximum number of holes or decks detonated within any eight
(Q) millisecond period;

13) Initiation system;
ié) Type and length of. stemming;

15) Type of delay detonator and delay periods used;
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62 ILLINOIS ADMINISTRATIVE CODE _ CHAPTER I, Sec. 1816.68 . )

16) Sketch of the delay pattern, including decking;
17) Reasons and conditions for each unscheduled blast; and
18) Wind velocity and directionm.

b) Air blast and/or ground vibration recordings, or photog:aphic
copies thereof, where required, shall be kept at the mine site
office for a period of three (3) years following the date of the
blast, and shall be available for inspection by the Department and

the public on request. The recordings shall include the
. following:

1) Maximum air blast and/or ground vibration levels recorded;

2) The exact location of the monitoring equipment, and its

distance from the blast, and the date and time of the
recording;

3) Name of the person and firm making the recording;

. 4) Name of the person and firm analyzing the recording. The

recording shall be signed and dated by the person performing
the analysis; and . )

5) The type of instrument, sensitivity, and calibration signal
or certification of annual calibration. When the recordings
required at Sections 1816.67(c) and 1816.67(g) are produced

via digitized systems, the sampling rate of the digitizer, in
samples per second, shall be stated.

 (Source: Amended at 11 Ill. Reg. 8131, effective July 1, 1987)
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Section 1817.61 Use of Explosives: General Requirements

a) Sections 1817.61 through 1817.68 apply only to surface blasting
activities incident to undergroung mining, including, but not
. limited to. 1nitio1 rounds of slopes and shafts.

b) - Each person who conducts surface mining activities shall ‘comply

with all applicable State and Federal laws 1n the use of
explosives.

c) All blasting operations shall be conducted. by persons certified by
.+ . the Department in accordance’ with 62 Ill. Adm.’ COdo 1850.

d) Blast design.

1) An anticipated blast design shali:-be submitted if blasting
oporaoions will be conducted within:

-

A) One thousand (1,000) feet of any building used as a
or institutional building outside the permit area; or

B) Five hundred (500) feet of an active or abandoned
underground mine.

2) The blast design may be presented as part of the permit

application or at a time, before the blast, approved by the
Department.

3) The blast design shall contain sketches of the drill
patterns, delay periods, and decking and shall indicate the
type and amount of explosives to be used, critical
dimensions, and the location and general description of
structures to be protected, as well as a discussion of design
factors to be used, which protect the public and meet the

applicable air blast, flyrock, and ground vibration standards
in Section 1817.67.

4) The blast design shall be prepared and signed by a certified
blaster.

(Source: Amended at 11 Ill. Reg. 8250, effective July 1, 1987)
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Section 1817.62 Use of Explosives: Pre-Blasting Survey

a) At least thirty (30) days before initiation of blasting in a
I permit area, the operator shall notify, in writing, all residents
ﬁ' or owners of structures located within one-half (1/2) mile of the
permit area how to request a pre-blast or condition survey.

ﬁa b) Upon written request to the Department and the person who conducts

’ the surface mining activities by a resident or owner of a dwelling
of structure that is located within one-half (1/2) mile of any

Fﬂ portion of the permitted area, or by the owner of a dwelling or

‘structure at a distance greater than one-half (1/2) mile from the

permit areas but within one (1) mile of the blasting area and

j within an area determined by the Department to be appropriate in a

F' particular situation on the basis of complaints or other
information received by the Department, the person who conducts
the surface mining activities shall promptly conduct a

Fﬂ pre-blasting survey or a condition survey of the dwelling or

| structure. For any structure where, in accordance with this

Section, a survey has been requested by a previous resident or a

[ previous owner and the survey has been conducted by the permittee

Eﬁ : ' and copies of the survey report have been provided to the previous
N . owner or resident and the Department, the permittee shall only be j)
Jpm required to provide a copy of the previous completed survey report
'_Em , ' to any new or subsequent owner upon written request by the new or

subsequent owner. If a structure is renovated, modified or added
to, subsequent to a pre-blast survey or a condition survey, then
-E@ ot upon request to the Department a survey of such additioms, '

modifications and renovations shall be performed in accordance
with this Section. ’ i}

.

:Fﬁj T c) The survey shall determine the condition of the dwelling or ’ .
B structure and document any pre-blasting or existing damage and

C other physical factors that could reasonably be affected by the
. E” . L blasting. Structures such as pipelines, cisterns, wells ang other

water systems warrant -special attention such as the reéview of
construction, drilling or completion .specifications; however, the

S C ' asgessment of these structures may be limited to surface
Fmﬁ . - conditions o : '

: Lo . dy  Any surveys requested more than ten (10) calendar days prior to

S e . the published scheduled beginning of blasting shall be completed

o by the operator before the start of blasting: If the request is
o made after the start of blasting the person who conducts the

m surface mining activity shall conduct a condition survey of the
?Eé'. o dwelling or structure. A condition survey shall contain
P * information identical to a pre-blasting survey. The intent of:
N . ’ this Section is to provide for either a pre-blasting or condition
'F? . " survey only. . ;)
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e) A written report of the survey shall be prepared and aigned by the
person who conducted the survey. The report may include
recommendations .of any special conditions or proposed adjustments
to the blasting procedure which should be incorporated into the

- -blasting plan to prevent damage. Copies of the report shall be .-

. provided to the person fequesting the survey and to the Department

" within thirty (30) days of the the date the survey wa3 completed.
If the person requesting the survey disagrees with the results of
.the survey, he or she may notify, in writing, both the permittee
and the Department of the specific areas of disagreement.
Instructions -as to whom and to where the written comments on:the

results of the survey should be forwarded shall ba included with
_the survey report.

T
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Séction 1817.64 Use of Explosives: General Performance Standards

a)

b)

c)

The operator shall notify, in writing, residents within one-half
(1/2) mile of the blasting site and local governments of the
proposed times and locations of blasting operations. Such notice
of times that blasting is to be conducted may be announced weekly,

but in no case less than twenty four (24) hours before blasting
will occur.

Unscheduled blasting may be conducted only where public or
operator health and safety 8o require. When an operator conducts

. an unscheduled blast, the operator, using audible warning signals,

shall notify residents within one-half (1/2) mile of the blasting
site and document the reason(s) for the unscheduled blast in
accordance subsection-1817.68(a)(17).

All blasting shall be conducted between sunrise and sunset. The
Department shall limit the area covered, timing and sequence of
blasting as listed in the schedule, if such limitations are

necessary and reasonable in order to protect public health, safety
or welfare. _

, (Source: Added at 11 Ill. Reg. 8250, effective July 1, 1987)

3
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Control

Section 1817. 66‘ Use of Explosives: Blaating Signs, Hhrnings..and Access

a)

b)

c)

d)

Blasting signs shall meet the specifications of Section 1817.11. -
. The operato: shall.

“ 1) CQnspicuously display signa :eading *Blasting Area® along the -

edge of any blasting area that comes within one hundred (100)
feet of any public road right-of-way, and at the point where
any other :oad provides access to tha blaating area; and

2) At all-entrances to tha permit area from public roads or
highwaya. place conspicuous signs which state °*Warningt
Explosives in Use® and which clearly list and describe the
meaning of the audible blast warning and all-clear signals
that are in use, and which explain the marking of blasting

areas and charged holes awaiting firing within the permit
area. . ‘

Warning and all-clear signals of different character or patta:n i
that are audible within one-half (1/2) mile of the blast shall be
given. Each person within the permit area and each person who
resides or regularly works within one-half (1/2) mile .of the
permit area shall be notified of the meaning of the signals in the
blasting schedule . The requirement to supply daily notice m&y be
fulfilled by the audible warning signals.

Access to the blasting area shall be controlled to prevent the
presence of livestock or unauthorized personnel during blasting
and until an authorized representative of the person who conducts
the surface mining activities has :oaaonably determined:

1) That no unusual circumstances, such as immirient slides or
undetonated charges, exist; and

2) That access to and travel in or through the area can be
safely resumed.

1) Blasting shall not be conducted within three hundred (300)
feet of any building used as a dwelling unless waived by the
owner or within three hundred (300) feet of a school, church,

) hospital or nursing facility.

2) Blasting shall not be conducted within one hundred (100) feet
_of facilities including, but not limited to, disposal wells,
petroleum or gas storage facilities, municipal water storage
facilities, fluid-transmission pipelines, or water and sewage
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lines, -

(Source: ‘Added at 11 Ill. Reg. 8250, effective July 1, 1987)

/
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Section 1817. 67 Use of Explosives: Control of Adverse Effects

a) Blasting shall be conducted to prevent 1njury to persons, damaae
to public or private property outside the permit area, adverse
“impacts on any underground mine, and chnnge in the course, channel

or availability of ground or su:face waters outside the permit
area.,

b) .
A) Air blast ‘shall be controlled ‘so' that it doea not exceed

the values specified below at any dwelling, public
building, school, church, or commercial or 1natitutional
structure, unless such structure is owned by the person
who conducts the surface mining activities and is not °
leased to any other person. If a building owned by the -
person conducting surface mining activities is leased to
another person, the lessee may sign a waiver relieving
the operator from meeting the air blast limitations of
this subsection. The waiver shall be submitted to' the
Department before beginning blasting.

Lower frequency limit of Maximum -
measuring system, Bz #3dB level in dB
1 Hz or lower--flat response* 134 peak
0 Hz or lower--flat response 133 peak
0 Hz or lower--flat response 129 peak
* Only when approved by the Department

0.
2.
6

.

B) The measuring systems used shall have a flat frequency

response of at least two hundred (200) Hz at the upper
end.

2) The person who conducts blasting may satisfy the provisions

of subsection (b) by meeting any of the three (3) -
specifications in the chart in subsection (b)(1).

3) If necessary to prevent damages specified in subsection (a),
the Department shall specify lower maximum allowable airblast
levels than those of subsection (b)(1) for use in the

- vicinity of a specific blasting operation.

c) . .
1) Vhen the cube root scaled distanco. as defined in subsection
(c)(2), to the nearest dwelling, public building, school,

church, or commercial or institutional structure has a value
less than S00 and when

A) The burden to hole depth ratio is greater than 1.0, or

§
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d)

e)

.g)

B) The top stemming height is less than seventy percent
{702) of the burden dimension,

the air blast produced by that blast shall be measured,

recorded, analyzed, and reported pursuant to subsection (h)
and Section 1817.68(b).

2) Cube root scaled distance equals the distance, in feet, from
the blast to a specified location divided by the cube root of
the maximum weight of explosives, in pounds, to be detonated
in any eight (8) millisecond period.

3) To ensure compliance with the limits contained in this
Section, the Department may require an air blast measurement

of any or all blasts, and may specify the location of such
measurements.

Flyrock, including blasted material traveling in the air,. or along
the ground, shall not be cast beyond the permit boundaries or
beyond the area of regulated access required under Section
1817.66(c), or more than one-half the distance to the neareat
dwelling or other occupied structure.

In all blasting operations, except as otherwise authorized in this
Section, the maximum peak particle velocity shall not exceed one
(1) inch.per second at the location of any dwelling, public
building, school, church, or commercial or institutional building.
At distances greater than five thousand (5,000) feet from the *

blast to any structures described in this subsection, the maximum

allowable peak particle velocity shall not exceed 0.75 inch per
second at the locations of the structures described in this

subsection.. At distances less than three hundred (300) feet from -

the blast to any structures described in this subsection, the
maximum allowable peak particle velocity shall not exceed 1.25
inch per second at the locations of the structures described in
this subsection. These limits .shall apply separatédly to each

. component'.of motion as definéd in Seétion 1817.67(h). The

Department shall reduce peak particle velocity limits if

.deterpined necessary to provide damage protection if so

recommended in any pre-blast survey or condition aurvey report
provided pu:auant to SQction 1817 62.

If blasting is conducted to p:cvnnt advorae impacts on any
underground mine and changes in the course, channel, or
availability of ground or surface sater outside the permit area,
then the maximum peak particle velocity limitation of subsection
(d) shall not apply at the following locations:

1) At structures owned by the person conducting the mining

')

)
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g) -

h)
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activity, and not leased to another party;

2) At structures owned by the person- conducting the mining

activity, and leased to another party, if a written waiver by -

the lessee is suhmitted to the Depe:tment -prior to blasting..

VWhen the scaled distance. as defined below. has a value of less
than sixty (60) at the nearest dwelling, public building, school,
church, or commercial or institutional structure, a seismograph

‘recording shall be made at or neer the cloeeat structure requiring
protection. . . C -

1) Scaled Distance = The distance. in feet. from the blast to a

specified location divided by the square root of the maximum - .
weight of explosives, in pounds, to be detonated in any eighe N

(8) millisecond period. -
2) To ensure compliance with the limits contained in this-
Section. the Department may require a seismograph :ecording

of any or all blasts and may specify the location at which
such recordings are made.

As used herein, seismograph recording or record or air blast
recording or record shall mean a visually inspectable cartesian
representation of the time history of the particle velocity levels
or air blast levels versus time. Time is represented on the °*X* -
axis. The particle velocity is shown by three traces representing
mutually perpendicular components of motion. The components are
oriented vertically, transversely, and longitudinally to the
horizontal direction from the recording location to the location
of the blast. The air blast time history is represented by a
single trace. The record or recording includes either an analog
representation of, or a written description of the vertical scale
for the particle velocity traces and the air blast trace. The
units for the particle velocity traces and scale are in inches per
second. The units for the air blast trace and scale are
millibars, pounds per square inch, or decibels. The recording

‘also includes an analog or descriptive time scale. The time units

are in seconds.

(Source: Added at 11 I11. Reg. 8250, effective July 1, 1987)
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Section 1817.68 Use of Explosives: Records of Blasting Operations

a)

A record of each blast, including seismograph reports, shall be
retained by the operator for at léast three (3) years and shall be
available for inspection by the Department and the public on
request. The record is to be completed by the end of the work day
following the day in which the blast occurred, including the

seismograph meter reading, if available, and shall contain the
following data:

1)

2

3)

4)

S)
6)
7)
8)

9)

.10)

11)

12)

13)
. 14)

. 15)

Name of the operator conducting the blast;

Location, date, and time of blast;

Name, gignature, and certification number of the blastet
conducting the blast;

The name of the ocwner or resident of, and the direction and
distance, in feet, to the nearest dwelling, school, church,
or commercial, or institutional building either:

A) Not located in the permit area; or

B) Not owned by the person who conducts the autface mining : )
activities; .

Type of material blasted;

Number of holes, burden, and spacing;
Diameter and depth of holes;‘ )
Types 6£‘exp1931ves used;

Total weight of explosiv;é ugsed;
Weight .of explosives used pe: hole;

Maximum weight of exploaives detonated within any eight (8)
milliaecond period;

Maximum number of holes or decks detonated within any eight
(8) millisecond period;

Init}ation system;
Type and length of stemming;

Type of delay detonator and delay periods used;
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16). Sketch 6f the delay pattern, including decking;
17)..Rea90ns and conditions for each unscﬁeduled blast; and
. 18) Wind velocity and direction.
b) = Alr bthq and/or ground.vibration recordings, or photpgraphic

copies thereof, where required, .,shall be kept at the mine site
office for a period of three (3) years following the date of the

blast, and shall be available for inspection by the Department and

the public on request. The recordings shall iqcludo the
following:. S .

1) Maximum air blast and/or ground vibration levels :ecordedo~

2) The exact location of the monitoring equipment, and its

distance from the blast, and the date and time of the
recording;

3) Name of the person and firm making the recording; .

4) Name of the person and firm analyzing the recording. The
recording shall be signed and dated by the person performing
the analysis; and

5) The type of instrument, sensitivity, and calibration signal
or certification of annual calibration. When the recordings
required at Sections 1817.67(c) and 1817.67(g) are produced

via digitized systems, the sampling rate of the digitizer, in
samples per second, shall be stated.

(Source: Amended at 11 Ill. Reg. 8250, effective July 1, 1987)
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‘ TITLE 62: MINING .
CHAPTER I: DEPARTMENT OF MINES AND MINERALS

PART 1850
. TRAINING, EXAMINATION AND CERTIFICATION OF BLASTERS

Section " .
1850.5 Definition
1850.12  Applicability
" -1850.13 Training
1850.14 Examination
1850.15  Application.and Cettification .
1850.16 Denial, Issuance of Notice of Infraction, Suspension, Revocation.
' -and other Administrative Actions
1850.17 Judicial Review

AUTHORITY: Implementing and authorized by Surface Mining Control and
Reclamation Act of 1977, (30 U.S.C. 1201 et seq.); and 30 CFR 816, 817 and
850) and The Surface Coal Mining Land Conservation and Reclamation Act,
. (Ill. Rev. Stat. 1983, ch. 96 1/2, pars. 7901.01 et seq.).

f’ SOURCE: Adopted at 10 Ill. Reg. 3018, effective March 15, 1986.

3 Fﬁfg —3



62 ILLINOIS ADMINISTRATIVE CODE __CHAPTER I, Sec. 1850.5

Settion 1850.5 Definition

The following term has the specified meaning:

*Blaster® means a petrson directly responsible for blasting operations in
surface coal mining operations who is certified under this Part.

. 4
.:sl

3
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Section_lsso.iz Applicability

. Twelve months following the approval of this Part by the Office of Surface
Mining pursuant to applicable federal regulations adopted under the Federal
Surface Mining Control and Reclamation Act, 30 U.S.C. 1201, et seq. (1982), .
or twelve months following the effective date of this Part, whichever occurs
later, each person directly responsible for blagting operations in surface
coal mining operations shall be required to be a blaster as defined in this
Part. . , e . )
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Section 1850.13 Training

a)

b)

Training required herein, for those persons not previously trained
in the subjects required herein, shall be conducted by the
operator or his representative. The operator’'s representative may
include, but is not limited to junior colleges, consultants, and
explosives manufacturers. The training must meet the requirements
of this Section.

The training for blasters certification shall include instruction

in:

n

2)
3)
4)
s)
6)
7
8)
9)

10)

11)

12)

'13)

14)

The design and layout of blasts, including geology,
topography and the proper use of delays.

-

Control of ground vibration.
Control of flyrock and air blast.
Design and loading of boreholes.

Priming and boosting.

Tamping and stemming, including methods and materials.

Blagt initiation systems.
The use of blasting machines. ’ .
The use of circuit testing equipment.

The general properties of explosives, including blasting
agents, and selection criteria.’

Ground vibration, air blast and monitoring.
The use of.groun& vibr&tion.aﬁdjair blast records as blast
design factors. - T

The need: for-accurate reports and blasting logs and their
proper preparation. S !

Current Illinois and Federal laws and regulations pertaining
to blasting at the minesite, including 62 Ill. Adm. Code
1780.13, 1816.11(f), 1816.61 to 1816.68, 1817.61 to 1817.68;
this Part; 62 Ill. Adm. Code 220.130; an-Act, regulating the
manufacture, possession, storage, transportation, use, sale
or gift of explosives, 1939 Ill. Laws 508, as amended (Ill.
Rev. Stat. 1983, ch. 96 1/2, pars. 4801); 30 CFR 816.61 to

oy a3y 3 33 33 3
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15)

16)

17)

18)

19)
20)
21)

22)

| 816.68 (1985), 48 Fed. Reg. 9806-9807,. 9492, 9809, 44780
. (1983); 817.61 to 817.68 (1985), 48 Fed. Reg. 9809-9811,

9492, 44781 (1983); and Subpart 850°(1985), 48 Fed. Reg. 9492
(1983); 30 CFR 56.6000-56.6250 (1985), SO Fed. Reg. 5040
(1985); 30 CFR 57.6000-57.6250 (1985), 50 Fed. Reg. 4082 )
(1985); 36 Fed. Reg. 9634 (1971); 43 Fed. Reg. 12320 (1978).

Planning for unpredictable blasting hazards to the public and

mine personnel. Illustrative examples are adverse weather,

stray electrical currents, flyrock. radio £requency energy,
and misfirea.

Signs, wn:ning signals and control of thc potential flyrock

Blasting plan requirements.

Pre-blast and condition surveys and their use in blast
design.

Required blasting notices. . )
Training and certification raquiteméhta.

Handling, t:anéportation and storage of explosives.

New technology as it develops and is implemented in thé

field. The Department shall advise operators of new

technology which should be included in future training
programs.,

The blaster shall provide direction and on-the-job training to all
non-certified blasting personnel under his supervision.

62 ILLINOYS ADMINISTRATIVE CODE __ CHAPTER I, Sec. 1850.13
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Section 1850.14 Examination

a)

b)

c)

d)

Written examinations for blaster certification shall be
administered at least semiannually, but not more than quarterly,
on dates, times, and at locations announced by the Department via
news releases, and direct communication with operators and
individuals who request in writing to be so notified.” Such
notification shall be made at least sixty (60) days prior to the
scheduled date of the examination. All persons scheduled for a
regular examination session will be so notified in writing at
least one (1) week prior to the scheduled exam date.

'Reexaminationa shall be scheduled, if needed, for those persons

who do not pass the regularly scheduled examination. The
reexamination shall be_scheduled approximately forty-five (43)
days after each regular examination. The Department shall also
allow for examination at this time those persons who have newly
applied for certification at least thirty (30) days prior to the
scheduled reexamination date. All persons scheduled for
examination or reexamination during the reexamination session will

be so notified by letter at least one (1) week prior to the
scheduled reexamination session. .

|
If the applicant cannot attend the examination or reexamination
session for which he or she is scheduled, the applicant shall so
inform the Department at least one (1) day in advance of the
examigation date. PFailure to do so will result in the application
being rejected, and the applicant having to reapply for
certification. Any person who cannot attend such a session and
who informs the Department in accordance with this Section will be
scheduled for the next examination or reexamination session. )

Applicants foi blaster certification: shall be examined in the
topics set forth in Section 1850.13(b).

62 ILLINOIS ADMINIST&ATIG# CODE  CHAPTER I, Sec. 1850.14 ‘:j
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F’ ' Séction 1850.15 Application and Certification
) .

a) Each applicant shall submit a completed application for
: certification on forms supplied by the Department. In order to be
F‘ ' . scheduled for the next examination session, the application must
be received by the Department not less, than forty-five (45) days
. prior to that examination date. The Department shall.review each -
application promptly and complete the review of each application
not less than thirty (30) days following the date of receipt. of
‘the application. Any.applicant whose completed application has

fifteen (15) days prior to a ‘regularly scheduled examination
session shall be scheduled for that session. Any applicant .whose
application has been received, reviewed, and accepted less than -
fifteen (15) days before a regularly scheduled session will be
included with the next regularly scheduled session or the next

reexamination session. The following documents shall be included
with the completed application form:

1) A notarized statement from the applicant’'s émployer or qther
person, including, but not limited to certified blaster or
fellow employee, having personal knowledge of the applicant’s
blasting experience, and affirming that the applicant has had
at least two (2) years®’ blasting experience.

2) Proof that the applicant has successfully completed a blaster

training course or courses that cover the material listed in
Section 1850.13(b).

3

b) The Department shall review each application, including required
documents, for completeness and the accuracy of the statements
contained in the application and required documents. The
Department’s acceptance of .an application shall be based on the
applicant’s compliance with the requirements of this Part.

c) Each applicant shall be required to pass a written examination

established by the Department. The examination shall be bagsed on
‘the requirements of Section 1850.13(b). The minimum passing score
- shall be seventy percent (70X) correct answers. The Department
retains the sole right to determine whether any or all responses
to examination questions are correct.

G | |

d) Any applicant whose application is denied shall be so informed in
writing, within thirty (30) days of the date the applicant is
found to be not qualified. Reason(s) for such denial shall be
included with the notification. Each applicant who meets the
requirements of subsection (a) above and who passes the
examination required in subsection (b) above shall be issued a

been received, reviewed, and ‘accepted by the Department more than . -



e)

£)

8)

h)
i)

K}

_reexamination session, pursuant to Section 1850.14(b).

blaster certificate as soon as practicable thereafter, but not
more than forty-five (45) days after the examination date. Any
applicant who meets the requirements of Section 1850.15(a), but
who does not pass the examination,* shall be so notified within
fifteen (15) days of the examination date. That person may, upon
written request, review his or her examination at the Department’s
Springfield office. Such request must be made and the review
completed not less than ten (10) days prior to the reexamination
date for which the applicant is scheduled. The review must be
done during the Department’'s regular business hours. Any person
who does not pass the examination shall be scheduled for the next

An employed blaster shall have readily available for inspection
his or her certificate at the mine site.

A temporary blaster certificate will be issued to any individual
who applies to the Department for such certification and who
provides a photocopy of his or her valid blaster certificate
issued in another state with an Office of Surface Mining approved
certification program, or the name of the state where the
certificate was issued and the certificate number. The periocd of
the temporary blaster certificate shall not exceed six months from
the date of issuance. Such a temporary certificate shall be

issued only once to any individual in any continuous five (5) year.

“1
)
1
)
1
”1
”1
2

-

1
7
)
)
7
i
7
1

period.

Each certificate shall be valid for five (5) years from the date
of issuance. Recertification following expiration shall be in

accordance with the application, examipation, and certification
requirements of this Part.

Blaster cerrification shall not be assigned or transferred.

Blasters shall not delegate their respansibility to any individual
who is not a certified blaster.

The blasrer shall take reaaonabla precaution to protect his or her

certificate from loss, theft, or unauthorized duplication. Such

loss, ‘theft, or dyplication shall be reported to the Department
without delay.

62  ILLINOIS ADMINISTRATIVE CODE__ CHAPTER I, Sec. 1850.15 ‘:j
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Section 1850.16 Denial, Is
Revocation, and other Admin

a)

b)

. the time of a
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suance of Notice of Infraction.'Suspensioﬁ.
istrative Actions '

The Department shall deny an application for, or revoke or suspend

.8 certificate under the provisions of this Section if the

Department finds that the applicant or certificant is, or was at
f application or issuance, a person convicted of a :
felony ugder the laws of this or.any other jurisdiction within the
prior five (5) years, or who has been a patient in-a mental .
institution within the prior five (S) years.. The Department, whem .
determining whether to revoke or suspend and when determining the
length of a.suspension, shall in addition to other factors, = -
consider the nature of the felony of which the applicant was
convicted, or the condition for which the applicant was confined-

to a mental institution, as well as the length of time since the.
conviction or confinement. .

-

1) The Department shall, when in the best interest of protecting
public safety and pudblic and private property, issue to the
blaster a written notice of infraction, requiring remedial
action, when, on the basis of any inspection, the Department
determines that the blaster has committed any of the
following infractions:

A) Noncompliance with State Act Section 3.13 or 62 Ill.
Adm. Code 1780.13, 1816.11(f), 1816.61 to 1816.68,
1817.61 to 1817.68, or this Part, or 62 Ill. Adm. Code
220.130, or an Act, regulating the manufacture,
possession, storage, transportation, use, sale, or gift
of explosives, 1939 Ill. Laws 508 as amended. (Ill. Rev.
Stat. 1983, ch. 96 1/2, pars. 4801) or 30 CFR 816.61 to
816.68 (1985), 48 _Fed. Reg. 9806-9807, 9492, 9809, 44780
(1983) or 30 CFR 817.61 to 817.68 (1985), 48 Fed. Reg.

. 9809-9811, 9492, 44781 (1983) or 30 CFR 850 (1985),
48 Fed. Reg. 9492 (1983) or 30 CFR 56.6000-356.6250
(1985), S50 Fed. Reg. 5040 (1985) or 30 CFR
$7.6000-57.6250 (1985), SO Fed. Reg. 4082 (1985);

36 Ped. Reg. 9634 (1971); 43 Fed. Reg. 12320 (1978).

B) Providing false information or a misrepresentation to
obtain certificationm. :

C) Unlawful use in the workplace of or curremt addiction to
alcohoi, narcotics, or other dangerous drugs.

- D) Noncompliance with any lawful order issued under the
. authority of The Surface Mined Land Conservation and
Reclamation Act (30 U.S.C. 1201, et seq. (1982), Section
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3.13 of the State Act, or 62 I11. Adm. Code 1780.13,

| 1816.11(£), 1816.61 to 1816.68, 1817.61 to 1817.68,
1840.2, 1814.12, or this Part.

ction b ﬁj
2) |The maximum tize sllowed to She™ ;?ebinizzted in {hé notice
completing the remedial action sha e
| and shall include consideration of the nature of the ﬁj
infraction, as well as the availability of resources to
complete the abatement. Remedial actions may include, but
need not be limited to, a requirement to receive additional
training or undergo reexamination to demonstrate competence. P}
A copy of such notice shall be forwarded to the blaster’s
employer. Any such notice may be terminated when the
remedial action has been completed, modified to correct ﬁj
| deficiencies or errors or make other changes in the notice or
>

to change the required abatement date, or vacated if the
infraction did not occur or occurred as the result of
sabotage by persons other than the blaster.
3) | The blaster may file a request for review, and if desired, s
hearing within thirty (30) days of the receipt of the notice
of infraction. The request shall include the blaster’s name,
- . certification number, identification of the notice, and the
e : . date of the notice. The request shall be forwarded
- - to: Hearings, Illinois Department of Mines and Minerals,
, Land Reclamation Division, 227 South Seventh Street,
Springfield, Illinois 62701. If a hearing is requested, the
. | hearing shall be conducted in accordance with 62 Ill. Adm.
Code 1845.19(b), (c) and (d) and shall be held at a location
in Illinois as near the blaster’s place of employment as a
hearing room can be located. The Department shall give at *
L - : | least five (5) days notice of the date, time and location of
T * the hearing to the blaster, his or her employer, the
. : | Director, Office of Surface Mining, and any person who filed
a report which led to the notice that was issued.

4)." The filing of a request.for hearing shall not'aét'as_a stay
of the remedial actions required as part of .the notice of

* ’el 3 ! 3 3

infraction. *

:.'. ,.'- . o C.) ‘ . ‘ ) . ) . -
Ll _ ‘ 1) The Department, upon a finding of willful commission of an '
TR .- infraction by the blaster, shall issue to the. blaster a

) :ritten n:t:co to show cause why his certification should not

| @ suspended or revoked for a specified period i

© the term of the certificate). B .p °% (not to sxceed
i-j~ _ . %) The blaster shall have twenty-one (22) da

of Fhe notice or other time period ueceaaYO from the f@CéiPt

| o §
.. o for mﬂ“ﬂtg
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3)

4)
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" response as may be set out in the notice, ih which to file an

. answer and request a hearing. If the blaster files an answer
"to the show cause order and requests a hearing, a public
hearing shall be provided and conducted in accordance with
62 Ill. Adm. Code 1845.19(b), (c) and (d). The Department :
shall give thirty (30) days written notice of the date, time
and location of thé hearing to the Director, Office of
Surface Mining, the blaster, and the blaster’s employer, and

r:ny-p:rson who filed a report which led to the order that was
ssued. , T

If the Department determines that the infraction resulting .
from the willful act on the part of the blaster creates an :
imminent danger to health or safety of the public or imminent .
damage to public or private property, the Department shall -
immediately issue a temporary suspension of the blaster's

certificate. The temporary suspension shall be in writing, RC T

and shall, with reasonable specificity, set forth the nature
of the  infraction and the imminent danger or damage incurred
or about to be incurred. Such suspension shall be gubject to
a hearing to be provided not less than fifteen (15) days
after the blaster’s receipt of the temporary suspension. The
hearing shall determine whether the suspension shall be
continued, terminated or whether the certificate shall be
revoked. Temporary suspension issued under the authority of
this subsection shall not exceed fifteem (15) days. The
hearing shall be conducted in accordance with 62 Ill. Adm.
Code 1845.19(b), (c) and (d) and shall be held at the
Department’s Springfield office or its field office located
at Marion, Illinois. :

Upon written notice of revocation, including the findings
upon which the notice is based, the blaster shall without
delay surrender the revoked certificate to the Department.



62 TLLINOIS ADMINISTRATIVE CODE__ CHAPTER I, Sec. 1850.17

Section 1850.17 Judicial Review

All final administrative decisions of the Department shall be subject to
judicial review pursuant to the Illinois Administrative Review Law,
(Il1l. Rev. Stat. 1983, ch. 110, pars. 3-101, et seq.) as amended.

I R |
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E 25. RULES AND REGULATIONS
PART 1. 'll;ll‘ir!!-ARTMENT OFN%I:Y‘II:{%&¥¥§T2§DR§§8€_}$ES
. ENVIRONME
itfl(t?l'pl%iEDIV. OCCUPATIONAL HEALTH AND SAFETY

CHAPTER 209. COAL MINES
Subchapter A. GENERAL SAFETY IN BITUMINOUS COAL STRIP MINES
Authority

The provisions of this Subchapter A issued under act of May 31, 1945, P.L. 1198
§ 4.2 (52 P.S. § 1396.4b).

Source

The provisions of this Subchapter A adopted November 5, 1971, effective
December 1, 1971, 1 Pa. B. 2162.

GENERAL PROVISIONS
§ 209.1. Information to workmen.

When first employed, every workman shall have his attention directed to the provisions
of this Subchapter and he shall be furnished a printed copy of the provisions of this
Subchapter by the operator.

§ 209.2. Subervision of operations.

A foreman shall be employed or designated at every operation. In case of necessary
absence, a competent person shall be appointed to act as foreman. If a strip mine operates
more than one shift, an assistant foreman shall be designated to supervise this work. A

f%eman may supervise two operations if they are within easy walking distance of each
other.

§ 209.3. Safety inspections.

(a) The foreman, or a competent person designated by the operator, shall make
a daily examination of each operation, including machinery, to insure, as far as practicable,
safe working conditions for all employees.

(b) The person making the inspection shall sign a log-book, maintained for this
purpose, stating that such inspection has been made. Any hazardous or unsafe conditions,
if not corrected immediately, shall be noted in the log-book to insure that corrective
action will be taken as soon as practicable. Such log-book shall be available at the operation

for inspection by the district mine conservation inspector and other authorized
Departmental personnel.

SAFETY CLOTHING
§ 209.11. Headgear.

All persons entering the pit shall wear hard hats as a protection against falling
materials.

§ 209.12. Shoes.

All persons at the operation subject to the hazard of toe injuries shall wear safety
toe shoes.
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§ 209.13. Eye protection.

All persons employed in or about the operation where the eyes are in danger of

being injured due to flying particles, or other hazards. shall wear safety goggles or other
adequate eye protection.

EQUIPMENT
§ 209.21. Moving parts and gears.

All gears and moving parts of all machinery and equipment shall be adequately and
safely guarded.

§ 209.22. Repair of equipment.

(a) Any guard or protective device removed for repairs or alterations shall be
promptly replaced. The machine or equipment from which the guard is removed shall
not be operated until such guard is replaced.

(b) All machinery shall be brought to a complete rest prior to oiling, greasing,
refueling or repairing.

(c) While greasing, repairing or making adjustments to the boom of shovels or
draglines, the boom shall be lowered to a position where the work can be done from
the ground.

(d) When repairs are being made to the blade of a bulldozer, the blade and its
assembly shall be braced, blocked and supported.

§ 209.23. Catwalks.

Any catwalks on machinery and equipment shall be provided with a suitable hand
rail and kept free of obstruction at all times.

§ 209.24. Machines at rest.

The buckets of all machinery and the blade of the bulldozer shall be lowered to
the ground position while the machine is at rest or out of service.

§ 209.25. Mobile machinery.

(a) Operators of all mobile machinery and equipment shall stop all machines and
place the controls in "OFF" position prior to leaving the controls or the cabs. In the
event of any manner of power failure or other unusual condition, the machine shall be
stopped immediately and the controls placed in the "OFF" position. Operation of the
machine shall not be resumed until properly authorized to do so.

(b) All mobile equipment shall be provided with an approved, audible warning device.
Prior to the movement of such equipment, forward or backward, the operator shall sound
the device as a warning that the machinery is being moved. All men in the immediate
vicinity shall respond immediately by moving to a safe place away from the moving
machine. '

§ 209.26. Operating equipment.

(a) Equipment that revolves in an arc shall have 2 minimum of three (3) feet of
clearance from the highwall, low wall or any other obstruction.

(b) The bulldozer operator shall at all times keep a safe distance from the edge
of all vertical or abrupt excavations or fills. o

(c) Equipment operators shall not lift or swing machinery over men working in
the pit: area.
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§ 209.27. Loading trucks.

While being loaded, all truck drivers shall remain in the cabs _of .their. truck. No
person shall begpermitted on the sides or top of the truck while it is being loaded.

EXCAVATING
§ 209.31. Angle of earth cuts.

All earth cuts above the rock shall be sloped to an angle not exceeding forty-five
(45) degrees.

§ 209.32. Removal of rocks.
Loose and overhanging rocks or rock ledges shall be immediately removed.
§ 209.33. Upkeep of low walls.

Low walls shall be kept safe and sloped in such a manner as to prevent any overhanging
material. :

§ 209.34. Pipe lines and wells.

There shall be no excavating within one hundred (100) feet of any pipe lines or
active or inactive oil or gas wells until precautions have been taken to insure and prevent
inadvertent rupturing of the lines or wells.

§ 209.35. Night operations.

-

When stripping or other operations are done at night, the pit in the vicintiy of the
work shall be well illuminated.

EXPLOSIVES
§ 209.41. Jurisdiction of Department.

The storage and use of any blasting agent at any bituminous coal strip mine operation
shall be under the exclusive jurisdiction of the Department.

§ 20942. Ammonium nitrate.

(a) Ammonium nitrate shall be considered an explosive only after it has been mixed
with an organic material such as fuel oil or other sensitizing material.
(b) The mixing of ammonium nitrate with the sensitizing agent must be done away

from It;ale storage area. The storage area shall be kept clean and free of any other organic
material.

§ 209.43. Storage magazine.

(a) The permanent storage magazine shall be made of incombustible material and
reasonably bullet-proof. There shall be no metal or sparking material exposed inside the
magazine. There shall be no openings except for entrance or ventilation. The magazine
shall be provided with doors constructed of at least three-eighths inch steel plate lined
with at least two inches of wood or equivalent thereof. All doors shall be closed and
s;ecurel):l locked | while the magazine is unattended. All openings for ventilation shall be
screened. :

(b) The magazine shall not be located within two hundred (200) feet of any active
strip mine pit, operating deep mine, strip mine access road, occupied dwelling or public

209.3



road. unless barricaded. The areas surrounding the magazine. for a distance of twentv-five
(25).fget. shall be kept free of all combustible material. Smoking or open lights are
prohibited within twenty-five (25) feet of the magazine.

(c) S}litable warning signs shall be erected. so located that a bullet passing through
the sign will not strike the magazine. If magazines are to be illuminated electrically,
lamps shall be of the vapor proof type, properly wired and installed. Sensitized ammonium
nitrate shall not be stored in stacks exceeding six (6) feet in height.
cih (dd) Where trailers are used for permanent storage magazines, the following shall be
aanered to:

(1) To insure protection against fire, the outside of the trailer-top, sides. and
bottom-shall be made of metal.

. (2) The trailer shall be lined with four (4) inches of hardwood on the top,
sides and ends.

(3) The floor of the trailer shall be of wood construction, at least two (2)
inches in thickness.

(4) The doors on the inside shall be made of three (3) thicknesses of
seveln-e:ghth inch matched hardwood boards covered on the outside with three-eighth inch
steel plate.

(5) There shall be no exposed metal parts (nails, bolts, etc.) inside the magazine.

(6) The trailer magazines shall be adequately ventilated. There shall be at least
one hole on each side of the magazine. At the top of the magazine holes shall be at
least six (6) inches square. At the bottom of the magazine holes shall be at least three
(3) inches square. All ventilation holes shall be covered with at least six (6) gauge,
three-quarter inch mesh screen.

(7) Ammonium nitrate shall not be stacked closer than twelve (12) inches from
the ends, sides or roof of the trailer magazine.

(8) The area surrounding the trailer for a distance of twenty-five (25) feet shall
be kept clear of combustible material.

(e) Magazines used for temporary storage of explosives or detonators shall be
constructed in the form of stout wooden boxes, covered with not less than twenty-four
(24) gauge sheet iron, with a hinged lid, a proper lock and be fire resistant. These boxes
shall be kept securely locked when not in use. Only sufficient materials for one days
work shall be kept in the temporary storage magazines.

(f) Electric detonators shall not be stored with other explosives. Detonators shall
be kept separated and locked apart from explosives.

(g) Open lights or other sources of flame are prohibited in or about temporary
or permanent storage magazines.

§ 209.44. Smoking prohibited.

Smoking is prohibited while handling explosives.
§ 209.45. Transportation of explosives.

(a) When explosives are transported from the permanent storage magazin_e to the
temporary magazine or to the area of the blasting operation, the vehicle shall be insulated
with wood and the load shall be covered with a tarpaulin. The vehicle shall be identified
with "explosive” signs displayed on both sides, front and rear. The truck shall be attended
at all times times by the driver of the vehicle who shall be solely responsible for the
contents of the explosives truck or vehicle.

(b) The detonators shall be transported in a separate compartment from the
explosives. Detonators are not permitted to be carried in the cab of the truck.

§ 209.46. Competency of blaster.

All blasting, including the preparation of charges and loading of the holes, shall be
done by a competent person (blaster) designated by the operator.
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§ 209.47. Materials in blasting area.

No more than the amount of explosives and detonators that are required for one series
of shots shall be permitted in the vicinity of the area to be blasted.

| BLASTING
§ 209.51. Making primers.
"Primers shall not be made up until the charge is ready to be placed in the hole.
§ 209.52. Time for firing.

Any holes or series of holes containing electrical detonators shall be fired immediately
after charging.

L

§ 209.53. Ceasing operations.

(2) When explosives are being loaded in drill holes in preparation for a shot, all work
within a radius of 50 feet of the blast area, except for the work being accomplished by the
persons engaged in the blasting operation, shall cease and all machinery within the confines
of this area shall be brought to a complete rest. After inspection of the blast area by the De-
partment, the Department may establish an alternate distance limitation.

(b) When a shot is about to be set off or fired, all machinery within a radius of five
hundred (500) feet shall be brought to a complete rest, all work cease within the confines of
this area and all workmen shall retreat to a safe location. The five hundred (500) foot guide-
line shall take effect when the blaster first begins to wire the shot.

Source
The provisions of section 209.53(a) amended on Apiil 20, 1982, effective October 16, 1982, 12 Pa. B. 3736.

§ 209.54. Specfﬁcations for tamping blocks.

Tamping sticks or blocks used for stemming the holes for blasting shall be made of
wood or other soft non-sparking material.

, !
§ 209.55. Electric detonation.

Explosives shall be detonated electrically. The detonator wires shall be shunted or

short circuited until immediately before connecting the lead wires with the source of cur-
rent.

§ 209.56. Primacord or other devices.

Primacord or .lmy other similar blasting device - by means of which one or more blasts
may be fired by the use of detonators attached thereto on the outside of the hole - may be
used for blasting purposes, and fired either by electric blasting cap or by another device.

§ 209.57. Responsibility for connection and firing.

The person who makes the connection to the detonator wires shall make all other con-
nections and finally fire the blast.

§ 209.58. Mudcapping.

(a) Mudcapping shall be permitted only where it would endanger the safety of
the workmen to drill the rock to be blasted.

d (b) If mudcapping is necessary, a maximum of ten (10) pounds of explosive shall be
used.

209.5 (10-82)



§ 209.59. Disconnecting shot firing cables.

Shot firing cables shall be disconnected immediately from the blasti i
shot. and the firing ends of the cable shall be shuntgd. asting unit after each

§ 209.60. Protection of persons and property.

_ (a) When a blast is about to be fired, sufficient warning shall be given that any
person or persons approaching the blast area may be warned of the danger and shall be
given ample time to retreat a safe distance from the blast area.

(b) Public highways and all entrances to the operation shall be barricaded and
guarded by the operator in all cases where such highways and entrances to the operations
?_re ‘;ocated within one thousand (1,000) feet of any point where a blast is about to be
ired.

(c) Where a blast is about to be fired within two hundred (200) feet of a pipe
line, the operator shall exercise such necessary caution as may be needed for the protection
of the pipe line. The operator shall notify the owner of said line of his intention to
blast, giving a description of the precautionary measures that will be taken.

(d) When blasting is to be done within one thousand (1,000) feet of schools, public
buildings or occupied dwellings, it shall be done only during the time designated by the
mine conservation inspector of the district. Prior to such blasts, the operator or foreman
in charge of the blasting operation shall, within twenty-four (24) hours prior to the blast,
notify all persons within this area that a blast is to be detonated. Approval of the method
of notification shall be obtdined from the mine conservation inspector prior to commencing
any such blasting.

(e) No blasting shall be done within the confines of an area of two hundred (200)
feet of a public building or occupied dwelling unless prior wntten consent of the property

been obtained. .
owne(rf)hasBlasﬁng shall be prohibited in all cases where the effect of such blasting is liable
to change the course or channel of any stream. No blasting shall be done so close to
the banks of 3 stream that the banks would be ruptured or broken permitting the water
to enter the pit.

§ 209.61. Misfired shots.

(a) The blaster shall wait at Jeast thirty minutes prior to returning to a misfired
shot (%r) sewri;:not; s?hoatrsée has misfired, extra precaution shall be taken in the recovery
of the explosive and blasting cap.

§ 209.62. Post-blasting examination of area.

The blaster shall make a thorough examination for misfires or other dangérs following
all blasts, before the workmen are permitted to return to the vicinity.

§ 209.63. Retum to area.

No person shall be permitted to return to the blasted area for a period of five (5)
minutes where multiple shooting has been done.

§ 209.64. Blasting hours.
Blasting hours shall be between sunrise and sunset.
§ 209.65. Prohibition of blasting by mine conservation inspector.

The mine conservation inspector may prohibit blasting in specific areas where the
safety of the public is endangered. .
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OXYGEN AND GAS

§ 209.71. Marking containers.
All oxygen and gas tanks or cylinders shall be plainly and clearly marked.

§ .209.72. Restriction on use.

(a) All oxygen and gas tanks or cylinders and their contents shall be used solely
ir intended purpose. L.
for tt(lg;r l:ﬁe:xeygeg ;?ld gas hose lines, gauges, and valves shall be mznn_tamedt amlia 1;&:3
in a safe operating condition. Defective tanks, cylinders, gauges, hose lines, torc es  or
other welding or burning equipment shall be promptly removed from use or set;.l"c:éh ot
defective equipment shall not be usedf, put back or retumed to service until s
be ired, corrected and made safe. ) ]

. (gpm0xygen or gas shall not be used under direct pressure from tanks or cy:,md;‘rs
but must be used under reduced pressure not exceeding pressures recommended by the
manufacturers of said oxygen or gas. ) .

(d) Oxygen or gas shall not be used near oil, grease, or fine coal dust until suqh
oil, grease, or fine coal dust is adequately cleaned from the area where such work is

to be done, thoroughly wetted or made inert by the use of rock dust or other approved
inert material.

8§ 209.73. Storage of containers.

(a) All oxygén and gas tanks or cylinders shall be kept a reasonable distance from
the area where the cutting and welding is being done to prevent heat from affecting such
tanks or cylinders and possible accidents to employees.

(b) All oxygen and gas tanks or cylinders shall be protected from power lines or
energized electrical machinery or circuits.

(c) Al oxygen and gas tanks, when empty, shall be plainly marked "empty” and
shall be promptly moved to the central storage or distribution station.

!
§ 209.74. Personnel and equipment.

(a) The person or persons assigned to work with oxygen or gas shall be properly
trained in its use and purpose and fully conversant with the dangers of its misuse.

(b) Any person or persons using oxygen or gas shall be provided with goggles, shields,
and protective fireproof clothing (gloves, apron or coveralls). -His clothing shall be
reasonably free of oil, grease, and other flammable substances.

(c) A suitable wrench, designed for oxygen and gas tanks, shall be in the possession
of the person authorized to use the equipment.

§ 209.75. Lighting torches.

Only an apﬂroved type of spark-ighter shall be use for lighting torches. The use

of matches, cigarette lighters, electric arcs or hot metal to light or re-light a torch is
prohibited. . ‘

§ 209.76. Transportation of tanks and cylinders.

(a) Oxygen‘ and gas tanks or cylinders shall not be transported with the hoses and
gauges attached.

(b) The valve protection caps shall be placed on all tanks or cylinders, for which
caps are provided, when not in use and when being transported.

§ 209.77. Testing for leaks.

Tests for leaks on hose valves or gauges shall be made only with a soft brush and
soapy water or soap suds.
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ELECTRICITY
§ 209.81. Enclosing of terminals.

_Storage battery terminals shall be enclosed so as to reduce short circuiting to a
minimum,

§ 209.82. Criteria for apparatus and conductors.

All electrical apparatus and conductors shall b
accomplish the work for which they are desi
safeguarded, and so installed, worked
danger from accidental shock or fire.
that rise of temperature caused by ordi

e of sufficient size and power to
gned. They shall be efficiently covered and
and maintained as to reduce to a minimum any
They shall be of such construction, and so worked,
nary working will not damage the insulating material.

§ 209.83. Operation near power lines.

When machinery is being operated or being moved under power lines, an interval
of fifteen (15) feet shall be maintained between the farthest reaching point of such

equipment and said power lines, or as much more as deemed necessary as recommended
by the mine conservation inspector or the utility company.

§ 209.84. Protective gloves and tools.

Employers shall fumish suitable insulating gloves and insulated tools to empldyees

performing work that requires them to come in contact with electrical equipment involving
shock hazards.

§ 209.85. Rubber mats.

Insulating rubber mats shall be placed on the floor at all electrical switch boxes and
control breakers to reduce the hazard of electrical shock.

§ 209.86. Trailing cables.

Trailing cables to electrically powered machinery shall be maintained in a safe
operating condition. Any and all splices shall be mechanically and electrically efficient.
Trailing cables shall be inspected by the foremen, or other desn.gnated individual, at least
once a week. Any defective cable that could cause an electrical shock or arc shall be
immediately removed from service and shall not be reused until properly repaired.

§ 209.87. Protection of electric cables.

Mobile equipment shall not travel or be permitted to travel over electric cables unless
such cables are adequately protected.

FIRE PROTECTION
§ 20991. Fire extinguishers.

(a) The minimum acceptable size of t‘nl'e exttgnguis:_:er shall be of the four-unit dry
ical (7-1/2 pounds) or the equivalent thereof. .
Chengg (Fire/ e:ftinguishe?speshall be kept and maintained on each piece of mobile
i t and in all buildings.
equxp(r‘r;)en Aal}ire extinguisherg:hall be provided and maintained in the area where any
burning or welding is being done.

(d) A fire extinguisher shall be kept and maintained on vehicles transporting oxygen
or gas tanks or cylinders.
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§ 209.92. Flammable liquids.

(a) Gasoline or other fuels, other than those contained in the fuel tanks, shall not
be stored on machinery or equipment. . o .

(b) Flammable liquids - oils, grease, gasoline, and other similar materials - shall
be stored in buildings or compartments used exclusively for this purpose.

.(c) Flammable liquids shall not be used to clean machinery.

(d) Gasoline or kerosene shall not be used to kindle a fire.

§ 209.93. Smoking and open lights.

Smoking and the use of open lights is prohibited in all places where flammable liquids
and materials are stored and in all fire-hazard areas.
\
ACTIVE OR ABANDONED DEEP MINES

§ 209.101. Notification of responsible official.

The superintex‘ldent or mine foreman of any deep mine shall be notifjed immediatgly
when a stripping operation may in any way interfere with the safe operation of the active
deep mine. ‘

§ 209.102. Protection of employees.

Special precautions shall be taken to protect the employees where excavating is being
done in the vicinity of an abandoned deep mine or portion thereof, which may contain
a dangerous accumulation of water or gas.

§ 209.103. Openings in abandoned mines.

All openings made into abandoned deep mine workings shall be immediately closed

or fenced off. If fenced, an approved danger sign shall be placed on the fence to serve
as a wamning for persons not to enter.

| TIPPLES AND LOADING RAMPS
§ 209.111. Eq‘uipment required.

(@) An adetjuate bumping block, at least eight (8) inches in height, shall be installed
at all dumping points.

(b) Both sides of the ramp shall be provided with securely anchored rubbing boards.
(c) Guard rails shall be installed on both sides of coal loading docks.
(d) All walkways and stairs shall have hand rails.

(e) Elevated platforms, floor openings and runways shall be provided with toeboards.
§ 209.112. Ladders.

All ladders shall be securely fastened. Permanent ladders, more than ten (10) feet
in height, shall be provided with a backguard.

§ 209.113. HzLurds to passage.

Platforms, sﬁWays and runways shall be kept clear of stumbling and slipping hazards
and maintained ‘m good repair.

§ 209.114. Lighting.
\

Lights shall be provided, where needed, on all walkways, stairways, ramps, ladders,
openings and other means of ingress or egress.

209.9

E



- |

L |

r

§ 209.115. Housekeeping.

Good housekeeping shall be practiced in and about the buidlings. yards and equipment.

FIRST AID
§ 209.121. Equipment required.

First aid equipment and supplies shall be provided, maintained and suitably housed

at every strip mine operation. An adequate amount of first aid equipment shall include:
(1) One (1) stretcher

(2) Two (2) woolen blankets

(3) One (1) waterproof blanket

(4) One (1) set of first aid charts

(5) Twenty-four (24) sterilized, 40 inch triangular bandages

(6) Twelve (12) sterilized, 1 inch, bandage compresses

(7) Thirty-two (32) sterile, 1 inch adhesive compresses

(8) Sixteen (16) sterilized, 2 inch bandage compresses

(9) Eight (8) sterilized. 4 inch bandage compresses

(10) Five (5) packages of sterile gauze, 1 yard square, folded

(11) Five (5) packages of sterile picric acid gauze, 1 yard square, folded, or
the equivalent approved for the treatment of burns
(12) Four (4) packages of amoules of aromatic spirits of ammonia for internal
use.

(13) Two (2) packages of inhalant amoules of aromatic spirits of ammonia

(14) Twelve (12) paper cups (open, nested)

(15) Two (2) toumiquets

(16) One (1) pair dressing scissors

(17) One (1) pair tweezers

(18) Six (6) splints of yucca or similar material

§ 209.122. Personnel required.

A minimum of two (2) men trained in the fundamentals of first aid shall be employed
at each strip mine operation. If fifty or more men are employed at one operation, the
number of men trained in the fundamentals of first aid shall be at least five.

Subchapter B. EXPLOSIVES IN ANTHRACITE QOAL STRIP MINES
' Authority

The provisions of this Subchapter B issued under act of June 27, 1947, P.L. 1095,
§ 20 (52 P.S. § 681.20).

Source

The provisions of this Subchapter B adopted November 5, 1971, effective
December 1, 1971, 1 Pa. B. 2162.

GENERAL PROVISIONS
§ 209.141. Report required.

Each stripping operator shall furnish the district mine inspector with a written report
of each stripping blast of overburden on a form to be fumished by the Department of
Environmental Resources. This report shall contain the following information: Plan of
blasting including depth of hole, spacing and burden; number of holes fired; amount of
explosives in each hole; total amount of e)_cplosives used; diameter of holes; name of
explosives representative and other information.
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§ 209.142. Investigation of complaints.
|

a) If complaints relative to blasting are received, the strip mine inspector shall mqke
a pro(m)pt investigation. visiting the complainants to determine the magnitude of the blasting
disturbance. If, after consideration of the quantities of explosives, etc., the proximity
to the source of complaint and the magnitude of disturbance, the inspector deems it
necessary, he shall determine the method of blasting to be used, making as many tests
and. corrections as may be necessary to achieve a satisfactory re;ult. )

(b) During the course of such testing and correction, thg inspector may require
seismograph readings. If so, the strip mine operator shall furnish, at his own expense,
the means of obtaining seismograph readings. Complete copies-of all sengmogyaph recordings
and the interpretation of thereof shall be fumished to the strip mine inspector.

(c) Upon completion of the testing, the strip mine inspector shall instruct the strip
mine operator, in writing, of the maximum allowable plan of blasting for the operation.

(d) The operator may not change or exceed the plan without receiving prior wntten
permission from the strip mine inspector.

§ 209.143. Blasting license required.

No person shall be employed to act as blaster or shot-firer, nor shall any person
be placed in charge of blasting, preparation of charges or loading of blast holes, unless

he is the possessor of a "Blasting License” issued by the Pennsylvania Department of
Labor and Industry.

§ 209.144. Compliance with manufacturers’ rules.

Unless otherwise specified in this Subchapter, the manner of handling, storing, use
or blasting of any explosives, detonators, detonating fuse, etc., shall be in accordance
with the rules of the manufacturers. The rules of the manufacturers shall be endorsed

with the signature of the strip mine operator or a responsible official of the operation
using such explosives.

§ 209.145. Responsiblity of permittee.

(a) Notwithstanding any other regulations, no blasting, whether of overburden or
of coal, shall be done or performed in such manner and under such circumstances or
conditions as to eject debris into the air, as to constitute a hazard or danger or do harm
or damge to persons or property in the area of the blasting.

(b) The holder of a coal stripping permit shall be responsible for the conduct of

blasting on the stripping site and shall supervise the same, whether blasting is done by
the holder of the certificate or any other person.

EXPLOSIVES
§ 209.151. Storage magazines.

(@) The permanent explosives storage magazines shall be bullet, fire and
weatherproof, protected from fire, and constructed in accordance with data provided by
the Department. Blasting caps or electric detonators shall not be stored in the same
magazine with other explosives.

(b) Surface magazines for the separate storage of detonators need not be bulletproof,
but they shall be in accordance with other requirements for storing explosives.

(c) The area surrounding magazines for the storage of explosives or detonators shall
be kept free of rubbish, dry grass or other combustible materials.

(d) No open lights or flame producing devices may be taken into any explosives
storage magazine. If magazines are electrically lighted, the lamps shall be a vapor proof
type properly installed and wired.

(e) Magazines used for temporary storage of explosives or detonators shall be
constructed in the form of stout wooden boxes, covered with not less than twenty-four
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(24) gauge sheet iron. with a hinged lid, a proper lock and be fire resistant. Th

v a . ese boxes
shall be kept securely locked when not in use. Only sufficient materials for one days
work shall be kept in the temporary storage magazines.

" (f) Electric detonators shall not be stored with other explosives. Detonators shall
be kept separated and locked apart from explosives.

§ 209.152. Storage restrictions.

Explosives or detonators may not be stored in otherwise occupied buildings and may
not be stored in conjunction with tools, supplies or equipment of any kind.

§ 209.153. Frozen explosives.

Explosives that have been frozen shall not be used, but shall be retumed to the
manufacturer.

§ 209.154. Ammonium nitrate.

The use of fertilizer grade ammonium nitrate (prilla) as a blasting agent is recognized.
From the moment this material is mixed with fuel oil or sensitized by admixture with
any other substance, either at the site or as a premix such as ANFO, it shall be subject

to all of the regulations that apply to any other explosive, and shall be stored, handled
and used in accordance with said regulations.

PREPARATION FOR BLASTING
§ 209.161. Limited quantities at site.

(a) Explosives shall be delivered to the site at the time of charging the holes.
Excessive quantities of explosives shall not be on the site. If more than one truck load
is required, the additional truck or trucks shall be stationed off the site in a safe position
until the explosive is required.

(b) Any excess blasting materials shall be removed from the area before blasting.
§ 209.162. Mudcapping.

Mudcapping shall be prohibited unless a situation arises where drilling would be
hazardous. If mudcapping becomes necessary, not more than ten (10) pounds of explosives
may be used in any one blast. Not more than one (1) charge may be considered as
constituting a blast, unless such charges are detonated with instantaneous electrical initiating
devices.

§ 209.163. Covering trunk lines.

All trunk lines of Primacord should be covered. However, trunk lines of Primacord
shall be covered if they are within 2,000 feet of occupied buildings.

§ 209.164. Covering blast holes.

(a) Al blast holes shall be covered securely during the interval between drilling and
blasting.

(b) Al blast holes drilled and abandoned without blasting, and all exploratory drill
holes not otherwise used shall be completely backfilled.
§ 209.165. Making primers.

Primers shall be made up at the site by the person in charge of the blast.
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§ 209.166. Stranded wire prohibited.
No stranded wire shall be used in any blasting circuit.
|
§ 209.167. Number of detonators.

The number of detonators in a blasting circuit, instantaneous or delayed, shall not
exceed the rated capacity of the blasting machine.

§ 209.168. Testing equipment.

(a) The blasting machine shall be tested frequently to insure that the power output
is adequate.

(b) All blasts fired electrically shall be thoroughly tested by means of a galvanometer
containing a silver chloride cell immediately before initiation. Each detonator and the
entire circuit shall be so tested.

§ 209.169. Tamping tools.

Tamping sticks or blocks shall be of wood or soft non-sparking materials.
\

§ 209.170. Stemming material.

Stemming material or tamping material shall not contain lumps.

§ 209.171. Removing stuck cartridges.

(a) Large diameter cartridges that have become stuck in a blast hole shall not be
driven through with a dolly. After pouring water into the hole, attempts may be made

to dislodge or pierce the cartridge with a spear-shaped wooden block or a small diameter
wooden pole. |

(b) If a cartridge is primed with a detonator, no attempt shall be made to remove
the cartridge or force it through the hole by any means.

§ 209.172. Authorized personnel.

When blast holes are being charged preparatory to blasting, only those persons
necessary to the work of charging the holes shall be allowed at the scene.

SPECIAL WARNINGS AND PRECAUTIONS
§ 209.181. Pipe lines.

|
Where a blast is to be fired within 200 feet of a pipe line, the operator shall exercise
such necessary caution as may be needed for the protection of the pipe line. The operator
should also notify the owner of said line of his intention to blast giving a description

of the precautionary measures that will be taken.
§ 209.182. Streams.

(a) Blasting shall be prohibited in all cases where the effect of such blasting is liable

to change the course or channel of any stream, without first obtaining a permit from
the Department.

(b) No blasting shall be done so close to the banks of a stream that the banks
would be ruptured or broken permitting the water to enter the strip mine pit.

§ 209.183. Public highways.

Public highways shall be barricaded and guarded by the operator in all cases where

209.13



i
;
i

"

such highway or highways are located within 800 feet of any point where a blast is about
to be fired.

§ 209.184. Electrical equipment and facilities.

(a) Electrical equipment or short wave radio transmitters shall not operate in the
area while blast holes are.being charged. Power sources in the area shall be disconnected.
(b) When blasting in the immediate vicinity of high voltage electric transmission

lines, the proper officials of the power company must be notified to permit the arrangement
of safety requirements and repair facilities.

§ 209.185. Deep mines.

(a) Where a strip mine is operating in the proximity of an active deep mine. the
strip mine operator shall notify the strip mine inspector in advance of his intention to
blast. The strip mine inspector shall, in tumn, notify the deep mine inspector and together
they shall instruct both the strip mine operator and the deep mine operator as to procedure.

(b) Prior to blasting. the strip mine operator shall give sufficient advance notice
to the deep mine operator, superintendent or mine foreman of his intention to blast.

(c) The deep mine operator, superintendent or mine foreman shall remove all
workmen from the mine. The strip mine operator shall ascertain that all workmen have
been removed from the mine before blasting.

(d) Where there is a known or suspected connection between the deep mine and
the strip mine, the operator, superintendent or mine foreman of the deep mine shall,
after the blast, make or cause to be made sufficient tests to insure the absence of carbon
monoxide or other harmful gases before allowing workmen to re-enter the mine.

(e) The deep mine operator, superintendent or mine foreman shall make or cause
to be made sufficient examinations of the deep mine to determine whether any other

danger exists before allowing workmen to re-enter the mine, just as other pre-shift
examinations are made.

§ 209.186. Smoking or flame.

Smoking or any fire or flame producing device shall not be permitted within the
area when blast holes are being loaded.

§ 209.187. Wamnings.

Before any blast is fired ample warning shall be given, and it must be determined
that all persons are in a place of safety.

BLASTING
§ 209.191. Time for blasting.

(a) No blast holes may be charged during the course of an electrical storm.

(b) Blasting shall proceed promptly after the holes have been charged.

(c) Blasting shall not be permitted at any strip mine prior to one-half hour after
sunrise or after one-half hour before sunset. ) . '

(d) Blasting in the immediate vicinity of residential areas shall be subject to time
schedules set by the mine inspector. The inspector, in setting up such schedules, shall
take into account the working and sleeping habits of the residents, and particularly the
presence of seriously ill persons in the nearby homes.

§ 209.192. Detonation.

(a) Explosives shall be detonated electrically and the detonator wires shall be shunted
or short-circuited until immediately before .connecting the lead wires with the source of
current; provided that Primacord or other similar detonating devices, by means of whgch
one or more blasts may be fired by the use of detonators attached thereto on the outside
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of the hole, may be used for blasting purposes, and fired either by electric blasting cap
or by fuse and cap. )

(b) No blast shall be detonated from a positive power circuit. Any blast detonated
electrically shall be initiated by a blasting machine. The lead wires shall not be cqnnected
to the blasting machine until immediately before initiating the blast. The lead wires shall
be disconnected immediately after blasting and shunted. The blasting machine shall be
kept in good condition and shall be the personal charge of the person initiating the blast.

§  209.193. Responsibility for connections and firing.

The person who makes the connections to detonator wires shall make all other
connections and finally fire the blast.

MATTERS FOLLOWING BLASTING
§ 209.201. Misfired holes.

(a) All blast areas shall be examined immediately after blasting for misfired holes.
Misfired holes shall be disposed of by drilling and blasting a parallel hole at least five
(5) feet away, by repriming and blasting or by washing out with a jet of water. Any
work in connection with the disposal of a misfired hole shall be under the direct supervision
of a responsible official.

(b) If, during the course of excavation following blasting, any evidence of a missed
hole is discovered, excavation shall immediately cease. A responsible supervisor shall be

notifed and the further exploration or disposal of such a missed hole shall be under his
direct supervision.

§ 209.202. Return to area.

A responsible‘official or other competent authorized person representing the operator

shall make a thorough examination before the workmen are permitted to return to the
blast area.

§ 209.203. Permit suspension or revocation.

If, as a result of a stripping blast, in either coal or overburden, the material is hurled
through the air causing damage to homes or other property or endangering public safety,
health and general welfare, the Department may, for the first offense, suspend the stripping

permit for a period of one (1) month and for the second offense may revoke the stripping
permit of the operator. ‘

209.15
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TITLE 25. RULES AND REGULATIONS

. PART L. DEPARTMENT OF ENVIRONMENTAL RESOURCES

F Subpart D. ENVIRONMENTAL HEALTH AND SAFETY
ARTICLE IV. OCCUPATIONAL HEALTH AND SAFETY

F . CHAPTER 210. USE OF EXPLOSIVES
Authority
F The provisions of this Subchapter A issued under § 1901-A of the Administrative

Code of April 9, 1929, P.L. 177 (71 P.S. § 510-20).
| Source

The provisions of this Subchapter A adopted January 18, 1973, effective February 2,
r 1973, 3 Pa. B. 183.

Subchapter A. BLASTER'S LICENSE

Fﬂ § 210.1. Examinations.
(2) The Division of Explosives, Bureau of Surface Mine Reclamatlon, Department
F of Environmental Resources, shall conduct examinations for Blaster's Licenses and issue

credentials to eligible persons by category as specified in § 210.2(b).
(b) Examinations shall be conducted as needed for applicants for Blaster's Licenses
P at designated places in the Commonwealth.
| (¢) The questions comprising the examinations shall be prepared by the Division
: of Explosives of the Department of Environmental Resources and shall be taken to each
examination together with acceptable answers in sealed envelopes which seals shall not
F be broken until the start of the examination.
(d) Forms for application will be furnished on request by the Division of Explosives.
Each such application shall be notarized and mailed to the Chief of the Division of
F Explosives and shall be accompanied by a check or money order in the amount of $50,
payable to the "Commonwealth of Pennsylvama.
(e) Each application for Blaster s License shall be accompanied by a signed, notarized
F statement from the applicant's employer or employers or other responsible rSOns
"g that the applicant has had at least one year of qualifying experience as a "Blaster
Learner in the handhng and use of explosives under the direction of a licensed blaster,
and that in the op:mon of the employer or employers or such other persons, the applicant
i is qualified by experience and is physically and mentally fit to hold a Blaster's License.

(f) Applicants for Blaster's License will be notified as to when and where to appear
F for examination.

Source
The provisions of section 210.1 amended Octoder 31, 1980, effective November 8, 1980, 10 Pa. B. 4394,
F“ § 210.2. Issuance and status of licensesfees.

(a) A Blaster's License will be issued only to persons who are at least nineteen
" years of age upon written application signed by the individual who secks to be licensed
ﬁ” in_ conformity with paragraph (6 of §°210.1.

(b) Applicants will examined for licensing in seven categories based on
employment and expenence, such as: v

210.1

(11-80)



General Blasting Steel Mill Slag and Salamander Blasting
Trenching and Construction Surface Mining
Seismic and Pole Line Work Deep Mining

Black Powder

Licenses issued to successful applicants shall be restricted accordingly.

(c) Licensing for other categorics will require reexamination based on the
classification requested. All applicants for reexamination shail be made in writing on forms
provided by the Division of Explosives and shall be accompanied by proper fee of $50.
An applicant for a Blaster's License shall not bring to the examination any type of reference
material, nor shall he confer during the course of the examination with anyone except
a member of the Division staff. . . o

(d) If the applicant passes the examination, the Division may issue a Blaster's License
to him which, if granted, shall be effective until September 1 next following the date
of issuance.

(¢) Any Blaster upon request shall exhibit his Blaster's License to any duly
authorized representative of the Department of Environmental Resources to his employer
or to any authorized representative of his employer, or to any police officer acting in
the line of duty. .

() Any Blaster's License may be suspended for a stated length of time for due
cause by the Chief of the Division of Explosives. Any Blaster's License may be revoked
by the Secretary after a written notice to the holder of the license and a hearing before
a committee of experts appointed by the Secretary. An appeal may be made to the
Environmental Hearing Board. .

(8) Applicants failing to appear for scheduled examinations shall forfeit the fee

ess: :

(1) They have given written notice to the Division of Explosives prior to
examining date.

(2) A wvalid certified medical excuse is submitted in writing.

Final determination of refund of fee or admittance to subsequent examination without
re-application fee shall be at the discretion of the Division.

(h) Al applicants for Blaster's License shall be notified in writing whether they
have qualified or failed to qualify for Blaster's License. Applicants failing to qualify in
examination may reapply for examination by submitting a new application accompanied
by proper fee of $50.

Source
The provisions of sction 210.2 smsended October 21, 1980, effective November 8, 1980, 10 Pu. B, 4294,

§ 210.3. Annual renewal of blaster’s licenses.

(@) Each blaster may apply to renew his Blaster's License each year by application
to be mailed to the Division of Explosives, Department of Environmental Resources,
Harrisburg, Pennsylvania, Applications shall be made on forms to be supplied by said
Division of Explosives, shall be signed by the a})pliant and accompanied by check or
money order payable to the “"Commonwealth of -Pennsylvania,” for the annual fee of
$10. Renewal forms will be mailed annually by said Division of Explosives to each blaster
at the address shown on his prior application. The Division of Explosives may in its
discretion refuse to renew any Blaster's License for due cause after notice to the applicant
and a hearing before a committee of experts appointed by the Secretary. The Chief of
the Division of Explosives, for due cause may summon any licensed blaster for
reexamination. If renewal of a Blaster's License shall be granted, the renewal will be for
the period of one year, from September 1, through August 31.

(b) Any licensee who fails to renew his license for any one year shall be required
to apply for reexamination by submitting proper application accompanied by ;.5% fee.

‘ Source
The provisions of sction 310.3 smended Octoder 21, 1980, effective November 8, 1980, 10 Pa. B. 4294,
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§ 2104. Transferability.

(@) No Blaster's License granted to any person under the provision of Act 362 of
1957 and of these Regulations shall be transferable to any other person or persons, and
any attempt to effect such transfer shall automatically cancel the license.

§ 210.5. Restrictions on blasting operations.

(a) No person shall detonate explosives in blasting operations unless he has given
satisfactory evidence to his employer that he has had practical experience in the handling
and use of explosives under conditions existing at the site of the proposed blasting
operations, is qualified to perform the duties of Blaster at said site and has a Blaster's
License. A licensed blaster shall be in charge of, and responsible for the preparation
of, and the firing of, any blast. The blast shall be fired only by the licensed blaster
in charge. When more than one licensed blaster is engaged in the preparation for blast,
the operations management shall designate the licensed blaster in charge. The licensed
blaster in charge may authorize a laborer or other person not qualifed to perform general
blasting operations, to load and unload explosives, prepare explosives for use in blasting,
transport explosives at or near a job site, charge explosives into drill holes, tamp or
otherwise prepare explosives for detonation, and set fuses and detonating wires. However,
all of the above duties shall be performed only under the direct supervision and direction
and in the presence of said licensed blaster in charge, who shall be responsible for the
conduct of the persons acting under his direction.

(b) No person shall be permitted to detonate explosives unless another person is
present within calling distance and able and ready to render assistance in the event of
accident or injury.

(c) Use of explosives by licensed blasters shall be in accordance with all Rules and
Regulations for the Storage, Handling and Use of Explosives, and the manner of
transporting dynamite, black powder, fuse, blasting caps, electric blasting caps or
detonators, electric squibs, primacord, sensitized ammonium nitrate or any other explosive
shall be in accordance with the Regulations relating to the marking or placarding of motor
vehicles transporting dangerous articles on the public highways of the Commonwealth of
Pennsylvania. .

(d) No person shall put or place in any waters within or on the boundaries of this
Commonwealth any explosives without first securing a permit from the Pennsylvania Fish
Commission.

(¢) Blasting operations near streams shall be prohibited in all cases where the effect
of the blasting is liable to change the course or channel of any stream without first obtaining
a permit from the Department of Environmental Resources.

§ 2106. Learners.

An employer may designate a reasonable number of his employees who are at least
cighteen years of age as "Blaster Leamers." However, not more than six such learners
shall be assigned to one licensed blaster. The leamers shall work under the direct supervision
and direction and in the presence of said licensed blaster who shall be experienced in
the use and handling of explosives at the job site.

210.3°
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TITLE 25. RULES AND REGULATIONS
PART I. DEPARTMENT OF ENVIRONMENTAL RESOURCES
Subpart D. ENVIRONMENTAL HEALTH AND SAFETY
ARTICLE IV. OCCUPATIONAL HEALTH AND SAFETY

CHAPTER 211. STORAGE, HANDLING AND USE OF EXPLOSIVES
Authority

The provisions of this Chapter issued under AC § 1901-A and § 1920-A (71 P.S.
§§ 510-20).

Source

The provisions of this Chapter adopted June 14, 1972, effective June 24, 1972, 2

Pa. B. ;067. Sections 211.78 amended July 20, 1972, effective August 14, 1972, 2 Pa.
B. 1439. '

GENERAL PROVISIONS
§ 211.1. Administration.

The rules set' forth in these regulations shall apply to every establishment within

this Commonwealth. "’]

(1) No person or persons shall remove or make ineffective any safeguard, safety
appliance or device attached to machinery except for the purpose of immediately making
repairs or adjustments; and any person or persons who remove or make ineffective any :
such safeguard, safety appliance or device for repairs or adjustments shall replace the same j
immediately upon!/the completion of such repairs or adjustments.

(2) Every employer or person exercising direction or control over any person
or persons who remove such safeguard, safety appliance or device, or over any person
or persons for whose protection it is designed, shall have the safeguard, safety appliance Fl
or device so removed promptly and properly replaced. B

(3) Every employe shall use all safeguards, safety appliances or devices furnished ’_]

for ;us protection 'and shall carry out all regulations which may concemn or affect his
conduct.

§ 211.2. Definitions.

For the application of these regulations:

(1) Establishment - Shall mean any place within the Commonwealth of
Pennsylvania 'where work is done for compensation, to whomever payable, supervision
over which has been given by statute to the Department of Environmental Resources.

(2) Magazine - Shall mean a building or structure, other than a factory building,
used exclusively for the storage of explosives.

(3) Explosives - Shall mean and include any chemical or other substance ™
intended for the purpose of producing an explosion or that contains oxidizing or
combustible units or other ingredients in such proportions or quantities that ignition by
fire, by friction, by concussion, by percussion or by detonator may produce an explosion
capable of causing injury to persons or damage to property. The term explosive includes,
but is not limited to the following: Black Powder (all varieties), dry gun cotton,
nitroglycerine, dynamite, chlorates, fulminates, all sensitized ammonium nitrate
compositions and any other of their compounds or mixtures, smokeless powder, wet gun

]

cotton and wet nitrostarch. '-]
]

i

(4) Primer - Shall mean a cartridge or package of explosive material containing
a properly inserted and attached fuse cap, an electric blasting cap, or a cartirdge or package

to which detonating cord has been attached for the purpose of initiating the detonation
of a column of explosives.’
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(5) Stemming - Shall mean that inert material placed in a borehole after
the explosive charge for the purpose of confining the explosion gases in the borehole
or that inert material used to separate the explosive charges (decks) in decked holes.

(6) Building - Shall mean a building regularly occupied in whole or in part
as a habitation for human beings or any church. schoolhouse, railroad station, store or
other building where people are accustomed to live. work or assemble, but does not mean
or include buildings in which the business of manufacturing explosives or explosive
component parts is carried on in an explosives plant.

(7) Explosive plant - Shall mean and include all lands, with buildings situated
thereon, used in connéection with the manufacturing or processing of explosives or in which
any process involving explosives is carried on, or the storage of explosives thereat, as well
as any premises where explosives are used as component part or ingredient in the
manufacture of any article or device,

(8) Factory building - Shall mean any building or other structure (excepting
magazines) containing explosives in which the manufacture of explosives, or any processing
involving explosives, is carried on, and any building where explosives are used as a
component part or ingredient in the manufacture of any article or device.

(9) Railroad - Shall mean and include any steam, electric or other railroad
which carries passengers for hire.

q (10) Highway - Shall mean and include any public street, public alley or public
road.

(11) Barricade - Shall mean natural features of the ground such as hills, timber
of sufficient density that surrounding exposures cannot be seen when the trees are bare
of leaves, or an efficient artificial barricade consisting of an artificial mound or properly
revetted wall of earth not less than three (3) feet thick at the top.

(12) Person - Shall mean and include individuals, firms, partnerships,
associations, corporation, receivers or any officer of the Commonwealth or any agent or
officer of the above mentioned classes employing any person in this Commonwealth.

(13) Department - Shall mean the Department of Environmental Resources.

(14) Board - Shall mean the Environmental Quality Board.

(15) Secretary - Shall mean the Secretary of Environmnental Resources.

(16) Approved - Shall mean approved by the Environmental Quality Board.

(17) Vehicle - Shall mean any rolling stock or equipment, whether self-propelied
or otherwise and shall include all trailers.

(18) Charge weight - Shall mean the weight in pounds of an explosive charge.

(19) Actual distance - Shall mean the distance in feet from the blast location
to the nearest dwelling house, public building, school, church, commercial or institutional
building neither owned nor leased by the person conducting the blast.

(20) Delay interval - Shall mean the time interval in milliseconds between
successive detonations of the delay devices used.

(21) Scaled distance (Ds) - Shall mean the actual distance (D) in feet divided
by the square root of the maximum explosive weight (W) in pounds that is detonated
per delay period for delay intervals of eight (8) milliseconds or greater; or the total weight

of explosive in pounds that is detonated within as interval less than eight (8) milliseconds.
This means that

D
Ds —T—w
Thus,

. = _Actual Distance
Scaled Distance A/Charge Wt. Per Delay Period
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Example: Given an actual distance of 1,000 feet and a Charge Weight per delay period
of 400 pounds, find the Scaled Distance
1000 1000
- = _“2¥ = 50
Ds 7400 20

Once the safe minimum Scaled Distance has been determined, the safe maximum
Charge Weight per delay for any blast can be determined by use of the relationship:

2
) _D_)
W= ( Ds
Thus,

. 2
. = Actual Distance \
Charge Weight (Scaled Distance ,/

Example: Given an Actual Distance of 1,000 feet and a Scaled Distance of 50, find
the Charge Weight.

2
Charge Weight = (lg—?)-‘-’ = (20) 2 = 400 Ibs.

STORAGE OF EXPLOSIVES
§ 211.31. License and fees.

(a) Every person storing or in possession of explosives shall be required to have
a license for each magazine used for the storage of such explosives. License shall be issued
by the Department upon receipt of information showing compliance with the provisions
of these regulations.

(b) Licenses shall be kept posted conspicuously in or about the magazine for which

issued. Licenses shall expire annually on the thirty-first day of December and shall be
renewed upon payment of the required fee.

(c) Fees for the issuances or renewal of licenses shall be as follows:

Explosives $50
Caps $50

(d) If constructing a Class A or a Class B magazine, a fee of $50 shall accompany
the application for approval of plans. This includes site location approval. Reference should
be made to §211.40 of this title (relating to plans of site location and magazines). Checks,
money orders, or drafts should be made payable to "Commonwealth of Pennsylvania.”

(e) If plans are to be approved for Class A or Class B magazines, separate checks
for approval of plans and for licenses shall accompany applications.

(f) Applications and checks should be mailed to the Department of Environmental
Resources, Division of Mines, Quarries and Explosives, Harrisburg, Pennsylvania.

Source

Tho provisions of section 211.31 amended October 21, 1980, cffective November 8, 1980, 10 Pa. B, 4294,
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§ 211.32. Location of Magazines.

(1) No explosives shall be kept or stored within the Commonwealth unless the
following rules and regulations are complied with, nor shall any explosives be stored in
this Commonwealth other than in magazines of approved type as hereafter provided.

(2) Magazines in which more than fifty (50) pounds of explosives are kept
and stored, must be detached from other structures. Magazines where more than five
thousand (5,000) pounds of explosives are kept or stored must be located at least two
hundred (200) feet from any other magazines. Magazines where quantities of explosives
over twenty-five thousand (25,000) pounds are kept and stored, must have an increase
over two hundred (200) feet, of two and two thirds (2 2/3) feet for each one thousand
(1,000) pounds of explosives in excess of twenty-five thousand (25,000) pounds stored.
Provided, that the said distances between magazines may be disregarded where the total
quantity stored in said magazines, considered as a whole, complies with the quantity and
distance table as given in Paragraph 3. In all cases, the quantity of explosives contained
in cap magazines shall govern in regard to spacing said cap magazines from magazines
containing other explosives, but under no circumstances shall a magazine containing blasting
caps be within a less distance than one hundred (100) feet, not barricaded, or fifty (50)
feet, barricaded, from any magazine other than cap magazine. Where magazines are
protected by natural or efficient barricades, the distance above specified may be reduced
one-half. No blasting caps or other detonating or fulminating caps or detonators shall
be kept or stored in any magazine in which other explosives are kept or stored.

(3) Magazines in which explosives are kept or stored must be located at distances
from buildings, railroads and highways in conformity with the following quantity and
distance table (see Chart L) '

(4) Whenever the buildings, railroad or highway to be protected is effectually
screened from the factory building or magazine where explosives are had, kept or stored
either by natural features of the ground or by efficient artificial barricades of such height
that any straight line drawn from the top of any side wall of the factory building or
magazine to any part of the building to be protected will pass through such intervening
natural or efficient artificial barricades and any straight line drawn from the top of any
side wall of the factory building or magazine to any point twelve (12) feet above the
center of the railroad or highway to be protected, will pass through such natural, or efficient
artificial barricades, the applicable distance in the quantity and distance tables may be
reduces one-half.

(5) No quantity in excess of three hundred thousand (300,000) pounds or in
the case of blasting caps, no number in excess of twenty million (20,000,000) caps shall
be stored in any factory building or magazine.

(6) Excepting only at a factory building or while being used, no person shall
have, keep or store explosives at any place within this Commonwealth unless such explosives
are completely enclosed or encased in tight metallic, wooden, or fiber containers, and
except while being transported or used or in the custody of a common carrier awaiting
shipment, or pending delivery during the time permitted by Federal Law, explosives shall
be kept in a magazine. No person having explosives in his possession or control, shall
under any circumstances permit or allow any grains or particles to be or remain on the
outside or about the containers in which such explosives are held. All containers in which
explosives are held shall be plainly marked with the name of the explosives contained
therein.
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Chart I.

QUANTITY AND‘ DISTANCE TABLE FOR UNBARRICADED MAGAZINES

Column 1 Column 2 Column 3 Column 4
Quantity that may be kept or stored from . R)
nearest building, highways or railroad Distance Distance Distance
1 from from from
Blnstinlisand electric nearest nearest nearest
blasting caps | Other explosives  building railway highway
Number  Number not Pounds Pounds not (feet) (feet) (feet)
over over over over
1,000 5,000 | - - 30 20 10 m]
5,000 10,000 - - 60 40 20
10,000 20,000 | - - 120 70 35
20,000 25,000 - 50 145 90 4s
25,000 50,000 50 100 240 140 70
50,000 100,000 100 200 360 220 110
100,000 150,000 200 300 520 310 150
150,000 200,000 300 400 640 380 190
200,000 250,000 | 400 500 720 430 220
250,000 300,000 500 600 800 480 240
300,000 350,000 600 700 860 520 260
350,000 400,000 | 700 800 920 550 280 '“‘
400,000 450,000 800 900 980 . 590 300
450,000 500,000 900 1,000 1,000 610 310
500,000 750,000 | 1,000 1,500 1,060 640 320
750,000 1,000,000 1,500 2,000 1,200 720 360
1,000,000 1,500,000 2,000 3,000 1,300 780 1390
1,500,000 2,600,000 | 3,000 4,000 1420 850 420
2,000,000 2,500,000 4,000 5,000 1,500 900 450
2,500,000 3,000,000 5,000 6,000 1,560 910 470
3,000,000 3,500,000 | 6,000 7,000 1,610 970 490 j
3500000 4,000,000 7.000 8,000 1,660 1,000 500
4,000,000 4,500,000 8,000 9,000 1,700 1,020 510
4,500000 5,000,000 | 9,000 10,000 1,740 1,040 520 &
5,000,000 7,500,000 10,000 15.000 1,780 1,070 $30
7,500,000 10,000,000 15,000 20,000 1,950 1,170 580
10,000,000 12,500,000 20,000 25,000 2,110 1,270 630
12,500,000 15,000,000 25,000 30,000 2,260 1,360 680
15,000,000 17,500,000 30,000 35,000 2,410 1,450 720
17,500,000 20,000,000 35,000 40,000 2,550 1,530 760
- - 40000 . 45,000 2,680 1,610 800
- - 45,000 50,000 - 2,800 1,680 810 ‘“]
- - 50,000 55,000 2,920 1,750 880
- - 55,000 60,000 3,030 1,820 910 ‘
- - | 60,000 65,000 3,130 1,880 910
- - 65,000 70,000 3220 1,940 970 T
- - 70,000 75,000 3,310 1,990 1,000
- - | 75,000 80,000 3,390 2,040 1,020
- - 80,000 85.000 3.460 2,080 1,040
- - 85,000 90,000 3,520 2,120 1,060 7
- - | 90,000 95,000 3,580 2,150 1,080
- - 95,000 100,000 3,363 2,180 1,090
- - 100,000 125,000 3,670 2,200 1,110 -
- - 125000 150,000 3,800 2,280 1,140 Fl
- - 150,000 175,000 3930 2,360 1,180
- - 175,000 200,000 4,060 2,440 1,220
- - 200,000 225,000 4,190 2,520 1,260
- - 225,000 250,000 4310 2590 1,300
- - 250,000 275,000 4,430 2,660 1,340
- - 275,000 300,000 4,550 2,730 1,380



§ 211.33. Type and Construction of Magazines.

(1) Magazines in which explosives shall be kept or stored shall be of four classes:

Magazines of Class A
Magazines of Class B
Magazines of Class C
Daily Use Magazines

(A) Class A magazines shall consist of those containing more than
two hundred (200) pounds but not in excess of three hundred thousands (300,000) pounds
of dynamite or other explosives, or more than five thousand (5,000) but not in excess
of twenty million (20,000,000) blasting caps or electric blasting caps.

These magazines may be permanently Jocated, or they may be
temporarily located.

(B) Class B magazines shall for the purpose of these regulations be
known as Industrial Storage Magazines, and shall include such as are in close proximity
to and supplying explosives for immediate operation or when the limited quantity stored
does not warrant construction of a Class A magazine, and containing not in excess of
two hundred (200) pounds of explosives or five thousand (5,000) blasting caps.

When Class B magazines are required underground they shall be
located that accidental discharge of the explosive contained therein would not cut off
the escape of persons.

Class B magazines when used underground shall contain not more
than twenty-four (24) hours supply of dynamite, black powder, fuse, blasting caps or
electric blasting caps, electric squibs or other explosives.

Class C magazines are for underground use only and shall consist
of those in which not more than one (1) twenty-five (25) pound keg of black powder
nor one (1) fifty (50) pound box of dynamite or other explosives are kept underground
at one work place to supply the needs of an operator, unless more is necessary to
accomplish one day's work. Not more than one class C magazine each for explosives
and caps may be kept at one place, and these shall be located at a distance of not less
than fifty (50) feet from a working face, not less than ten (10) feet from any tracks
or electric conductors in all cases where such distance is available.

No explosives, blasting caps or electric blasting caps shall be
permitted to remain in a Class C magazine off shift.

(D) Daily use magazines shall consist of those in which not more than
one (1) days's requirement nor more than two hundred (200) pounds of dynamite or
other explosive is transported from a Class A or a Class B magazine for use for such
limited time and in such locations as would make erection of a Class A or a Class B
magazine impracticable. Not more than one (1) daily use magazine each for explosives
and caps shall be transported to a work location.

No explosives, blasting caps or electric blasting caps shall be

allowed to remain over night in daily use magazines.
(2) Permanently located Class A magazines shall be constnrcted as follows:
(A) Frame - The walls shall be constructed of two by six (2 x
6) inch studding with two (2) inch plank or seven-eights (7/8) inch tongued and grooved
or ship lap boards or the equivalent for the outside wall. The inside wall shall be lined
with tongued and grooved reefers or equivalent. The outer wall shall be covered with
not less than No. 26 gauge galvanized corrugated iron or sheet steel on the outside. The
space between the outer and inner wall shall be filled with a minimum of S inches of
dry, clean sand or a weak mixture of cement mortar. All lumber shall be well seasoned
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and free from loose knots, wind shakes, bark edges or decay. These magazines shall be .

approved only for locations under the direct control of the explosives manufacturer at
a manufacturing site. The term "manufacturing site” as used herein shall not be applicable
to sites approved for the field mixing of ammonium nitrate fuel compositions or the like.

(B) Brick - The wall shall be eight (8) inches in thickness. The
?ricks.shall be of medium soft variety laid in cement mortar containing not over 25%
ime. ‘

(C) Concrete - The walls shall be six (6) inches in thickness
constructed of nine (9) parts sand and one (1) part cement, and one-half (1/2) inch
face surface of three (3) parts sand and one (1) part cement.

(D) Concrete blocks - The walls shall be constructed of eight (8)
inch, cored concrete blocks having 2 minimum strength rating of one thousand (1,000)
pounds. The space in the blocks shall be filled with dry clean sand or a weak mixture
of cement mortar.

(E) Fabricated metal - Walls and roof to consist of sectional sheets
of approximately No. 14 gauge metal, securely fastened together. Walls to be lined with
five (5) inches of dry, white oak, five (5) inches of dry, clean sand, or four (4) inches
of brick or weak cement mortar.

(F) Lining for magazines as specified in paragraph (1) and (6) may
be omitted in those magazines under direct control of the manufacturer on a manufacturing
site provided they are used for the storage of black powder only or for the storage of
not more than 100,000 blasting caps.

(3) The following applies to all permanently located magazines:

(A) The foundation shall rest upon an adequate footer and shall be
constructed of stone laid in cement, concrete or concrete black. Magazines of less than
thirty thousand (30,000) pounds capacity shall have seven eighths (7/8) inch tongued and
grooved flooring. Magazines of larger capacity shall have double flooring. All flooring
must be blind or secret nailed.

(B) The floor and ceiling shall be constructed to within two (2) inches
of the walls in order to provide a two (2) inch ventilation space.

(C) Al nail heads shall be countersunk and filled. No metal shall
be exposed within the building in any location where it might come in contact with
explosive containers or explosive materials.

(D) Buffer rails shall be provided on all walls to facilitate ventilation
and to prevent contact of exposives boxes with the walls. These rails shall consist of
horizontal runs of boards from comer to corner on each wall, the boards to be offset
from the walls by two-inch by two-inch (2" x 2") nailing strips securely fastened into
the wall. The buffer boards shall be not less than one (1) inch thick and not less than
- three (3) inches nor more than six (6) inches in width and shall be separated each from

the other by a distance not greater than the width of the boards. The nailing strips
shall be spaced on two (2) foot centers starting four (4) inches from each corner. The
bottom edge of the lowest board shall fit tightly against the magazine floor.

(E] The door shall be a minimum of three (3) feet wide and six (6)
feet high constructed of at least three (3) layers of seven- eights (7/8) inch hard wood
lumber and covered on the outside with a steel plate at least three-eights (3/8) inch thick.

(F) A bullet-proof sand ceiling shall be used, except where permission
for other construction is granted by the Department, constructed as follows: Form a
box by laying a floor of a good grade of tongued and grooved boards, or equivalent
on ceiling joists and build a one by five (1 x S) inch rim, line with one (1) layer of
roofing felt and with five (5) inches of dry, clean sand.

(G) Except for fabricated metal magazines the outer roof shall be
covered with not less than No. 26 galvanized iron fastened to seven-eights (7/8) inch
sheathing. A galvanized iron ridge roof shall be used.

(H) The cornice of the roof shall be constructed of not less than
No. 26 gauge galvanized flat iron, bent over roof sheathing and ends of rafters and
extending three (3) inches down the wall.

(I) Gutters and down spouts shall be used on door side.

(J)  Foundation ventilators shall be spaced not more than five (5)

feet center to center on both sides and ends and the roof equipped with necessary
ventilators.
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Foundation ventilators shall be equipped with outside metal
screens to prevent entry of wild life, fire, burning embers, sparks and the like and shall
be so constructed as to preclude direct line of sight through the foundation wall,

(K) All materials and workmanship used in the construction of
magazines shall be first class.

(L) The magazine shall be located in an isolated place. A damp
location shall be avoided.

(M) The premises on which explosives are kept or stored must
conspicuously defined and marked by signs containing the words "EXPLOSIVES - KEEP
OFF." Such signs must not be placed on magazines, but shall be so located that a bullet
passing through the sign will not strike magazine.

(N) Magazines shall be used exclusively for the storage of explosives
and explosive supplies.

(O) When any magazine is erected, installed, placed or maintained in
any city, borough or community where a fire department is maintained, the custodian
of such magazine shall immediately notify the chief of said fire department as to the
location thereof. Special licenses shall be required for magazines to be used within the
city of Pittsburgh.

(P) No explosives shall be stored or kept in any building used in
whole or in part as a dwelling, school, theatre, or other place where people are accustomed
to live, work or assemble.

(Q) All magazines shall be provided with substantial locks. When
padlocks are used, they shall be securely guarded by a properly constructed steel hood
to prevent tampering, and two padlocks shall be used on each magazine door. The staple
or (eye) through which the padlock is inserted shall be case-harden sufficiently to resist
the attack by a hack saw blade or the like. Locks shall be quality locks with case hardened
shackle and shall be theft proof.

(4) Temporarily located Class A magazines shall be constructed as follows:

(A) Walls of No. 14 Gauge Metal - When the exterior walls and
roof consist of sectional sheets, or the equivalent, of approximately No. 14 gauge metal
securely fastened together, the walls and ceiling shall be lined with five (5) inches of
dry white oak wood and the metal floor shall be lined with a tight wood floor consisting
of a minimum of one (1) inch of tongued and grooved lumber or the equivalent,
cemented into position. The wood lining on the sides may be replaced with five (5)
inches of dry, clean sand, or with four (4) inch thick solid concrete blocks or four (4)
inches of brick or weak cement mortar, provided that these alternate lining materials shall
be faced on the inside of the magazine with not less than three-quarter (3/4) inch thick,
exterior grade plywood or the equivalent, and provided that the inside surface of the
metal wall shall be lined with a minimum thickness of one-half (1/2) inch of exterior
grade plywood.

These magazines shall be supported on secure foundations as wood
posts, brick piers § 211.33.3, or equivalent cribbing of railroad ties or the like may be
employed. When these magazines consist of modified over-the-road trailers, the tires need
not be removed.

®B) Walls of onefourth (1/4) Inch Welded Steel Plate - When a
magazine consists essentially of a welded steel box with a flat or sloping top (roof),
fabricated from one-fourth (1/4) inch steel plate, it shall be lined on the sides and top
with a minimum of four (4) inches of dry white cak wood and the bottom shall be
lined with a tight wood floor consisting of a minimum thickness of one-half (1/2) inch
of exterior grade plywood or the equivalent, securely cemented into position.

(C) Walls of three-eights (3/8) Inch Welded Steel Plate. - When a
magazine consists essentially of a welded steel box with a flat or sloping top, fabricated
from three-eights (3/8) inch steel plate, it shall be lined on the sides and top with a
minimum of two (2) inches of dry white ocak. The bottom shall be lined with a tight
wood floor consisting of 2 minimum thickness of one-half (1/2) inch of exterior grade
plywood or the equivalent, securely cemented into position.

(5) The following applies to all temporanly located Class A magazines:
" (A) The foundation shall be constructed as specified in § 211.33.3,
or a securely mounted cribbing of railroad ties or the like shall be acceptable.
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(B) Buffer rails shall be installed in accordance with the specilications
in § 211.33.3, except that one by one (1 x 1) inch nailing strips shall be permitted.

(C) Magazine doors shall comply with the specifications for doors as
stipulated in § 211.33.3.

’ (D) The wood lining specified above for the sidewalls of temporarily
located Class A magazines may be replaced with five (5) inches of dry. clean sand. with
four (4) inch thick solid concrete blocks, or with four (4) inches of brick or weak cement
mortar, provided these alternate lining materials shall be faced on the inside of the magazine
with not less than three-quarter (3/4) inch thick exterior grade plywood or the equivalent.
and provided that the inside surface of the metal wall shall be lined with a minimum
thickness of one-half (1/2) inch of exterior grade plywood.

(E) Adequate ventilation shall be provided with suitable means to
prevent ingress of sparks or burning embers, rain, snow, leaves or stray rifle bullets. When
magazines of the type defined in § 211.33.4b and 211.33.4c exceed ten (10) feet in
length, they shall be fabricated with two (2) ventilators in the roof, and one (1) ventilator
on each side and on each end. The ventilation openings shall be placed in or near the
ceiling and as close to floor level as is practicable.

(F) On trailer type magazines there shall be a minimum of two (2)
ventilators on each side at the bottom as near floor level as possible, and there shall
be a minimum of one (1) ventilator on each end and on each side as near as possible
to the top of the trailer.

(G) Al nail heads shall be countersunk and filled. No metal shall
be exposed within the magazine in locations where it might come in contact with explosives
containers or explosive materials.

(6) Class B magazines shall be constructed as follows:

(A) Walls of one-fourth (1/4) Inch Welded Steel Plate. - When
Class B magazines are fabricated with one-fourth (1/4) inch steel plate they shall be so
constructed as to comply with the specifications outlined in § 211.33.46.." The wood
lining specified for the side walls may be replaced with other materials as specified in
§ 211.33.5. Ventilation shall be as specified in § 211.33.5. The doors shall be of
convenient dimension, but shall conform in all other respects with specifications outlined
i2nl l§3§151 .33.3. Foundations shall conform to specifications set forth in § 211.33.3 and

(7) Class C magazines shall be constructed as follows:

(A) Class C magazines shall consist of metal-covered or plain wooden
boxes with a hinged lid and means for locking. They may be equipped with handles
for carrying purposes. Class C magazines may be used only under the conditions specified
in § 211.33.]1. These magazines shall be constructed of planed one (1) inch tongued
and grooved lumber or exterior grade plywood. In construction, all joints shall be filled
with white lead. There shall be no exposed metal inside these magazines. Metal covering,
if employed, shall not be thinner than No. 24 gauge.

(8) Daily use magazines shall be constructed as follows:

(A) Daily use magazines shall consist of welded metal boxes lined

with wood and equipped with a hinged metal cover with locking means provided. The

magazines shall be fabricated with not less than one-fourth (1/4) inch thick steel plate

and lined on all sides and bottom with not less than two (2) inches of dry, white oak,
the lining to extend }even with the top of the box. The hinged lid shall be two (2)
inches wider and two (2) inches longer than the outside dimensions of the box and shall
be provided on all four (4) sides with a one-quarter (1/4) inch drip edge to prevent entrance
of water. The lid shall be lined with two (2) inches of dry, white oak positioned and
dimensioned to just fit inside the box lining when closed. Hinges shall be set back at
least three-eights (3/8) inch from the side of the box to permit full opening of the lid.
There shall be no exposed metal inside the Lning of these magazines.

§ 211.34. Plans of Site Location and Magazines.

(1) It shall be the duty of any person, or persons before permission is granted
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to construct a Class A or Class B magazine to fumish the Department of Environmental
Resources with the following:

(A) Maps. plans or sketches of the topographical site location
showing the nearest buildings, nearest railways. nearest highways, and also showing existing
barricades if any and barricades that are intendad to be used. These plans shall be drawn
with a scale of one hundred (100) or two hundred (200) feet to the inch. These plans
must be furnished in triplicate.

(B) Plans and specifications of the proposed magazine shall also
be furnished and shall be included as part of the topographical site plan. (NOTE - A
fee of twenty dollars ($20.00) payable to the Commonwealth of Pennsylvania must
accompany plans and specifications submitted for approval for the construction of Class A
and Class B magazines and include site location plans approval under provision of the
Fire and Panic Act.)

(C) It shall be unlawful to start construction of any Class A
magazine within this Commonwealth before the approval of topographical site location,

plans and specifications is given and approved by the Department of Environmental
Resources.

§ 211.35. Handling and Housekeeping.

(1) No package of explosives shall at any time be opened within fifty (50)
feet of any magazine. Use only wooden, rubber, rawhide, fiber, zinc or babbitt mallet
and wood wedge when opening packages of explosives.

(2) No artificial light shall be used in magazines, except approved portable
electric dry cell battery lamps or lanterns or approved type for explosive buildings.

‘a (3) All magazines shall be kept free from grit, paper, rubbish and empty
packages.

(4) Explosives shall be kept in closed containers.

(5) Only authorized persons shall be permitted to have access to magazines.

(6) Al premises surrounding magazines must be kept free from brush, dry grass,
and similar growth for at least twenty-five (25) feet around magazine and no inflammable
materials shall be placed near or about magazines. Any unsound trees in the vicinity
shall be removed if they are of such height as would permit them to fall on a magazine.

?

§ 211.36. Records of Disposition of Explosives

(1) No person, firm, association or corporation shall engage in the manufacture,
storage, handling, use or sale of explosives without obtaining a proper permit from the
Department.

(2) Every person, firm association or corporation selling, giving away, or
distributing explosives shall be referred to collectively as the seller in interpretation of
this Rule, and any person or organization purchasing or receiving as a gift explosives from
a seller shall be referred to as the purchaser.

(3) The seller shall be required to have a permit issued by the Department
for the purchase, possession and sale of explosives. This permit shall be required of jobbers,
wholesalers, dealers, and retailers, whether or not they physically handle, store or have
possession of the explosives. This permit is also required for all non-residents who desire
to sell explosives within the Commonwealth. Whether explosives are picked up by the
purchaser or delivered by the seller, they shall be delivered only to a licensed magazine,
or to a particular blast immediately to be loaded and fired which will require use of
the entire quantity of explosives delivered. Sellers permit forms shall be prepared in
duplicate and forwarded to the Department of Environmental Resources, Division of Mines,
Quarries and Explosives for validation. After validation one copy of form will be retained
in the Department files and the other returned to the applicant for retention in his files.

(4) The purchaser shall be required to have a purchaser's permit issued by the
Department for the purchase of explosives from a seller. This permit shall show the name,
address, type of business engaged in by the purchaser, and location at which the explosives
are to be used and the purpose for which they are to be used. The permit shall show
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also the location of the purchaser, explosives storage magazines and the current storage

magazine license numbers as well as the names and license numbers of all licensed blasters
employed by the purchaser.

A special permit shall be issued to those purchasers who do not store
explosives, but who elect to have their blasting operations performed by others who bring
to a given blast only the quantity of explosives required for that blast. Storage magazine
license numbers will not show on these special permits but there shall be shown the name
and address of the persons doing the blasting and the names and license numbers of licensed
blasters employed by the persons doing the blasting. The special permit shall show also
the names and license numbers of any licensed blasters employed by the purchaser.

(5) Permit forms shall be in triplicate, one copy being retained in the
Department offices, one copy to be delivered to the seller by the purchaser at the time
of first purchase, and one copy to be retained by the purchaser. These records shall
be retained at least until the end-of the calendar year next following the year of issue.

(6) Permits expire on April 30, and are renewable on May 1 of each year.

(7) Permits are not transferable.

(8) A permit may be suspended for a stated length of time for due cause by
the Associate Deputy for Mines and Land Protection upon recommendation by the Chief
of the Division of Mines, Quarries and Explosives. A permit may be revoked by the
Secretary of the Department of Environmental Resources after written notice to the holder
of the permit and a hearing before the Environmental Hearing Board.

(9) The seller shall keep at all times as accurate journal or form of record
in which must be legibly entered from time to time as made, each and every sale or
gift of explosives. Such record must show name and address and purchaser's permit number
where applicable, of person to whom sale or gift was made, if the purchaser is not known
to the seller, a record shall be made of the motor vehicle operator’s license number and
motor vehicle registration number, the name of person to who delivered, and business
of person to whom delivered, business of person who received same, and the purchaser's
permit number. The identifying data shall be recorded on the sales slip. This record
must be kept at the ilocal office or place of business for at least the current year plus
one year, and so much of the data therein contained as may relate to any special inquiry
shall be furnished to .the Secretary of Environmental Resources, or authorized
representative, on proper demand therefore for the express purpose of determining whether
such explosives were used for an unlawful purpose.

(10) Daily inventory shall be kept by a competent responsible person of all
explosives and blasting caps received and/or being used in the field, such as used from
the Daily Use Magazine, also Class A or Class B magazines used for storage, and if on

a rare occasion being| used from a truck or van if and when such practice is condoned
or approved.

§ 211.37. Existing Magazines.

Magazines, erected prior to the promulgation of these regulations, which comply with
the intent and purpose of the regulations but are not in accordance with all detailed
specifications may remain at the discretion of the Department. The Department shall
have the authority to compel changes necessary to comply with regulations, or to reduce
the capacity in accordance with requirements governing construction or distance tables.

§ 211.38. Blasting Caps.

Blasting caps and electric blasting caps may be transported in the same motor vehicle
with high explosives, as follows: The blasting caps and electric blasting caps shall be
packed in outside shipping containers, or in packages in an outside box made of 1 inch
lumber lined with suitable padding material not less than 1/2 inch thick or a box made
of not less than 12 gauge sheet metal lined with plywood or other suitable material not
less than 3/8 inch thick so that no metal is exposed. Hinged cover and fastening device
are required on boxes. These boxes must be loaded in motor vehicle so that contents
of box will be immediately accessible for removal.
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SAFETY PRECAUTIONS
§ 211.41. General

Explosives for which these Safety Precautions are compiled are those generally used

for commercial purposes and include black powder, high explosives, blasting caps and
electric blasting caps.

The following precautions should always be observed in shipping, storing, handling
or delivering explosives, or when near explosives.

(1) Black powders are ignited (exploded) by spark, flame or heat above 516
degrees Fahrenheit.

(2) High explosives (of which dynamite is the best known) are exploded by
detonation, usually by blasting caps or electric blasting caps; they burn rapidly and while
burning are hable to explode and will explode if heated to a temperature exceeding 360
degrees Fahrenheit or by the impact of a bullet fired into them.

(3) Blasting caps and electric blasting caps are devices having aluminum or
copper shells which protect and contain a very sensitive explosive which will explode from
:gark;, shock, heat or by friction. Do not touch, pick or disturb the explosive contained

erein.

(4) Whenever it becomes necessary to destroy damaged explosives, immediately
communicate with the manufacturers for advice and instruction.

(5) Do not carry or allow others to carry matches or to smoke.

(6) Do not allow shooting or allow anyone to have cartridges or firearms.

(7) Do not allow unauthorized persons near explosives.

(8) Keep constant watch for broken, defective or leaky packages.

(9) Do not allow metal bale hooks or other metal tools to be used.

(10) Do not open or recooper packages of explosives with metal tools.

(11) Do not leave explosives unless they are stored in a locked magazine or
under continuous observation of responsible persons.

(12) Do not carry blasting caps or electric blasting caps or any explosives in
your pockets, or leave them around where children or others can meddle with them.
(13) Do not store, use or handle explosives in or near a residence.

(14) Do not allow explosives to become wet or be exposed to the weather.

(15) Do not throw packages of explosives violently down or slide them along
floors or over each other, or handle them roughly in any manner.

(16) Children or other unauthorized persons shall not be permitted to be present
where explosives are being handled or used. '

(17) It is prohibited to handle, use, or be near explosives during the approach
or progress of an electric storm. All persons shall retire to a place of safety. Guards
shall be posted to prevent trespass by unauthorized persons.

(18) Explosives or blasting equipment that are obviously deteriorated or damaged
shall not be used.

(19) Abandonment of any explosives, explosive devices or any other materials
which might be detonated, ignited or decomposed in such manner as to endanger persons
or property shall be prohibited. The supplier shall be consulted regarding return, or
destruction of explosives.

(20) All persons employed in operations where there may be exposure to falling
objects shall be provided with, and shall wear protective hats or caps.

(21) It shall be prohibited to uncoil the wires or use electric blasting caps in
the vicinity of operating radio-frequency transmitters except at safe distances. The
manufacturer or the Iustitute of Makers of Explosives pamphlet on "Radio Frequency
Hazards" shall be consulted. See Appendix A.

(22) No person shall be permitted to prepare or detonate explosive charges unless
another person is present within calling distance, and able and ready to render assistance
in the event of accident or injury.

(23) A test shall be made for presence of stray currents to any blasting operations
in the vicinity of electric lines such as transmission lines, electrified railways and the like.
Electric blasting caps shall not be used if stray currents are present.
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(24) Notwithstanding any other Regulations, no blasting, whether of overburden,
stone, clay or other material, shall be done or performed in such manner and under such
circumstances or conditions as to eject debris into the air, as to constitute a hazard or
danger or do harm or damage to persons or property in the area of the blasting.

(25) Blasts shall be fired only between sunrise and sunset unless otherwise
authorized by the Department.

§ 211.42. Transportation of Explosives.

Transportation within the Commonwealth of Pennsylvania of explosives or explosives
devices on highways, streets or other public ways or toll roads, including the Pennsylvapxa
Turnpike, shall be in accordance with stipulations and regulations for the transportation

of e)éplosives as set forth from time to time by the Hazardous Substances Transportation
Board. ‘

Transportation of explosives on ways other than highways, streets, or other public
ways or toll roads, shall be within the purview of Act 537, approved July 1, 1937,
P.L. 2681, as amended, and shall be in accordance with stipulations and regulations set
forth herein.

(1) All shipments of explosives, upon reaching destination, shall be unloaded
immediately and the vehicle shall be removed from the storage or blasting area. Under
no circumstances shall a vehicle be used for the storage of explosives.

(2) Repairs shall not be made on any vehicle containing explosives; prior to
commencing repairs 'all explosives shall be removed to another vehicle or stored in
accordance with the regulations for the storage, handling and use of explosives.

(3) Every vehicle used for transporting explosives shall be equipped with and
obviously display proper signs or markings on each side, front and rear, with the word
"EXPLOSIVES" in letters not less than four (4) inches high.

(4) Dynamite packages which are stained or show other signs of leakage shall
not be transported without first consulting the manufacturer for advice.

(5) No person shall Joad or unload explosives from any vehicle while the engine
is operating. All actions necessary to prevent the movement of the vehicle, while being
loaded or unloaded, must be taken.

(6) No smoking shall be permitted in or about any vehicle used for the
transportation of explosives, when being loaded or unloaded or in any stage of
transportation or distribution of blasting materials; and no smoking signs shall be posted.

(7) Any vehicle transporting explosives within the State must bear the latest
safety inspection sticker of the Bureau of Motor Vehicles of the Commonwealth of
Pennsylvania.

(8) Explosives in excess of two thousand (2000) pounds shall be transported
in closed-body vehicles; if open-bodied vehicles are used for lesser loads the ends and
sides shall be high enough to prevent explosives from falling off, and the load shall be
covered with a fire-resistant tarpaulin.

(9) The inside of the bed used for transporting explosives shall be of wood
or other non-sparking material.

(10) When the vehicle is being used for the transportation of explosives, metals,
metal tools, blasting machines or other articles or materials likely to damage such explosives
may be transported in the same vehicle provided the different parts of such loads are
separated by substantial bulkheads so constructed as to be capable to prevent such damage.
Explosives and blasting caps or electric blasting caps shall be separated each from the
other and from other materials by four (4) inch thick bulkheads. See § 211.38.

(11) No matenals such as matches, firearms, electric storage batteries, flammable
substances, acids, oxidizing agents (other than ammonium nitrate in original containers),
or corrosive compounds shall be transported in the same vehicle with explosives.

(12) The vehicle shall be equipped with not less than two (2) fire extinguishers,
approved by the National Board of Underwriters; and shall be easily accessible, filled and
ready for immediate use.

(13) The chassis, engine, pan and all other parts of the truck shall be kept free
of all surplus oil and grease.
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(14) Any person transporting explosives shall be responsible for a daily inspection
of the vehicle and a log of such inspection shall be maintained. This log shall set forth
the following:

(A) That all fire extinguishers are filled and ready for immediate use,

(B) That all electric wiring is completely insulated,

(C) That the chassis, engine and all other parts of the truck are free
of surplus grease or oils,

(D) That the fuel tank and fuel lines have no leaks,

(E) That the condition of the vehicle is such as to meet the
requirements for inspection under the Motor Vehicle Code of the State.

(15) Explosives shall be transported in their original containers or in
State-approved and licensed magazines. See § 211.38.

(16) When transporting explosives, the vehicle shall be driven by licensed driver,
who shall be twenty-one (21) years of age or older, careful, capable, reliable, able to
read and write the English language; and who shall not be addicted to the use of intoxicants
or narcotics. It shall be the duty of any person employing a driver of a vebhicle to be
used for the transporting of explosives to obtain proof of age of such driver.

(17) Special care shall be exercised to the end that packages or other containers
containing explosives shall not catch fire from sparks or hot gases from the exhaust tailpipe.

(18) In the event of any emergency involving any vehicle transporting any
explosives, every available means shall be employed to prevent individuals, other than those
employed in the protection of persons or property or in the removal of hazards or wreckage,
from congregating in the vicinity; such means shall also be employed to prevent smoking,
to keep flame away, and to safeguard against the aggravation of the hazard present.

(19) Refueling of vehicles while transporting explosives shall be prohibited.

(20) In the event that any motor vehicle laden with explosives is entangled with
another or with any other object or structure, following an accident, no attempt shall
be made to disentangle, either vehicle, or the laden vehicle from the object or structure,
until the explosives, together with fragments thereof, are removed to another vehicle or
stored in accordance with the regulations for the storage, handling and use of explosives.

§ 211.43. Storing Explosives.

A competent person shall always be in charge of explosives and magazines in which
explosives are stored, shall keep magazine keys, and shall be responsible that all proper
ety precautions are taken.

(1) If artificial light is needed, use only an approved electric flash light or
electric lantern. Do not use oil bumning or chemical lamps, lanterns, candles or matches.
See also § 211.35.2.

(2) Moisture damages all kinds of explosives, therefore every precaution should
be taken to keep them perfectly dry.

(3) Do not for any length of time expose explosives of any kind, or any type
of fuse, to sources of heat such as from radiators, steam pipes, stoves or any other sources
of heat, such as direct rays of the sun. Such heat tends to separate and decompose the
explosives ingredients. Every effort shall be made to keep explosives and fuse cool and

(4) Keep the door of a magazine securely locked when not engaged in the
m e.

(5) Keep ground around magazines clear of leaves, grass, trash, stump or debris
to a distance of twenty-five (25) feet to prevent fire reaching them. Any unsound trees
in the vicinity sufficiently tall as to fall on a magazine shall be removed.

(6) If leak develops in magazine roof or walls, repair it at once.

(7) Always use oldest stock first.

(8) Open boxes of explosives shall not be stored in magazines. Partially used
boxes of explosives shall be resealed before return to magazine storage.

(9) When black powder and dynamite are both stored in one magazine store
each explosive separately.

(10) Dynamite boxes should be laid flat, top side up. Black powder should
‘be stored with kegs standing on ends, bungs down, or on sides, "seams down."
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Corresponding grades and brands should be stored together in such manner that brand
and grade marks will show. All stock should be stored so as to be easily counted and
checked and so that the oldest stocks can be delivered or used first.

(11) Always be on the lookout for dynamite cases showing stains of any nature
caused by leakage of any substance from within the case and report it immediately.

. (12) Black powder kegs should be thoroughly shaken by hand sufficiently often
to prevent caking. Do not knock against floor or against each other.

(13) Magazine floors should be regularly swept and kept clean. Destroy sweepings
from dynamite magazine floors by burning. Destroy sweepings from black powder
magazine floors by throwing them in water.

(14) In case magazine floors become stained with nitroglycerine, scrub well with
a stiff broom, hard brush or mop with a solution prepared as follows: Dissolve one (1)
pound of sodium sulfide in 1 1/2 quarts of water, add 3 1/2 quarts of denatured alcohol
and one (1) quart of acetone. Stir until a uniform mixture results and store in a
polyethylene bottle. Use plenty of liquid so as to thoroughly decompose the nitroglycerine.

(15) Do not have loose dynamite, black powder or blasting supplics exposed
in any magazine.

(16) Do noI pile damaged or unusable explosives with usable stocks.

(17) Do not keep or use any steel or metal tools in a magazine or store any
commodity except explosives in a magazine.

(18) Do not open packages of explosives or pack or repack explosives in a
magazine or within S0 feet of a magazine.

(19) Do not leave explosives lying around where children or people can meddle
with them. Always keep them under lock and key in a suitable magazine.

(20) Do not store explosives in any building or structure in which persons may
live, work or assemble, or in any place where in event of an accident loss of life or
property might result, .

(21) Blasting caps, electric blasting caps, non-electric MS delay caps or similar
devices shall not be stored in the same box, container, or magazine with other explosives.

(22) Detonating cord, cast primers and the like shall not be stored with blasting
caps, electric blasting' caps or like devices.

(23) Magazine rules shall be posted in every magazine and these rules shall be
complied with. !

(24) The person or company who is the ultimate user, upon receiving delivery
of explosives at a magazine shall, by means of a suitable stamp, mark each package, case
shipping container, bag or other container such as carton for electric blasting caps with

an identifying code designation. This code shall serve to identify the buyer and to show
the date of receipt of material.

§ 211.44. Instrumentation.

(1) All three-component portable displacement seismographs currently in use
will be approved until further notice by the Department of Environmental Resources.

(2) A direct reading velocity instrument shall be approved by the Department
of Environmental Resources only if it has a frequency range of 2 cycles per second to
150 cycles per second or greater, a velocity range of 2.0 in/sec. or greater, adheres to
design criteria for portable seismographs as outlined in USBM RI-5708, USBM RI-6487,
and meets such standards as are established from time to time by the Department of
Environmental Resources.

(3) Three-component instruments of both the direct reading velocity type and
the displacement type will be approved by the Department of Environmental Resources
for use as follows:

(A) Particle velocity reading may be calculated from results obtained
by a displacement instrument or obtained from an approved direct reading velocity
instrument in any blasting operation where all of the following conditions exist:

(i) Recording distance is over 200 feet from the blast.

(i) Scaled distance is numerically greater than 25.

(iid) Frequency range is 40 cycles per second or less.
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(B) A direct reading velocity instrument will be required in any
blasting operation where all of the following conditions exist:
(i) Recording distance is less than 200 feet from the blast.
(i) Scaled distance is numerically less than 50.
(C) A direct reading velocity instrument will be required in any
blasting operation where all of the following conditions exist:
. (i) Recording distance is more than 200 feet from the blast.
(ii) Scaled distance is numerically less than 25.
(D) A direct reading velocity instrument will be required in any
blasting operation where all of the following conditions exist:

@) Recording distance is more than 200 feet from the blast.
(ii) Frequency range is in excess of 40 cycles per second.
(iii) The analysis of Seismic Data shall be conducted by a completely

independent company, one not related to the company performing the blasting or for
whom the blasting is being performed.

§ 211.45. Blasting Operations.

In all blasting operations, except as hereinafter provided, a scaled distance of fifty (50)
or numerically greater may be used to determine the maximum charge weight per delay
interval of eight (8) milliseconds or greater without the use of seismic instrumentation.

(1) If a scaled distance of less than fifty (50) and an actual distance of more
than three hundred (300) feet is used, then seismic instrumentation of each blast is
required unless on at least five (5) blasts, previously conducted as hereinafter provided,
instrumentation has shown that the maximum peak particle velocity of any one of three
mutually perpendicular components of the ground motion in the vertical and horizontal
directions at the specific location is one inch per second or less and for all future blasts
the scaled distance is equal to or numerically greater than the scaled distance for the
instrumented blast. Such five (5) blasts shall be conducted in accordance with a plan
previously approved by the Department of Environmental Resources and the results thereof
may be used as the basis for all future blasting until such time as a complaint shall have
been filed with the Department of Environmental Resources. Upon the filing such
complaint the Department may require the operator to conduct all future blasts at a scaled
distance of fifty (50) or numerically greater, or to instrument all blasts conducted at
a scaled distance of less than fifty (50) or to conduct five (5) additional test blasts as
previously set forth.

(A) Plan for five (5) instrumented blasts submitted to the Department
of Environmental Resources for approval shall consist of a map or plan showing the quarry
property, the nearest dwelling house, public building, school, church, commerical or
institutional building neither owned nor leased by the person conducting the blasting and
the locations of each of the proposed five (5) instrumented blasts. These plans shall
be drawn to a scale of two hundred (200) feet to the inch, shall be furnished in triplicate
and shall be accompanied by a fee of $20.00 payable to the Commonwealth of
Pennsylvania.

(2) If a scaled distance of less than fifty (50) and an actual distance of less
than three hundred (300) feet is used, then seismic instrumentation of each blast is

required unless the person conducting the blast elects to use the following table to
determine the maximum charge weight:

Actual Distance Charge Weight
0-10 1/8 pound total shot
1’ - 15 1/4 pound per delay interval of

eight (8) milliseconds or greater

16' - 20' 1/2 pound per delay interval of
eight (8) milliseconds or greater
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§ 21146

Actual Distance Charge Weight

21' - 2§ 3/4 pound per delay interval of
eight (8) milliseconds or greater

26' - 30' 1 pound per delay interval of
eight (8) milliseconds or greater

31' - 300 add 1/8 pound per additional foot

of distance per delay of eight (8)
milliseconds or greater.

Records.

A record of each blast shall be kept. All records shall be retained at least until
the end of the calendar year next following the year in which the record is made and

shall be available for inspection by the Department of Environmental Resources and shall
contain the following minimum data:
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20.
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. Name of Company or Contractor.

. Location, date and time of blast.

. Name, signature and license number of blaster in charge.
. Type of material blasted.

. Number of holes, burden and spacing.

. Diameter and depth of holes.

. Types of explosives used.

. Total amount of explosives used.

. Maximum amount of explosives per delay period of eight (8) milliseconds

or greater.

. Method of firing and type of circuit.
. Direction and distance in feet to nearest dwelling house, public building,

school, ' church, commercial or institutional building neither owned nor
leased by the person conducting the blasting.

Scaled Distance, Ds.

Weather conditions.

Direction of wind.

Height or length of stemming.

Were mats used?

Type of delay electric blasting caps used and delay periods used.

The person taking the seismograph reading shall accurately indicate exact

location of seismograph is used, and shall also show the distance of
seismograph from blast.

Seismograglh records, where required:
a.  Name and signature of person operating seismograph.
b. Name of person analyzing the seismograph record.
Maximum number of holes per delay period of eight (8) milliseconds or
greater.

| USE OF EXPLOSIVES

General Requirements and Procedures.

(1) Each person before he opens a magazine or keg of black powder, or box
of dynamite, or other explosives, or before he approaches same, shall first place any lamp
with open flame, or any lighted pipe, cigar, or cigarette, or any other thing containing
open fire not less than one hundred (100) feet from such magazine, box, or keg.

(2) The use of an axe, bar, hammer, pick or other iron or steel implement
to punch holes in or open containers of dynamite, black powder, blasting caps, electric
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blasting caps or detonators, electric squibs or other explosives is prohibited. A wooden,
rubber, rawhide, fiber, zinc or babbit mallet and wooden wedge shall be used in opening
containers of dynamite. Metal slitters may be used to open fiberboard boxes, but the
slitter shall not contact the metal stitching on the box.

(3) The conduct of all blasting operations shall be under the direct control
and supervision of competent and responsible persons who are blasters licensed by the
Department. No person shall be permitted to fire any charge of explosives in blasting
operations except the blaster designated as in charge of the blast, who shall be a blaster
licensed by the Department. It shall be the responsibility of the operations management
where blasting is to be accomplished, to designate for each and every blast the licensed
blaster who is in charge of each blast, and the record book shall show the name and
license number of this blaster. The superintendent, foreman, or person in charge of every
operation where blasting is to be done shall post in a conspicuous place in proximity
to the operation the name or names of individuals all of who must be licensed blasters
as aforesaid, who are to handle the work of blasting.

(4) In charging holes for blasting, only wood tamping sticks shall be used.
Sectional poles connected by brass fittings shall be permitted, provided only the wooden
end of the pole is used for tamping purposes.

(5) Horizontal holes shall be charged only in cartridge form except where
powder is used and loaded by a method approved by the Department. Such powder
shall be of a character to withstand a sstisfactory friction, impact and free burning test
conducted by the Department. Where black powder and dynamite are used in the same
hole, separate primers shall be used unless the dynamite is used to detonate the black
powder or detonating cord is used. All holes shall be adequately stemmed to a depth
not less than eight (8) inches, except where the hole itself is less than eight (8) inches
in depth in which case the hole shall be stemmed in its full depth. Nothing in these
regulations shall be construed to prohibit the slitting of dynamite cartridges nor the dividing
of them into two (2) or more pieces. '

(6) When holes are being charged or have been charged with explosives, no
person, other than licensed blasters and no more than six (6) helpers for each licensed
blaster working on the charge, shall be permitted or required to work on or near the
face or near any point where he shall be in immediate danger. No equipment other
than equipment necessary for loading shall be permitted to operate within fifty feet of
holes loaded or being loaded with explosives.

(7) When explosives are used in primary shooting, the Department recommends
that they be fired by means of detonating cord or electric current from a blasting machine,
or from a power line equipped with properly wired blasting switch facilities. Nothing
less than No. 6 blasting caps or electric blasting caps or detonators shall be used to fire
explosives at any time. The use of fuse and caps to explode black powder charges will
be accepted. The use of patent squibs or patent matches is prohibited, except squibs of
Daddow or Powell type. Nothing in these regulations shall be construed to prohibite
the use of fuse and blasting caps in primary shooting, mud capping, black holing or pop
shooting. Each blaster or shooter using a blasting machine or blasting switch, before
connecting the charge to the leading wores, shall first ensure that such wires have been
disconnected from the blasting machine or the blasting switch. The practice of connecting
a charge with the leading wires before placing the charge in position is prohibited. Storage
and dry cell batteries shall not be used as sources of power for electrical blasting, and
neither shall use be made of automobile generators, spark plugs on any kind of equipment,
cap-lampfbatteries, welding machines, electroplating generators, or any other inadequate
source O wer,

(8) Al types of blasting machines not now in use and to be used in the
gommonwealth of Pennsylvania shall be approved by the Department of Environmental

esources.

(9) Blasting machines must be tested at least monthly by procedures
recommended by the manufacturers or supplier to ensure performance at rated capacity,
and a record kept of these tests. Caps to be used in these tests shall be buried one
(1) foot in the ground.

(10) Whether a blast is to be fired by a blasting machine or a power line, it

211.18



is the responsibility of the licensed blaster to determine and have available the required,
adequate power for the blast.

i (11) When fuse is used, its length shall be in accordance with specifications found
in_Paragraph (15). All blasting caps shall be crimped to the fuse with a crimper. The
crimping of blasting caps by the use of a knife or the teeth is prohibited. No fuse shall
be capped in or within ten (10) feet of any magazine.

(12) Prior to the firing of a charge the person in charge of such blast shall

ensure that all loose black powder or dynamite around the hole has been cleared away
in order to prevent a premature explosion.
‘ (13) Prior to the firing of a blast, the person in charge of such blast shall notify
all persons who may be in danger therefrom and sound a recognized whistle or siren
of sufficient power to be heard in the general area. The warning of the public on a
public highway shall be accomplished by a person waving a red flag and all traffic flow
shall be stopped.

. (14) Blasting operations shall not be conducted within 800 feet of a highway
or public roadway, unless due precautionary measures are taken to safeguard the public.
Trunk lines of detonating cord shall be covered.

(15) When fuse is used, the minimum length of fuse shall be thirty (30) inches.

(16) The licensed blaster loading the bore holes or responsible for the loading
of the holes in any given blast shall also fire the blast. It shall also be the responsibility
of the licensed blaster, after each blast, to closely inspect the blast site for any missed
holes prior to muck removal, and also before any further drilling is authorized.

(17) A hole which has missed fire shall not have the charge withdrawn. Every
work place in which a hole has missed fire shall remain idle for one (1) hour before
reentry is made if approved fuse was used. Otherwise the waiting period shall be not
less than six (6) hours. In the event that a powder squib or electric current from a
blasting machine or powder line was used to explode a hole which missed fire, the waiting
period shall be not less than fifteen (15) minutes, provided that the wires have been
disconnected from the blasting machine or powder line. The handling of misfired holes
shall be accordance with the following specifications, under the personal supervision of
the blaster foreman. If the misfired hole has eighteen (18) inches or less of stemming,
nothing in this rule shall be construed to prohibit the recharging of the missed hole on
top of the old stemming. If the unfilled portion of the missed hole is insufficient to
accommodate the new charge and stemming, or if the missed hole has been stemmed
- the full depth, a new hole shall be drilled or compressed air may be used to clean out
the stemming in the old hole. The second hole shall be not less than two (2) feet away
from the missed hole. When a well hole or tunnel shot has missed fire the owner, operator,
superintendent, or blaster in charge shall immediately notify the Department of
Environmental Resources by telephone or telegraph and no attempt shall be made to
remove the charge or refire the hole or shot until permission has been given by the
Department.

(18) Except |in cases of simultaneous firing or firing with millisecond delay
electric blasting caps, the total number of explosions in every blast shall be counted by
the licensed blaster, or by the pit, quarry or blaster foreman. If the total number of
explosions is less than the number of charges that were to be fired, a report shall be
made to the pit, quarry or blaster foreman. When it is not certain that all charges have
been exploded, no person shall enter the place where such charges were fired within the
time limits and under the conditions enumerated in Paragraph (17).

(19) Primers shall not be made up in a magazine or near excessive quantities
of explosives, nor in excess of immediate needs. The primer cartridge shall not be brought
to the hole until ready to make up and place the primer in the hole. To permit the
primer cartridge and/or cap to lay on the ground where they may be trod upon is
prohibited. The primer shall not be slit, dropped, deformed, or carelessly handled in
any way shall not be tamped.

(20) Blasting caps and electric blasting caps shall not be forced into dynamite.
The cap shall be inserted into a hole made with a punch designed for the purpose.

(21) Holes loaded with black powder or pellet powder shall not be back-primed
when they are to be rued with safety fuse and blasting caps.
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(22) When detonating cord is used in loading holes, the cord shall be cut from
the supply roll immediately after placement in the hole leaving a sufficient length at the
top of the hole for connection purposes, and the supply roll immediately removed from
the site.

(23) Explosives shall not be stacked in surplus near working areas during loading
operations and shall not be brought to a hole in greater quantity than will be required
for that hole.

(24) When bore holes have been enlarged by springing (enlarging the hole with
explosives), or upon completion of drilling, the holes shall not be loaded before making
certain that they are cool and do not contain any hot metal, or burning or smoldering
material. Tempertaures in excess of 150 F. are dangerous. It shall be prohibited to
spring a bore hole near another hole loaded with explosives.

(25) Before loading a bore hole it shall be carefully checked for condition with
a wooden tamping pole, a tape, a light, or a mirror, Use of magnifying mirrors shail
be prohibited. Explosives shall not be forced past any obstruction in a bore hole.

(26) Electric blasting caps shall be tested for continuity of circuit before the
primers are made up, after the bore hole has been loaded and stemmed, and as the final
connecting of the wires progresses. These tests shall be made only with a blasters
galvanometer specifically designed for the purpose. The shunts shall not be permanently
removed from electric blasting cap leg wires until final connection into the circuit.

(27) The use of abrasive or sharp edges constituents in stemming material shall
be ?_voided as the tamping operation may sever electric blasting cap leg wires and cause
misfire.

(28) Electric blasting caps shall not be employed in a blast if there is any
possibility of wires from the circuit being thrown against electric lines.

(29) After loading operations are completed, any wood, paper or fiber materials
employed in packing explosives shall be inspected for the presence of explosives and
removed to an isolated area. After the blast has fired, such materials shall be burned
and no person should be nearer than 100 feet after the bumning has started.

(30) No effort shall be made to reclaim deteriorated or damaged fuse, or to
rt;claim electric blasting caps when the leg wires have been broken off near the top of

e cap.

(31) Leg wires of electric blasting caps or lengths of detonating cord shall not
be spliced if the resulting splices will fall within the bore hole.

(32) Electric wires and cables of any kind shall not be permitted near electric
lI:}asting caps or other explosives except at the time and for the prupose of firing the

ast.

(33) Only explosives designated for such use shall be employed in underground
blasting operations.

(34) When electric blasting operations are located near highways or other public
ways, signs shall be erected at least S00 feet from the blast areas reading: 'BLAST AREA
- SHUT OFF ALL TWO-WAY RADIOS'. The letters of these signs shall be not less
than four (4) inches in height on a contrasting background.

(35) Mudcapping in blasting operations shall be permitted only where it would
endanger the safety of the workmen to drill the rock or material to be blasted. If
muldlca%ping is necessary, no more than ten (10) pounds of explosives shall be used for
each charge.

(36) When blasting to an open vertical face, the face shall be checked for loose,
hanging material or other faults prior to beginning of loading operations.

(37) When a blast is being loaded, the loading of individual well drilled holes
shall be followed with a blaster's logging tape and a record kept.

(38) Do not return to the scene of a blast until all smoke and/or fumes have
been dissipated by natural or artifical means.

(39) All explosives remaining at the site of a blast after loading has been
completed shall be returned to an approved, licensed magazine prior to firing the blast.

(40) When loose dynamite has been poured down a bore hole, the dynamite
shall not be tamped, but the hole shall be stemmed.

(41) When blasting in close proximity to residences or other occupied buildings,
highways, railroads or other locations where injury to persons or damage to property could

%cc;r, blasting mats or other protective means shall be used to prevent fly debris. See
11.41.
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§ 211.52. Blasting in the Vicinity of Utility Lines.

All regulations set forth in this section shall apply to underground and exposed utility
lines making solid contact with the surface. The utility lines covered by these regulations
shall be defined as, but not limited to gas, water and oil transmission lines, storm and
sanitary sewers, electric lines and telephone lines, etc. These rules shall not be applicable
to utility lines located above the surface, but in such instances safe blasting techniques
shall be employed so as not to inflict damage to the supporting foundations.

(1) Utility lines located in the vicinity of any blasting operation should be
shown on the plans provided by the engineer or architect and it shall be the responsibility
of the contractor to verify this location. In event the provided plans show no utility lines
and it is suspected that such lines are in the immediate vicinity, the contractor shall make
a concentrated effort to substantiate their existence as to the horizontal distance from the
closest hole of the blast and depth below the surface.

(2) When blasting in the vicinity of utility lines the blaster will endeavor to:

(A) Use a drilling pattern and blast initiation procedure that will
provide the greatest relief possible in a direction away from the utility line so as to keep
the resulting vibration and actual ground movement to the lowest possible level.

(B) Use a type of explosive specifically designed to be unlikely to
propagate between holes.

(3) All blasting in the vicinity of utility lines shall be conducted as follows:

(A)  Excavation from the surface to a depth corresponding to the
elevation of the top of ‘ the buried utility line can proceed at the discretion of the blaster
using accepted techniques.

) When the excavation has attained a depth equal to the elevation
of the top of the buried utility line or if the line is exposed on, and makes solid contact
with the surface, the vertical depth of subsequent blast holes will be restricted to one-
half (1/2) the horizontal distance from the closest portion of the pipe line. In this in-
stance blast hole diameger will be restricting to a maximum of three (3) inches with no
more than one (1) hole being initiated per delay period. ,

(C) Example: Depth of top of utility line below surface = 20'. Hori-

zontal distance of blast hole from closest portion of the utility line 10'. Ultimate depth of
excavation = 30'. |

There would be no limitation on the depth of blast holes for

mm;'l 22;; but the last 10' of the excavation must be made in two (2) lifts not exceed-
ing § each.

(4) If one or more of these regulations provide an operational or safety oriented

hardship, application may be made to the Department of Environmental Resources for a

waiver of the regulation'or regulations in question. This waiver will be granted if, in the

judgment of the Department, the alternate procedure does not endanger the utility line.

SPECIAL PRECAUTIONS RELATIVE TO AMMONIUM NITRATES

§ 211.61. Distant limitations.
\
The following shall apply to ammonium nitrate-fuel compositions mixed at all sites
except manufacturing plants.
(1) The processing, packaging, and preparation of ammonium nitrate-fuel com-
positions-prior to storage in magazines-shall comply with 27 C.F.R. §181.200(1981).
(2) Stored ammonium nitrate shall be isolated a minimum of 300 feet from
combustible fuels. :
(3) Storage in magazines of ammonium nitrate-fuel composition shall comply
with the Quantity and Distance Table in § 211.32 (relating to location of magazines), and
not The American Table of Distances referenced in 27 CF.R. §181.200. ‘
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Section 181.200 Table of recommended separation distances of ammonfum nitrate and blasting agents from
explosives or blasting agents.

Minimum separation Minimum
Donor Weight distance of receptor thickness
when barriceded? (ft.) of artifical
Pounds Pounds Ammonium Blas barricades?
over, not over nitrate2 agen (in.)
100 3 11 12
100 300 4 14 12
300 600 5 18 12
600 1,000 6 22 12
1,000 1600 1 25 12
1,600 2,000 8 29 12
2,600 3,000 9 32 15
3,000 4,000 10 38 15
4,000 6,000 11 40 15
6,000 8,000 12 43 20
000 10,000 13 417 29
10,000 12,000 14 50 20
12,000 16,000 15 54 25
16,000 20,000 16 58 25
X 25,000 18 65 25
25,000 30,000 19 68 30
30,000 35,000 20 72 30
35,000 40,000 21 78 30
40,000 45,000 22 19 35
45, 50,000 83 35
50,000 55,000 24 88 35
55,000 60,000 25 90 35
60,000 70,000 26 94 40
70,000 80,000 28 101 40
,000 90,000 30 108 40
90,000 100,000 32 115 40
100,000 120,000 34 50
120,000 140,000 37 133 50
140,000 160,000 40 14 50
160,000 180,000 44 158 50
180,000 200,000 48 173
200,000 220,000 52 187 60
220,000 ,000 58 202 60
250,000 275,000 60 218 €0
275,000 ,000 64 230 60
R nded ton distances to t lodonfE: onium nj and onfum nitrate-based bluth‘
ecomme: e on prevent explosion of ammonivm nitrate amm
agents by p;;:: from neatby stores of high explosives or blasting agents referred 10 in tho Table a3 the “donor.

Ammonium te, by itself, is not considered to be a donor when applying this Table, Ammonium nitrate, ammonium
nitrate-fuel oil or combinations thercof are acceptors. If stazes of ammonium nitrate are located within the sympathetic

detonation distance of explosives or blasting agents, ono-half the mass of the ammoninm nitrate should be included in the
mass of the donor.

These distances apply to the of stores only, The Table of Distances in accordance with Section 211.32 shall be
used in determining separation from buildings, railways and public highways,

1When the ammonium nitrate and/oz b agent is not barricaded, the distances shown in the Table shall be multiplied
by six. These distances allow for the possibility of velocity metal wnmmmhmkmmm
metal structures, metal containers, and the like which may eacloss the “donor.” Where storage is in t-resistant mag-
azines recommended for explosives or whero the st is protected by a buBlet-sesistant distances and basricsde
mmkbwhmotmmpmhmo‘hw Distance in accordance with Section 211.32 are not required.

o distances in the Tablo apply to ammonium nitrats that passes the inscnsitivity test prescrided in the definition of
ammonium nitrate fertilizer Jmnn!utedbythomﬁoml Plant Food lnstitute; and ammonium nitrate failing to pass said
test shall be stored at separation distances dotermined by and approved by the suthoity having jurisdiction,

3Theso distances apply to nitrocarbo-nitrates and blasting agents which pass the insensitivity test prescrided in the De-
puuneutof'l‘nmg:ummonmhﬂom i
4Earth, or sand dikes, og enclosures filled with the prescribod minimum thickness of earth of sand are sceeptable artificial
muamu&mMumammothwqmmmc%n&m
protection cannot be seen from the “donos™ whea the trees are bare of leaves are also scceptable.
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(4) Ammonium nitrate as referred to in this section shall include fertilizer grade
ammonium nitrate.

Sousce

The provisions of section 211. 61 amended on April 20, 1982, effective October 16, 1982, 12 Pa. B, 3736,
§ 211.62. Blasting Prohibited.

Under no circumstances shall caked ammonium nitrate in bags or in bulk be loosened by
blasting with explosives. Permissible explosives cannot be regarded as safe for this purpose.

§ 211.63. Building, Operation and Storage Requirement,

(1) The design and construction of the warehouse floor shall be such as to min-
imize open drains and piping into which molten ammonium nitrate could flow and be con-
fined in the event of a fire.

(2) Floors in the storage area and processing plant shall be of concrete. The stor-
age areas for processed ammonium nitrate and for raw ammonium nitrate shall be separated
from the fuel storage area.

(3) A natural draft vent shall be provided.

(4) Heat shall be provided exclusively from a source located outside the build-
ing.

(S) No unusual compositions shall be attempted except under the supervision
of competent personnel equipped to determine the sensitivity of the resulting compositions.

(6) A maximum of one day's production, or the limit determined by Rule 26
(a) 2 of Regulation for Plant Manufacturing or Using Explosives, if that is less, shall be toler-
able within or in the immediate vicinity of the mixing and packaging point.

(7) Deleted.

(8) Where ammonium nitrate and explosives are stored in the same magazine,

standard magazine construction shall be followed and the weight of explosxv&c for determin-
ing distance limitations.

(9) Deleted.
(10) No smoking shall be tolerated near sensitized ammonium nitrates.

(11) No accumulations of ammonium nitrate bags shall be permitted in or near
storage of sensitized ammonium nitrate.

(12) Broken bags of ammonium nitrate or broken cartridges of processed ex-
plosives shall immediately be cleaned up and removed.

(13) Finished explosives in bags or in cartridges shall be stacked so as to allow
free circulation of air.

§ 211.64. Mobile Equipment for Mixing Prohibited.

Mobile equipment designed for mixing in transit shall be prohibited.
§ 211.65. Blasting Operations.

(1) The holes shall be primed with at least two primers of adequate size and
strength, unless otherwise authorized by the Department of Environmental Resources.

(2) If a misfire occurs, the ammonium nitrate-fuel oil mixture shall be washed
out with a stream of water.

(3) If undetonated explosive is suspected in the muck pile, the muck pile shall
be very thoroughly wetted down with water before any digging is attempted

(4) Fumes from the explosion of sensitized ammonium nitrate explosives
shall be allowed to clear completely before the area is entered.

(5) The use of fuel-sensitized ammonium nitrate explosives shall not be per-

mitted underground unless the use is approved by the Department of Environmental Re-
sources.

(6) No fuel oill-ammonium nitrate explosive is a permissible explosive.
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(7) When pneumatic loading devices are to be used, every precaution shall be
taken to prevent an accumulation of static electricity. All loading operations shall be stop-
ped immediately if static electricity or stray electrical currents are detected, and the con-
dition shall be remedied before loading may be resumed.

SPECIAL PRECAUTIONS FOR THE STORAGE
AND USE OF PROPELLANTS

The following regulations pertain to the storage and handling of propellants:
§ 211.71. Storage of Propellants.

Propellants shall be stored or kept as provided below:

(1) Smokeless propellants shall be stored only in United States Department of
Transportation approved shipping containers.

(2) Smokeless propellants intended for personal use may be stored in residences
without permits in quantities not to exceed 25 pounds. A permit will be required for
storage, in a residence, of quantities over 25 pounds but not exceeding S0 pounds.

(3) Not more than 25 pounds of smokeless propellants in containers of one
pound maximum capacity shall be displayed in commercial establishments.

(4) Total stocks of smokeless propellants in commercial establishments shall
not exceed 200 pounds unless special precautions are taken as described in paragraph (5).
The propellant shall be stored in wood boxes or cabinets having walls of at least 1 inch
nominal thickness. Not more than 50 pounds shall be permitted in any one box or cab-
inet.

(5) Total stocks of smokeless propellants in commercial establishments ex-
ceeding 200 pounds but not more than 750 pounds may be stored in wood boxes or cab-
inets having walls of at least one-inch nominal thickness providng that external heat-acti-
vated deluge sprinklers or heat-activated foaming devices, acceptable to the Department, are
installed. The sprinklers or foaming devices must be capable of completely inundating the
storage facilities. Not more than 400 pounds of powder shall be stored in any one cabinet.

(6) Storage of smokeless propellants in residences and commercial establish-
ments shall be located away from any flammable substance and sources of open flame,
sparks or heat.

(7) Not more than six pounds of black sporting powders shall be permitted in
a residence. ’

(8) Not more than 25 pounds of black sporting powder shall be permitted in a
commercial establishment. It shall be stored in a Class C magazine which shall be mounted
on wheels for easy removal in case of fire. The magazine shall be located in close proximity
to an outside door.

(9) Black sporting powders shall not be displayed in commercial establishments.

(10) Black sporting powders in residences shall be stored in wood boxes or wood
cabinets equipped with locks and having walls of at least one-inch nominal thickness, and
shall be located away from any flammable substances and source of open flame, sparks or
heat.

§ 211.72. Storehouses—Distances Limitations.

Approved magazines as described in § 211.33, "Type and Construction of Magazines,"
shall be provided for storage of quantities of smokeless propellants greater than 200 pounds
except when provision of special precautions, as described in § 211.71(S), allows storage
up to 750 pounds in commercial establishments. Such magazines shall also be provided for
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quantities of black sporting powders greater than 15 pounds in locations separated from
inhabited buildings, highways or railroads in accordance with the provisions of the "Quan-
tity and Distance Table for Unbarricaded Magazines” in § 211.32, "Location of Mag-
azines." Smokeless propellants and black sporting powder may be stored in the same maga-
zine. Magazines of 5,000 pounds capacity and larger shall be licensed.

§ 211.73. Protection from Fire.

No fire or open flame shall be permitted in or within S0 feet of any propellants.
§ 211.74. Storehouses—Construction and Maintenance,

. All storehouses shall be fire and theft resistant, well ventilated, clean, dry frez of
grit and rubbish. ‘

§ 211.75. Transporting of Propellants in Vehicles.

Transportation of propellants over the public highways is regulated by the Hazardous
Substances Transportation Board of the Commonwealth of Pennsylvania. All rules and
regulations issued by this Board shall be complied with.

§ 211.76. Smoking Prohibited.

No person shall sﬁnoke while handling propellants or in the vicinity of quantities of
propellants.

No smoking signs shall be posted in commercial establishments in the area where pro-
pellants are kept.

§ 211.77. Tools for Opening Containers.

Tools made of steel or other sparking materials shall not be used for opening con-
tainers of propellants.

§ 211.78. Pemit to Sell.

All dealers in sales of propellant to consumers shall be required to obtain a permit
to sell from the Department of Environmental Resources of the Commonwealth of Penn-
sylvania.

Appendix A
Radio Frequency Transmitters

1. Mobile radio transmitters which are less than one hundred fifty (150) feet
away from electric blasting caps in other than original containers shall be de-energized
and effectively locked.

2. Al elcectric blasting operations shall be conducted at no less distance from
any fixed or mobile transmitter than indicated in the following Tables 1 through 6. If these
tables present distances which are operationally inconvenient to use, the supplier of the
electric blasting caps shall be consulted for detailed safe procedures to be followed.
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Table 1

Recommended Table of Distances for Commercial AM
Broadcast Transmitter (0.535 to 1.605 MHz)

Transmitter Power Minimum Distance
(Watts) (Feet)
Up to 4,000 750
5,000 850
10,000 1,300
25,000 2,000
50,000 m 2,800
100,000 3,900
500,000 8,800

(1) 50,000 watts is the present maximum power of U. S. broadcast
trasmitter in this frequency range.

Table 2
Recommended Table of Distances for HF Transmitters

Other Than AM Broadcast Worse Case Calculated at
20.8 MHz for a Loop Pickup Configuration (1)

Transmitter Power Minimum Distance

(Watts) (Feet)
160 750

500 1,700 C
1,000 2,400
5,000 5,500
50,000 @ 17,000
500,000 55,000

(1) This table should be applied to Interational Broadcast Transmitters in
the 10-25 MHz range.

(2  Present maximum for International Broadcast
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MINIMUM DISTANCE (Feet)
YHF
35 to 36
MHz Public
Use VHF
42 to 44 144 to 148 UHF
MF HF MHz Public MHz Amateur 450 to
Transmitter 1.6 to 28 to Use 150.8 to 460 MHz
Power 3.4 MHz 29.7 MHz 50 to 54 181.6 MHz Public
(Watts) Industrial Amateur MHz Amateur Public Use Use
10 40 100 40 15 10
50 90 220 90 35 20
100 125 310 130 50 30
180 (1 65 40
250 200 490 205 75 45
500 @ 290
600 ) 300 760 315 11§ 70
1,000 ¥ 400 980 410 150 90
10,000 1,250 1,300

1
¥d)
3)

@
)

Q)
Q)

Table 3

Recommended Table of Distances of Mobile Transmitters
Including Amateur and Citizens Radio

Citizens Band Radno (Walkkie-Talkie) § watts—Minimum Distance § ft.
26.96 to 27.23 MHz

Maximum power for two-way mobile units in VHF (150.8 or 161.6 MHz range) and

for two-way mobile and fixed station units in UHF (450 to 460 MHz range).

m?{xzimum power for major VHF two-way mobile and fixed station units in 35 to 44
range.

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

Maximum power for amateur radio mobile units.

lgla):iunum power for some base stations in 42 to 44 MHz band and 1.6 to 1.8 MHz
an

Table 4

Recommended Table of Distances
for V‘HF TV and FM Broadcasting Transmitters

Effective Radiative Power Minimum Distance (Feet)
(Watts) Channels 2 to 6 and FM Channels 7 to 13
Up to 1,000 1,000 750
10 000 1,800 1,300
100 000 (U 3,200 2,300
316,000 @ 4300 3,000
1,000,000 5,800 4,000
10, 000 000 10,200 7,400

Present maximum power channels 2 to 6 and FM-100,000 watts.
Present maximum power channels 7 to 13-316,000 watts.
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Table 5

Recommended Table of Distances
from UHF TV Transmitters

* Fffective Radiative Power Minimum Distance
(Watts) (Feet)

Up to 10,000 600
- 1,000,000 2,000
5000000 3,000

100,000,000 6,000

(1)  Present maximum power channel 14 to 83-5,000 watts.

Table 6

Recommended Table of Distances
from Maritime Radionavigational Radar

Service . Effective Radiative Minimum

Power Watts (Avg.) Distance (Feet)
Small Pleasure Craft 500(3 cm.) 20
Harbor Craft, River Boats, Etc. 5,000 (3 cm.) 50

Large Commerical Shipping 50,000 300
(3 cm. and 10 cm.)

The above tables should be used only if the exact nature of the radar hazard is
understood. In cases where an uncertainty exists as to the nature of the radar signal as well

as ground scatter and reflection of the radar signal, a recommended minimum distance of
1,000 feet should be maintained from the radar antenna.

*Effective Radiative Power = (Gain of antenna X output power of Transmitter).

Note: Acknowledge is made to the Institute of Makers of Explosives for use of

Tables 1 through 6, from 1 M E Publication No. 20, 'Radio Frequency Energy-A Potential
Hazard in the Use of Electric Blasting Caps.'
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FORWARD

This publication includes the laws and regulations
governing the use of explosives which are within the
jurisdiction of the Kentucky Department of Mines and
Minerals. It 1is intended to be a reference for the
blaster in the field as well as for applicants studying
for the Kentucky blaster's license examination.

Should you have any questions relating to these
regulations, or wish additional information, contact:

Division of Explosives and Blasting
Kentucky Department of Mines and Minerals
P. O, Box 680

Lexington, Kentucky 40586

phone: (606) 257-8818 Lexington
(606) 254-0367 Lexington
(502) 564-3019 Frankfort

In addition to the state laws and regulations, the
U.S. Department of the Treasury, Bureau of Alcohol,
Tobacco, and Pirearms requirements on storage of
explosives are also contained herein. These federal
rules were adopted by this agency by reference in 80S
KAR 4:090., Also printed is a recommended form for a
blast report (EC-2). This form may be copied from this
book and is also available in limited quantities from
the Department of Mines and Minerals. However, this
format is not mandatory; any form providing all
information required by 805 KAR 4:050 is acceptable.

LARRY C. SCHNEIDER
Director

.

120 Graham Avenue
Lexington, Kentucky
October 1, 1983
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BLASTING LAW

351,310, Definitions - A8 wused in KRS 351.315 to
351.375 unless the context clearly indicates otherwise:

(1) “Explosives” means any chemical compound or
other substance or mechanical system intended for the
purpose of producing an explosion, or that contains
oxidizing and combustible units or other ingredients in
such proportions or quantities that ignition by
detonation may produce an explosion, capable of causing
injury to persons or damage to property;

(2) “Blasting operation™ means the use of
explosives in the blasting of stone, rock, ore or any
other natural formation, or {n any construction or
demolition work; but shall not include its use in
agricultural operations;

(3) "Blaster" means a person licensed to fire or
detonate explosives in blasting operations;

(4) "Charge® means a quantity of explosive or
equivalent that is to be detonated within a period of
five (S) seconds; .

(5) “Subcharge™ means a quantity of explosive or
equivalent that is to be detonated within a period of
less than eight (8) milliseconds;

(6) "Detonation time"” means the time at which the
detonation is initiated;

(7) "Department” means the department of mines and
minerals,

(8) "Commissioner"™ means the commissioner of mines
and minerals. (Enact.Acts 1972, ch.280 ss 1; 1976,
ch.143, 88 1.)

351.315. Licensing of blaster. - (1) No person
shall detonate explosives in any blasting operation in
which more than five (5) pounds of explosives or the
equivalent are used in a single charge or in which less
than five (5) pounds of explosives is' used by a regular
user, excluding blasting for agriculture and under-
ground coal, unless he {8 licensed by the department.
The department shall issue a license to use explosives
to any person who:

(a) Has worked in blasting operations for at least
twenty-four (24) months under the immediate
supervision of an experienced blaster, and;

(b) Has passed an examination prescribed by the
department which shall test the examinee's
practice of blasting operations and the
storage, moving, handling, and detonation of
explosives,

(2) Application for license shall be in writing
upon a form furnished by the department and shall be
accompanied by a fee. If the applicant is successful
in passing the examination, a 1license indicating his



competency to detonate explosives shall be issued upon
the payment of an additional fee of five dollars
(85.00).

{(3) Any person who s a licensed blaster in
another state where the qualifications prescribed at
the time of licensing were, in the opinion of the

commisgsioner, equal to those prescribed in the
commonwealth at the date of application, and where
reciprocal 1licensing privileges satisfactory to the
department are granted to 1licenseees of the common-
wealth, may be granted a 1license without an
examination, upon the payment of a fee,

(4) Each blaster shall be required to renew his
license each year by application to the department,
which application shall be accompanied by a fee.

(S) All fees provided in this section shall be set
by the department by administrative regulation;
provided, however, the fee for an application shall not
exceed twenty dollars ($20.00), the fee for license
renewal shall not exceed ten dollars (§10.00), and the
fee for reciprocal licensing shall not exceed ten
dollars (§10.00).

(6) The commissioner may suspend any license for
due cause but no license may be revoked until the
licensee has been granted adequate opportunity for a
hearing.

351,325, Classification of blasters. - The
department may institute classifications of blasters
for the purpose of insuring adequate skill in different
types of blasting operations. Classification will be
determined by passage of a corresponding examination.
(Enact.Acts 1976, ch.143, ss 3.)

351.330. Requirements governing blasting oper-
ation. - (1) Blasting of explosives for use in the
neighborhood of any public highway, stream of water,
dwelling house, public building, school, church,
commercial or (institutional building, pipeline, or
utility shall be done in accordance with the provisions
of this section, and rules and regulations promulgated
by the department.

(2) where necessary in a blasting operation, the
department may reguire that the operator submit a
blasting plan to the department for approval,

(3) In all blasting operations, except as
hereinafter otherwise provided, the maximum peak
particle velocity of the ground motion in any direction
shall not exceed two (2) inches per second at the
immediate location of any dwelling house, public
building, school, church, commercial or institutional
building and the particle velocity at such location
immediately after a period of one (1) second following
the peak particle velocity produced by any charge shall

not continuously exceed one-half (1/2) inch per second.

{4) Blasting operations without instrumentation
will be considered as being within the limits set forth
in this subsection if such blasting operations are
conducted in accordance with rules and regulations of
the department establishing the maximum amount of
explosives to be used in a single charge and in a
single subcharge within specified distances from any
location provided by subsection (l1). No more than
40,000 pounds of explosives may be used in any charge
except with the approval of the commissioner.
Regulations promulgated by the department pursuant to
this gsubgsection shall be in such terms that compliance
therewith will assure compliance with the provisions of
subsection (3).

(5} No two (2) consecutive subcharges containing
the maximum permitted by the department pursuant to
this subsection shall have a detonation time separated
by less than eight (8) milliseconds, except that if the
amount of explosive used in any subcharge is less than
maximum permitted by the department pursuant to
subsection (4), the time delay between detonation times
may be decreased in the same ratio.

(6) Any blasting operation may be conducted
without reference to any maximum amount or period
provided by or pursuant to subsection (4) if the
operator of such blasting operation demonstrates by
instrumentation that maximum particle velocity of the
ground motion in any direction does not exceed the
limits provided in subsgsection (3). .

(7) 1Instruments for determining particle velocity
as set forth in this subsection shall be limited to
such specific types of devices as shall have been
expressly approved by the department and the
commissioner or his duly authorized agent may enter
upon any Dpremises for the purpose of conducting or
supervising any necessary instrumentations provided by
KRS 351.315 to 351.37S.

(8) when blasting operations are contemplated
which would result in ground vibrations that would have
a particle velocity in any direction in excess of 2
inches per second at the immediate location of any
dwelling house, public building, school, church,
commercial or institutional building, blasting oper-
ations may proceed after receiving written consent from
the property owner or owners affected.

(9) when blasting operations, other than those
conducted at a fixed site as a part of any industry or
business operated at such site, are to be conducted
within the vicinity of a pipeline or public utility,
the blaster or person in charge of the blasting
operations shall take due precautionary measures for
the protection of the pipeline or utility, and shall
give adequate notice to the owner or his agent that




such blasting operations are intended. The blaster
shall be subject to regulations promulgated by the
department concerning such a blasting operation.

(10) Blasting operations near streams shall be
prohibited in all cases where the effect of the
blasting is liable to change the course or channel of
any stream without first obtaining a permit from the
department which has been approved by the division of
water in the department. for natural resources and
environmental protection.

(11) Blasting operations shall not be conducted
within eight hundred (800) feet of any public highway,
unless due precautionary measures are taken to
safeguard the public.

(12) Mudcapping in blasting operations shall be
permitted only where it would endanger the gsafety of
the workers to drill the rock or material to be
blasted. If mudcapping is necessary, no more than ten
(10) pounds of explosives shall be used for each
charge.

(13) when the use of detonating cord would cause
severe air blast the department may cause all trunk
lines to be covered by S to 6 inches of loose earth.

(14) In blasting operations, flying rocks shall not
be allowed to fall greater than one-half (1/2) the
distance between the blast and a dwelling house, public
building, school, church, commercial or institutional
building. Protective material shall be used to insure

this limit.
(15) Wwhen a blast is about to be fired, ample

warning shall be given to allow all persons to retreat
to a safe place, and care shall be taken to ascertain
that all persons are in the clear. Each operator 3hall
follow a definite plan of warning signals that can be
clearly seen or heard by anyone in the blasting area.
The operator shall inform all employees at the
operation as to the established procedure.

(16) No person shall use explosives in such manner
that safety to persons or property is threatened.
(Enact.Acts 1972, ch.280 ss 3; 1976, ch.143, ss 4.)

(17) The two (2) inch per second maximum peak
particle velocity as specified in subsections three (3)
and eight (8) of this section shall be construed as the
threshold below which blasting damage is unlikely to
occur. However, the department shall promulgate
regulations requiring more restrictive levels of
maximum peak particle velocity when necessary to
maintain consistency with federal statutes or regula-

tions.

351.335. Rules and regulations - Authority of
commisgioner or his representative. - (1) The
department gshall have the authority for promulgating
regulations concerning the manufacture, transportationm,

3 .3 .

sale, s8torage, or use of explosives and unassembled
components of explosives including but not limited to,
airblasts, pre-blast surveys, and blasting schedules

and the maintenance of such explosives which has ;
direct bearing on safety to life and property, and any
other rules and regulations necessary to effectuate the
provisions of KRS 351,315 to 351.375 or which are
consistent with the provisions of the federal surface
mining control and reclamation act of 1977, and
ammendments thereto, pertaining to blasting or
explosives, oxr any rules or regulations promulgated
thereunder pertaining to blasting or explosives. No
portion of KRS 351.315 to 351.375 shall apply in any
manner to the manufacture, transportation, sale

storage, possession or use of: !

(a) Loaded ammunition for use in small arms or
other weapons; or

(b) Propellant powders for use in small arms or
other weapons; or

(c) Primers for small arms ammunition; or

(d) Any other component part of small arms
ammunition; or

(e) Tools, equipment, or devices for the manu-
facture of small arms ammunition; or

(f) Grades of blackpowder suitable primarily for
use in firearms.

(2) To promote compatible uniform and consistent
‘laws and regulations concerning blasting, all 1local
ordinances, rules and regulations concerning blasting
and explosives promulgated by units of local government
within the commonwealth shall be reviewed and approved,
by the department, prior to implementation. Any not so
-approved shall be invalid. Any local ordinance, rules,
or regulations in force on June 19, 1976, shall become
invalid, null, and void 120 days after June 19, 1976,
unless it 1is submitted to the department and is
approved as being consistent with the provisions of
this section.

{(3) 1In order to carry out thet: purposes of KR
351.315 to 351.375, the commissioner orphlg authorizeg
representative shall have the authority:

(a) To enter without delay and advance notice any
place where explosives are in use or stored or where
blasting records are kept, during regular working hours
and at other reasonable times in order to inspect such
gi:g:s, qu:stlon :n¥ ?xplosive user or seller for the

se of ascertaining compliance or non-
with(g?S 351.31? :o 351?375.p compl fance

To administer oaths, take depositions, co
hearings, take photographs, review an; and all'bla:g?:;
records, and gecure any other evidence deemed necessary
to evaluate any safety hazard in KRS 351.315 to 351.375%
or regulations issued pursuant thereto.



(4) If an explosive user or seller refuses such
entry, then the commissioner or his authorized
representative may apply to the Franklin Circuit Court
or to the circuit court within the county wherein the
premises to be entered are located, for an order to
enforce the right of entry.

(5) 1f, during the course of a lawful inspection,
the commissioner or his authorized representative
discovers explosives stored or kept in an unlawful
manner and such unlawfully stored or kept explosives
constitute an imminent and substantial danger to life
or property, then the commissioner or his authorized
representative may, upon proper affidavit before a
magistrate with authority and jurisdiction to issue
search warrants, obtain a warrant authorizing seizure
of gsuch unlawfully stored or kept explosives and
thereby seize and store such explosives in a lawful and
safe manner.

(a) No warrant pursuant to this section shall be
issued unless the commissioner or his authorized
representative has made arrangements with public or
private sources for the lawful and safe storage of the
explosives to be seized.

{b) No warrant pursuant to this section shall be
issued upon an affidavit that does not aver that an
arrangement has been made between the commissioner or
his authorized representative and public or private
sources for the lawful and safe storage of the
explosives to be seized.

(c) No warrant pursuant ¢to this section shall be
issued upon an affidavit that does not specifically
state the place in which the explosives are to be
stored in terms of city, county, street address, and
name of person, company, Or agency accepting the
explosives for storage.

(d) Any owner or person entitled to lawful
possession of explosive sel{zed pursuant to this section
shall be entitled to recovery of the seized explosives
upon written or verbal notification to the commissioner
or his authorized representative stating his capability
to lawfully and safely store the seized explosives, and
upon an Inspection by the commissioner or his
representative of his storage facilities and methods
that reveals his capability to lawfully and safely
store the explosives,

(e) The commissioner or his authorized represent-
ative shall make the inspection within five (5) days of
receipt of said notification.

(£) 1f the commissioner or his authorized
representative receive no communication from the owner
or person entitled to lawful possession of the seized
explogives within thirty (30) days after the seizure of
such explosives, then the commissioner or his
authorized representative may dispose of the seized
explosives in a safe and lawful manner.

351.345. Revocation of license. - (1) The commis-
sioner, before revoking any license shall set the
matter down for hearing, and at least twenty (20) days
prior to the date set for the hearing, he shall notify
the 1licensee in writing, which said notice shall
contain an exact statement of the charges made and the
date and place of the hearing. Such written notice may
be served by delivery of the same persondlly to the
licensee or by mailing same by registered or certified
mail, return receipt requested, to the 1last known
business address of such licensee. The hearing on such
charges shall be at such time and place as the
commissioner shall prescribe.,

(2) The licensee, in all hearings, shall have the
opportunity to be heard in person and by counsel in
reference thereto,

(3) No person shall blast once his license has
been revoked by the department. (BEnact. Acts 1976, ch.
143, 88 6.)

351,350, Citation for violation - Action against
violator. - (1) If wupon inspection an authorized
representative of the commissioner finds that an
explosive user or seller has violated any requirement
of KRS 351.315 to 351.375, a citation shall be issued
to the violator. Bach citation shall describe the
alleged vioclation, establish the time period permitted
for correction by fixing a reasonable date by which the
alleged violation shall be eliminated, if applicable,
and propose the civil penalty to be paid. 1f within
fifteen (15) working days from the receipt of the

. citation the explosive user or seller fails to notify

the commissioner that he intends to contest the
citation, then the citation shall be deemed a final
order and not be subject to review by any court or
agency.

(2) If the explosives user or seller notifies the
commissioner that he intends to chgllenge a citation
issued under KRS 351.315 to 351.375, then it shall be
the duty of the department or the attorney general upon
the request of the commissioner, to bring an action for
the recovery of the penalties provided for herein.

(3) It shall be the duty of the attorney general,
upon the request of the commissioner, to bring an
action for a restraining order, temporary or permanent
injunction against any operator or other person
violating or threatening to violate any of the
provigsions of KRS 351.315 to 351.375. (Enact, Acts
1976, ch. 143, 88 7.)

351.355. WNotification of Accident - Investigation.
- Whenever serious injury, as defined in KRS 500.080 or



loss of 'life occurs in a blasting operation, the
blaster shall immediately give notice forthwith to the
department stating the particulars of the accident. To

aid in making an ({investigation of the accident, the
commissioner may compel the attendance of witnesses and
administer oaths. (Enact. Acts 1976, ch. 143, ss 8.)

351.360. Records required., - A record of each
blast shall be kept. All records including seismograph
reports shall be retained at least five (5) years and
shall be available for inspection by the department and
shall contain such data as the commissioner determines.

(Enact. Acts 1976, ch. 143, 88 9.)

351.365. Supplier of explosives to keep register

to register with the department. - Any person who
sells, lends, or gives any explosives or blasting
agents shall keep a register showing the amount sold,
lent, or given, the date of the sale, loan, or gift and
for what purpose it is to be used. Such person shall
also be required to register with the department.
(Enact. Acts 1976, ch. 143, s8s 10.)

and

351.370. Purchase of explosives. - Any person who
is a resident of this commonwealth and who uses
explosive materials in the conduct of business or
occupation may lawfully purchase explosive materials
from a seller located or residing in a state contiguous
to this commonwealth; provided, such person is properly
licensed or registered under KRS 351.315 to 351.375
(Enact. Acts 1976, ch.143,s83 11.)

351.375. Restriction of sale and use of hazardous
explosives. The department may promulgate regulations
restricting the sale and use of certain hazardous
explosive compounds including, but not limjted to,
1iquid nitroglycerin, fulminate of mercury, and lead

azide. (Enact. Acts 1976, ch. 143 ss 12.})

351.380. Agreements with the department for
natural resources and environmental protection. The
department shall have the authority to enter into

agreements with the department for natural resources
and environmental protection for the purpose of the
administration of state laws and regulations pertaining
to the use of explosives in surface mining activities.

351.990. Penalties. (1) Any commissioner of the
department of mines and minerals who violates any of
the provisions of subsection (2) of KRS 351.020, or any
of the provisions of KRS 351.070 to 351.100 or KRS
351.160 shall be fined not less than one hundred
dollars ($100) nor more than one thousand dollars
($1,000).

(2)
under

Any person who violates standards promulgated
KRS 351.070 shall be fined not less than one

-
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thousand

than one

($100) nor more

hundred dollars
dollars ($1,000).

(3) Any person
of KRS 351.100 to 351.120 shall
one hundred dollars ($100) nor

dollars (§1,000).
(4) Any mine inspector who violates any of the

proviasions contained in KRS 351.140 or 351,150 shall be
fined not less than one hundred dollars ($100) nor more
than one thousand dollars ($1,000). .

(5) Any operator who violates any of the
provisions of KRS 351.170 shall be fined not less than
one hundred dollars ($100) nor more than one thousand
dollars (§1,000).

(6) Any person who violates any of the provisions
of subsection (1) of KRS 351.180 shall be fined not
less than one hundred dollars ($100) nor more than one
thousand dollars ($1,000).

who violates any of the provisions
be fined not less than
more than one thousand

(7) Any person who violates any of the provisions
of KRS 351,315 to 351.375 orx any regulation,
determination, or order issued thereunder shall be
subject to a civil fine not less than twenty dollars

(§20.00) nor more than one thousand dollars ($1,000)
for each violation.

(8) Any person who shall willfully violate any of
the provisions of KRS 351.315 to 351.375, or any
regulation, determination, or order promulgated pur-
suant to the sections of this KRS 351.315 to 351.375
which have become final shall be quiltyh lgf ba
sha e

misdemeanor and upon conviction thereof
punished by a fine of not less than five hundred
dollars ($500) and not more than five thousand dollars

(§5,000) .

(9) Any person who violates any of the provisions

of KRS 351.330 (16) shall be guilty of a Class B
misdemeanor. o
(10) Any person who violates any of the provisions

of KRS 351.345 (3) shall be guilty of a Class D felony.
(2739.49, 3766b-18: amend.Acts 1972, ch. 280, ss 18;

1976, ch. 143, ss 13.) R
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PUBLIC PROTECTION AND REGULATION
DEPARTMENT OF MINES AND MINERALS
Division of Explosives and Blasting
805 KAR 4:010

Section 1, Licensing of Blasters.

(1) No person shall detonate explosives in any
blasting operation in which more than five (S5) pounds
of explosives or the equivalent are used in a single
chartge or in which less than five (5) pounds of
explosives is used by a regular user, excluding
blasting for agriculture and underground coal, unless
he is licensed by the department. The department shall
issue a license to use explosives to any person who:

(a) has worked in blasting operations

for at least twenty-four (24)

M months under the immediate
supervision of an experienced
blaster, and;

(b) has passed an examination,
prescribed by the department
which shall test the examinee's
practice of blasting operations
and storage, moving, handling,
and detonation of explosives.

(2) Application for license shall be in writing
upon a form furnished by the department and shall be
accompanied by a fee of twenty dollars (§20.00). If
the applicant is successful in passing the examination,
a license to detonate explosives shall be issued wupon
the payment of an additional fee of five dollars
(§5.00) .

{3) The department shall have two (2)
classifications of blasting licenses and two (2) tests;
one (1) termed “Kentucky Blasters License", and one (1)
termed "Limited Kentucky Blasters License".

(4) Persons holding a Limited Kentucky Blasters
License shall not conduct a blasting operation in which
more than five (S) pounds of explosives are used in a
single charge.

(5) Each blaster shall be required to renew his
license each year by application to the department,
which application shall be accompanied by a fee of ten
dollars ($10.00).

(6) A blaster who fails to renew his Kentucky

Blasters License within five (5) years of the
expiration date of his last valid license shall be

10

required to reapply for a license and retake the
blaster's examination as specified in subsection (2).
Blasters not falling in the above catagory may have
their licenses renewed by paying to the department a
sum equal to the annual renewal fees for the years of
non-renewal.

(7) The commissioner may grant a thirty (30) day
non-renewable blasters license to any person qualified
under KRS 351.315 (3) upon the payment of a five dollar
(85.00) fee.

(8) The definition of a blaster for the purpose
of a license is:

(a) A blaster is a person who makes
any or all of the following

decisions:

1. Decides hole size, spacing,
or depth;

2. Decides total quantity of
explosives;

3. Decides gquantity of
explosives in each hole;

4. Decides timing delays to
be used.

(b} He must be present when the
charge is detonated and either
physically detonates the charge
or gives the order to detonate
the charge.

(9) A licensed blaster shall not take instruction
on the activities covered in subsection (8) from a
person not holding a blasters license 1if compliance
with such instruction will resgsult in an unlawful act or
unlawful effect of the blast.

(10) Anyone failing a blaster's examination may
not retake the examination in 1less than thirty (30)
days.

(11) The commissioner may suspend any license for
due cause but no license may be revoked until the
licensee has been granted a hearing.

(12) Persons involved in Bseismic exploration of
the subsurface geology and detonating explosives solely
for the purpose of monitoring seismic waves generated
by such a detonation must hold either a Kentucky
blaster's license or a Limited Kentucky blaster's
license. The five (5) pound 1limitation in Section (4)

11



may be waived for the purpose of seismic exploration
based upon a written reguest to the department.

(13} Any person who is a licensed blaster in

another state where the qualifications prescribed at
the time of licensing were, in the opinion of the
commissioner, equal to those prescribed in the
commonwealth at the date of application, and where
reciprocal licensing privileges satisfactory to the
department are granted to licensees of the
commonwealth, may be granted a license without an
examination. Application for such license shall be on

a form furnished by the department and accompanied by a
fee of ten dollars (§10,00).

e
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-Where W is the total weight of explosives in

805 KAR 4:020

Section 1. Blasting Standarxds.

(1) In all blasting operations, except as
hereinafter otherwise provided, the maximum peak
particle velocity of the ground motion in any direction
shall not exceed two inches per second at the immediate
location of any dwelling house, public building,
school, church, commercial or institutional building.

(2) This ground velocity 1limit is not construed
to mean on property owned, leased, or contracted by the
blaster or blaster's company or property on which the.
owner gives a written waiver.

{3) No two consecutive subcharges within any
charge shall be separated by a delay time of less than
eight milliseconds.

{4) The Department will furnish a table for
determining the maximum amount of explosives to be used
per delay period.*

(5) The standard table for the maximum charge per
delay period shall be for distances greater than 300
feet generated by the formula:

(&'

W=

Where W is the weight of explosive in pounds
the distance to the nearest dwelling house,

and D is
public

building, school, church, commercial or institutional
building in feet, On sites where the department
decides it necessary to comply with the provision of

the law this formula may be altered.*

(6) For the purpose of well shooting below 100
feet, the table shall be generated by the formula:

w (3’

the hole
and D is the distance from the charge to the nearest
dwelling house, public building, school, church,
commercial or institutional building.

particular site the peak ground
exceeds 1/2 inch per
second following the

(7) If on a
particle velocity continuoul
second after a period of one (1)

*See page 15.
13
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max imum ground particle velocity, the department shall

require the total time delay of blasting operations to T“gﬁgbgg13§s°$§°35°3523752"§“;?chgIggzggt
be 1less than 200 milliseconds or the charge per delay
be reduced so that this limit is complied with,

DISTANCE is the actual distance to the nearest house,

(8) Por distances less than 300 feet the
fol public building school church commercial or
ollowing table will be used: institutional buiidlng in f;et. ! .
Actual Distance Pounds per Delay Interval
in Peet milliseconds of greater ::IERZI;ZI:hgeT:;fNum weight of explosives to be used
S - 10 1/8 1b,
ié - ;g 1/4 1b.
- 1/2 1b,
gé - §5 3/4 1b. DISTANCE WEIGHT DISTANCE WEIGHT
- 0 1.0 lbo '
31 - 300 1 1b. + 1/8 1b. for each i 3 - 1o0¢ 1/8 359 bt
ft of distance above 30 ft { iz - gg 15; sgo 100
Less than 5 feet, the total charge should not ! 21 - 25 3/4 600 144
exceed 1/8 pound. . 26 = 30 1.00 700 1%
(9) 1f explosive charges of greater than 40,000 50 3.50 200 324
pounds are necessary, a permit must be obtained from 60 4.75 1000 400
the Department of Mines and Minerals. The department 70 6.00 1100 484
shall consider each case on its own merits in making a 80 7.25 1200 576
detefﬁination as to whether or not to grant such a 133 g'gg iigg g;g
permit, .
110 11.0 1500 900
130 13,5 1600 1024
150 16.0 1700 1156
170 18.5 1800 1296
190 21.0 1900 1444
210 23.5 2000 1600
230 26.0 2500 2500
250 28.5 3000 3600
270 l.o0 3500 4900
290 33.5 + 4000 6400
300 34.75 4500 8100
5000 10000
* Less than five (5) feet the total charge should not
exceed 1/8 1b,
*+ por distances not in the table, use the formula:
Distance 2
Weight = 50
14
' 15




805 KAR 4:030

Section 1. Seismograph Measurements.

(1) 1f a blaster decides that the table provided
by the department is too conservative, he may use
seismograph measurements and increase the charge per
delay period, provided the velocity of two (2) inches
per second limit is not violated. He must use the
seismograph on every shot thereafter so long as the
table i{s not being complied with,

___ (2 1f_a blaster._ considers ._the table __too
conservative for his particular area, he may upon
submission of seismograph reports, petition for a
modified table for blasting operation at that
particular site, but in no case shall the department
allow a table that would permit velocities above the
two inch per second limit on structures covered by KRS

351.330.

(3) In making a seismograph determination of the
velocity at a particular position, the following
formula shall be used:

D 1.5
v=Y (__n.
°\p

Where Vo is the maximum ground particle velocity at the
seismograph, Do is the distance of the seismograph from
the blast, and D is the distance from the blast to the
position in questions and in the same general
direction., The distance Do may not be greater than D,
and ‘D cannot be more than five (5) times Do. This
determined velocity at the site of any dwelling house,
public . building, school, church, commercial or
institutional building shall not exceed the two (2)
inches per second limit. .

(4) If the department believes that a blaster is
operating illegally wunder the provisions of these
regulations, the department may require a seismograph
recording of any or all blasts.

16
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BO5 KAR 4:040

Section 1. Instrumentation.

(1) All portable displacement seismoq}aphs cur-
rently in use will be approved until further notice by
the Department of Mines and Minerals.

(2) A direct reading velocity instrument shall be
approved by the Department of Mines and Minerals only
if it has a frequency range of 5 cycles per second to
150 cycles per second or greater, a velocity range from
zero to 2.0 -in/sec. or greater, adheres to design—
criteria for portable seismographs as outlined in USBM
RI-5708, USBM RI-6487, and meets such standards as are
established from time-to-time by the Department of
Mines and Minerals.

(3) Instruments of both the direct reading
velocity type and the displacement type will be
approved by the Department of Mines and Minerals for
use as follows:

(a) Particle velocity reading may
be calculated from results
obtained by a displacement
instrument or obtained from
an_approved direct reading
velocity instrument in any
blasting operation where all
of the following conditions
exist:

l. Recording distance is
over 200 feet'from the
blast;

2. Scaled distance is
numerically greater
than 25

3. Frequency range is 40
cycles per second or
less,

(b) A direct reading velocity
instrument will be required
in any blasting operation where
al} of the following conditions
exist:

l. Recording distance is
less than 200 feet from
the blast;



2. Scaled distance is
numerically less than 50.

{(c) A direct reading velocity
instrument will be required in
any blasting operation where all
the following conditions exist:

1. Recording distance is more
than 200 feet from the blast;

2. Scaled distance is numer-
ically less than 25.

(d) A direct reading velocity instru-
ment will be required in any
blasting operation where all of
the following conditions exist:

1. Recording distance is more
than 200 feet from the blast;

2. Prequency range is in excess
of 40 cycles per second.

(e) Scaled distance is defined as:

D

Ds ’-;7#"

is the actual distance in feet
and W {8 the weight of explosives in
pounds per delay of eight (8) milli-
seconds or greater. -

Where D

(4) Any seismic reports submitted to this office
for compliance or petition must be accompanied by the
most recent calibration report on the seismograph.

(5) Beginning Janvary 1, 1977, all velocity

seismographs used for compliance or petition must have
internal calibration capability. .
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805 KAR 4:050
Section 1. Records, A record of each blast shall be

kept.
be retained

(1)
(2)
(3)
i (4)
(5)
(6)
(7N
(8)
(9
(10)

(11)

(12)
(13)

{14)
(15)
(16)

(17)

(18)

All records including
for at least
available for inspection by the Department of Mines and
Minerals and shall contain the following minimum data:

seismogrph

five years and shall

Name of Company or Contractor.
Location, date, and time of blast
Name, signature, and license number
of blaster in charge.

Type of material blasted.

Number of holes, burden and spacing.
Diameter and depth of holes.

Types of explosives used.

Total amount of explosives used.
Maximum amount of explosives per
delay period of eight (8)
milliseconds or greater.

Method of firing and type of
circuit.

Direction and distance in feet

to nearest dwelling house, public
building, school, church, commercial
or institutional building neither
owned nor leased by the person
conducting the blasting.

Weather conditions

Type and height or length of
stemming.

I1f mats or other protections

were used.

Type of delay electric blasting
caps used and delay' periods used.
The person taking the seismograph
reading shall accurately indicate
exact location of seismograph if
used, and shall also show the
distance of seismograph from blast.
Seismograph records, where required:

(a) Name of person and firm
analyzing the seismograph
record.

(b) Seismograph reading.

Maximum number of holes per delay

period of eight (8) milliseconds

or greater.

19
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805 KAR 4:060

Section 1. Blasting Safety.

(1) when blasting operations, other than those
conducted at a fixed site as a part of any industry or
business operated at such site, are to be conducted
within two hundred feet of a pipeline, the blaster or
person in charge of the blasting operations shall take
due precautionary measures for the protection of the
line, and shall notify the owner of the line or his
agent that such blasting operations are intended.

(2) Blasting operations near streams shall be
prohibited in all cases where the effect of the
blasting is liable to change the course or channel of
any stream without first obtaining a permit from the
department which has been approved by the Division of
Water, Department for Natural Resources and Environ-
mental Protection.

(3) Mudcapping in blasting operations shall be
permitted only where it would endanger the safety of
the workmen to drill the rock or material to be
blasted. If mudcapping is necessary, no more than ten
pounds of explosives shall be used for each charge.

(4) All trunk lines of detonating cord may be
covered, except that trunk 1lines of detonating cord
must be covered if located within eight hundred feet of
any public highway, dwelling house, public building,
school, church, commercial or institutional building.

(S5) When the use of detonating cord would cause
severe concussion the Department may cause all trunk
lines to be covered by 5 to 6 inches of loose earth.

{6) 1In blasting operations, flying rocks shall
not be allowed to fall greater than one-half  the
distance between the blast and a dwelling house, public
building, 8chool, church, commercial or institutional
building. Protective material should be used to insure
this limit.

., (7) When operating within 800 feet of a highway,
if there is a chance of flying rock 1landing on the
highway, traffic must be stopped at a safe distance.
Blasted material shall not be thrown on a public
highway in sufficient quantity to impede traffic, and
any material thrown on a highway must be removed

promptly.

20
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(8) Where a blasting operation is conducted in
the vicinity of an active deep mine, the blaster shall
observe all procedures necessary to secure the health
and safety of the deep mine workers.

(9) Blasting operations shall be conducted during
daylight hours (one-half hour before sunrise to one-
half hour after sunset) except by special permit issued
by the Department of Mines and Minerals. Said permit
to be issued on the basis of safety.

{10) If, as a result of a blast, the vibrational
levels are exceeded or material is hurled through the
air causing damage to homes or other property, or
causing personal injury or death, or endangering public
safety, health and general welfare, in violation of
these regulations, the department may consider this due
cause for revocation of blaster's license and evoke
penalties according to KRS 351.990.

(11) The contractor or operator as well as the
blaster shall be responsible for the conduct of
blasting on any operation.

(12) These regulations are 1in no way intended to

relieve the contractor or operator or other persons of
responsibility and liability under any other laws.
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805 KAR 4:070

re

Section 1, Definitions applicable to 805 KAR 4:070
through 805 KAR 4:150.

(1) "American Table of Distances" (also known as
Quantity Distance Tables) means American Table of
Distance for Storage of Explosives as revised and
approved by The Institute of the Makers of Explosives,
June 5, 1964.

(2) “"Approved storage facility™ - means a facility
for the storage of explosive materials conforming to
the requirements of this part and covered by a license
or permit issued under authority of the Internal
Revenue Service (See 27 CFR Part 55).

(3) "Blast area” - means the area in which
explosives loading and blasting operations are being
conducted.

(4) "Blaster” - means the person or persons
authorized to use explosives for blasting purposes and
meeting the qualifications contained in 805 KAR 4:010,.

(5) "Blasting agent” - means any material or
mixture consisting of a fuel and oxidizer used for
blasting, but not classified an explosive and in which
none of the ingredients is classified as an explosive
provided the furnished (mixed) product cannot be
detonated with a No. B test blasting cap when confined.
A common blasting agent presently in use is a mixture
of ammonium nitrate (NH/4 NO/3) and carbonaceous
combustibles such as fuel oil or coal, and may either
be procured, premixed and packaged from explosive
companies or mixed in the field.

{(6) "Blasting cap” - means a metallic tube closed
at one end, containing a charge of one or more
detonating compounds, and designed for and capable of
detonation from the sparks or flame from a safety fuse
inserted and crimped into the open end.

(7) "Block holing" - means the breaking of
boulders by firing a charge of explosives that has been
loaded in a drill hole.

(8) "Conveyance" - means any unit for transporting
explosives or blasting agents, including but not
limited to trucks, trailers, rail cars, barges, and
vessels.
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(9). "Detonating Cord" - means a flexible cord
containing a center core of high explosives which when
detonated will have sufficient strength to detonate
oth:t cap-sensitive explosives with which it is in
contacet.

(10) “Detonator" - means blasting caps, electric
blasting caps, delay electric blasting cdaps, and non-
electric delay blasting caps.

{11) "Electric cap" - means a blasting cap designed
for and capable of detonation by means of an electric
blasting current,

(12) "Electric blasting circuitry” means:

(a) Bus wire. An expendable wire, used in
parallel or series, in parallel circuits,
to which are connected the leg wires of
electric blasting caps.

(b) Connecting wire. An insulated expend-
able wire used between electric blasting
caps and the leading wires or between the
bus wire and the leading wires.

(c) Leading wire. An insulated wire used
between the electric power source and
the electric blasting cap circuit.

(d) Permanent blasting wire. A permanently
mounted insulated wire used between the
electric power source and the electric
blasting cap circuit.

(13) “Electric delay blasting caps" - means caps
designed to detonate at a predetermined period of time
after energy is applied to the ignition system.

(14) “Explosives" means:

(a) Any chemical compound, mixture, or
device, the primary or common purpose of
which is to function by explosion; that
is, with substantially instantaneous
telease of gas and heat, unless such
compound, mixture, or device is otherwise
specifically <classified by the U.S.
Department of Transportation.

(b) All material which is classified as Class

A or Class B by the U.S. Department of
Transportation.
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(c) Classification of Explosives by the U.S,
Department of Transportation is as

follows:

1. Class A Explosives. Possessing det-
onating hazard, such as dynamite,
nitroglycerin, picric acid, lead azide,
fulminate of mercury, black powder,
blasting caps, and detonating
primers.

2. Class B Explosives, Possessing flam-
mable hazard, such as propellant
explosives, including some smokeless

—_— -propellants. - - - -

(15) "Fuse lighters®™ - means special devices for
the purpose of igniting safety fuse.

(16) "Magazine® - means any building or structure,
other than an explosives manufacturing building, used
for the storage of explosives.

(17) "Misfire™ - means an explosive charge whichA

fajiled to detonate.

{18) "Mud-capping” - (sometimes known as bull-
dozing, adobe blasting, or dobying) - means the
blasting of boulders by placing a quantity of
explosives against a rock, boulder, or other object
without confining the explosives in a drill hole.

{(19) “Non-electric delay blasting cap" - means a
blasting cap with an integral delay element in
conjunction with and capable of being detonated by a
detonation impulse or signal for miniaturized detona-
ting cord.

(20) “"Primary blasting” - means the blasting
operation by which the original rock formation is
dislodged from its natural locatjon.

(21) "Primer" - means a cartridge or container of
eXxplosives into which a detonator or detonating cord is
ingerted or attached.

(22) "sSafety fuse® - means a flexible cord
containing an internal burning medium by which fire is
conveyed at a continuous and uniform rate for the
purpose of firing blasting caps,

(23) “Secondary blasting”™ - means the reduction of
oversize material by the use of explosives to the

24
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dimension required for handling, including mudcapping
and blockholing.

(24) “Stemming" - means a suitable inert incom-
buatible material or device used to confine or separate
explosives in a drill hole, or to cover explosives in
mudcapping.

(25) ©“Springing" - means the creation of a pocket
in the bottom of a drill hole by the use of a moderate
quantity of explosives in order that larger quantities
of explosives may be inserted therein.

(26) *"Water gels, or slurry explosives" - means a
wide variety of materials used for blasting. They all
contain substantial proportions of water and high

—proportions—of—ammonium nitrate, some of which is in

aolution in the water. Two broad c¢lasses of water gels
are: '

(a) Those which are sensitized by a material
classed as an explosive such as TNT or
smokeless powder, and;

(b) Those which contain no ingredient clas-
sified as an explosive; these are
sensitized with metals such as aluminum
at an explosives plant or mixed at the
gite immediately before delivery into the
borehole.
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805 KAR 4:075

Section 1. General Blasting Provisions.

(1) The employer shall permit only authorized and
qualified persons to handle and use explosives.

r

(2) Smoking, firearms, matches, open flame lamps,
and other fires, flame, or heat producing devices and
sparks shall be prohibited in or near explosive
magazines or while explosives are being handled,
transported, or used.

(3) No pergon shall be allowed to handle or use
explosives while under the influence of intoxicating
liquors, natcotics, or other dangerous drugs.

(4) All explosives shall be accounted for at all
times. Explosives not being used shall be kept in a
locked magazine, unavailable to persons not authorized
to handle them. The employer shall maintain an
inventory and use record of all explosives. Appropr-
fate authorities shall be notified of any loss, theft,
or unauthorized entry into a magazine.

(S) No explosives or blasting agents shall be
abandoned.

(6) No fire shall be fought where the fire is in
imminent danger of contact with explosives, All
employees shall be removed to a safe area and the fire
area guarded against intruders. -

(7) Original containers or Class II magazines
shall be used for taking detonators and other
explosives from storage magazines to the blasting area.

(8) When blasting is done in congested areas or
in proximity to a structure, railway, or highway, or
any other installation that may be damaged, the blaster
ghall take special precautions in the loading,
delaying, initiation, and confinement of each blast
with mats or other methods so as to control the throw
of fragments, and thus prevent bodily injury to

employees.

(9) . Employees authorized to prepare explosive
charges or conduct blasting operations shall use every
reasonable precaution including, but not limited to,
visual and audible warning signals, flags, or
barricades, to ensure employee safety.
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(10) 1In so far as poseible, bdlasting operations
:bo:e g:ound shall be conducted bdetween sunup and
undown.

(11) Due precautions shall be taken to prevent
accidental discharge of electric blasting caps or
explosives from current induced by radar, radio
transmitters, lightning, adjacent power 1lines, dust
storms, or other sources of extraneous electricity.
These precautions shall include:

(a) Detonators shall be short-circuited
in holes which have been primed and
shunted until wired into the blasting
circuit.

(b) The suspension of all blasting oper-
ations and removal of persons from the
blasting area during the approach
and progress of an electric storm.

(¢c) The prominent display of adequate
aigns, warning against the uee of
mobile radio transmitters, on all roads
within 1,000 feet of blasting opera-
tions. Whenever adherence to the
1,000-foot distance would create an
operational handicap, this distance pay
be modified so long as the modification
is adequately designed 1in compliance
with 805 KAR 4:075 (11)(e) to prevent
any premature firing of electric
blasting caps. Specimens of eigns
which would meet these requiremente are
as follows:

Blasting Turn Off
Zone ' 2-Way
1000-ft. Radio

about 48" X 48"  about 42" X 36"

Paragraph (c¢) shall not apply to
surface mining operations.

(d) Mobile radio transmitters which are
less than 100 feet away from electric
blasting caps in other than original
containers, may be left “on" for
receiving purposes, but may only be
used to transmit if in compliance with
paragraph (e) of this subsection.

#3ee also 805 KAR 4:060(9)
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805 KAR 4:080

{e) Compliance with the recommendations of '
The Institute of Makers of Explosives :
with regard to blasting in the vicinity
of radio transmitters as stipulated in

Radio Prequency Energy - A Potential
Hazard in the Use of Electric Blasting (1) A blaster shall be able to understand and

Caps, IME Publication No. 20, March give written and oral orders.
1971.

Section 1. Blaster Qualifications.

(2) A blaster should be in good physical
condition and not be addicted to narcotics, intoxi-

{(12) Empty boxes and paper and fiber packing

o rn e A e et D At s & 1 ® &

materials, which have previously contained high . cants, or similar types of drugs.
explosives, shall not be used again for any putrpose,
but shall be destroyed by burning at an approved (3) A blaster shall be qualified, by reason of
location. training, knowledge or experience, in the field of
transporting, storing, handling, and the use of
(13) Explosives, blasting agents, and blasting explosives, and have a working knowledge of State and
supplies 'that are obviously deteriorated or damaged local laws and regulatjons which pertain—to explosives.

shall not be used.
(4) Blasters shall be required to furnish

(14) Delivery and {issue of explosives shall only satisfactory evidence of competency in handling
be made by and to authorized persons and into explosives and performing in a safe manner the type of
authorized magazines or approved temporary storage or blasting that will be required.

handling areas.
(5) The Dblaster shall be knowledgeable and

(15) Blasting operations in the proximity of competent in the use of each type of blasting method
overhead powerlines, communication lines, utility used.
services, or other services or structures shall not be
carried on until the operators and/or owners have been
notified and measures for safe control have been taken.

(16) The use of black powder shall be prohibited
except when a desired result cannot be obtained with
another type of explosive such as in quarrying certain
types of dimension stone.

(17) All loading and firing shall be directed and
.supervised by competent persons thoroughly experienced
in this field. .

(18) All electric blasts shall be fired with an

electric blasting machine or properly designed electric
power source, and in accordance with the provisions of

805 KAR 4:110 (1) and (18).

(19) No one shall be permitted to carry detonators
or primers of any kind on his person,
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805 KAR 4:085

ey

Section 1. Dealer Registration.

(1) Each person 1intending to engage in business
as an importer or a manufacturer of, or a dealer in,
explosive materials shall, before commencing such
business, be required annually to register with the
Department of Mines and Minerals. Bach person shall
annually fill out the registration form (EC-12)
provided by the Department.

Section 2. Record Requirements.

(1) Each person, corporation or entity engaged in
the manufacture, purchase, or selling of explosives,
including importers, manufacturer, manufacturer limit-
ed, or dealer, shall maintain in a permanent form, such
records of importation, production, shipment, receipt,
sale, or other dieposition.

(2) All records shall be retained for a period of
not lees than five (5) years from the date the
transaction occurs or until discontinuance of business
or operations. All records shall be subject to
inspection and examination by the Department of Mines
and Minerals.

(3) The records prescribed by Title 27, part
181.121 - 181.129 of the Code of Pederal Regulations of
the Bureau of Alcohol, Tobacco, and Firearms shall
satisfy the requirement of this section.

Section 3. Magazine Identification.

(1) All permanent, fixed, or stationary magacines
shall be registered annually with the Department of
Mines and Minerals. Registration forms (EC-11) will be
furnished by the Department.

(2) All portable magazines shall have identifi-
cation tags.

(3) The identification tags 6hall be approxi-
mately three (3) inches long by two (2) inches wide and
shall be Xettered or painted directly onto the magazine
or attached such that normal use and weather will not
render the tag illegible.
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! {(4) The tags
information:

(a)
: {b)
(c)

(4)

——— e ————

shall provide the following

Name of owner

Address

Person responsible for the
magazine

Telephone number

3




805 KAR 4:087.

Section 1. Explosives.

(1) Explosive magazines shall be posted with
suitable danger signs so located that a bullet passing
through the face of a 'sign will not strike the
magazine.

(2) Containers of explosives or blasting agents
shall be stacked in a stable manner, but not more than
eight (8) feet high.

“(3) Ammonium nitrate fuel oil blasting agents
shall be physically separated from other explosives,
safety fuse, or detonating cord stored in the same
magazine and in such a manner that o¢i)l does not
contaminate the other explosives, safety fuse or
detonating cord.

(4) Special precautions shall be taken when
blasting ip close proximity to underground operations,
and no blasting shall be done which would be hazardous
to persons working underground.

(5) Only nonsparking implements shall be used to
punch holes in an explosive cartridge.

(6) Delay connectors for firing detonating cord
shall be treated and handled with the same safety
precautions as blasting caps and electric detonators.,

(7) Primers containing a detonator shall be
prepared with the detonator contained securely and
completely within the explosive charge or within a
suitable tunnel or cap well.

(8) Explosives shall be kept separéte from
detonators until charging is started. .

(9) when blasting electrically, a blasting galvan-
ometer, blasting ohmmeter, or blasting multimeter
designed specifically for the purpose of testing
electric blasting caps and circuits containing electric
blasting caps, shall be used to test:

(a) Resistance of individval caps, series of
caps, or the resistance of multiple
balanced series to be connected in

e parallel prior to their connection to
the blasting line.

(10)

(b) Continuity of blasting 1lines prior to the
connection of electric blasting cap
series, and

(c) Total blasting circuit resistance prior to
connection to the power source,

Ammonium nitrate and the components used for

the sensitizing thereof shall be gtored, mixed,
transported, and used in accordance with the
recommendations in Bureau of Mines Information Circular
8179, "Safety Recommendations for Sensitized Ammonium
Nitrate Blasting Agents", or subsequent revisions.

x_._g J \_.j __sﬂ 32 A § ! 3
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805 KAR 4:090

Section 1. Storage of Explosives and Blasting Agents.

(1) Explosives and related materials shall be
stored in approved facilities required under the
applicable provisions of the Internal Revenue Service
regulations contained in 27 CPFR 55, Commerce in
Explosives.*

(2) Blasting caps, electric blasting caps,
detonating primers, and primed cartridges, shall not be
stored in the same magazine with other explosives or

blasting agents.

{3) Smoking and open flames shall not be
permitted within fifty (50) feet of explosives and
detonator storage magazines.

(4) Permanent underground magazines containing
detonators shall not be located closer than twenty-five
(25) feet to any magazine containing other explosives

or blasting agents.

*See page 53
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80S KAR 4:095

Section 1. Loading of explosives or blasting agents.

(1) Procedures that permit safe and efficient
loading shall be established before loading is started.

(2) All drill holes shall be sufficiently large to

admit freely the insertion of the cartridges of
explosives.
(3) Tamping shall be done only with wood rods or

plastic tamping poles without exposed metal parts, but
non-sparking metal connectors may be used for jointed
poles. Violent tamping shall be avoided. The primer
shall never be tamped.

(4) No holes shall be 1loaded except those to be
fired in the next round of blasting. After loading,
all remaining explosives and detonators shall be

immediately returned to an authorized magazine.

{S) Drilling shall not be started until all
remaining butts of old holes are examined for
unexploded charges, and if any are found, they shall be
refired before work proceeds.

(6) No person shall
holes which have contained explosives or
agents,

be allowed to deepen drill
blasting

(7) No explosives or blasting agents shall be left
unattended at the blast site.

(8) Machines and all tools net used for drilling,
loading, and covering the blast shall be removed from
the immediate location of holes before explosives are
delivered.

(9) No activity of any nature other than that
which is required for blasting shall be permitted in a
blast area.

(10) Powerlines and portable electric cables for
equipment being used shall be kept a safe distance from
explosives or blasting agents being loaded into drill
holes. Cables in the proximity of the blast area shall
be deenergized and locked out by the blaster.

be checked prior to loading to

{(11) Holes shall
Holes shall not be

determine the depth and conditions.
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drilled where there is a danger of Intersecting a

charged or misfired hole.

{(12) when loading a 1long line of holes with more
than one loading crew, the crews shall be separated by
practical distances consistent with efficient operation
and supervision of crews.

(13) No explosives shall be loaded or used
underground in the presence of combustible gases ox
combustible dusts.

(14) 1In underground blasting, explosives in Fume
Class 1, as set forth by the Institute of the Makers of
Explosives, shall be used; provided, however, that PFume
Class 1 explosives are not required when ventilation
adequate to dissipate all fumes is provided and the

workings are abandoned for a period of time sufficient

to allow dissipation of all fumes.

(15) All blast holes in open work shall be stemmed
to the collar or to a point which will confine the

charge.

(16) Warning signs, indicating a blast area, shall
be maintained at all approaches to the blast area. The
warning sign lettering shall not be less than four (4)
inches in height on a contrasting background. This
subsection does not apply to surface mining.

(17) A borehole shall never be sprung when it is
adjacent to or near a hole that is loaded. Flashlight
batteries shall not be used for springing holes.

(18) Drill holes that have been sprung or
chambered, and which are not water-filled, shall be
allowed to cool before explosives are loaded.

(19) No loaded holes shall be left unattended or
unprotected.

{20) The blaster shall keep an accurate, up-to-date
record of explosives, blasting agents, and blasting
supplies used in a blast and shall keep an accurate
running inventory of all explosives and blasting agents

stored on the operation.
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805 KAR 4:100

Section 1. Surface Transportation of Explosive.

{1) fTransportation of explosives, blasting agents and
blasting supplies, shall meet the provisions of the
Department of Transportation regulationa contained in
14 CFR Part 103, Air Transportation; 46 CFR Parts 146~
149, Water Carriers; 49 CFR Parts 171-179, Highways and
Railways; and 49 CFR Parts 390-397, Motor Carriers, *

(2) Motor vehicles or conveyances transporting
explosives shall only be driven by, and be in the
charge of, a licensed driver who is physically fit. He
shall be familiar with the local, state, and federal

-regulations governing the transportation of explosives,

{(3) No person shall smoke, or carry matches or
any other flame producing device, nor shall firearms or
loaded cartridges be carried while in or near a motor
vehicle or conveyance transporting explosives, blasting
agents and blasting supplies.

{4) Explosives or blasting agents shall not be
transported with other materials or cargoes in the same
compartment. In no case shall flammable material be
carried on the same vehicle as explosives.

shall be
detonators

blasting agents
vehicles from

(5) Explosives or
transported in separate
unless:

in a type 2 or
the body of the

(a) the detonators are placed
type 3 magazine secured within
truck; or

{b) the detonators and explosives are separ-
ated by four (4) inches of hardwood, and the
detonators are totally enclosed or confined by
the hardwood construction; or

(c) the detonators are placed 1in suitable
containers or compartments congtructed in
accordance with the Institute of Makers of
Explosives Safety Library Publication No., 22,
entitled “IME Stardard for the Safe Transport-
ation of Electric Blasting Caps in the Same
Vehicle with Other Explosives”,

(6) .Vehicles wused for transportating explo-
sives shall be strong enough ¢to carry the load without
difficulty, and shall be in good mechanical condition.
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(7) ¥hen Class A, B, or C explosvies are
., transported by a vehicle with an open body, a Class II
magazine or original manufacturer's container shall be
securely mounted within the bed to contain the cargo.
No explosives shall be stacked higher than the sides or
the tailgate of the vehicle. Blasting agents shall be
loaded in a stable manner so that they cannot fall from
the vehicle.

(8) All vehicles used for the transportation
of explosives shall have tight floors and any exposed
spark-producing metal on the inside of the body shall
be covered with wood, or other non-sparking material,
to prevent contact with containers of explosives.

(9) Every motor vehicle or conveyance used for
transporting explosives shall be marked or placarded on
both sides, the front and rear with either the word
"explosives™ in red letters, not 1less than four (4)
inches in height, on white background, or - the
Department of Transportation-approved orange and black,
square on point, explosives placards.

(10) Bach vehicle used for transportation of
explosives shall be equipped with a fully charged fire
extinguisher, in good condition. An Underwriters
Laboroatory-approved extinguisher of not less than ten
(10) ABC rating will meet the minimum regquirement. The
driver shall be trained in the use of the extinguisher
on his vehicle.

(11) Motor vehicles or conveyances carrying
explosives, blasting agents, or blasting supplies,
shall not be taken inside a garage or shop for repairs
or servicing.

(12) No motor vehicle transporting explosives
shall be left unattended.

* NOTE: Paragraph (1) applies only to transportation
moving under the juristiction of these agencies.

38

805 KAR 4:105

S8ection 1. Underground transportation of explosives
(non=coal).

(1) All explosives or blasting agents in transit
underground shall be taken to the place of use or
storage without delay.

{2) The quantity of cxpi;sives or blasting agents
taken to an underground loading area shall not exceed
the amount estimated to be necessary for the blast.

(3) Explosives in transit shall not be left
unattended.

{(4) The hoist operator shall be notified before
explosives or blasting agents are transported in a
shaft conveyance.

(S5) Trucks used for the transportation of
explosives underground shall have the electrical system
checked weekly to detect any fallures which may
constitute an electrical hazard. A written record of

such inspections shall be kept on file.

(6) The installation of auxiliary lights on truck
beds, which are powered by the truck's electrical
system, shall be prohibited.

{7) Explosives and  ©blasting agents shall be
hoisted, lowered, or conveyed in a powder car. No
other materials, supplies or equipment shall be
transported in the same conveyance at the same time.

(8) No one, except the operator, his helper, and
the powder man, shall be permitted to ride on a
conveyance transporting explosives and blasting agents.

(9) No person shall ride in any shaft conveyance
transporting explosives and blasting agents.

{(10) No explosives or blasting agents shall be
trangsported on any locomotive. At least two car
lengths shall geparate the locomotive from the powder

car.,

(11) No explosives or blasting agents shall be
transported on a man haul trip.

(12) The car or conveyance containing explosives or
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blasting agents shall be pulled, not pushed, whenever
possible.

(13) The powder car or conveyance especially built
for the purpose of transporting explosives or blasting
agents shall bear a reflectorized sign on each side
with the word "Explosives"” in letters, not 1less than
four (4) inches in height, upon a background of sharply

contrasting color.

{14) Compartments for transporting detonators and
explosives in the same car or conveyance shall be
physically separated by a distance of twenty-four (24)
inches or by a solid partition at least four (4) inches

thick.

(15) Explosives, blasting agents, or blasting
supplies shall not be transported with other materials.

(16) Explosives or blasting agents, not in ozfginal
containers, shall be placed in a suitable container
when transported manually.

primers, and other explosives

(17) Detonators,
contaliners when

shall be carried in separate
transported manually.
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805 KAR 4:110

Section 1. Initiation of explosive charges - electric
blasting.

(1) Electric blasting caps shall not be used where
sources of extraneous electricity make the use of
electric blasting caps dangerous. Blasting cap leg
wires shall be kept short-circuited (shunted) until
they are connected into the circuit for firing.

{(2) Before adopting any system of electrical
firing, the blaster shall conduct a thorough survey for
extraneous currents, and all dangerous currents shall
be eliminated before any holes are loaded.

{3) 1In any single blast using electric blasting
caps, all caps shall be of the same style or function,
and of the same manufacture.

.

{4) Electric blasting shall be carried out by
using blasting circuits or power circuits in accordance
with the electric blasting cap manufacturer's recom-
mendations, or an approved contractor or his designated
representative.

{(5) When firing a circuit of electric blasting
caps, care must be exercised to insure that an adequate
quantity of delivered current is available, in
accordance with the manufacturer's recommendations.

(6) Connecting wires and lead wires shall be
insulated single solid wires of sufficient current-
carrying capacity.

(7) Bus wires shall be 801jd8 single wires of
sufficient current-carrying capacity.

(8) When firing electrically, the insulation on
all firing lines shall be adequate and in good
condition,

(9) A power circuit used for firing electric
blasting caps shall not be grounded.

(10) 1In underground operations when firing from a
power circuit, a safety switch shall be placed in the
permanent firing line at intervals. This switch shall
be made s0 it can be locked only in the "off"™ position
and shall be provided with a short-circuiting
arrangement of the firing lines to the cap clrcuit.
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(11) In underground operations there shall be a
"lightning™ gap of at least five (5) feet in the firing
system ahead of the main firing switch; that is,
between this ‘switch and the source of power. This gap
shall be bridged by a flexible Jjumper cord just before
firing the blast.

(12) When firing from a power circuit, the firing
switch shall be locked in the open or "“off"™ position at
all times, except when firing., 1t shall be so designed
that the firing lines to the cap circuit are
automatically short-circuited when the switch is in the
"off" position. Keys to this switch shall be entrusted
only to the blaster.

{(13) Blasting machines shall be in good condition
and the efficiency of the machine shall be tested
periodically to make certain that it can deliver power
at its rated capacity.

(l4) when firing with blasting machines the
connections shall be made as recommended by the
manufacturer of the electric blasting caps used.

(15) The number of electric blasting caps connected
to a blasting machine shall not be in excess of its
rated capacity. Purthermore, in primary blasting, a
series circuit shall contain no more caps than the

+l1imits recommended by the manufacturer of the electric
blasting caps in use.

{(16) The blaster shall be in charge of the blasting
machines and no other person shall connect the leading
wires to the machine except under the direction of the
blaster.

(17) Blasters shall test all electric blasting caps
and electric blasting cap circuits by using only a
blasting galvanometer, blasting ohmmeter, or blasting
multimeter, designed specifically for the purpose of
testing individual electric blasting caps and circuits
containing electric blasting caps. Such instruments
must be clearly marked as being designed for such
purposes, and shall be used in accordance with the
manufacturer's recommendations.

{18) Whenever the possibility exists that a leading
line or blasting wire might be thrown over a 1live
powerline by the force of an explosion, care shall be
taken to see that the total length of wires are kept
too short to hit the lines, or that the wires are
securely anchored to the ground. If neither of these
requirements can be satisfied, a non-electric system
shall be used.
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{19) Leading wires shall remain shorted and not be
connected to the blasting machine or other source of
current until the charge is to be fired.

(20) After firing an electric blast from a blasting
machine, the 1leading wires shall be immediately
disconnected from the machine and short-circuited.

(21) All blasting machines, other than rack-bar and
twist type generators, shall have a normally open
firing switch equipped with a spring device or other
self returning mechanism that automatically returns it
to the non-firing position after the shot has been
detonated.
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805 KAR 4:115

Section 1. Use of Safety Fuse.

(1) The use of a fuse that has been hammered or
injured in any way shall be forbidden.

(2) The hanging of a fuse on nails or other
projections which will cause a sharp bend to be formed
in the fuse is prohibited.

(3) Before capping safety fuse, a short length
shall be cut from the end of the supply reel so as to

(4) Only a cap crimper of approved design shall be
used for attaching blasting caps to safety fuse.
Crimpers shall be kept in good repalir and accessible to
use.

(S) No unused cap or short capped fuse shall be
placed in any hole to be blasted; such unused
detonators shall be removed from the working place and
destroyed. This prohibition shall not apply to surface
mining operations.

(6) No fuse shall be capped or primer made up, in
any magazine or near any possible source of ignition.

(7) No one shall be permitted to carry detonators
or primers of any kind on his person,

(8) The minimum 1length of safety fuse to be used
in blasting shall be as required by State law, but
shall not be less than thirty (30) inches.

(9) At least two men shall be present when
multiple cap and fuse blasting is done by hand lighting
methods,

(10) Not more than twelve (12) fuses shall be
lighted by each blaster when hand lighting devices are
used. However, when two or more safety fuses in a
group are lighted as one by means of igniting cord or
other similar fuse 1lighting devices, they may be
consideted.as one fuse.

{11) The so-called "drop fuse”™ method of dropping
or pushing a primer or any explosive with a 1lighted
fuge attached is forbidden.

(12) Cap and fuse shall not be used for firing
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mudcap charges unless charges are separated suffi-
ciently to prevent one charge from dislodging other
shots in the blast.

(13) When blasting with safety fuses consideration
shall be given to the length and burning rate of the
fuse. Sufficient time, with a margin of safety, shall
al:n{a be provided for the blaster to reach a place of
safety.




Section 1. Use of detonating cord.

(1) Care shall be taken to select a detonating
cord consistent with the type and physical condition of
the borehole and stemming and the type of explosives
used,

(2) Detonating cord shall be handled and used with
the same respect and care given other explosives.

(3) The line of detonating cord extending out of a
borehole or from a charge shall be cut from the supply
spool before loading the remainder of the borehole or
placing additional charges.

(4) Detonating cord shall be handled and used with
care to avoid damaging or severing the cord during and
after loading and hooking-up.

(S) Detonating cord connections shall be competent
and positive in accordance with approved and
recommended methods. Knot-type or other cord-to-cord
connections shall be made only with detonating cord in
which the explosive core is dry.

(6) All detonating cord trunklines and branchlines
shall be free of loops, sharp kinks, or angles that
direct the cord back toward the oncoming 1line of
detonation.

{(7) All detonating cord connections shall be
inspected before firing the blast.

(8) When detonating cord millisecond-delay
connectors or short-interval-delay electric blasting
caps are used with detonating cord, the practice shall
conform strictly with the manufacturer's recommen-

dations.

(9) When connecting a blasting cap or an electric
blasting cap to detonating cord, the cap shall be taped
or otherwise attached securely along the side or the
end of the detonating cord, with the end of the cap
containing the explosive charge pointed in the
direction in which the detonation is to proceed,

(10) Detonators for firing the trunkline shall not
be brought to the loading area nor attached to the
detonating cord until everything else is in readiness
for the blast,
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805 KAR 4:125

Section 1. Firing the blast,

{1) A code of blasting signals equivalent to Table
U-1, shall be posted on one or more conspicuous places
at the operations, and all employees shall be required
to famliarize themselves with the code and conform to
it. Danger signs shall be placed at sui table
locations.

TABLE U-1

WARNING SIGNAL -~ A one (1) minute series
of long blasts five (5) minutes prior to the
blast signal.

BLAST SIGNAL ~ A series of short blasts one
(1) minute prior to the shot.

ALL CLEAR SIGNAL - A prolonged blast following
the inspection of the blast area.

{(2) Before a blast is fired, a loud warning signal
shall be given by the blaster in charge, who has made
certain that all surplus explosives are in a safe place
and all employees, vehicles, and equipment are at a
safe distance, or under sufficient cover.

{3) No person shall remain in an area within the
danger zone after being requested to 1leave by the
blaster In charge or by a state explosives and blasting
inspector.

(4) Flagmen shall be safely aéationed on highways
which pass through the danger zone 80 as to stop
traffic during blasting operations.

{S) It shall be the duty of the blaster to fix the
time of blasting.

{6) Before firing an underground blast, warning
shall be given, and all possible entries into the
blasting area and any entrances to any working place
where a drift, raise or other opening is about to hole
through, shall be carefully guarded. The blaster shall
make sure that all employees are out of the blast area
before firing a blast.
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805 KAR 4:130

Section 1. Underwater blasting.

(1) A blaster shall conduct all blasting opera-
tions, and no shot shall be fired without his approval.

(2) Loading tubes and casings of dissimilar metals
shall not be used because of possible electric
transient currents from galvanic action of the metals
and water.

(3) Only water-resistant blasting caps and detona-
ting cords shall be used for all marine blasting.
toading shall be done through a non-sparking metal
loading tube when tube is necessary.

(4) No blast shall be fired while any vessel under
way is closer than 1,500 feet to the blasting area.
Those on board vessels or crafts moored or anchored
within 1,500 feet shall be notified before the blast is
fired.

(5) No blast shall be fired while any swimming or
diving operations are in progress in the vicinity of
the blasting area. If such operations are in progress,
signalgs and arrangements shall be agreed upon to assure
that no blast shall be fired while any person is in the
water.

(6) Blasting flags shall be displayed.

(7) The storage and handling of explosives aboard
vessels used in underwater blasting operations shall be
according to the provisions outlined herein on handling
and storing explosives.

(8) When more than one charge is placed
underwater, a float device shall be attached to an
element of each charge in such a manner that it will be
released by the firing. Misfires shall be handled in
accordance with the requirements of 805 KAR 4:140.
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805 KAR 4:135

Section 1. Blasting in excavation work under compres-~
sed air.

(1) Detonators and explosives shall not be stored
or kept in tunnels, shafts, or caissons. Detonators
and explosives for each round shall be taken directly
from the magazines to the blasting zone and immediately
loaded. Detonators and explosives left over after
loading a round shall be removed from the working
chamber before connecting wires are connected.

(2) when detonators or explosives are brought into
an air lock, no employee except the powderman, blaster,
lock tender and the employees necessary for carrying,
shall be permitted to enter the afr lock. No other
materials, supplies, or equipment shall be .locked
through with the explosives.

(3) Detonators and explosives shall be taken
separately into pressure working chambers.

(4) The blaster or powderman shall be responsible
for the receipt, unloading, storage, and on site
transportation of explosives and detonators.

(S) All metal pipes, rails, air locks, and steel
tunnel lining shall be electrically bonded together and
grounded at or near the portal or shaft, and such pipes
and rails shall be cross bonded together at not less
than 1,000-foot intervals throughout the length of the
tunnel. In addition, each low air supply pipe shall be

grounded at its delivery end. ;

{(6) The explosives suitable for use in wet holes
shall be water resistant and shall be in fume Class I.

(7) wWhen tunnel excavation in rock face |is
approaching mixed face, and when tunnel excavation |is
in mixed face, blasting shall be performed with light
charges and with light burden on each hole. Advanced
drilling shall be performed as tunnel excavation in
rock face approaches mixed face, to determine the
general nature and extent of rock cover and the
remaining distance ahead to soft ground as excavation

advances.
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805 KAR 4:140
Section 1. Misfires.
(1) I1f a misfire is found, the blaster shall

provide proper safeguards for excluding
from the danger zone. .

all employees

(2) No other work shall be done except that
necessary to remove the hazard of the misfire and only
those employees necessary to do the work shall remain
in the danger zone.

{3) No attempt shall be made to extract explosives
from any charged or misfired hole; a new primer shall
be put in and the hole reblasted. 1If refiring of the
misfired hole presents a hazard, the explosives may be
removed by washing out with water or, where the misfire
is under water, blown out with air.

(4) 1I1f there are any misfires while using cap and
fuse, all employees shall remain away from the charge
for at least one hour. Misfires shall be handled under
the direction of the person in charge of the blasting,
All wires shall be carefully traced and a search made
for unexploded charges.

(5) When electric blasting caps bhave been used,

men shall not return to misfired holes for at least
fifteen (15) minutes.
(6) No drilling, digging, or picking shall be

permitted until all missed holes have been detonated or
the authorized representative has approved that work
can proceed.
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805 KAR 4:145

Section 1. Inspection after blasting.

(1) Immediately after the blast has been fired,
the firing line shall be disconnected from the blasting
machine, or where power switches are used, they shall
be locked open or in the "off"™ position.

(2) Sufficient time shall be allowed, not less
than fifteen (15) minutes in tunnels, for the smoke and
fumes to leave the blasted area before returning to the
shot. An inspection of the area and the surrounding
rubble shall be made by the blaster to determine if all
charges have been exploded before employees are allowed

to return to the operation.
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805 KAR 4:150

Section 1. Variances.

(1) The commissioner may grant variances from 805
KAR 4:070 through 805 KAR 4:150 {f it can be
demonstrated said variance improves safety conditions
or t:gt saidhgaglancelgill prgvi?e such safe conditions
as ose whic wou revail {f there s
with the standard. P was compliance

(2) Such a variance may be modified or revoked by
the Commissioner.

DEPARTMENT OF THE TREASURY
BUREAU OF ALCOHOL, TOBACCO, AND FIREARMS

SUBPART K - Storage

g8 55.201 General.

{a) Section 842 (j) of the Act and s8s 55.29 of this
part require that the storage of explosive
materials by any person must be in accordance with
the regulations in this part. The storage
standards prescribed__by this subpart confer no
rights or privileges to store explosive materials
in a manner contrary to State or other law.

{b) The Director may authorize alternate construction
for explosives storage magazines when it is shown
that the alternate magazine construction is
substantially equivalent to the standards of safety
and security contained in this subpart. Any
alternate explosive magazine construction approved
by the Director prior to August 9, 1982, will
continue as approved unless notified in writing by
the Director. Any person {intending to use
alternate magazine construction shall submit a
letter application to the regional regulatory
administrator for transmittal to the Director,
specifically describing the proposed magazine.
Explosive materials may not be stored in alternate
magazines before the applicant has been notified
that the application has been approved.

(¢) A licensee or permittee who intends to make changes
in his magazines, or who intends to construct or
acquire additional magazines, shall comply with ss
55.63.

ss 55.202 Classes of explosive materials.

For purposes of this part, there are three classes of
explosive materials. These classes, together with the
description of explosive materials comprising each
class, are as follows:

(a) High explosives. Explosive materials which can be
caugsed to detonate by means of a blasting cap when
unconfined. (For example, dynamite.)

{b) Low explosives. Explosive materials which can be
caused to deflagrate when confined. (For example,
black powder, safety fuses; igniters; igniter
cords; fuse lighters; and *gpecial fireworks”
defined as Class B explosives by the U.S.Department
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of Transportation regulations in 49 CFR Part 173.)
(c) Blasting agents. (For example, ammonium nitrate-
g;eil)oil and certain water-gels (see also sg

8s 55.203 Types of magazines.

For purposes of this part, there are five types of
magazines. These types, together with the classes of
explosive materials, as defined in ss 55.202, which
will be stored in them, are as follows:

{a) Type 1 magazines. Permanent magazines for the
storage of high explosives, subject to the
limitations prescribed by ss §5.206 and ss 55,213,
Other classes of explosive materfals may also be
stored in type 1 magazines,

+{b). Type 2 magazines. Mobile and portable indoor and
outdoog magazines for the storage of high
explosives, subject to the 1limitations prescribed
by ss 55.206, ss 55.208(b), and ss 55.213. Other
classes of explosive materials may also be stored
in type 2 magazines.

(c) Type 3 magazines. Portable outdoor magazines for
the temporary storage of high explosives while
attended (for example a "day-box"), subject to the
limitations prescribed by ss 55,206 and ss 55.213.
Other classes of explosives materials may also be
stored in type 3 magazines.

(d) Type 4 magazines. Magazines for the storage of low
explosives, subject to the 1limitations prescribed
by ss8 55.206(b), ss 55.210(b), and ss 55.213.
Blasting agents may be stored in type 4 magazines,
subject to the limitations prescribed by ss
55.206(c), ss 55.211(b), and ss 5%5.213. Detonators
that will not mass detonate may also be stored in
type 4 magazines, subject to the 1limitations
g;e;g;ibeé by ss 55.206(a), ss 55.210(b), and ss

(e) Type 5 magazines. Magazines for the storage of
blasting agents, subject to the limitations
g;egg;ibeé by ss 55.206 (¢), s8s 55.211(b), and ss

8s 55.204 1Inspection of magazines.

Any person storing explosive materials shall inspect
his magazines at 1least every seven days. This
inspection need not be an inventory, but must be
sufficient to determine whether there has been
unauthorized entry or attempted entry into the
magazines, or unauthorized removal of the contents of
the magazines,
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88 55.205 Movement of explosive materials.

All explosive materials must be Kkept in locked
magazines meeting the standards 1in this subpart unless

they are:

{a) 1In the process of manufacture;

(b) Being physically handled in the operating
process of a licensee or user;

(c) Being used; or

(d) Being transported to a place of storage or use
by a licensee or permittee or by a person who
has 1lawfully acquired explosive materials
under ss 55.106.

8s 55.206 Location of magazines.

(a) Outdoor magazines in which high explosives are
stored must 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
materials in ss 55,218,

(b) Outdoor magazines in which 1low explosives are
stored must be located no closer to {inhabited
buildings, passenger railways, public highways, or
other magazines in which explosive materials are
stored, than the minimum distances specified in the
table of distances for storage of low explosives in
88 55.219. The distances shown in 88 55.219 may
not be reduced by the presence of barricades.

{c) (1) Outdoor magazines in which blasting agents in
quantities of more than 50 pounds are stored
must be 1located no closer to inhabited
buildings, passenger railways, or public
highways than the minimum distances specified
in the table of distances for storage of
explosive materials in ss 55,218,

(2) Ammonium nitrate and magazines in which
blasting agents are stored must 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 blasting agents in s8s 55,220.
However, the minimum distances for magazines
in which explosives and blasting agents are
gtored from inhabited buildings, etc., may not
be less than the distances specified in the
table of distances for storage of explosives
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A

type

materials in ss 55.218.

88 $55.207 Construction of type 1 magazines.

1 magazine is a permanent structure: a

building, an igloo or "Army-type structure", a tunnel,

or

a dugout.
resistant, weather~-resistant,

It is to be bullet-resistant, fire-
theft-resistant, and

ventilated.

e

(a) Buildings. All building type magazines are to be

congtructed
combination of these materials, and

of masonry, wood, metal, or a

have no

openings except for entrances and ventilation. The
ground around building magazines must slope away
- .for drainage or other adequate drainage provided.

(1)

(2)

{3)

(4)

Masonry wall construction. Masonry wall con-

. struction 1is to 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 must have
all hollow spaces filled with well-tamped,
coarse, dry sand or weak concrete (at least a
mixture of one part cement and eight parts of
sand with enough water to dampen the mixture
while tamping in place). Interior walls are
to be constructed of, or covered with, a
nonsparking material.

Fabricated metal wall construction. Metal
wall construction is to consist of sectional
sheets of steel or aluminum not 1less than
number l4-guage, securely fastened to a metal
framework. Metal wall construction s either
lined inaside with brick, solid cement blocks,
hardwood not less than four Inches thick, or
will have at least a six inch sand fi1l
between interior and exterior walls. Interior
walls are to be constructed of, or covered
with, a nonsparking material.

Wood frame wall construction. The exterior of
outer wood walls is to be covered with iron or
aluminum not 1less than number 26-guage. An
inner wall of, or covered with nonsparking
material will be constructed so as to provide
a space of not less than s8ix inches between
‘the outer and inner walls. The space is to be
filled with coarse, dry sand, or weak
concrete.

Floors. Floors are to be constructed of, or
covered with, a nonsparking material and shall

-1

(5)

{6)

(7N

(8)

(9)

be strong enough to bear the weight of the
maximum quantity to be stored. Use of pallets
covered with a nonsparking material is
considered equivalent to a floor constructed
of or covered with a nonsparking material,

Foundations. Foundations are to be cons-
tructed 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 is to be enclosed
with metal.

Roof. Except for buildings with fabricated
metal roofs, the outer roof 1is to be covered
with no 1less than number 26-guage iron or
aluminum, fastened to at least 7/8 1inch
sheathing.

Bullet-resistant ceilings or roofs. Where it
is possible for a bullet to be fired directly
through the roof and into the magazine at such
an angle that the bullet would strike the
explosives within, the magazine is to be
protected by one of the following methods.

(1) A sand tray lined with a layer of
building paper, plastic, or other non-
porous material, and filled with not less
than four inches of coarse, dry sand, and
located at the tops of inner walls
covering the entire ceiling area, except
that portion necessary for ventilation.

(11) A fabricated metal roof constructed of
3/16-inch plate steel lined with four
inches of hardwood. (Ppr each additional
1/16 inch of plate steel, the hardwood
lining may be decreased one inch.)

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

Locks. Each doors is to be equipped with (i)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples, (iin a
combination of a mortise 1lock and a padlock;
(iv) a mortise lock that requires two keys to




(b)

open; or (v) a three-point lock. Padlocks
muast have at least five tumblers and a
casehardened shackle of at 1least 3/8 inch
diameter. Padlocks must 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. These requirements
do not apply to magazine doors that are
adequately secured on the inside by means of a
bolt, 1lock, or bar that cannot be actuated
from the outside.

(10) Ventilation. Ventilation is to be provided to
prevent  dampness and heating of stored
explosive materials. Ventilation openings
must be screened to prevent the entrance of
sparks. Ventilation openings in side walls
and foundations must be offset or shielded for
bullet-resistant purposes. Magazines having
foundation and roof ventilators with the air
circulating between the side walls and the
floors and between the side walls and the
ceiling must have a wooden 1lattice 1lining or
equivalent to prevent the packages of
explosive materials from being stacked against
the side walls and blocking the afr
circulation.

{11) Exposed metal. No sparking material is to 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 materials, must be
blind nailed, countersunk, or covered with a
nonsparking lattice work or other nonsparking
material.

Igloos, “Army-type structures®, tunnels, and
dugouts. 1Igloo, "Army-type structure®, tunnel, and
dugout magazines are to be constructed of
reinforced concrete, masonry, metal, or a combina-
tion of these materials. They must Thave an
earthmound covering of not 1less than 24 inches on
the top, sides and rear unless the magazine meets
the requirements of paragraph (a)(7) of this
gsection. Interior walls and floors must be
constructed of, or covered with, a nonsparking
material. Magazines of this type are also to be
constructed in conformity with the requirements of
paragraph (a){4) and paragraphs (a) (8) through (11)
of this section.
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88 55.208 Construction of type 2 magazines.

A type 2 magazine is a box, trailer, semitrailer, or
other mobile facfility.

(a) Outdoor magazines.

(1) General. Outdoor magazines are to be bullet-
resistant, fire-resigtant, weather-resisgtant,
theft-resistant, and ventilated. They are to be
supported to prevent direct contact with the ground
and, if 1less than one cubic yard in size, must be
securely fastened to a fixed object. The ground
around outdoor magazines must slope away for
drainage or other adequate drainage provided. When
unattended, vehicular magazines must have wheels
removed or otherwise effectively immobilized by
kingpin locking devices or other methods approved
by the Director.

(2) Exterior construction. The exterior and doors
are to be constructed of not 1less than 1/4-
inch steel and lined with at least two inches
of hardwood. Magazines with top openings will
have 1lids with water-resistant seals or which
overlap the sides by at least one inch when in
a closed position.

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

(4) Locks. Each door s to be eguipped with (i)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples, (ii1) a
combination of a mortise 1lock and a padlock;
(iv) a mortise lock that requires two keys to
open; or (v) a three-point' lock. Padlocks
must have at least five tumblers and a case-
hardened shackle of at least 3/8-inch
diameter. Padlocks must 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. These requirements
do not apply to magazine doors that are
adequately secured on the inside by means of a
bolt, 1lock, or bar that cannot be actuated
from the outside,.

(b) Indoor magazines,

(1) General. 1Indoor magazines are to be fire-
resistant and theft-resistant, They need not
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(3)

(4)

be bullet-resistant and weather-resistant |{f
the buildings in which they are stored provide
protection from the weather and from bullet
penetration, No {indoor magazine is8 to be
located in a2 residence or dwelling. The
indoor storage of high explosives must 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 exceed 50 pounds.
Detonators must be stored in a separate
magazine (except as provided in ss 55.213) and
the total gquantity of detonators must not
exceed 5,000.

Exterior construction. 1Indoor —magazines are
to be constructed of wood or metal according
to one of the following specifications:

(i) Wood indoor magazines are to have sides,
bottoms and doors constructed of at least
two inches of hardwood and are to be well
braced at the corners. They are to be
covered with sheet metal of not less than
number 26-guage (.0179 inches). Nails
exposed to the interior of magazines must
be countersunk,

(i) Metal indoor magazines are to have sides,
bottoms and doors constructed of not less
than number l2-guage (.1046 inches) metal

. and be lined inside with a nonsparking
material. Edges of metal covers must
overlap sides at least one inch.

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

Locks. Each door s to be equipped with (i)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples; (iii) a
combination of a mortise lock and padlock;
(iv) a mortise lock that requires two keys to
open; or (v) a three-point lock. Padlocks
must have at least five tumblers and a case-
hardened shackle of at least 3/8-inch
diameter. Padlocks must 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 1in secure rooms that are 1locked as

provided in this subparagraph may have each
door locked with one steel padlock (which need
not be protected by a steel hood) having at
least five tumblers and a case-hardened
shackle of at lest 3/8-inch diametex, if the
door hinges and lock hasp ate securely
fastened to the magazine. These reguirements
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.

(c) Detonator boxes. Magazines for detonators in
quantities of 100 or 1less are to have sides,
bottoms, and doors constructed of not less than
number 12-guage (.1046 inches) metal and lined with
a nonsparking material. Hinges and hasps must 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 five
tumblers and a case-hardened shackle of at least
3/8-inch diameter is sufficient for locking

purposes.

88 55.209 Construction of type 3 magazines.

A type 3 magazines is a "day-box" or other portable
magazine. It must be fire-resistant, weather-resis-
tant, and theft-resistant. A type 3 magazine is to be
constructed of not less than number l2-guage (.1046
inches) steel, lined with at least either 1/2-inch
plywood or 1l/2-inch Masonite-type hardboard. Doors
must overlap sides by at least one inch. Hinges and
hasps are to be attached by welding, riveting or
bolting (nuts on inside). One steel padlock (which
need not be protected by a steel hood) having at least
five tumblers and a case-hardened shackle of at least
3/8-inch diameter is sufficient feor locking purposes.
Explosive materials are not to be left unattended Iin
type 3 magazines and must be removed to type 1 or 2
magazines for unattended storage. ,

88 55.210 Construction of type 4 magazines.

A type 4 magazine is a building, igloo, or "Army-type
structure®”, tunnel, dugout, box, trailer, or a
semitrailer or other mobile magazine.

(a) Outdoor magazines.

(1) General. Outdoor magazines arxe to be fire-
resistant, weather-resistant, and theft-resis-
tant. The ground around outdoor magazines
must slope away for drainage or other adequate




(2)

(3)

(4)

drainage be provided. When unattended, vehic-
ular magazines must have wheels removed or
otherwise be effectively immobilized by

kingpin 1locking devices or other methods

approved by the Director.,

Construction. Outdoor magazines are to be
constructed of masonry, metal-covered wood,
fabricated metal, or a combination of these
materials. Poundations are to be constructed
of brick, concrete, cement block, stone, or
metal or wood posts. 1f plers or posts are
used, in lieu of a continuous foundation, the
space under the building is to be enclosed
with fire-resistant material. The walls and
floors are to be constructed of, or covered
with, a nonsparking material or 1lattice work.
The doors must be metal or solid wood covered
with metal. ’

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

Locks. Each door 1{is to be equipped with (i)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples; (1i1) a
combination of a mortise 1lock and a padlock
(iv) a mortise lock that requires two keys to
open; or (v) a three-point lock. Padlocks
must have at least five tumblers and casge-
hardened shackle of at least 3/8 inch
diameter, Padlocks must 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. These requirements
do not apply to magazine doors that are
adequately secured on the inside by means of a
bolt, 1lock, or bar that cannot be actuated
from the outside. '

(b} Indoor magazine,

e

($9)

General. Indoor magazines are to be fire-
resistant and theft-resistant. They need not
be weather-resistant {f the buildings in which
they are stored provide protection from the
weather. No indoor magazine is to be located
in a residence or dwelling., The indoorx
storage of low explosives must not exceed a
quantity of 50 pounds., More than one indoor
magazine may be located in the same building
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mote than one indoor magazine may be located
in the same building if the total quantity of
explosive materials stored dJdoes not exceed S0
pounds., Detonators that will not mass
detonate must be stored in a separate magazine
and the total number of electric detonators
must not exceed 5,000,

(2) Construction. 1ndoor magazines are to be
constructed of masonry, metal-covered wood,
fabricated metal, or a combination of these
materials. The walls and floors are to be
constructed of, or covered with, a nonsparking
material. The doors must be metal or solid
wood covered with metal.

(3) Hinges and hasps. Hinges and hasps are to be
attached to doors by welding, riveting, or
bolting (nuts on inaside of door). Hinges and
hagps must be installed so that they cannot be
removed when the doors are closed and locked.

(4) Locks. Each door {8 to be equipped with (1)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples; (itt) a
combination of a mortise lock and padlock;
(iv) a mortise lock that requires two keys to
open; or (v) a three-point lock. Padlocks
must have at least five tumblera and a case-
hardened shackle of at least 3/8 inch
diameter. Padlocks must be protected with not
less than 1/4 inch steel hoods constructed so
A8 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 subparagraph may have each
door locked with one steel padlock (which need
not be protected by a steel ‘hood) having at
least five tumblers and a case-hardened
shackle of at least 3/8 inch diameter, if the
door hinges and 1lock hasps are securely
fastened to the magazine. These requirements
do not apply to magazine doors that are
adequately secured on the inside by means of a
bolt, 1lock, or bar that cannot be actuated
from the outside.

88 55.211 Construction of type S magazines.

A type S5 magazine is a building, 1igloo, or “"Army-type
structure”, tunnel, dugout, bin, box, trailer, or a
semitrailer or other mobile facility.

(a) Outdoor magazines.

63




(a) Outdoor magazines.

(1) General. Outdoor magazines are to be weather-
resistant and theft-resistant. The ground
around magazines must slope away for drainage
or other adequate drainage be provided. When
unattended, vehicular magazines must have
wheels removed or otherwise be effectively
immobilized by kingpin locking devices or
other methods approved by the Director.

(2) Construction. The doors are to be constructed
of solid wood or metal.

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

(4) Locks. Each door {8 to be equipped with (f)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples; (1i1) a
combination of a mortise lock and a padlock;
(iv) a mortise lock that requires two keys to
open; or (v) a three-point lock. Padlocks
must have at least five tumblers and a case-
hardened shackle of at least /8 inch
diameter. Padlocks must 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. Trajlers, semi-
trajilers, and similar vehicular magazines may,
for each door, be locked with one steel
padlock (which need not be protected by a
steel hood) having at least five tumblers and
a case-hardened shackle of at 1least 3/8 inch
diameter, if the door hinges and 1lock hasps
are gsecurely 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.

(b) Indoor magazines.

(1) , General. 1Indoor magazines are to 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 {8 to be located in a
residence or dwelling. 1Indoor magazines con-
taining quantities of blasting agents in
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exceas of 50 pounds are subject to the
requirements of s8 55.206 of this subpart.

(2) Construction. The doors are to be constructed
of wood or metal.

{(3) Hinges and hasps. Hinges and hasps are to be
attached to doors by welding, «riveting, or
bolting (nuts on inside). Hinges and hasps
must be installed so that they cannot be
removed when the doors are closed and locked.

(4) Locks. Each door is to be equipped with (1)
two mortise locks; (ii) two padlocks fastened
in separate hasps and staples;  (iif) a _
combination of a mortise lock and a padlock;
(iv) a mortise lock that requires two keys to
open; or (v) a three-point lock. Padlocks
must have at least five tumblers and a case-
hardened shackle of at least 3/8 inch
diameter. Padlocks must 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 1locked as
provided in this subparagraph may have each
door locked with one steel padlock (which need
not be protected by a gsteel hood) having at
least five tumblers and a case-hardened
shackle of at least 3/8 inch diameter, if the
door hinges and 1lock hasps are securely
fagtened 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, 1lock, or bar
that cannot be actuated from the outside.

88 $5.212 Smoking and open flames. ‘

Smoking, matches, open flames, and spark producing

} devices are not permitted:

{a) in any magazine; i
(b) within 50 feet of any outdoor magazine; or
(c) within any room containing an indoor magazine.

88 55.213 Quantity and storage restrictions.

(a) Explosive materials in excess of 300,000 pounds or
detonators in excess of 20 million are not to be
stored in one magazine unless approved by the
NPirector.

(b) Detonators are not to be stored in the same
magazine with other explosive materials, except
under the following circumstances:
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(1) In a type 4 magazine, detonators that will not
mass detonate may be stored with electric
aquébs, safety fuse, igniters, and igniter
cord.

(2) In a type )1 or type 2 magazine, detonators may
be stored with delsy devices and any of the
itet? listed in paragraph (b) (1) of this
section, .

88 55.214 Storage within types 1,2,3, and 4 magazines

(a) Explosive materials within a magazine are not
to be placed directly against interior walls
and must be stored so as not to interfere with
ventilation. To prevent contact of stored
explosive materials with walls, a nonsparking
;atticg work or other nonsparking material may

e used.

(b) Containers of explosive materials are to be
stored so that marks are visible. Stocks of
explosive materials are to be stored so they
can be easily counted and checked upon
inspection,

(c) Except with respect to fiberboard of other
nonmetal containers, containers of explosive
P materials are not to be unpacked or repacked
inside a magazine or within 50 feet of a
magazine, and must not be unpacked or repacked
close to other explosive materials. Con-
tainers of explosive materials must be closed

while being stored.

(d) Tools used for opening or closing containers
of explosive materfals are to 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 are to be used for opening or
closing wood containers of explosive mater-
ials. Metal tools other than nonsparking
transfer conveyors are not to be stored in any
magazine containing high explosives.

88 55.215 Housekeeping.

Magazines are to be kept clean, dry, and free of grit,
paper, empty packages and containers, and crubbish.
Floors are to be regularly swept. Brooms and other
utensils used in the cleaning and maintenance of
magazines must have no spark-producing metal parts, and
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may be kept in magazines. Floors stained by leakage
from explosive materials are to be cleaned according to
instructions of the explosives manufacturer. When any
explosive material has deteriorated it is to be
destroyed in accordance with the advice or instructions
of the manufacturer. The area surrounding magazines is
to 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
materials are to be kept a distance of not less than 50
feet from outdoor magazines. Living follage which is
used to stabilize the earthen covering of a magazine
need not be removed.

s8 55.216 Repair of magazines.

Before repairing the interior of magazines, all
explosive materials are to be removed and the interior
cleaned. Before repairing the exterior of magazines,
all explosive materials must be removed if there exists
any possibility that repairs may produce sparks or
flame. BExplosive materials removed from magazines
under repair must be (a) placed in other magazines
appropriate for the storage of those explosive
materials under this subpart, or (b) placed a safe
distance from the magazines under repair where they are
to be properly guarded and protected until the repairs

have been completed.

88 55.217 Lighting.

(a) Battery-activated safety lights or battery-
activated safety lanterns may be used in explosives

storage magazines.

(b) Blectric lighting used in any explosive storage
magazine must meet the standards prescribed by the
"National Electrical Code", (Mational Fire Pro-
tection Association, NFPA 70-81), for the condi-
tions present in the magazine at any time. All
electrical switches are to be located outside of
the magazine and also meet the standards prescribed
by the National Electrical Code.

(c) Coples of invoices, work orders or similar
documents which indi{cate the lighting complies with
the National Electrical Code must be available for
inspection by ATF officers.
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nitrate, ammonium nitrate-fuel oil or combinations
thereo? are accepiors. If stores of ammonium nitrate
are Jocated within the sympathetic detonation dis-
tance of explosives or blasting agents, oae-half the
mass of the ammonium nitrate is to be included in
the mass of the donor.

(2) When the ammonium nitrate and/or dlast-
ing agent is not barricaded, the distances shown in
the table must be multiplied by six. These distances
allow for the possibility of high velocity metal
fragments from mixers, hoppers, truck bodiea, sbeet
metal structures, metal containers, and the like
which msy enclose the “donos.” Where explosives
storage is in bullet-resistant magazines or where the
storage is protected by a bullet-resistant wall, dis-
wnces and barricade thicknesses in excess of those
prescribed in the table in §35.218 are not required.

(3) These distances spply to ammonium nitrate
that passes the insensitivity test peescrided in the
definition of ammonium nitrate fertilizer issued by

the Pertilizer Institute.! Ammonium nitrate failing
to pess the test must be stored at separstion
distances in sccordance with the table in $33.218.

(4) These distances spply to blasting sgents
which pass the insensitivity test prescribed in regu-
lations of the US. Department of Transportation
(49 CFR Pan 173).

(3) Barth or sand dikes, or enclosures filled with
the prescribed minimum thickness of earth or sand
are acceptadle artificial berricades. Natursl darsri-

surrounding exposures require
tection cannot be seen from the “donor™ when the

trocs are bare of jeaves, are also soceptable.
(6) For determining the distances to be main-
tained from inbabited buildings, passenger railways,
and pubdlic highways, cse the tadle in §35.218.
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UNIFORM MUNICIPAL CODE FOR THE MANUFACTURE,
TRANSPORTATION, STORAGE, AND USE OF EXPLOSIVES

RECOMMENDED BY

THE KENTUCKY DEPARTMENT OF MINES AND MINERALS

ARTICLE 1: AUTHORITY AND SCOPE

1:01 This Code shall apply to the manufacture,
possession, storage, sale, transportation, and use of
explosives and blasting agents.

1:02 This Code shall not apply to:

(a) explosives or blasting agents while
in the course of transportation via
railroad, water, highway, or air when
the explosives or blasting agents in
the normal and emergency operation of '
State or Federal agency are moving under
the jurisdiction of, and in conformity
with, regulations adopted by any
Federal or State department or agency.

(b) the transportation and use of explosives
or blasting agents in the normal and
emergency operation of State or Federal
agencies nor to municipal fire and police
departments, providing they are acting
in their official capacity and in the
proper performance of their duties.

(c) small arms ammunition and components
thereof, which are subject to the Gun
Control Act of 1968 (Title 18, Chapter
44, U.S. Code) and regulations
promulgated thereunder.

(d) blasting standards KRS 351.320,
351,330, and 351.340 and Regulations
805 KAR 4:010 through 4:060.
(e) explosives or blasting agents being
used on the site of Federal or State
projects. SR
ARTICLE 2: STORAGE, TRANSPORTATION, AND USE

2:01 All activities withlﬂ the scope of this Code
shall conform to the regulations of the Kentucky
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Department of Mines and Minerals 805 KAR 4:070 through
4:080 and 805 KAR 4:090 through 4:145 (E&B R900 through
914).

ARTICLE 3: BLASTING PERMITS

3:01 No person or corporation shall conduct a blasting
operation without the (governmental unit's Jjuris-
diction) without first obtalning a permit from the (

__authority _ ).

3:02 The fee for a blasting permit or permit renewal
shall be { ).

3:03 No person or corporation shall be issuved a permit
to blast on public property unless the person to be in
charge of the blasting holds a valid Kentucky Blasters

License.

3:04 No person or corporation shall be issued a permit
to blast on private property with more than five (5)
pounds of explosives unless the person in charge of the
blasting holds a valid Kentucky Blasters License.

3:05 The blasting permits shall specify the location
of the blasting to be permitted.

3:06 In the event that a project {8 not completed,
blasting permits must be renewed annually upon the
applicant's payment of the renewal fee.

3:07 A permit allowing blasting shall be issued upon
,ppplication but, on public property, shall not become
valid until seven (7) days after it's issuance.

3:08 If unanticipated blasting is required, the permit
may become valid as soon as the ( authority )
notifies all required agencies. ]

3:09 On any contract issued by an agency of the

overnmental unit), blasting permits shall be {issued
éy the ( authority ) unless otherwise specified
in said contract.

3:10 Palse statements, made for the purpose of
obtaining a permit, shall render the permit null and
void from the time of issue.

3:11 Copies of the blasting permit shall be
distributed by the ( authority ) to the following
required agencies: (police, re, municipal engineer-
, utilities, ete.).
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ARTICLE 4: MANUPACTURE AND SALE

4:01 No person or corporation ehall operate a bueiness
establishment where explosives are maintained for the
sale, or nanufacture for sale of explosives in
onE
au

’governmgntal unit's jurisdicti without first ob-
alning a permit from the [ hority ).

4:02 The fee for this permit is ( ) .

ARTICLE 5: PENALTIES

5:01 Any person or corporation violating the proce-~

dures of this Code shall be fined not 1less than
nor more than ., and/or shall

“be mprisoned up to, but no more an

days.

CITIES HAVING ADOPTED THE
UNIPORM MUNICIPAL CODB
CITY AUTHORITY

Ashland City Building Inspector

Crestview Hills City Building Inspector
Crofton City of Crofton
Prankfort Pire Inepector

Highland Heights City Coordinator

Lavrenceburg Building Inspector

Madisonville Pirg Chief

Newport Housing Code Enforcement
Administrator

Paris City Engineer

Pewee Valley Chief of Police

Providence City Codes Inspector
Southgate City Building Inspector
Wilder City Clerk




DEPARTMENT OF MINES AND MINERALS
».0.90% 880
LEXINGTON, KENTUCKY 80884
is0s] 200-0040 {908) 904-3010

ODEPARTMENT OF MINES AND MINERALS
#0. 001 83
LERINOTON, HENTUCKY S038e

REPORT OF BLASTING OPERATION

Name of Company Address
Name or Location of Job

Date _. Time of Blast AM__PM
Amount(s) and Type(s) of Explonlves hied

Time Variation from Report on Form EC=2

Total No. of Holvs Burden and Spacing
Depth of Holes Diameter of llotes
Depth of Stemming Type of 8¢ ing
Type of Initistlon: Flectric { ) Detonating Cord { )} Fuse { ) Other

Delay Types Cap Types Primer Types

Mole No BEEINEESERNKNRA N NN T3 afsTieal 7w w]20
Oetay No
Lb3 Per Mole _—
2]22]23 4jactaej2rl2sfasfr0 3t fa2]33oaf38aefarjaa]an] a0 «;.'-
[T e Jed J8Jae e Wl Je ss]es[saes [es[er $9 ] 60
UGN IECGECEUSCED CAE AR R RN RLIARD YV 78| (1]
Maximum No. of Holes per delay Maximum Weight of Explosives per delay
Distance and direction to nearest dwelling, school, church, Institutiona) or rcial
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_Type of materia) blasted: Limestone__ Shale__Sandstone__ Slate__ Other

Mat or other precautions used
Weather condittons: dry ( ) lfoggy { )clear ( ) cloudy { ) rain { ) snow ( )
Temperature Wind directs Approx} wind velocity

Scismograph Records Where Required
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Number of pereons In blssting crew
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Blaster's Signature
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RECORDBS MUST BE KEFT AT LEAST FIVE YEARS

[

License Number
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FOREWORD

This chapter of Title 12 of the New Jersey Administrative Cod
replaces N.J.A.C. 12:190, Explosives Permits and Fees, effectiv
January 15, 1962; N.J.A.C. 12:191, Transportation of Explosives
effective December 14, 1962; N.J.A.C. 12:192, Storage of Ex
plosives, effective August 20, 1965; and N.J.A.C. 12:193, Use o
Explosives, effective August 20, 1965.

This chapter updates the rules for the manufacture, sale, storage
transportation and use of explosives; reflects amendments to th:
New Jersey Explosives Act; and incorporates into one chapter th:
former four chapters on explosives listed above. ,

This chapter is based upon Explosive Materials, NFP/
No. 495-1973; Commerce in Explosives, 27 CFR Part 55 of th
Bureau of Alcohol, Tobacco and Firearms, U. S. Department o
the Treasury; Hazardous Materials Regulations, 49 CFR Parts 17
through 178 and Federal Motor Carrier Safety Regulations, 49 CF}
Parts 390 through 397 of the U. S. Department of Transportation
and research conducted by the Division of Workplace Standards.

This chapter is promulgated by the Commissioner of Labor o
the State of New Jersey, under the authority of the N.J.S.A
21:1A-131 of the Explosives Act, N.J.S.A. 21:1A-128 et seq. and th:
applicable sections of the Administrative Procedure Act, N.J.S.A
52:14B-1 et seq.

Attention is drawn to the fact that by N.J.S.A. 21:1A-130
the Commissioner of Labor is the enforcing authority for the manu
facture, sale, transportation, storage, use and possession o
explosives, except that the Divisiom of State Police, Departmen
of Law and Public Safety has concurrent enforcement power witt
gegz:rhd to the transportation of explosives on any highway as definec

y the act.
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SUBCHAPTER 1.
GENERAL PROVISIONS

12:190-1.1 Title and citation

This regulation shall be known and may be cited as Chapter 190,
Explosives of Title 12, N.J.A.C.

12:190-1.2 Purpose

The purpose of this chapter is to protect the public and propefty
by establishing reasonable standards for the manufacture, sale,
transportation, storage and use of explosives.
12:190-1.3 Scope

(a) This chapter shall apply to every person who manufactures,
sells, transports, stores, uses or possesses explosives, except as
provided in (b) below.

(b) This chapter shall not apply to:

) 1. The military or naval forces of the United States or its
allies, nor the duly authorized militia of any state, nor to the police
or fxre departments of this State, providing the same are acting in
their official capacity and in the performance of their public duties;

2. Transportation of explosives in interstate commerce;
3. Model rocketry;

4. Employee safety subject.to the Occupational Safety
and Health Act, 29 USC 651 et seq.;

5. Fireworks subject to NJSA 21:2-1 et seq. and NJSA
21:3-1 et seq.;

6. Small arms ammunition; and

7. Explosives in the forms prescribed by the official U.S.
Pharmacopeia, USPC-1980, 20th edition.

12:190-1.4 Documents referred to by reference

The availability of standards and publications referred to in this
chapter is explained in N.J.A.C. 12:190-12.



12:190-1.5 Validity

Should any section, paragraph, sentence or word of this chapter
be declared for any reason to be invalid, such decision shall not
affect the remaining portions of this chapter.

12:190-1.6 Exception

In cases of practical difficulty or unnecessary hardship the
commissioner may grant an exception from this chapter provided
that a request for such exception has been made in writing. The
exception shall be granted when it is clearly evident that a satis-
factory and safe condition is attained, and no conflict is created

with requirements of the act.

12:190-1.7 Existing installations

(a) Installations that were in accordance with the applicable
chapters on explosives of Title 12, N.J.A.C. prior to the effective
date of this chapter may be continued in service if found by the
appropriate officials of the Division of Workplace Standards to
be in a safe condition.

(b) The maintenance of existing installations shall be .in
accordance with this chapter and any replacements thereof shall be
in conformance with this chapter.

12:190-1.8 Security and safety of explosives

(a) The manufacture of any explosive material shall be pro-
hibited unless such manufacture is authorized by Federal license,
when required, and is conducted in accordance with recognized
safe practices.

(b) No person shall manufacture, store, sell, transport, use,
dispose of, or possess explosives in any manner that creates a
recognized hazard that is causing or is likely to cause physical harm
td any person or property.

(c) The commissioner may restrict the quantity of explosive
materials that may be handled at any location. .

(d) All explosive materials and newly devetoped and un-
classified explosives shall meet the provisions of this chapter.

{e) Every person who manufactures, sells, transports, stores,
uses or possesses explosives which are sensitive to electric charges
shall'take the following precautions:

1. Suspend operations at the approach of and during :
electrical storm;

2. Comply with Radio-Frequency Radiation Hazarc
IME Safety Library Publication No. 20-1978;

3. Have testing performed for extraneous electric curren
by a competent person using instrumentation designed for tl
l;;::rpose when any operation is in the vicinity of high voltage elects

€s;

4. Utilize only approved testing equipment for use
connection with electric detonators; and

5. Utilize only effective grounding methods to elimina
the buildup of static electric charges.

(f) Every person who manufactures, sells, transports, store
uses or possesses explosives shall not permit:

1. Smoking, unguarded lights, fire, or flame produci:
devices, except devices specifically designed for use with explosive
within 100 feet of any explosives; and

2. Any person under his control to stay in the dang
zone when there is imminent danger of explosives detonating fro.
any source of fire.

(g) Every person who manufactures, sells, transports, store
uses or possesses explosives shall have such explosives accounted fi
at all times; and any such explosives shall not be abandoned, burie
or covered over by any material as a means of disposal.

(h) The manufacturer’s markings or labels on explosives she
gpt I:lchanged or destroyed, except by detonation during use «
isposal.

(i) No person, other than security or law enforceme
personnel, shall carry firearms in the immediate vicinity of explosive

() Any person holding a permit in accordance with N.J.A.(
12:190-3 shall prohibit any person under the influence of alcohc
narcotics or other dangerous drugs from performing any activi
associated with the explosives under his control.

12:190-1.9 Jurisdiction

The commissioner shall have jurisdiction over the manufactur.
sale, transportation, storage and use of explosives in accordari
with N.J.S.A, 21:1A-139 and N.J.S.A. 21:1A-141.



SUBCHAPTER 2.
DEFINITIONS

12:190-2.1 Definitions

The following words and terms, when used in this chapter, shall
have the following meanings, unless the context clearly indicates
otherwise:

“Acceptor” means a charge of explosive or blasting agent receiv-
ing an impulse from an exploding donor charge.

“Act” means the Explosive Act, N.J.S.A. 21:1A-128 et seq.

“Air blast” means the airborne shock wave or acoustic transient
generated by an explosion.

“Ammunition primer” means a device used to ignite the powder
charges of ammunition.

“Approved” means acceptable to the commissioner.

“Artificial barricade” means an artificial mound or properly
revetted wall of earth.

“Barricaded” means that a building containing explosives is
effectively screened from a magazine, inhabited building, railway or
highway, either by a natural barricade or by an artificial barricade of
such ‘height that a straight line from the top of any side wall of a
building containing explosives to the eave line of any magazine or
inhabited building or to a point 12 feet above the center of a railway
or highway, will pass through such intervening natural or artificial
barricade. .

“Black powder” means a deflagrating or low explosive compound
composed of an intimate mixture of sulfur, charcoal, and an earth
nitrate usually potassium nitrate or sodium nitrate.

“Blast area” means the area of a blast including the area immedi-
ately adjacent, within the normal influence of flying rock missiles.

“Blaster” means a person who holds a valid permit to perform
blasting operations.

“Blasting” means the breaking up of heavy masses of material
by explosives. ,

“Blasting ggent” means any material or mixture, consisting of
fuel and oxidizer, intended for blasting, not otherwise classified a
explosive, provided that the finished product, as mixed and package
for use or shipment, cannot be detonated by means of a No. 8 tes
blasting cap when unconfined.

“Blasting cap" means a detonator.

.“Blasting machine” means an electrical or electro-mechanic:
device which provides electrical energy for the purpose of energizin
electric blasting caps. '

_ “Blasting mat” means a mat of woven steel wire, rope, scraj
tires or other suitable material or construction to cover blast hole
for the purpose of preventing fly rock missiles.

“Building’ See definition of Construction.

“Bulk mix delivery motor vehicle” means a moior vehicle tha
transports explosives, blasting agents or ingredients for explosiv:
material in bulk form for mixing and loading directly into blast holes

. “Bullet-resistant” means magazine walls or doors of constructios
resistant to penetration of a bullet of 150-grain M2 ball ammunitios
having a nominal muzzle velocity of 2,700 feet per second firec
from a 0.30 caliber rifle from a distance of 100 feet perpendicular tc
the wall or door. When a magazine ceiling or roof is required ta.b:
“bullet-resistant”, the ceiling or roof shall be constructed of material:
comparable to the side walls or of other materials which will with
stand penetration of the bullet above described when fired at ar
angle of 45 degrees from the perpendicular.

“Bullet-sensitive explosive material” means material that can bt
detonated by 150-grain M2 ball ammunition having a nominal muzzl
velocity of 2,700 feet per second when the bullet is fired from a 0.3(
caliber rifle at a distance of not more than 100 feet and the tes!
material, at a temperature of 70 to 75 degrees F., is placed against ¢
backing material of }/2-inch steel plate.

“Burden” means that dimension of a medium to be blasted
measured from the borehole to the face at right angles to the spacing.
It means also the total amount of material to be blasted by a given
hole, usually measured in cubic yards or in tons.

“Bureau of Explosives” means Bureau of Explosives of the
Association of American Railroads.



3. Fireworks regulated under Manufacture, Storage and
Transportation of Fireworks, N.J.S.A. 21:2-1 et seq.

“Explosive material” means an explosive.

“Explosive manufacturing building” means any building or other
structure, except a magazine, in which the manufacture of explosives
is carried on. Co

“Explosive manufacturing establishment” means all lands, and
buildings situated thereon, used in connection with the manufacture
of explosives.

“Fireworks” means any combustible or explosive composition,
or any substance or combination of substances, or articles prepared
for the purpose of producing a visible or audible effect by combustion,

explosion, deflagration or detonation.

“Flammable liquid” means any liquid with a flash point less than
100 degrees F. as measured by tests specified in section 173.115 of
49 CFR Part 173, except: a flammable liquid with a vapor pressure
greater than 40 psia at 100 degrees F., a liquid mixture containing
one percent or less flamrable coniponents, and a water-alcohol

solution containing 24 percent or less alcohql.

“Flammable solid” means any material, other than an explosive,
which is liable to cause fires through friction, absorption of moisture,
spontaneous chemical changes, retained heat from manufacturing or
processing, or which can be ignited readily and when ignited bums so
vigorously and persistently as to create a serious transportation

hazard.

“Fly rock” means rock propelled from the blast area by the
forces of an explosion. ) .

“Fuel” means a substance that may react with the oxygen in the
air or with the oxygen or other oxidizing material yielded by an
oxidizer to produce combustion.

“Fume classification” means a classification indicating the
amount of poisonous or toxic gases produced by an explosive or
blasting agent.

“Hardwood” means oak, maple, ash, hickory, or other hard-
wood, free from loose knots, spaces, or similar defects,

“Hertz" means cycles per second.

“Demolition” means any work involving the u : ives i
" my ) se of explosives ir
the total or partial dismantling or razing of a%:y constructiorl:.

“Detonating cord” means a flexible cord containing a center core
of high explosive and used to detonate other explosivesg.

“Detonating fuse” means a detonating syst i ili

) e ystem used in the mili

lt)o detonate high explosive bursting charges of projectiles, mnfgsy,

ﬂf;'rb:;a;ogﬁm’ and l’glrenades. lx} adlclllition to a powerful detonator,
several ounces of a hi i 2 i

a heavy steel envelope. Eh explosive, all assémbled in

“Detonator” means any device containin g a detonating charge
that is used for ini.tia.ting detonation"in'an*explosive?‘l’h?%%mﬁ?
cludes, but is not limited to, electric blasting caps of instantaneous
and delay types, blasting caps for use with safety fuses, detonating-
i?gr%agihy connectors, and non-electric instantaneous or delay blast-

“Division of Workplace Standards” means the Divisi f Work
place Standards in the New Jersey Departes r, CN 054,
Trenton, New Jersey 08625, ey Dep at of Laber, C N 054,

“Donor” means an exploding charge producing an i :
impinges upon an explosive “acceptor” ct producing impulse that

“Electric blasting cap” means a blasting cap desi
capable of, initiation by means of an electricg Pm.eSlzned for, and

“Explosive” means any chemical com i i
I pound or mixture t
commonly used or intended for the purpose of producing a]rlla ::
p{ﬁmon, tha_t contains any oxidizjng 3nd combustible materials or
other ingredients, in quh proportions, quantities or packing that an
ignition by fire, by fnctxor_x, by concussion or by detonation of any
p?rt of the compound or mixture may cause such a sudden generation
of highly heated gases that the resultant gaseous pressure is capable
of producing destn‘xctwe effects on contiguous objects.
(a) The term ‘explosi_ve" includes, but is not limited to:
) 1. A commercial explosive, propellant or nitro-carbo-
nitrate, .
g. ﬁn high explosive or a low explosive, and
detonator.. explosive material, blasting agent, water gel or
(b) The term “explosive”, except i i
act, does not include: Pt 8 specifically stated in the
] ix;:all arins ammunition,
. explosive in a form i i
States P atomet Plo prescribed by the United



3. Fireworks regulated under Manufacture, Storage and
Transportation of Fireworks, N.J.S.A. 21:2-1 et seq.

“Explosive material” means an explosive.

“Explosive manufacturing building” means any building or other
structure, except a magazine, in which the manufacture of explosives
is carried on. ‘

“Explosive manufacturing establishment” means all lands, and
buildings situated thereon, used in connection with the manufacture
of explosives.

“Fireworks™ means any combustible or explosive com'position.'

or any substance or combination of substances, or articles prepared
for the purpose of producing a visible or audible effect by combustion,
explosion, deflagration or detonation.

“Flammable liquid™ means any liquid with a flash point less than
100 degrees F. as measured by tests specified in section 173.115 of
49 CFR Part 173, except: a flammable liquid with a vapor pressure
greater than 40 psia at 100 degrees F., a liquid mixture containing
one percent or less flaimmable components, and a water-alcohol
solution containing 24 percent or less alcohol.

“Flammable solid” means any material, other than an explosive,
which is liable to cause fires through friction, absorption of moisture,
spontaneous chemical changes, retained heat from manufacturing or
processing, or which can be ignited readily and when ignited burns so
;r'igorously and persistently as to create a serious transportation

azard. '

“Fly rock” means rock propelled from the blast area by the
forces of an explosion.

“Fuel” means a substance that may react with the oxygen in the
air or with the oxygen or other oxidizing material yielded by an
oxidizer to produce combustion.

“Fume classification” means a classification indicating the
amount of poisonous or toxic gases produced by an explosive or
blasting agent.

“Hardwood” means oak, maple, ash, hickory, or other hard-
wood, free from loose knots, spaces, or similar defects.

“Hertz” means cycles per second.

“High explosive” means any explosive material which can bt
caused to detonate by means of a blasting cap, when unconfined.

“Highway"” means any public street, road, highway, alley or par
of a navigable stream which is used as a highway of commerce.

“IME” means the Institute of Makers of Explosives.

“Inhabited building” means a building regularly occupied i:-
whole or in part as a habitation for human beings, or any church
schoolhouse, railroad station, store or other structure where people
are accustomed to assemble, except any building or structure occupied
in connection with the manufacture, transportation, storage or use
of explosives.

. “lpitiating primer” means an explosive cartridge with a detonato:
or initiating agent inserted therein. ' .

“Low explosive” means an explosive material which can be
caused to deflagrate when confined.

“Magazine" means any building, structure or other enclosure or
container, other than an explosive manufacturing building used fo
the storage of explosives.

“Misfire” means an explosive material charge that fails to detonate
after an attempt at initiation.

“Motor vehicle” means any self propelled vehicle, truck, tractor,
s«;n;ii-tmler, or truck-full trailer used for the transportation of ex-
plosives.

4
“Natural barricade™ means natural features of the ground includ-
ing but not limited to hills, or timber of sufficient density so that
the surrounding exposures which require protection cannot be seen
fr;)lm the magazine containing explosives when the trees are bare
of leaves,

“NFPA” means National Fire Protection Association.
“N.J.A.C.” means the New Jersey Administrative Code.
“N.J.S.A.” means the New Jersey Statutes Annotated.

‘;Nitro-carbo-nitrate” means an explosive classified as a blasting
agent.



“No. 8 test blasting cap™ means a cap containing two grams of a
mixture of 80 percent mercury fulminate and 20 percent potassium
chlorate, or a cap of equivalent strength.

“Office of Safety Compliance” means the Office of Safety
Compliance in the Division of Workplace Standards of the New
Jersey Department of Labor, C N 386, Trenton, New Jersey 08625,
Telephone 609-292-2096. :

“Oxidizer” means a substance such as a nitfate that yields
oxygen or other oxidizing substance readily to stimulate the com-
bustion of organic matter or other fuel.

~ “Oxidizing material” means an oxidizer.

“Peak particle velocity” means the peak particle velocity re-
corded on any one of the three mutually perpendicular compo-
nents of blasting vibrations in the vertical and horizontal directions.

“Permit holder” means any person who has obtained a permit to
manufacture, sell, transport, store or use explosive.

“Person” means any natural person, partnership, firm, associa-
tion or corporation.

“Placard” means a sign placed on a motor vehicle transporting
explosives or oxidizers indicating the nature of the cargo.

“Plywood™ means exterior, construction grade laminated wood.

“Propellant” means any solid chemical or solid chemical mixture
which functions by rapid combustion of successive layers and in-
cludes, but is not limited to, smokeless powder for small arms,
smokeless powder for cannon, smokeless powder or solid pro-
pellant for rockets, jet thrust units, or other devices.

“Public conveyance’ means any transportation facility which is
carrying passengers for hire.

“Railway” means and includes any steam, electric or other rail-
road or railway which carries' passengers for hire on the particular
line or branch in the vicinity where explosives storage magazines or
explosives manufacturing buildings are situated, but shall not in-
clude auxiliary tracks, spurs and sidings installed and primarily used
for transporting freight.

“Seismograph™ means an instrument which records ground vibra-
tion by measuring and recording particle velocity, displacement, or
acceleration in three mu%ually pei'pendncu%ar directions. .

: i . k! A 4 3 £
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) “Semi-condug:tive hose” means a hose with an electrical resistanr
high enough to limit flow of stray electric currents to safe levels, ye
not so high as to prevent drainage of static electric charges to groun
such as those of not more than two megohms resistance over it
entire length and not less than 5,000 ohms per foot.

‘:Se.nsitivity" means a physical characteristic of an explosiv
classlfymg its ability to detonate upon receiving an external impuls
such as impact, shock, flame, or other influence which can caus
explosive decomposition. .

“Single delay” means a delay in time of nine milliseconds or more

_“Small arms ammunition™ means a cartridge for shotgun, rifle
p}stol, or revolver, and cartridge for propellant-actuated power de
vices and industrial guns. Military-type ammunition containin
explosive bursting charges, or any incendiary, tracer, spotting o
pyrotechnic projectile is excluded from this definition.

“Smokeless propellant™ means a solid propellant, commonly

- called smokeless powder in the trade, used in small arms ammunition

cannon, rockets or propellant-actuated power devices.

“Softwood” means fir, pine, or other softwood free from loos¢
knots, spaces, or other defects.

“Sqqib': means a firing device that burmms with a flash and is
used for igniting black powder or pellet powder.

“Stemming” means an inert material placed in a bore hole aftes
the explosive and for the purpose of confining explosive materials
or to separate charges of explosive material in the same bore hole.

“Stray. current” means a flow of electricity outside the con-
ductor which normally carries it.

“Type | magazine” See N.J.A.C. 12:190-5.2(b)1.
“Type 2 magazine” See N.J.A.C. 12:190-5.2(b)2.
“Type 3 magazine” See N.J.A.C. 12:190-5.2(b)3.
“Type 4 magazine” See N.J.A.C. 12:190-5.2(b)4.
“Type UG magazine” See N.J.A.C. 12:190-5.2(b)5.
*“USC” means United States Code.

“USDOT” means United States Department of Transportation.




“Vibration” means the energy from a blast that manifests itself
in earth borne vibrations which are transmitted through the earth
away from the immediate blast area.

“Water gel” means any of a wide variety of materials used
for blasting that contain substantial proportions of water and h:gh
proportions of ammonium nitrate, some of which is in solu}non in
the water. Two broad classes of water gels are (a) those which are
sensitized by a material classed as an explosive, such as TNT or
smokeless powder, and (b) those which contain no ingredient classi-
fied as an explosive; these are sensitized with metals such as alumi-
num or with other fuels. Water gels may be classified as class A
explosives, class B explosives or blasting agents.

UBC R 3.
ADMINISTRATION

12:190-3:1 Scope of subchapter

This subchapter shall apply to the procedures for the issuance
of permits, the payment of fees, the recordkeeping required for
permit holders, and reporting procedures.

12:190-3.2 Permit restrictions

(a) No person shall manufacture, sell, transport, store or uss
explosives unless a permit has been issued as provided in the
applicable provisions of this subchapter.

(b) No explosives shall be sold, given or delivered to any person
not in possession of a permit.

(c) No permit shall be assigned or in anyway transferred.

(d) No permit holder shall manufacture, sell, transport, store
or use explosives except in compliance with the limitations expressed
on the permit.

(e) No permit shall be issued for the sale, transportation, storage
or use of explosives which are not acceptable to the commissioner.

() No permit shall be issued where the commissioner concludes.
after full examination of the qualifications of an applicant, that tc
grant a permit would be dangerous to the health, safety and welfare
of the public.

12:190-3.3  Exemptions from permils

(a) No permit shall be required for the storage, transportatior
or use of smokeless powder which is used by private persons for the
hand loading of small arms ammunition and which is not for resale
For this purpose not more than 36 pounds of smokeless powdes
and not more than five pounds of black powder shall be stored o
transported without a permit.

(b) Persons holding, or employed by a person holding, a permii
to manufacture explosives, and who is engaged in the testing o:
explosives incidental to the manufacture or development of ex
plosives, shall not be required to obtain a permit to use explosives.
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12:190-3.4 Application for permit

(a) Anapplication for a permit shall be made to the commissioner
on forms provided by him and shall contain all information as the

commissioner may require.

(b) An applicant for a permit shall, at his own expense, furnish
whatever pertinent information the commissioner may require in
addition to that specified in this subchapter.

(c) Any false representation made for the purpose of procuring
a permit shall be cause for revocation.

——(d) Initial - applications for a permit to use explosives for
blasting purposes shall be accompained by two recent photographs
and two completed fingerprint cards.

(e) Applications for annual renewal of permits shall be mailed
or delivered by the commissioner to the permit holder’s address
as shown on the previous application.

(f) If an application for renewal is filed with the commissioner
before the expiration of the old permit, the renewal shall become
effective when the old permit expires.

(g) Renewal permits shall mot be issued more than 30 days
prior to the expiration date of current permits. -

12:190-3.5 Investigation of applicants for permits

(a) Upon receipt of an application for a permit to manufacture,
store, sell, transport or use explosives, and before the permit is
issued, the commissioner shall make or cause to be made an
investigation for the purpose of ascertaining if all applicable
requirements of this chapter and the act have been met.

(b) For an initial permit to manufacture, store, sell, transport
or use explosives the commissioner shall make a determination of
“good moral character and loyalty to the United States™ referenced
in N.JJ.A.C. 12:190-3.6. This determination is based on:

1. Acceptance of the applicant by the Bureau of Alcohol,
Tobacco, and Firearms of the United States Department of the
Treasury for any activity concerning explosives; or

) 2. Acceptance of the applicant by the State or loca
police department for any activity concerning explosives; or

3. Any method acceptable to the commissioner.

(c) The commissioner shall not issue a permit to manufacture

-sell, store, transport or use explosives when investigation reveal:

thatt all the provisions of this chapter and the act have not beer
met.

12:190-3.6  Qualifications of applicants for permits

(a) An applicant for a permit to manufacture, sell, transpbrt
store or use explosives shall:

1. Be at least 21 years of age;

2. Have a reasonable understanding of the Englisk
language; :

3. Present satisfactory evidence of expérience in the
manufacture, sale, transportation, storage or use of explosives;

4.' ‘Demonstrate by written, oral or field examination, as
the commissioner may direct, adequate knowledge of the safe
manufacture, sale, transportation, storage or use of explosives, the
provisions of this chapter, and.the act;

) 5. Be of good moral character and must never have been
disloyal to the United States; and it shall be within the sole
discretion of the commissioner to determine whether an applicant
who has been convicted of a crime involving moral turpitude has the
good moral character necessary for a permit;

q
6. Be free of any physical handicap, illness, addiction to
alcohol, narcotics or other dangerous drugs, or uncorrected defect
in vision or hearing, that might diminish the competence of the
applicant to comply with this chapter.

7. Not have been adjudicated as a mental defective or
committed to any mental institution; and

8. Have physical facilities complying with the applicable
provisions of this chapter.
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(b) When the applicant for a permit to manufacture, sell,
transport, store or use explosives is a firm, association or corporation;
the applicant shall demonstrate that such activities with regard to
explosives will be under the direct supervision of a person who meets
the qualifications contained in this section.

12:190-3.7 Invalidation of permits

Whenever a permanent storage magazine, for which a permit has
been issued is moved to a new location, or its physical surroundings
are so changed that the magazine comes within the prohibited
distances to a highway, railroad or inhabited building, the permit
for sm% magazine shall become invalid and a new permit shall be
required.

12:190-3.8 Revocation of permits

(a) A permit for the sale, transportation, storage or use of
explosives may be revoked by the commissioner for any of the
following reasons:

1. Non-compliance with any order issued by the com-
missioner within the time specified in such order,

2. Proof that the permit holder has been convicted of a
crime punishable by imprisionment for a term exceeding one year,

3. Proof that a permit holder is disloyal to the United
States,

4. Violation by the permit holder of the terms specified
on the permit, or essential changes in the conditions under which the
permit was issued,

S. Violation by the permit holder of any of the provisions
of the act, or

6. False statements on the application for the permit.

(b) In any case where the commissioner revokes a permit, he
shall notify the permit holder of the revocation. The notice shall
state the specific charges upon which the revocation is based and,
that upon written request, a hearing before the commissioner may
be held within ten days after the date of the revocation.

(c) If the hearing is held before the commissioner, he shall

state his findings and conclusions in writing and transmi
the permit holder. 8 smit a copy

(d) Upon notice of the revocation of any permit, the pern
holder shall immediately surrender to the commissioner the gm
revoked and all copies thereof.

12:190-3.9  Availability of permits

Permits shall be readily available at all times for inspection !
the commissioner, local construction official, state police or lo
police ar}d fire departments, and shall be posted in accordance wi
the applicable provisions of N.J.A.C. 12:190-3.12.

12:190-3.10 Permit class

(a) The “permit to manufacture” shall authorize the man
facture, possession and storage of explosives in process, developme
of explosives and finished products. This permit covers the purcha
of explosives and ingredients for the manufacture of explosives.

(b) The “permit to sell” shall authorize the purchase, possessit
and sale of explosives. This permit shall be required of all perso
who sell explosives whether or not they physically handle, store -
possess explosives. This permit is also required for nonresidents wi
sell explosives within the State. This permit is required for ea
location from which explosives are sold.

(c) 'I:he “Qermit to transport”’ shall authorize the transportatic
of explosives in or on an approved motor vehicle. However, 1
permit shall be required for:

1. Transportation in inter:state commerce,

2. 'I’.ransportation off-the-highways solely within the co
fines of explosive manufacturing establishments, mines, quarries, «
construction sites, and

) 3. Transportation of samples of explosives for examinatic
in a laboratory only and not intended for use or demonstration whe
the quantity does not exceed 100 blasting caps or five pounds «
other explosives.

(d) The “permit to store™ shall authorize the purchase ¢
egplgsnves and the storage of explosives in an approved magazir
within the quantities expressed on the permit. In the case of storag
of explosives on agricultural lands for use by farmers, one perm
may cover separate magazines for explosives and caps.
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(e) The “permit to use” shall authorize the use of explosives for
such purposes and under such conditions as are specified on

the permit.
12:190-3.11 *“Permit to use"

(a) The applicant for an initial “permit to use” explosives shall
demonstrate to the satisfaction of the commissioner that he has had
adequate education, training and experience in the use of explosives
in any grade authorized in the applicable permit.

(b) Before a “permit to use” explosives may be issued, the
applicant shall pass a qualifying examination given by .the com-
missioner. The examination may be written, oral or by such other
means as necessary to determine that the applicant is competent to
conduct blasting operations and to perform the duties for the grade
of permit for which the applicant is applying.

(c) Any holder of a “permit to use™ explosives who is convicted
of a violation of the act may be required to pass a requalifying
examination as a condition to the retention of his permit.

(d) Any person whose ‘“permit to use’ explosives for blgst@ng
purposes has been revoked may be required to pass a qualifying
examination before the permit is reinstated.

(e) Any person whose permit has lapsed for a period of one
year or more may be required to pass a qualifying examination
before renewal of the permit is granted.

() No person shall perform any blasting operation other than
that which is specified on the permit.

*(g) - A Grade J “ permit to use” explosives shall authorize the
purchase of explosives,

~.

(h) The' “permit to use” explosives shall be subdivided into
grades as listed in Table 3.11(h).

Table 3.11(h)
Classification of “Permit to Use” ‘L

Description

S-3

S4

Ql
through
Q6

All blasting

All surface rock blasting, or demolition of structus
not exceeding 25 feet in height.

All surface rock blasting, or demolition of structus
under 20 feet in height, either of which is limited
blast holes four inches or less in diameter, 3,000 It
of explosives or less or 300 electric blasting caps
less per blast cycle.

All surface rock blasting, or demolition of structur
less than 10 feet in height, either of which is limited
blast holes four inches or less in diameter, 1500 Ibs.
explosives or less, or 200 electric blasting caps or le
per blast cycle.

All surface rock blasting, or structural foundatic
blasting, either of which is limited to blast holes thr:
and one half inches or less in diameter, S00 lbs..
explosives or less, or 100 electric blasting caps
less, per blast cycle.

All surface rock blasting, or demolition of structur
foundations, either of which is limited to blast hol
three inches or less in diameter, SO Ibs. of explosiv
or less, or 50 electric blasting caps or less, per bla
cycle. .

Restricted to loading explosives into blast hole
preparing primers, and wiring blast circuits when und:
the direct supervision of a holder of a “permit to ust
explosives of a higher grade.

Restricted to surface rock blasting in open pit min
and quarries. Grades as above with the same limitation
f.xcepts the letter Q shall be imposed instead of t}
etter S.

Underground rock blasting.

All demolition blasting of buildings, smokestack
bridges, and other structures.
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Grade Description
G Blasting on farms not exceeding 50 pounds per blast.
H a. Use in a research process as a component part in

the manufacture of a product,

b. Seismic prospecting or well shooting.

c. Test firing of devices containing explosives.

d. Other special use described on the face of the
permit. A Grade H permit entitles the holder
only to that use described on its face.

J Authorizes purchases of explosives when such person
does not have a permit for permanent storage of
explosives.

(i) An applicant for a “permit to use” explosives in any grade
shall have experience in the next lower grades as provided

by Table 3.11(i).

Table 3.11(1)
Grade Experience

Grade or Experience in Next Grade or Experience Next
Equivalent Lower Grade or Equivalent Lower Grade or
Equivalent Grade Equivalent Grade
months months
A 12 Q3 3
S-1 9 Q4 3
S-2 6 Q-5 3
S3 3 Q6 none
S4 3 U 3
S-5 3 D »
S-6 none G none
Q1 - - 9 H 3
Q-2 6 J none
Note to Table

* At least 12 monfhs experience in the demolition of constructions
and hold a grade S-1 permit or its equivalent.

12:190-3.12 Responsibilities of permit holder

(a) Al holders of a “permit to manufacture, sell, transport,

store or use” explosives shall comply with the reporting provisions

of this subchapter.

an

(b) Al "holders 'of a ‘“‘permit to manufacture, seil, transport
store or use™ explosives shall post or be in possession of a permi
as described in this subsection.

] 1. The “permit to manufacture” shall be posted in the
main office of the explosive manufacturing establishment.

2. .The “permit to sell” shall be posted at the location
where explosives are sold, and any person who delivers explosives
shal} h?ve a photocopy of the original “permit to sell” posted in
the delivery vehicle.

) 3. _The “permit to transport™ shall be kept in the motor
vehicle at all times.

) 4. The original copy of the “permit to store” shall be
posted in the storage magazine, and a duplicate copy kept on file
at the place of business. ‘

_ 5. The “permit to use” shall be in the possession of th:
permit holder.

site 6. The “permit to purchase” shall be posted at the use

(c) Pel:mit ho!dels shall take every reasonable precaution to
protect their permits from loss, theft, defacement, destruction or
unauthorized duplication.

(d) The loss or theft of any permit shall be immediately
reported to the commissioner.

12:190-3.13 Explosives not permitted

(a) A “pel:mit to sell, transport, store or use” any of the
following explosives shall not be issued:

1. Liquid nitroglycerin,

2. Dynamite (except gelatin  dynamite) containing
over 60 percent of liquid explosive ingredient,

3. Dynamite having an unsatisfactory absorbent or one
that permits leakage of a liquid explosive ingredient under any con-
ditions liable to exist during storage,

_ 4. Nitrcellulose in a dry uncompressed condition in a
quantity greater than ten pounds net weight in one package,
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5. Fulminate of mercury in a dry condition and ful-
minate of all other metals in any condition except as a component
of manufactured articles not hereinafter forbidden,

6. Explosive compositions that ignite spontaneously
or undergo marked decomposition rendering the products or their
use more hazardous, when subjected for 48 consecutive hours or

less to a temperature of 167 degrees F,

7. Explosives containing an ammonium salt and a chlorate.

8. New explosives until approved by the USDOT, except
that a permit may be granted for transportation and possession
for laboratory examination of such explosives when under develop-
ment by responsible research organizations,

9. Explosives not packed or marked in accordance with
the USDOT,

10. Explosives prohibited for transportation by the
USDOT, and

11.  Explosives prohibited by the commissioner,

12:190-3.14 Annual fees for permits

(a) After an application for a permit has been approved, the
current fee shall be forwarded to the appropriate officials of the
Division of Workplace Standards.

(b) The check or money order shall be made payable to the
Commissioner of Labor.

(c) A permit shall not be forwarded to the applicant until
the fee has been received by the commissioner.

(d) Fees shall not be refunded when a permit is revoked or
abandoned.

(e) The fee for replacing a lost'permit shall be $10.00.

() An annua& fee shallhbe paid for a “permit to manufacture”
vn!g i in accor 9'; it bl 3.%

Table 3.14(f)
Fee for “Permit to Manufacture” Explosives

Explosives
pounds pounds Annual Fee
over not over dollars
0 500 00
500 5,000 %00
5,000 10,000 300
10,000 and over ‘ 500

. (g) An annual fee shall be paid for a “permit to sell” explosiv:
in accordance with Table 3.14(g).

Table 3.14(g)
Fee for “Permit to Sell” Explosives
Annual Fe
Type of Sale dollars °
High explosives retail 100
Low explosives retail 25
High explosives wholesale 200
Low explosives wholesale 100

(h) An annual fee shall be paid for a ‘permit to t
explosives at a rate of $20.00 per motor vehicle‘.p ransport

(i)  An annual fee shall be paid for a “permit to store” con
gn?:tc(?)l explosives other than detonators in accordance with Tab

Table 3.14(i)
Fee for “Permit to Store” Commercial
Explosives Other Than Detonators
Explosives -
pounds pounds Annual Fee
over not over dollars
0 100 25
100 500 50
500 2,000 75
2,000 10,000 100
10,000 20,000 125
20,000 30,000 150
30,000 40,000 175
40,000 50,000 200
50,000 100,000 225
100,000 200,000 250
200,000 250,000 275
250,000 and over 300
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An annual fee shall be paid _for a “permit to store”
detonators in accordance with Table 3.140).

Table 3.14(j)
Fee for “Permit to Store™ Detonators
Detonators Annual Fee
number number not dollars
over over

' 0 500 25
500 ... 1,000 50
1,000 5,000 75
5,000 10,000 100
10,000 100,000 125
100,000 300,000 150
300,000 400,000 175
400,000 500,000 200
500,000 600,000 225
600,000 700,000 250
700,000 1,000,000 275
1,000,000 and over 300

(k) An annual fee shall be paid for a “permit to use” explosives
in accordance with Table 3.14(k).

Table 3.14(k) ]
Fee for “Permit to Use” Explosives
de of Annual Fee* Grade of  Annual Fee®*

ge?m?to dollars Permit dollars
A 100 Q-3 35
S-1 75 Q4 30
S-2 60 Q-5 10
S-3 50 Q-6 10
S4 40 U 25
S-5 25 D 50
S-6 10 G 10
Q-1 60 H 25
Q-2 45 J 100

Note to Table

* A person holding more than one grade of permit is only required
to pay the fee for the highest grade.

(I) An annual fee shall be paid for a private individual to store
transport and use smokeless powder, in the hand loading of smal

arms ammunition, which is for personal use and not for resale, it
accordance with Table 3.14(1).

Table 3.14(1)
Fee for “Permit to Store, Transport, and Use”
Smokeless Powder
Smokeless Powder Annual Fee
pounds pounds not dollars
over over
0 36 none
36 50 2
50 60 4
60 75 6
75 100 10
Each additional 100 lbs. per 10
year or fraction-thereof

(m) An annual fee shall be paid for a private individual to store
transport and use black powder, in the hand loading of small arm:

ammunition, which is for personal use and not for resale, in accor
dance with Table 3.14(m).

Table 3.14(m)
Fee for “Permit to Store, Transport and Use”

Black Powder
Black Powder . Annual Fee
pounds pounds not dollars
over over
0 5 none
5 10 2
10 25 5
25 100 10
Each additional 100 lbs. per 10
year or fraction thereof

12:190-3.15 Recordkeeping for all permit holders

(a) Every person holding a ‘“‘permit to manufacture, sell, store
or use” explosives shall keep records in accordance with this section.
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(b) All records required by this section shall be maintained
and be open to inspection by the commissioner at all reasonable
times.

(c) Where an owner is maintaining records complying with this
section, his employees holding “permit to use” explosives shall not
be required to maintain individual records.

(d) Where the person holding a “permit to manufacture, sell or
store” explosives maintains records for the Bureau of Alcohol,
Tobacco and Firearms of the U, S. Department of the Treasury,
which substantially comply with this section, the permit holder
shall be deemed in compliance with this section, providing the
records are available for inspection by the commissioner -in
accordance with (b) above.

(e) At least one copy of the records required by this section
shall be maintained at the address provided on the “permit to manu-
facture, sell, store or use”™.

(f) Information from the records required by this section shall
be forwarded to the commissioner upon his written request.

(g) Invoices, sales slips, receipts, or similar papers representing
individual transactions may be used as temporary records. In-
formation from these records $hall be recorded in a permanent
record not later than one week from the date following the date of
transaction.

(h) The person holding a “permit to manufacture, sell, store
or use” explosives shall record the information required by this
section and retain a permanent record.

1. Permanent records shall show the names of the supplier,
quantities, brand and type, manufacturer’s identifying marks and the
dates of all invoices or transactions.

2. Permanent records shall show the exact disposition of
all explosives whether used in manufacturing, sold, or used in blasting
or other disposal.

3. Permanent records shall be retained at least until the
end of the calendar year following the year in which the record
was made.
12:190-3.16 Recordkeeping for holders of *“permit to manufacture”

(a) In addition to the recordkeeping of N.J.A.C. 12:190-3.15,

holders of “permit to manufacture” shail comply with this section

(b) The permanent record of a person having a “permi
manufacture™ explosives shall include the following: & & “permit

1. The amount and type of explosives acquired,

2. The amount of explosives on l;and,

3. The amount and destination of explosives shipped,
4. The dates of transactions, and '
5

' 3. The na d .
of explosives. mes and addresses of suppliers and purchas:

(c) Where the information contained in (b) above can

obtained from regular business records
not be maintained. » @ separate record ne

12:190-3.17 Recordkeeping for holders of “permit to sell”
(a) In addition to the recordkeeping of N.J.A.C. 12:190-3.1

holders of “permit to sell” shall comply with this section.

(b) The permanent record of a i “ i
sell” shall include the following: pemson having 2 “permit

1. The amounts and kinds acquired,

.. 2. The names and addresses of the
acquired and the dates on which acquired, persons from who

3. The amounts and kinds sold or otherwise disposed of,

4. The names, addresses and permit numbers and d
. s tes «
permits of persons to whom sold or otherwise dj of, an
dates of the sales or other dispositions, s¢ disposed of, and

5. The amount and kinds on hand at each location :

atl;z end of each day on which there are transactions or operation

6. A certified list of names of representative .
authorized to accept explosives on behalf of agy il : or agen



12:190-3.18 Recordkeeping for holders of “permit to store” or
“Grade J permit to use”

(a) In addition to the recordkeeping of N.J.A.C. 12:190-3.15,
holders of “permit to store, or “Grade J permit to use’ shall comply

with this section.

(b) The permanent record of a person having a “permit to store”
or a ‘‘Grade J permit to use” shall include the following:

1. The amounts and kinds acquired,

2. The names and addresses of the persons from whom
acquired and the dates on which acquired,

3. The amounts and kinds in a continuous inventory
record for each magazine, and

4. The amounts and kinds used or otherwise disposed of
in the conduct of the business operations.
12:190-3.19 Recordkeeping for holders of “permit to use”

(a) In addition to the recordkeeping of N.J.A.C. 12:190-3.15,
holders of “permit to use™ explosives shall comply with this section.

(b) The person having a “permit to use’ explosives shall maintain
a permanent record of each blast. At least one copy of this record
shall be maintained at the plant or construction office. In the absence
of a blast site office, the record shall be maintained at the principal

place of business of the employer.

(¢) The person having a “permit to use” explosives shall main-
tain g record of each blast which shall include the following:

1. Name and address of person responsible for the project,
2. Name and perihit number of blaster in charge,

3. Name, address and specific locations at the address of
the blasting project,

4. Identification number for each blast in sequence by
project on an annual basis.

5. Date and time of the blast,
6. General type of material blasted,

o

7. Nature of blasting, such as bank, trench or pre-split,

8. Weather conditions, includi L
temperature, and sky conditions, including wind speed, direction

ot 3 S il s
10.  Depth of stemming,
11.  Depth and placement locations of decking used,
12, Kind of explosives used,
13. Total amount of explosives used,

14. Maximum am . .
delay period, ount of explosives fired on any time

15. The number of i ; :
pounds per delay, r of holes fired included in the maximum

16. Number and brand name or e of electri i
g::?gdsblasting cap series used and the num%gr of ind?vsi%;:ltisggﬁ

17.  Actual firing time where electric delay blasti
. asti $
do not fall within the manufacturer’s sequence of dela{r time,ng “p

18. Size and total length of detonating cord. wh use
* ’ e
delay periods, and type of precaution ta deaden sgund et‘fects.n ¢

19. Al pertinent information on delay period
than non-electric initiatirig systems are used, Y periods, when other

20. A plan indicating blast hole layout and i
] ) a Cross
g:‘i l:i);;:caslt el‘)‘l‘asti ho:ie s:)l?w(;ngk:mrden, spacisr:g, depth of hoiseecsttnobf-l
s ming depth, decking 1 i i ! -
ators and cxpons d p g location, and locations of deton

21.  The horizontal distance and directio
non-owned construction from the blast site, n to the nearest

22.  Indicate whether the blast was desi d
12:190-7.26 (d), (e), (D, (g), o (h), and o o NIAC
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i i the names of the
jnstrumentation 18 used, )
mstmmzzts ::,:eh:at:or and interpreter and statement of compliance

with (f) below.

(d) When more than on

ingle day, one form may )
:b:)lwl;s prov%ded the number of blasts is in

questions are answered for each blast.

i “ i » explosives shall main-
on having a *“‘permit to use™ exp  she
tain(:)rec.tl).i}(‘l3 cl;t? Sl misfires which shall include the following:

i i d in
e similar blast is to be condugte

stized for compliance with (c)
e tacts i cluded and all applicable

1. The address and involved portion of the mine or
construction site,

2. The dateof misfire,
The number of holes involved in the misfire,
The cause of the misfire,

The method used to reblast the misfire,

Al

. The name of the plaster in responsible charge of
handling the misfire, and

7. The signature, address and title of the pers
the report.

i :190-7, the person holding
0 e required NJ.A.a(l:l. rlnzaitlltain a record of ground

, which shall

¢ i use” explosives sh )
:ibr.g:g:‘ treta::lirlgs or air blast effect readings or both

include the following:
1. Identification of the instrument used,

The name of the observer,

2.
3. “The name of the interpreter,

4. The distance in feet and direction of the construction

not owned' or leased from the blast site,

5. The distance in feet and direction of the instrument

locations from the blast site if different than ()4 above,

on making

| ol ced .3 -3 3 3 3

6. The type of surface at the instrument location. If
instrument is placed inside a construction, it should be so indicat

7. The maximum peak particle velocity of any one of |
three mutually perpendicular components of the ground moti
in the vertical and horizontal directions at the specific locatior:
inches per second and the frequency range of the instrument, and

8. The sound measurement in decibels measured on !
!inehar frequency response of the overpressure in pounds per squ:
inch.

12:190-3.20 Reporting

—(a) Any accident involving -explosives which results in
injury to a person or serious property damage shall be immediate
reported by telephone to the appropriate officials of the Divisi.

of Workplace Standards by the permit holder for the explosi
involved.

(b) Every person holding a “permit to manufacture, se
transport, store or use™ explosives shall report immediately ai
loss by theft or otherwise of explosives in his possession to t!
appropriate officials of the Division of Workplace Standards.

(c¢) Every person holding a “permit to store or use” commerci
explosives shall file monthly reports with the Office of Safei
Compliance ten days after the end of each calendar month usir
the Monthly Explosives Use Report, Form No. ES400, excej
that when an employer is maintaining and submitting such report
his employees holding “permits to use” explosives shall not t
required to submit individual reports.

[ ]

(d) Every person holding a “permit to sell” at retail, con
mercial explosives shall file monthly reports with the appropriat
officials of the Division of Workplace Standards ten days after th
end of each calendar month using the Monthly Explosives Sale
Report, Form No. ES401.

(e) Monthly Explosive Use Report, Form No. ES?400, an
Monthly Explosives Sales Report, Form No. ES401 may be secure:
from the appropriate officials of the Division of Workplace Standards

() When ground vibration recordings or air blast effec
recordings, or both, are taken upon authorization of the min
operator or blasting contractor, a copy of the reports shall be for
warded to the commissioner upon his written request.



SUBCHAPTER 4.

A person intending to demolish by ecxploshes T MANUFACTURE OF EXPLOSIVES

A : feet in height
construction which exceeds 25 cials of the Division of Workplace

ition to the appropriate offi .
g:ar?l?il;::l(;ni: the :lgnner prescribed by N.JLA.C. 12:190-7.24(b)

and (c).

12:1904.1 Scope of subchapter

This subchapter shall apply to explosives at explosive mai
facturing establishments.

12:1904.2 Buildings and magazines

(a) All buildings and magazines shall be approved.

(b) All buildings used for the manufacture of commercial ¢
plosives shall be located one from the other and from other bui

ings of the explosive manufacturing establishment in which persc
are regularly employed in accordance with Table 4.2,

Table 4.2
Quantity and Distance for Commercial Explosives
Commercial Explosives Distance
pounds pounds Unbarricaded  Barricaded
over not over feet feet

10* 25 40 20

25 50 60 30

50 100 80 40
100 200 100 50
200 300 120 60

. 300 400 T30 ()
400 500 . 140 70

- 500 750 160 80
750 1,000 180 90
1,000 1,500 210 105
1,500 2,000 250 T
2,000 3,000 260 130
3,000 4,000 280 140
4,000 5,000 300 150
5,000 6,000 320 160
7,000 8,000 360 180
8,000 9,000 380 190
9,000 10,000 400 200
10,000 12,500 420 210
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’ . Table 4.2 scontinued!
Commercial Explosives ™ Distance

' pounds pounds Unbarricaded  Barricaded
over not over feet feet
12,500 15,000 450 225
15,000 17,500 470 235
17,500 20,000 490 245
20,000 25,000 530 265
25,000 30,000 560 280
35,000 40,000 620 310
" 40,000 45,000 640 320
50,000 25,000 630 340
50,00 _6
55,000 60,000 700 350
60,000 65,000 720 360
65,000 70,000 740 370
ome g | o W
75.000 780
80,000 5, 790 395
85,000 90,000 800 400
90,000 95,000 820 410
95,000 100,000 830 415
100,000 125.000 900 450
125 »UUG | 36.566 930 475
150,000 175,000 1,000 500
175,000 200,000 1,050 525
200,000 225,000 1,100 550
225,000 250,000 1,150 575
250,000 275,000 1,200 600
275,000 300,000 1,270 635
Note to Table

* Ten pounds or less may be stored in a separate building or in
storage space properly separated by substantial dividing walls. Such
a wall shall be designed to prevent, control, or delay propagation of
e:;;l)llosions between quantities of explosives on opposite sides of the
wall.

(c) All magazines for commercial explosives shall be located
from explosive manufacturing buildings and other buildings of the
explosive manufacturing establishment in which persons are regularly
employed in accordance with Table 4.2.

(d) All explosive manufacturing buildings in which commercial
explosives are stored shall be located from inhabited buildings, not
on_the premises of the explosives manufacturing buildings, railways

D nul...diehv . Jina___zlanc _3#h N 4C. l"‘g 05 3 3

12:190-4.3 Plan for explosive manufactu:iﬁg establishment

(a) An initial “permit to manufacture” explosives shall n

issued unless a plan complying with .
triplicate to the commissi%:gsforlapp(rlgvg{low has been submit

(b) The explosive manufacturi e i
1 stabli
:lhlgyloarc:nl(:::a c::dal:_ explostitro nl;mctuﬂng m%lgggla‘t‘h:hgm
! rom other buildings on the premiges d
magazines. The plan shall show the distance of ive
:acttunng buﬂdings from inhabited buildings, rail:'g:desxﬁl;’dsi l":g;:
0t on the premises of the explosive manufacturing ’establisht

(c) The person holding a “ i ‘
8 a “permit to manufacture”
ghall-keep a copy of the explosive manufacturing ;ll;rneine:‘lﬂc

office of t i i g
o .oggr?stablnshment, which shall be open to inspection b*

12:1904.4 Fencing

Explosive manufacturing establishm .
. p ents shall b ii
mgustnal type fence at least six feet high or an eq:i::l(ggfsi?zg °
when required by the commissioner. °

12:1904.5 Storage

(a) Two or more types or ex i
: P plosives may be
gurgv::ned they are compatible and such stora!g,e dosetsoge:t ti?x%:
stantially the probability of an incident or a hazard.

(b) Explosives shall not be stored i icini
involving hazard ored in the vicinity of opera:
explosivgc . ous substances where an accident could detonat

(c) Explosives being held for the
s manufacturing
shall be stored in approved day boxes until :ggd:;tin the grrgg::ss

(d) Explosives shall not be i
¢ permitted to accumul
in the explosive manufacturing establishment in suclgt:;tinar:ltlill’:’yI

an accidental d i .
the public, etonation of such explosives would create a dang:

(e) All magazines shall be | i .
12:190-5.10 through 5J7,asa;p(1)i?;=§z,m accordance with N.J.

wed 3 3 3 3 3 3 3
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12:1904.6 Assembly of ammunition primers and detonating fuses

d in the assembly
(s) Manufactured explosive oompomtsd:ﬁ be stored in maga-

iti rimers and detonating
‘z)it;n:;m:rn;g::‘oeed day boxes until needed in the assembly line.

(b) The explosive components in day boxes ghall not exceed

25 pounds.
- detonating
ive components packaged in non-mass
shipg:i)ng szgllcgsgles shall ll:e stored in a locked room or locked storage
cabinet where no other items are stored.

(d) When shipping cartons containing explosive

ive components shall be stored i
meg';ez?ﬁet\l::tif ’:3:,33; to thepday box at the assembly line. The total

weight of explosives stored in any indoor magazine shall not exceed
50 pounds.

12:190-4.7 Blasting agents

Mixing of blasting agents shall be
12:190-9.

in accordance with N.J.AC.

SUBCHAPTER §.
STORAGE OF EXPLOSIVES

12:190-5.1 Scope of subchapter

. This subchapter shall apply to the storage of explosives in maga-
zines.

12:190-5.2 Types of magazines

(a) For the purposes of this subchapter, magazines shall be
grouped into five types: Type 1, Type 2, Type 3, Type 4 and Type
UG magazines.

(b) The five types of magazines as listed in (a) above shall be
defined as follows: ‘

1. “Type | magazine” means a permanent outdoor
magazine.

2. “Type 2 magazine” meansanindoor magazine or an
outdoor magazine that is portable or mobile, such as a skid magazine
or a trailer or semi-trailer.

3. “Type 3 magazine” means a portable outdoor maga-
zine, such as a “day-box” or a magazine on skids.

4. “Type 4 magazine” means an outdoor magazine.

5. “Type UG magazine” means a magazine for the per-
manent storage of explosives in underground operations. See N.J.A.C.
12:190-5.20 for construction, location, and storage of Type UG
magazines.

(c) The magazines defined in (b) above may be used for the
storage of explosives as follows:

1. Type |1 magazines shall be used for the storage of high
explosives or other classes of explosives.

2. Type 2 magazines shall be used for the temporary
storage of high explosives or other classes of explosives.

3. Type 3 magazines shall be used, while attended, for the
temporary storage of high explosives or other classes of explosives.



4. Type 4 magazines shall be used for the storage of low
explosives, smokeless powder, or blasting agents. Detonators that
will not mass detonate may also be stored in Type 4 magazines.

S. Type UG magazines shall be used for the storage of
high explosives or other classes of explosives.

6. Blasting caps or detonators shall not be stored with
other explosives in the same magazine.

(d) The commissioner may authorize alternate construction
for magazines for the storage of explosives when it is shown that the
alternate magazine construction is substantially equivalent to the
standards of safety and security contained in this subchapter.

12:190-5.3 Construction of Type 1 magazines

(a) This section shall apply to the construction of Type |
magazines.

(b) A Type | magazine shall be a permanent structure, a build-
ing, an igloo, a tunnel, or a dugout. It shall be bullet-resistant, fire-
resistant, weather-resistant, and theft-resistant.

(c) All Type 1 magazines shall be constructed of masonry,
wood, metal, or a combination of these materials as specified in this
section, and shall have no openings except for entrances and for

ventilation.

(d) Walls of Type 1 magazines shall be constructed as provided
in this subsection.

1. Masonry wall construction shall consist of brick,
concrete, tile, cement block, or cinder block and shall not be less
than six inches in thickness. Hollow masonry units shall have all
hollow spaces filled with well-tamped, coarse dry sand, or weak
concrete (at least a mixture of one part cement and eight parts of
sand with enough water to dampen the mixture while tamping in

place).

2. Fabricated metal wall construction shall consist of
sectinonal sheets of steel or aluminum not less than No. 14 gauge,
securely fastened to a metal framework. Metal wall construction
shall either be lined inside with brick, solid cement blocks, hardwood
not less than four inches thick, or shall have at least a six inch sand
fill between interior and exterior walls.

3. In wood frame wall construction the exterior of outer
not less than No.

- e —

26 gauge. The interior wall shall b
e constructed § i
11_; X sof no;h less than six inghes between the outeioa:sdti(:nggg 3?51
pace shall be filled with coarse dry sand, or weak concret:

(e) Interi
nonsparking mg{egaajj.ls shall be constructed of or covered with

(f) Floors shall be constructed .
; } of or covered wi i
2??;parkm_g material and shall be strong enough towéggrarges&lzg
€ maximum quantity of explosives to be stored.

(8) Foundations shall be con i
structed of brick, co
block, stone, or metal or wood posts. If piers or po‘sl&matr%’ gzgclieti:‘

lieu of a continuous foundation
, th e
be enclosed with fire-resistant materieéil’.lm;‘is under the buildings shal

(h) Outer roofs shall be construc i
ted of fab e
g:ggastg:hgctn:gr?:. t?rx;gtgf; ﬁtll-e- es ta:l: materiai. r\ifl?gg i:n ise ::a;’smtgl:
C ctly through the roof and i :
Zine at such an angle that the bullet would stn’l?e m::ot::;l:)ns?g::

stored withi :
ing methodsl? » the magazine shall be protected by one of the follow-

I. Asand tray lined with a Ia i
) yer of build i
g; gct,l;:;e no:porous material, and filled with not lessht‘l%ax;xa?:;}piiza:lt::;
bl ceii’ Iy sand located at the tops of inner walls covering the
Ing area, except that portion necessary for ventilation, or

2. A fabricated metal roof constru

) . : ted i

is:tnzﬁl h‘ped with four inches of hardwood. Fo‘r: eacgfa%d/;i?iggll ‘l,l/alt(?
of plate steel, the hardwood lining may be decreased one incho

(i) Doors shall .
with two inches of hat;;;gg‘sjt.mcted of 1/4 inch plate steel and lined

(G) Hinges and hasps shall be atta
.0 k 1 ched to the d i
nveting, or bolting with nuts on inside of door. The gi%r;e?;::ldl?ausgs’

shall be installed in such
when the doors are clo, seg . :dllnoa:kr:{ that they cannot be removed

ing:(k) Each door shall be equipped with one of more of the follow-

‘1. Two mortise locks,

2. Two padlocks fastened in separate hasps and staples

3. A combination of a mortise lock and padlock,



4. A mortise lock that requires two keys to open,

5. A three-point lock, or

6. A bolt, lock or bar which cannot be actuated from
the outside.

(1) Padlocks shall have at least five tumblers and a case-hardened
shackle of at least 3/8 inch diameter.

(m) Outdoor padlocks shall be protected with 1/4 inch steel
hoods constructed so as to prevent sawing or lever action on the

locks or hasps.

(n) No sparking material shall be exposed to contact with
stored explosive materials. All ferrous nails in the floor and side
walls which might be exposed to contact with explosive materials
shall be blind nailed or countersunk on the floor and side walls
covered with a nonsparking lattice work or other nonsparking

material.

(o) Igloo, tunnel, and dugout magazines shall be constructed
of reinforced concrete, masonry, metal or a combination of these
materials. They shall have an earth mound covering of not less than
24 inches on top, sides, and rear unless the magazine complies with
(h) above. Magazines of this type shall comply with (f) and (i)
through (n) above.

12:190-5.4 Construction of Type 2 outdoor magazines

(a) This section shall apply to the construction of Type 2 out-
door magazines,

(b) A Type 2 outdoor magazine shall be a box, trailer, semi-
trailer, or other mobile facility.

(c) Type 2 outdoor magazines shall be bullet-resistant, fire-
resistant, weather-resistant, and theft-resistant. They shall be sup-
ported in such a manner so as to prevent direct contact with the
ground and, if less than one cubic yard in size, shall be securely
fastened to a fixed object to prevent theft of the entire magazine.

(d) The exterior and covers or doors shall be constructed of
1/4 inch steel and shall be lined with two inches of hardwood.
Magazines with top openings shall have lids with water-resistant
seals or the lids shall overlap the sides by at least one inch when in

a closed position.

(e) Hinges and hasps, locks, padlocks, padlock protection, an
sparking material shall comply with NJA.C, 12: )
(m), and (n) respectively, i € 12:1905.3 G), @0, €

12:190-5.5 Construction of Type 2 indoor magazines

(a) This section shall apply t : i i
doos haeas S pply to the construction of Type 2 i)

(b) Type 2 indoor magazines shall be fire-resistant and thef:

gselslt’aurinlta.‘l‘hey ne?‘d_ l‘:otthbe bullet-rr:zistant and weather-resistant |
ings in whic ey are sto rovide tecti

weather and from bullet penetration. P protection from th

(c) Type 2 indoor magazines shall be constructed of wood
metal in accordance with c(1), ¢(2), or ¢(3) below. ¢

1. Wood magazines shall have sides, bottoms and'covel
or doors constructed of two inches of hardwood and shall be we
glr:nceg :1:1 gg:n;as. They ;5\:11113 be co::dred with sheet metal of not le:

gauge, exposed to the interi '
shall e cover 20 gau P o the interior of magazin:

2. Metal magazines shall have sides, bottoms, and 3
or doors constructed of number 12 gauge metal and shall, be linqe%vgz

- side with a nonsparking material. Edges of metal covers shall over's

sides at least one inch.

3. Magazines for blasting caps (cap boxes) in quantiti
of 100 or less shall have sides, bottoms, zmdp covexs)or d%orsuch
;lt:\t:gg of number 12 gauge metal. and lined with a nonsparkir

(d) Hinges and hasps, locks, padlocks, padlock protection
sparking material shall comply with N.JA.C. 12:1905 3 G), (0}, (i
glq)l;i;nddo(n) {_especztnye:iy; except that only one padlock shall t

n a lype 2 indoor magazine that i i ;
is 850 secuncd by loein at is located in a room th:

12:190-5.6 Construction of Type 3 magazines
(a) This section shall apply to the construction of Type

(b) A Type 3 magazine shall be a ‘“day-box" or other portab

. Mmagazine. It shall be fire-resistant, weather-resistant and theft-r

sistant,
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¢) A Type 3 magazine shall be constructed of not less than 12
gaug(e)steel lined with at least 1/2 inch plywood or 1/2 inch Masonite-
type hardboard.

(d) No sparking material shall be exposed to contact with stored
explosive materials.

(e) Doors or covers shall overlap sides of Type 3 magazines by
not less than one inch.

() Hinges and hasps shall be attached by welding, riveting or
bolting with nuts on the inside.

One steel padlock (which need not be protected by a steel
hom(:lg)) having at least five tumblers and a case hardened shackle of
not less than 3/8 inch diameter shall be provided for locking pur-

poses.
12:190-5.7 Construction of Type 4 outdoor magazines

(a) This section shall apply to the construction of Type 4 out-
door magazines.

b) A Type 4 outdoor magazine shall be a building, igloo,
tunrse , dugoxytl,’ box, trailer, semi-trailer or other mobile magazine,

(c) Type 4 outdoor magazines shall be fire-resistant, weather-
resistant, and theft-resistant.

d T 4 outdoor magazines shall be constructed of masonry,
metf;l-)cove!x'::'.:.:i= wood, fabricated metal, or a combination of these

materials.

(e) The bwalls and floors shall be constructed of, or covered
with, a nonsparking material, or lattice work.

cﬁ? Foundations shall be constructed of brick, concrete, cement
block, stone, or metal or wood posts. If piers or posts are usegf‘ in
lieu of a continuous foundation, the spaces under the buildings shall
be enclosed with fire-resistant material.

(8) The doors or covers shall be metal or solid wood covered
with metal.

h) Hinges and hasps, locks, padlocks, padlock rotection, and
i?)g magerial shallas?:omply with N.J.A.C. 12:190-5.3 (), k),
ff), (m), and (n) respectively.

12:190-5.8 Construction of Type 4 indoor magazines

(a) This section shall apply to the construction of Type 4
indoor magazines.

in Table 5.10.

() Type 4 indoor magazines shall be fire-resistant and theft
resistant, _They need not be bullet-resistant and weather-resistant i

the buildmgs in which they are stored provide protection from ths
weather and from bullet penetration.

(c) Type 4 indoor magazines shall be constructed in accordanct
with (c)l orp(c)2 below.

1. Wood magazines shall have sides, bottoms, and cover:
-or doors constructed of one inch of hardwood and shall be wel
braced at comers. They shall be covered with sheet metal of not les:
than number 26 gauge. Ferrous nails exposed to the interior ol
magazines shall be countersunk.

2. Metal magazines shall have sides, bottoms, and covers
or doors constructed of not less than 16 gauge metal and shall be
lined inside with a nonsparking material.

(d) Hinges and hasps, locks, padlocks, padlock protection, and
nonsparking material shall compfy with N.J.A.C. 12:190-5.3 (3), (k)
(1), (m) and (n) respectively; except that only one padlock shall be
required on a Type 4 indoor magazine that is located in a room that
is also secured by a lock.

12:190-5.9 Construction of services for magazines
(a) Magazines shall not be provided with artificial heat.

(b) No lighting shall be placed or used in a storage facility of
Type 1,2,3, or 4 magazines except approved battery activated safety
lights or battery activated safet_y lanterns.

(c) Magazines shall be ventilated to prevent dampness or heat-
ing of stored explosive materials adversely affected by lack of ventila-
tion. Vents in the foundation, roof, or gables shall be offset or
shielded and screened to prevent the entrance of sparks.

d) The ground around all outdoor magazines shall slope away
for drainage or other adequate drainage shall be provided.

s(tf) Unattended vehicular magazines shall have wheels removed
or shall be effectively immobilized by kingpin locking devices or
other approved methods.

12:190-5.10 Location of Type 1 magazines and Type 2 outdoor
magazines

(a) Type 1 magazines and Type 2 outdoor magazines shall be
located outside of buildings. P

_ (b) Type 1 magazines and Type 2 outdoor magazines in which
high explosives are stored shall be located no closer to inhabited
buildings, Epssenger railways, public highways, or other magazines
in which high explosives are stored, than the distances specified



Table 5.10
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Note to Table

barricade or an artificial barricade

12:190-5.11 Location of Type 2 indoor magazines

(a) Type 2 indoor magazines shall be located on a floor near.
the ground level in a warehouse or in a wholesale or retail establi:
ment which has an entrance or ramp to exterior grade level. Su

‘magazines shall be located not more than ten feet from such an ¢
trance.

(b) Two magazines may be located in the same building wh
one magazine is used for detonators not exceeding 5,000 detonato
and when a distance of ten feet is maintained between magazint

12:190-5.12 Location of Type 3 magazines

(a) Type 3 magazines shall be located as far away as practicab
from neighboring inhabited buildings, railways, highways, and a1
other magazine.

(b) Type 3 magazines may be located outside of buildings «
inside of buildings.

(c) When in its use location, a Type 3 magazine shall be clos.-
attended.

12:190-5.13 Location of Type 4 outdoor magazines

(a) Type 4 outdoor magazines shall be located outside c
buildings. ' :

(b) Type 4 outdoor magazines in which low explosives ar
stored shall be located not closer to inhabited buildings, passenge
railways, public highways, or other magazines in which explosive
are stored, than the distances of Table 5.13.

(c) The distances shown in Table 5.13 shall not be reduced b:
the presence of barricades.

45
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Table 5.13
Low Explosives
Low Explosives Distance in Feet from
— Public Above-
pounds pounds Inhabited Railroad ground
over not over Building and Magazine
Highway

0 1,000 75 75 50
1,000 5,000 115 115 75
5,000 10,000 150 150 100
10,000 20,000 190 190 125
20,000 30,000 215 215 145
30,000 40,000 235 235 155
40,000 50,000 250 250 165
50,000 60,000 260 260 175
60,000 70,000 270 270 185
70,000 80,000 280 280 190
80,000 90,000 295 295 195
90,000 100,000 300 300 200
106,000-- . 200,000 375 375 250
200,000 300,000 450 450 300

12:190-5.14 Location of Type 4 indoor magazines

Type 4 indoor magazines shall be located as provided for Type 2

indoor magazines in N.J.A.C. 12:190-5.11.

12:190-5.15 Location of .two or more outdoor magazines on same

property

more magazines, as a group, shall be considered as one magazine. Tl

total quantity of explosives stored in that group shall then be treat:

as if stored in a single magazine and shall comply with the distanc

'ti.rol;? gtl]igr magazines, inhabited buildings, railways or highways «
able 5.10.

(d) All types of blasting caps in strengths through No. 8 c
shall be rated at one and one half pounds ‘of explosives per 1,0(
caps. For strengths higher than No. 8 caps, consult the manufacture

(e) For quantity and distance purposes, detonating cord of &

- to 60 grains shall be calculated as equivalent to nine pounds of hij

explosives per 1,000 feet. Heavier or lighter core loads shall be rate
proportionately.

12:190-5.16 Location of ammonium nitrate and blasting agen
from high explosives or blasting agents

(a) Ammonium nitrate and ammonium nitrate-based blasti;
agents shall be separated from nearby stores of high explosives «
blasting agents referred to as the “donor” by distances as provid«
in Table 5.16.

Table 5.16
Location of Ammonium Nitrate and Blasting Agents
From High Explosives or Blasting Agents

(a) This section shall apply to the location of two or more Type
1 or Type 2 outdoor magazines on the same property.

(b) When two or more Type 1 or Type 2 magazines are located
on the same property, each magazine shall be separated from each
other by the distance specified in Table 5.10 and shall comply with
the distances specified in Table 5.10 from inhabited buildings, rail-
ways and highways.

(c) If any two or more Type 1 or Type 2 magazines are separated
from each other by less than the distances specified in the column
reading “Separation of Magazines™” of Table 5.10, then the two or

Minimum Separation Minimum Thick
Donor* Weight Distance of Acceptor** ness of Artifici:
When Barricaded Barricades
pounds pounds feet inches
over Not over Ammonium  Blasting
Nitrate Agent

0 100 3 ' 11 12
100 300 4 14 12
300 600 5 18 12
600 1,000 6 22 12
1,000 1,600 7 -25 12
1,600 2,000 8 29 12
2,000 3,000 9 32 15
3,000 4,000 10 36 15
4,000 6,000 11 40 15
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 54 25
16,000 20,000 16 58 25
20,000 25,000 18 65 25
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Table 5.16 (continued)
Minimum fSXpmtion” Minimn;_mAr'l&\éckh-l
® Weight Distance of Acceptor nesso C
Donor® Weigh When Barricaded Barricades
pounds pounds feet inches
over not over onium
Nitrate Agent
25,000 30,000 19 68 30
30,000 35,000 20 72 30
35,000 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 35
55,000 60,000 25 90 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
140,000 160,000 40 144 50
160,000 180,000 44 ‘ 158 S0
180,000 200,000 48 173 50
200,000 220,000 52 187 60
220,000 250,000 56 202 60
250,000 275,000 60 216 60
275,000 300,000 64 230 60

Notes to Table '
* High explosives and blasting agents are donors. Ammonium
nitrate, by itself, is not considered to be a donor.
** Ammonium nitrate and blasting agents are acceptors.

(b) If storage of ammonium nitrate is located within the sympa-
thetic detonation distance of explosives or blasting agents, one-half
the mass of the ammonium nitrate shall be included in the mass of
the donor when calculating separation distances.

(c) When ammonium nitrate or a blasting agent or both is not
barricaded, the distances shown in Table 5.16 shall be multxpl{ed
by six. These distances allow for the possibility of high velocity

metal fragments from mixers, hoppers, truck bodies, sheet meta
structures, metal containers, and the like which may enclose the
“‘donor”. Where storage is in bullet-resistant magazines recommendec
for explosives or where the storage is protected by a bullet-resistan:
wall, the distances and barricade thicknesses need not exceed thost
prescribed in Table 5.10.

(d) Table 5.16 shall apply to the blasting agents which pass the
insensitivity test prescribed in the definition of blasting agent o!
N.J.AC. 12:190-2.1.

(e) Earthen dikes, sand dikes, or enclosures filled with the re-
quired minimum thickness of earth or sand shall be acceptable
artificial barricades. Hills or timber of sufficient density shall be
acceptable natural barricades.

() For determining the distances to be kept from inhabited
buildings, passenger railways, and public highways, Table 5.10 shall
apply. Ammonium nitrate, when stored with blasting agents or ex-
plosives, may be counted at one half its actual weight.

12:190-5.17 Storage in general

(a) All explosive materials shall be kept in locked magazines as
prescribed by this subchapter unless they are:

1. In the process of manufacture,

2.  Being physically handled in the operating process of a
permit holder or user,

3. Beingused, or

4. Being transported to a place of storage or used by ¢
permit holder.

(b) No explosives shall be stored in a residence, except when
approved by the commissioner.

(c) No person shall store any explosive material in a manner not
in conformance with this subchapter. The storage standards prescribed
by this subchapter confer no rights or privileges to store explosive
materials in a manner contrary to 27 CFR Part 55.

(d) More than one Type 4 indoor magazine may be located in
any one building provided the total quantity of explosives stored
does not exceed 50 pounds. Two or more indoor magazines within
the same building shall be separated by a distance of not less than
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ten feet or an approved wall having a fire resistance rating of not less
than one hour.

(e) Detonators shall not be stored in the same magazine with
other explosivss, except as follows:

1. In a Type 4 magazine, detonators that will not mass
detonate may be stored with electric squibs, safety fuses, igniters
and igniter cords; and

2. In a Type 1 or Type 2 magazine, detonators may be
stored with delay devices, electric squibs, safety fuses, igniters and
igniter cords.

(f) Combustible material shall not be permitted within SO
feet of outdoor magazines and 25 feet of indoor magazines.

(g) Flammable liquids shall not be located within 50 feet of
outdoor magazines.

12:190-5.18 Storage within magazines

.(a) Al magazines shall be in the charge of competent person
at Jeast 21 years of age.

(b) Explosives shall not be stored in any amount exceeding the
quantity stated on the storage permit.

(c) Explosives may be stored unattended in Types 1,2, and 4
magazines.

(d) High explosives in excess of S0 pounds or more than 5,000
blasting caps shall not be stored in a Type 2 indoor magazine.

(e) Explosives shall not be stored unattended in Type 3 maga-
zines.

(f) Low explosives in excess of 50 pounds shall not be stored
in a Type 4 indoor magazine. This quantity limit shall not apply to
smokeless powder which is covered in N.J.A.C. 12:190-10.2.

(g) Any person storing explosive materials shall open and in-
spect his magazines at least every seven days. This inspection need
not be an inventory, but shall be sufficient to determine whether
there has been unauthorized removal of their contents.

(h) A permittee who intends to make modifications to or
changes in a magazine, shall report such intention to the appropriate

officials of the Division of Workplace Standards, pﬂor to modifying
the magazine.

(i) Acquired additional magazines shall not be utilized without
obtaining a valid permit for such magazine.

(G) Plans shall be submitted for approval, when required by the
commissioner, before magazines are constructed and used.

(k) Explosive materials within Type 1, 2, or 4 magazines shall
not be placed directly against interior walls and shall be stored so as
not to interfere with ventilation. To prevent contact of stored ex-
plosive materials with walls, a nonsparking lattice work or other non-
sparking material shall be used.

(1) Containers of explosive materials shall be stored by being_
laid flat with top sides up. Corresponding classes as defined in 49
CFR Part 173, grades, and brands of explosives shall be stored
together within a magazine in such a manner that grade, brand, and
USDOT class marks are easily visible upon inspection. Stocks of ex-
pll\OSil‘c,:d materials shall be stored so as to be easily counted and
checked.

(m) Except with respect to fiberboard or other nonmetal con-
tainers, 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 near other explosive materials.
Contginers of explosive materials shall be securely closed while being
stored.

(n) 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 coptainers. A wood wedge and
a fiber, rubber, or wooden mallet shall be used for opening or closing
wood containers of explosive materials. Metal tools other than non-
sparking transfer conveyors shall not be stored in any magazine con-
taining high explosives.

12:190-5.19 Storage in tunnels

(a) Explosives shall not be stored in tunnels where persons are
located, unless such storage is approved.

(b) Immediately after the completion of explosive loading

operations, all unused explosives in tunnels shall be removed to
magazines complying with this subchapter.
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12:190-5.20 Stqrage for underground mines

(a) This section shall apply to storage of explosives for under-
ground mining operations.

(b) This section shall also apply to the construction and loca-
tion of Type UG magazines.

. . . der-
agazine for explosives shall not be permitted un [
grouf:c)i, :}nt?l‘ the underground workings are developed to a point

where the magazine:
1. Isatleast 300 feet from any shaft,

2. Is at least 15 feet from any haulage way or travel way,

3. Has a travel way to the nearest means of egress with at
least twp sharp tums,

4. Could not impede evacuation of all persons in the event

of accidental detonation of the explosives in the magazine, and

.S, Is at least SO feet from any magazine containing
blasting caps.
(d) A Type UG magazine shall be used for the storage of ex-
plosives underground.

e) The amount of explosives stored underground in a mine
in a(m)agazine shall not exceed 5,000 pounds.

explosive in excess of the amount required for one
day’(soundA:rgougd mining operations when stored l.mderground in
a mine shall be stored in a Type UG approved magazine constructed
in accordance with (i) below.

aily supplies of explosives within a mine at any working
placfeg )shall? bg kepptpin approved containers constructed in accordance

with () below.

(h) Prior to closing any part of a mine, all explostve containers
therein shall be removed.

(i) A Type UG magazine shall be constructed:

i i i tructed in
1. In solid rock with the front open'mg cons
accordance with Table 5.3 of N.J.A.C. 12:190-5.3;

2

2. With doors of two inches of hardwood covered with
26 gauge sheet metal or the equivalent;

3. With hingesand hasps complying with N.J.A.C. 12:1 90-
5.3 (), k), (1), (m) and (n);

4. With one padlock complying with N.J.A.C. 12:190-5.3
(k) and (1);

5. So that water will drain away;

g 6. With a floor that is wood lined or covered with wooden
ats;

7. With doors having at least 16 gauge metal outer cover-
ing or equivalent fire resistive protection and lined with at least two
inches of hardwood; '

8. With no artificial heat;

9. With internal lighting by approved electric safety
battery lamps or approved electric lights, wiring and equipment of
a type designed for the hazardous location;

10.  With adequate ventilation; and
11.  With a conspicuous marking reading: “EXPLOSIVES”.

() Containers shall be substantially constructed of plywood or
equivalent at least one inch thick, painted red, and marked “Ex-

plosives” in letters of at least three inches in height on a contrasting
background. '

12:190-5.21 Housekeeping in magazines

(a) Magazines shall be kept clean, dry, and free of grit, paper,
empty packages and containers, and rubbish. Floors shall be re-
gularly swept.

(b) Brooms and other utensils used in the cleaning and main-
tenance of magazines shall have no spark-producing metal parts,
and may be kept in magazines.

(c) Floors of magazines stained by leakage from explosive
materials shall be cleaned according to instructions of the explosives
manufacturer.



(d) When any explosive material has deteriorated,. it shall be
destroyed in accordance with the advice and instructions of the
manufacturer of the explosive.

12:190-5.22 Smoking and open flames

(a) Smoking, open flames, matches, and other sources of
ignition shall not be permitted:

1. Inany magazine;
" 2. Within 100 feet of any outdoor magazine; or —
3. Within any room containing an indoor magazine.

12:190-5.23 Repair of magazines
(a) Magazines shall be maintained in good repair.

(b) Before repairing the interior of magazines, all explosive
materials shall be removed and the interior shall be cleaned.

(c) Before repairing the exterior of magazines, gll explosive
materials shall be removed if there exists any possibility that re-
pairs may produce sparks or flame.

(d) Explosive materials removed from magazines under repair
shall be:

1. Placed in other magazines appropriate for the storage
of those explosive materials under this subchapter, or

2. Placed a safe distance from the magazines under repgir
where they shall be properly guarded and protected until the repairs
have been completed.

12:190-5.24 Signs

(a) On the premises where a Type 1 magazine,a Type 2 out-
door magazine or a Type 4.outdoor magazine is located, the holder
of a “permit to store” explosives shall post a conspicuous warning
sign which shall:

1. Read “EXPLOSIVES - KEEP OFF,”

+ o4 v Sm———_—_——

2. Have lettering at least three inches in height on a con-
trasting background, and

3. Be so located that a bullet passing through the face of
the sign will not strike the magazine.

(b) Type 2 indoor magazines and Typé 4 indoor magazines
shall be labeled “EXPLOSIVES - KEEP FIRE AWAY™.

(c) All Type 3 magazines shall bear the word “EXPLOSIVES”
in letters at least three inches in height and legible on a contrasting
background.

(d) The provisions in (a) above shall not apply when it is
deemed by the commissioner that a warning sign would have counter
productive results.

12:190-5.25 Notification to municipality

(a) The holder of a “permit to store” explosives shall keep the
construction official informed of*:

1. The location of all magazines,
2. The maximum amount of explosives being stored,
3. The type and class of explosives being stored, and

_ 4. Any consequential changes in the location of maga-
zines, amount, type or class of explosives being stored.



SUBCHAPTER 6.
TRANSPORTATION OF EXPLOSIVES

12:1906.1 Scope of subchapter

This subchapter shall apply to the transportation of explosives in
intrastate commerce, off-the-highway, underground and manually.

12:190-6.2 Transportation of explosives in intrastate commerce

(a) This section shall apply to the intrastate transportation of
explosives.

(b) The regulations contained in 49 CFR Parts 171 through
178 and 49 CFR Parts 390 through 397, are adopted as safety
standards under this subchapter and shall apply according to the
provisions thereof.

(c) Each person engaged in the intrastate transportation of ,

explosives shall protect the public by complying with the standards
prescribed in (b) above.

(d) Only technical standards relating to public safety are
adopted by any incorporation by reference as prescribed in (b)
above. Other standards relating to administration and reporting
shall be achieved by communication with the appropriate officials
of the Division of Workplace Standards.

(e) Where any conflict occurs between the standards prescribed .

in (b) above and these rules, these rules shall prevail.

(f) Explosives shall not be transported through any prohibited
vehicular tunnel, or subway, or over any prohibited bridge, roadway,

or élevated highway.

(8) No person shall smoke, or carry matches or any other flame
producing device while in, on, or near a motor vehicle transporting

explosives.

(h) No matches, firearms, electric storage battefies, flammable
substances, acids, oxidizing materials or corrosive compounds shall
be carried in the body of any motor vehicle transporting explosives,
except as permitted by the standards referenced in N.J.A.C. 12:190-

6.2(b).

(i) Tools for the repair of the motor vehicle and tools required
to conduct blasting operations when carried in a vehicle transporting

explosives shall be so segregated or secured i )
vegicle and separated by bulkheads or oth in place in or on the
prevent damage to the explosives. er suitable means as to

() Explosives shall not be carried or t rted i
public conveyance or vehicle carrying pmn;:;?:r hﬁ}‘em Or upon a

(k) Explosives shall not be transferred from one mo i
to another on any public highway, street, or road witlﬁ:xo;:;hgtl:
nicipality without informing the police and fire departments thereof.
In the event of a breakdown or collision, the police and fire depart:
ments §l!au be promptly notified of the location of such breakdown
?rl;n c&l:rn?e%nf?gg ttlll‘: agpei) ﬁ:tc-l cargto beinhf tl:arried. Explosives shall be

isa motor vehicle to ano i
only under proper and qualified supervision. ther motor vehicle

l" !‘J oA-Co l 2 . lg 0'6.2(b)o

12:190-6.3 Motor vehicles in intrastate commerce

(a) This section shall app] i leq in i
commerce. pply to motor vehicles in intrastate

(b) Motor vehicles used for transporting explosives shall
S
z:’r:glgn ::ough to carry the load and shall be in good mechanicl:le

(c) When explosives are transported in an open-bodied vehicle,

they shall be in a Type 3 magazi d
securely fastened to the truck b:ﬁ?ﬂne an such magazine shall be

(d) All motor vehicles used for the transpo. i
sha}l have tight floors and any exposed spark-prol;it:gi?:; gei:lpgns?}f:
inside of the body, portable magazine, or closed container, shall be
covered with wood or other nonsparking material to preven’t contact
with the explos:yes, except that exposed spark-producing metal need
:&tt el:.ieal:iovere.cl in vehicles transporting blasting agents or oxidizing

(e). Motor vehicles, when used for trans ortin
fg)ploswes, shall display the placards required gy N.J8 .Aan(’?, ‘}gmllg&o{

(D Each motor vehicle used for tran orti
equipped with the fire extinguishers as foll?w ;:tm explosives shall be



1. Motor vehicles of less than 14,000 pounds gross
vehicle weight with at least two extinguishers having a total rating
of at Jeast 4-A:20-B:C, and

. Motor vehicles of 14,000 pounds gross vehicle weight
or more 2and tractor semi-trailer units with at least two or more
extinguishers with total rating of at leagt 4-A:70-B:C.

i i ting
Only extinguishers listed by a nationally .reoogmzed tes
agexfg))r shallybe used on vehicles carrying explosives. They shall b:
equipped with a device permitting visual determination of charge

condition.

(h) Extinguishers shall be located where they will be accessible
for immediate use.

(i) Extinguishers shall be examined and rechm:ged periodically
in accordance with the manufacturer's recommendation.

Where motor vehicles are operated in temperatures at or be-
low%)Z degrees F, dry powder extinguishers shall be pressurized with

nitrogen gas.
(k) A motor vehicle used for transporting explosives shall be in-

I3

is i di-
ected each day before use to determine that it is in proper con
::Pon for safe tragsportation. The inspection shall insure that:

1. The fire extinguishers are fully charged and ready for
use, .

2. All electrical wiring is protected and fastened to pre-
vent short-circuiting,

3. Chassis, motor, pan and underside of body are reason-
ably clean and free of excessive oil and grease,

4. Fuel tanks, feed lines, and cross-over lines are secure
and have no leaks,

5. Brakes, lights, horns, windshield wipers, defrosters, and
steering apparatus are functioning properly, and

6. Tires have proper inflation and are free of defects.

12:190-6.4 Operation of motor vehicles in intrastate commerce

(a) This section shail apply to the operation of motor vehicles
in i merce.
qin mtrggtate coﬂ | 5 | |

(b) Motor vehicles transporting explosives shall be driven by
and be in the charge of a properly licensed driver not less than 21
years of age. The driver shall be physically fit, careful, capable, re-
liable, and able to read and write the English language. The drive:
shall not be an unlawful user of, or addicted to, alcohol, narcotics,
or other dangerous drugs. The driver shall be familiar with applicable

state and federal laws and regulations governing the transportation of
explosives.

(c) Except under emergency conditions, no motor vehicle
transporting explosives shall be parked before reaching its destina-
tion even though attended, on any highway adjacent to or in proxim-
ity to any bridge, tunnel, dwelling, building, or place where people
work, congregate, or assemble. ’ -

(d) Every motor vehicle transporting any quantity of explosives
shall, at all times, be attended by a driver or other person employed
by the motor carrier. \

(e) The attendant described in N.J.A.C. 12:190-6.4 (d) shall be:

1. Made aware of the class of explosives in the motor
vehicle and of its inherent dangers,

2. Instructed in the measures and procedures to be
followed in order to protect the public from such inherent dangers,

3. Familiarized with the motor vehicle he is assigned to
attend, and

4. Trained, authorized, and licensed to move the motor
vehicle, when required.

(f) For the purpose of (d) above, a motor vehicle shall be
deemed “attended” only when:

1. The attendant is physically on or in the motor vehicle,
or has the motor vehicle within his field of vision and can reach the
motor vehicle quickly without any interference; and

2. The attendant is awake and alert and not engaged in
other duties or activities which divert his attention from the motor
vehicle, provided however;

3. A single attendant is absent from the motor vehicle for
a brief period:

i. For necessary communication with the public

officers, or representatives of the carviey shinneg or ~ngigne= of



ii. When necessary to provide for physical comfort;
or

4. The attendant leaves a 'laden motor vehicle unattended
in an approved parking area.

(@) Tires shall be checked for proper inflation and general
condition after each two hours or 100 miles of travel, whichever
occurs first, and at every rest stop. Flat or overheated tires shall be
removed from the motor vehicle immediately. After removal the tire
shall be placed far enough from the motor vehicle so that a spon-
taneous ignition of the tire will not endanger the motor vehicle or its
cargo. The tire shall not be replaced on the motor vehicle until it has
been cooled below the danger of ignition nor shall the tire be used
until corrective action has been taken.

(h) No spark-producing metal tools, oils, matches, firearms,
electric storage batteries, flammable substances, acids, oxidizing
materials or corrosive compounds shall be carried in the body of any
motor vehicle transporting explosives, except as permitted by the
standards referenced in N.J.A.C. 12:190-6.2(b).

(i) The driver of a motor vehicle transporting explosives shall
avoid congested areas and heavy traffic, where practicable.

() Delivery shall only be made to authorized persons and into
authorized magazines or approved temporary storage or handling
areas.

k) Mofo} vehicles transporting explosives shall come to a full
stop before crossing any railway track or main highway, and shall
not proceed until the driver determines that the way is clear.

«1) Only authorized persons or passengers are permitted on any
motor vehicle transporting explosives.

12:190-6.5 Transportation of explosives off-the-highway

(a) This section shall apply to the transportation off-the-high-
way of explosives that are not intrastate commerce.

(b) Explosives transported in off-the-highway service in an
open-bodied motor vehicle shall be in approved cargo space.

(c) The transportation of explosives -off-the-highway shall
comply with provisions of intrastate transportation, except for

N.J.A.C. 12:190-6.4(f)2.

(d) Motor vehicles at the blasting site and wi£hin the vision of
the bl.astmg crew shall be deemed “attended” for the purpose of
compliance.

12:190-6.6 Transport of explosives in underground operations.

(a) This section shall apply to the transportation of explosives
from the surface to underground operations.

(b) .Explosives in small amounts shall be transported in a
subsgantlall).' constructed transport box with lid of plywood at least
one inch thickness or equivalent. The transport box shall be painted
red, with a conspicuous marking reading: ‘‘EXPLOSIVES"”.

(c) Explosives exceeding 100 pounds shall be transported in a
powd_er car of sound construction with an interior and lid of non-
sparking material,

(d). TI.1e hoist operator shall be notified before ,transpoi'ting
explosives in a shaft.

(e) Explos_ives shall be moved from the surface to the under-
ground destination without any delay enroute,

¢)) petongto;s and other_explosives shall not be transported
together in the same transport box, in any shaft conveyance, orin the
same cargo space of a powder car. Explosives shall not be transported
in any conveyance containing other material.

(8) A person shall not ride in any shaft conveyan i
explosives. y yance transporting

(h) Explosives transported undergsound by railroad shall be:

1. Inapowder car or, if in small i
- amounts, in a clean empty

2. Pulled by a locomotive, if a locomotive is used,

3. _ Separated by at least one empty railroad car between
the locomotive and the explosive car.

(_i) When a trolley locomotive is used to pull a car carrying ex-
plos!ves; at least two empty cars shall be placed between the ex-
plosives car and the locomotive, and an electrically insulated coupling
or drawbar shall be used between the locomotive and the explosives
car.
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When a railroad car carrying explosives is pulled by a loco-
mot?v)e, no person other than the train crew and powder man shall be

on the train.
(k) The powder car or conveyance carrying explosives shall bear

i o IVES” in
torized on cach side with the word “EXPLOS
laetrteetrl:cngt lessSitsl:‘an four inches in height, upon a background of

sharply contrasting color.

i hall
The amount of explosives taken to any working area s
not g:)weed the amount estimated needed for the next blast.

i nless
Transport boxes shall not be used to store.exploswes, u
the (tl'gglowing pshift is to continue loading explosives for the same

blast.
12:190-6.7 Manual transportation of explosives

(a) This section shall apply to transportation of explosives by a
person manually.

(b')' Explosives shall not be carried in personal clothing.

. -ﬂ“' 3 . - he
When it is necessary to carry explosives \yhxch are notint
origgzl outside container, they shall be carried in a suitable bag or

container.

(d) Blasting caps shall not be transported in the same bag or
container with other explosives.

SUBCHAPTER 7.
USE OF EXPLOSIVES

12:190-7.1 Scope of subchapter
This subchapter shall apply to the use of explosives.
12:190-7.2 Compliance

(a) Every mine operator employing the service of a blaster shal!
use every reasonable precaution to provide for the safety of his em-
ployees, all persons at the blast site, and the public in the vicinity ot
the blast site. Such operator shall comply with this subchapter.

(b) Every contractor and other persons employing the services
of a blaster shall use every reasonable precaution to provide for the
safety of all persons at the blast site and the public in the vicinity of
the blast site. Such contractor and other person shall comply with
this subchapter.

(c) Any of the following shall be jointly responsible for com-
pliance with this chapter when involved in any way with blasting
operations:

1. Any mine operator,
2. Any contractor,

3. Any sales individual, company, firm or corporation
providing the services of a blaster,

4. Any other employer of a blaster, and
5. Any blaster.

(d) Where a sales company supplies the services of a blaster to a
customer, the sales company, the blaster and the customer shall be
jointly responsible for compliance with this subchapter.

(e) Where blasting operations are conducted, all employers
shall instruct all their employees associated with such operations in
the provisﬁons of this subchapter as they relate to employees.

(f) Where blasting operations are conducted, all employees shall
comply with the provisions of this subchapter as they relate to the
employees.
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(8) No person utilizing the services of a blaster shall prevent
compliance by the blaster, or encourage noncompliance by the
blaster, with this chapter.

(h) All blasters, prior to and during the use of any explosives,
shall comply with this subchapter and shall take all reasonable pre-
cautions not specifically set forth in this subchapter to prevent

.endangerment of the public and property.

(i) Any person who uses explosives in research, metal cutting
or forming, seismic testing, actuating devices or other use sl!all
comply with the applicable provisions of this subchapter and prov1d.e
additional safeguards when the nature of the use indicates that it is
necessary in order to assure safety for persons and property.

12:190-7.3 Notification

(a) Any person intending to initiate a blasting operation shall
notify the construction official prior to conducting any blasting
operations. Where there is no full time construction official in the
municipality, or in the absence of the construction official, the
police department shall be notified. Notification shall include:

1. The specific location of the blasting, and
2. The intended time of the blasting.

(b) Any person intending to conduct a blasting operation that
is a continuous project, such as a quarry operation or a construction
project shall be required to give only a single notice of intention to
blast. A continuous project means blasting for more than one day
and blasting at least once a month. Such single notice shall con-
stitute compliance with (a) above.

(c) Any person intending to conduct a blasting operation hav-
ing an explosive charge per delay in excess of 80 percent of the
weight of explosives of Table 7.26(d) for a given distance shall
notify the appropriate officials of the Division of Workplace Stan-

dards of such intention when the conditions of (c)! or (c)2 below
apply. Such notification shall reach the Division at least 24 hours
prior to the beginning of the blasting operation:

1. When 400 pounds of explosives are to be used in a
single day, or

2.  When the blasting is to be conducted over a period of
five or more days.

12:190-7.4 Documentation at the blasting site ' ‘.\‘*et\ot;%a
3

Any person conducting blasting operations shaﬂ have at
blasting site a current permit to use explosives and evidence :
insurance required by N.J.A.C. 12:190-7.5.

12:190-7.5 Insurance

(a) Any self employed person in possession of a valid perm
to use explosives for blasting purposes shall have an insurance cove
age for blasting damage not less than $50,000 for property dama;
including explosion, collapse, and underground utility damage ar
$100,000 to $300,000 personal injury. This requirement shall n
apply to any person who possesses a Grade G or H permit.

(b) Any person in possession of a valid permit to use explosiv:
for blasting purposes who is working for any person, shall not u:
explosives for such person, unless the employer has a valid insuran
policy for blasting damage not less than $50,000 for property dama;
including explosion, collapse, and underground utility damage ar
$100,000 to $300,000 personal injury.

(c) Proof of the possession of a valid insurance policy coverir
blasting damage shall be readily available for inspection at the sit

(d) Nothing in (a) and (b) above shall be construed as pr
venting greater insurance coverage for damage from blasting whe
requested by any person for whom blasting is being done.

12:190-7.6 Time of blasting operations

(a) Surface blasting, except during unusual conditions an
when approved by the commissiqner, shall be conducted onl
during daylight hours, but shall not be conducted before 8:0
a.m. or after 6:00 p.m. on the day of blasting.

(b) Surface blasting shall not be conducted on Sundays excer
as approved by the commissioner. Surface blasting on State leg:
holidays shall not exceed 100 pounds of explosives in any singl
blast, except as approved by the commissioner.

(c) Loading of explosives into surface blast holes shall not b
performed in other than daylight hours on the day of blasting, e>
cept as approved by the commissioner.

(d) Where loading of surface blast holes has occurred an

blasting cannot be safely accomplished within the limits prescribe:
by (a) and (c) above, the blast holes shall be attended until th
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explosives have been disposed of, and the person conducting the
blasting operations shall notify the appropriate officials of the

Division of Workplace Standards.
12:190-7.7 Blasting in the vicinity of utility lines
(a) This section shall apply to:

1. Blasting operations in the vicinity of underground
utility lines or exposed utility lines making contact with the earth’s
surface, which are, but not limited to, any of the following: gas,
water, hydrocarbon, sewer, electric or telephone lines, and

' 2.  Supporting foundations of utility lines when such
utility lines are located above the earth’s surface and the supporting
foundations are in the vicinity of blasting operations. :

(b) This section shall not apply to utility lines located above
the earth’s surface.

(c) The person conducting blasting operations shall make every
reasonable effort to verify the exact location of utility lines located
in the vicinity of such operations.

(d) When any person conducting blasting operations has no
verification of the location of utility lines in the vicinity of such
operations, but it is reasonable to assume that there are utility lines,
the person conducting the blasting operations shall make a con-
centrated effort to locate the lines with regard to their horizontal
distance from the nearest blast hole and their depth below the
earth’s surface.

(e) The commissioner may approve alternate procedures to
those contained in this section when such alternate procedures are
requested in writing and approval would create no additional hazard
to the public or property.

(f) Whenever blasting is being conducted within 50 feet of
electric, water, sewer, fire alarm, telephone,. telegraph or steam
utilities, the person conducting the blasting operations shall notify
the appropriate representatives of such utilities at.least 24 hours in
advance of such blasting. Verbal notice shall be confirmed with
written notice.

(8) Whenever blasting is being conducted within 200 feet of a
railroad, the person conducting the blasting operations shall notify
the appropriate representative of the railroad 24 hours in advance of
such blasting. Verbal notice shall be confirmed with written notice.

T S csrmasm

(h) Whenever blasting is being conducted withi
pipe distributing liqueﬁedgpetrolelfm, man‘ixtt?aimn n?i?c%‘:;tt;
gas, the person conducting blasting operations shall notify th
utility compa!ny having control of such gas at least three full wo
days (exc!udmg_ $undays or holidays) prior to blasting. Such n
shall be in writing and served personally or by registered

(i) Whenever blasting is conducted’ on a sin j

. e :
period longe§ than one day, a single notice of int%lntig;ms?atﬂ
stitute compliance with (f), (g) and (h) above.

() Any person conducting blastin ions i :
of utility lines shall use: 8 g operations in the vic

- —- 1. A blast hole drilling pattern and bl t i tla
cedure that will provide the greatest relief ible in th txpg—
away from the utility line, and °f possible in the dire:

2. A type of explosive specifically desi ‘
propagation between blast holes. . ¥ designed to pre

(k) All blasting operations in the vicini
lines shall be conducted as follows. ty of underground

L . The blast hole depth in the initial ex iol
hmxtqd to the elevation of the top of the utility lin: ;‘l':gg?les-ltln:
the distance from the nearest blast hole to the utility line.

. 2, Subsequent excavations shall be limited t -
horizontal distance from the nearest blast hole to thg ?ll:;liltl;l‘

. 3. Under the conditions described in (k)1
the diameter of the blast hole shal] not exceed th(nl"e)e i:‘ége(:c)azngb.
one blast hole may be fired per delay period. ’

(4) When a free face has been established to the finis

depth of -, P
slufll ngt atg;l )tll:ench, the provisions described in (k)1 and (k)2 at

12:190-7.8  Proximity to highways
(a) Before blasting within the right of way of a hi
the bank or _unpredictable rock conditions az: liabllggtl:)wgu‘s’g
rock, the police authority having jurisdiction over the highway s
be notified of intent of the blaster to stop traffic. )
(b) When blasting under the conditions of (a) ab
number of persons, each with a red flag not less( J‘:n ct’:,'ec; ?'esel:f:-:;
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attached to a short shaft, shall be designated to prevent any vehicular
traffic from entering the danger area.

12:190-7.9 Warning signs and signals

sign indicating blasting wamning signals shall be posted at
one(g' m‘:re ?onspicug::sg places where blasting operations are being
conducted. The blaster shall set adequate time sequences between
warning signals to give the-public sufficient time to take cover. The
lettering on such signs shall be not less than four inches hngh ona
contrasting background. The asterisk on the sign example indicates
the time fixed by the blaster. The sign shall read as follows or express

an equivalent:
BLASTING WARNING SIGNALS

2 LONG SIGNALS — 1st WARNING
* MINUTES TO BLASTING

1 LONG SIGNAL — FINAL WARNING
1 MINUTE TO BLASTING

2 SHORT SIGNALS — ALL CLEAR

Warning signs shall be posted on all approaches open to the
pubfil::) within l,g(}OOm}seet of any blasting area. The lettering on su‘;:i
signs shall be not less than four inches high on a contrasting ba X
ground, and the signs shall read as follows or express an equivalent:

DANGER
BLASTING ZONE
KEEP OUT

ming signs shall be placed on the right shouldpr of all
pubgi? w.:’;Iﬁacular8 apgl;;oaches at least 3SQ feet from blasting Slt%S,
utilizing electric blasting caps. The lettering on such signs sh%ll he
not less than four inches high on contrasting background, and the
signs shall read as follows or express an equivalent:

BLAST AREA
TURN OFF TWO WAY RADIO

i i the
d) The person conducting blasting operations shall fix
timé gf blastil‘:g, check the blast area, post guards to keep all un-
authorized persons out of the blast area,’ and sound the warning
signals utilizing an effective waming device.

(¢) When a warning device has been sounded, all persons &
authorized to be in the blast area shall leave or take cover and r
return until the all clear signal has been sounded. :

12:190-7.10 Drilling blast holes

(a) The written diagram or field layout of all blast holes shall
prepared by the blaster and given to the driller when the blaster
not going to be present during the drilling.

(b) The surface shall be carefully examined to detect t
possible presence of unfired explosive materials, and drilling sh
nota})e performed in blast holes that have contained explosive ir
terials.

(c) When a blast hole has been loaded, no drilling shall |
performed within a distance less than the depth of the hole, but
no case less than 25 feet from the loaded blast hole. Drilling may |
performed to free an obstructed blast hole not containing explosive
when all explosives in the vicinity have been located at a safe d:
tance. Such drilling operations shall be under the direct supervisic
of the blaster.

(d) All blast holes shall be of sufficient diameter so that ca
tridges of explosive materials can be inserted to the bottom of t}
hole without excessive force.

(e) Any person drilling blast holes shall inform the blaster ¢
any unusual conditions, such as voids or mud seams. Where th
blaster is not in close contact with the drilling, unusual conditior
shall be recorded in writing and sent to the blaster.

12:190-7.11 Planning and preparation for blasts

(a) The blaster shall plan each blast taking special precaution
in loading, delaying, initiation and confinement so as to control th
throw of fragments, ground vibration, and air blast effects.

(b) This section shall apply to the planning of any blastin
where the electric blasting caps are to be hooked up in two o

gleore ses:ries in parallel or 1,000 or more pounds of explosives are t«
used.

(c¢) In planning a blast, careful consideration shall be given tc
the initiating system of the explosive charges. The recommendation
(;f theedmanufacturer of the explosive device to be used shall b
ollowed.
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(d) When blasting is to be conducted near a property line where
the adjacent property owner is not a party of the blasting operations,
the blaster shall take precautions to prevent rock slides, sloughing
or back break from extending into the adjoining property. These
precautions shall include; angle drilling, reduced blast hole size,
reduced blast hole depth, reduced explosive charges, or any other
recognized method of controlled blasting.

(e) Sufficient, suitable stemming or tamping material shall be
placed at the blast holes prior to delivery of explosives into the load-
ing area. All equipment and tools not used for loading explosives
into blast holes shall be removed from the loading area prior to

delivery of explosives into the blast area. There shall be no activity

in the loading area, other than loading of blast holes.

() Mobile equipment shall not be operated within 25 feet
of loaded blast holes or within the normal throw of blasted ma-
terial in front of a face being loaded, except as provided in N.J.A.C.
12:190-7.10(c) or when approved by the commissioner. This pro-
vision shall not apply to mobile equipment placing blasting mats
or vehicles used in bulk loading.

(8) Only tools and equipment of nonsparking type shall be used
to load blast holes, When loading blast holes underground or in other
dark locations, only approved flood lamps, electric cap lamps or
flashlights shall be used as illumination.

(h) Blast holes, prior to loading, shall be examined for align-
ment, water, blockage or other defects.

(i) Al loaded'hol;:s shall be included in the next blast unless
there is at least 100 feet separation between the loaded holes of the
next blast and the holes being loaded for a subsequent blast.

() All wamning signs shall be posted.
12:190-7.12 Initiation with electric detonators

(a) Precautions shall be taken to prevent accidental discharge
of electric blasting caps from current induced by radar, radio trans-
mitters, lighting, adjacent power lines, dust storms or other sources
of extraneous electricity.

1. All blasting operations shall be suspended and all per-
sons shall be removed from the blasting area during the approach
and progress of an electric storm.

B e el

2. Signs waming agains't the use of mobile radio trai
mitters shall be posted on all roads within 350 feet of the blasti
operations.

3. The blaster shall comply with the Radio Frequ
Radiation Hazards, IME No. 20-1978. d requen

4. Before commencing blasting operations under hi

- voltage electric power lines or in other areas suspected of havi

extraneous electric currents, the area shall be tested for extraneo
electric current by a competent person using an instrument design:
for this purpose. Where extraneous electric currents exceeding O.!
ampere are found, the use of electric blasting is prohibited. )

5. When electric equipment and energized power distrib
tion circuits are within a horizontal distance of 25 feet of the ble
holes, the area shall be tested for extraneous electric current by
competent person using an instrument designed for the purpos
Testing need not be performed where the possible source of e
traneous electric current is removed or turned off. This provisic
shall not apply to overhead electric lines, when the utility compa:
gives approval to use electric blasting caps.

6. The leg wires of the electric blasting caps shall 1
kept shunted unless being tested or wired into the blasting circu:

7. The firing line shall be kept shunted until immediate
prior to the time of hook-up to the blasting machine or firing switc

. (b) Where electric blasting caps are used under electric pow.
lines, the firing line shall be weighteti down to prevent the line fro
coming in contact with the electric power lines.

(c) Due precautions shall be taken to ensure that the electr
system will function properly.

1. All electric blasting caps used in a single blast shall t
of the same type, same function, and of the same manufacture

. 2. Care shall be exercised to ensure that an adequa
quantity of delivered current is available in accordance with ti
manufacturer’s recommendations.

3. The insulation on all electric lines to be used shall t
adequate and in good condition and kept from the contact with an
electric conductor outside the electric blasting circuitry.
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4. The firing line shall be a solid wire and have su e
capacity to carry the firing current and hav{e a current carrying
capacity of not less than No. 14 American Wire Gage copper wire.

i i inuity
. Electric blasting caps shall be tested for contil
after thes blast hole has been loaded and before the stemming is

added.

(d) Precautions shall be taken in the sequence of wiring the
blasting circuitry.

e wiring of the blasting circuitry .shall not com-
mence l«ll‘liil t'll;g work cgn proceed to completion without interTup-

tion.

2. The electric blasting cap leg wires shall be connected
and tested for continuity.

3. The leg wires shall be connected to the connecting
wires or bus wires and tested for continuity.

i d to the firing
4. The connection wires shall be connecte
line and tested for continuity. The firing line shall be re-shunted.

. testing shall be done by a blasting ohmmeter
designed sfor tﬁAlelpumoseg. The ohmmeter shall be kept in good cosrl::ii
tion and be periodically tested. A malfunctioning ohmt’neter. an
be repaired by the manufacturer or the manufacturer's assign
representative when used for this purpose.

(¢) When blasting with a blasting machine, the blasting machine
shall be:

1. Designed specifically for this purpose,
2. The rated capacity needed,
3. Ingood working condition,

4. Tested at least once a month by procedures recom-
mended by the manufacturer,

5. Repaired only by the manufacturer or a competent
person, and
6. Protected from damage.

(f) Precautions shall be taken when firing from a power line
source.

L. The firing circuitry shall not be grounded or place
where it can pick up extraneous electric current.

2. The firing line shall be a solid wire and have sufficies
capacity to carry the firing current and have a current carryin
capacity of not less than No. 14 American Wire Gage copper wir

3. The insulation on all firing lines shall be in goo
condition.

4. When in a tunnel or other narrow passage, the firin

line shall be placed on insulators on the wall opposite other electr:
power lines.

lin 5. There shall be a safety switch on each branch firin,
e.

6. The main permanent firing line shall be arranged tc

have : safety switch, at least a five foot lightning gap, and a powe:
switch. '

7. All switches for power circuits shall be the prope:
capacity, enclosed, capable of being locked in the “off" or “open”
position, and be distinctively labeled.

8. The power source shall not exceed 550 volts.

9. All switches shall be kept locked unless firing a blast
The keys shall be entrusted only to the blaster.

12:190-7.13 Initiation with safety fuse and cap

(a) The safety fuse shall be in good condition. It shall not be
kinked, bent sharply or handled roughly.

(b) Each spool of safety fuse shall be test burned to deter-
mine the buming rate. The burning rate shall be posted to assure
that all persons using the fuse will know the burning rate.

(c) Blasting caps shall be crimped to the fuse only with a tool

designed for that specific purpose. This work shall be performed at a
safe location.

(d) Fuses shall be at least 48 inches long.

(e) Fuses shall be ignited with hot-wire lighter, lead spitters,
ignitor cord, or other such devices designed for this purpose.
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() Timing shall be such that the fuse in the last blast hole to
fire is burning within the hole before the first blast hole fires.

(;) ‘When more than five fuses are to be lighted, two ipdividuals
shall be present. No individual shall light more than 15 individual
fires.

12:190-7.14 Initiation with detonating cord

(a) Detonating cord shall be in good condition, and have the
proper core load and construction type for the work scheduled. It
shall be kept free of kinks and sharp bends.

(b) Detonating cord down lines in blast holes shall be attached
to a cap sensitive primer charge. Where the core load is light, the de-
tonating cord shall be attached to a blasting cap recommended by
the manufacturer for this purpose which is to be inserted in the

primer charge.

(c) Delayed connectors and blasting caps, used with detonating
cords shall be handled with the same safety precautions as other
detonators.

(d) Detonating cord down lines éhall be cut free from the spool
when the primer charge is in place.

(e) Splices in main or trunk lines shall be tight square knots.
Down lines shall be connected to the trunk lines by tight clove
hitch knots at right angles to the trunk lines. Approved manufac-
turer's connecting devices may be used in place of cord-to-cord
knots.

() When firing the detonating cord system with electric blast-
ing caps, the caps shall be taped or fastened securely to the trunk
line’ with the closed end of the cap pointing in the same direction
the detonating cord is to fire. The cap shall not be attached until
just before firing time.

(2) In areas where blast noise could be a problem, all detona-
ting cord on the surface shall be covered with at least one foot of
earth, sand or stone chips.

12:190-7.15 Initiation with other detonating systems
Detonating systems not specifically addressed in this subchapter

shall be utilized in accordance with the manufacturer’s recommenda-
tions.
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12:190-7.16 Explosives at blasting site

(a) The amount of explosives taken into the blasting area sl
not exceed the amount estimated by the blaster as necessary for «
day’s blasting.

(b) Damaged or deteriorated explosives shall not be deliver
to the blast site.

(¢c) Only commercially manufactured explosive materi
acceptable to the commissioner shall be used for blasting operatior

(d) Explosives may be piled near blast holes at the blast si
where the public is prohibited. R

(e) The explosives shall be kept in small separate piles so as
prevent propagation of an explosion in the event of a premature e
plosion at any portion of a blast site. ‘

(f) At blasting sites in close proximity to the public, all e
plosive materials shall be stored in Type 3 magazines until imm
diately before being loaded into blast holes.

(g) Blasting caps at the blast site shall be stored at a safe distan:
from all other explosive materials at blasting sites.

(h) Explosive materials for a subsequent blast shall be kept
an approved magazine or shall be placed on the vehicle transportis
explosives at a blasting site parked in accordance with Table 5.}
and attended.

(i) No explosives other than those in Fume Class 1 shall t
used in underground mines, except ¢xplosives complying with Fun
Class 2 or Fume Class 3 may be used, if adequate ventilation has be¢
provided. The fume classification shall comply with Table 7.16(

Table 7.16(i)
Fume Classification
Poisonous Gases per
Fume (1 1/4” x 8") Cartridge of Explosives*
Class cubic feet
1 less than 0.16
2 0.16 to 0.33
3 0.33 t0 0.67
Note to Table

* The U.S. Bureau of Mines limits poisonous or toxic gases to 2.
cubic feet per pound of permissible explosive.
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() Explosives at a blast site shall not be left unattended.

(k) Explosives shall not be abandoned, buried or covered over
by any materials as a means of disposal.

() All empty explosives packages, packaged linings and other
rubbish from explosives containers left after the blast shall not be
used again but disposed of in a safe manner.

12:190-7.17 Blast hole loading

(a) Blasting operations shall be under the direct supervision of
a blaster holding the proper grade permit to use explosives.

(b) Only persons authorized by the blaster and authorized
government personnel shall be allowed in the blast area.

(c) The blast hole loading crew shall be limited to four helpers
for each blaster holding a permit to use explosives. When two or
more blasting crews are used, the crews shall be separated by a
practical distance consistent with efficient operation and super-

vision of crews.

(d) No intoxicating liquors or drugs shall be allowed in the
blast area. No persons under the influence of intoxicating liquors or
drugs shall be allowed in the blast area.

(¢) No smoking or open flame devices shall be allowed within
100 feet of the blast area except for devices used in the lighting of

safety fuse.

(f) All handling and use of static sensitive explosive materials
shall be immediately discontinued upon the approach of a thunder-
storm and all persons in the area shall immediately seek a safe place.

(g) When preparing initiating primers, the work shall be per-
formed adjacent to the blast hole just prior to using the primer.
A nonsparking punch shall be used for the making of the hole in
the explosive cartridge so that the detonator can be completely
encased in the cartridge freely.

(h) Primer cartridges shall not be split, dropped, forced, tamped,
or abused in any way when inserting them in the blast hole.

(i) The loading of the blast holes shall be as close to scheduled
firing time as possible. When there is a delay, the loaded blast holes
shall be under the observation of a guard stationed vin the area,

————— ]

() No explosive materials shall be loaded ir
left overnight without the approval of the cor:miisxggnz: last hole an

(k) During the loading operation, the blaster shallh
or the blaster shall be under the direct . h ave a helge
capable of assisting in emergencics. observation of another persu

12:190-7.18 Firing the blast holes

(a) Before firing a blast which could cause inj
or damage to property from fly-rock, the mat 2l 0 be blastid o
be properly covered with blasting Tats. erial to be blasted shal

(b) The blaster shall fix the time of blasting.

(c) Prior to connecting the firing line to the blast; i
] ! asti
lc:r permanent firing line, the blaster shall be certain thatna%lnszgtol?:
ave been cleared from the blast area, all approaches to the blast
area are guarded, the traffic stopped when blasting in proximity to
highways, and the proper warning signals sounded.

(d) The blaster shall designate a com
. t petent person t
:pe blastngg machine wllen duties associated with t‘}’le blasti?tgo 3;3?
lon require the blaster’s attention in operational area of the blast.

12:190-7.19 Inspection after blasting

(a) Immediately after a blast has been fired, th i
ge disconnected from the blasting machine and all bli:-tiuril‘;glilxllz: ss{lx:ull
be sh.unted. thn firing from an electric power source in underground
lasting, the switches shall be locked in an “Off" or “Open” position
and the lightning gap shall be open.

(b) No person shall enter Y .
least 15 minutes has elapsed aﬂer?big;ffl‘sl’ound blast area until at

(c) The blast site shall be inspect T
have been fired before work is resusg;% .ed to determine if all charges

(d) If explosives or blasting a ing i
r gents are suspected of
a t:llast hole, all persons in the blast area shall x‘:lsgve to aosatl':zulr:clftgic:g
and no person shall retum to the blast area for at least one hour.

12:190-7.20 Misfires

(a) When a misfire is discovered .
per safeguards and notify his employer. the blaster shall provide pro-
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(b) No work shall be done except that necessary to remove the
hazard of the misfire and only those employees necessary to do the
work shall remain in the danger zone.

(c) When broken wires, faulty connections or short circuits
are determined to be the cause of a misfire, proper repairs shall be
made and the charge refired, provided the burden has not been
_dangerously weakened.

(d) When the blast hole cannot be refired, the stemming may
be removed from the misfired blast hole by the use of compressed-
air, water, or other suitable means. A new priming charge may be
added, the hole restemmed, and fired providing there is no danger
of fly-rock or other hazards. The use of the-drill to remove stemm-
ing shall be prohibited.

(e) When unfired explosives are found in a muck pile all load-
ing work shall be stopped. The pieces of explosives and broken rock
shall be carefully removed by hand until the unfired hole is exposed.
If there is no danger of fly-rock from weakened burdens, the blaster
may reprime the hole and fire. If there is a danger of fly-rock, the
unfired explosives in the hole shall be washed out with water.

(0 If conditions preclude the procedure described in (e) above,
the blaster in charge shall safeguard the area and notify the appro-
priate officials of the Division of Workplace Standards. All work in
the danger area shall cease pending a joint investigation by the
blaster and the appropriate officials of the Division of Workplace

Standards.
12:190-7.21 Breaking boulders

(a) While loading block holes, other work shall not be allowed
in the immediate area. ,

(b) Block holes shall contain at least 85 percent stemming
material.

12:190-7.22 Bulk loading

(a) No person shall drive a vehicle or equipment over electric
blasting caps, leg wires, connecting wires, detonating cord, or other
explosive materials.

(b) Liners shall not be used in blast holes, unless proper pre-
cautions are taken to prevent the accumulatjon of static electricity.

(c) Only truck mounted or portable units for mixing or load-
ing btasting agents shall be used.

_;s,_ggﬁj_ﬂ_g__@",_g_gw_@_gj_g’

(d) The mixing and loading of blasting a
. . ! gents at the bla
22; :?r immediate use may be permitted under the following cond

1. When under the direct supervision of a licensed blaste

2. When in a reasonably safe locati P
quantities involved; y °f’°t'°“o considering th

3. When using equipment, materials and methods ¢
proved by the commissioner as adeqdate to provide for proper mf-

:1% mixture without frictional heating, compaction or confinemen:

7 4. thgn in quantities at locations which are appropriat:
for storage, handling and transportation of blasting agents.

(e) Loading equipment shall be removed from the blast sj%
promptly after the loading of the boreholes is completed.

12:190-7.23 Pneumatic loading of explosives

.(a) Pneurpatic lpading equipment shall be constructed of ma
terials compatible with the type of explosive materials to be used

(b) Pneumatic loading equipment shéll be used accordi
the recommendation of its manufacturer. ne te

(c) A positive ground device shall be used to prevent the
accumulation of static electricity in the system. The ground shal
be sepa.rated from any water line, air line, rail or permanent electrical
grounding system.

(d) The air supply hose shall be nbnconductive.
(e) The discharge hose shall be semi-conductive.

(f) All systems shall be evaluated by a competent person to in-

sure that they will adequately dissi i ;
conditions. y €q ly dissipate static under potential field

(g) The compressed air supply shall . .
greater than 20 mesh size. pply be free of solid particles

(h) The air pressure to the pneumatic loader shall not
the recommendations of the manufacturer. If necessary, the gt’:;;‘;’g
shall be controlled l;y a pressure regulating valve in the air supply
line. A pressure relief valve set at 10 percent above the loader’s
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operating pressure shall be placed in the line ahead of the regulating

valve,

(i) The temperature of the air supplied to the pneumatic loader
shall not exceed 150 degrees F.

i hall be
:c detonators are used, the leg wires s
placed o:’tls?i‘:ine etlhe:tﬁ?scharse hose‘and kept away from the metal

parts of the loader.
(k) The pneumatic loader shall not be used to place stemming
in the blast hole.

12:190-7.24 Demolition

{ ition by explosives shall
Any person responsnbl.e. for demgh
com(;l)y witlxy afl applicable provisions of this chapter.

i i con-
intending to demolish by ex_plosnves any ¢
strugi)onAwt?igtsggc;:dgn% feet in height shall notlftylg;:tafgrgg;a::
officials of the Division of Workplace Standards a

advance of the demolition.

jon i ed by explosives
construction is to be demolish .
whif:ﬁ) is :I?J\r; 300 feet of a public way or anather construction not

> A . b)
iti ct, the notification reqpxred by_( )
ial:)%:geghiﬁ tl:l: g: "\;;:li'ttilnc.gn ggg’;mvide the following information:

1. Name, address and owner of the construction to be
demolished, . -

2 Name of the general contractor at the demolition
site, -

3. Name of the blasting contractor at the demolition
site, |

4. Height and type of construction to be demolished,

5. A control map on a scale sufficient to show all con-

structions, streets, utilities and other pertinent objects within 300
feet of the demolition site,

i fficial responsible
. Name and address of the police o .
for trat't'i::S safety in the vicinity of the demolition site, and

7. Name and address of the construction official at the
demolition site.

an

(d) A person intending to demolish a construction over
feet in height in a congested area.shall prepare a blast plan show
the placement of explosives and initiation sequence of the explos
charges. Such a plan shall be prepared at least three days before

blast and shall be kept at the demolition site for approval by '
commissioner.

(e) The commissioner may require a test blast to determ:
the feasibility of the blast plan described in (d) above before 1
blast plan is approved.

(f) Upon approval of the plan by the commissioner, the pers:
in charge of the demolition project shall cooperate with the co
struction official in providing for traffic and crowd control in t
vicinity of the demolition site up to and at the time of firing ¢
blast. Where there is no full time construction official in the muni
pality, the person in charge of the demolition project shall coopera
with the police department. The person in charge of the demolitic
project shall arrange a meeting with the appropriate. officials of :}
Division of Workplace Standards, the construction official, an
himself to finalize all plans at least 20 hours before the firing tim:

(g) Explosives for the demolition shall not be brought ir.t
the demolition site, until all salvage, pre-weakening testing, an
similar activities are completed.

(h) All explosives at the demolition site shall be stored in
Type 2 or Type 3 magazine and shall be attended at all times up i
the time of firing in the manner approved by the commissione
and the construction official, or in the absence of the constructio:
official the police department shall approve.

(i) At least 18 hours shall be provided between the completior
of salvage and other work and the firing time to allow for the place
ment of explosive charges and the preparations of the precaution:
necessary to prevent flying materials which could cause injury tc
persons or property damage.

() Unconfined explosive charges such as detonating corc
shape charges and kickers shall be covered with energy absorbin;

materials which will reduce the air blast effects from the detonatior
of the explosives.

(k) Only explosives commercially designed for the type of
demolition being conducted shall be used unless the commissione;
approves the use of substitutes.

(1) Prior to the detonation of the explosives, a two way com
munication system shall be established between the police officia

- 81



maintaining crowd control and traffic safety and the blaster firing
the blast.

(m) The police official in charge of crowd control and traffic
safety at the demolition site shall notify the blaster firing the blast
prior to the final blast waming signal if the designed safety area
surrounding the demolition site is not clear.

12:190+7.25. Air blast effects

(a) This section shall apply to air blast effects on constructions
that are neither owned nor leased by the person conducting or con-
tracting for the blasting operation. _

(b) The maximum allowable air blast at any inhabited building
resulting from blasting operations shall not exceed 130 decibels
peak when measured by an instrument having a flat frequency re-
sponse (13 decibels) over the range of at least 6 to 200 Hertz.

(c) The maximum allowable air blast at any building not in-,

habited resulting from blasting operations shall not exceed 140
decibels peak when measured by an instrument having a flat re-
sponse (13 decibels) over the range of at least 6 to 200 Hertz.

(d) When blasting is of a continuing nature, 124 to 130 decibels
shall be the caution range. When air blast effects are consistently
within the caution range, the blast shall be examined, and if found
necessary, shall be changed so as to reduce air blast effects on sub-
sequent blasts.

(e) For determining compliance with this section, an approved
instrument that is operated by a competent person shall be used. An
approved instrument shall include the concept that the instrument
has been calibrated in accordance with the manufacturer’s recom-

mendations.
12:190-7.26 Ground vibration

(a) This section shall apply to ground vibration at construc-
tions that are neither owned nor leased by the person conducting
or contracting for the blasting operation.

(b) In planning any blast, precautions shall be taken to protect
constructions from damage.

(c) The limits for ground vibration when blasting shall be in
accordance with ()1 or (c)2 below. In no case shall the peak particle
velocity at a construction exceed two inches per second except when
permitted by N.J.A.C. 12:190-1.6.

]

1.  Blasting near buildings shall be in Qccordance with (d
(e), (f) or (g) below. & (

2. Blasting near structures shall be in accordance with (I
below.

(gl) This subsection shall apply to ground vibration limits fc
blasting operations near a building conducted without measurin
each blast with approved seismic instrumentation, when the amour
of explosives per delay does not exceed 520 pounds, and the dela
period is eight milliseconds or greater.

1. The maximum amount of explosives detonated sha
not exceed the limits shown in Table 7.26(d).

Table 7.26(d)
Distance Versus Weight of Explosives Method*
.w'
Dnstan:lce toa Weight of Distance to a Weight of
Building Explosive : Building . Explosive
feet feet per Delay feet feet per Delay
over not over pounds over not over pounds
0 to ] 1/4 250 to 260 45
S to 10 1/2 260 to 280 49
10 to 15 3/4 280 to 300 55
1S to 60 e 300 to 325 61
60 to 70 6 325 to 350 69
70 to 80 71/4 350 to 375 79
80 to 90 9 375 to 400 85
90 to 100 101/2 400 to 450 98
100 to 110 12 450 to 500 115
110 to 120 133/4 500 to 550 135
120 to 130 151/2 550 to 600 155
}38 :o :gg }; };% '« 600 to 650 175
o 650 to 700 195
150 to 160 211/2 700 to 750 220
160 to 170 23 1/4 750 to 800 240
170 to 180 25 800 to 850 263
180 to 190 28 850 to 900 288
190 to 200 301/2 900 to 950 313
200 to 220 34 950 to 1000 340
220 to 240 39 1000 to 1100 375
240 to 250 42 1100 to 1200 435
1200 to 1300 493

“"‘““3 ‘—_'_‘g . J »—w-é'i) ___3 ;_.._.9 w»g J

. Note to Table 15
This table over 60 feet is based upon the formula W=go—

** One tenth of a pound of explosive per foot of distance to a building.
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2. When the maximum amount of explosives to be deto-
nated on any single delay period exceeds 520 pounds, the ground
vibration limits for buildings shall comply with (e), (f) or (g) below.

3. If the ground vibrations are not within the blasting
criteria of (f) below due to either blast design or geological condi-
tions, the commissioner may require a modified vibration control
method for the blast site.

(e) This subsection shall apply to ground vibration limits for
blasting operations near a building when it is elected to monitor each
blast with an approved peak particle velocity recorder.

1. The blasting shall be conducted so that the peak
particle velocity on any one component of an instrument measuring
three component motion does not exceed the limits of Table 7.26(e).

Table 7.26(e)
Distance Versus Peak Particle Velocit; Method
Distance Peak Particle Velocity
feet feet of Any One Component*
over not over inches per second
0 to 100 2.0
100 to 200 1.75
200 to 500 1.5
500 to 1000 1.0
over 1000 0.75
Note to Table

* The instrument’s transducer shall be firmly coupled to the ground.

2. When starting to monitor a new blasting operation with
instrumentation, the first blast design shall be close to the limits
established in Table 7.26(d). From this starting point, the blast de-
sign may be increased to a point which will keep the ground vibra-
tion within the limits of Table 7.26(e).

3. If the ground vibrations are not within the blasting
criteria of (f) below due to either blast design or geological condi-
tions, the commissioner may require a modified control method for

the blast site.

(f) This subsection shall apply to ground vibration limits for
blasting operations in the vicinity of a building that is being monitored
by a seismic instrument or system of instrumentation approved by

the commissioner.

1. The blasting shall be conducted !
e bla so that the low f
quency ground vibration does not exceed the limits of Figure 7.26(1.5

Figure 7.26(f) '
. Frequency Versus Particle Velocity Method

100 ;
v L4 | JENE Ay mma aam paw 4 ’
I . v v L e s g

g R 2 In/ssc
<
< 0.008 In
3
= op— 0.75 in/sec,
g - Deywall
?,’ N 0S0in/sec, .’
g L plaster 7
°. ----- -
L}
| 1 g .1 1 1 l 1 ¢ L 1 s s
! 1

FREQUENCY, Hz

. Note to Figure
* Figure from U.S. Bureau of Mines, Report of Investigation 8:

(g) This subsection shall apply to ibrati imi
§ ] ion ground vibration |
:lea:::gg operations utilizing a modified scaled distance esgb;;:lln?d
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1. At any site where blasting is of inui
. 3 a w
ynm the blast gleg:gn unchanged and geological cond?ttilg:;n gn::ll:;::
ing, the commissioner may be petitioned to set a modified scaled

distan . b
atlaso an ce ¢quation which would be less restrictive than (d) or (e)

2. e potition shall include:
A wiltten statement of the reasons for the request,

Tl -A map showing residences within a rudius of 3,000
feet of the blast site, o - :
iii. A proposed method of establishing a modified
scaled distance,

iv. An outline of the test procedures including monitor-
ing of at least three blasts with approved instrumentation,

v. A map showing the exact placement of one instru-
ment at the nearest building, the placement of one instrument at a
distance of 2,000 feet from the blast, and the placement of a third
instrument at some distance between the first two instruments,

vi. A proposed schedule for the test runs which shall
be observed by the commissioner.

3. The instrumentation data shall be interpreted by a
competent person. The modified scaled distance equation shall be
based on the criteria established in (f) above. The modified scaled
distance equation shall be prepared by a competent person and
submitted to the commissioner for approval.

4. Upon approval by the commissioner, the modified
waklM distaney oquation may be usad at the specific blast site in
Plavo o (), (@) o (0 abawe provided:

i. The conditions under which the testing was per-
formed do not change,

ii. The procedure establi i ; .
Monghs, p tablished is verified every six

wm. The maditied s . . .
willtully disrepanded. scaled distance equation is not

s'mf‘mw?"s subsection shall apply to ground vibration limits on

—“

. The Iimi :
Structures sh Its for ground vibratio .
per second.’ - " eXeeed a peak particle v:lo‘z?t;no?lastwt;n?nglﬁ

... ) Instrumentat; . .
1,022, and ()3 betow, "¢ " this section shay comply wit

1. i
approved, All instruments and instrumentation systoms ghajl b

2. Unless ficld sols
. . . mic Insteumenty §
:::;tl:mcég::;gg,i :12: n:r;:itmmenu shull be c.m.'mi‘.!l's'..'.i!.'.f:fs'ﬂf.“fﬂ"J:
son tul nst ons at legst once a year by a competent pes

3. Al instruments used shall b
1 : € operated by a compete,
person, and the recordings shall be interpreted by a com;etent p‘v;rs:o:'I

Al



SUBCHAPTER 8.

EXPLOSIVES AT PIERS, RAILWAY, TRUCK AND
' AIR TERMINALS

12:190-8.1 Scope of subchapter

This subchapter shall apply to explosives at piers, railways, truck
and air terminals.

12:190-8.2 General

(a) Except in an emergency and when approvgd by the com-
missioner, no person shall have or keep explosives in a railway car
unless said car and contents and methods of loading are in accordance
with N.J.A.C. 12:190-6.

(b) No person shall deliver any explosiye to any carrier unless
such explosive conforms in all respects, including marking and
packing, to N.J.A.C. 12:190-6.

(c¢) Every railway car containing explosives which has reqched
its destination, or is stopped in transit so as no longer to be in inter-
state commerce, shall remain placarded in accordance with N.J.A.C.

12:190-6.

(d) Any explosive at a railway facility, truck terminal pier,
wharf, harbor facility or airport terminal, whether for delivery to a
consignee, or forwarded to some other destination, shall be kept in
a safe place, isolated as far as practicable and in such manner that
the explosive can be easily and quickly removed.

(e) Truck terminals for explosive vehicles shall be in accordance
with Explosives Motor Vehicle Terminals, NFPA No. 498-1976.

12:190-8.3 Notification

A consignee, having been notified that a shipment of explosives
in the hands of any carrier, shall remove the explosives within 48
hours, Saturdays, Sundays and holidays excluded, a.ft.er receiving
such notification, to some place meeting the provisions of this

chapter.
12:190-8.4 Trailer-on-flatcar, container-on-flatcar facilities

(a) Railway shipments of explosives by trailer-on-flatcar
(TOFC) or container-on-flatcar (COFC) shall comply with this
section.

———r

(b) Shipments of explosives by TOFC or COEC shall not
unloaded at a nonagency station unless the consignee is then
receive them or unless properly locked and secured storage facil
are provided at that point for their protection. If delivery canno
made, the shipment shall be taken to the next or nearest age
station for delivery.

(c) Carriers shall require the consignee to remove TOFC
COFC shipments from the carriers’ property within 48 hours a
notice of arrival has been sent or given. Saturdays, Sundays,
holidays are not included. If the trailers or containers are no:
removed, the carrier shall immediately dispose of the shipment
storage, by disposal or, when necessary to safety, by destruc:
under supervision of a competent person. :

(d) If storage is required to comply with (c) above, stos
shall be in an interchange lot similar to that prescribed in Chapt.
or 3 in Explosives Motor Vehicle Terminals, NFPA No. 498-1976
in a place that will provide safety to the public.

(¢) When local conditions make the acceptance, transpc
tion, or delivery of explosives unusually hazardous, local restrict,
shall be imposed by the carrier.

() For shipment of Class A explosives, when practicabl:
any point, regular days shall be assigned for receiving trailers .
containers for shipment.

(g) To enable the carrier to provide proper flatcars for s
ment of Class A explosives, the shipper shall give to the carrier
less than 24 hours notice of his intention to offer such shipme
and state their destinations. When regular days have been appoin
to receive trailers and containers for shipment, this notice may
waived by the carrier, but the explosive shipment shall be delive
on such days in time to permit proper inspection, billing, and load
on such days.

(h) Carriers shall forward shipments promptly and within
hours, Saturdays, Sundays, and State holidays excluded, after
ceptance at the originating point or receipt at any yard tran:s
station or interchange point, except that where biweekly or wee
service is performed, shipments shall be forwarded on the f
available train.

(i) Cars loaded with explosive materials shall be placed
that they will be safe from all probable danger from fire. They st
not be placed under bridges or overhead highway crossings, or in
alongside of passenger sheds or stations, except for loading or
loading purposes.

~n
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12:190-8.5 Designation of facilities

The commissioner may designate the location for, and limit the
quantity of explosives which may be loaded, unloaded, reloaded, or
temporarily retained at any facility.

=3 3 -3 3 3 _3 3 3 3 3 .ﬁ" 3

SUBCHAPTER 9.
BLASTING AGENTS

12:190-9.1 Scope of subchapter

(a) This subchapter shall apply to the storage, handling an
mixing of blasting agents.

(b) Unless otherwise set forth in this chapter, blasting agent
shall be stored in the same manner as other explosives.

(c) The construction and operation of motor vehicles for th
bulk delivery and mixing of blasting agents in intrastate commerc
or in transportation off-the-highway shall comply with the applicabl
sections of N.J.LA.C. 12:190-6.

12:190-9.2 Location of mixing facilities

(a) Buildings or other facilities used for mixing blasting agent
shall be located, with respect to inhabited buildings, passenger rai
roads and public highways in accordance with N.J.A.C. 12:190-5

(b) In determining the distance separating highways, railroad:
and inhabited buildings from mixing facilities, the sum of all masse
which may propagate from either individual or combined dono
masses shall be included in the calculations. However, when amn
gtom;::in nitrate must be included only 50 percent of its weight sha

e used.

12:190-9.3 Mixing buildings

[ ]
(a) Buildings used for the mixing of blasting agents shall con
form to this section, unless otherwise specifically approved by th
commissioner.

(b) Buildings shall be of noncombustible construction or shee
metal on wood studs.

(c) Floors in a mixing building shall be of concrete or of othe
nonabsorbent materials.

(d) All fuel oil storage facilities shall be separated from th
mixing building and located in such a manner that in case of tan
rupture, the oil will drain away from the mixing plant building

(e) The building shall be well ventilated.

—3 _3 _3 3 -3 3 3 3
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() Heating units which do not depend on combustion pro-
cesses, when properly designed and located, may be uqed in the
building. All direct sources of heat shall be provided exclusively from
units located outside the mixing building.

) All intemal-combustion engines used for electric power
generation shall be located outside the mixing building, or shall be
properly xentilated and isolated by a firewall. The exhaust system
on all such engines shall be located so that any spark emission can-
not be a hazard to any material in or adjacent to the building.

(h) Al electrical switches, controls, motors, and lights located
in the mixing room of the mixing building shall conform to the
National Electrical Code, NFPA 70-1981, for Class I1, Division 2
locations. The frame of the mixer and all other equipment that may
be used shall be electrically bonded and be provided with a con-
tinuous path to the ground.

12:190-9.4 Equipment used in mixing

(a) Equipment used for mixing blasting agents shall conform
to this section.

(b) The design of the mixer shall minimize the possibility of
frictional heat, compaction, and especially confinement. All bear-
ings and drive assemblies shall be mounted outside the mixer and be
protected against accumulations of dust. All surfaces shall be ac-
cessible for cleaning.

() Mixing and packaging equipment shall be constructed of
materials compatible with the fuel-ammonium nitrate composition.

(d) Suitable means shall be provided to. prevent the_ flow of
fuel oil to the mixer. In gravity flow systems, an automatic spring-
loaded shutoff valve with fusible link shall be installed. :

12:190-9.5 Compositions

(a) The provisions of this section shall be considered when
determining blasting agent compositions.

(b) The sensitivity of the blasting agent shall be determined
by means of a No. 8 test blasting cap at regular intervals after every
change in formulation, or as may be required by the commissioner.

(c) Oxidizers of small particle size, such as crushed ammonium
nitrate prills or fines, may be more sensitive than coarser products
and shall be handled with greater care.

(d) No hyd'rocarbon liquid fuel with flash poiht lower than that
of No. 2 fuel oil (125 degrees F minimum or legal) shall be used.

(e) Cn:ude oil and crankcase 0il shall not be used because they
may contain light ends that offer increased vapor-explosion hazards
or gritty particles that tend to sensitize the resulting blasting agent.

(f) Peroxides and chlorates shall not be used.

(g8) Metal powders, such as aluminum, shall be kept dry and
shall be gtored in containers or bins which are moisture-resistant or
l\;I:zaatrh(;ar-tnght. Solid fuels shall be used to minimize dust explosion

s.

(h) ’}’he provisions of (d), (e) and (f) above shall not apply to
compositions made under the supervision of a qualified person en-
gaged in research and development capable of determining the over-

all hazard of the resulting product in its manufacturing, storage, or
use.

12:190-9.6 Precautions at mixing plants

(g) Precautions at mixing plants shall include the following as
provided by this section.

(b) . Floors shall be constructed so as to eliminate floor drains
and piping into which molten materials could flow and be confined
in case of fire.

(c) The floors and equipment of the mixing and packaging
room shall be cleaned regularly and thoroughly to prevent accumula-
tion of oxidizers, fuels, or other sensitizers.

(d) The entire mixing and packagi;lg building shall be cleaned
regularly and thoroughly to prevent excessive accumulation of dust.

ge) Casual sources of ignition and firearms (except firearms
camed by guards when authorized by police authorities) shall not be
pemuttec[ inside of or within 50 feet of any building or facility used
for the mixing of blasting agents.

-(f) The land. surrounding the mixing building shail be kept
clear qf brush, dried grass, leaves and other combustible materials
for a distance of at least 25 feet.

() Empty ammonium nitrate bags shall be disposed of in a
safe manner daily.
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(h) No welding shall be permitted or open flames useq in or
around the mixing or storage area of the plant unless t{xq equipment
or area has been completely washed down and all oxidizing material

removed.

fore welding or repairs to hollow shpfts. all oxidizing

matgr)ial Ehedﬂt%e remoged from the outside and inside of the shaft

and the shaft vented with a minimum one half inch diameter open-
ing.

i) Explosives shall not be stored inside of or within SO feet of

anyol)mildin% or facility used for the mixing of blaitmg agents.

12:190-9.7 Pneumatic unloading from bulk mix delivery motor
vehicles

. () Pneumatic loading from bulk mix_delivery motor vehic[es
into blast holes primed with electric blasting caps or other static-
sensitive systems shall conform to this section.

(b) A positive grounding device shall be used to prevent the
accumulation of static electricity.

¢) A discharge hose shall be used that has a res}stance range
that( \3!ill prevent conducting stray currents, but that is conductive
enough to bleed off static buildup.

d) A qualified person shall evaluate all systems to determine
if tt(les)f willqadequately dissipate static under potential field condi-
tions.

12:190-9.8 Bulk storage bins
(a) The bin shall be a Type 4 magazine and shall be waterproof.

b) The bin, including supports, shall be constructed 91‘ com-
patig)lt)z materials, and adequately supported and braced to_thhstand
the combination of all loads, including impact forces arising from
product movement within the bin and accidental vehicle contact
with the support legs.

¢) The bin discharge gate shall be designed to provide a closure
tnghg z.nough to prevent leakage of the stored product. Provision shall
also be made so that the gate can be locked.

d) Bin loading manways or access hatches shall be hingeq or
othéru)/ise attached to the bin and be designed to permit locking.

Any electrically driven conveyors for loading or unloading
bins( es)hall cgnform to the I:;tional Blectricgl Code,fN‘l;“PA:o rl::sizg-
to minimize damage fro .

lgswl_'@me‘y._sgﬂl be d%s‘m .élo k] 3 3 3
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(f) Bins containing blasting agents shall be located in accordar
with Table 5.10 of N.J.A.C. 12:190-5. Col e AR
i ' d bapser
(g) Bins containing ammonium nitrate shall be separated frc
blasting agent storage and other explosives storage in accordan
with Table 5.10 of N.J.LA.C. 12:190-5, - g "‘-"'r';‘i
(h) Good housekeeping practices shall be maintained hrom
any bin containing ammonium nitrate or blasting agents. Tl
includes keeping weeds and other combustible materials clear

. within 25 feet of such bin, Accumulation of spilled product on t

ground shall be prevented.
71772: 190-9;9 Sioiage of Blasting agents and supplies

(a) This section shall apply to the storage of blasting agents a1
oxidizers used for mixing of blasting agents.

(b) Blasting agents or ammonium nitrate, when stored
conjunction with explosives, shall be stored as provided in NJ.A.
12:190-5. The mass of blasting agents and one-half the mass «
ammonium nitrate shall be included when computing the tot
quantity of explosive materials for determining distance.

(c) Blasting agents, when stored entirely separate from e:
plosives, shall be stored in a Type 4 magazine or a magazine of high
classification (lower number). :

(d) Magazines in which blasting agents are stored shall be co
structed so as to eliminate open floor drains and piping into whic
molten materials could flow and be cénfined in case of fire.

(e) Semi-trailers or full-trailers used for highway or on-sit
transportation of the blasting agents may be used for temporaril
storing these materials, provided they are located in accordanc
with N.J.A.C. 12:190-5. Trailers shall be provided with substantic
means for locking, and the trailer doors shall be kept locked, excep

during the time of placement and removal of stocks of blastin
agents.

(f) Piles of ammonium nitrate and warehouses containin;

ammonium nitrate shall be separated adequately from readily com
bustible fuels.



3. Cabinets separated from ﬂam;nable liquids, flammable
solids and oxidizing materials by a wall having a fire resistance rating
of not less than one hour or by a distance of 25 feet.

(e) Smokeless powder exceeding 400 pounds shall be stored in
accordance with N.J.A.C. 12:190-5.

12:190-10.3 Black powder

(a) Black powder not exceeding 50 pounds may be stored in a
residence. Black powder not exceeding five pounds stored in a
residence shall be in approved USDOT shipping containers. Black
powder exceeding five pounds but not exceeding 50 pounds in a

residence shall be in a Type 4 magazine.

(b) Black powder not exceeding 50 pounds intended for re-
sale may be stored in any building and shall be in a Type 4 indoor

magazine.

(c) Black powder exceeding 50 pounds shall be stored in a
Type 4 outdoor magazine, outside of buildings.

12:190-10.4 Smokeless powder and black powder

If smokeleé powder is stored in the same magazine with black
powder, the total quantity of explosives so stored shall not exceed
that permitted for black powder.

12:190-10.5 Conditions for sale

No person shall sell, give or deliver any smokeless powder or
black powder to any person for any use unless such person has a
valid permit for such use, except that smokeless powder in the
amounts not to exceed 36 pounds and black powder not to exceed
five pounds may be sold to private persons for use in reloading
small arms ammunition for personal use and not resale.

R .

SUBCHAPTER 11.
SALE OF EXPLOSIVES

12:190-11.1 Scope of subchapter

(a) This subchapter shall apply to ‘the sale of commer
explosives, except as provided in (b) below.

(b) This subchapter shall not apply to the sale of explosi
under contract to the U.S. Government nor to the sale of explosi
from one manufacturer to another manufacturer.

12:190-11.2 Prohibitions

(a) No person shall sell, display or expose for sale any co
mercial explosives on any highway, street, sidewalk, public way
public place. .

\

(b) Before a product line of explosives is offered for sale, 1
seller shall file a complete description of the explosives in such 1
and their packaging with the appropriate officials of the Division
Workplace Standards. A sales publication with a complete descripti
of tl.le. explosives and packaging may be used to comply with t
provision.

(c) No person shall sell, give or deliver explosives to any pers
not in possession of a valid permit to sell, transport, store or 1
explosives. This provision shall not apply to an authorized rep
sentative of a valid permit holder who is on a certified list by t
permit holder.

(d) No person shall sell, deliver or transfer explosives to
person whose possession of such explosives would constitute
violation of this chapter.

.(e) Nq person shall load explosives onto a buyer’s vehic
\lv;ui:g ol:eéadnly can be observed to be not in compliance with N.J.A.




Caked ozidizers, either in bags or in bulk, shall not be

loosened by blasting.
(h) Every magazine

be under the supervision o
Jess than 21 years of age.

rs

used for the storage of blasting agents shall

f a competent person who shall be not

e ————————

e € - F T e E

SUBCHAPTER 10. ,
SMOKELESS POWDER AND BLACK POWDER

12:190-10.1 Scope of subchapter
(a) This subchapter shall apply to:

1. The storage of smokeless powder and black powder
for the reloading of small arms ammunition, and

2. The channels of distribution for the users of smokeless
powder and black powder.

(b) This subchapter shall not apply to the storage or processing
of smokeless powder and black powder during the manufacturing
process.

12:190-10.2 Smokeless powder

(a) A cabinet for smokeless powder shall have walls at Jeast one
inch thick, with an interior of nonsparking material. Shelves shall
not exceed a three feet separation. The cabinet shall have at least one
lock and hinges and hasps that cannot be removed when the door is
closed and locked.

(b) Smokeless powder not exceeding 100 pounds intended for
personal use may be stored in a residence. Smokeless powder not
exceeding 36 pounds stored in residences shall be in approved USDOT
shipping containers. Smokeless powder exceeding 36 pounds but
not exceeding 100 pounds stored in a residence shall be in a cabinet,
and not more than one cabinet shall be used. '

L}
(c) Smokeless powder not exceeding 400 pounds intended for
resale shall be stored in a warehouse or storage room which is not
accessible to unauthorized personnel, or as provided in (d) below.

(d) Smokeless powder not exceeding 400 pounds intended for
resale shall be stored in non-portable storage cabinets as follows:

1. Not more than two cabinets in a building and not more
than 200 pounds of smokeless powder in a single cabinet,

2. Cabinets located against walls of the warehouse or
storage room with a minimum separation of 10 feet between
cabinets,
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SUBCHAPTER 12.

STANDARDS AND PUBLICATIONS REFERRED TO
IN THIS CHAPTER

12:190-12.1 Documents referred to by reference

(a) The full title and edition of each of the standards or publica-
tions referred to in this chapter are as follows:

1. 27 CFR Part §5, Commerce in Explosives;
2. 49 CFR Parts 171 through 178, Hazardous Materials

Regulations;
3. 49 CFR Parts 390 through 397, Federal Motor Carrier

Safety Regulations;
4. IME Safety Library Publications No. 20-1978, Radio

Frequency Radiation Hazards;
S. NFPA No. 70-1981, National Electric Code;
6. NFPA No. 498-1976, Explosives Motor Vehicle
Terminals;
7. NJAC 5:23, Uniform Construction Code;
8. NJSA 21:1A-128 et seq., Explosives Act;
9. NIJSA 21:2-1 et seq., Manufacture, Storage and Trans-
portation of Fireworks;
10. NJSA 21:3-1 et seq., Sale and Public Display of
Fireworks;
11. 18 USC Chapter 44, Gun Control Act of 1968;
12. 29 USC 651 et seq., Occupational Safety and Health

Act; and
13. USPC-1980-20th Edition, United States Pharmacopeia.

12:190-12.2 Availability of documents for inspection

A copy of each of the standards and publications referred to in
this chapter is on file and may be inspected at the following office
of the Division of Workplace Standards between the hours of 9:00
A.M. and 4:00 P.M. on normal working days:

New Jersey Department of Labor
Division of Workplace Standards
Labor and Industry Building, Room 1103C
Trenton, New Jersey

12:190-12.3 Availability of documents from issuing organization
Copies of the standards and publications referred to in this

chapter may be obtained from the organizations listed below. The
abbreviations preceding these standards and publications have the

following meaning and are the o

rganizations issuing the standards

and publications listed in NJAC 12:190-12.1.

CFR

IME

NFPA

NJAC

NJSA

18 USC

29 USC

USPC

Code of Federal Regulations
Copies available from:
Superintendent of Documents
Government Printing Office
Washington, D.C. 20402

Institute of Makers of Explosives
1575 Eye Street, N.W.

Suite 550

Washington, D.C. 20005

National Fire Protection Association
Batterymarch Park
Quincy, MA 02269

New Jersey Administrative Code

Copies available from:

Construction Code Enforcement Section
Department of Community Affairs

363 West State Street

Trenton, NJ 08608

New Jersey Statutes Annotated
Copies available from:

Office of Safety Compliance
New Jersey Department of Labor
CN 386

Trenton, NJ 08625

United States Code*

Copies available from:

Bureau of Alcohol, Tobacco and Firearms
U.S. Department of Treasury

2 Penn Center Plaza, Room 360
Philadelphia, PA 19102

United States Code

Copies available from:

Occupational Safety & Health Administration
U.S. Department of Labor

1515 Broadway

New York, NY 10036

United States Pharmacopeial Convention, Inc.
12601 Twinbrook Parkway ™
Rockyville, MD 20852
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