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INTRODUCTION 

CHAPTER IV 

SANITARY SEWER DESIGN 

(' : -~ "/ ~ I 
...___ .. 

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 governments. The Environmental Protec­

tion Agency of the federal government, the Department of Health 

and ·the Water Development Board of the state of Texas and the 

Department of Wastewater Management of the City of San Antonio 

are agencies ·charged with the control of wastewater facilities 
., 

in the San Antonio uea. 

The following discussion addresses the overall design prob­

lems involved as specifically required by· the City of san Antonio 

for use within its boundaries, its Extra Territorial Jurisdiction 

(ETJ), and· for 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 Syst~s", reference to 

which will be made throughout this Chapter of the Design Manual • 
. 

Copies of the above noted RRule" may be obtained from the offices 

of the Texas Register Division of the o.ffice of the Texas Secretary 

of State, or from the Division of Wastewater 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 Antonio 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 

jurisdict~on of the City of San Antonio and/or proposed for connection 

to, or service by, the 1City~s Regional Sewerage System require the 

design and ~nstruction approval of the City's Director of 

the Oepartmen~ of Wast~ater Management rep~esentative. 

Within the City of San Antonio and its Extra Territorial 

"sd~ction (ETJ) sanitary sewers shall be designed of"sufficient 

s1ze to serve the maximum anticipated flow from all areas tributary . . 
to the line in question, and must conform with ·the-Sarii tary 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. ~tes of ~ 

from contributary population to be served in the future must be 
I 

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 SO year period. 

I. Residential Area Contribution 

Flow from contributing residential areas shall be estimated 

f the following table: 
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Peak Contribution Average Daily Flow 
Per Person in Per Person in 

!i'Pe of Residential Area Gallons Per Day Gallons Per Day 

a. Middle Income, 
New Construction 240 156 

b. Middle Income, 
Old Construction 152 llS 

c. Low to Middle Income, 
Old Construction 198 128 . 

d. Low Income 111 72 

e. Middle Income, 
Apartments 180 117 

f. Low to Middle Income, 
Apartments 152 99 

"' 

Sewer mains shall be designed for the above peak flows for all 
.. 

existing 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 contriputip.g area is planned, but 

development of the remaining ar·ea is unplanned and unsure, the 

following assumptions should be made: The undeveloped are~ shall 

be assumed to have 4 persons per lot and 3 lots per acre. The 

peak flow from this area shall 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 gallons per 

acre per day. The acreage considered is 70\ of the entir~ area 

to be served, including streets. For the case·of developments 

other than single family, the minimum peak flew to be considered 

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

] 

l 
·Contributing sewage flows from commercial, industrial or in- l 

stitutional facilities will vary with the number of persons employed 
\ 

or residing within such facilities, and with the type of facility. 

such flows can 6nly 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 as approved by the Director 

of the. Depa~ent of Wastewater Management. 

In the absence of specific data, the flows from various types 

of institutions can be obtained from the Texas Department of -
Health, Rule 30i •. 79.05.001-.0l4, "Design criteria for Sewerage 

l 
l 
l 
l 
l 
l 

Systems", prepared in conjunction with the Texas Water De!elopment l 
Board. Paragraph .004 of said Rule entitled, "Wastewater Treatment 

l Facilities" lists average daily sewage flows, in gallons per per-

son, for various types of facilities •. In. paragraph .002 of said l 
Rule enti~ed, "Sewage Collection System", the requirement is made 

that sewers be resigned based upon experience. The City requires a 

factor of 2-l/2 times the average daily flow. 

. 
III. Infiltration Contribution 

~resent day pipe, jointing materials and construction methods 

were developed to minimize infiltratio~. and exfiltration of sewer 

lines. The Texas Oepar~ent of Health Rule, stated above, requires 

that infiltration in~ a sewer line be kept to a minimum of 200 
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qallqns 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 contribu~ing factor 

is quite small for desiqn 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. Where new outfall sewers, or interceptors, are constructed -to ~elieve peak flows *in older City sewer systems, that is, those 

develo~ed and constru~ted prior to present day standards, con­

siderable infiltration may occur. In such cases infiltration may .. 
be estimated from the following table: 

SOURCE OF INFILTRATION 

Residential Area, 
Level to 7i Land Slope 

Residential Area, 
7i to 1St ~d 'slope 

Totally Undeveloped Areas 

High Water Table, 
Creek beds, Lake Areas 

INFILTRATION 

Business & Industrial Areas 

AMOUNT OF INFILTRATION XN 
GALLONS PER DAY PER ACRE 

700 

500 

360 

1450 

1000 

In the engineering development of new sewer systems, either 

with public or private funds, the design engL~eer should estimate 
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the peak contr~buting flows from all sources into the system and l 
review the results with the Department of Wastewater Management 

engineers prior to development o~ the final plans. l 
SE~~R LINE DESIGN 

I. Hydraulics 

Once peak flows have been determined for a particular sewer 

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

~ 

I 

l 
1~•.> sef,er mains smaller than 8 inches in diameter shall be constructed. l 
I!(.)USe laterals shall be a minimum of 6 inches in di~eter. Sewers .. 
~hall be designed on the assumption that the line, flowing full, 

. .ohall not flow less than a velocity of two feet per second. Ois­

~harge and velocities shall be determined by using Manning's formula, -
0 = 1.486 A R2/3 sl/2 where 

n 
• A = Area of pipe in square feet. 

R =Hydraulic radius,:Area/Wetted Perimeter. 
S = Slope of line in feet/foot. 
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: 

PIPE SIZE 

8" 
10" 
12" 
15" 
18" 
21" 
24" 
27" 
30" 
33" 
36" 

MINIMUM SLOPES 
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MINIMUM SLOPE, FEET/100 FEET 

0.40' 
0.25' 
0.20' 
0.15' 
0.11 1 

0.09' 
0.08. 
0.06' 
o.o55' 
o.05' 
0.045' 

l 
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l 
l 
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l 
l 
1 
l 
l 
1 
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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. 

/H· · Pipe Alignment 
I 

a. Sewer mains shall be designed with straight alignment and on 

a unifor.m grade petween 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 curved pipe 

must pass the standard Air Test for sanitary Sewers as required by , 
City Specifications. 

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 intersections 

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 shall 

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

table: 
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Where manholes are placed along straight runs of pipe in accord­

ance with the above table, the pipe shall be laid continuous through 

the manhole and invert shaping constructed around the bottom.half 

of the pipe. tihere there is an angular change in the alignment of 

1 
l 
l 
l 
l 
1 
l 
l 
l the pipe the downstream pipe invert shall be set 0.1 feet lower to 

offset energy losses tin the manhole. And, where a larger pipe is 

introduced at a manhole, the soffits of the pipes shall be set at l 
the same elevation. 

Manholes used in sewer systems shalr be City standard manholes,. · l 
either precast, or monolithic, shallow or extra depth, and shall 

be water-tight where 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 Mana~ent. 
I 

V. Sewers Over eh~ Edwards Aquifer Recharge Zone 

Sewer systems constructed over the Recharge Zone of the Edwards 

Aquifer sha~l 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 ~f Wastewater Management. The Design Engineer should 

doc~ent the need for a pressure sewer system and submit it to the 

Department of Wastewater Management for Prel~nary approval. 

The method of servic~ is at the discretion of the Director of the 

Department of Wastewater Management. 

Pressure syst~, 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-Sewerage Systems• 

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 Wastewater 

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, l 
all weather access road, responsibility for operation and maintenance, 

emerqency storaqe of sewage in the event of a breakdown or power l 
failure, possible alternate power source and appropriate operationall .. 

plans must be taken into account in planning the project. 

WASTEWA'l'ER 'l'REA'l'MEN'l' FACILI'l'IES 

'l'he criteria for desiqninq wastewater treatment facilities 

is complex and varied depending upon the quantity and quality of 

the sewage tolb~ treated and the method employed to dispose of 

the effluent. All wastewater facilities plans are subject to 

review and approval by the 'l'exas Department of Water Resources 

in conjunction with~the 'l'exas Department of Health. Accordingly, 

such facilities must meet the design requirements of paragraph _ ... 

• 004, •wastewater 'l'reatment Facilities" of the 'l'exas Department 

of Health Rule 301. 79 ·• 0 5 , latest edition and revisions-thereto. 

Sewaqe treatment plants and sewaqe collection systems outside the 

City Limits but within the City's five-mile extra-territorial 

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 'l'exa.s Department of Health and the Texas 

Department of Water Resources. 'l'he developer shall provide written. 

statements from applicable federal agencies accompanied by plans 

approved by all applicable federal agencies prior to construction.· 

Specific design parameters not covered in the Rule shall be ~ed 

l 
l 
l 
l 
l 
l 

. 

l 
l 
l 
l 
l 

to the Designer by the Director of the Department of t1astewater Managenent.l 

, 
J 
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STREET REPAIRS 
. 

Repairs 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 
• 

~11 diameter pipe. In such cases, it will ~sually be sufficient 

co neatly saw the pavement, excavate the trench, lay pipe and back­

fill the trench and then patch the base material and pavement to a 

thickness and condition like the original street section. In other 

r cases, where pipe and trench size are larger, or contractor mani­

pulations damage the pavement surface beyond the limits of the 

r trench it may be necessary to follow-up the patching operation with 

a surface treatment, or asphaltic pavement overlay. In still r other cases, the size of pipe, and width and depth of trench may r be such that ~ substantial portio.n of the street is destroyed. 

In this case complete reconstruction of the pavement and base may r be warranted. Although it may be difficult to 'determine the precise 

nature of street repairs that may be required on·the project, the r -.... ~iqn Engineer should make an attempt to determine these require-

r 
r 

-dnts and include them in the plans. 
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II. Unsewered Areas 

•onsewered'Areas• in San Antonio are those areas of the City 

~hich 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 laterals 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 edge 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 well, all but destroys the street pavement. 

In these cases the project plans should include reconstruction of 
I 

the street pavement, base and subgrade, from curb to curb. CUrbs ·• -• 
sidewalk, driveways, etc. shall be replaced only if di~turbed by the 

sewe~ construction. 

UTILITY COORDINATION 

As with other public works projects, the Design Engineer for 

a sanitary sewer 1project must take into consideration the possible 

conflicts with other existing or planned utilit~es. These 

utilities must be located from records, or by field survey if nec­

essary, and confl1icts 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 
I 

effective for both the City and the utility. 
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·LATERAL LAYOUT 

-.., .. 
Cll -as ... 

Cll' 
D. 
0 -0 

• •. , .!: 
~· :E 

. ~. 
c Cll' 

Resident 

Cleanout 

P.L • 

J • ~J:. 

{~· \) /_ :'":'._ .i . 

• 
.J 

• 
D. 

'f 
------••.---s----~--~()~------~•.-. ---s-------

STREET· 

NOTES: 

1.) Materials for Sanitary Sewer Lateral shall conform to the City of 
San Antonio Standard Specifications for Private .Sewage 
Facilities. All flexible pipe shall conform to a minimum of ASTM 
Designation D-3034 (Schedule· 40 or better for 4.. lateral 
and SDR-35 or ·better for 6'' lateral) with compression joint 
gaskets or shall be solvent joint. 

2.) A. If 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. lf the property is inside ·san An'tonio City Limits, a permit is 
required from the .City of San Antonio Building and Zoning 
Plumbing Section (299-8241). 

3.) No blasting shall be permitte~ when tying a lateral into an 
existing sewer main. 
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Existing Ground Level before 
r---Landscaplng or Filling It with Top 

l 
l 
l 

l 
Secondary BacJ 

CD • c -
~--Initial Backfill l 

:.,. :;: - Min. ~· Lateral l 
Bedding- Gravel 
or Crushed Stonel 
(1/4• to 1-3/4•) 

,, .C., Clay, Cast ~ron, 
"uctlle Steel. l 4• Min. 

Outside 

Max. l 
BACKFILLING: Backfill for laterals shall be divided into three (3) 
seperate zones: l 

1.) 

2. ) 

3. ) 

Bedding - \~ere ucceptable materials are encountered at the pipe 
bearing level, they shall be acceptable for bedding purposes. 

1 
... 

Where unacceptable materials, such as watec-, 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 l 
or gravel, l/4" to 1-3/4" size. The embedding shall extend up the 
sides of the pipe sufficiently to embed the lower quadrant of the 

i~f~ial 3ackfill - Shall extend from the bedding surface to one l 
foot ( 1 •) above the top of th~ pipe. \ihere acceptable laying 
conditions exist, the excavated mat~rials may be usP.d as initial l'' 
backfill material. Where unacceptable layin9 conditions, and 
materials ac-e encountered, or where flexible pipe is to be laid, 
the initial backfill shall consist of well graded gravels, 
crushed screenings or sarid, or material approved by the l. 
inspector. 
Secondary Backfill - Shall extend frorn one foot (l') ahove the 
pipe to the top of the trP.nch, and shall consist of materials l. 
r~.?moved from the trench. and sh;;1l L be fre~ from brush, debris, 
and junk, and contain no stones greater than oru:!-half (1/2) the 
trench witl t.h. - ·- •• • 
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NOTES: 

LATERAL CROSS~SECTION 
Wlth leaa than 1a• of cover to Top of pipe 

DETAI:l A 

Existing Ground Lave 
before Landscaping 
or Filling It with · 
Top S9ll 

• Q 

Min. 4• 
w/aleevea 

Min. a• Cone. 
Encasement 
around lateral DETAI~ B 

1. ) A m.1n.1mum 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 concr.ete 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 cov'er 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 · EXISTJNG 

SEWER MAIN/STUB-OUT 

Stub-out 

Lateral Saddle 

Acceptab.le 

1 
l 
l 
l 
l 
l 
l 
l 

Reducl..., 
Couplln• J 

--sewer Main 

l 
l 
l 
l 
l 
l 
l 
l 

,. 

Stub-out 

---Lateral 

u naccep.t·able 

NOTES: 

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

ITE~ NO. 400ER20 

EXCAVATION. TRENCHING AND BACKFILLING 

400£RZO.l DESCRIPTION: This section shall govern the 
excavation. trenching and backfilling for storm drainage pi~e. 
sanitary sewers and pipe culverts, unless otherwise noted on the 
plan details and the specifications. T~e wor~ shall include a!l 
necessary pu~ping or bailin~. sheetino. draina;e and the 
construction and removal of any required co!fer~a~s. All 
existing utilitles sha!l ~e p~ot~cted !rom da~a;e durin; the 
excavation and backfillin~ of trenches, and if damaoed, shall be 
replaced by the Contractor at his expense. Unless otherwise 
shown on the plans and bid proposal all excavation shall be 
unclassified. and shall include all materials encountered 
regardless of their nature or the manner in which they are 
removed. 

400ERZ0.2 EXCAVATION: The Contractor shall perform all 
excavation of every description and of whatever substances 
encountered, to the lines and orades shown on the plans or 
determined by the Enoineer. Ourlno excavation. •aterial suitable 
for backfilling shall be stockpiled in an orderly aanner a 
sufficl•nt distance from the banks of the trench to avoid 
overloading and to prevent slides or cave ins. All excavated 
~aterials not required or suitable for backfill shall be removed 
and"vasted as indicated on the dravinios or as directed by the 
Engineer. Such grading shall be done as aay be necessary to 
preven~ •urtace water tram tlovlng into trenches or other 
e•cavatlons~ and any water accumulatlno therein shall be re.oved 
by pumping or by other approved methods. Sheeting and shorino 
shall be done as may be necessary tor the protection of the work, 
adjoining 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 o! 
the Enoineer, the pipe or structure can be safety and prope~ly 
inst•lled or constructed. and bac~!ill can be properly tam~e~ •n 
such tunnel sections. 

400EAZO.l T~ENCHIHC: 

1. Trench valls shall be vertical •nd the 
practice of undercutting at the bottom of flaring at the to~ w&ll 
not be peraitted unless a: the Enoineer•s direction. I~ special 
cases vhere trench flarin~ is permitted and directed by the 
En;ineer, the trench valls shall remain vertical to a ~e~th ot a~ 
least one toot (1•) abo~e the top of the pi~e. The ~o:too o! 
the trench s!"'all ~e squa:-e or sl"i9htly curved to .~h<e sha~e o! :.~e 

tr~nchin; ma~:une cutters. The botto::a o! th~ tr.enc:O:es s~a!! :,<!! 
acc~cate;y ~~ade~ to prc~~~e u~:!o~ ~ea~&n; an~ s~~~o=-~ !c:- ea:~ 
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section of pipe 1on the undisturbed soil at e~ery point along its 
entire length, except for the portions of pipe sections where it 
is ne.cessary to !excavate for bells and for the pC'oper sealing of 
pipe joints. B~ll holes and depC'essions for joints shall be dug 
after the trench bottom has been graded in oC'der that the pipe 
C'est upon the pr!epaC'ed bottom foC' as nearly its full length as 
practicable. W~enever oveC'-excavation occurs, the undeC'-cut 
trench shall be IC'estored to gC'ade, to the satisfaction of the 
InspectoC', by replacement of excavated material compact~d to the 
same density as ithe su:-round ing natural ground. Whenever wet or 
otherwise uns tab!le soi 1 that is incapable of properly support inc;; 
the su·ucture or! pipe • .as determined by the En~ineer, is 
encounteC'ed in the bottom of the trench, such soil shall be 
removed to the de~th shown on the plans or determined by the 
En~ineer and the tC'ench backfilled to the proper grade with a 
subgrade filler as specified in Ite~ No. 410, •cravel Subgrade 
Filler•. Trench 1 bottoms for sanitary sewers shall confor:n to 
Paragraph 2, ·sanitary Sewer Backfilling• of Section 400£RZ0.4, 
•sackfilling•. · 

1 . 
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The depth of cut indicated on cut sheets, as furnished by the 1 
Engineer, is from the off-set or cut hub elevation to the invert 
of the pipe. The width of the trench shall be at least the 

1 
.... · 

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 maxi~um 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 
b~acing are psed, a maximum twelve inch (12•)· ¥orkino space, 
~easured from the pipe to the face of the sheathing, will be 
allowed. For pipe over forty-two inches (42•) in diameter the 
maximum vidth of the t~ench shall be such that the working space 
from the pipe to the trench wall, ·or sheathing as the case may 
be. vill be a minimUM of twelve inches (12•)r and a ~aximum of 
twenty-four inches (24•). If allowable trench widths are 
exceeded through over-shootinq of rock, caving of earth trenches 
or over excavation, the Contractor shall employ co~rective 
measures or alternatives designs as determined by the Enginee:-. 

It shall be understood that the de~th of cut as indicated on the 
cu~ 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 pur~oses based on the 
surface elevation ~rior to the Contractor's o~eration and the 
invert of the seve: line. The Engineer•s decision s~all be 
final. 

2. \;he:~ water, Sllt, mucn, .trash,··~ebr:s cr rccc.. 
ln le~ge, boc!d~:- c:- coa:-se gravel C~art~:!e s1z~ large:- tha~ i 
3/~ 1nchJ is e~co~~t~:-e~ at the be~:;~; level. t~e Contractor 
shall, as dire=t~~ ~y the Ins~ecto:-. un~e:-excava:e and re~o~e 
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such materials to a depth not less than four inches (4•) below 
the bottom of the pipe and replace with a material conforming to 
the requirements of Item No. 401, •cravel Subgrade filler•. 
T~nch bottoms for sanitary severs shall conform to Item 
400£RZD.4, 2, •sanitary Sewer Backfilling•. 

400£RZD.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 ~e 
carefully backfilled with the excavated materials approved for 
backfilling, consisting of ~arth, loam, sandy clay, sand and 
oravel, soft shale or other approved materials, f:ee 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·coaapacted vith the surface 
restored to the required grade and compaction. The use of sand 
backfill shall not be allowed, except for sanitary sewers as 
noted here in. 

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

. 2. Sanitary Sever ·.aackflll'indi Backfill for 
sanltary severs is divided into three (3) separate zones: (a) 
bedding, the material in trench.bottom in direct contact with the 
bottaa 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 extendino from the initial backfill surface to the 
top of the trench. "aterials and placement for each of the zones 
shall be as described herein. 

( a) • Bedd i ng : 

(1). Existing stable materials and laying conditions 
encountered at the pipe bearing level which are 
acceptable for bedding purposes a~e: 

Trench boteom ae bearing level free of vater, 
muck. debris and rock in boulder. ledge or coarse 
Qravel (particle size larger than 1 3/4 inch) 
forma: ions. 

. 
C~arse sands a~d gravels with max~~u~ particle 
s~ze o~ l l/~ inch, various Qra~e~ sa~ds and 
~:a~e:s c~r.taining small ~ercenta;es of !ines, 
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generally granular and non-cohesiv~. either wet 
or dry, fine sands and clayey gravels, fine san~. 
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 ~e~ris at trench 
botto~ at bearing level or roc~. in le~ge or 
boulder, or coarse gravel (~ar:icle size lar~er 
than 1 3/~ inch) fo~ations. 

()). Sub~rade filler: Where unacceptable materials as 
defined in Item 2, (a) (2) a~ove, exist at the 
bearing level they shall ~e removed, as directed 
by the Inspector, and replaced to a mini~um dept~ 
of four inches (4.) or one-eight Cl/8) of the 
outside diameter of the pipe, whichever is 
greater, as directed by the Inspector, vit~ sub­
grade filler material. The subgrade fille~ 
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, •crave! 
Subgrade Filler•. Rock saw cutting are 
acceptable if criteria of Item No. 410 can be 
met. 

(b). Initial Backfill: Initial backfi•ll ·ts defined as 
backfill having a thickness in its compacted state fro~ 
the 1surface of the bedding to a point one foot ( 1") 
above the top of the pipe. Initial backfill shall be 
constructed in accordance with details shown on the 
plans and these specifications. 
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(1). Select Initial Backfill: Select Initial Backfill l 
~aterial shall confor.= to the requirements of 
Item No. 410, ·cravel Subgrade Filler·. ~ock saw 
cuttin~ are acceptable if criteria o! Item No. l. 
410 can be met. 

for sewer lines less than twenty-four inches l 
(24•) in diameter select initial backfill 
material shall be placed in two c2·) lifts. The 
first lift shall be spread uniformly and 
simultaneously on each side and un~e~ the l" 
shoulders o! the pi~e to the ~id-po!nt or s~~i~~ 
line of the pip!!. T!le first li!t .. o! select 
initlal bac~fill shall be inspec~e~ and a~~~o~~~ l" 
prior to pla:eme~c of ~he sec~n~ l:f:. T~e 

secon~ 11!: of selec: ini:ia! backfi:l ~a~e~~al 

l 
f .·-!f 

l 
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shall e•tend from the sp~ing 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 lift. 

roc sewer line twenty-four inches (24•) in 
diameter and larger select initial backfill 
mate~ia! shall be evenly and simultaneously 
spre~d alon9side, unde~ the shoulders or haunches 
of the pipe and o~er the pipe in twelve-inch 
(12.) lifts of a point su!ficient to produce a 
compacted depth o! material a minim~ of one foot 
Cl') above the top of th~ pipe. 

No mechanical or hand compaction will be re~uire~ 
on an approv~d select initial backfill mate~ial. 

(c). Secondary Backfill: 

Secondary bac~fill 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 vldth, or 
twenty-four (24•) inches at the largest di•ension, 
whichever is less, shall be used in the secondary back­
filling zone. In special cases where excessive width 
and/or depth of the trench permit, and only vith 
approval of the Inspector, larger rocks may be 
incorporated into the bac~fill provided that the 
surrounding compactable soil may be properly and 
adequately compacte~. s~ch ov~rsized rocks shall ~e 

used only where the pipe has at least five feet (5') of 
cover over the top o! the pipe. and where the top of 
the rocks are at le~st t•o 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 1nterfe~~nce with backfill 
settlement or the initia: back!ill zone vill resul:. 
Secondary backfill materLal shall ~e compos~ of 
primarily compactable sc!l ma:~rials. 

Water jetting shall ~e ~~~i~e~~d ur.~er sufficien: 
volu.'ne an~ p~essuc~ :.hrc ... ;~ an ·a;>;:r"">v~<! jet:tnq hose 
and pipe nozzle. T~~ ;~!:lr.~ hos~ sn~!l have a m1~:~~~ 
insi~e di~~nsion o! :wo ;~ches (2-J. T~e Jetting ~~se 

. .. . . . . -... 



shall be conn~cted to an a~~roved minimu~ two-inch c2·> 
water pump capable of delivering wat~r at the vol~~e 
and pressure as requi~ed by the Engineer. The pipe 
nozzle shall be of sufficient length to intr~uce ~he 
water at a d~pth of not less than one foot (1") above 
the precedinQ lift. Points of trench jettin9 shall be 
staggered along the length of the trench and s~aced at 
not !more than three feet ( 3 •) on centers. tach t ive 
foot (5') l1!t o! sec=~d~~Y ~ack!:ll sh~ll be Jett~~ 

initially a: a de~th ~!not more than on~ foot (l"J 
a~ove the pr~cedl~Q lt!t. Su!!icient w~ter s~~!l ~~ 

Lnt~O\Juced Lnto t~~ se:onda~i· bac~!1ll to ca.;se 
corn~lete su~sid~nce o! the ~ac<!~ll and develo~. !~~e 

st~-~ing water at the ~Jc!ace o! each lLft. exce~: 1n 
roc~ constcu~tion wh~~e free standin~ water 1s not 
rec;uLred. 

After the f1nal lift has be~n Jetted as approved. 
twelve (12) hours shall be allowed for the reduction of 
the materials moisture content. When the backfill 
mois~ure content is accepta~le for mechanical or 

.pneumatic compaction. the surface shall be compacted to 
the satisfactLon of the Inspector. The surface of the 
final life of trenches subject to traffic shall be 
compacted by ditch t~~ping equipment. 

Ditch tampin; equipment sha!l be ~echanical tam~ing 

machines hav1ng a minimum o! 500-~und. twelve inch 
(12•) square tamper. capable of developing 4000 

.·:, ..... foot-pounds at full stroke. All of· the secondary 
·· · ·b4!1ckfill shall :>e C0.'1lpleted to th~ density specified in 

Paragraph 1. Secti~n 400£RZD.4, •aackfilling•. 

400£RZD.S OISPOSA~ OF £XCAVAT£0 ~~TERIALS: The excess 
excavated material, not util1zed after all fill requirements have 
been •et, shall become the property of the Contractor and he 
shall dispose 9f it by haul1ng and was~in~ outside the ~~~its c! 
the right-of-way of th1s project and c! ~u~:~c tho~~u~h~a~es a~~ 
wate~ courses, in confo~1ty w1t~ p~~~:nent City ord1na~~~ an~ :~ 

a manner meeting the a~~roval o! ~he E~;1nee~. 

400£RZD.6 ~£ASUREMENT: Excava~ic~, Tr~nchin9 an~ aa:~!1l: 

will not be measured for pa~er.t. 

~00£RZ0.7 PAY~ENT: No d1~ec~ pa~~e~: shall ~e mad~ !~! 

excavation, t~enching and t>ack!L!l1n~ !~r p!~e sani:a~y s~~~~s. 

and all costs in connection ~he~~·ith sha!~ ~~ inclu~ed ~~ the 
a~plicable contract pr~~e f~~ th~ i:~~ :l w~:c~ th~ ~~r~ 
pertalns. 

Subt;~a~e f;lle~ w::: ::~ ~i"~S-~e·..! .!:"\~ ~~~~ !-::- a: t!'".~ c~~::-!.:: 

unit ~rice as ~:-=-·.-~c~·..! !JC ~-: ::~:-: ~;.:. ~i-.i. ·~:a·.--?! S..o:J•;:-.!:!e 
f'il!-!:-.· 
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SPECIAL SPECIFICATIONS 

ITE~ NO. 402~RZD 

SANITAR¥ SEWERS 

402ERZO.l DESCRIPTION: T~is item shall oovern the 
furnishino. installation and jointin~ of sanit•ry sewer pipe of 
the size and ty~e s~eci!ied by the project ~&ans and s~eci!i­
c.,:io:'\s. 

All s~nita:l s~~~r ~~:ns s~~:l ~e construct+~ an accor~a~ce vi:~ 
the s~ecific.,::ons h~:~Ln o~t!:~ed •~~ in c:n!ar=::y w1t~ the 
required lan~s. ~r•~es an~ d~:~ils s~ovn on the pl.,ns and •s 
dlrecte~ by the En;ineer. s~cc~ss!ul p•ss•;~ of the •ir test as 
~escribed un~~: ltec ~o. ~18 s~~ll ~e requi:~~ to: the acce~:ance 
o! the mains. 

C02£RZ0.2 ~Ai£R:ALS FOR S~~ITAR~ $£W£R ?I?E: H•terl•ls for 
s•nit•ry sewer ~i~e ~•Y be either rigid or flexible. 

1. R:;i~ Pa~e: for diameter up to tve!~e inches (12.): 
ductile iron. for di•meters ~reater th•n twelve inches 
(12·;: concrete. ductile iron. c•st iron •nd prestressed 
cylin~e: pi~e. sha!l be, for the pur~ose o! this 
s~~ci!acatior.. knovn •s rigid pipe. 

2. Flexible Pi~e: tor di~eter up to c~elve inches 112•1: 
PVC SOR 26, f~r di•meters ore•ter ~~•n tvelve inches 
(12.J: PVC SDR JS . 

or Reinforce~ Plastic ltOrt•r Jtipe. ~ 

•· ~hen flexible pi~e is used, sele:ted initi•l b•ck!ill 
in •ccordance with Item No. 400ERZ~. •txc•vation. 
Trenching an~ Backfal~in~·. sh•l! be Qandatory. 

b. Any flexi~le condui: h•vinq • deflection of the 
inside diamete~ o~eate: t~an AS~~ 0-1034. seven a~~ 
o~e-~al! ~eree~t (7-1/2\J after :~s:allatior. v:!! ~ot 
~~ acce~te~. A GO. SO-GO Oefle::aon Testin; "•n~:ell 
~ui!t in •ccor~ance vit~ the ~ete:l ~rawin~ as s~~w~ 
on t~e stan~ar~ d~t•il sheet. s~•ll be !urn!she~ at 
the Contractor·s ex~ense •nd sha:l ~e used i~ tes:in~ 

pipe d~flectior. for •ccep:•nce. ~nless ~i:ec:e~ 
Otherwise ~y t~e tn;!neer. 

c. ftOr~i="9 room: ~~e w~rkin~ rooa !or !lexi~le ~:~e 
s~a!l be a m&r.~~~~ c! s&x inches ,,., ar.d a =a•:=~~ 
o! :~e!v~ in~~es Cl4•J fr~~ eac~ s:~~ c! :~e ~:~e :~ 
t~~ !a~~ c! t~• t~e~:h wa::s. ~~~ =~x;~~~ 

:..~~:·.·e-&r.=:a r4!;.,,re--en:. w::: :»e -'!:.·:-!~· -·~~~ ~::~ ~:~~ 
~s ;:~~:~~~ • ==~~r•~e cc~c~ as s~:-~ ~~ :~~ s~~~=•~~ 

~~:!~: sh~~: ~~ :~~ ~lans. 

I •• :: 
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J. Concrete PL~e: 

a. Concrete pLpe and fittings less than eighteen inches 
(18•) in diamete~ shall confo~m to ASTM Designation 
C-14. 

b. Concrete pi~e and fittin~s, eighteen inches (18•) and 
la~ge~ in diameter shall conform to AST~ Designation 
C-76, Class III or C-655 in acco~dance with ~a~a;:aph 
401.2.l.a ~! t~~~e s~eci!ica~ions. 

c. When the ~~~t~ of co~~r over th~ top o! th~ pipe Ls 
over fou~:~~n feet (14'), conc~e:e pi~e less than 
eighteen inches (18-) in diamete~ shall be ext~a 
strength and shall confor.n to AST~ Designation C-14, 
Class III. 

~. When the de~th of cove~ over the top of the pipe is 
over fou~te~n feet (1~'), concrete pipe eighteen 
inches (18.) and larger in diameter shall confor.a to 
AST~ Design~tion C-76, Class IV or C-655 in 
accordance with para~~aph 401.2.l.a of these 
spe~ifications. 

e. All joints and joint material for concrete pipe and 
fittin~s sh~ll confor.n toAST~ Designation.C-~~3. 

4'. Reinforced Plastic Mortar Pipe~ .Non-Pressure Type: 
Reinforced ~lastic mo~tar pipe, non-pressure type, shall 
be a factory-formed conduit of~.polyes.ter resin., 
continuous roving glass fibers and silica sand built up 
in laminates to meet the requirements of ASTM D-3262 
including the app~ndix and subsequent specifications. 

, 
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Joints: Joints for pipe and fittings shall be confined l 
compression rubber gasket bell and spigot type joints 
confo~ing to t~e mate~ial and pe~!or.nance requi:emen~s 
c: AS7~ C-~~l. l 
Fittin~s: fltt~ngs shal~ conform to the joint and 
stren~gth reGuir~m~nts as specified he~ein for pipe o! 
similar size. Late~al o~enings of 4-inch and 6-inch 
sizes shall be made usin~ A.B.S. sewer saddles confor.2ing 
to AS~~ 0-2661. T~e ends wi!l be bell and spi~ot. 

5. Poly c·.riinyl Chlorll:!e) (p•::) Sewer ttil)e: Pipe_, fittinc;s 
and joints sha!! confor~ to AS~~ Designation 0-3034, 
F-679 and C-32!: ~ith t~e exc~?tion t~a: Solvent C~me~~ 
J~ints sha:: n~~ ~~ us~~. 
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6. force Hains: PVC force mains. fittings and joints shall 
meet or exceed the requirements of ASTM Designation 
D-2441 with the exception that Solvent Ce~ent Joints 
shall not be used. The pressure rating and size shall be 
as shown on the plans. 

7. Water Hain Crossings: Where gravity or Coree main sewers 
a~e constructed in the vicinity of water mains. the 
r~quire~ents of t~e ·Rules an~ Re~u!ations for ?u~lic 
~~tee Syste~s· o~ the Texds Oe?art~ent o! Health, WAte~ 
H~~iene 01vision, adopted 1978, sha!l be met. 

8. C.!!St Iron ?ipe an.:! fittings: Cast iron ~i?e shall 
conform to the requirements of the latest revision of ASA 
Specification A21.6 or A21.8 t~ickness Class 22 except 
p:.~e fourteen (l.;·J inches or larc;er shall be Class 23 i! 
t~e lay1ng dept!\ is over eight (8") fee:. 

flttin~s for cast 1ron pipe shall have not less than th~ 
thickness, class and pressure ratin9 for the cast iron 
pipe s~ecified. flttings shall be furnished with the 
type of joint or any end combination thereof as 
specified. Mechan1cal joint fittings shall be furnished 
complete with glands, gaskets and bolts. Bolts shall be 
•cor-Ten• or approved equal. 

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

Joi~ts shall be as provided by the.aanufacturer. 

9. Ductile Iron Pipe and Fittings: Ductile Iron Pipe shall 
conform t9 the requirements of the latest revision of 
A.S.S.l. Standard A21.Sl (A.W.W.A. Standa~d ClSl), 
•ouctile Iron Pipe, Centrifugally Cast in Metal Holds or 
Sand-lined Holds, for Water or Other Liquids•. Thickness 
or Class shall De that reGuire~ for Layin~ Condition Type 
4 or S, in accordance witn actual co~ditions at the si:e. 
In additLon, Ductile Iron ?i?e may ~e •thtckness 
designed• in accordance wLth the re~~irements of the 
latest revision of A.N.s.r. Standard A2l.SO (A.W.W.A. 
Cl50), •Th1ckness Design of Ouc:ile :ron Pipe•. 
Thickness design s~a!l be based on s~andard laying 
condition 4 or S in accordance ~ith condi:ions at the 
site. Fittin~s for ducti:e ir~~ pi~e shall have not less 
than the thickness, class or t'~essure rating specified 
for ductile iron PL~e. r!:tln~s sha:l be furnis~ed w::~ 

all necessary glands. Qas,.~ts. ~olts. etc., as may be 
re~~i~ed to com?le~~ the ;~t~ts. 
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Rubber-oasket 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 ClllJr •Rubber-Casket 
Joints for Ductile Iron Pressure Pipe and fittinos•r 
latest revision. 

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

11. Lateral line will De ~uctile iron or PVC SOR 26 or e~ual 
and exten~ five feet (5') beyond the cur~. or water ~~in, 
whichever 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. Brea~1n9 of a main 
to tie in a lateral or use o! cement or other ~rout 
material in makin~ o! joints or connect1ons is 
prohibited. Two feet (2') o! the lateral will be 
concrete capped, commencing one foot (l'J from end of 
pipe and ending three feet Cl') from end of pipe. The 
location of the lateral pipe end will be marked up two 
(2) 14 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 s~e as other 402£RZO, Sanitary 
Sewers. 

12. All sanitary sewer pipe and fittin;s produced within the 
jurisdiction of the City of San Antonio shall be tested 
and.sta.ped 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 accompanied by a 
certificate of compliance to these specifications 
prepared by an independent testing laboratory and signed 
by a registered professional engineer. 

402£RZ0.3 CONSTR~CTIOS M£TH~OS 

1. Pipe twenty-tour inches (24•) and smaller shall rest on 
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an undisturbed ear~~ foundation, ccntinuously, ~~rou~hout l'", 
its lengthi true to line and Qrade. ~hen ~ell and sp!got 
pipe is used, the position of the pipe bells shall be 
determined by measurement, and cross excavation just 
adequate to admlt the pi~e Dells without ~earin~ shal! ~e l· 
cut. It is spec1f1cally provided. hoveve~r that if rock 
occurs in bou:der, ledge or c~arse gravel fo~at!ons at 
the bearing le'lel :~ sha!l ~e remo~ed to a de~t~ of n~t l' 
less than fou: ;nc~es (~·) be:ow t~e lo~es: ~ea:;~~ le'le4 
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of the pip~ and re~laced with a~prcved select bedding 
material in confor.mance with Item 400ERZ0.4, 2, (a), 
•sedding•, ~fter which fine grade and excavation for 
bells sh~ll be done in the manner described above. 

2. Where the pipe to be laid is larger than twenty-four 
inches (24•) in diameter, the trench bottom shall be 
sha~ed by fine ~rading to fi~ly e~~ed the lower quadrant 
of the pipe. At the direction of t~e Engine~r, the 
Contractor shall ~rovide a tem~late for sha~inQ ~ur~oses. 
Conditions of roc~ and un~ercuttin~ shall ~e as s~eci~~ed 
for p&pe sizes. less than twen:y-fou:- inches (24.) in 
di~meter. 

An alternate to the above, t~e bott~m of the trench mav 
be undercut and the lower quadrant of the pi~e e~~edde~ 
in ap~roved select beddin; ma:erial 1n confo~ance wit~ 
Item 400ERZ0.4, 2, (a), •aeddlng•, in ~ccordance with 
lines and thickness as shown on the plan details. 

3. Subgr~de filler: When laying pipe in unstable materials 
as defined by Item 400£RZ0.4, 2, (a) (2), •aedding•, 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 
400ERZ0.4, 2, (a) (3), •subgrade fi!ler•. 

4. Pipe Layin~: The owner will inspec: all pipe before it 
is placed in the trench and vill r•JeCt any sections 
found to be damaged or de!ective to a degree that would 
affect the function of the pi~e. Rejected pi~e shall ~e 
i~~ediately removed from the site o! the work. The 
Contractor shall be required to co~~ence construction and 
laying of pipe at the downstream end of the sanitary 
sewer outf~ll line and proceed non-stop in a forward 
upstream d1rection. 

No pipe shall De laid wit~in ten fe~: (10•) o! any po!~t 
vhere excavation is in pr~~ress. ?!~e layin~ shall 
proceed u~rade with the tongue or s~igot pointin~ in :he 
direction of flow. ?ipe shall be lowered into t~e tre~c~ 
without d1sturbing t~e pre~are~ fou~dation or the tren~h 
sides. The drillin~ of l1ftir.; holes in the !ie~~ vi!: 
not be per~itted. Pipe s~all ~e installed by means o~ a 
concentric pressure ~ein~ a~plied tj the pipe w1:~ 
•come-alon~s·. Pulling c~ ~ushin~ a joint of ~i~~ !n 
place ~y us1n9 a cra~e. b~ll~o%er. =~ bac~hoe v!:: ~~~ ~~ 

'.. : ': ' ....... 
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permitted. Pipe shall be pulled home in a strai~ht line 
with all parts 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 ~rade. The li!tin~ or 
movinc;; of several joints of coupled pipe at one time to 
c!os~ a partially open JOint or to fine grade under la~d 

joints of p1p~ w1ll not ~e p~~•t:ed. 

N~ pipe sh~ll b~ lnstal:~d 1n tunnels except as provide~ 
on the plans. o~ with th~ pe~ission of the Engineer. If 
t~e Contractor finds it necessary to install pipe in 
tunnels not provid~d on the p!ans. he shall submit to the 
Eng1neer, pr1or to co~enc~men: of work, a detailed 
outlin~ of procedures, m~:hods. ~nd use of materials 
depending on existin~ soil conditions • 

No horizontal or vertical curves shall be penaitted, 
except as authorized by the City. The minimum radius for 
the typ'e sewec pipe used shall be as cecomnaended by th~ 
manufacturer oc greater and approved by the City. 

Before leaving the work unattended, the upper ends of all 
pipelines shall be securely closed with a tight fittin~ 

plug or closure. &he interioc of laid pipe shall be kept 
free from dirt, silt, gravel or foreign material at all 
ti~es. All pi~e in place must be approved before 
bac~filling. ~ 

402£RZ0.4 M£ASUR£ME~T: 

1. All sewer p1pe wtll be measure~ from center of manhole to 
center of manhole or end of main. Measurement vill be 
continuous throu~h any fittin~s in the main, even thou~h 
the flttings are pay items of :he contract. 

2. P1pe f1tt1nc;;s. :.nclud1nc;; wyes, tees and bends will .be 
measured as the total number o! units installed, 
re;ar~less of mater:.al. 

~02£RZO.S PAYME~T: 

1. Sewe~ piipe w:.ll oe ;.aid !:»rat t!':e contract bid price ;::-er 
linear foot com~!e:e in place !or the types, size an~ 
de~th construe~~~. Said price s!':a!l be full com~~nsa:~?~ 

'.. : . .. . -.... -
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for furnishing all materials, including pipe, trenching. 
pumping, shoring and bracing, sand cushion, concrete 
pluos, layino and jointing, backfilling, tamping, water, 
labor, tools, equip~ent and other incidentals necessary 
to c~plete the work. Subgrade filler will be paid for 
under Item No. 410, •subgrade riller·. 

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

3. Pay cuts will be measured from the top of ground prior to 
the Contractor's o~eration, and alon~ the centerline of 
the pipe to the invert of the pipe. 

Payment will be made under: 

PA't ITEM NO. 402ERZOA: 
PA't IT£11 NO. 402ERZOB: 
PAY ITEM NO. 402£RZOC: 
PAY ITEH NO. 402ERZOD: 

Sanitary Sewers 
wyes 
Tees 
Bends 

... :: ... -.. 

- per 1 inear foot. 
- per each. 

per each. 
- per each. 
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SPECIAL SPECIFICATIONS 

ITEM NO. 402ERZD 

SANITARY SEWERS 

402ERZD.l DESCRIPTION: This item shall govern the furnishingr 
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 confinnity with the required lines, 
grades and details shown on the plans and as directed by the· Ehgineer. 
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 SANITnRY SEWER PIPE: Materials for sanitary 
sewer pipe may be either rigid or flexible. 

1. Rigid Pipe: Fbr diameter up bo twelve inches (12") : ductile iron, 
for diameters greater than b~lve inches (12") : concrete, ductile 
iron, cast iron aoo prestressed cyliooer pipe, shall be, for the 
purp:>se of this specification, known as rigid pipe. 

2. Flexible Pipe: Fbr diameter up to twelve inches (12"): PVC SDR 26, 
for diameters greater than twelve inches (12") : PVC SOR 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 tb. 400ERZD. "Excavation, Trenching a00 
Backfilling", shall be mandabory. 

b. 'My 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, tlr<D Deflection • 
Testing Mandrell built in accordance with the detail drawing as 
shown on the standard detail sheet, shall be furnished at the 
O:mtractor' s expense and shall be used in testing pipe deflection 
for acceptance, unless directed otherwise by the Engineer. 

c. \'brking room: The Wlrking room for flexible pipe shall be a 
minimum of six inches (6") aoo a maximum of twelve inches (12") 
from each side of the pipe bo the face of the trench \ells. The 
maximum twelve-inch requirement will be waived when the pipe is 
provided a concrete cover as shown on the standard detail sheet 
of the plans. 

3. ():)ncrete Pipe: 

a. ():)ncrete pipe and fittings less than eighteen inches (18") in 
diameter shall conform to AS~ Designation C-14. 

IV-49 



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

1
.~ 

specifications. 

c. When the depth of cover over the top of the pipe is over four teen 
feet (14'), concrete pipe less than eighteen inches (18") in 1·· 
diameter shall be extra strength and shall oonfonn to ~ 
Designation C-14, Class III. 

d. When the depth of cover over the top of the pipe is over fourteen l 
feet (14'), concrete pipe eighteen inches (18") and larger in 
diameter shall oonform to J\S'IM Designation C-76, Class IV or C-655 
in accordance with paragraph 401.2.la of these specifications. l 

e. All joints and joint material for concrete pipe and fittings shall 
conform to AS'IM Designation C-443. l 

4. . Reinforced Plastic M::>rtar Pipe 1 N:>n-Pressure Type: Reinforced plastic 
nor tar pipe 1 non-pressure type, shall be a factory-formed oonduit of 
~lyester resin, continuous roving glass fibers and silica sand built 
up in lami~ates to meet the requirements of AS'IM D-3262 including the 
appendix and subsequent specifications. 

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

Fittings: Fittings shall conform to the joint and strength 
requirements 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 conforming to AS'IM D-2661. The ends will .be bell and spigot. 

s. t:Oly (Vinyl Ollar ide) (PVC) sewer Pipe: Pipe fittings and joints 
shall oonform to AS'IM Designation D-3034, F-679 and D-3212 with the 
exception that Solvent Cement Joints shall rot be used. -

6. ~rce Mains: 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 us~. 'l1le pressure rating and 
size shall be as shown on the plans. 

7. 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 
Deparbnent of Health, water Hygiene Division, adopted 1978, shall be 
met. 

a. cast Iron 
1

Pipe and Fittings: Cast iron pipe shall conform to the 
requirements of the latest revision of ASA Specification A21.6 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, 
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class and pressure rating for the cast iron pipe specified. Fittings 
shall be furnished with the type of joint or any eoo canbination 
thereof as specified. Mechanical joint fittings shall be furnished 
canplete with glands, gaskets aoo bolts. Bolts shall be "Cor-Ten" or 
approved equal. 

Flanged fittings shall be faced and drilled in accordance with ASA 
Specifications D 16.1 • 

Joints shall be as provided by the manufacturer. 

9. Ductile Iron Pipe and Fittings: Ductile Iron Pipe shall confonn to 
the requirements of the latest revision of A.N.S.I. Standard A21.51 
{A.W.W.A. Standard Cl51) , "Ductile Iron Pipe, Centrifugally Cast in 
Metal M:>lds or sand-lined M:>lds, for t'iater or Other Liquids". 
Thickness or Class shall be that required for Laying Condition Type 4 
or 5, in accordance with actual coooitions at the site. In addition, 
Ductile Iron Pipe may be "thickness designed" in accordance with the 
requirements of the latest revision of A.N.S.I. Standard A2l.SO 
{A.W.W.A. ClSO) , "'11lickness Design of Ductile Iron Pipe". '11lickness 
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 canplete 
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 Clll), "Rubber-Gasket Joints for DUctile Iron 
Pressure Pipe and Fittings", latest revision. 

10. Prestressed O:mcrete Cylinder Pi '()a: Prestressed concrete pip! and 
fittings shall conform to AWWA Specification C-301 • 

11. 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 usc of cement or other grout material in 
making of joints or connections is prohibited. '1\o.O feet (2') of the 
lateral will be concrete capped, camnencing one foot (1') from end of 
pipe and cooing three feet (1') fran end of pipe. 'Ihe location of the 
lateral pipe end will be marked up t"-0 {2) f4 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. 

12. 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 s:>Urce of supply. All 
shipnents of pipe not so tested and stamped shall be accanpanied by a 
certficate of canpliance to these specifications prepared by an 
independent testing laboratory and signed by a registered professional 

IV-51 



engineer. 

402ERZD. 3 CONSTRUCTION METHOOO 

1. Pipe twenty-four inches (24"} and snaller shall rest on an undisturboo 
earth foundation, continuously, throughout its length, true to line 
and grade. When bell and spigot pipe is used, the J:X>Si tipn of the 
pipe bells shall be determined by measurement, and cross excavation 
just adequate bo 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 pi~ 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. 

2. Where the pipe bo be laid is larger than twenty-four inches (24"} in 
diameter, the trench bottom shall be shaped by fine grading to firmly 
anbed the lower quadrant of the pipe. At the direction of the 
Engineer, the Contractor shall provide a tenplate for shaping 
pur(X)ses. cbnditions of rock and undercutting shall be as s~cified 
for pipe sizes, less than twenty-four inches (24") in diameter. 

I 

An alternate bo the above, the bot tan 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. 

3. 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 renove 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". 

4. Pipe Laying: '!he owner will inspect all pipe before it is placed in • 
the trench and will reject any sections foun:l to be damaged or 
defective to a degree that would affect the function of the pipe~ 
Rejected pipe shall be inunediately removed fran the site of the work. 
'lbe Contractor shall be required to canmence construction and laying 
of pipe at the downstrean end of the sanitary sewer outfall 1 ine and 
proceed ron-stop in a forward upstream direction. 

Nb 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 into the trench without disturbing the prepared foundation or 
the trench sides. -ztle drilling of lifting holes in the field will not 
be perm itt~. Pipe shall be installed by means of a concentric 
pressure being applied to the pipe with "cane-alongs". Pulling or 
pushing a joint of pipe in place by usil'\9 c, crane, bulldozer, or 
backhoe wil~ not be permitted. Pipe shall· be pulled hane in a 
straight line with all parts of the pipe on line and grade at all 
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times. N::> 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 laid joints of pipe will 
not be t;ermitted. 

N::> 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 commencement of work, a 
detailed outline of procedures, methods, and use of materials 
depending on existing soil conditions. 

Nb horizontal or vertical curves shall be pe~itted, except as 
authorized by the City. 'Itle minimllll radius for the type sewer pipe 
used shall be as recamnended 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 MFASUREMENT: 

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

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

402ERZD.S PAYMENT: 

1. sewer pipe will be paid for at the contract bid price per linear foot 
canplete in place for the types, size arrl depth constructed. Said 
price shall be full oompensation for furnishing all materials, 
incl\Xling pipe, trenching, pllllping, shoring arrl bracing, sam cushion, 
corx:rete plugs, laying and jointing, backfilling, tamping, water, 
labor, tools, equipnent am other incidentals necessary to canplete 
the work. Subgrade filler will be paid for under Item N::>. 410, 
"Subgrade Filler". 

2. sewer pipe fittings shall be paid for at the contract bid price per 
·each. 

3. Pay cuts will be measured fran 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: 1 
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l 
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PAY ITEM NO. 402ERZil\: Sanitary Sewers - per linear foot. 
PAY ITEM NO. 402ERZIB: \'lyes - per each. 
PAY ITEM NO. 402ERZ¢: Tees - per each. 
PAY ITEM NO. 402ERZDD: Bends - per each. 
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APPENDIX I 

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. 

I 

CAPACITY: 10,000'gallons 

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 
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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 Oil Burning Equipment, NFPA 

No. 31, and the Flammable and Combustible Liquids Code, NFPA No. 

30, of the National Fire Protection Association. 

CAPACITY: 10,ooolgallons 

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 
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~ WARRANTY: 30 Years 
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XERXES DWTI 
Guide Specifications for Double Wall Fiberglass 
~einforced Plasti~ (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 as shown on the drawings. Sizes and fittings shall be 
as shown. The tanks shall be fiberglass tanks as manufactured by 
XERXES CORPORATION. 

LONG FORM: Section 13177-1 

Part I General 
1.01 Related Work Specified In Other Sections 

A. liquid level Gauges: Section 15t74 
B. Plastic Pipe: Section 15064 
C. Anchor Bolts: Section 05501 
D. Cast-in-Place Concrete: Section 03300 

1.02 Quality Assurance 
1 

A. Acceptable Manufacturer: XER~ES CORPORATION 
B. Governing Standards. as appli~ble: 
- 1. ASTM standard document number 04021·86. 
~ 2. Underwriters Laboratories. Inc. (U.LI Standard for 

Safety 1316, File MH ~ for storage of flammable 
liquids. A U.L cenification plate shall be anached to 
each tank. I 

3. National Fire Protection Association (NFPAI Standards: 
~ NFPA 30: Flammable and Combustible Liquids Code. 

NFPA 30A: Automotive and Marine Service Station 
Code. 
NFPA 31: Installation of Oil Burning EquipmenL 

4. National Sanitation Foundation. Standard 14. 
5. Factory Mutual Systems app~ovaiiM7AOAF. 
6. Military Specification No. MILLT-527n. 
7. City of New York Department of Buildings M.EA. 

Division #161-89-M. 

1.03 Submittals 
A. Shop Drawings: Contractor shall submit--- copies of 

shop drawings for each tank. Drawings shall show locations 
of all finings, accessories. and critical dimensions. 

B. Catalog Data: Contractor shall submit--- copies of 
manufacturer's literature to include copies of 
manufacturer's current installation instructions. 

Part II Products 
I 

2.01 Double Wall Fiberglass Reinforced .Plastic (FRP) Underground 
Storage Tanks: · 
A. loading Conditions-Tank shall meet the following design 

criteria: 
1. Internal load: Tank shall withstand 5 psi air pressure test 

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

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. 

Double Wall FRP Tanks 
For Fuel Storage 

I U 1\1 

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

13 

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 suppon 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: . 
1. Tanks shall be capable of storing petroleum products 

with specific gravity up to 1.1. 
2. Tanks shall be vented to atmospheric pressure. The tank 

is not designed as a pressure vessel. axcept for use with 
vapor recovery systems, provided the pressure or 
vacuum does not exceed 1 p.s.i. 

3. Tanks shall be capable of storing gasoline or gasohol 
(10% ethanol and 90".4 gasbline mixture); 90.5% gasoline· 
and 9.5% Oxinoi·SO (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/ethanol 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; 
potable water~'' at ambient underground temperatures; 
or used for fuel oil at temperatures not to exceed 150"f. 

C. Materials: 
1. Tanks shall be manufactured with 100% resin and glass 

fiber reinforcement with no sand fillers. 
D. Tank Dimensions (refer to Xerxes literature on gallonage). 

1. Tank shall have nominal capacity of gallons. 
2. Tank shall have nominal outside diameter of ___ feet. 
3. Tank shall have approximate overall length of __ feet. 

• 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 fining. 

'"Cleaning and steam curing recommended. 
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8' Diameter Tanks Cont. 

.· 
;,.._ __ .. -." ., •• ,1, ------ 9)··1· ... .•. 

'.1 

1e 1.-;·- · -1s ,, •. 
-s2 Jt•~e·-· ,,,._ s2·-a·-· ,,,._ , ... ,., 
---------)1'·5 ,,. ________ _ 

10.000 Gallons 

10' Diameter Tanks 
!'< 

.. c~ -~~ 
,. rt• • :ll ...,;... ___ --.;··;..· ----- 01 110 • r:n 

,,. ______ _,, t.t2• ,,._ ,,,,., 
' ----•9 1.11' 

------ 21'•5 ,,.··------

10,000 Gallons 

10' •• • o.o. 

~ t ~ 
·~--~··-e •to":;: ----~; ,,,·:;:....;: 

:, ... ,._ -•&l:.a• 
'T•P) 

-~ ,,;·-eJ J••· 9"·!0·---!J !,•·-
l"·-o 112• 

12.000 Gallons 

•. " • ii' 
·:_. '''•2 l.t2"C2l~ 7J'C2).....:'' 

·-~ ·; ... - -I . s • • e [I 10 " ... P. .. t 

I. 
• . ~ • . ~ 

\ 
i 

! 10'·4' o.o. 

···--_,., J.a·--....L-"·-·?---56·-
-------- 29'·5 ,, •• ________ _ 

15.000 Gallons 

~ ? .... ____ , •. ·•'12J ------11 .. ,. C2: _____;; 

~) _.... -
' . s I 7 ' I •c ··~ I) , .. , ,, . ., B X 

• . ~ • ~ •• ' ~ 

( 
\ 

\ 

'. l ·o· ·•· 
I u. 

- - _ ____, 

12.000 Gallons 

·····- - -rs 1:;' 
l ~,,, 

•9 r/2"'--+-o---- 66' eo·---os·---- •9 ,,,-

--------- ----· )7'-!1 )14'--·- - - . ·- . 

20.000 Gallons 

Symbolldentlficatlon 

G) 4" NPT MonitorNent 

22" Diameter Manway 
@ 13-4" NPT fittings in each cover on 3,000 gal. or larger; 

4-4" NPT in 550. 1,000 or 2.500 gal. I 

® Liftl~g 
(M'} Liquid reservoir loptionall ....... 
....,. Strap location 
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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. 

5. Monitoring capabilities. Four gener;c 
types of monitoring systems may be 
used with Xerxes' double wall tanks. 
Note that certain restrictions may be 
applicable. 

A. Hydrostatic Monit« 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 p.s.i. 
max.) must be maintained. 

C. Uquid 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 Alr 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 
'Jased products, i.e. potable water. a 
special steam cure is available. The 
N.S.E (National Sanitation Foundation) 
label (M.W. required) is available from 
several Xerxes facilities. 

DWT-11 Appurtenances and Accessories 

·fA! ·~~M~o~n~it~o~r~F~itt~in~g~s ________________________ __ 
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 
gallon tanks. 

'B! ~~Fa=b~e~rg~la=~~F~Ia~n~g~e~d~M~a~n~w~ay~s~---------------
Manwavs provide both access to the interior of the tank as well as a location for 
service fittings. The standard manway 1.0. is 2Z: Manways with 30" and 36" 1.0.~ 
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 Z: 4: 6" and 8" 
half couplings. Standard tanks, 3,000 gallons 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. Gaugetdellector plates are included under all service fittings. 

rB.v M C ~ 22:' anway over 
(3-4" In-line fittings) 

~ 

'llo'N~

1 
28'0.0. 

~NPT Filling 131 ~u· ., 
~· Dia. 12'1 Holes ~ • 26' Die. 

lloiiClrde 
~S!~Ked -r-r· 

IB-31 'M Co 30' anway ver 
(3-4" ln·line fittings) Optional 

'llo·NPT~~ 

~
;. ' • :. ·37~'0.0. .... -: 
!~:_r.:.~. 
~ .... ._,., 

4' NPT Filling DJ· . • • . . . • . 
:; . ' I ~~ ~ 34'h' 1);1 

"'•'Dia.I3CIHoles-· ~. : .~ lloll~ 
£quaUy$pKed ~ 

I c I Lifting ~;;:tr-

lB-21 

IB-41 

See technical tank drawings for locations. 

2Zl M'anway· Cover 
(3-4" Fittings at 120") 

120"(TVP)~ 
/ .· 

•·• 28"0.0. 

-- 26' Dia. 
Boll Qrde 

30'' Manway Cover 
(3-4" Fittings at 120") Optional 
120'~-~ 

34Y,"I);I. 
lloll Cilde 

1 
l 
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I D I Through~he-Wall Service Fitting (TWF) l 
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 l. 
the top centerline of the tank or the U.L label will be void, and are available in T. 
4" or 6" NPT. 

7 l 



XERXES DWT-11 
Appurtenances and Accessories 

r 
r'.: [ID Fiberglass Manway Riser (optional) 
t A manway riser provides access to the manway from 

grade and prevents bacl<fill material from covering the 
manway or equipment mounted on manway. Two risers 

rl
, may be used on tanks greater than 4,000 gallons 

capacity. Only one riser may be used on smaller tanks. 
Additional risers are availabl~ up to 6-ft. in height. 
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1111 6'M1n . 

f , [EI Man~ ExtenSions (oEtional) 
1 Tank entry in high ground water conditions and/or deep 

burials may require manway extensions. When bolted to 

r''·.' the manway, it provides a watertight access to the tank 
. interior. Available in 2Z' 30" and 36" diameters in two foot 

lengths or more. Extensions include nuts, bohs, washers, 
and a gasket 
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I G I 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 
Tank Size (gallons) 

550; 1,000 
2,500; 3,000; 4,000 
6,000 
6,000 
8to 12.000 
10to 15,000 
20,000 
25,000 
30,000 

Outside Number 
Diameter Required 

4' 2 
6' 2 
6' 4 
8' 2 
8' 4 

10' 4 
10' 6 
10' 8 
10' 10 

Buoyancy load 
(per strap, lbs.) 

4.200 
18,000 
18,000 
25.000 
25,000 
25,000 
25,000 
25,000 
25,000 

. [HJ Duplex Service Fittings (optional) 

8 

Duplex service fittings allow for the placement of twO 
service connections in one location. Frttings are placed 
astride the tank's centerline in any standard fitting 
location. Available in Z' 4" and 6" NPT sizes. (Note: 
Dimension D is &-inches for Z" fittings, 12-inches for 4" 
and 6" fittings.) 

[!] 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 system. 

1~· 
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INSTAUATION OF UNOERGROUNO PeTROLEUM STORAGE SYSTEMS 31 

Clperation 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 verify-at least once " uavu:~ -
that the rectifier is operatin1g. Such systems are subject 
to vandalism, and the electrical service may be discon· 
..... ~~::! ~:,· ::::~~"' nr on purpose, making periodic in· 
c:N!ctions mandatory. While it may be feasible for local 
personnel to monuor operation, a 't.;.o:if.;..! ~~;;;.;;:. 

should conduct an uu·site test and ira.;p.;;~~;.:,;, vf •:;.:. 
facility no less than once a year to measure the struc­
ture-to-soil an<! ~• .. •Jcture-to-structure potentials, and 
the rectifier voltage and c~rrent output. 

The installation of cathodically protected systems 
usually involves the use or wiring connc=ctions between 
anodes and test st<&:;vaas. The e:.:.::.:: !::::.::.::::::. of sud: l 
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 should be placed 
adjAcent to the tank location reading: l 

CAUTION: THIS SITE HAS rATHODICAllY 
c~v::::~=:: 7:.~::~S. BEFORE EXCAVATING, 
,..'"' ... _. -
'I..VI'\.l""''-.&• 

(Insert name and telephone number of company 
representative.) 

l 
l 

3. TANKS 

l 
A number of factors must be considered in the ( 1) 

selection, (2) location, (3) installation, and ( 4) testing of 
tanks. · 

(1) Selection: Primary considerations in tank selcc· 
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 wiU 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 arc 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 1· 
API Bulletin No. 1611, Service Station Tankage Guide, 
1961. 

(2) Location: Whenever possible. tank fill openings 
should he iocated so that a minimum amount of maneu·l 
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. l. 

(a) Tanks should be located so that the parked tank 
truck will not be on the public right nf way. block the 
driveway to consumer use, obstruct th<." motorist's view l 
of the service station building, or interfere with the 
operator's use or visual control of the driveway. · 

(b) Regulations may permit underground tanks to be 
located closer than 10' to a building, but care should be l· 
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- l 
ciently large to provide a mi~um 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 l·· .. 
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- l 
plied. soil conditions, topography, suction pumping lift 
requirements, and the piping cover needed. 

In areas not subject to traffic, the cover depth of l. 
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 l. 
minimum of 36", or not less than 18" of well-tamped 
material plus at least 6" of reinforced concrete or 8" of 
asphaltic concrete. l 

l 
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4 API Pual.ICATION 1615 

(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) It 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. AU 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 !or 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 the tank and anchor 
strap. 

The entire installation should comply with the re­
quirements of NFP A 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 NFP A 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 S 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, eith~r !:.1vsani7~rt nr 
wrapped black iron, or UL ~'!'!'r'"'"'' 1

- ·---··· .. :- :-::-.. 

is recommended for all underground piping; and Sched­
ule 40 galvanized steel pipe: shuuiu uc: w.c:u iua cawwc:­
ground vent piping. Piping with a 1112" or 2" diameter 
is generally used. As a minimum, couplings and fittings 
should be 150-lb. malleable iron. 

(b) Delivery pipin' from tanks to dispensers should 
be sized according to the recommendation of the pump 
............ #.,.,...n .. aP Tn A.-t."'"i"i"" c:t-r,. ttn"cfrfp,."'til'\n mnc:t ........... - ............ ••• --·-··········o ··-· • , 
be given to the length of runs, flow rates. and number 
of dispensers to be sc:rvea. 

(c) Siphons may he used tn t"f!1!Riize p&c::!uct level-: in 

two or more tanks storing the same product. Material 
~u& :.ivuuw. &may Uc: aswv&UaUc:u iaun, wrappt>d Li~~.~ ... ;.-..-;a 
or nonmetallic. It is recommended that si!'hon riping 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 openan~. whate the tank is being filled. The 
maJUmuru rate: ut uu can be limited by the diameter of 
the vent !ine. 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 

manufacturer. 

(2) Installation: Product lines should be run in a 
~iuasi~ uc:u~i• between the tank area and the pump is· 
lnT'rf ~rr~ Similarly. vP.nt lines, between the tank area 
and the building or other structure to which the above-
6&c;;n.! ..-~nt !!n.7.i are attached. sho!.!!d b>e p!~ced i:; ~ 
si.ngle trench. 
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TANK PIPING DETAILS • SUCTION SYSTEM 
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NO SCALE 6PEA GRAVEL FOR NON• 
METALLIC TANKS (OR 
MFR. APPROVID ALTERNATE) 

NOTE' ELIMINATE CONC. SLA8 IN NON• 
TRAFFIC AREAS ll CONSTRUCT 1· 
CONC. PADS (ONLY) AROUND 'NAN· 
HOLES, THE EXTR.,ANGLE CHECIC 
RISER IS NOT REQ D. W/ EARTH 
CO\'~~. 

FIGURE 3 

TANK PIPING DETAILS • SUBMERGED SYSTEM l 
l 
1 

J 

.S"MIN. l 
IZ 

PIPING DETAILS FOR TANICS - UNDER CONCRETE l 
6 PEA GRAVEL FOR NON • NO SCALE NOTE: ELIMINATE CONC. SLAI IN NOH· 

METALLIC TANKS (OR TRAFFIC AREAS a CONSTRUCT. 
MFR. APPROVED ALTERNATE) CONC. PADS (ONLY) AROUND M.H. S. l 
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FIGURE 4 

MISCELLANEOUS DETAILS 
'=== .::-..;.; -~- ·-=-· ···::...:.... _;._,;.,___:_....;::;..... ----·-·-· -- ; -=--·---·· --~ ---=--·-· ·--. . ~- --·====· .;..::· :..:-~--~· -;.:;:·-=== 

FIRM SOIL 

~r.REW OR 
• t ,. c. '"'·~¥1'1 ........ 

..,. 

FASTEN BRACKET TO BUILDING W/ 
EXPANSION OR TOGGLE BOLTS. 

..L...J-.fi>l.----- WOOD BLOCK 

VIEW 

VENT DETAILS 

NO SCALE TYPICAL SWING '-'OINT 

/

90 LB. ASBESTOS FELT BETWEEN 
CABLE 8 TANK (OR IIJBBER TIRE 
TYP.) 

(ISLAND a VENT TERMINAL) 

HO SCALE 

GRADE 
/ 

NOTE: SEE MANUFACTURERS RECOMWENDATIONS FOR 
ANCHOR ANO I~STALLATION_ INSTRUCTIONS. 

TANK INSTALLATION 
(WHERE SUB· SURFACE WATER cc,,..;, i'ivnS 

EXIST .1 

NO SCALE 

6 PEA GRAVEL FOR 
HUn- METAUJC .TANkS 

(OR MFR. APPROVED ALTERNATE) 
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FIGURE 5 ·---.. -·---
PUMP I~LANO PI PINU • SUCTION 6 SUBMERGED 

61MPACT VALVE KIST BE INSTALLED SO THE 
SHEAR SECTION IS L£VEl. WITH TOP OF 
PEDESTAL ISLAND. THIS IS IMPORTANT 
FOR PROPER FUNCTIONING OF VALVE. 

PUMP-....._ -r'lri /PIPE CONN. W/ UNION "' •. 1 

NO ICAL& 

-. SAND--

·PRODUCT LINE 
FROM TANK 

SUBMERGED PUMP 
PIPING DETAILS 

110 IC4LI 

FIGURE 6 
TYPICAL REMOTE PUMPING SIPHON SYSTEM 

PRIMING UNES 'J/8 • TUBING\ 
PUMP AISOIILY 

LEAIC DETECTOR\·· 

.. \ 

THIS POINT MUST BE 

/

HIGHEST POINT OF 
SIPHON LINE 

i 
4" FILL a GAUGE PIPE 

i 

VENT LINES,, 

.JOINT 

~\ 

t.AY TANKS IN CUSHI OH 
OF GRAVEL OR SAND 
BACKFILL WITH SAME 
MATERIAL TO BDrTOM 
OF PAVING. (PEA GRAVEL 
FOR NOH•METALLfC TANKS 
OR NFR. APPROVED ALT.) 

:',' 

NOTES 

SIPHON , TO 3• ~BOVE 
"D\NIC BOTTON O'INJ 

I. TANK BOTTOMS TO BE AT SAME ELEVATION. 

.JOINT· 

2. SWING .IOINTS TO IE INSTALL£D WITH APPROlCINATELY 
4!5° BEND WITHOUT TWISTING. 

3. BOfTOM OF SIPHON STUBS TO BE AT SANE ELEVATION. 

. ··. ,.l 
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l 
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F"IGURE 7 

TYPICAL SUCTION PUMP SIPHON SYSTEM 

SUCTION LINE 

' /ICEEP STUBS AT 
- _..L. SAME ELEVATION 

2 • TANKS TO I· OR MORE PUMPS 

UNION TYP. 

-SUCTION LINE 

• DOUBLE SWlNG .IOINT 

~KEEP STUBS AT SAME ELEVATION 

ISOMETRIC OF~- TANKS TO I· OR MORE PUMPS 

ANGLE OR EXTRACTOR SUCTION LINE 
CHECK VALVE ~ n IY. 

PITCH 1/8" PER FOOT·------ ~-~.tt 

SWING .IOINT \ _ . ------- ~ ' rF\ ~~-· -~~~:::~~-T 
l II J \ II ) l II J KEEP sruos •T 

\~) : _\, ~~ _ ·- \~//SAME ELEVATION 

(!) 

~-TANKS TO t· OR MORE PUMPS 

WHEN EXISTING U.G. TANKS. THE BOTTOMS OF WHICH ARE 
NOT ON TH.E SAME LEVELt.ARE TO BE TWINNED, _!lOTTOMS 
~~ !'.''!,.!NI sn:~:; ;.;:.::r 8E ON THE SAME uVEL. 

1-1400-""'l'-'ZU 
1-l.c»- 11110-.-M 
1-l.c»- J/110-:ZW 
1-1400- OlaG-3M 
1-1400- 11&1-5111 
I-I~ 
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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 man~facture, installation, and use derived from consultation 
with and information obtained from manufacturers, users, inspection 
authorities, and Jthers having specialized experience. They are subject to 
reVIsion as furthet 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 product1 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 fonns of construction 
differing from those detailed in the requirements of this Standard may be 
examined and tested according to the intent of the requirements and, if 
found to be sub~tantially equivalent, may be judged to '""'"'!lply with the 
Standard. 

E. UL, in performing its functions in accordance with its objectives, 
noes not assume or undertake to discharge any responsibility of the 
manufacturer or any other party. The opinions and findings of UL represent 
its paofc:o:oiouai juugnu:m 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 "'··, .• )ibJe to anyone fua Lllc use of 
or reliance upon this Standard by anyone. TTL shall not incur any obligation 
or liability for d~ages, including consequential damages, arising out of or in 
connection with tpe 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 

, . , ala\:>1. 11-.:ltUIICIIICliL~ \.V\I:l ~pll!:ll\..U VI 

huritutllal c-\"lindrical. atmospheric-tvpe tanks of 
o:•.u:.·llbca·rcmlurc.:ed plasuc p· KY) that are Jn· 

tc·tulrcl for the underground storage of petroleum· 
u.a:.c'l 1i .•. 

a • .! 1 hcsc rcquarements do not c.: over tanks lor 
use with alcohol or alcohol·blended fuels. Such 
tanks are covered by these and additional require· 
mrnl~. 

1.3 'l11cse tanks are completely assembled and 
IC'Sted for leakaRe before shipment. 

1.·1 I hcsc tanks are intended for installation 
mrl u~c- in ac-cordance with the Standard for the 
Installation of Oil·Huming Equipment, ANSI/ 
~Fl'.\ :\1. the Flammable and Combustible Liquids 
Cudc:. ANSI/NFPA 30; and the manufacturer's 
mstructiuns. 

1.5 These requirements do not cover optional 
accessories for these tanks, such as heating coils or 
hutwdls; 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 ~ 
the requirement. 

:!.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 
use. A component need not comply with a specific 
requirement that: 

A. Involves a feature or characteristic not need· 
c:d in the application of the component m a 
product covered by this standard, or 

B. Is superseded by a requirement in this stan· 
dar d. 

--... ,.. .._- .. --·- - ... 
\..oV•'0)1 "-V\..o11V,, 

3. Genera! 

,).1 :\. LaJlK ~i·csii uc plUHUCU \\;J, VIII. VI IIIVI 

lues for 1iftimz that are attached to the tank or ca: 
be attached to a htUng on the tank. .-uso, se 
Strem!th of Liftine: Fittinlls Tests. ~pr•:,..., 1 ( 

·~ ., A tank shall be capable of being anchorec 

4. Pipe Connections 

4.1 A fitting 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 bolted 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 longitudiru 
centerline of the top if the tank is cylindrical. J 
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 rc 
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 tanl 
provided the upper end of each pipe coupling t 

other fitting for pipe connection terminates abov 
the top of the shell. 

4.3 An opening in a tank sh~ 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 ~ot le~ 
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 a manhole cover. 

Exception: In a spherical tank, all openings may b 
grouped together in a manhole cover. 
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TABLE 4.1 
SIZE OF VENT.PIPE FlmNO 

Tank Cepedty 
I 

U.S. Glllons 

D-500 
501-3,000 

3,001-10,000 
10,001-20,000 
20,001-3S,OQO 
35,001-50.000 

Llton 

G-1,893 
1,896-11,356 

11 .36D-37 ,854 
37.858-75,708 
75,712-132,489 

132,493-189,270 

Nominal Pipe Size, 
Inches a 

1-1/4 
1·1/2 

2 
2·1/2 

3 
4 

Nominal plpo size spoclflc:atlons are In accordance with tho Stan• 
dard tor woldod and Seamless Wrought Stool PIDO, ANSI B36.1D-
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 
wl 1'15ket at least 1/8 inch (3.2 mm) thick of 
mate ..... acceptable for use with the liquid to be 
stored. 

6. Deflection Plates 

G.l :\ 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 min) thick.· The deflector 
plate shall be at least 9 inches (229 mm) wide, and 
at least 1 square foot (0.009 m2 ) in area under (1) 
each opening, or (2) one opening that is marked as 
specified in paragraph 18.5. 

ParacraDh 6.1 offoctivo Oo\obor 19> 1983 

PERFORMANCE 

7. General 

., . 1 nn~ -::-~mrlt- nf n tank ic: ... be subjected to 
C.&\..•• ·~· ..... ••••• · ..... ~:·.n, S ~·· 

JJ,.,,.,.'",.r. the !'came sample need not be subjected 
tO all tests. U a llla.tlUlat:LUICI IJIU\.lu'-\:~ .. ~ ..... - ~ 

····linrfriral tanks that differ only in shell length, 
the longest lanK 111a~ oc u::.u:u ..., &\;J:I''-~ ....... u ... .., • 

..... ...... ; .. p lin.-. Fnr a line of spherical tanks that 
only l1l wameu:r. u1u~ un: a.u~~o::it diameter 

&.-..u ... H.:.:~! !'-·;o .,..C'fl",, 

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, 
Foot (m) 

Applied Pressure. 
Pslg (kP•) 

Torque 

10 (3.0) or less 
More than 10 

5 (34) 
3 (21) 

9. Strength of Pipe Fittings Tests 

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 FlmNOS 

Nominal Pipe Sin, Torque, 
Inches• Pound-lnc:hos (N·m) 

3/4 2000 1226) 
1 2400 (271) 
1·1/4 2900 (328) 
1·1/2 3100 1350) 
2 3300 (373) '"',.,., 3500 (395) 
3 3600 (407) 

,,,, l41tll .. :::aoo 14291 
6 4200 1475) .. '1600 \520; 

NomiNI pipe size spoclflcatlons •ro In accoraanco with tno Sten· 
.;;.;·::~=~'."A ........ ,.., ~•u•mless Wrou9ht Stool Pipe, ANSI 836,10-
1979. 
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.IScndmg Moment 

9.2 The bond between a fitting for nipe con­
nection and the tank shall be subjected to a bend­
ing moment oi 20uu pountHc:cl \~ IUU !'.i·m) as 
r!Pc:rrihPti in !l:tl'ngr.l!'h Q ~ Th .. hnnrl .. h .. n ""' h .. 

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 
'-~~uuiti'-al 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 fustto be applied 
in any one direction and then perpendicular to the 
direction in which the force was fust 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 Lobe examined for 
compliance with the requirements specified in 
paragraph 9.2. 

Leakage 

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 
1 0.1, 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. 

1~. £xternal Pressure Tc:.t 

General 

12.1 A tank shall be tested either as described 
h ,.,., · ·'·· · ··"--···~c .. '· !"'--~"":;;r""r·- • -·- -·· -· ···~ .... - ..... _........... • • 

described in paragraphs 12.3 and 12.4. The tal 
h-U n~• ;,-..,lrl.JC ·1· lt11C"'\.:.,. 1)" _~.,TTl't······ s -.u. ·~ ...... 1 ~. ,, ~ a .. , •. ., ... " c:., __ .. 

Method I 

12.2 The empty tank is to be installed in a tc 
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 maximum recommended buri 
depth. The tank is to remain submerged for ~ 

hours. While the tank is still submerged, it is to I 
subjected for 1 minute to a partial internal vacuu 
so that the il)ternal pr~ssure on the tank is 5 
inches of mercury (17.9 kPa) less than the extern 
pressure impvscJ lJ) Llu.: i& > lh vslalic head. 

Method II 

12.3 The tank is to be placed. at points simt 
lating the use of hold-down straps, on saddl• 
padded with 1/2-inch (12.7-mm) thick expansio1 
joint material. The tank is to be filled to capacit 
with water for 24 hours, and then is to be drainec 

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 different 
between the internal and external pressures on tl: 
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. Internal 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 Diameter of Tank, 
Feet lm) 

10 13.01 or less 
More than 10 

Applied Pressure. 
Pslg lkP1) 

25 (1721 
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*J\ging 

14.2 Four as-received samples and 12 samples 
conditioned as described in paragraph 14.3 are to 
bt ·ected to the strength tests specified in 
parag&caphs 14.4 and 14.5. The strength of the 
c:onditiunct.l samiJics shall be at least 80 percent of 
t.hc strength uf t.h.: uncondiLioned samples. 

1-l-.3 Three gruups 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. 

I 

14.4 Samples are to be subjected to the flexural 
strength test described in Test Meth~ds for Flex­
·rral Properties of Unreinforced and Reinforced 
Plastics and Electrical Insulating Materials, ANSI/ 
\STM 0790-R l. using a cross-head speed of 0.1 
inch per minute (2.5 mm/min) and with the inside 

•rf.nc f.~<;.,.! ,l,·\\·n. Fi•:e !'pedmens :tre to be cut 
:rom each sample, parallel to the longest dimension 

r ol.,, ........ 1. I I. ., ' • \ ~TJ\f f)7Q0_ 

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 folJ" •.. : .. ., · 

.\. Typ<" A li•;11:•l• n·;,rc.;t•nt cithc:· "'' a.:t~t.&l 

product to be stored or an uutside soil 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 IJc maintained at 38°C 
(100°F) during the tests •. The edges of all samples 
for immersion are Lube coated with the same resin 
the tank is made from to minimize edge effects 
durin~Z the immcrsiun. f t•r the tc!'t!' specified in 
paragraphs 14.4 and 14.5, specimens are to be cut 
~!"~r.'! !he ~:~ ~~~ ,...r !~: !:!:;:i-':...... ~ .... ~ :.~ .... :..,,.;"'•' 
subjected to the immersion conditioning. 

• 
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TABLE 14.1 
--·-- • .. .-1 

•·••·••-••.,.,..,.., •. ,._..,, ~•wwe~ 

I ft'C: 0 

rrvnu um UlliUotO gaso11n11 IOIUUIIU 

Regular unleaded gasoline Distilled water' or deionized 
c 

water 

No.2 fuel oil Hydroc:hloric acid (5 percent)0 

ASTM Reference Fuel Ce Nitric Acid (5 percantl
0 

Sulfuric acid lpH•3) Sodium carbona10·sodium blear· 
bona10 solution (pH•10) 

1 

:Ho&urated sodium chloride Sodium hydroxide (pHa12) 

No. 6 fuel oil9 Sodium hydroxide (5 percantl
0 

a 
Test par.1meters, such as tem~~er.1ture ana concentrations ot media, 
aro lncrased In severity over those ot normal operating condition• 
to obtain observable deterioration In .1 reasonable period ot time. 
This acceler.1ted test may not give any olrect correlation with 
service performance. However, the method Yields comparative 
datil on which to base judgment as to e~epected service. 

b 

c 

_, ...... ,.~ ···"',. ........ . .. -· ,;..;, ppm and a 
rna1umum cnec:uowll coolouctovotlf 01 :..u uucrumhostcm at 25°C 
(7,0F), as described for Type IV grade reagent water In the Stan· 
card Speclfle~~lion for Reagent Water, ASTM 01193-77. 

Deionized water hiving 1 maximum electrical conductivity of s.o 
mlcromhoa/cm Ill 25°C (77°F), as descrllleG for Type IV gracse 
rugent wlter in ASTM 01193-77. 

cs 

e 

t 

9 

Percentage by weight. 

As csescrlbeel In the Test Methocs tor Rubber Property - Effect of 
LiQuids, ASTM 0471-79. 

A pH of 10 Clln be Obtained by ml~elng 10.6 9/L of socslum carbon· 
ate and 8.4 9/L of SOdium bicarbonate. A PH meter Is to be used 
and the ratio of sodium Cllrbonatc to sodium bicarbonate adjusted 
liS needed. The pH Is to be Checked sever11 times during the test. 

Optional, to be used only at the reQuest of and It the temperature 
specified bY manufacturer • 

14-.10 After immersion, specimens cut from each 
of the samples 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 lcs:. th;.m :,· &''-•I..CII' ui the :.lfCllglh vf Ulli.:Vl 

~~L~van .. ,: .) .. u•p~CS. '' ua'- ..... ~.- 1,...,! .. ~.:-.! ·.~~!:.:-.: 

1,.~~ .J,.,., =>fl nercent for ·• ,.,·utirnbr lin11iri. ·• 

additional group ol H samples 1s to be 1mmerse 
i~ t!•··~ l!r;"iri f"'' :> lnl•ol nf ?70 thyc: :-oc: rirc;rriht>l'i i 

paragraph 14.9, and then tested as describe 
in paragraphs HA and H.5. fhe strength ol tl· 
samples shall be not less than 50 percent of that< 
an un..:unilitiunc=d ~ample. 

Impact 

14.11 A sample shall be tested as described i 
paragraph 14.12 and shall not cra~k or sho· 
rupture of the laminate. Crazing is acceptabh 

14.12 Four sample::. are 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 tim<', 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 outsici 
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 ell)pty tank of each diameter is to t 
installed in a test pit or an apron is to be co1 
structed around the four sides of the tank. Bacl 
filling is to be done according to the manufa· 
turer's installation instructions. The tank is to l 
covered so that it is 3 feet (0.9 m) below d: 
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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17. Internal Vacuum Test 
! 

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 the 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 repr~sentative of the 
specified value applied to the buriJd tank. 

I 

MARKING 

18. General 

0 
\ All required markin!(s shall be pt:nn.mcn r. 

• a as paint or paper labels imbedded in clear 
resin on the outside surface of theltank. 

18.2 Each tank shall be !cbribly marked with the 
name of the manufacturer or a distinctive marking 
Ly ~dtidt 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 shalllhave a distinctive 
marking to identify it as the prod~ct of a particular 
factory. 

.i.o.·i • ,, ! . ... ...;; !~~.:u with informa· 
•in.- •"··• :~ ................. , .•• ~c:·•r•· '"· the manufacturer. 
This marking shall include at !east uu: iu11uwi..ng: 

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. 

C. "Follow installation instructions .• " or the 
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 
backfuling." 

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. 

Paracraph 18.6 effective October 19, 1983 

19. Installation Instructions 

19.1 Two copies of the manufacturcr•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. 

Parapaph 19.1 effective October 19, 1Bt13 

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) indication that the backfill lO be usc:u shall be 
either pea gravel or compacted, clean dry sand, as 
..pcdficu by Lhc manufal:turcr. · 

l 
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Accompanying this transmittal nt>tin~ i:; a t:opy of the eighth edition of UL 58. 

A CHANGE IN REQUIREMENTS IS INDICATED BY A VERTICAL LINE IN THE MARGIN ON 
THF. AFFECTED PAGE. EDITORIAL CHANGES ARF. NOT SO MARKED. 

THIS EDITION OF THE STANDARD IS NOW IN'EFFECT EXCEPT FOR PAl<.r\GR:\PHS 3.3, 3.4, 
.•.•.. uaJ 12.3, WHICH BECOME EFFECTJVEJUNE I, 1987 AS INDICATED IN THE !'>:,iALL PRINT 
;'u 11:. fOLLOWING THE AFFECTED ITE~1. 

New prnducr submiuals made prior to a specified future effective date will be judged under all of the requirements 
in this standard unless the applicant specifically requests that the product he jud~ed unrl~r the current rc· 
quirements. However, should the applicant elect this option, it should be noted that compliance with all the 
requirements in this standard will be required as a condition of continued Listing anJ Follow· Up Services after 
the effccti\'c datt> and understanding of this should be signified in writing. 

Tlw lvquircments in this standard art: substantially in accordance with UL's bulletin on this subject dated 
.January 1 i, 1984. The bulletin is now obsolete and may be discarded. 

As indicated on the title page, this standard is an American National Standard. 

Rc\'iscd and/or additional pages may be issued from time to time. 
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STEEL U!'fDERCROUND TANKS FOR FLA:\IMABLE A!'fD COMBUSTIBLE LIQUIDS- UL .SB 

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, :md use derived from consultation 
'"ith and information obtained from manufacturers, users, inspection 
authorities, and others having specialized 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 '"ith 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. t:l.. in oc·rfnrming 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 professional judgment given with due consideration to the necessary 
limitations of practical operativ•· _ . .,,: " ' · ·'· :.,c the 
Standard is processed. UL shall nu1 i.J~.: &~.:::.puu::.•u•c •v '"'>van .. •v• ... ..: use of 
ur reliance upon this Standard b) any on,• .. UL shall not incur any obligation 
or liability for damages, including consequential damages, arising out of or in 
connection with the usc. interpretation of, or reliance upon this Standard .. 

F. ~tany tests required by the Standards of UL are inherently hazardous 
and adequate safegu·m•~ t,,P .... ,.r.,nnnel and property shall be employed in 
conducting such tests. 

r 
APRIL t.s, 1986 

) 



I 

I 
I 
I 
I 
i 
I 
I 

' I 
t 
I 

APRIL 15, 1986 STEEL UNDERGROUND TANKS FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS- UL 58 l 
r. '!;' 1'\1 1;' 'Q A T 

I 

Is 1~ cope 

' t Th,.~,. ,.,,,..,.,,.,..,.,,."'" ,.",.,.,. l,n,.; .. ""'''l 

:umn~phc•ric·r~·p•• o:rr>cl ranks inr~nded for rhe storal!'c> 
underground of tlammable and combustible liquid~. 

I . 2 These tanks are intended for installation and use 
; .. i.l\.wtu .. u'-~: ";,:, lltc Standard for the Installation 
ofOil·Burning Equip~ent, NFPA 31, and the Flam· 
mable and Combustible Liquids Code, NFPA 30. 

! 

1.3 Tanks covered by these requirements al'c cylin­
cirical tanks that are fabricated, inspected, ann tested 
for leakage before shipment from the factory as com· 
pletely assembled vessels. 

1.4 These requirements do not apply to tanks 
1 

' • ~-- ~\ ,.~,Jt.~.fJ fv• \ '\\. !~!, J ~''-'"'! T .... ~ .. :~ .. ~"& 
I 

A. 'SI I 'J>I o:·o ' . . I r. U1l ::,torage, '" ''' I v:J , nu• l.oi~•·' mto:":~. ··:r 
use in chemical and p~trochemical plants. 

. .., r ..... , .... ,l 

'1.1 il a \'aluc 1ur mcasurcmc1n IS lollowc~ b~· a valul .. 
Ill VIJICI UllllS Ill p • .Uc.:llliiCSCS, liiC SC.:\.OliU \'aiUC 1114 

1 ....... h. ''""'"""'irn·oto• Tho• firo:l "'~'"rl v~h••• io: rhP 

l 
CONSTRUCTION 

3. Capacities, Dimensions, and l 
~ictal Thicknesses 

3.1 Capacities, dimensions, and construction detaiJl 
shall comply with the applicable requirements of thi:. 
standard. 

3.2 Tables 13.1 and 13.2 give capacities for cylinl 
dricaJ tanks in gallons per foot of length and in liters 
per meter of length. For a tank with conical head~ 
the total capacity is obtained by adding one-third th j 
!1cight of the heads to the ~),,.11 l .... ~• 1• 

l 
TABLE 3.1 

THICKNESS C?t: S~EEL 
• '? ,. r~ "· , .. lu 

l 
.. ( .. · Minimum Thickness ~0 Jrr61- c " 

-t' .;t?'f:J 1o. . -------------------
Carbon Steel 

• ,. jl 

Capacity 

U.S. Gallons dm3 

Up to 285 
286 to 560 
561 to 1100 
1101 to 4000 
4001 to 12000 
12001 to 20000 
20001 to 50000 

Up to 1078 
108210 2120 
2124: to 4164 
4168 to 15142 

I 

15145 to 45425 
45429 to 75708 
75712 to 189270 

Maximum 
Diameter 

Inches m 

ayL • 
48 1.22 
64 1.63 
84 2.13 

126 3.20 
144 3.66 
144 3.66 

Uncoated 

Inches . mm 

0.067 b 1.70 
. . 0.093 ,, .. 2.36 

0.123 ·ul· 3.12 
0.167 I P· 4.24 
0.240 ·~ 6.10 
0.302 :•; 7.67 
0.365 ~ ·. 9.27 

a42 Inches (1.07 m) for carbon steel and 48 Inches (1.22 m) for stainless steel. 

Galvanized 

Inches mm 

0.070 1.78 
0.097 2.46 
0.126 3.20 

Stainless 

__ s_•_e_e'--l 
Inches mm 

0.071 
~::n 0.071 

0.086 2.18 
0.115 2.92 
0.158 4.01 
0.209 5.3, 
0.240 6.10 

l 
l 
l 
l 
l 
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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 .rrcuive June I, 1!187 

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

Paragraph 3 • .f effective June 1. 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 .-long 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 capacit~· and a plus toleram:c of 5 percent in 

•thrr thr mn,·if"'t"lnn' ,Jt ... ~l'th•r f _. ••• ,.. -··n·~ ..... ._ 1 •• ~,· .. ·~~ 

'" t't:lluiuc.:u 101 laiiKS \:UIISli"U~tcel 01 V. H>l ·lllC:h 

(4.24-mm) or thicker steel. 
Pansnph 3.8 crreeli¥C June I, 1!187 

4. Materials 

4.1 A tank shall be constructed of commercial or 
structural grade carbon steel or of Type :-so4 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 Steel, 
Carbon (0.15 Maximum, Percent), Hot-Rolled 
Sheet and Strip, Commercial Quality, Hot-Rolled 
Carbon, ASTM A569~I.UReapproved 1979); or 
Specification for Hot-Rolled Carbon Steel Sheet 
and Strip, Commercial Quality, Heavy Thickness 
Coils (Formerly Plate), ASTM A635-81; or 

B. Have (1) a carbon content of0.3 percent or less, 
or a carbon equivalency of0.53 percent or less, and 
(2) mechanical strength and welding characteristics 
at least equivalent to one of the steels specified in 
item A. 

4.3 Stainless steel shall comply with the Specifica· 
tion for Stainless and Heat-Resisting Chromium· 
Nickel Steel Plate, Sheet, and Strip, :\~TM 

:\ !67-~~· :·- ~:r~··· ;!ic:u:ron r. •· " •• lh·sisting 
Chromium and Chromiurn-Nkkcl !:>tainlcs:~ Steel 
Plate, Sheet. and Strip for Pressure Vcs:~cls, .-\ST:\1 
A240-82C. 

. / .. -- ~ I 
/- ."'~ - :; . ... ,;,:. (p ~ _;, - _,· 
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.~. Shell Joint!! .\.Shell joint Nn. 4 in Fi•· .. ~··; 1 ch:oll nnr h .... c ... l 
on a tank lar~cr than 96 inches (2.44 m) in 

, , .\ ~:.~·!!~;>in: ••f :1. :ank :>itall uc unl! ol the c.:on· 

:-ll m UUII:> UIU::ilfi:lli:U in i;i~un: j.1 CXI..t:}Jl thal: 
utalllct~:r. o.~uu l 
R 1.\h,·ll if'inr :-..,:,, 7 in Fimm• 5.1 shall nnr hr11c .. n 
un a t~nk larger than 65 inches ( 1.65 m) 1~ 
diameter. j 

..,.......c 

FIGURE 5.1 
SHELL JOINTS 

t-0 4 ,........cF 

' I J c--
* • ~ CF.,.......- ! 

No. 1- ALL OIAM. No. 2-ALL OIAM. No ~-ALL OIAM. 

" • 1 

No. 4- MAX. DIAM No.5- ALL OIAM. 
4 l-112" Min. 02.7 mm) 

No. 6-ALL OIAM. 

52779 

,. --1 j--5/32" (4.0mm) Min. Separation 

.l.~t ---r--·--t._ _ __.r-t-,_2 I • t 
f 1.1-112" Min•l 

(38.1 mm) 

i 

No. 7-MAX. DIAM. 65" 
(1.65 m) 

No. B-ALL OIAM. 

B - Overtap -1121nch (12.7 mm) minimum. 

C - Continuous welds. 

CF - All lap welds shall be continuous full fillet welds. 

D - Overtap -1121nch (12.7 mm) minimum for 
diameters 481nches (1.2 m) or less; 3/4 Inch (19.1 
mm) minimum for diameters over 48 Inches (1.2 m). 

E - 1121nch (12.7 mm) minimum diameter lock weld, 
not over 121nches (305 mm) apart. 

T - Tack weld 1 Inch (25 mm) spots, not over 12 Inches 
(305 mm) apan. 

t - Thickness of backup bar to be same as shell 
thickness. 

l 
l· 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
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8 STEEL UNDERGROUND TANKS FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS - UL 58 APRIL 15, 1986 

6. Heads and Head Joints or more pieces are used, joints shall comply with the 
requirements for shell joints in paragraph 5.1. 

6.2 A head of a tank may be flat, dished, or conical. 
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 "pieces for diameters or from 49 to 96 
inches ( 1.24 to 2.H m), anc.l fuur pic:ccs for diameters 6.3 A head of a tank shall be anached to the shell 
offrom 97 to 144 inches (2.46 to 3.66 m). When two hy one of the joints iJlustrated in Figure 6.1. 

FIGURE 6.1 
HEAD JOINTS FOR ALL DIAMETER TANKS 

NO.I I 

s c;J ~ 
NO.I3 u 

-f'r ,r----:....~ 

~CF 
52780 

B -Overlap- 112 Inch (12.7 mm) minimum. 

c - Continuous welds. 

CF - Shall be continuous full fillet welds. 

F 

J 

K 

- Not less than five times head thickness - minimum 

- Joint No. 21 -Minimum thir.lrnP!lo:t ,.., 1),11S7 '"'=h 
(4.24 mm). 

- Joint No. 22 - Heads reauire braclna. ,,.,. .... ,,. • 
0.16~ 

(4.24 mm). 

T 

-t B r-- CF 

NO.I2 

---1 B L.­
r----...:......:......,I.VCF 

T:J'I~~~ 
N0.24 

-Tack weld 1 Inch (25 mm) spots, not over 12 Inches 
(305 mm) apart. 

- Minimum, 1 X shell thickness. 

Heads ms:t~ twa fl::t~. ~!~he~, ==- ::::-.~. 

Height of cone heads - not less than one· 

Height ot dished heads shall cnnfnrm .,.. -r.,._ •• 
6.1. 
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'" ,.,,,,,.,,,.,.rJ fl:'lt hParl nf :t r:.nl- .,h.,ll ''" 1 ...... 

··d 111 acTordance with Figure 6.2, No. 1 or 2, and 
:u lt\'ol\1 ..&IIU :.IICII :.lliUI UC: IUaUc Ul :.lCCI IIOl ICSS tllall 

•.-. ; •.. I. fl• ....... -\ ···~ • ... , •••&\..~"!.. 

:u· J.ran·d. 

52781 

t:IGURE 6.2 
BRACING FOR UNFLANGED 

FLAT HEADS 11."10 !ULKHEAOS 

' • I 

B -I Not greaterl w r 
than 45• 

B-2 
BRACING FOR FLANGED FLAT BULKHEADS 

B-3 

c 
s 
If 

v .. 

T 
v 
X 

T 
X 
y 

r.ti';IIAF 1: ? tr:nnt'ti\ l 
-Weld. 
- t-rom center, ilpprOltlffiill~ty ••- "' u .. ut•or:u:o. 

l - Bracing. 
- Ml(otmulll umgtn 01 tout • 

l 
- Tack welds, not over 121nches (305 mm) apart. 
-Bracing. 
- Not over 2 Inches (51 mm) from shell. l 

tttiACING FOR FLANGED FLAT 
BULKHEADS l 

- Tack welds, not over 12 Inches (305 mm) apart. 
- Not over 2 inches (51 mm) from shell. l ... 
- Bracing (locate 6 Inches (150 mm) below center of 

head). " 

l 
r. r.. ·' runi,·:,: lwati •• r ;, t:.uk ;;hall have a height ol .. 
1\01 li"SO: rh:m nno•·two•lfrh I h.- ni;tmf"rl"r nf the tank. 

6. 7 The depdt of dish of a dished head shall not bJ 
less than that specified in Table 6.1. 

l 
6.8 Strut bracing for unflanged flat heads an,l· 
bulkheads shall comply with Table 6.2. 

6.9 Surface bracing for unflanged flat heads an<.ol 
bulkheads shall comply with Table 6.3. 

l 
6.10 Surface bracing for flanged flat bulkheads sh~ l 
comply with Table 6.4-. 

l 
l 
l 
l 
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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 to 60 Up to 1.52 1·1/2 38 97-108 2.46-2.74 4·1/2 114 
61-72 1.55-1.83 2 51 109-120 2.77-3.05 5·1/2 140 
73-84 1.85-2.13 2·112 64 121-132 3.07-3.35 7 178 

85-96 2.16-2.44 3-1/2 89 133-144 3.38-3.66 8 203 

-------- ·--·--·· 

NOTE -The use of standard S.J. (metric) sizes and weights of angles, channels, and 1-beams as substitutes for the U.S.A. structural 
units specified in Tables 6.2, 6.3, and 6.4 shall be based on those sizes and weights having an equal or greater section modulus (S) • 

TABLE 6.2 
STRUT BRACING FOR UNFLANGED FLAT HEADS AND BULKHEADS" 

Diameter Head Channels Angles 

-···-·--·-
Section Section 

Modulus(s) Modulus(s) 
Inches m Size. Inches ln.3 Size, lnchP.s ln.3 Inches mm 

.• ••a.- -~---·· ·--·- ··----··-··- --·--· ---- ··-··---
Up to- f\(1 IJp !~ ~.52 , by 3/e b1 tts O.Oo&ab 1 by , by 1/8 0.031 1 25.0 

61-72 1.55-1.83 1 by 3/8 by 118 0.048b 1·114 by 1-114 by 1!9 0.049 1·1/4 32.u 
73-84 1.85-2.13 1 by 1i2 ~y 118 0.063b 1·1/2 by 1·112 by 1/8 0.072 
85-96 2.16-2.44 1 by 1/2 by 1/8 0.~63b 1·3/4 by 1·3/4 by 3l1S 0.140 
97-108 2.46-2.74 1·1/2 by 3/4 by 1/8 0.147b 2 by 2 by 3116 0.190 

109-120 2.77-3.05 3 Inches - 4.1 pounds ,_,b ..._ ' . .., .... ~. f , .. 0.250 

1·1/2 38.0 
i·3/4 44.U 

2 51.0 
z 51.0 

121-132 3.07-3.35 3 Inches - 4.1 pounm. ~. , .. 2·112 bv ?-11? t-ov • 0.480 2·1/2 64.0 
133-144 ~-:t~-?.56 3 inches - 4.1 i).:,.,uus 1.1~ 2·112 by 2·1/2 by 5/16 0.480 2·112 64.0 

asee Figure 6.2, No. 1. r bFlange of channel welded to head or bulkhead and !lhell. 

r 
r . 

r . 

r . 
. 
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i.J•ameter Heao Channels 

lnenes m Size 

l 
II 

TASLE 6.~ 
•• ,..,. ...,, •• •'••e A nc:a 

00-------l 
Ang1es 

Section M~dulus(s) 
ln." S1zes, 1ncnes 

Min. Section ~Modulus(s1 
ln." 

0- 0 ---·-·-·--------- -·--· .. ----·--- ---------
Up to 60 Up to 1.52 3 Inches - 4.1 pounds 

61-72 1.55-1.83 3 inches - 4.1 pounds 

,.,_0 .. l.o::i-2.l:S " m..:uc:.. - ;i.o+ pounds 

o.; 2016-2.44 o:. incnes - 6. 7 pounds 3.ob 

97-108 2.46-2.74 5 inches- 6.7 pounds 3.ob 

109-120 2.n-3.05 6 Inches - 8.2 pounds 

121-132 3.07-3.35 7 inches - 9.8 pounds 

133-144 :_\ 11!-:.!.66 7 incnes - 9.1S pounos 

:tsee F•gure 6.2, No. 2. 

2 by 2 by 3/8 or 

3 by 3 by 7116 or 
3·1 1:' hv 3·1/2 by 5/1 f'i 

3·1/2 by 3·112 oy 112 or 
4 by 4 by 3/8 

4 by 4 by 1/2 or 
5 by 3-112 by 3/8 

4 by 4 by 3/4 or 
6by4by3/8 

5 by 5 by S/8 or 
'i by 4 by 112 

5 by S by 3/4 or 
6 by 4 by 9/16 

5 by 5 by 3/4 or 
6 by 4 by 9116 

0.35 

l 0.95 

I.:!U 

l 2.00"' 

2.8ob 

l 3.9ob 

4.5ob 

4.5ob l 
l 

bshort leg of anglo or flange of channel welded to head or bulkhead. 

---------------------l 
TABLE 6.4 

SURFACE BRACING FOR FLANGED FLAT BULKHEADS8 l --------------------------------------------------------------------------Diameter Head I·Beams 

Inches m Size 

72-84 1.83-2.13 3 Inches- 5.7 pounds 

BS-96 2.16-2.44 3 inches - 5. 7 pounds 

97-108 2.46-2.74 41nches- 7.7 pounds 

109-120 2.n-3.os 5 Inches - 10 pounds 

121-132 3.07-3.35 5 Inches- 10 pounds 

133-144 3.38-3.66 5 inches- 10 pounds 

-see Figure 6.2, No. 3. 

bFionge of !-beam or channel welded to bulkhead. 

Channels 

Section Modulus(s} 
ln.3 Size 

1. 7b 3 inches - 4.1 pounds 

1.7b 4 inches- 5.4 pounds 

3.ob 5 inches- 6.7 pounds 

4.8b 5 inches- 6.7 pounds 

4.8b 6 inches - 8.2 pounds 

4.8b 6 inches- 8o2 pounds 

Section Modulus(s} l' 
ln.3 

1.1b 

l 1.9b 

3.ob 

l 3.ob 

4,3b 

l 4.3b 

l 
l 
l 
l 

) 
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7. Compartment Tanks 

7 .I Bulkheads of a comparrmcnt tank sltall be wn­
structed so that any leakage through joints will be 
directed to the outside of the tank rmher than from 
one compartment to another. Sec Figure 7.1 for ac­
ceptable bulkhead constructions. 

7.2 A single hulkhcad of a compartment ;ank. il­
lustrated in Nos. I 0 J and J 02 of Figure 7 .I. :-h<all be 
constructed of one piece of matcrbl and ma\· be tlat 
or disrred. The height of a dished bulkhead ~h:11l not 
be less than that specified in Table 6. I. 

7.3 A bulkhead of a double bulkhead tank, il­
lustrated in No. I 00 in Figure 7.1, shall be ccmstructed 
of not more than two pieces for diameters of -1-B 
iuches ( 1.22 m) or less, three pieces lor diameters of 
from -l9 to 96 inches {I. 24 to 2. 44 m ), and four pieces 
lor diameters of from 97 to 144 inches (2A6 to 3.66 
m). When two or more pieces are used, joints shall 
t:mnply with tht' requirements for shell joints in 
paragraph 5.1. 

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

FIGURE 7.1 

A 

R 

BULKHEADS FOR COMPARTMENT TANKS 

NO.IOO 

NO.iOI 

( 
) 

) 
52782 NO.I02 

- Bracing as per fable 6.4 if diameter e~tceeas 

I~ IIIO.:ht::O. p .0 1111 

- 117 ir>r.h 11?. 7 rnm\ 

... ,. , __ ... "•". --" -·. ···-·· \ . " 

........... 
FLANGE FOR TESTING 

I 
""'Tangent line on head 

~ \ 
w\1- ( 

I~ j 
'. 

--jp. t MIN. 

) 
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l 

\'• tloolhlll.~\.'\1 ju&\ IJ,•&I\.IH."'&.IU V& ~ \..Vh&IJ•U ·•••""'"'"' 

"' It 1 ••. lu"t•"•••• ;,, .,,..,.,,,.,...,..,., •• , , ... ;,}, l="it"'"•t•·•• h ') 

: ."' ·~ :rnrl .;hall he m11dc of slt:el nor less th:tn 
;..; "''"h (-l.:H mm) thick. 

:·t.l .-\ pipe r:unnccdon shall hl· provided by \\"ddim.!l"" 
tu the tank a standard threaded ptpe coupling. a 

"' . . . "'. . "' 
•lllo'-.oiU' u ULlU!)\., VI~ ~hiU\ .. u.U\..1 tl\olh J-11}1\.. Utppt~, VI '".' 

. \ :~~ugt..:,l flill Lu:kh~aJ vf" \...Ji&ip~r~nA~ii\ ~., .. :._ 

..... ,,. than i2 inches (J .83 m) in diameter shall be 
' '·.' ·-·' ...... 1 ••• ~.r n~ ...... ...1 ····--··cc·=~ .. ... ct~ .. ~ ·-l·. •I 1.1Vo1''-U •&oiiU :!) .. .11\."'"f.""'U loiUol&~'\oW '-VI&I& "lVII '' ,._._.._ ...... 

a oipe nipple that in turn. is welded to the tank . 
.......... 

·: ,. -hall hl' braced as illustrated in No. 3 of Figure ~-2 Conve~~ional ~~es of pipe connections are il-

1
.1 

IU:>ll iih:U Ill l'l~Ul"C 0. 1. 

.-\ flanged Oat bulkhead 72 inches (1.83 m) or 
.... "' tliaml'frr rln,.!l nnr rt-rl'tirr hracing. 

8.3 The minimum length of thread in a pipe con-
nection shall be specified in Tahle 8. J. '1 

J 

No. 60 

No. 62 

No. 64 

No. 66 
52783 

FIGURE 8.1 
PIPE CONNECTIONS 

No. 61 

No. 63 

No. 65 

No. 67 

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

No. 60 - Half 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 llange. 

l 
l 
l 
l 
1 
l 
l 
l 
l 
l 
l 
l 
l 
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TABLE 8.1 
PIPE CONNECTIONS 

Pipe Size• Nominal Minimum Length of Thread 

Minimum Thickness of Flange 
Section of Pressed­

Steel Fittings 

Inches Inches mm Inches mm 

··-- --- ·-------
118 1i4 

1/4 318 
318 3/8 
112 1/2 
3/4 518 
1 5/8 

1·114 11116 
1·1/2 3/4 

2 3/4 
2-112 

3 
3-112 

4 1-1/8 
5 1·3116 
6 1-1/4 
8 1·3/8 

astandard for Welded and Seamleu Wrought Steel Pipe, ANSI 836.10-1979 

TABLE 8.2 
SIZE OF VENT-PIPE FITTING 

capacity ol Tank Nominal Pipe 
Size•. 
Inches U.S. Gallons L 

0 to 500 Up to 1895 1-114 

500 to 3000 1900 to 11355 1·1/2 

3001 to 10000 11360 to 37855 2 

l0001 to 20000 37860 to 75710 2·112 

20UII • to 35000 75715 lu I.S~of!:IO 

35001 to souoo 132495 to 189270 

1Standard tor Welded end Seemless Wrought Steel Pl~l!. ANSI 

836.10-1979 • 

tS.,.. :-\ pressed-steel pipe-connecting titting shall be 
ll) tnstallcd with the hub section on the inside of the 

· ·' ·· ' ·· ' ;, Nn. f\•> 

ol Figure B. I. The minimum thickness ol the llangc 
.. :\::i{;~ :ih'-l!! h..: ~.:; S~\.!t.;!~._\! i;. ·:·;,!~:..: !~.: · 

'·. • • \ 11:111 JliJIC III)J)JIC ~rlolll IJl. \\ Clllnl Ill .Ill ''''"' 

••• ............. \..\oil •••• ',,, ..., • ..... • ':"' .... • .. • 0 

6.4 
9.5 
9.5 

12.7 
15.9 0.123 3.12 
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 
31.7 
34.9 

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. 

B. i If the application of a tank is such that pipe· 
connecting openings in the top arc required to be 
grouped, the openings may be located off center of 
the longitudinal axis under the conditions specified 
;II !J<ll\tgl"&llJJ. 8.0 . 

8.8 No opening in the shell of a tank shall be locatt-cl 
more than i..! inches {JU:> 111111; • :. ••u i itc longittulu 
ro·n•· .. ·'> ·' .1.. · ; •1 1,. : . • .:· dtc JH!JI' 

coupling or other pipe-connecting lining welded to 
•he tank shall terminate: above the top of the: shc:ll. 

8.9 All !'f"'nins~ i~ ~ !~~!: ::~::!!! h .. ~~~ .. ..,, · .. ·i:!. 
wooden plugs, metal covers, or the equivnlt·nr. w pro· 
teet the threads and exclude loreign matter while the 
tank is in storage or in transit. 

\i. 'v ~:.a~11 tanK snau t1avc a ptpe connecuun 01 a !'tzc 
nnr It•<:<: rh~n rh;t~ 5p<.'cifit·d i~ T:!h!•_· ~ 2 f--:· :!:~:!··!: 

rnt•m nf :t ''''"' ninP. 

". I I :\11 "lJCIIItlg lor t:onncn1ut, uta ,·cut pq>t: sh:w 
... ~ ..... ._ u·"··_."'""u lu c.& IUc.&UUVl\.: \..U\ \..& .. 
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\1'1111. ·~- l!lllli STF.EL UNDERGROUND TANKS FOR Fl.-'\f!\t.-'nu: ANO r.O:O.fRUSTIRLE LIQUIDS- Ul • .SH 1 
. . . : .. '···" 1 ...... ~,._ •. ;.1, •• 1 ...... l 

..................... ~ .... J •• • • • ....... ... ... • • . 0 •• 

. \ m;mhnl~. 11provided in a tank. shall be located 
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CF - Continuous full fillet weld. 

p - Gasket material, 118 inch (3.2 mm1 .t.i.:;.. mmrmum - ring or l 
face gasket. 

Q -Minimum, 112 Inch (12.7 mm) bolts spaced 4 Inch (102 mm) l centers maximum. 

R - Minimum, 2 Inches (51 mm) for tanks 6 teet (1.8 m) In 
diameter or larger. l - Not less than 0.1671nch (4.24 mm) thick. 
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10. Heating Coils and Hot Wells 

10. J A heating coil or hot well that is provided as 
a part of a tank assembly anci that handles"' lluid other 
than that stored in the tank, such as steam or hot 
warcr, ~hall have no joints in the portion or the roil 
or well that is located within the tank unkss the joints 
arc continuously welded or hrnzt:·cl. 

10.2 Inlet and outlet conn<:ctions of a ht:·atin~ t:oil 
or a hot well shall be locatcd abuv..: til..: ;,i!-;111::-.t 111· 

tcncleclliquicllevcl. A continuous weld shall he made 
where a connection pierces the shell of the tank ur a 
manhole cover. 

MANUFACTURING AND PRODUCTION 
TESTS 

11. Gc·nc·r:~l 

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

A. Applying internal air pressure and using soap­
suds, linseed oil, or cquivalem materi:ll for tlw 
detection of leaks. The test pressure is ~:· ?::· 5 - -
psig (34.5-48.3 kPa); or 

B. Completely filling the tank with water and ap­
plying an additional 5 psig (3-!.5 kPa) pressure while 
the tank is placed in the position in which it will 
be installed. 

J I. 2 If leaks arc noted during the test, the tank shall 
be made tight by welding and retested. Defects in 
welds shall be repaired by chipping or mehing out 
from one 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 .I Each tank shall be marked with the name of 
the manulacturer or a distinctive marking, which may 
he in r.nrl<>. by which it may be identifi[•d a:- thl· pr •. 
duct of a parti~.:uiar 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 tactory. 

12.3 F.ach tank shall be marked with the minimum 
g~!;c steel usco iu its construction. 

Para~raph 12.3 clfectivc June 1, 1987 
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TABLE 13.2 
LITER CAPACITY PER METER 

OF LENGTH 

Diameter in mm Liters (dm3) 1-meter Length 

600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
JJC!l 
3400 
3500 
3600 
3700 
3800 

282.7 
384.8 
502.7 
636.2 
785.4 
958.2 

1131.0 
1327.3 
1539.4 
1767.2 
2010.6 
2269.8 
2544.7 
2835.3 
3141.6 
3463.6 
3801.3 
4154.8 
4523.9 
4908.8 
5309.3 
5725.6 
6157.5 
6605.2 
7068.6 
7547.7 
8042.5 
8553.0 
9079.2 
9621.2 

10178.8 
10752.1 
11341.2 

APRIL lS, 1986 
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INTRODUCTION 

1. Scope 

1.1 These requirements cover preengineered 
corrosion protection systems. Part 1 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-em. 

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 with a s 
cific re'iuircmc:nt that: 

A. Involves a feature or characteristic 1 

needed in the application of the componem 
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 reco~nized rating established for the 
tended condttions 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 t 
ceeding specified limits, and shall be used 01 

under those specific conditions for which th 
have been recognized. 

Units of Measurements 

2.5 If 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 t; 
latest edition of that code or standard. 

Glossary 

2.7 CLAD-· The words "clad" or "claddin. 
refer to an FRP (fiberglass-reinforced. plasti 
coating, of substantial thickness, as used for tl 
exterior surface of a Composite Tank (Pa 
11). 

2.8 HOLIDAY- A small fault or pin ho 
that permits current drainage through the di 
lectric coating. 
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""erminology 

2.9 In the following text, a requirement that 
applies only ~o a panicular type of tank is so 
identified by a specific reference in that require­
ment to the type or ~s of iank involved. Ab­
sence of such specific reference or use of the 
term .. tank• indicates that the requirement ap­
plies to all underground storage tanks unless in­
dicated otherwise. 

CONSTRUcriON 

!.General 

S.l The construction and assembly of a corro­
sion protection system shall be evaluated based 
on its intended application and use. 

4. Materials 
I 

PART I- PREENGINEERED 
CATHODIC PROTECTION 

SYSTEMS 

CONSTRUCTION 

5. Components 

Galvanic Anodes 

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

A. High-purity zinc anode with the composi­
tion specified in Table 5.1 and complying with 
ASTM B418-78(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. 

Element 

TABLE 5.1 
ZINC ANODES 

Percent Composition 

· 4.1 Only new materials and components shall 
be used in the fabrication of corro~ion protec­
tion systems for steel underground storage 
tanks. 

Aluminum 
Cadmium 
Iron 
Zinc 

(TM-463) 

0.005 maximum 
0.003 mulmum 
0.0014 maximum 

Remainder 

TABLE 5.2 
MAGNESIUM ANODES 

Percent Composition 

Element Type,. Type n• 

Alvmlnum s.o-7.0 5.3-6.7 
Zinc 2.G-4.0 3.5 
Manganese 0.15 minimum 0.15 minimum 
Copper 0.1 ma::.: .. · ·: ~axfmum 
Silicon 0.30 meldmum 0.30mulmum 
Iron O.D03 mulmum 0.003 mulmum 
Nlclcel D.003 maximum 0.003 maximum 
Others D.3meldmum D.3mulmum 

Magnellum Remainder Remainder 

.,.._ anodH.,. commonar referred to 11 AZ-13 TJpe I, II, and Ul H1. 

~.node. 

o'II-4M) 

Typem• 

5.3-6.7 
2.5-3.5 
0.15 minimum 
0.02 maximum 
0.10 maximum 
0.003 maximum 
0.002 maximum 
0.3 lnuunuln 

Remainder 

MG-MNAUoy!' 

0.010 mulmum 
0.0 
~1.30 

0.02 maxJmum 
0.0 
0.0:! ... •Yimum 
0.001 maximum 
G.w .o .. 
D.3 maximum total 
Remainder 

. ·. ~. 

1 
'11 w .. 

l 
l 
l 
l 
l 
l 
l 
~ 
l 

l 
l 
l 
l 
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5.2 Anodes shall b~ pCr.'-;.,"gcd h-. :1 water­
permeable container and the assembly shall 
comply with the Anode Assembly Dur~'>ility 

Test specified in Section 8. Anodes shall be sur­
rounded by a minimum of 1 inch of backfill mix­
ture complying with the requirements of para­
graph 5.6. 

5.3 A cored an9de shall be fabricated wiLh a 
galvanized steel core situated axially within the 
anode. 

5.4 A cored.~node 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. 

Backf"..U 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-em 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 coatin~ shall comply with the require­
ments in Sect1on 10, Dielectric Coatings. 

Pressure Wire Connectors 

5.9 The clamping movement of a connector 
shall be constru ... i.c::u in such ;:. ~;u1uer that it u 
~:tpa hle of acce~ting a wire size of at least No. 1 ~ 
AWG (3.3 mm ). 

5.10 Examples of acceptable clamping mean! 
include: (1) direct·bearing screws .wath or with 
out use of a pressure plate, (2) a ·pressure plate 
and a screw, (S) deformation of the connecto1 
barrel {crimping) using a special tool, or (4) a nu· 
threaded onto a split screw. 

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

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

: ' 

6. Cathodic Protection System 
Assembly 

', . . . .. 
General .. 
6.1 Preengineered cathodic protection systen 
shall consist of the following components: 

A. Dielectric coating 

B. Electrical insulating devices (bushin@ 
and gaskets) .... 
C. Galvanic anodes .. 
D. Test station provision ,, 

. ' ~ f • ;~·~ . • .. . : I".'J 

6.2 Cathodic protection systems shall be cot 
strutted to provide a minimum system desig 
based upon a 5000 ohm-em soil resistivity. 

Dielectric Coatings 

6.S Dielectric coatings shall be applied to a 
exposed exterior tank surfaces, including attacl 
ments such as anode holders and attachmeJ 
lugs. Crevices into which the coating will nc 
penetrate or cannot be properly bonded shalll 
seal-welded prior to application of the coatin1 

....... 

... ... ~ 
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_,1ectrical Isolation Devices ..... · 

6.4 .- . All. tank openings· shall: be· supplied with 
electrical insul3ting ~evices (bu.Shings or gaskets) 
installed prior to· shipment~·:''·. I· · · · · 

6.5 Tank openings and insulating devices shall 
be closed with a wooden plug, metal cover, or 
equivalent to protecf:!the threads or flange and 
gasket:face from damage and to exclude forei~ 
material while the tant. is in storage or transtt . . 
Galvanic Anodes · ···· •:• ., 

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 !4 feet 
(1 0.4 m) long require both head- and shell-
mounted anode assemblies. · 

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. 

) '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 !4 feet 
(10.4 m) or less, anodes shall be equally distrib­
uted on each head of the tank. When tank length 
is greater than !4 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 paragrat-1: 6.10- 6.14, or 
by a method shown to be .equivalent by test or 
derivation. 

· ...... :. 

6.10 Total system current requirement shall 
be calculated as follows: . 

where: 

I Cl 0.025 X 1cr3 amperes x A 
tt2 

I = total system current requirement, 
ampere 

A = total tank exterior surface area includ­
ing we_lded~n attachments, square feet. 

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

G.0621X P X (In (4 IC Ur) • 1) R ::::a -----...;.._~_..;._..;. __ _ 

L 

where: 

R = anode resistance, ohm 

P = soil res•stivh, = 4000 ohm-em 

L = anode length. inches 

a = equivalent radius, inches = radius of cy­
Hndrical anodes, or ..[A for noncylindrical 
anodes T 

A = cross-sectional area of anode, square 
inches 

i ., 
A'~ . .... ,. 

l 
l 
l 

l 
l 

l 
l 
l 
l 
l 
l 
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. 
o.i~ Avatl~ble galvanic anode current shall be 
calculated.on ·the basis of anode-cathode driving 
potential and the resistance of the anode in soil 
as follows: 

EC·EA 
I= 

R 

where: ... 
= 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 

6.1 S 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 6.1 0). 

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

W= 

where: 

212.100 xl 

CxNxU 

W = minimum required anode weight, 
pounds 

i = available anode current, ampere 

C = anode energy capability ampere-hours 
perpound · 

N = anode efficiency, decimal 

U = anode utilization factor, decimal 

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

iABi..E 6.1 
ANODE DATA 

Ano.i• Type 

Magnesium 

Item ZJnc 

.c 
.·.·N. 

AZ-63 Mg.-Mn 

1000 
0.50 

.· u 
EA 

372 
0.9 
0.85 

·1.1 

1000 
0.50 
0.85 

·1.55 
.·.:. 0.85 

C - Anode enetgy capability, ampenH!oura per pound. 

N - Anode etftclency. 

U - Anode uiWutlon factor. 

EA - Anode solution potenil.s, volta. 

-1.73 

v ..• 

6.15 The lead wire of cored anodes shall-be (l 
thennite-welded or (2) mechanically fasten~ t 
the tank using a weldable steel. pressure ·,wir. 
connector complying with the requirements < 
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 
e<JUivalent method. Anodes shall be installe 
wtth a loop consisting of at least 8 inches (20 
mm) of free wire to provide strain relief .. 

' ~ •: , • I 

• • ; ... 0 • 0 •• ~ :. 

6.16 Cored anodes shall be secured to the tan 
by means of anode holder assemblies complyin 
with Section 8, Anode Pull and Durabilit 
Test. · · :·.:·· .... 

• .. • •• -1&. 

6.17 Wire connectors and any exposed ba1 
lead wire conductor shall be covered with ins1 
lating tape complying with the requirements f< 
weather resistant insulating tape as described i 
the Standard for Insulating Tape, UL 510, c 
equivalent means. 

-::.. .. :.. .. , .. . -~:: .. 

-. 
·' .... ~ 0 
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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 o£.~~ least 2 inches between the 
anode and the tank.' ·· ·· 

• I 
•• I 

7. Test Station Erovision 
I 

7.1 Each tank ·fitted with a preengineered 
cathodic protection ~system shall 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. 

I 

PERFORMANCE 
I 

8. ~~~-~_and D~ability T~ts 

Anode Lead .Wire Pull Test 

8.1 The lead wire of the anode shall withstand 
a direct pull o£70 pounds (S 11 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 tin til the test force is 
achieved. . . I . 

I 
I 

Anode Assembly Durability 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 S.!t 

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 venicallinear plane. 
The sample is to be vibrated at a frequency of 5 
hertz at a double amplitude of vibration of I 
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.S, there shall be no 
breakage of the conductor, stripiing of threads, 
shearing of pans, separation o 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 
nGHTENING TORQUE FOR SCREWS, POUND-INCHES (Nom) 

Wire Size, 
AWG(mm2) 

12-10 (3.3-5.3) 
8 (8.4) 

(1'M·466) 

Slotted Head No. 18 
udl.arger 

Slot Width- Slot Width-
O.G471nch Over 
(1.2 mm)or G.0471nch 

Leas lllld Slot·· (1.2 mm)or 
Length Slot Length 

0.251nch Over 
(8.4 mm)or 0.025 Inch 

Leu (8.4 mm) 

20 (2.3) 35 (4.0) 
25 (2.8) 40 (4.5) 

Hexagonal Head 

·Split 
Bolt Other 

80 (9.0) 75 (8.5) 
80 (9.0) 75 (8.5) 

!ill~ t.·-~~- ., . ~-fo'!:t.•!ii .... MJ..:..f?:;_.· • •.•• ,· ·.>" • -. • .·; ·~•. - . • ···~ .... ,. . . .••••• .o • . •. . q •4'JI.:~~ik~~L.·~:~JE.:~'tt"•"''"4i.W~~....I ... :--..... ~.;:4-1'•~:_~',;:. • .:..,,. ...... , .• ' ;;~-~, ... 'J. 
·· ~~~~ .......... ~ .. ·~·· r-#'•• ... , ·• -~- ·.·:; 
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, TABLE 9.2 
TIGHTENING TORQUE FOR SCREWS LESS THAN NO. 10 

Slot Length of 
Screw, Inch (mm) 

Less than 5132 (4) 
5132' (4) 
3116 (4.8) 
7132 (5.6) 
1/4 (6.4) 
9132 (7.1) 

Above 9132 (7.1) 

(TM-467) 

nghtenlng Torque, 
Pound·lnchoi \:.:.OToj 

Sloth Width of Screw, Inch (mm) 

Smaller Than OJ)47 (1.2) 
0.047 (1.2) and Larger 

7 (0.79) 9 (1.0) 
7 (0.79) 12 (1.4) 
7 (0.79) 12 (1.4) 
7 (0.79) 12 (1.4) 
9 (1.0) 12 (1.4) 

15 (1.7) 
·20 (2.3) 

TABLE 9.3 
nGHTENINO TORQUE FOR SOCKET HEAD SCREWS 

Socket Size, nghtenlng Torque, 
Inch (mm) Pound-Inches (Nom) 

1/8 (3.2) 45 (5.1) 
5132 (4.0) 100 (11.3) 
3116 (4.8) 120 (13.6) 
7132 (5.6) 150 (16.9) 
1/4 (8.4) 200 (22.6) 
5118 (7.9) 275 (31.1) 
318 (9.5) 375 (42.4) 
112 (12.7) 500 (56.5) 
9118 (14.3) 600 (67.8) 

(TM-468) 

Pullout Test 

9.S A connector-wire assembly shall be sub­
jected to a direct pull of 70 pounds (S 11 N) for a 
period of 1 minute without separation or move­
ment of the parts relative to one another. 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. 

10. Dielectric Coating Tests 

General 

10.1 The samples specified in this section. c· 
sist of the dielectric coating applied to a m: 
··" • • ... y ' • ' 'SG ro OG... • ' · • . ' ua...ua '" u. • ~ ''' l . ' luu~ aauuuuuau \ 
mm)] steel plate 9 by 5 inches (225 by 125m· 
The coating is to be applied to both sides of: 
steel plate in accordance with the manufact 
er's recommended application procedures. 1 
edges of the samples are to be sealed with 1 

resin used to manufacture the ~pies. 

Impact Test Following Condidoning 
. ··~ .... 

10.2 Unconditioned samples and the samp 
conditioned as specified in paragraphs 10.4 
10.6 shall be su6jected to the impact test spc 
fled in paragraph 10.7. .. . 

10.S The samples shall not be affected by 1 
impact to the extent that holidays form furtl 
than 1 inch (25.4 mm) from the point of imp 
when tested in accordance with ASTM G62-' 
Test Method for Holiday Detection in Pipel 
Coatings. · 

10.4 Representative sample coupons are to 
conditioned in an air-circulating oven at a te 
perature of 7o•c (158°F) for SO, 90, and 1 
days. · · 

Exception: Representative sample cOupons n 
be conditioned in an air-circulating over a 
temperature of 60°C (140°F) for so, 90, ·1: 
and 270 days. · · -··· · ~ · . ' .... 

10.5 Two groups of samples are to be 51 

jected to 180 and S60 hours, respectively, 
light and water exposure in accordance.!w 
Method I of the Standard Practice for Operat 
LiJht-Exposure Apparatus (Carbon-Ate Ty 
Wtth or Without Water for Exposure ofNonr 
tallic Materials, ASTM G2S-81, using appara 
designated Type D or DH in ASTM ~G2S-: 
during each operating cycle of 120 minutes, 1 
samples are to be exposed to light alone for 1 
minutes and to light and water for 18 minu1 

:r·u 

... . 
·. •. •·. .. ,.:·~· .· ~~: 

, , . •,· 

.: ,,. ·~ ·~ l. f 
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10.6 Samples . are to be conditioned for 16 
aours in a cold box maintained at minus 29°C 

(minus 20°F}. · · ' 

10.7 Each Wllple is to be clamped between two 
steel rings having an inside diameter of 4-1 I 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 ·~ • · 

. . -:~ ·.~.r, ·~. . ..-. , 
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 mm2). 

. ,.. . . .. . ..... r·: ... .. ~ ,. 
10.9 Samples are to be im~erse4 vertically in 
each of the liquids specified in~Table 10.1 for 30, 
90, ISO,. 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 

( 1 'iquids are to be maintained at 38°C (100°F) 
·~ _, Juring the tests. 

TABLE 10.1 
RESISTANCE TO ENVIRONMENTAL UQUJDSTESTSOLunONS 

Sulfurfc Acid (pH3) NHrtc Acid (1 percent) 
Saturated Sodium Chloride Solution Sodlum Hydtoxlde 

I (pH12) 
DlatWod Weter. 
Hydrochloric Ac:ld (1 percent) 
Sodium Cerbonate-Sodlum 

Blc:arbonete Solution (pH10) 

10.10 The current demand of the undrilled 
samples is to be measured (both before and after 
immersion) in accordance with Section 9.13 of 
ASTM G8-79, Test Method for Cathodic 
Di~bomliug of Pipdiuc: CoaLin~s. The: l:Ufl't:lll 

demand snail not exceed 0.04 milliampere per 
square foot (0.9 milliampere/m:.e). 

Flexibility_ Test _ ...... :. . 
10.11 After being loaded as specified in para­
graph 1 0.12, 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 apP.lY the load at 0.1 i~ch (2.5 
mm) per minute untd a deflection is obtained, as 
determined by the following equation. 

9.7 X 1crl 
Defloctlon = ----

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 
speci_fied in paragraph 10.17. 

10.14 Samples are to be subjected to three 
drops in accordance with ASTM G1S-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 disband from the steel surface. 
The disbonded area of the perforated samples 
shaH not exceed 1.5 square inch {968 mm2). 
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1 0.16 Sample~ are LObe subjected to Method B 
of ASTM GS-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 
Plectrolvte 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 Weldeod and Seamless Wrought 
Steel Pipe, ANSI B36.10-1979. Insulating de­
vices may form pan 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 ll.S-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) a blind flange onto a flange-type connection. 

11.4 The assembly is to be invened so that the 
psoline 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 The assembly is to be tested for !e~Jr..age ~t 
room temperature prior to and following the 
conditioning program, and also following each 
temperature segment of the conditioning 
program. 

11.6 The assemblv is to be tested for leakatze 
by aerostatically pressurizing the assembly to 5 
psig (S5 kPa) and brushing the device with a 
leak-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. .: · .. ~· 

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 2S°C (7S.4°F) during 
the tests. · · .. •. ·. ."c. w •. 

TABLE 11.1 
RESISTANCE TO AUTOMOnVE FUELS TEST UQUIDS 

FOR INSULAnNG DEVICES 

AS1M Reference Fuel A 
ASTM Reference Fuel C 
15 percent ethanol - 85 percent Fuel C 
15 percent mettlanOI- 85 percent Fuel c 

(TM-47/f; . 

Dielectric Strength Test 

11.9 An insulating device shall not break down 
electrically when subjected to the tests specified 
in paragraphs 11.10 and 11.11. · ·:··--:-::--..-

11.1 0 Samples are to be immersed in dd~nized 
or distilled water for 24 hours. The sample$ are 
then to be installed in a test fixture simulating a 
tank fitting. Threaded bushings are to· be 
pluJtged with a threaded pipe plug. Flange-type 
bushings are to be capped with a .blind flange. 
Test leads are to be attached to the test fixture 
and e~ther the pipe plug or the blind flange. A 
500 volt de potential is then to be appli~ ~ 
the leads for a period of .1 minute. . .: . : -~·.· 

• • ·. . • .:.. iS.~:::. 0 •• 
....... 



lllf 
I 
I 
II 
iii 
ij! 
li 
t 
·"I' ··-·:•e_j 

IIIII 
:lil 

Ill 
i!ll 

,1111 

illll 
Ill 
·!I! 
!II 
ill 
'I 

; I 
; i 

I ! 
I 

. ::.·.·. 

14 EXTERHAL CORJlOSION .. OTECI'ION SYSTEMS FOR STEEL UNDERGROUND STORAG&TANKS- UL 1746 NOVEMBER. 22. 1989 ' 0. .... ~ 

11.11 The. test is to ·be repeated using pipe 
joint sealant t. where recommended by the 
manufacturer. . . . . · · · 

. I ' :•• 'o,..: 

Aging Test 

11.12 An insulating device shall not crack 
when subjected to the test specified in paragraph 
11.13. 

11.1S Samples are to· be aged in a circulating 
air oven for 7 days at a temperature of 87°C 
(188.6°F). Followang aging,;the samples are to 
be installed in a test= fixture simulating a tank fit­
ting and tested for. leakage by pressurizing to 5 
psig (S4 kPa) with air. . ·:· 

• c: ~·cJC'!,~.!.It~· . . ·~·h 
Tmsile Strength .Test. , 

11.14 The_ insulating device material shall 
have ~ tensile strength· of at least 8700 psi 
(60,000 kPa) after conditioning for 70 hours at 
2s•c (7S.4°F) and 50 percent relative humidity, 
and shall retaiil·at Jeast-95 percent of the original 
stren~ following a 7 day exposure in a circulat­
ing alr oven at 87°C (188.6°F). 

11.15 Samples of the insulating device mate­
rial are to be tested in accordance with ASTM 
D6S8-84, Test Method for Tensile Properties of 
Plastics, using Type I specimens. 

· PAR.T 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.· 

. . 
r. ~ · •. ·.·.. •. .-

12.2 External• claddings shall be capable of 
being repaired in. the field in the event that holi­

. days occur ~uring shipping and handling. 

. . . 
12.S . 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 specified in Table 12.1, 
provided the tank is additionally tested in ac­
cordance with paragraph 15.2. 

TABLE 12.1 
THICKNESS OF STEEL FOR COMPOSITE TANKS 

Minimum Thickness 

Carbon Steel 
Mulmum Stalnleu 

C.pacitJ Diameter Uncoated .Galvanized Steel 

U.S. GaUons ctm3 Inches m Inch mm Inch mm Inch mm 

Up to 285 Up to 1078 • • 0.067 1.70 0.070 1.78 0.071 1.10 
288 to 580 1082 to 2120 48 1.22 o.o&7 1.70 0.070 1.78 0.071 1.10 
561 to 1100 2124 to 4184 84 1.63 O.o93 2.38 o.on 2.48 o.oas 2.11 

1101 to 4000 .. 181 to 15,142 84 2.13 0.123 3.12 0.115 2.92 
4001 to 12,000 15.145 to 45,425 126 3.20 0.167 .. .24 0.158 4.01 

12,001 to 20,000 45, .. 29 to 75.708 144 3.66 0.240 6.10 0.209 5.31 
20,001 to50.000 75.712 to 111,270 1 .... 3.88 D.302 7.67 90.240 1.10 

(TM-ot71) 
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PERFORMANCE 

13. Physical P-roperties of ~!::tcr~~!~ 
T~ts 

General 

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

Paracnph IS.I dfecti•• October I, 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 
Alr.()ven Aging 20 A 
Ught and Water Exposure 10 A 

"As·Recelved" 10 B 
Environmental Fluids 40 B 

Impact and Cold 10 c 
Corrosion Evaluation so c 

Permeance/Ciaddlng 20 D 
Dissolution 

COUPON TYPE 

A - 7.5 by 9 Inch (178 by 229 mm) cladding coupons fobrtc.ted per the 
Pfoposed ptOductlon procedure of the minimum ollowablo production 
thlclcnoss. Each coupon Is then to bo cut to provldo ono 2.5 by 9lndl (64 b)' 
229 mm) sample and ono 5 b)' 9 Inch (127 b)' 229 mm) aamplo end both 
samples marlled for ldontlflcollon. The 5 by 91nch sample shin bo odge· 
sealed with the rosin used to manufacture tho coupons. 

B -Identical to Type A, or manutoctured at twlco the minimum allowable 
production thlcknesa (as on alternative to the alngle-alded ••posuro 
samples). 

C-6 b)' 91nch (152 b)' 229 mm) coupons with daddlng of tho minimum al· 
lowoblo production thlclcnou fabricated per the proposed production pro­
cedure on one aide of a flat No. 14 MSG (O.G75 Inch nomlnol) atoel 
plate. 

D- 6 b)' 6lncll (152 by 152 mm) flat cladding coupons fabricated per tho 
pnlpOSCid productiOn procedure of the minimum allowlblo production 
ltdcknols. 

(TM-472) 

Table IS.I erreetlve October I, 1991 

Air·Oven Aging 

1 ~ Cl 0 ,...,.,.,,.,~,,.,,..,,: •. n 5..,._... ...... 1,. ,.,..,tnnnr ..... ,. 'O J• 
o'll li J 'I\, •''- ,,,,,.,.It\., -••IJ..II'-. ~ .J\1.,101 ;) .... tl ' 

conditioned in an air-circulating oven at a ten 
perature of 70°C (158°F) for 30, 90, and 18 
days, respectively. 

rara&raph 13.2 dfl'rti\·r Oetnbtor t. 1991 

13.3 Following the conditioning, the samplt 
are to be prepared and tested to determin 
flexural modulus and fiber strength as well c 
izod impact strength. The flexural propertit 
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 lmpac 
Tests are to be conducted in accordance witl 
ASTM 0256·84, Test Methods for Impact Re 
sistance of Plastics and Electrical Insulatin1 
Materials. 

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

Parar;raph 13.4 effecslve October I, 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 
(1 00 ° F) during the immersion periods. 

Parap;raph IS.5 effecdve October I, 1991 
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TABLE 13.2 
RESISTANCE TO ENVIRONMENTAL LIQUIDS TEST SOLUTIONS 

Type A 

Sulfuric 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) 

I 
Table 13.2 effective October I, 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. 

Pansraph IS.& effecti'ft October I, 1991 

13.7 The samples shall show no evidence of 
blistering, softening, crazing. or other damage 

• that could impair the performance of the 
; ~. ; cladding. 
I Pansraph IS.7 effeelive October I, 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. 

Pansraph 13.8 effective Octnbcr I, 1991 

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 of270 
days as described in paragraph 13.5. The sam­
ples are then to be tested per para~raphs 13.6 
and 13.7. The izod. flexur.tl modulus, and tiber 
!'frength of the 270-day samples shall nor hf.' IP~!' 
lhan 50 percent of the as-received samples. 

Parasraph 13.9 dfec1i.-e O.:tvbcr 1. 1!1!11 

Light and Water Exposure Test 

13.1 0 Representative sample coupons are to be 
conditioned as described in paragraph 13.11 
then prepared and tested per paragraph 13.3. 

Parasraph IS.IO effeetive October I, 1991 

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 TypeD 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. 

Panpph IS. II effeetive October I, 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. 

Parapph IS. II effective October I, 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 Table 13.1 
~:.c.l:: ~\.. .,.:;.:c! for :.hese tests. 
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Corrosion Evaluation Test 

14.2 Nonmetallic cylinders measuring approx­
imately 5 inches (127 mm) in diameter by 10 
inches (254 mm) long are to be fitted to thf" dad­
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 exposur(s, 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 lf 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 Buffer 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 cone 
sion of the test, the samples are to be remeasur 
and any loss due to dissolution or permeation c 
to be recorded. 

15. Composite Tank Assembly Tests 

General 

15.1 The following tests pertain to all compc 
ite tanks: 

A. Strength of Pipe Fittings Test- TorqL 

B. Strength of Pipe Fittings Test- Bendir 
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 sh~ll occur as a result of 
this test. 

Parapapb 15.S effective Oe1obcr I, 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. 

Parapaph 15.4 effective October 1, 1991 

TABLE 15.1 
TORQUES ON PIPE F1TTINGS 

Nominal Pipe Size, 
lnche~a 

Torque, 
1 Pound-Inches (Nom) 

314 . 
1 
1·114 
1·112 
2 
2·1/2 
3 
3·1/2 
4 
6 
8 

2000 (226) 
2400 (271) 
2900 (328) 
3100 (350) 
3300 (373) 
3500 (395) 
3600 (407) 
3700 (418) 
3800 (429) 
4200 (475) 
4600 (520) 

•Nominal pipe size specifications are in accordance wilh the 
Standard for Welded and Seamless Wrought Steel Pipe, ANSI 
836.10·1979. 

(TM·475) 

Tabl~ 15.1 effective OC1~ I, 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. 

I 

Parapaph 15.5 effective October I, 1991 

Strength of Pipe Fittings Test -
Bending Moment 

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

Parapph 15.6 effective OC1obcr I, 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 N•m) in 250 pound-feet 
(339 N•m) 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. 

Pancraph 15.7 effective October I, 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. 

Panpaph 15.8 effective October I, 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. 

Parapaph 15.9 effective OC1ober I, 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. 

Pans:raph 15.10 drectlve OC1ober I, 1991 
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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 ampact 
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 a 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 vertically 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. 

15.13 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 . 

Water Load Test 

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

15.1 Y A tank shall be placed on a bed ot sa 
so that approximately I /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 otht 
wise be damaged as a result of the earth load u 
described in paragraph 15.22. 

15.22 An empty tank is to be installed in a tt 
pit or an apron is to be constructed around tl 
four sides of the tank. The tank is then to I 
backfilled according to the manufacturer's i 
stallation instructions such that the top of tl 
tank is at least 3 feet (914 mm) below the surfac 
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 sui 
jected to the holiday and leakage tests specifit 
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 ate: 
pit using the recommended anchoring .syste1 
and the manufacturer's specified backfill procc 
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 (All Tanks) 
·I 

16.1 Each tank shall be tested, as a 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, 
repctired, 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 
(._) Jd the tank retested. 

I 

I . 

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. The date or other dating period of manu­
facture not exceeding any three consecutive 
months. 

Exception No.1: The manufacturer·s identifi­
.-:-ation mav be in a traceable code if the prod­
uct is identified by the brand or trademark 
owned by a private Jabeler.l 

Exception No. 2: The date of manufacture 
may be abbreviated; or may be in a nationally 
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 equivalenL 

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 IS TO BE MONITORED 
AND INSPECTED FOR PROPER OPERA­
TION WITHIN 6 MONTHS OF IN.STAL­
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 
CATHUl.HC PROTECTION SYSTE}.I 
MANUFACTURER." 
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: • ~~ Each tank shall be marked \\'ith the fol­
.. '" iug (or equivalent): 

.-\. dFOLLOW INSTALLATION IN­
STRUCTIONS." 

B. ''LIFT TANK ONLY WITH LIFT FIT­
TINGS PROVIDED." 

19.6 If a manufacturer produces tanks at more 
than one factory, each tank shall have a distinc­
tive marking to identify it as the product of a 
panicular factory. 



APPENDIX J 

BLAST REGULATIONS 



0 

City of Austin 
Founded by COngress, Republic of Texas. 1839 ~· . 
oepanment or Transponallon and Public Services. ,~@1IW1~ il· an:' Texas center. SC1S Barlon Springs Rd.. Auslln. TeXaS 78704 ~~1~~t=J ,1:£ ~ l\ 

October 18, 1989 

Ms. Diane Poteet 
Edwards Underground Water District 
P. 0. Box 15830 
San Antonio, Texas 78212 

OCT 2 5 1989 A. 
E. U. W. D.~ 

FILE NO.----­
SUBJECT-----

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. 

Encl: Art. 77, UPC as amended 

l 
l 
l 
l 
l 
l 
l 
l 
l , 

J 

l 
l 
l 
l 
l 
l 

l 
l 



,~ \ 
•, ' 

77.101·77. 104 UNIFORM FIRE CODE 

ARTICLE 77 
EXPLOSIVES AND BLASTING AGENTS 

Division I 
GENERAL 

Scope 
Sec. 77.11tl. This arridc sh:lll apply lo the m:mufarrurc. p115!itninn. !ilutDJ!t. 

~~:~1.:. lran~pnrl:ltiun and u~c llf explosives and blastin!! UI!CIIl!i. 

Exceptions 
Src. 77.101. (a I Nnthin~ in thl5 arride ~ohnll ~ cun~tur,•,r as apJ,I)·inJ! 111: 

I. 'l111: armed fnn'"'" Clf the UniiL'II Stales nr lhe r.t:IIL' milirin. 
~- l:~rln!oh·cs In lunn!i prc .. crih&.•d by llu: ullid;d llnih:d Sl:tres l'h:nnm· 
· cupuda. 
3. Tht ~o:slc. P'~'~t!.Si&,n nr u~ uf firewnrb. 
.S, ll1e J11lli!it5si''"· lrun~p&,rtatiun and U5e nf llrnall :arms :mununiliun. 
~- The pnsses~iu~. ~~otoraJ!e .crnn5rnrt:tliun and u~oC' tJf 11111 nunc 1h:1n nne f'tlllllll 

,,f ill:sr~ 5JIOrllnJ! p&JWdcr, 20 pounds nf smukdess J1dWdL•r and :!UIHI ~orn:dl 
arm!l rnmcn for hand ht:~ding of small :urns anununiriun fur JlC'nt,n:~l U!.C. 

f~, The: lr:sn5f10rlulietn ~nd USC: of CXJ!Insiws nr blar.tin,l! llt!CIIIS by lh~· llrdled . 
Statc11 Bureau uf Mmcs. the FcdcrallJurcau uf lu\'tliliJ!alinn. rhe United 
Sualc:s. ~c:cret Service or Pulice: and Fire Dcr;artmcntsul·tin~ in their nrridal 
cap:acmes. . 

7. Sf'"ial indu5lrial exrlosive dc,·iccs which in che Dl!J!rtJ!ale rnntt~ln less 
chan 50 pounds or explosives. . 

Definitions 
. Src. 77.103. Fur definitions of DLASliNG ACii!NT. Dl.ll.l.l::r llE.~ISTAN'I: 
ISiiAHITED BUILDING. EXPLOSIVES. GUNPOWDER. SI'I!('IAL INUUS· 
liUAL EXPLOSI\'E DEVICE. SPECIAL INDUSl'RIAL IUGII·EXI'LOSI\'E 
MATERIAL and TEST BLASTING CAP NO.8. sec Arlide 9. • 

Permits 
S~"· 77.10-1. (a) Permits shall be: oblained: 

19C 

I. Ttl m.anufarture. posse~s. store. ie:ll or ntherwi!ie di~ptSC' or rxrl''"h·es nr 
bla!>llng 8JlCniS, 

2. To cransport exrloslves or blastins agents. 
3. To usc: explosives or blaMins DJlenrs. 
.S. To OJICI'llle a terminal for handlin1 explnsh·es or blastin!! a rents. 
~- To delh·er co or receh·e expl''"ives or blasting aJ!cnts fmm :a c:urier ut a 

terminal between the: hours or sunset and 'sunrise. 

t::;aae~ 77.104·77.105 

c,. 'li•tr:m,rurt hl:e,lilll! , . .,r, nr l'fc,·trk lll:l'linJ! t':lf'" un the !~:IIIII.' , • .._.hide wilh 
l'!!.pln!oh''''· St'\.' s,•,·tinn ·I.IIIK. 

(llJ l1l'llllil!o h'&lllih'&l hy S1•1.'1iun 71.JUII:tlltllhi:o. llllidl' ~oh:dlnutl-...· j,.;IIL'all'ur. 
I. l.iltnid nilruJ!Iyn·• in. • 
2. llyn:nnih• h.,,.,.,,l J'&'l:~tinah·n:unih•) ,·untaininr uwr f•fiJ"'h'I'UI ,,r liaruitl 

t'liJtlu,i\'1' iiiJ'II'•Iwul . 
. 1. fl)'ll:llltill' h;l\ iiiJ' :111 llll,:tli,l':u•lllt)' ilh'dlll'l\'111 Ill 1111\' lh;ll (ll'llllil' f,•:ti..OI).'L' 

nl a li&tllitiL''II'h"iw iiiJ'II'tli,·ututula•t :my' nuafillalll\ h;tr.la• "'''' i''''"' iur• 
!olllrOIJ!l'. 

4. Nitrncdlulusc in :1 dry nnd um'lllllrn·,.,.._.d canalitil•n in qu:nnit~· (!rC'atL'r 
th:m Ill pumnls nl'l wt•if!hl in une l'-1l'L:1(!C. 

!1. l:uhnin:IIL1 nf tJIL'Il'lll )' hHI tfr)' C'Uilllilinn :nul fuJmin:IIC' nf :tfl nlhcr OICl:JI!o in 
any&.'llllllith•lll'Xl"I'Jll itO: :h'tllllf'tiiiL'IIIIIr lll:lllllraL'IIIfl.'al :trtidl.'!o IIIII h~rl.'inal· 
11'1 lnlhi.lol,•n. 

f•. ~~~l'''"h'l'l"IIIIIJ""iril•ns llml iJ!nih· "l•nnl:ma·nn!ol)" •n nlul•·•••nmaii.L•alat.· 
\'IIIIIJ'''"'itinn. ll'llll,·rinJ! thl' JlllkiiiL'l!oo ur tlll'ir U!oe mnrt h;ll:nal••uo;. "hrn 
r.uJ•j~C:Il'll fllf ~K l'IIII!>L'l'llliW hnllf!o ur ll.'l-' hl a ll'IIIJ"II.'t:IIUII.' uf f(,7 'f. 

7. N,·,n• !~Ill• "in~s until OIJ'f'IU'''''' hy thl' li.S. I kt•:nlml.'ntuf Tr ""'P' •rl;ll i• 111 • 

C'X\'L'('Ith:IIJII.'flllil!o may he ls!illl.'d 111 Ctfnr:llinn:tl.ptt\"CtlllllL'IIIal ur inJu,. 
lri:d l:thnlnlnliCo: fur in~lnll:tiun ur fl.'!oClJICh purpuse'l. 

R. ~~~l•ln-.iWH'ullliL'IIIIll.'d by the li.S. Ue."p;lriiiJL'Ill nfTr:tn,p•rr:uinn. 
"· H'l''"'h'L'!t IIIII r:IL'"''''"r m:trl.:l.'ll in :ll'C:IlrlliiiiCl' l\ ith the rClJUirC'IIICIII!o ,,f 

the U.S. f),•partmL'Ill uf'lr:m'lpclrlatiun. 
Ill. l~xpfn~iws cuntaininl! :an auununium ~~:~II und a c:hh•ratc. 

(c) Nu f'I.'JI'un ~ofmllkl'l.'f1nr t.~nrc.mJr ~thall an) pC'rmit be: h•~ucd In keep or ~otura:. 
any t"<phl!oi\"1~~ at any rlarc nf hahil:ttiun nr \\'ilhin II XI l'l'C'IIherc:uf. 

hlJ Nu Jltr5Un rc~se!.sinp a ll&:Uilil f••r SIIIJ:ll!t nr cxplush·cs :tl an~· rbce shall 
leer ur stt,rc nn)' t:rc:ater amnunt ur nrhcr lind uf cxpiOlth·c:s than arc authorized tn 

"'''"'' pcuuit. 
Ccl'llu~ c:hil.'r tn:t)' fl.'IJIIiH· tlml :lll)'llf'C'f:llinll!o IICflllilh.'ll UII&IL'f thr rul\ i~it·u.; uf 

Sl.'ctiun 77 ,10-lt:eJl 111) ~tlmlll"ll.' sUJlt:r\iscdat :anyur all timcshyemr•ln~,·e'lall tht 
file IIL'JI:Irlm\'111 "~"iJ!n:lll.'d hy the ~hid Ill ~ce that all !o:Jfcl~· amJ nn· rcJ!UI:iliflll\ 
~trc: uh~en·cd. \\'hl'll.'. In ch~ ''l,iniun ur ch.: c:hicf. nn undue ha1ard ,,, Iii'= dr 

_ 'f" pmpL•rty cxi!ot~. the rtcruircd !>Upcn·i,.inn m:ty he wah·cd. 
'1••u,-r,4!,1C . (.() 
~~~,. fO-

r;.' ~''' Bond Required 
~;,.,,,.,,, St't'. 77.105. lll•f,ue :a f'l'llnit i~ i!i!'IUcd. :I' rc•tuin·J hy Suh~.._.,·riam lal .1. ,,r 

S~o-clinn 77. JtJ.I. the IIJ'Illil':ml -.lmll file \\"itb the juri!>dic:tiun a curpmarc surl.'IY 
I"'"'' in the rrim·iiJ;d 511111111' $JIM I,IKIIIIIHI puhli~·liahilily in\ur:tnL't pdky f••r the 
S.1tm' amuunl fur I he rurp&l!.C ,,l'lhc .,. .. ymcnl ur all datll;lt!C'S Ill ra:rSIIIIJi.llr f111lJ'll.'fl~' 
whid1ari~ frum. nr :arc l.':tU\l'll hy. the cumhu:t c•f :any art authunzcd t>y the p.:rnut 
"~"'" wbidt nny leJ!:d .imiJ!IIIl.'lll r.·sull!i. ·n,c: .:hil'f nmy ,;~cir~· n_t:n•:trcr ,,r lc"er 
:unuunt \\ hl'n. in hi10 ,,rininn. t•un,Jil inns :lithe l•"ll.'uliun ul u~e nuh.·aiL' :1 J!rl.'ah.:r nr 
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Jesser amount i~ rcqulrcd.l'uhlic apencles !.hall he clu~mrt frumlhis hnml rc.-c1uirc· 
menr. 

General Requirements 
Src. 77 .I 06. (a l The manufacture of e.:cplosh·euh:tll he rmhibired unless such 

manufacture Is aurhorizcd by the chief. 
Ch) The storage of Clplosivc:s and bJastinJ! lll!CIII!I is rwhihilctl wilhinthc Jintil'i 

• established by law as the: limil!l of the district in which suc:h Slllf:IJ:C is ru he 
·prohibited, except for temporar)" storage fur UM! in cunnt•L·tiun with IIJ'I'"'''L'cl 
hJa~tinJ operations, ptO\'ided, hO\\'Cl\'Ct, this prohihitiun Jolt all nut aprJ)•tu whuJe­
!oalc: and retail stocl:!l uf san:tll arms ammunition. cxplnsh·e bulls, cxrlu,h·e rh-cts 
ur cartridl!CS forexplu~h·e-acruuled J'O""Cr tt'l\,15 inqu:mritic!l in\'t)h•in(! Jc:~o~o limn 
~1.10 pounds of explosh·c material. 

(C) l'hc thief m:l)' lfmit the qu:tnlily uf exp)u:;h·cs 4lf hl:t!>lillJ! aJ:L'IllS ,In he 
ltt•nnin,•d at any lc'IC:ttlon. 

Cd) No person sh:~ll pttS!II!~!I,nffer fur s:de, sell or ,Ji,J•I:I)' CXJ''"'h·cs nr hl3\linJ! 
apcnts at any location nutuuthori7cd by p.:rrnil i~osued hy the chief. 
'51£4- -,7. n:r ,.., p ' & ,..,~ 41:41 ,..,,,.,., .. ,.,. 

~torage of Explosives 

Division II 
STORAGE 

SM. 77.201. Cal E~plush·es, indudinl! ~rcrl:al indu!-lri:~l hia!la·cxrlm;i\·e male· 
'rial !I. !~hall be stun:d in 111:11!4Zines which meet the rcquirrmenls ur this an ide. 

I h) M:IJ!azincs shall he 31 all times in the l'U~lllt.ly ur lll'IIIIIJIClc•nr per~oun who 
r.haJI he atJc:as.t 21 years of ll(!e and WbO Shall he held te!lptm!iibJc: fur CUIIIJdi:mcc 
\\ irh all safely rrecaurions. 

. Cc) Smoking, m:1tches. open n:~mes. !op:trk-pr,llfurlnat dc,·kc!i and fircarnn. 
~oh:~ll he pnthihircd inside ur within 50 fctr of maJ!a7.incs. Cmnhustihle m:tlcrials 
.. h:lll nut be' 5ltlrcd within sn feel ur nmpalines. 
. CdJ 'llte land surroundlns m:1pazincs shall he loc:pt clc::ar ur hru!>h, dried pr:~ss, 
lra\·c:S. tr.ash and debris fur a distante of ar least 5U f~'t'l. 

Cc) t.bgazines shall he kept lncloc:d cuepl \\hen beinJ: in"JII.'Clcd ur. wl1en 
cxplnsh·c:s arc heinl! pl:~ced lh\lrcin Llr hcinJ! rcmuwd rh.:ac:frum. 
: If) Mapazines shall be kept dean, dry and free nr prir. p:lp.'t, empty p:tckill!C5 
and rubbish. 

((!)Magazines shall not be pro,·idc:d with other than llfiJlfO\·ed urrlficl:•l he:11 or 
li~ltt. Appnn·ed electric surety nashliphl!i or sarety lanterns may he used. 

chJ Bla~tinp caps. elcccric bl:t\linp c:tps. dctnnatinl! primers. primed cartrid!!es 
'~' an)· item such as a squih ur electric matda. the funcricm uf "l•klt is tu if!nile ur 
dl.'tnnate propcllanls. fireworks nr Clll,lush·es, 5hull not be 51urecJ in the: s:une 
Rl3l!:lline wilh other expiL,sh·c:s. 

til Map:tzines shall be Clft\\'0 types. n:tmc:ly. Cla~s I and Cl:tu II. 

196 

1988 EDITION 

(j) SICII:lf!eul.:xadm;i\·~·t> hHJU:IIIIilic•M'Xl'l'L'dinl! IUCIJ'IIIUUI\ !oh;lll hL' in :1 ('Iii" I 
m:tJ!:t7.inc. extcJ\1 rbar a Cl:t'iS II rn:tJ!:tline may he U'ied fc~r remp•rary srnmJ!e nf a 
laiJ!er quanlily uh•xatl••!iiws nllhc• !iilc ufbl;a!'linJ! Uf!Ctalluns \\ht•t.: ~ondt antucml 
CUII!otilnles nutlll\t!L' limn une day'r; MIJ'I'I)' fnr liM' incnrh'lll tlf'<'llllinn\, AI lht' 
emJ Of the day's UJICflllilllll> nny remaining CX))JnsiVC:S Sh:JIJ bc Sal cJ)' dc~lru> Cd Itt 
rcturnccltn :a ('l:t,.slm:m:t1inr. 

(k)Sturapcur l'IIJ•Iu!.ivc.-"' illlfll:tnlilic' nl UNIJullm•l"n' ,,.,, •.hotlllot· in f 'Jw ... '"' 
C'la\sllm:t)!:tthtr!i, c-u'c'Jltlh:tll'XJ'Ict\in•s in any Clll:tntil)' \\lu•n !otnrc•d tn rc•mutc• 
lc~eatiuns ~olt:tll he In(. 'l:t\S I, ltulkl·IL'~i\lillll fU:tl!>~lirtc\. 

(I) Cl:au 1 and Cl:a.'iS II m:tJ!:t7.inc~> sh:1JI he )neared a"aY. ftc''!' inh~l>ilc•cl 
JlltildinJ!"·fi~S\enJ!cr railwa)'5, public hiJ!hwnys an~ ntbcr lll!IJ!:t7me'i m ~~~n~nrm· 

ily with the pmvl5iclilS uf lhe Aiiii!rit:un'llthle nr lll!iiURCC!i rur Sltli':I~C ull:xrlu· 
sivc~,llthll' Nn. 77.201, ucepl ns pruvitl,•d irt Subsection 77.2UI Cm). 

(m) Allhc sirc•nrtti:JslinJ! nr~·raticm~.ll di,r:anc"C nrm•l le!-~ than IIIII r,•..-r,hallltc• 
m:lint:lined hctwecn ( :r .. ,.s I lll:IJ:!a7ines '"'''IlK' bla!.t a1e:t. 

Clnu II m:Jgazlm:s Johalllte kept mtt!L'ss than ISO feet frnm the hla!.larc:t when 
the ttii:Jnlir)' nf C'lll•lct!lh'l'llfc•mpnruri.ly locrtlltcn:ln is. in.,exc'l'!lll nr :!~ ~'~lid" :nul 
nul l1'!oS th:m ~II ft•c·l wlct·n th1• can:mlrl)' ul &'\l•ht\1\'\'!i l!i. 'i !•ttlllltl' ••r ), '"· 

(n) l•<~rk:apes ur cxrlnsivcs shall""' be unp;~clocd urrcpaclot•d ina ~113t!ll~ine nur 
within 50 feet or a m:tpa7.inc or in det!>C ptUximity to other c:xrlnsm:s. OpcncJ 
p;srhges of t:xpln~oh•cs sh:tll he St."Curely closed he fore: being returned .. , a ma~a· 
rinc. 

In) l\lap:uincs shall nul he U!'Cd .rur lhe stnr:I(!C o! ~ny rm.•t:d .'""'" rtnr any 
cnntmtKlil)' CXL'epl cxpJoSi\'CS, hJ:J~IIII(! ~l!Cnts and OlUdt~e!S Used Ill CO~Iruun:l· 
in)! bJiL\liRJ! a,cnls. n1c lJIIlllllil)' uf hlil!oliiiJ; ~J:!l'nlS :tnd OXI~Il.etl' !1~311 ftc llldU~£ ~ 
when compuling the ,,,raJ qu:mlil)' of c:xplu~l\'\.'5 for cJcternunrn(! dtsrancc rcqu m; • 
ments. 

(p) When an explnsh·c: lms dclc:rioraled 10 an extent that it ~s in an unstable or 
d:mgemus conditiun, ur if nitrua:lyccrin leak~ from an)· cxplo$1\'e. lhrn th~ p:ntm 
in poS'-eSSitln of SUC:h c:xpJush·c shall immedt31ely n:port the !atl tO the Chief and. 
upon bi!l aUihutilaliun, 5h:IJJ rnK·ecd to de5trO)' SUCh rxrJt.,M\'eS and dean Oour~ 
stained'' ith nilrol!l)'terin in nccut d:rnce with the in~tru~tions uflh~ manuruclurcr. 
Onl)' expcri\lnccd persons shall do the work of destroyan(! cxplosl\'es. 
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TABLE NO. 77.201-AMERICAN TABLE OF DISTANCES FOR STORAGE OF 
EXPLOSIVES AND MINIMUM SEPARATION OF AMMONIUM NITRATE AND 

BLASTING AGENTS FROM EXPLOSIVES AND BLASTING AGENTS 

llt'LOSIVU 

f'wnda 
o-

2 
5 

10 
20 
~0 

.4U 
so 
7S 

IW 
12.5 
I~ 
:uo 
:.so 
)00 
.a no 
suo 
6(10 
7110 
&tiO 
900 

1.000 
l.mJ 
1,4(10 
1.600 
I,B(IO 
2,1100 
2~ 
3,0(10 
4,000 
.S.IWXt 
6.000 
7.000 
1.000 
9.1100 

10.000 
12.000 
14.000 
16.WO 
IR.UliO 
lO.tliO 
25.000 
JO.CJIO 
35.000 
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•·: 
'-· 

f'oundl 
Nato-

5 
10 
20 
30 
40 
so 
75 

IW 
125 
ISO 
200 
2.50 
300 
400 
500 
wo 
7110 
800 
900 

1.000 
1,200 
1.400 
1,6(10 
I,IUO 
2.000 
2,500 
3.000 
4,000 
s.ooo 
6,000 
7,000 
8,000 
9.000 

10,000 
12,000 
14.000 
16.000 
11.000 
20.000 
25,000 
30,000 
3.5.000 
40,000 

,,_ 
~ 
11111111"111 

70 
90 

IIU 
12~ 

1411 

"" 1711 
IW 
200 
21.5 
23S 
2SS 
270 
295 
320 
340 
JSS 
37.5 
390 
400 
42.5 
4.50 
470 
490 
sos 
.54.5 
.580 
635 
68.5 
730 
770 
800 
IJS 
86.5 
87.5 
8~s 
900 
940 
97.5 

1.05.5 
1.130 
l,lttS 
1.27.5 

DIStANCE .. FEET 
WHEH StORAGE IS BARRICADED 

1,_ ...... "~ 
nau.ar-"" 

Foam ~··lll'l111111c 
of Mo .. \ban 

f'ldlllc uoo v.lllclea.Oar lapatalloft 
Mig!\..,. "' CfiiNIAioD la~rlcldecl llagulnll 

30 51 6 
JS ,.. II 
4S Ill 10 
so 93 II 
55 nu u 
flO 110 14 
70 127 IS 
7.5 139 16 
10 ISO Ill 
85 1.59 19 
9S 17.5 21 

lOS 189 23 
110 201 24 
120 221 27 
130 238 2'1 
us 2n ll 
14.5 266 l2 
ISO 278 Jl 
ISS 289 lS 
160 lOU 36 
16.5 JIB 39 
170 336 41 
17.5 3~1 4] 
lBO 366 44 
liS 378 .. , 
190 408 49 
19.5 432 52 
210 474 58 
225 51) 61 
235 .546 " 24.5 .573 6B 
~0 600 72 
~s 624 7.5 
260 645 78 
270 687 82 
27.5 723 87 
280 7.56 90 
2BS 786 , .. 
290 813 98 
31.5 876 105 
340 933 112 
360 9111 119 
380 1,026 u.a 

l~'··)· 

t.J 

.-. 
' ....... 

1988EDJnON 
77.201 

Elli'LOSIVES 
DISfANC! .. FlEET 

WtiEH ITOAADIE IS DAJIAICADED ,;;;;,.. ... = n.ll...,•··f'll ··- IUuh••r• wlllo loam.-
Volume ol...,_ Uoan 

ltOIII Public .1.:-'fi!JO V.htcl .. .,.,. 
S.,.tatlolt 

Pound a f'ounlfl 
""'"'"~ 

tng~~,...a "' O...r ~~~··· 
nu11111na• crau•• A loll llenlt..W Meg•rln•• 

-·--
<411,(11111 ·~ ..... l,:t<lll 41111 I,Uttll 12'1 

4~ .... , !'ti,Cltlll 1,·11111 .uu I,IIH J\~ 

SU,CUJ SS,IIIJU 1,-lfoiJ 4 .. 11 1.1·111 ..... 
!1!1,11011 611,0110 I,!IIS 4!15 1.173 I"S 
611,111111 ~~~.11110 I.!IM 470 1,206 ISO 

M,IIIICI 7CI,CIIXI l.f•IU 4H~ 1.2)6 ·~~ 
70.(11XJ 7!1,111111 I.MS Sill I 1.2ft) 1110 

75.11111 llti,CIIICI I.M~ Sill 1,2'1) 1M 

IIII,IUI 11!1.11110 I. 7.111 !1~11 1..)17 170 

R~.IICIII 1111,111111 l,7fo41 S.IU '1,) .... m 
IJII,IIIIII 

~~~.···· 
l,llHI !I-III l,~f•K attn 

CJ!I,IUI IIIII,IIIXI I,MIS !II~ ···''ll IllS 

1110.111111 IIU,CIIXI I,H.lS 5!111 1,437 IY5 

IIII,IUJ 12U,IJIJI I,H!IS sss 1.479 20.5 

1211,111111 I )11,111111 I,H7!1 SitU 1,521 215 

JlO.CIIIII 140,(1111) I.R'III 56!1 1,5.57 225 

14fi,IIIKI ISO,tlllll 1,900 .570 1,!19.1 2lS 

I!III,IXICI lt.U,IIIIO 1.9.15 SKII 1.1129 245 

J(Jfi.IIIJIJ 17CI,UI.I l,11f•S !1'111 l,fol•l 2~S 

1711,(111(1 IMII,IIIIO J.I.JIJCI f.CXI 1,6'1.5 265 

IHII.IIIIII I'JII,IUI 2,0111 ftll!l I,72S 27S 

IIJII,UIIII 21111,11110 2.11.10 tiiU 1,155 ~H5 

21111,111111 21U,tlll0 2.11!15 620 1,782 2YS 

211J,CKJII 2l1J,(III(J 2.1110 6JS 1,1136 liS 

2.1U,tlllll 2SO.CIIKI 2.1!1S 6~0 1.1190 JlS 

2SO.UIIO 27S,IIIKI 2.21.5 670 1.9!10 JbO 
27S,IIUII JIIII,IIIIO 2.:!7.5 690 2,(100 JBS 

NOTF"4i: 
I. l'r•r ~u~rzlnns, J.t~ S«liun 77.::!01 (n). 
2. ''Natur:ll to:~rrir:ade" 11\r:IRS nalur:d fr:~turcs of the ~round. such IS hills. or limm err 

~urrir:icnl drn~il)" chat chr $UIIeltlndilrJ ~xrc•~urcs "hkh fl•quirc prolccliun cannul he 
~n:n ru•mlhr lll:lp7int \\lll.'n eire ht:~S ar~ ";arc ur IC'3\"CS. 

3. ·~rlilicial ft:~nitalh:" n~eans an arcilicial n10und or JC'Vrlh:d wall or canh or • 
rninimumlhicl;m of l fn:l, ~xccpl15 Kl fOJih in Nolc 13. 

4. "11arrirarll'd'' n~eans cl•at A ftuildinJ! cnnlaininJl uplosi\'CS is ctrrctually screcnrd 
ru•lll a nt:r1!:11inr. buildilll!• rail"-:!)' or hi~h~a-:~y. either ")'llll:llural "arrkadr or by :.n 
llllifkial ftanit'llllC uf SU~h lu•ij:hllhal Q Jtrai~hiJIIIC' (rnm the turur IR)' !>itll'\l:lllelfth.: 
louildinat nnn.sinln~ c1rJrKiws t•• thr t:l\t: lint ur :my uro~a:.s1inr •'II' touil.lin,:. '" '"a 
p•inl 12 fret lhm'C 1l1r CCIII" of a nil•-:!)' or hip•ay "ill pall lhrt'llljlh SU(h 
hrlfJ\'fninl! natural til :ulifir:l:al to:~rrirade. 

'· "lnhahitrd builrlinB" mrans 1 ftuildinl! r~l!ul:rrly nccurh:d in whulr or in r:rrl as • 
h:d>il:~tinn (elf lrunro~n l..:hrjls, ur any chucch, to~:lux•lhrtUJC, nilrctad st:aliun. Uure t•r 
rtthtr .cru.:CuR' "hetc l"'"rlc ;arc a«usbt~rrcd 1u a~'\Cntblr. caccrt any ltuildinl! ur 
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.uutturr C1Crupitd in ccmn«linn with the manufuture. lr:lnsrouatictn, Sllm!J!t' or usc 
of Clf'JilSI\"t'S, 

6. "Raihr.a)·" means any steam, electric or other ralhuad C'r ruil"uy which carries 
Jln~nJCfS for hilc. 

7. •· lflp•"ly" means any slrm or rublic ru:~d. "l'ubllc hip•~ys. CblSt'S A to 1), •• arc 
hip•"I)"S with IVffiJC Ira me \1I!Umc or 3000 or Ins \"t'hkln per cby. 

5. When two or morr sluraJc m:~Julnrs arc l11catcd on thr $1U11C rniJ'C'rty, t'xh n~aJnfne 
mull a•mply ~r.·ith the mlnlntum distances Sf'C"Ifial frum inllahited hulldinJ!s, rail· 
•a)'S and hiJh•"I)"S and, in addition, they ihall be separated frunu:IIL"h other hy nntltss 
than the di~ntCS ShiM11 fur "SCJ'IIf"llion of m:llllllnes," UC'Cpl th:'ll thC' quantity ttr 
cariMI\"t'S containl'd in np ma1azines shall J0'1:m fn rcprd to the Sf':l"ln,: uf uld np 
nt;~JUints fmm maJuincs crmtainln,: other eAplttShu. 

f.X('t:J'"fiON: 1\ww murr nJaJiltlncs n1ay be M"llllfiitcd frmnc-·1• tiiiiC'r h)·lrss 
than the specified "SC'JIIf:lllictll of IIIOIJ31illt'S" di!otOintn 'lloiltll SUl'h t•-o IOJ OtitiC 
nJaFiMS, as a Jflllll\ arc cmsidtrC'd IS one: m:IJ:alinc and thr tutal quantity "' 
r•rktti~ sttlftd in SIKh ,roup sh:lll il(' trratcd as if Slnrnl in 11 slna:le n~aJ:a7inr 
le!Cah:d un the site: uf any ra~:~r:afinc ctf the Jruup ani! ~>l1all C\IRIJ'I)' •ilh tlu: minimum 
11f dl•tances sprcllicd frum tllhcr ntal!atilu:s, fnh:ahitcd huildiraJs, rail•-:a)'S C'r 
hiJ!hllo"I)'S. 

. 9. This table arrlies only to the manufuturc and rc,.:~ncnt SluraJ!C ur rummrrrial 
urJoshu. It is 1101 applicable to lrlnlportation or caploshu elf any h:ln&Jiin(! or 
kmJIOfll)' SIOr.IJr n«aslf)' or inrldcntthercto. ltls nuc intended to apply to bombs, 
pojcctlles or ocher he:~"il)" encased cxplusl\"t'S, 

10. Alltyprsofblasdna caps In strensth~o throurh No.8 cap shall be rated at I~ pounds ur 
uplosivcs per 1000 caps. For strrnaths hi&hcr than Nu. 8 cap. the manufacturer sh:~ll 
he cu~ultrd. 

II. For quanlit)· :and dist:~ncc pu~J!USC'S, dctonatinJ cord ttl ~0 to 60 pains per luc>t wll be 
Cllnlllted IS equl\-alent to 9 pouncb of hi&h cxplosf~ per 10110 fed. lfc:.;avier Of 

liJhter core loads ~ohall be rated proJIOrdonately. 
12. For unburic:adcd condition, the specified dlstancc for "banic;uJtd" sh:tll he duuhled. 
13. The minimum scpv~tlon between storrs of UJ'IOSI\1:1 or blastin& IIJCniS from b3ni• 

Clded storrs of ammonium niltlte shall be IIIII less than 16.7 percent uf the dist:tnct 
Ji,-en for separation of maauinrsln Table No. 77.201. The minimum sepmtion 
bc:twccn StOrrS of UpJosfvrs 01' blastin& IJCnts from barricaded storrs of hlalling 
•rents shall be noc Jess than 60 pt'l't'Cnl or the dlstllfiC'C alvcn for St'pal:llion of 
miJUincs m Table No. 77.201. The dlstamc determined from the abo\-.: sball be 
multiplied by Jix if barricades arc noc provided. 
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For the purpose of this notc,the -.-ci&ht of the larser mass shall be usrd to determine 
the rrqulrcd srparatlon; ho"ocvcr, the 'llo'Ci&hl or ammonium nitrate ntay be reduced by 
SOpcrccnt. The required separation bet-."t'Cn Inhabited bulldinas, publlr hlp•·:~ys and 
nilroads shaD be not less thm sri forth in Table No. 71.201 usfn& the sum or all 
uplosivcs and blastin& aac11ts that arc ala distance less than scc fotth In the table. The 
~istancc shall be mrasurrd from dOSt'st cdsc or the uploslvc material. Class A 
eAploslvcs IS deranrd by the Dcpanment or Transportation sh:~ll be 'lloithin Oass I 
rnasulncs. For the purposes of this nOle, artificial buricadcsufsandordir&shall have 
a thickness not less than the follow ins: 

0 
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Weight"' 
Eaplo•lv• or 

Dl .. ttn; Ag•nt 

Pollncll DIIIICMo 

Pound• Not 1hlclM11 
o- o .. ., (IMNI) 

2.tKICI 12 
2,111111 fo,flllll I~ 

11,111111 tl,IUt 211 
ll,CJIIII 1~.111111 ~~ 

lS.IICICI 40,01111 JU 
oiO.tKIII f.CI,IIIICI JS 
f.CI,IIIIII 11111,(11111 411 

IIICI,tllllt :!IICI,IUJ sn 
21lll,t1CXI 31lii,UIIIt 60 

Gunpowder 
Stl'. 77.2112. fa) The chid may authm i1c the ~tnrlll!C nf 5mnkclcs~ powder nul 

In exceed JIM) ruunds. hlnck !lltnttilllll'nwdcr nnlln cxcccc' S. J111Unds, and ,.mall 
amt!l rriniC'fS IIIII In CXl"C'C'd 20,1MKJ In nrrmvrd cMahti~luncnts. Snt&ll.C'IC!o!i 
ruwdcr CXcC'cdina: :!II pmrads §!a:lll be lllot-.:d in :an "I'Jlf0\1.'\1 (.'l3'i' II rn:SJ!lllinr. 
lllacl srurlinl! Jl'IWdcr. "hen :mthnrilc:d, shall be slurcd in an ~rprcwcd Cia~~ II 
III:Jl!otlinc. Small nrms rrimrno slmll he :r.tnrcd in a mnnm:r prc:scnbc:d h)" I he chtcf. 

(hi lhc di,rl;~y uf !>mnkclc55 puwdcr slmll he: unly In uril!in:.t cuntainc:rs and 
shall nul C'XC'C'Cd 2() ptund5, 

(ct Small ann'i pritn~·rs ,.Jmll nul he: slutL-d nr di~rf;~yc:d wilh o;mnLC'fC'~" J'C'"' d,·r 
nr uthcr exrf••si\-es. 

(d) Smnlt:lcss powder sfmll nnt he rcpnd;:Jl!C:d cxccrl in nril!inaf·tyre C(ln· 
l:tinc:rs, and rcradml!itli! ,.hall he pcnnillcd only in ICX'atiuns dc~il!n:~tc:d and 
llfiJ'III\'C'cl hy lht• C:bil.'f. 

(c) 1111: rcr:tt"lnl!inl! of hf:td.; "Jlllftinl! pctwder Sh311 nul he ('Cmtilled. 

Class I Magazines 
Src. 77.20J. (a) A III:Ji!;tTinr nt:J)' l1c a building or cxc:J\':IIiun,tunncl ur il!l'"'· 

nr mililal)'·I)'('C m.,l!:azinc nr a rurtahlc m:t{!3line cun\truclc:d as required in this 

""'"'"· (b) Cl:ts~ I nm~:tlin~·~ !ih:lll he bullc:l re5i,t:mt, fire reliislant, u-c:nthcrrmuf. thdl 
rr~btant :mel well \'Ctllilalcd. 

f.XCF.I' I'ION: Maa:atint:5 usrd fnr the 5lllfilf:e or bllstilll! DJC'nls. Class D ani! 
O:a\S C "'Jllllshn nc:al nnt he build rC~oist:ant. 

(c) Duildint:·l)"fiC m:ag:a7inc5 !olt:all be cnnstruclcd of m:tsonry, wood, mc:l:al or n 
combinalion uf lhe5c: m:alrri3l5 when bullc:l rc:sisl:ance is required. 

I. Ma,unr)' unil'l nul '''!i!i limn ft lnrh&:!l in thid;nc55 with all hullclw ~r:•,·c5 
fiiJ,•d wilh CUfll'ICIC, wdf·t:UIIfle'lf !o:UIII Ul L'LIIIh·ufc:llllli:IIL'Ii:d, ur 

2. Rcinfun't'd ,-nncrctc nul leu than 6 lnchc:~ in thichcss. or 
3. Stt'cl "':llh; ur minimummarauf:u:lurcr's stamlJtcl i!3l!C Nu. I~ (.117-17 ·indt) 
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spccifyinl! the locarion and inrended time: or !IUch bl:.~linl!. In nn c:mc:rl!c:nc:)", rhi!l 
lime limil may be u;:.h-cd b)' lhc: chid. 

IJ!) llla.~inJ! npcralinns !Jillll ~ cnndul"h.-d In nn·unf:tnl"C: wirh rmliun:dly 
n,;u,:ni7c:d I'""' prac:liL"C. 

(h) Defore II blasl is fired. lhc: rcrsnn In dJ.1f(!C: !llmll tmlkC: n·rtaln lhnl nil 
~ourplus c:xpltt5i\..:s arc in a s:~rc pl:r~o"C'. all p.:rsuns aUtl \'\"IJidcs are :11 a !l:rrc 
di~ol:mc:c: ur under surnc:ic:nl cm·c:r :~nd a Juud wnrnlna~ ~ol,:md lm" l~t"l'll 11unmh.-d. 

( i) J)uc: precautions Sh:IJI be tal: en to J1fC:\"Cnl acc:idcnllll Cti!ic:har(!C: or C:ll'C:II ic 
ltla~>tin(! c:~ps from current induced by radio or r:adar lran~ominc:rs, li~IJtnin!!. 
adjacent pou.·rr lines. dust sronns or orbc:r sources or c:xtram."Ous dc:c:tric:iry. 

l'hc:sc pR'C'autions sh:tll inrludc: ___ _ 
I. llk" !ioU!.(II."I~inn Uf nJI bfa~liiiJ! Ufl\'flllinns :UkfiC:IIIII\':11 uf Jl\'f'llll!i h111111hi 

bla~olin(! arC' a durin(! the :rppruach and JlrltJlJCIIS nf an dcc:lr k:d ~otuun. 
2. The rusrinl! or Sil!"' warning a(!ain!it lhc: usc: ur tnllhiiC' radin trnn~minc:rs 

Cln all roads \\'ilhin arJ•ruximalcly 500 rec:r or rhe hla:o~linl! Clp."f011inn5. 
). Compliance wirh nallunally rccnJ!ni7.cd l!'""'l"at'licc: when hla\linJ! "·ilh· 

in unc: and one·h:~lf miles or brm11ka!il ur hit:h·ruwer sl111rtwaw 
lr..nsmiucrs. 

U I\\ "hc:n hl:astinl! is done In a cctnllc:srC'd area or in t'ln~t pmximiry "'a huildinJ!, 
srrucrurc:, railway, high""aY nr any other insrallaliun I hal ma)" ~ dam:.,:t·d by 
material being lhrown inltl lhc: air, lhe blast sh:ill bl.· cu,·ercd wirh :rn :edctJUat.: 
l'tla~linl! mar. 

fkl UIOIS used for opc:ninJ pack:agts or explosh·c:s !>hall he cnnslrucll·d nr 
nnnliJ1-1rking material$. · 

rh l:!mrry hoxc:s and paper and fiber parkin!! rtllllc:rials wllide h:l\-c J1fl"\'inu~oly 
cnnraincd hil!h explosives. shall nor be used al!ain fur :my purpn.\C but 11hall he 
dillpu!oc:d or in a manner apprm-cd by the L"hid. 

hnl Explosives shall not be: ab:~ndnned. 
Tr~sportalfon of Explosives 'Sec AIJJ<.cc.NCMC."-'JT !!-z'-

Sec-. 71.301. (a) Explosives shall not be: carried ur rr..n"porrcd in nr up11n a 
public con,·eyance or \-chicles carrying passengers fnr hire:. 

Cbl Vehicles used for aransporlinll cxplnsh-cs shall be srrnn~ c:nnush to carry thc: 
J,•ad u.·irhoul diffkully and shall be: in good mc:chankal c:ondirion. It \Thicll'S do 
nur ha\'C a closed body, lhe explosh·c:s sh:~ll be: c:ovc:rc:d wirh a namC'prunr and 
mC\isrurc:proo( tarpaulin or other errceth-c protc:crlon a~ainst nmi5turc: and !>part~. 
Su~h \-chides shall ha\-c risht floors, and c:xposc:d sparL:·prtldudng metal CJn rhc: 
in\idC' nr the body shall be CO\-crc:d with wood or orhc:r nnn~rarlinl! anarcrialto 
J1fC\'CRI C:Ont:act \\ilh rac:Jcagc:s of tXplnsh-cs. P.,ec:lagc:s of explosh·cs Shall nul be: 
luadcd abo\·e lhe sides of open-body \-chicles. 

lc) Exploshn shall n01 be lransporrc:d on any \'Chicle not aurhorizc:d b)· rhc: 
rhid. 

I d) E\Tr)" 'Thiele: when usc:d forrransrortinll c:xplosh-cuhall bc:c:quippcd wirh 
nor less than one appro\"td·rype fire: extinguisher wilh a minimum raring ur 2·A. 
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IO·D:C, or rwn arrruvc:d·type fire cxtint:uishers, nne of which shall have a 
minimum r:uing nf 2·A and rhe ulhcr a minimum rating or IO·D:C. ExlinJ!ui~ohcrs 
Sl1all he 5U lti\':Jh:d a~ tu he: h":rdily ;waiJ:cbJc: fur Ulle. 

(c:) II sh:.IJ he lhC' dnry ur lllr. J'll'BUII ... whum a J'll"flllil has hc•rn hsncd h• 
ltan~purl C:XItltt!oiVC!O U\'l."r the lrit:h\\':1)"5 ur the municipality. ttl ill\p."\'1 IIIU~C' 

\-chides emJtlny..-.1 hy himrn dcrc:nninc that: 
I. r:ht• r-lin.~lli\hc•r<~ 1111" fillt•tllnul illttflt"J:IIhll~ l'llllllilh•n. 
2. l!lc:cllic wirc.•s Ill\' in~nlalc:cl ;me! !il'C."tuely fa~ll'netl. 
3. 1 he mnlt•r. dm~sls ami h1Hiy au: rt":l!.nn:ehly dl":lll :nul fu·c.' uC C.'1Ct'''i\t' 

grease and oil. 
4. nn: fuel t:mk and ruc:llinc arc securely raslencd and arc: nut leaking. 
~. · lhnL,•s;litlil~lilun. wlml~olrirlifwili\"15 mul ~olt"l"lin)nm·i·hani,ulllll" fun~.·---

liunh•t: J'htpcrly. 
6, li1es arC JIIUJ't.'rly fnf1:11ecJ and free of dc.•fc:&:IS. 
7. "l'he vchkle l10 In J•rnpcr condirinn for lr:lll~llnrtinl! explosivc!i. 
(f) Spark·rrududn,: mc:l:elo; nr spark·pmdnring mclalruols shall not be: carried 

In rhe budy nf a whidt• trun~rurtin!! C"IIJ'Insh..:s. 
IJ!) Only thu!le d:IR(!\'IIIU!I arrkiC'5 :rurlmri7ccl hy the U.S. llrparrmcnr uf 

ltansrortatiun In be: Ju:rdrcl wide c:xplosi\"C:S shall be carried in llle blldy or a 
\·chide: ltansrnrtinJ! c:xplnl'h-cs. 

(h) A pcr5on !>hall nul 5moL:e, carry m:.tchc:s or any orher name·prnducin~ 
de\•icc, or carry any firc.•ann!l nr loaded cartridl,lC:S while in or ncar a vehicle 
rransrurling rxplnsivcs. or drive:, load ur unload any such \'chicle in a carcle!i!O nr 
reckless n1anncr. 

(i) \~lridc:5 lranspurrinJ! L"XJIIOsh·c!l !'hall he In lbe custody or dri,·ers whn arc: 
physically fit, cardul, cap:ehle, rC'Ii:~blc, able: en read and wrile lhe En~lisb 
lanJ!U:t~C'. nnr addicted"' I he usc.• or undct lbC' inOurncc: nr inloxknnls ,, narcctlirs 
anti nutles~ tlmn 21 )'C:U!I ur :r~e. They shall be familiar with lilatc :rnd nmnicir:ll 
traffic IC'J!Uialiuus and rhc prcl\'l!iinns uhbis :trliclc: Jlnvcnlin~ rhc lr;msrurlation of 
rxpln!lh-cs. 

(j) Vchirlc:s tr:rnsporlinJl C'Xplosi,cs shall display cxplosh·es sii!ns on bnrh 
sides. rronl and n:M confnnning lo the rc:quircmeniS of the \'Chicle code. 

(k) DlaslinJ c:rps and eleclric blasting caps wl1en lransporlc:d on the same 
\-chicle with other c:xplosivc:s sh:tll be separated from the other explosives by 
conl:.inmenl wilhin a t"hts5 llmaa;a1.ine. 

(I) Vc:hidC's lranspnrling explosives shall be: roulcd ro a,•oid congesred traffic 
and densely pnpulalctl areas. 

(rn) Explosives shall nor be tran!iported rhrough any completed vehicular 
tunnel or sub""liY exc:cpr on arproval ofche chief. 

(n) Vehicles transpnrliug explosives sh:all not be lcrt un:~uc:ndcd ar any lime 
wirhin the jurisdiction. 

(o) Unless authorized by lht dlicr, a person orhc:r rhan the drh·er and one 
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ar.sisrant who is arlcasr I 8 years of aJ:!e shall not ride on any vehicle rrunspurtlnJ:! 
rapiP5h'Cs, 

CpJ The fire and police departments shall be promptly notified when a vehicle 
1ransportin1 explosives is involved in an accident. brcuks down nr cal~hcs fire. 
Only in lhe C\'Cnl of such an emergency shalllhr lramfcr of rlplosh·es fmm unc 
\l:hide ro anOiher be aiiO\\'Cd on hiJ:!hways within rhc jurisdicriun and only when 
q11alifird supervision is provided. Except in such an cmcrl!cncy, a \Thitlc: rnnl'· 
rnninJ explosives shall nor be parked before rcac:hint: its destination except ur 
sruppinJ and parking places designated and approved by lhe chid. 

fql Delivery shall be made only to authorized persons and into approved 
magazines or approved temporary srorase or handling areas. 

rr) \~hic:Jc:s containing explosives sh:IIJ nor be taken into a garage or rc:rair shnp 
fur repairs or sroraJe. 

Exploalvea and Blasting Agents al Termlnala 
SK. 77.303. (a) The chief may desfgnale the location and src:cify rhc maxi­

mum quantity of cxplosh•es or blasting aJ:!rnts which may be: lu11ded, unluadrd. 
rcluadcd or temporarily retained ar each renninal where such OJICralions arc 
perrnined. 

tb) Shipments of explosives or blasling agents delivered to carriers shall 
comply wilh lhe U.S. Department ofll'ansporrarion re{!ularions. 

(c) Carriers shall immediately notify rhe chief when explosives or bla5ling 
agrnrs uc received atrenninals. 

ldJ Carriers shall immediately notify consignees of chc arrival of explosives or 
blasting agents atccnninals. 

fc) Trvck tcnninals ~·here caplosi\'Cs arc loaded. unloaded or transferred sh:lll 
conform ro lhc following conditions: 

I. There shall be no abo\-eground storage tanks of flammable or combustible 
liquids or other hazardous substances on the cenninal proJICr or on immcdi· 
ate adjoining properly which would present a significant cxrosure hazard. 

2. There shall be no srrvcrurcs or occupancies on Jnunedialely adjoining 
properly •·hich would consriture a serious exposure hazard tu the remlinal. 

3. The tcnninal properly shall be sufficiently large th:~t dock or ''chicle 
storage areas containing explosives shall be a minimum of SO feel from any 
suucrure on adjohUng property. 

4. A:<fcquate access to adjoining slrceiS shall be provided to und from the 
tcnninal property. Local routes between lenninals and deviadc.,ns from 
state approved routes shall be prescribed by lhe chief. 

S. Explosh·es shall be kept in vehicles to the greatcsr exrent possible. During 
transferring or loading operations. the cxplosl\·es should remain on lhc 
ground or on docks for as shore a lime as possible. 

6. Specific areas of docks shall be designated for the rcmrorary .. storage" of 
caplosh'Cs during loadinJ or transferring operations. A minimum distance 
Wit be specified and maintained between this designated area and all other 
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m:.terials em the dctck. Ctllnbu5liblc: sroral!e and parricularl)' nammahlc: or 
cnmhu:~oliblc fi•tuhls t.h:dl f"• kerl allhe ~IC:l\IC:51 rns.o;ible di~lant'e from this 
de~>ignared area. 

1. At all times, a \\'lllchman or ~uard stmll be on duty on the terminal rropcrty, 
and be shall be curable uf c.hh·inl! all rquirmenl in the area. AllitJu·s \\'hen 
there are a $uhsranrial number nf vehicles carrying explosives in the 
lrnninal, ntJ&IilintlltiJ'C"I!IIIIt~ C':IJI:Ihfl' nf clrivinJ! shalfl'lc: pruvidrd. 

8. Adequate ~tccurlty agaiu!il tm:mlhuritc:d IK-'1\1111\
0 rnh-rilll! thr lramiu;d 

shall be rrcl\'hlc•t. In mctrnpuliran arc:n!l, chis will rc,tuire n fence and 
adequate sates. 

9. lhc lcnninal sh:~ll be adcqu:rtcly lighlcd for nnrmal obsen·ariun pf all 
vt'laicles c:onraining c:xrlosi,-es. 

10. Adequate firc·pmtrction a(lplianccs shall he provided for the lo:~ding duck. 
ncar rhc desi~nated exrlush·es area and ncar parked vehicles. 

II. A !lJICcifk arc.·a nf the: tcnnin:ll rrupcrty !111:111 be dcsiJlnOIIt'd fur \"t'hicles 
cnnraining exJtlnsives. 

12. Vehicles cnntalninl! any !lpcc:ial inherent huard. such as mechanical 
rcfriJeralion equirmc:nr. shall be kcrt separated from the area dcsi8nated 
fur lhe parking of explosives vehicles. 

13. Shipments of c:xrlosives shall be transported without unnecessary delay. 
J:ceping rhe c:xplnsivcs in the tcnninal an absolute minimum length of rime. 
not to exceed 48 hours, c:aduding Sundays and holidays. 

Blasting Agent1. General 
5c:r. 77.30~. (a) Exc:epl when suhjectto U.S. Ocparlmenl of Transportation 

regulations. blasting agents shall be stored, handled and used in the same manner 
as explosives. · 

(b) Any ammonium nilralc stored at a c:IQscr distance to the blastinJ agrnt 
storage area than as provided in (c) below shall be: added ro lhe quantity of blasting 
a,ents to calculate rhe total quantily involved for application ofTablc: No. 17.201. 

(c) Minimum inrr:~plant separation dist:.n~·es ftct\\l:en mixing uniu and the 
ammonium nitrate storage :~rc:as and blasting agents storage areas shall be: in 
Cltnfonnity with Table No. 71.201, Note 13. 

Mixing Blasting Agents 
5te:. 77.305. (a) Uuildinl!s or other facilities used for mixin, blasting agenls 

sh:~ll be located away from inhabited buildings. passenger railways and public 
highways. in accordance with the provisions of T:~ble No. 77.20 I. 

(b) Not more than eight h(lurs• production of bla~ting agents or the limit 
determined by Table No. 77.201. whichever is less. shall be JICrmiuc:d in or ncar 
lhc building or other facitiry used for mialng blasting &Jenrs. Lar(!er quantities 
shall be stored in magazines. 

(c) Buildings or other f:acilirics used for the mixin, of blasting a(!cnts shall be 
designed and c:onsrrvcted In accordance with the Building Code. 
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cdl ComJ1l1Undin~ and mixin~ of rrro~nizcd fonnul::trinns of bla\linJ! agents 
\hall he cunductcd in a«ordancc "'ilh narion:ally r«n~ni1.nl guod p:1L1il'c. 

lrJ Smolin,: PI open n:~niCS sh:all nol he p:nnillcd in PI" within ~~~ fl'CC ur any 
ftuii&JinJ ut IO!Cilil)' U!oed for the mixing or blastin£! agents. 

( n Emrt)' olidlzcr bags shall be disposed or daily in ll manner arrnwed by the 
chid. 

Trantpor1atlon of Blasting Agents 
St'C". 77.306. \'chides lransrcnting blasringagencs nul subjec:cto U.S. Dcp:nl· 

mcnrnfTran.\JIOflalion rcJularions shall comply "'ith all rcquiremc:nrs or Sc:c:tion 
77 .~2 cxc:cprlhar they shall be marked or placarded on both sides, front :md rear, 
-a·i1h lhe words BLASTING AGENTS in Jcllcrs not len than 4 inches in height 

- <and arrruximarcly • ~-inch scmke un. c:onrrascmg bade ground. 
Seizure of Explosives and Blasting Agents 

Noc:. 77.307. The c:hiefmay seize, take, remove: orc:ausc In be: rcmo,·cd at the 
"'~n\1: ,,f the o"·ner all explosh·es, ammunition or bla~ring agc:nls offered or 
"'f"'\Cd fnr sale, stored. possessed or cransporrcd in violation of this a~cic:Je. 

Division IV 

MANUFACTURING, ASSEMBLING AND TESTING 

Manufacturing, Assembling and Testing 
St'C". 77.401. Any p:rson planning co m:.nufacturc, assemhlc, tc:sr or ln:.d 

c:'rlu'i'~s. ammunition, bluting agents or firl:"-orks shall fum ish to the: c:hid che 
fuJI,,-a ing infurrn:atiun: 

I. Thr CIXC location of the rl:ac:c: or manufac:turc 0 

~. lhe kind or kinds of explosives, ammunition, blasting :tg~nts or firc"-orks 
to be nw~ufac:tured or processed and lhe property of hazardous materials to 
be used. 

~. · Th.: names and addresses of Individual owners, partn~rs or. officers of a 
corpora& ion. 

.s. A map of the opentfnr premises with the opc:rating buildings fndkatc:d in 
whic:h pcarerlhan one pound or explosi\~ is manufactured, handled, used 
or stored. Tbc maximum amount or explosives greater chan one pound In he 
used in earh buildine. numbc:r or pc:rsons in eac:h operating building, 
l"larricadc: locations and dimensions and the location and capacity or stnr· 
a£!e magazines. 

5. This arciele shall no1 be c:onslnled as arplyinJ lo, or prohibiting the mixture 
nf. blastinB agents suc:h as nilroc:atbonilrate or amnrnniunr nitralc·fuel oil 
in the loading area. provided all neccsslll)' safety precautions Me taken. 

6. A C:Op)' or the ,enc:ral safely rules "-hic:h lhe manulac:turer will enforc:e, 
inc:JudinJ plans for emergency proc:c:durcs in the e~t~nt of fire or explosion. 
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Plans of Plant 
Sa·r. 77.401. A l'I'J')'Itllht·a•l.m~ ••fllw a•lanl 'IL'IIII"'"''I'' inlht• .. m •. , ..... lh·· 

t•n·mi!lot',.; ur &'ada "'I'Jn,iw, amnu.aniliun, hl:"lin!! :IJ!l'fl~s ur fir~mh m;mula•·· 
tnrinl! J•l:miDn•l !ohaiii'L! m:ult• :•,·:ul:1hh: In llll' dud 111 Ius :aurhualll'•l. ll'JIIl'!'\'11111· 
tiW lllllln ll'IJIIl'!'t. 
nntnlng 

Sa•(', 77.40.\, \\'ual.uu·11 \\Jan haaulh• •·~r•ln•.l\"t'\ ua t'lll'lu\iw • lmtJ'''' •.la:elll"' 
in~lnr~r,•al in the: h:mmls ul rh•· m:ah~li:d!i :nul I'U"''''"~'·s in "·hkh lh••y :nr In Ill: 
CIII=:IJ!&'d lllllf with th.: ~ftot)' tllfl'S f!U\"l'llliiiJ! !>lll"h lll:lh'ti:tfo, :UUIIIIIII.'I'\"'t;. 

Emergency Procedure 
Src. 77.40-'. Emt'fi!CIIl')' rrnc:c:durcs !.hall he fnnnulaled forcach rl:anl which 

will lnrludc f'l'rMm:al in"rmcciun in nny cu~~o·•t:cm:y rlmt nrny be -anlicipalcd. All 
p:rllatnnd !!>hall I1C m:ulr :t\\~11~ ••f 0111 c:nu·r,:c:n&')' warning ~il!nal. 

lntrallne Distance 
Stt. 77.405. llti!o di!it:&nl'c i\ the n1inimun1 pcrmiucd between an)'l"'O build· 

in~s wilhin nnr upcrarina: line. lnlrnline di\lnnc:c:!lo :ire: al~o used ~nr l'rf'Mll.lin£! 
rrrr:dn !of'(dfit•d an•ao;,fmir.linJ!s ami h"·:ar!n•~'. C\'l.'lllhc'nJ!h actu:d hnt' npc~aru·~~ 
n1c nnl invnh'\·d. lnlralim· aJi,t:llll'l' ''"l•:uallnlllli I.'AJil't'h'll hl Jlltllt't'l ,·xrl•""''' 111 

huihlina:" fwm I'"'Jl:!J!:IIinn d~·hmarinn 'lur ht hl:l\1 c."U,•~:ts but nnt :.~:~in~l the 
pt~oo,ihiliry uf rrura~:atinn tlctun:lliun due: tn fragmrnl~. 

lnlrallno Separation of Operating Buildings 
Sa·c:. 77.41Ui. Cal All nllt\!! dl.'hiiUitill!! t'XJllusive" Cla~!'l A and fircwurk!lman· 

ufm·turinl! buildilll!~• illdlllliiiJ! thU!II! where CXf'JII~i\~ c:hari!CS arc as5~m~lcd, 
m:antaf:ll'IUrl'tl, rri."Jlo111.'d ur ln:uh:d, shall be: !lcr:narc:d ffltnl all olhcr bulldiiiJ!!i, 
indu•linJ! 1113J!:11illl.'!l, wirhinth•• c:unfin~!i nf lhl.' rn:~nuf:ac1uring plan I at a d!sl~nl·e 
nell ll.'~\lhan lleusc 11hu"11 inlhl.' Julhtwrn!! Tahlc: Nll. 71.406 when 1hc buddmgs 
:~rc h:m ic:uiL-d. 

(h) \\'hen a building or 111.1J!37ine cnnr:~ininJ! c:xrln!iiws i" norlwricadc:d, lhl.' 
intr:.lin&' di!~ot:tnrcs !lhn\\11 sh:dl be: dnublcd. 

TABLE NO. 77.406-MINIMUM INTRALINE SEPARATION BETWEEN 
BARRICADED OPERATING BUILDINGS CONTAINING CLASS A EXPLOSIVES 

OR FIREWORKS MANUFACTURING 

UPlOSIVl OR IIRIWOAIIS MINIMUM UPLOSIVl Oil fiRlWORICS MINIMUM 
__ 

1
,_1N liiUICtS I'D·- OIS1ANCl --um.l."-'QPt'':f .• ~ DISJANCl 
tcr o trr IN nn tcr o nr '" nn 

511 :JU 211,Citl0 25,1)(1tl 2fi!j 
511 JCI(J ·Ill !!5,11011 311.01111 !!HII 

lUll :!1111 l'tll :111.111111 35.mm 2!J5 
:!IKI :mu fill :J!i.fiUII ·lll,tHIII :)lfl 
:mu 4lHI fl:; 4U.CIIIll 4!;,(1[1(1 3!!11 
41111 sun iO 4!;.CJU(I 50,0110 3.11J 
51 HI fill() i5 !illllCKI S.'i 000 3-10 
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TABLE NO. 77.406-MINIMUM INTRALINE SEPARATION BETWEEN 
BARRICADED OPERATING BUILDINGS CONTAINING CLASS A EXPLOSIVES 

OR FIREWORKS MANUFACTURING-(Conllnuod) 

UPLDSIVC Dl fllltWOICS MINIMUM liP&DSIVC Dl fllfWOIIS MINIMUM 
··- o .. -JIIl.DJIJtln==- DIS UNCI [---1..-J!f-'DU(CDS I o·~.-- DISfANtl 

.. , 0 • ., ... "" ,., No '" INUU - r,uu •• i)- M :;..;.uuu f.ii:UC~i- -:J.Iiu --
~·1:1 MlO "' folt.UIIU (Jl,IIIHI 'Ifill 
\lilt 900 "'' u.;.uiNJ iU,IIIMJ :r,n 
11flll 1.11110 u; iU.IIIHJ i.'i.IIINI 111.'; 

I rut 1.snn lftl i1.CtliCI lill.llllll 'J!JII 
I. ;cllt :!.INNJ IllS liU,IJfNI ~;.;,uuu :)!Jj 

.:.IIIIIJ 3.11110 I'\ II H:S,IICNJ !HI,IKIIJ IIJU 
~I Mill 4.11110 1111 !I:I.CHIII !l:i,llllll ·IIU 

·I 111111 ~.CHill r.;u u;,IHJU lfllt.CIItll 41!; 
i,flfiU fUitlfl IIIII llttl.ttlllt a:!:;.rntu ·l!iO 
f• Utili i.(KIO 1~1) I :!:5.Cifllt l:iU.IIIIII ·li.'i 
';' 1111(1 X.IIIIU 1"'1 1-.ct.INIU lil.CIIIII :;nu 
.... Ill !J.IICKI 1!11) li.'\,llfMI :!Uti.OIIII !;;2'i 

•••••• 10.11110 :!Ill I lllii.IIIKI !!:!:;,111111 :;.;c, 
111.111111 I ~.IIOU !:!5 !!!5.CKHJ !!1fi.CKIIJ !ji!i 
litlllll ~11.11110 :'!l!i 

Operation-Buildings and Equipment 
Srr. 77.407. Cal Orcralin{! bulldinJS or rooms In which rnnrc: than ~II rc•unds nr 

..,,rl•''h'C'!i nr firc~oc>orks art prcsrnl 111 any lime shall ~ ctmlllnJ~:Ircl with at lt'OI'-I 
IIIIC ":JJI uf CX(IIOSiOR•reJic:fl)'(le. The rclid "-:Ill shall be rl:li.'N !IU as IU Itt: nrlr:t!iil 
huard co warkmtn in adjacent buildinss. 

1 hI \\'hen Clplosi\-e \"rnlins Is rrquirrd. the \'Cnlinp arra will tiC calculated on I 
"}UllfC fuut for each ~5 cubic rcc:1 or building or ronm art a. 

tc 1 All r•.,om~ or huildinl!S sh:all h:t\'C: adcqu:tft ai,.Jc: "ruce anti :lllt'n\1 1\\'o exits 
\l'(lar:atrd rrnm rach other by a distance equal 10 not less than unr half ur the lrn,th 
uf thL' m:a.'imum O\orrall diasonal dimension of the room ar area !itf\-c:d measured 
in a .. rrait:lll lint b.:rwcrn ellis. Orcninps In fire walls ~tlt:tll tiC rqu iJ'('I:d \\'ilh 
arrruwd~ !oclr·dosingfirc duors. All c:lh doqrs slurll open In lhr dircctlun or exit 
tra\c:l and be equipped with ranic hardware. 

F.XCEPTJO!'l: Cubiclt5 100 square fttl Clf le" and orL'uplrd b)' nutmnre ll~n 
I1UI rmons v.wlinJ v.idtin 12 '"' of an unobsuut1ed puarl'1&'J)' may hi\'C one 
rail. 

rdt All clec:rri:al wiring and equipment shall he accrrlahle r,, lht• ha1ard 
inwlwd and in!ltallrd in accnrdantt "'ilh rc:quirrmc:ncs fur wirin(t anll rquirrnl'nt 
in huard• 'US locations. 

IL'I EIJcrrh·e hondinl! and l!toundlnl! mtans shall be rm\•ldt'd In rrcvcnl 
an·umula:inn or sialic charscs wl~erc sialic charsrs arc a ha7:trd. 

eft E'rlo~h-c:s dust shall nol be rxh:au~tcd co chc: alntnsrherc. \\'l1erc ,.acuu1n 
du,l·cetfl,•ction systems are U$Cd. they shall C\lR1Jll)' "·irh the fnllnwins 
r,oquircn~tnls: 
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I. Aclc·cau:llr filrrn• 11111~1 ~ ill'•talll-d hrl\\'t't'n the snurrr \-:II."Uum :and the pninr 
nr pklmp In l'h'\'t•UI '''l'lusiW!o flltlll l'lllt'l illl! lh~· \~1~'1111111 ('IIIII(' nr \'Xh;lll\11."1. 

2. 'f'ln• c:.s•ln\h·r tlll\l·t·ullt•t•liun !o)'Sit'lll !ih:tll l'l' tlt•si,:m•d Ill (llt'Wnl &•int•h 
ruillh lhfl•:ulo•tl lilliiiJ'' t'\J"N'ellct IJu• h:tl;ttoluuoo 1f11,1 :nul \11:1111 IIIIJI\, oto•,fll 
cu. I~. lttd•t'l\, t•r.· .• in '' hidt t'XJ•Iro!tiws nt:ty lu•ll!t' nm.l lli:t'UIIIul.ne uubillc rh,• 
t'Ctllt'l'finJ! t•lmml~t•r. 

.\. 'lin• t'lllill' \'annrmn•ll•-. linn ')''"'"' 'h:rll loc• m:r•l•· dt'&lt it :rll)' 1 1111111111•11" 

anti I~ ,:nmn&lt•tl In a mnimumrt·~i!ll:lnt'C' uf ~ uhmo;. 
.a. l1mml~t•r, in whit h llu• thl''" :UI.' t•nllt•t·r,•tl ,Jmll 111•1 ht• Jur:tlt••l in tin• 

nlll.'l:llinf! ara•a tmlrs!l a&lt'lJll:lft• !thicld!'i fur the nmximum quantity uf maft•rial in 
lht' t'Oflt•CfCif lift' fnrlli!tht'cl fur J1l'fSIIIllll rrutrctinn. 

J·:XC'.:I•IIUN: \\1:1 du•l·l)f'l' a·ull~·cruns. 
~. Mnh' th:m '"" runm~ nt:l)' nnf ftC' srn·itt&l hy a rnmnmn cunnrcliun ru a 

\';n·uum cnlh•l.'liun chaml'l·r. \\ltcn• inr,•n·unnt't'lictn!l :trc u~d. mean~ shall he 
cmrJu)'l'd Itt rfl~vt·nl (trc1Jl3~0J!illn tlf :111 inc:itll.'nf lt)' "-:1)' or lhC tllfiC:tliun pipin~. 

6. \\1~t•n tnllt•ctinl! the murc 5ell!.ilh-c: rxplusi\'C:!i !tUC:h a~ black I'"""~'· l~:td 
a1idc ur ulht'r hia:IHnt'IF)'III:II\'tilll'i, a "wrl'' cullcctur whirh mni\lcn!t the du~t 
cltnc lnthl' rninf ur inllllc and 111.1inl:lin~ lhr du~r Wl'f unliltt·mm·ral fur di\1'11\:JI 
shall ftC' U\l'd. \\'crrinJ! :ti!''nh. !thallllc cmnp;~tihlc \l:ith the: explosivc!t. 

7. f~IIJ,Ilt!oh't dn~l!'i !ilmll he: ft'lllln't'd rrnrnlhl' Ctlllt'Ciilllll.'h:nnlwr a'i nfr,•n 3~ 
nrn·!t~:uy In J'rt'\'t'lll uwrln:nlin,:. 'J'ht' rntilt' !i)''ih'm !oh:tll ht• dt•anc•cl :•t :1 fll'tfll•·n· 
t')' thai will diminlll\" IMtahfllll!i cum·t•nll:tliun' ul ,·~a•lu,iw tlu•ls in J•iJ"'s, 
tuhinJ!. :tml'tn ducl!i. 

(f!) Sqnilld CliFt' bin""'"' shall ndl ftC' u~tl fur r:ch:m~fill{! haz:ndou~ runtc!i, 
\":IJ'O~ ur f:t51."!i. Only nunfcrmuli ran bladrs !oh:dl be UM'd for fans lnc:ah~d wilhin 
lhc: ductwc•rk and rhrnuJ!h whidt ha7.;an.ltlUS m:arrrials. arc e:chaustcd. Mutors !ohall 
tiC lucarrd c•utsit.le the duct. 

(h) \\'urk !ilaliun' fnr small amnUIII!i nf rxrloliVI."5 (ll'!t51h:an nne JliiiiRd) !lb:dJftC' 
1\L'Jl:lralc:d hy ali~or:mc:t•. barri\"r ur ulht•r lilt' :till such at fire in nne !olariun "ill nut 
ia:nitc malt•ri:al in the: next wurk slnfic,n. \\11~·n ncccs!iary, c:tch upcratnr !lh:all he 
rmtr~ll'tl hy l\ prrsunnd shil'ld lclt'alt'd hcfwcrn lhc: nrrr:arnr and lhe c:\rlclsh·c 
dl.'\'it't' ur c:cpln~ivr material hdnJ! llflk'C!I~t'cl. Tlli!t 5hidd an•l il5 suppurl !oh:dl ~a 
ler.lt-d dcsifn to wirhsrand a bla\1 fmm the m:a:cimum amounl nf r:crlo~h·c:s 
allo\\'Cd b.:hind II. 

Explosive Operalfons 
Sec. 71 • .f011. fa) \\1tcn the 1)'('1: nr lll:tfcri:d and ('fii('C5liin{! \\"3rranl5, mrchan· 

icalupcratiun~ ill\'teh·in,: l''l'ltt51\'C'li in Clll'C'~li uf 1111\' rt•Und \h:tfl ht• l':tn j,•tltlll :11 

i~onl:tlt:tl ~lllfiun~ ur :tf intralilll' di!>l:tlll'l'!l, an•l tnlll.'hint'l ,. 'h:tll ~ cunlwJI,•,f f111m 
ft:lllllll' lncalinns hl'ftind SUh!ollmlial fl:trrk•a.fe~ llf :tl inir:tfine St'(':Ual iuns !Ill I hal 
wurln~en m:t)' rrmaln ala safe di~lllllt'l." while nmdtincr)' is nrcrarinf. 

Ch) 1'he wnrkinl! area where: tht srrreninJ!. ~rindinr. lllc:ndinf! ami ocher 
('WC:C:S~inJ: uf Slafir· St'n!iilh'C: rxrlusi\'t'JI nr r)'Rtll."chnic tn:aleri:ll~ is dune shall h.: 
maintainrd ah.n·e :!U rcn·c:nl rdllli\'C' lmmidiry. If the rrlarh·e humidity drn~ 
ltC'hn\' :!U rt'tl'C."nl, the alltt\'C' "Jl''f:ltinn' !llt;~ll ht• ~otur•ro:d ami !tl't'UI''"' until rht· 
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~l:ni\·e humidiry can I'IC: raised abo,·e 20 pc~ent. II is desirahle to keep rhe relati\'e 
humidiry aftm-e 20 to 30 .,cKent. except where mc:lal puwders arc ln\·olvc:d. and 
th~·n ahc rt'lati\'(' humidil)' shall I'll! between !10 and 60 percent. 

ll'l !oll:an!o !~hall be rm'·h.lcd and used to discharge slatlr elcclricily fmm hand 
trwb. bu!!(!ies and similar cquipmenl before ahey enlc:r building!! con101ining 
\l:.liC·!otn!llili\'C cxplosi,-cs. II is recommended lhal conductive wheels. including 
nwt:d ''heel!~ "hich could not cause 5parks. be U5ed on such equipment. 

hll UulL: cxpln\i\'C'\ ~oh:sll I'IC: lwrt in cnvcrrd cnnlaincr" when nnl Ill.• ina! U!il.•d ur 
rr• lo.'l'""4.-d. f:1pln~h·cs r.haJI nul be !olurcd (If transporlcd in CIJICil \'IIIII:JiUC'JS, 

ICI The qu:anriry of cxplosh-c ntalcrials at any particular \\onrk 11ota1inn 5hall be: 
limill'd In thai p!~ted on the Juad limit si(!ns. and not to cxC"CCd fnur huurs • supply 
Ill III31CriaJ orJuur hours' SUpply Uf produtt, CXtepl that \\'hCn this quantity Wnuld 
mtrtl&!uC\! a !oeri•tU!Io h:t1.:ud. such quantities shall be limil~-dcn alc:r..cr :smuunt. 

I fl Appropriate rctef'I:ICICS \\'ilh C'O\'('JS sh:siJ bc: rru\·idcd fur C:tl.'h Sial inn fnr 
di'rc~int: t>f "~set' material and dchris. These \\tUIC rt'tept:aclcs sltall he emptied 
:and dL·:sncd :ts often as necessary but nutles.'\ th:tn once: c:tch d:~y ur althc end nf 
,·~h \hift. 

,,, Gcnrr.d !>:lfCI)' Nics and n.,cr:slln£! instruclions (:11\'('ming the p:arlkular 
''i"'r:arinn ur rmcess carrird on al thai location shall be 11\-ail:shle al cxh 111a1inn. 
'J'h,• rulc!i ~oh:lll include rrquiremt:nls for bondinJ and a:rounllinJ, pcnnluihlc 
'J,•aninJ! :11!\'lll!i IU U!iC and Other Jlrccautians deemed nccessnry fnr sure nrcratllln, 

lhll~rl-nnnd and cxplnsh-c llmils sb:all be posted. 
IiI Rc,ular hl:linten:lnce and rcralr work shall nol he pcnnillt:d In an cxrlo!ii\'C 

t-uilalifll! until e'plnsh-cs are rentt>\'Cd and the :nca is maalt: safe. lltl!l dnes nut 
rh•hiltil ntin11r adjustments Of CIIICr(:t'DC)' n:pairs In ~t'UIT hmncdi:JIC s.afrty. 

1 j 1 Srilll."d or droJipcd cxplusl\'('5 shall bc: dc:sncd up :11 once. 
tL:I ShirrinJ containers. dcanln1 nt:s and other matrrials conlanlin:ttcd with 

c'r'•"hn !oh:.ll be n:ntowd daily and di,.pnscd of in a s:.fc m:anncr. 
1 h Fireworks. explosi~-cs or cxplosh-e charJCS shall not be stored ncar any 

!>IIUr'"C nf heal. 

location of EJ!ploslve Detonations for Testing 
S«. 77.409. Ia) Detonation or i[!nitlon or cxplosh-e charges or fireworks fur 

tNinJ ~ohall be done only in a location so isolated by distance in ac:cord:~ncc wilh 
the Quantity and Distance Table No. 77.20 I. or where barriers sh:all be pro,·lded 
thai "ill protcd any penon connected "·ith the test. 

fbi Adequate shelter or distance shall be provided to protect cmpiO)'('e~ deiCJn:at­
in[! explush-cs. 

tel \\'hen tests arc beins conducted or explosives arc beln~ deton:11ed, only 
~tlklrized rersons shall be present. Areas \\'here expl011h-es arc n-rularly or 
I 1\'qu~nlly delcmated or humt:d sh:tll be fenced and posted with atft:tJll:ale \\':amlnJ 
'it:"'· .Moquate \\-anting de\·iccs shall be u~d before burnin~ ur d.:tun:~tlng 
r'r'•~a,'('S to \\-ant persons \\ho nlil!ltt aprroach from any dircl'liun that they arc 
aprrat;~~hinJ a dan(:Cf zone. 
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Disposal of Waste Explosives and Fireworks 
Src. 77.410. (a) Sites for destruction of c11plmivc:s shall be located at the 

madmUhl J'f:IC:tic:ahlc S:tft: disi:Jn\'C frn111 inhahilcd huildinl!S. JIUbJic hi,hw;ty\, 
OJlCr:Siing buiJdinJS nnd aJI other CliJ1CIStlrCS, 1l1c separation 5haiJ he nnl Jess lhan 
the inhabited buildin(! dislan'"C (5ec lithic Net. 77.2111). When poS~>ihle. lt:uri· 
cades shall be ulili7.rd bch\-rcn the site and inhabited building.o;. 

(h) a•rnvi!iinn sh:'lll he rn:ult' !iii!IC'r:tp cxrln!ilvt" nmlcrial will nnt hr rlacrd in any 
l•urn l•~~o·:•llnn until at JL-a-.t•IH hnlll!illl"·r tlll·la•.lliu· .. """''I~""'' ttnr. 

(t•) A hJa,thiJ! !t.hdll•t ,h.elll"'l'""'i•l•·•lm·m t111· hum&ttt'll h•• t'III•'IJ'•'Ih')' "'''. 
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AMENDMENTS TO ARTICLE 77 UNIFOIUI FIRE CODE 1988 EDITION 

PART 37. ~w-c:;sec~io~i.7~~~-o~is~rereb~ .. a~en'Crea"":J;o:-r~ni·;;~follows ~ 
· ~ ~;.oua-_.,., , ... por.,u.·1·: ha,.·~. ·hi..·•he 'u.&.& · = i* • ..........,..,._n....,.., ... ., ,., ·····•• •· 'ii:fC,(~~.:.a.,·:•J 

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. 

'PART~ .-~::utc~~-~~~u~1~Q*ttit:~;il-;;:ebi.~Dam'en"ded t:t-)Y..:addlng .:: a't! 
following'':~:.::,.r~--· · - - .,.,_,_._a...., . .-........... ,..~·k;... .. N, ..... :.:·J···:• 

.......... -'--= 

~...:Ui.r~~·;, . . . . 

!I 

(f) When in the opinion of the Chief there is a substantial I 
danger to life, health or property in the immediate area exposed 

1
. 

to the blasting for which a permit is being requested, said 
request shall be denied. :j' 
(g) The Chief may in tha 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- I 
cation from the various affected City of Austin depart~ents. When 
in the opinion of the Chief such departments have a valid objec- !I 
tion to the issuance of a permit, no permit shall be approved !. 

until such objection has been resolved to the satisfaction of the II 
Chief. !I 
(i) To obtain a permit the licensed blaster shall file with the 
Chief an application in writing on a form to be f~r~ished by the 
Chief. Each application shall describe the proposa~ work, the 
location of such work, and such other pertinent infor=ation 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 ap;ropriate fee 
as established by the City Council. City of Austin departments 
shall not be required to pay permit fees when engaged in such work 
as described in this section. 

II 
!! 
II 
II 
I 

I. •• :I 
II 
I 
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P~R~ 39. UFC Article 77 is hereby arn~nded 
77.107 which rends as follows: 

by adding 

ii 
Section I 

Section 77.107 Blasting Licenses 

(a) General. 

1. 

2. 

- 3. 

. 4. 

s. 

6. 

7. 

8. 

9. 

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 1actively engaged in blasting operations the 
preceding year. 

I 

The license application fee and license application 
renewal fee will be established by action of the City 
Council. 

No license shall be assigned or transfer=ed. 

After taking the Class "S" exanination, a person holding 
a current Class "B" license may convert it to a Class 
"S" license at any time without payr.tent of fee. A Class 
"B" license holder rnay convert to a Class "S" license at 
renewal tir.te. The fee for this will be the set Class 
"S" rene\>lal fee. 

If an applicant for a blasting license fails to pass the 
examination, the applicant shall not be eligible for 
reexamination for a period of thirty (~0) days. If an 
applicant fails to pass the examination at any subse­
quent time, the applicant shall not be eligible for 
another examination for a period of six (6) months 
following such failure. Another license application fee 
will have to be paid for each test subse~uent to the 
third test administered. 

A Class "C" license holder shall not tc named on a 
blasti~g permit as the responsible blas~er except on a 
permit1 for blasting operations involv.inCj uninhabited 
areas. An uninhabited area is a point without a person, 
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animal, Gtructura or road within n distil nee of five I 
hundred (500) feet. \ 

10. A Class "S" license holder is restricted to blasting:· 
operations involving swimming pools and septic systems. 

11. 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 license. To obtain a Class "S" release they must 
pass the ·class "S" blaster's test. 

12. 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. 

13. The Chief may order the stop of blasting operations in 
the interest of public health or safety. 

BLASTER CLI\SSIFICATIOUS AND REQUIREt1ENTS THEREFOR. 

1. General Requirements for all license cla5ses: 

A. Be at least twenty-one (21) years of age; 

B. Be in adequate physical and mer.~al condition to 
perform the worJ: required: 

c. Achieve a passing score on 
the license class desired. 

a tes~ appropriate to 11 

II o. 

E. 

Be able to understand and give ~r:~ten 
directions in the English language: 

and oral 

Not have been convicted of a felc:1y or tt·IO or mora 
misdemeanors within• t~-10 (2) yea:-s preceding ~he 
date of application for license, for a cr1me 
involving intoxication. Intoxica~ic~ is defined as 
not having the normal use of me~tal or physical 
facilities by reason of the i~troduction of 
alcohol, a co~trolled substance, a drug, or a 
combination of two or more of thosa substances into 
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2. 

the body (V.A.T.S. art. 6252-lJc and art. 6252-lJd 
lapply). 

F. Have a working knowledge of federal, state and 
local laws and regulations pertaining to explosive 
materials. 

G. ltave no revoked, suspended, or terminated blaster's 
license, or any criminal action involving blasting 

!-activities pending in a federal, state or municipal 
:1court of law; and, 

H. Pay the license application fee in accordance with 
the schedule established by the City council. 

In addition to the General 
musti satisfy the following 
license indicated: 

Requirements, the applicant 
requirements for the class 

! 

A. Class "A" 

B. 

c. 

(i) Has held a Class "B" blaster's license from 
the City of Austin for at least two (2) year~ 

or ~he applicant has at least six L6) years of 
experience in the field of transporting, stor­
ing, handling, and using explosive materials 
and submits credible documentary proof of 
such. 

( ii) Be kno~-lledgeable in designing blasting pro­
grams, in calculating powder factors, and in 
the deployment and the precise use of delay 
blasting for all phases of const=uction. 

(iii) Be capable of instructing others in the 
explosives field. 

Class 11 811 

Has held a Class 11 C11 blaster's license from the 
i
1 

City of Austin for a period of at least two (2) 
!years or has at least four (4) years of experience 
~n the field of transporting, st:r~ng, handling, 
and using explosive materials, and s~:mits credible 
documdntary proof of such. 

Class 11 C" • 

i Has at least two (2) years of experience in the 
I field of transporting, storing, handling, and using 
· explosive materials, .and submits c=adiblc docu­
mentary proof of su~h. 
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o. ' Class "S" I 

Has held a Class "B" blaster's license 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, storing, handling, 
and using explosive materials, and submits credible 
documentary proof of such. 

PART 40. UFC Section 77.301 is hereby amended by adding the 
following which reads as follows: 

. . . . 
(n) All exposed blasting cap lead wir~s 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 11 
limits specified herein shall require the immediate suspension of 

II! blasting and the initiation of procedures to correct the excess 
velocity or frequency. The Chief may grant or require, deviations r 
from this limit as required to adequately protect the public 
safety. Air over pressures shall not exceed 1~9 decibels on 5/6 
hertz high pass monitoring system. I 

~P> -:--J~-~1~"St-mq~~~9r·~~:~~T.~2~·-~TSm1.c~:~~7ise;·~~corcr~il9~;~;e:hi~, 
~s.?:~,;req':ur~~ d~~~ng: _a.~~~.JJ~~~1;l:n9 li~-~r_!l~~o~~-· .{o7' :~which ~ -l?ermi t cis 
l.ssuec:t. :~ by _ _:.,.the...;.....city -~~-o.£.:.:::Austin. A mon1.tor1ng techn1c1an, not 
employed· by a blasting operator, shall be used «hencver a blast 
mopitor 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 Engi~eer and shall be 
retained on file by the permit holder. These reports shall be 
made available on request. 

EXCEPTIOt-r: l'lhen in the op1n1on of the Chief the damage to 
structures or buildings due to blasti~g operations is 
unlikely, the requirements of this subsecti:n ~ay be waived. 

(q) Only blasting trunk wire of 18 gauge mini~ur. shall be used 
while conducting blasting operations under permi~s. 

(r) Approved blasting machines shall be used. 
ment is prohibited. 
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tl 
I' (s) Detonating cord may be used only when approved on the I 

blasting permit. Unauthorized use of detonating cord shall result 
in the revocation of the blasting permit and the blaster's 
license. 

(t) ·~he Chief shall set other co~ditions to the approval of the 
permi~ 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, 
type 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 a:oo 
a.m. on other days. 

(v) nll 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 discre~ion of 
the blaster or as required by the permit. 

PART 41. UFC Section 78.102 is hereby amended by adding the 
follo,!ing: 

(d) The fee for this permit shall be as established by the City 
Council. 

PART 42. UFC Article 78 is hereby amended by adding Section 
78.107 which reads as follows: 

Sec. 78.107 Jurisd]ction 

(a) This article is applicable 11tithin all terri tory in 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 ~ nuisance and prohibited 
within the full-purpose corporate limits of the City of Austin and 
within five thousand (5,000) feet outside th~ full-purpose corpo­
rate limits. The Chief shall enforce ~his 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., bOCal Government 
Code 1.005. 

Section 79.201 is hereby 
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62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1180.13 

Seotion 1780.13 Operation Plana Blasting 

Each application 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 through 1816.68 and includin• the following• 

a) ·.This plan shall include,. at a minimum. 'information set~ing 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 effects of 
bliastins operations •.. . ..... . .. 

l 
l 

. l 
. . 

l 
··l'. . . . 
... 

. :l· 
0 • • • • • • 

b) ·Each application shall contain a deac:ription of ~1 system t~ be :: ·l· 
used to monitor· compliance with the standards of 62 Ill. Adm. · · 

C) 

Code 1816.67 including the type, capability. and sensitivity of · , . .-
any-blast-monitoring equipment and pro~osed procedures and · ·. ·· 
locations of monitoring. · 

Blasttng operations within five hundred (500) feet of active 
underground mines require approval of the Department and Federal 
Mine Safety and- Health Aclminiatration (MSBA). ' 

' 

. . . 

(Sourcea Amended at 11 Ill. Reg. 8602, effective July 1. 1987) 
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62_ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1816.11 

. . 
Settion 1816.11 Signs'and Markers 

a) Specifications •. Signa and markers required under this Part shall& 

b) 
~ 

C) 

1) Be posted and maintained by the person who conducts the 
a~rface mining activities; 

2) Be of a unifor-m design throughout the operation that can be 
easily seen and read; 

3) Be made .of dura~le material; and . ·. 
.... 

4) Confor-m to local ordinances and codes. 

Duration of maintenance. Signa and markers shall be maintained 
during the conduct of all activities to which they pertain. 

~e and per.mit identification signa. 

1) Identification signa shall be displayed at each point o~ 
access to the per.mit area from public roads. 

2) Signa shall ahow the name, buaineas address, and telephone 
number of the person who conducts the surface llliDins 
activities and the identification number of the current' 
per.mit authorizing surface minins activitiea. 

3) Signs shall be retained and maintained untU after the 
release of all bonds for the per.mit area. 

d) Perimeter markers. The perimeter of a per.mit area shall be 
clearly marked before the besiDDins of surface mtnins activities. 

a) Buffer zone markers. Buffer zones shall be marked alons their 
boundaries as required UDder Section 1816.57. 

f) ~opsoil markera. Vhere topsoil or other vesetation aupportins 
~terial is segresated and stockpiled as required UDder Section 
1816.12, the atockpiled material shall be clearly marked. 

g) Vhere required by State law, the operator shall replace section, 
township and other legal markers vbich serve to delineate 
political or geographic boundariea. 

Source& Amended at 11 111: Reg. 8131, effective.July 1, 1987) 
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62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1816.61 

l 
l 

Section 1816.61 Use of Explosives: General Requirements l 
... l a) Each person.Who.conducts surface mining activities shall comply 

with all applicable State and Federal laws in the use of 
explosives. 

b) 

C) 

0 0 

All blasting-operations shall be conducted by persons·certified by· 
the Department in accord~ce with. 62- Ill. Adm. Code 1850. 

Blast design •. 
.. -

• 1) An anticipated. blast design sqll .be sulmdt~ed if blasting ··. 

. ..... 

0 0. 

::•ra:.on~:~::· ,:::::·:~:i:~y building used as a . : _.- .·J 
dwelling, public building, in:hool, church, or community.·:<. 

2) 

B) 

~r institutional building outside the permit area; or 

Five hundred (500) feet of an active or abandoned 
underground mine. 

The blast design may be presented ai part of the permit 
application or at a time, before the blast, approved-by the 
Department. 

•.... ... l 

l 

3) The blast design shall contain sketches of the drill 
patterns, delay periods, and decking and shall indicate the ·l' 
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 meat the l·. 
applicable air blast, flyrock, and ground vibration standards 
in Section 1816.67. 

4) The blast design shall be prepared and signed by a certified l 
blaster. 

(Sourcea Amended at 11 Ill. Reg. 8131, effective July 1, 1987) l 
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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 tnitiation 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. 

b) Upon written request to the Department and the person who conducts 
the surface mining activities by a resident or owner of a dwelling 
or structure that is located within one-half (1/2)' mile of any 

. 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 dete~ed 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 
the surface mining activities shall promptly conduct a 
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 
previous owner and the survey has been conducted by the permittee 
and copies of the survey report have been provided to the previous 
owner or resident and the Department, the permittee ahall only be 
required to provide a copy of the previously completed ~urvey 
report to any nvw or subsequent owner upon written request by the 
new or subsequent owner. If a structure is renovated, madified, 
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 renovatiopa shall be performed in 
accordance with this Section. 

c) The survey ihall determine the condition of the dwelling or 
structure and document any pre-blastins or eziatins damage and 
other physical factors that could reasonably be affected by the 
blastins, Str-uctures such as pipelines, cisterna, waJ,ls and other 
wa~er ayst~ warrant'special attention such as the review of 
construction, drilling or COJ!lpletioil·specifications; hovev"er, the 
asseasmant of these structures may be limited to 8urface 
·conditions • 

d.) Any surveys. requested more. than ten (10) c•lendar dAys prior to 
the. published scheduled beginning of blasting shall be completed 
by the operator before the start of blasting. If the. request is 
made after the start of blasting the person who conducts the 
surface mining activity shall conduct a condi~ion survey of the 
dwelling or structure. A condition survey shall contain 
information identical to a pre-blasting survey. The intent of' 
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 

e) A written report of the survey shall be prepared an~ signed by the . 
pers~n who conducted the survey. The report may include 
recommendations of any special condition• or proposed adjustments 
to the blasting procedure which should be incorporated into the 

. ~lasting plan· to prevent damage. Copies .of the.· report shall be 
provided to the person rsquesting the survey and to the. Department 

·. within' ·~rty· (30) days of tbe 'the date the survey was. completed. 
If th• per.son requesting the survey ~isagrees 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 commenta on the 
results of the aurvey.ihould:be forwarded.shall.be included wlth. 
the survey report. 

l 
l 
.l 

.... 

. ; . 
. . . . l .. 

(Source: Amended at 11 ~11. Reg. 8131, effective July 1, 1987) 
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62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1816.64 

Section 1816.64 Use of Explosives: Public Notice of Blasting Schedule 

a) All blasting shall be conducted f~om 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. 

b) 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). 

c) 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 begilming a blasting 
program in which blasts that use more than five (5) 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 res-idence 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 prior to any 
blasting. 

3) The person who conducts the surface mining activities shall 
republis~ and redistribute the schedule by mail at least 
every twelve (12' mon~s and revise and repubiish the 
schedule at least thirtY. (30) dAys but not .more than ·sixty 
( 60) days before blastibg in areas not covered iD the current 
schedule or if the actual blasting t~s differ· from the time 
periods. listtd in the current sched~e-for more than cwenty 
percent (20%) of ·the blasts fired. . . . . 

d) Blasting schedule c~tents. 

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. 

) 

) 
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52 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1816.54 

2) The blaiting schedule shall contain at a Ddnimuma ·. 
A) Identification of the specific areas in which blasting_ 

. will taka place; 

, 
l 
:1 

B) 

C). 

Dates· and tim"e periods when.explos:l.ves are to detonated: 
. . . . 

·l 
.. ·~l 

. e) 

Methods to be used to·control access to the blasting 
area;" . 

D) Types of audible warnings and-all-clear sig~ls to. be 
used· tiefora and after bla.sting, and· .. 

. . 
E) Name·, address, and telephone nwDber of operator. 

Public notic~ of changes in blasting.schedules • 

-Before blasting-in areas or at.timas not in a previous •chadule, 
the person who conducts the surface mining activities shall 
prepare a revised schedule according to the procedures in 
subsections (c) and (d). 

(So~rcea Amended at 11 Ill. Reg, 8131, effective July 1, 1987) 
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62 ILLINOIS ADM!NISTRATIVE CODE CHAPTER I. See. 1816.66 

Seetion 1816.66 Use of Explosives& Blasting Signs, Warnings, and Aeeass 
Control 

a) Blasting signa shall meet the specifieationa of Seetion 1816.11. 
The operator shall& · 

1) Conspieuoualy display signa reading •Blasting Area• along the 
edge of any blasting area that eames within one hundred (100) 
feet of any publie road right-of-way, and at the point where 
any other road provides aecass to the blasting area; and 

2) At all entrances to the permit area from public roads or 
highway•, place conspicuous signs which state •varningl 
Explosives in Use• and which clearly list and describe the 
meaning of the audible blast warning and all-clear signals 
that are in usa, and which explain the marking of blasting 
areas and charged holes awaiting firing vi~ the permit 
area. 

b) Yarning 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 parson 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 · 
fulfille~ by the audible warning signals. 

c) Access to th~ blasting area shall be controlled to prevent the 
presence of livestock or unauthorized personnel during blasting 

d) 

and until an authorized representative of the person who conducts'. 
the surface mining activities has reasonably dater.mineda 

1) that no unusual circumstances, :such as imminent slides or 
~detonated charges, azis_t; a~d 

2) That access to apd travel.~ 9r through the area can be 
safely. resumed. ~ 

1) Blaating. shall not be conducted witliin three hundred (300) 
feet of any buil4ing uaad as a dwellini unless waived by the· 
owner ~r within three hundred (300) feet of a ·school, church, 
hospital, or nursing facility. · 

2) Blasting shall not be conducted within one hundred (100) feat 
of facilities including, but not limited to, disposal walls, 
petroleum or gas storage facilities, municipal water sto~age 
.facilities, fluid-transmission pipelines, or water and sewage 

' 

) 

) 
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linea. · 

(Source: Added at 11 Ill •. Res. 8131, effective July 1, 1987) 
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Section 1816.67 Use of Explosives: Controloof Adverse Effects 

a) Blasting shall be conducted to prQvent injury to persons, damage 
to public ~r 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. 

b) 

C) 

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 lesaee may 
sign a waiver relieving the operator from meetins the air 
blast limitations of this subsection. The waiver ahall be 
submitted to the Department before beginning blasting. 

Lower frequency .limit of Maximum 
measuring system, Bz ±3dB level in dB 

0.1 Hz or lower--flat response~ 134 peak 
2.0 Hz or lower--flat response 13~ peak 
6.0 Hz or lower--flat response 129 peak 

~ Only when approved by the Department 

2) The measuring systems used shall have a flat frequency 
response of at least tvo hundred (200) Bz at the upper end • 

3) the person who conducts blasting may satisfy the provisions 
of subs,ction (b) by meeting any of the three (3) · 
specifications in the c~rt in iubsection (b)(1) • 

. . 
4·) If necessary to prevent damages specified in subsection (a), 

the Department shall specify. lower maxim1m allOwable airblast 
levels 'than those in sulS'sectiou.'(b)(l) for use in th• 
vicinity of' specific blastin& operation.· 

0

• 

1) llhen the cube root. scaled distance,· as defined·. in subsec­
tion (c)(2), to the nearest dwelling,· Public buildina,· 
school, church, or commercial o~ institutional structure has . 
a value less than 500 and wh~na 

. A) The burden to hole depth ratio is greater than 1.0, or 

B) the top stemming height is less than seventy percent 

• 

·OJ 

) 



( 

·. 

( 

' 

.(. 

2) 

3) 
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(70%) of the burden dimension, the air blast produced 
by that blast shall be measured, recorded, analyz~d, and 
repor~ed pursuant to subsection (h) and Section 
1816.68(b). This subsection shall not apply to 
horizontal blast holes drilled from the floor of the 
pit. 

Cu~e root scaled distance equals the distance, in feet, from 
the blast to a specified location divided by'the cube root of 
the ma%imum weight of explosives, in pounds, to b~ detonated 
in any eight (8:) .millisecond· period. :. 

·. . .. 

1 
J 

l 
:l 
··l 

; ··~l 
.. ~ 

. :·.1 
:··l·. . . . . 

I ol' e' 

To ensure compliance vith the iimits contained in this 
S

1

ection, the D~partment may require an air blast measurement 
of any ~r all blasts, and may s~ecify the location of such · . 
measurements. . ·.· 

d) .Plyrock, 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. 

e) In all blasting operationa, 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. 

I 

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 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 

I provided pursuant to Section 1816.62. 

f) If blaating ia conducted to prevent adverse impacts on any 
underground mine and changes in the course, channel; or 
availability ot' ground, or surface water outside the permit area. 
then the maximum peak particle velocity limitation of subsection 
(d) shall not apply at ~e following locationa 

1) At structures owned by the person conducting the mining 

l 
· .. 

l 
l 
l 
1 
l 
l 
'l 



r . . 

r . 
r 
r . 

r 
r 
r 
·r , 
It .... 
. . 

r . .. -
:~ .. L.:. · .. ::· . .. · ...... 

.:._r = ~: 
.. · .... 

·r .. .. . . ·· . 
. ~ !i . 
.... :" : . 
. . . 
: .. ·r··· . . ~:.. . . . . 
. -: \:: . 

. . 

.. r, ... : ':_:" . 

. . : . 
. r·i· . . 

r , 
It 

g) 

2) 

62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1816.67 

activity, and not leased to another party; and 

At structures owned by the parson conducting the mining 
activity, and leased to another party, if a written waiver by 
the iessee is submitted to the Department prior to blasting • 

. 
When the scaled dist.ance, as defined below, bas 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 ~y eight 
(8) millisecond period. 

2) To ensure compliance with the limits contained in this 
Section, the Department may require a seismograPh recordins 
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 meana 

A visually inspectable cartesian representation of the time 
history of the particle velocity levels or air blast levels Yersus 
time. Time is represented on the •x• axis. The particle Yelocity 
is shown by three traces representing mutually perpendicular 
components of motion. The components·are oriented Yertically, 
transyersely, and lonsitudinally to the horizontal direction from 
the record~g location to the location of the )last. -The air 
blast time history is represented bt a single trace. The record 
or recording includes either· ·an analog representation of, or a 
written description of the Yertical scale for the particle 
velocity traces and the air blast ~race. The unit. for the 
pa-rticle ·yelocity traces and~· scale .• re in inches per second. The 
units for the ai~ blast trace and scale are millibars, pounds per 

. squa~e inch, or decibels. The recording also includes an analoa 
or descript~ve time scale. The time units are in seconds •• 

(Source a Added at 11 'Ill. B.ei. 8131·, effectiYe July· i, 1987) 
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. 
Section 1815.68 Use of Explosivess lecords of Blasting Operations 

a) A record of each blast, including seismograph reports, shall be 
retained by the operator for at least three (3) years and shal~ be· 
availa~le for inspection by the Depar~nt and the public on 
request •. The record is to be completed by the end of.the work day· 
following· the day in which the bl~st occurred, including the 
seismograph meter reading, if available, and shall contain. the 
·~9lloving datas 

1) 

2) 

Name of ·the· ope·;ator conductins the blast a' 
Location, ·date, and ttme of blast; 

l 
l 

·:l 
::·l .. . -

3) · Nama, si.gnature, and certification number of the blaster 
conducting the blast; 

... 

4) The name of the owner or resident of, and the direction and 
distance, in feet, to the nearest dwelling, school, chur:ch, 
or commercial, or institutional building either• 

A) Hot located in the per.mit area; or 

B) Hot owned by the person who conducts the surface mining 
activities. 

S) Type of material blasted; 

6) Humber of holes. burden, and spacing; 

7) . Diameter and depth of holesa 

8) Types of explosives used; 

9) Total weight of explosives used; 

·10) Weight of explosives used per hole; 

11) Mftzimtm weight of explosives detonated within any eight (8) 
millisecond period; 

12) ~ number of holes or decks d~tonated within any eight 
(8) millisecond period; 

I o• 

13) Initiation system; . 

14) Type ~nd length of.stemming; 

15) Type of delay detonator and delay periods used; 

:l 

l 
.l 

.. 

l 
l 
l 
l 
l 
'l 
'l 
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16) Sketch of the delay pattern, including decking; 

17) Reasons and conditions for each unscheduled blast: and . 
18) Wind' velocity and direction. 

b) Air blast and/or ground vibration recordings, or photographic 
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 tbe 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 ita 
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 atat~d. 

(Source& Amended at 11 Ill. Reg. 8131, effecti~e July 1, 1987) 
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Section 1817.61 Use of Explosives: General Requirements 

a) 

b) 

C) 

Sections 18i7.6~ through 1817.68 apply·only to surface blasting 
activities incident to undergroung mining, including, but not 
limited to, initial rounds of slopee and·shafts. 

I·. . 
Each person who conducts sutface ~g activities shall ·comply 
with all.applicable State and Federal laws in the use of 
_explosives. · • · 

All blasting .operations shall be conducted -.by persons certifJ.ed by 

1 
l 

·.] 

:. ~1 

·l'' .. 

the Department 'in accordance'with &a Ill. Adm.· C9de 1850. 

d) Blast design. · 
. .<·l· 

. . 

1) · AD anticipated blast design shali·ba submitted if blaeting 
operations will be conducted within: 

A) One thousand (1,000) feat of any building used as a 
dwelling, public building, ·school, church, or CODIIINDi ty 
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 uead, critical 
dimensions, and the location and general description of 
structures to be protected, as wall 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. 

(Sourcea Amended at 11 Ill. Reg. 8250, affective July 1, 1987) 
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Section 1817.62 Use of Explosivesa Pre·Blasting Survey 

a) 

b) 

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. 

Upon written request to the Department and the person who conducts 
the surface mining activities by a resident or owner of a dwelling 
or structure that is located within one-half (1/2)· mile of any 
portion of the permitted area, or by the owner of a dwelling or 

·structure at a distance greater than one-half (1/2) mile fram the 
permit areas 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 
the surface mining activities shall promptly conduct a 
pre·blasting survey or a condition survey of the dwelling or 
structure. For any structure where, in accordance with this 
Section, a survey bas been requested by a previous re~ident or a 
previous owner and the survey has been conducted by the permittee 
and copies of the survey report have been provided to the previoue 
owner or resident and the Department, the permittee shall only be 
required to provide a copy of the previous completed survey report 
to any new or subsequent owner upon written request by the new or · 
subsequent owner. If a structure ia 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 renovations shall be performed in accordance 
with this Section • 

c) The survey ahall 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 
bl.asting. Strl,:\Cturea auch aa pipelines, cisterns, '!8lla an~ other 
water ayatems warrant -special attention such as the review of . 
conitructlon·, drilling or completion .ipecificati9ns; however, the 
assessment of theae structur~a may be limited to surface 
conditions 

d) ADy aurveya request•d more than ten (10) 'calendar days prior to 
the published scheduled beiinning of blasting shall. be completed 
by the operator before the start of blasting; If the request is 
made after the start of blasting. the person who conducts the 
surface mining activity shall conduct a condi;ion survey of the 
dwelling or structure. A condition survey shall contain 

· information identical to a pre·blasting survey. The intent of· 
this Section is to provide for either a pre-blasting or condition 

· survey only • 

' 

• 

.) 

) 
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A written 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 ~e·person tequ~sting the·~urvey and to the ~apartment. 
wit~ thirty (30) days of the the date the survey wa• completed. 
If the person requesting. the survey ~iaagre~s wit~ the results of 

. the survey, he or she may notify. in writing, both the permittee 
and the Department o£ the specific areas of·disagreement. 
Initructions ·as to Whom and to where the written comments on·the 
resul tl of "the . surirey should be forwarded shail be included with·. 
the survey repqrt •. 

l 
l 
.l 

1 
: ~.l 
· .. · :l 

. . 
' 

(Source: Ame~ded at 11 ~11. leg. 82SO, effective July 1, 1987) . ...... ·.:l. 
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Sfction 1817.64 Use of Explosivesa 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. 

Unacheduled blaiting may be conducted only where public or 
operator health and safety so require. Vhen 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 reaaon(s) for the unscheduled blast in 
accordance subsection~817.68(a)(17). 

All blasting shall be conducted between sunrise and sunset. The 
Depar~ent 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. 

(Sourcea Added at 11 Ill. Reg, 8250, effective July 1, 1987) 
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· Section 1817.66 Usa ol Explosives, Blasting Signs, Warnings, .and Access 
Control ·. I . 

, 
1 
l 
•l a) 

b) 

Blasting signs shall meet the specifications of Section 1817.11. 
. The operator shall: 

·. 1) 

• 2) 

. . . 
Conspicuously display signs reading •Blasting Area• along the · 
edg~ of any blasting area tb4t cOmas within one hundred (100) 
feet of any. public road right-of-way, aDd at the point where 
any other road provides access to the blasting are~a and 

•• 0 • 

. . ... 

. . ~l 
·:·l 

... : At all·entrancei~to the·permit ar~a·f~am p~blic roads or· 
highways, place conspicuous sisns which state •vamingl. 
Etplosives· in Usa• and which clearly list and describe the 
meaning Qf 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. ·~ 

. . l .•. . . . 
.. ·.· .... ' . 

Varning and all-clear signals of different character or patt~ 
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 vith!D one-half (1/2) mile .of the 
permit area shall be. notified of the meaning of the sigD&ls in the 
blasting schedule • The requirement to supply daily notice may be 
fulfilled by the audible warning signals. 

.. , 
l 
l 

c) Accesa to the blasting area shall be controlled to prevent the ~ 
presence of livestock or unauthorized personnel during blasting 

d) 

and until an authorized representative of the parson who conducts 
the surface mining activities hal reasonably determined& l 
1) That no unusual circumstances, such as imminent 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 s~ll not be conducted within one hundred (100) feet 
.of facil~tiea including, but not limited to, disposal wells, 
petroleum or gas storage facilities, municipal water atoraga 
facilities, fluid-transmission pipelines, or water and sewage 

l 
l 

'l 

'l 

l 
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linea. · 

(Source: ·Added at 11 Ill. Reg. 82SO, effect!ve July 1, 1987) 
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. 

l 
1 

Section 1817.~7 Use of Explosives& Control of Adverse Effect~ 
l 
·l 

<1 

. . 
a) Blastin& shall be· conducted to prevent· injury to persona, damage_. 

to public or-private property outside~· permit area, adverse . 

b) 

C) 

· impacts an any underground mine. and change in the course. chazmel 
or availability of ground DF surface waters outside the permit 
area •. 

·1·) 
Air ·blast :thall be cantralled··so·· that it does· nat exceed A) 
the values specified below at any cbrelliq, public . ... . .. ' 
building, school, church, or ca.mercial or institutional . · . ·l 
structure,. unless such structure is owned by the person .... · 
who conducts the surface minins activities and ia nat· . .;: ·. ·.· ·· 
leased to any other persOD. · If a building owned by the · · · : ·:1· 
person canductins aurface mining activitiel is leaaed to 
anather"persan, the lesaee may aign a waiver relieving 

2) 

3) 

the operator from meeting the air blast limitations of 
this subsection. The waiver shall ·he submitted to• the 
Department before beg~s bl~sting. 

Lower frequency limit of Maximum · 
measuring system, Hz !3dB level in d~ 

0.1 Bz or lower--flat response~ 134 peak 
2.0 Bz or lower--flat reapanae 133 peak 
6.0 Bz or lower--flat reaponse 129 peak 

~ Only when approved by the Department 

B) The measuring systems used shall have a flat frequency 
response of at least two hundred (200) Bz at the upper 
encl. 

The person who conducts blasting may satisfy the provisions 
of subsection (b) by meatiq any of the three (3) -
specifications in the chart in subsection (b)'(l). 

If necessary to prevent damages specified in subsection (a), 
the Department shall specify lower maz!n'm allowable airblast 
levels than those of subsection (b)(1) far use in the 
vicinity of a specific blasting operation. • 

1) When the cuba root scaled distance, as defined in subsection 
(c)_(2), to the nearest dwelling, public buildiq, school, 
church, or commercial or institutional structure haa a value 
leas than 500 and whe~ 

A) The burden to hale depth ratio is greater than 1.0, or 

l 
·l 

·-. 

l 
l 
l 
l 
l 
l 
l 
.l 
l 
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B) Tbe"top stemming height is less than seventy percent 
(70%) of the burden dimension, 

the air blast produced by tbit blast shall be measured, 
recorded, analyzed, and reported pursuant to subsection (b) 
and Section 1817.68(b). 

2) Cuba root scaled distance equals the distance, in feat, from 
the blast to a specified location divided by the cuba root of 
the maximum weight of explosive•, in pounds, . to be detonated 
in any eight (8) millis!lcond period. 

3) To eneura compliance with the limits contained in tbi1 
Section, the Department may require an air blast meaeurement 
of any or all blasts, and may specify the location of such 
measurements. 

d) Flyrock, including blasted material traveling in the air, .. or along 
the ground, shall not be cast beyond the permit boundarie• or 
beyond the area of regulated acceee required under Section 
1817.66(c), or more than one-half the distance to the nearest 
dwelling or other occupied structure. 

e) In all blasting operations, except as otherwise author;zad 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 (S,OOO) feet from the 
blast to any structures described in this subsection, the max~. 
allowable peak particle velocity shall:.not exceed 0.7S inch par 
second at the location• of the structures described in this 
subsection.. At distances lass than three hundred (300) feet from 
the blast to any structures described in this eubsection, the 
maximum. allowable peak particle velocity shall not exceed 1.2s 
inch per second at the locations of the structures described in 
this subsectiOn. The•e limits -shall apply separatdly to each 

. component·.of motion as dafiDad in ~ction 1817 .67(h). The 
Department sh&ll:reduce peak particle velocity limits if 
.dete~ed necessary to provide damage protection if· so 
recommended in any pre-blast survey or condition survey report 
provided pur'suant t:o Section 1817. 62 • 

f) If blasting is conducted to prevent adverse impacts on any 
underaround mine and ch&qea in ~e course, ch&Jmal, or 
availabi~ity of ground or surface water outside the permit area, 
then the maximum peak particle velocity limitation of subsection 

· (d) shall not apply at ~e following locations• 
.· 

1) At structures owned by the person co~ducting the minina 

' 

) 

) 

) 
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activity, and not leased to another party; 

At ~tnictur.es owned by the person · condu~thg the mining . 
activity, and leased to another P'rty, if a written waiver by . 
the ieasee is submitted to the Departmant-prit?r to blasting._: 

. . . 
When the scaled distance, at defined below, has a value of less 
than iiz~y (60) at the nearest dwellin&, public building, school. 
church, or commercial or'institutioaal structure, a seismograph 
'recording shall be made at or ne•r the closest structur• requiring 
protection. .' · :·.- · ·. :. . .. . . . . . . . 

l 
1 
:l 

.·l 
. ~1 

'l . .. 
' ~ . : . 

1) Scaled Distance • The distance, in feet, from the blast to a · l. 
apecified 'loca't~Oil divided by the square root Of the mazim111a . · .. - ·. 
weight of azplodvea, in pounds, to be detonated in any eight .' :· 

2) 

(8) millisecond period. · · . _ · :·· . 

To ensure compliance with the limits contained in ~his· 
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> ~ 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• · 
azis.

1 

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 fraa the recordina loc•tion to the location 
of the blast. The air blast time history ie 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 scala 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. 

(Sourc~a Added at 11 Ill. Reg. 8250, effective July 1, 1987) 
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Section 1817.68 Use of Explosives• Recorda of Blasting Operations 

a) A record of each blast, 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 dataa 

1) Name of the operator conducting the blasta 

2) Location, date, and time of blast; 

3) Name, signature, .and certification number of the blaster 
conducting the blast; 

4) The nama of the owner or resident of, and the direction and 
distance, in feet, to the nearest dwelling, school, church, 
or commercial, or institutional buildiD& eithera 

A) Not located in the permit area; or 

B) Not owned by the person who conduct• the surface mining 
activities; 

S) Type of material blasted; 

6) Number of holes, burden, and apacing; 

7) Diameter and depth of holaa; 

8) Types of ezpl~sives used; 

9.) Total weight of azplosivai uaed; 

. 10) Veight.of explosives used per·~?le; 
. . 

. . 
11) Kaximnm weight of explosives detonated withi!i any eight (8) 

Diillisecond · period; · . · . · • 

12) Maximum number· of holes or decki detonated within any eight 
( 8) millisecond period; 

13) Initiation system; 

14) Tfpa and length of stemming; 

15) Type of delay detonator and delay periods used; 

• 

1 
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16) Sketch of the delay pattern, including decking,: 
·. 

17) Reasons and conditions for each unscheduled blast; and · 

18) Wind velocity and direction. 

Air bla.st and/or ground' vibr:ation recordings, or photpgraphic 
copies thereof, wher:e required, ,sha~l be kept at the mine site 
office for a period of three (3) years following the date .of the 

·blast, and shall be •vailable for inspection by the Department and 
·the public o~ .reques~. The recording• ~ba~l ~elude th~ 
following' . · . . · 

.• 

l 
l 
1 
.l 

. ·l' . . 

.·:·.l 

. . . : 
1) 

2) 

Maximum air blast and/or ground vibration levels recorded; 

The exact location of the monitoring equipment. and ita 
distance from the blast, and the date and time of the 
record,ing: 

. -·l 
~ - . . .. . ·.· - . . 

3) Name of the person and firm making the recording; 

4) Name of the person and fbm analyziDg the recording. The 
recording shall be signed and dated by ·the person performing 
the analysis; ~nd 

5) The type of instrument, sensitivity, and calibration signal . 
or certification of annual calibration. Vhen 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. 

... , 
l 

·.] 

l 
(Source: Amended at 11 Ill. Reg. 8250, effective July 1, 1987) l 
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TITLE 62: MINING 
CHAPTER I: DEPARTMENT OF MINES AND MINERALS 

PART 1850 
TRAINING, .EXAMINATION AND CERTIFICATION OF BLASTERS 

DefinJ:tion 
Applicability 
'Training 
bamination ·· 
Application· and· CeJ:"t.ification . . .. 

' Denial, Issuance of Notice of Infraction, Suspension, Revocation,· 
·and other Administrative Actions 
Judicial B.evi~ 

' I 

. . ... 

. ·;.: . 

.•. 

. . .. 
AUTHORITY: Implementing and authorized by Surface Mining Control and 
Reclamation Act of 1917, (30 u.s.c. 1201 et seq.); and 30 CFB. 816, 817 and 
850) and The Surface Coal Mlning Land ConseJ:"Vation and Reclamation Act, 
(Ill. Rev. Stat. 1983, ch. 96 1/2, pars. 7901.01 et seq.). 

SOURCE: Adopted at 10 Ill. Reg. 3018, effective March 15, 1986. 

.. 

•. 



.... 
. . ·. 

0 •• -

.... · 
.I· 

I . . . .. . ... . .... .. · ... . 

. :· . 
... .. . . . .. 
.. -... 

. ·. 

. . : . 

62 ILLINOIS ADMINISTRATIVE CODE CHAPTER I. Sec. 1850.5 . 

Settion 1850.5 Definition 

The following te~ has the specified meanin'' 

•Blaster• means a person directly responsible for blasting operations in 
surface coal mining operations who is certified under this Part. 

~- . 
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Section 1850.i2 Applicability 

Twelve months ··following the approval of this Part by the Office of Surface 
Mlning 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 responsib~e ·for bla-ting operations in. surface . 
~oal mining operations shall be required to be ·a blaster as derined in this 
Part. 

. . . . 

. . . 
·• 

· . 
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Sei:tion. 1850.13 .. Train!ng 

a) Training required herein, for tho~e 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, consu~tants, and 
explosives manufacturers. The training must meet the requirements 
of this Section. 

b) The training for blasters certification shall include instruction 
in: 

1) The design and layout of blasts, including geology, 
topography and the proper use of delays. 

2) Control of ground vibration. 

3) Control of flyrock and air blast. 

4) Design and loading of boreholes. 

5) Priming and boosting. 

6) Tamping and stemming, including methods and materials • 

7) Bla~t initiation systems. 

8) ~he use of blasting machines. 

9) The use of circuit testing equipment. 

10) The general properties of explosives, inc~uding blasting 
agents,' and selection criteria.: 

11) Ground vibration, air blait and monitoring. . .... 
12) The use of-ground vibration and·air blast recorda as .blast 

deaign facto~s. · . . 
13) The need·for·accurate reports and blasting logs and their 

proper preparation • 

14) Current Illinois and Federal laws and resulationa pertaining. 
·to blastins at the mine site, 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; au-Act, regulating the 
manufacture, possession, storage, transportation, use, ••le 
or gift of exploaives, 1939 Ill. Laws 508, as amended (Ill. 
Rev~ Stat. 1983, ch. 96 1/2, para. 48~1); 30 CFa 816.61 to 

' 
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816.68 (1985), 48 Fed. Reg. 9806-9807,-9492, 9~09, 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 CPa 56.6000-55.6250 (1985), 50 Fed. Reg. 5040 
(1985): 30 en 57.6000-57.6250 (1985), so Fed. Reg. 4082 
(1$85); 36 Fed. Reg. 9634 (1971); 43 Fed. Reg. 12320 (197a). . . . 

15) Planning for unpredictable blas~ing hazards to the public and 
mine personnel. Illustrative examples are adverse weather, 
Stray electrical.currents, flyrock, radiO frequency energy, 
and misfires. 

.~ . . . . 
16) Signa, warning signals and cont:rol of the pQtential flyrock · 

area. 

' . ·.· 

. ; . 

17) Blasting:plan requirements. - . ' . 
18) Pre-bl,st and condition surveys and their use in blast. 

design. 

19) Required blasting notices. 

20) Training and certification requirements. 

21) Handling, transportation and storage of ezploaives. 
I 

22) New technology as it develops and is implemented in the 
field. the Department shall advise operators of nev 
technology which should be included in future training 
programs. 

c). the blaster shall provide direction and on-the-job training to all 
non-certified blasting persqnnel under his supervision. 

•. 
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Section 1850.14 Examination 

. 

, 
J -
l 

a) Vritten examinations far blaster certification shall be 
administered at least semiannuall1, but nat mare than quarterly, l·. 
an dates, times, and at locations announced by the Department via 
news releases, and direct cmam1nieatian with operators and 
individuals who request in writing to be so notified: Such l· .. 
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 l' 
least one (1) week prior ta.tha scheduled exam data. 

b) Reexaminations shall be scheduled, if needed, for those persons 
who do not pass the regularly scheduled examination. The 
reexamination shall be_scheduled approximately forty-five (45) 
days after each regular ex•mination •. The Department shall alao 
allow for examination at this time those parsons wbo have newly 
applied for certification at least thirty (30) days prior to the 
scheduled reexamination date. All persona 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. 

I 

c) If the applicant cannot attend the examination or reex•mfnation 
session for which he or she is scheduled, the applican~ shall so 
inform the Department at least one (1) day in advance of the 
exami~t!on date. Failure to do so will result in the application 
being rejected, and the applicant br.ving to reapply for 
certification·. Any person who cannot attend such a session and 
wbo informs the Department in accordan~e with this Section will be• 
scheduled for the next examination or reexamination session, 

d) Applicants for blaster certification:shall be examined in the 
topics set forth in Section 1850.13(b). 

.: . 
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Section 1850.15 Applieation and Certification 

a) Each applicant shall submit a completed application for 
certification on for.ms supplied by the Department. In order to be 
scheduled for the nezt examfn•tion session, the application mu~t : 
be rec~ived by the Depa~tment ~ot less, than forty-five (45) days · 
prior to that examination data. The Department shal1.reviev each 
application promptly and complete.the.reviev of each application 

. . ... 

not less' than thirty (30) days following the' date ~f receipt. of 
-~~e application. Any.applicant Whose completed applica~ion has 
been receive~~·revi~~. and accepted by. ~e Department.more .than 
fifteen (15} days prior to ... regularly scheduled examination 
session shall be scheduled for that 'session. Any applicant-whose 
application has been received, reviewed, and accepted leas than · 
fifteen (15) ~ys before a regularly scheduled session will be 
included with the nezt regularly scheduled session or the next .... 
reexamination session. The following document• shall be included 
~th the completed application for.ma 

., . . . . 

1) A notarized statement from the applicant's employer or qther 
person, including, but not limited to certified blaster or 
fellow employee, having personal knowledge of the applicant's 
blasting experience, and affir.mina that the applicant baa had 
at least two (1) 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). 

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 az•min•tion 
established by the Department. The examination shall be basad on 
·the requirements of Section 1850.13(b). The minimum pasaing score 

· shall be seventy percent (70%) correct answers. The Department 
retains the sola right to deter,mine whether any or all responses 
to az•mination questions are correct. 

d) Any applicant whose application is deni~d shall be so infor.med in 
writing, within thirty (30) days of the data the applicant is 
found to be not•qualified. aaaaon(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 

... 
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blaster certificate as soon as practicable thereafter, but not l 
more than forty-five (45) days after the examination date. Any 
applicant who meets the requirements of Section lBSO.lS(a), but 
who does not pass the examination,• shall be so notified within l. 
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 l·; 
completed not less than ten (10) days prior to the reexamination 
date ~or 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 l 

.reexamination session, pursuant to Section 1850.14(b). 

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 KiDiD& approved 
certification program, or the nama of the state where the 
certificate was issued and the certificate number. The period. of 
the temporary blaster certificate shall not exceed siz months from 
the data of issuance. Such a ~emporary certificate shall be 
issued only once to any individual in any continuous five (5) year. 
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, examiv•tion, and certification 
requirements of this Part. 

Blaster certification shall not be assigned or ·transferred. 

B~astars shall not delegate their responsibility to any individual 
who is not a certified blaster. 

• I ... 
.. . . . . .... · 

The blaiter shail taka raasot,Ulbla precaution to· protect hi·a or her 
certificate from 1oss, theft, or unauthorized duplication. Such 
loss, •theft, or d~plication shall be reported·to the Depar~ent 
without delay • 
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Seation 1850.15 Denial, Issuance of Notice of Infraction Suspension, 
!evocation, an~ other Administrative Actions ' 

a) The Department shall deny an application for, or revoke or suspend 
a certificate under the provisions of this Section if the 
Departm~nt finds. that ~e applicant or certificant is, or was at 

·. the time of application or J.ss\iance, a 'parson convicte,d of a 
felony under 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 th' prior five (5) years •. The Department, w~ 
deteJ:'IIIining wbather t~ revoke or suspe~d·. ~~ wb!Jn deteni;ining ~he 
lenJtb of &.suspension~ shall in addition'to other factors, · · 

b) 

' consider the nature of the felony o£ 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 beat interest of ·prptecting 
public safety and public and private property, issue to ~he 
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 infractionsr 

A) Noncompliance with State Act Section 3.13 or 52 Ill. 

B) 

C) 

D) 

Adm. Code 1780.13, 1815.11(f), 1815.51 to 1815.58, 
1817.51 to 1817.58, 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. Law. 508 as amended. (Ill. lev. 
Stat. 1983, ch. 96 1/2, pars. 4801) or 30 era 815.61 to 
815.68 (1985), 48_red. leg. 9806-9807, 9492, 9809, 44780 
(1983) or 30 era 817.51 to 817.68 (1985), 48 red. leg. 
9809-9811, 9492, 44781 (1983) or 30 CF:l 850 (1985), 
48 Fed. leg. 9492 (1983) or 30 era 56.6000-56.6250 
(1985), so red. aag. 5040 (1985) or 30 era 
57.5000-57.6250 (1985), 50 red. leg. 4082 (1985); 
36 red. leg. 9634 (1971); 43 red. leg. 12320 (1978). 

Providing false info~tion or a misrepresentation to 
obtain certification. · 

unlawful use in the workplaca·of or current addiction to 
alcohol, narcotics, or other dangerous drugs. 

Noncompliance with any lawful order issued under the 
authority of the Surface Mined Land Conservation and 
aeclamation Act (30 u.s.c. 1201, at seq. (1982), Section 
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62 Ill Adm. Code 1780.13, 
~ai!.~i(~~~ ~:~:~6~c~~ ~~16 .68, i817.61 to 1817.68, 
1840.2, 1814.12, or this Part. 

• 
I The maximum time allowed to abate the infraction by . . 
completing the remedial action shall be stated in the not1 ce 

i and shall include consideration of the nature of the 
infraction, as well as the availability of resources to 

I complete the abatement. Remedial actions may include, but 
need not be limited to, a requirement to receive add~e~ona~ 

I training or undergo reexamination to demonstrate competence. 
A copy of such notice shall be forwarded to the blaster's 
employer. Any such notice may be tenU.Dated ~en the 
remedial action has been completed, modified to correct 
deficiencies or errors or make other changes in the notice or 
to change the reqUired abatement date, or vacated if the 

I '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, aDd if desired, a 
hearing within thirty (30) days of the receipt of the notice 
of infraction. The request shall include the blaster's ~. 
certification number, identification of the notice, and the 
date of the notice. The.request shall be forwarded 
to: Bearings, Illinois Department of Mlnes and Hlnerals, 
Land Reclamation Division, 227 South Seventh Street, 
Springfield, Illinois 62701. If a hearing is requested, the 
hearing shall be conduct~d in ~ccordance with 62 Ill. Adm. 
Code 1845.19(b), (c) and (d) and shall be held at a location 

, in Illinois as near the blaster•~ place of employment as a 
hearing room can be located. fhe·Department shall gi~e at 
least five (5) days notice of the date, time and location of 
the hearing to the blaster, hia 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 act as a stay 
I Of the remedial actions. ··required &S part Of ·the notice of 

infraction. : · 

1) 1 The De.partment, upon. a finding of witlful comaDission of an 
inf~ac~ion by the blaster, shall issue to the. blaster a 
written notice to show cause why hie certification should not 
be su~pended or revoked for a specified period (not to exceed 
the ·term of the certificate). · · 

_The blaster shall have twenty-one (2l) da f · 
of ~he notice or other time period neceai:' ram tAe reciipt 
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response as may be set out in the notice, in 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 184S.l9(b), (c) and (d). The Department 
shall give thirty (30) days written. notice of the date, time-' 
and location of the hefring to thb Director, Office.of 
Surface Mining, the blaster, and· the blaster's employer, and 
any· person who filed a report which le~ to t~e order that was 
issued. 

. . .... 

3) If the. DeP.aJ;"~e~t· deterpU.nes 'that: the ··infraction resulting 
from the willful act on the pa~t of the blaster creates an 
imminent danger to health or safety of the public or irim.inent 
damage to public or private property, the Department shall 
immediately issue a temporary IUSJ'ension of the blaster• s . ·.· 
certificate. The csmporary suapension shall be in writina, · · ·. 
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 subject to 
a hearing to be provided not leis than fifteen (15) day• 
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 fifteen (15) days. The 
hearing shall be conducted in accordance with 62 Ill. Adm. 
Coda 1845.19(b), (c) and (d) and shall be held at the 
Department's Springfield office or its field office located 
at Marion, Illinois. 

4) 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 • 
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Section 1850.17 Judicial Review 
I 

All final administrative decisions of the Department shall be subject to 
judicial review pursuant to the Illinois Administrative Review Law, 
(Ill. lev. Stat. 1983, ch. 110, para. 3-101, et seq.) as amended. 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF MINING & RECLAMATION 
203 EXECUTIVE HOUSE 

P.O. BOX 2357 
HARRISBURG, PA 17120 



25 RULES AND REGULATIONS 
TITLERTM. ENT OF ENVIRONMENTAL RESOURCES 

PART I. DEPA L HEALTH AND SAFETY 
Subpart D. ENOCCVIROUPNAMTIENOTNAAL HEALTH AND SAFETY 
ARTICLE IV. 

CHAFfER 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 S. 197 J. 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 ~~ provisio~s 
of this Subchapter and he shall be furnished a printed copy of the provts1ons of this 
Subchapter by the operator. 

I 

§ 209.2. Supervision 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 
foreman 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 

§ 209.1 J. Headgear. 

AU 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. 

. J\11. persons employ.ed in or about the operation where the eyes are in danger of 
bemg I11Jured due to ~yang 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 aJterations shall be 
promptly replaced. The machine or equipment from which the guard is removed shall 
not be operated until such guard is replaced. 

(~) All ma~~inery shall be brought to a complete rest prior to oiling, greasing, 
refuehng or repamng. 

(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 a 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 aU vertical or abrupt excavations or rills. 

(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 c~bs ~f .their. truck. No 
person shall be permitted on the sides or top of the truck whlle 1t IS bemg loaded. 

EXCAVATING 
i 

§ 209.31. Angle of earth cuts. 

All earth cuts 1 above the rock shall be sloped to an angle not exceeding forty-five 
(45) degrees. 

§ 209.32. Removal of rocks. 

Loose and overhanging ro~ks 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 (I 00) 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 strippfug or other operations are done at night, the pit in the vicintiy of the 
work shall be well illuminated. 

EXPLOSIVES 

§ 209.41. JuHsdiction 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. 

§ 209.42. 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 the 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 
securely locked I while the magazine is unattended. All openings for ventilation shaJI 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 
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road. unless barricaded. The areas surrounding the magazine. for a distance of twentv·five 
(25). f~et, sh~ll. be kept free of all combustible material. Smoking or open lights are 
prohabated wathm twenty-five (25) feet of the magazine. 

~c) S!Jitable wa.ming signs sh~ll be erected. so located that a bullet passing through 
the sagn wall not stnke the magazme. If magazines are to be illuminated electrically • 
l~mps shall be of the vapor proof type, properly wired and installed. Sensitized ammonium 
m.trate shall not b~ stored in stacks exceeding six (6) feet in height. 

(d) Where traders are used for permanent storage magazines, the following shall be 
adhered 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 
seven-eighth 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. 

(0 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 magazine 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 pennitted 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 arc required for one series 
of shots shall be permitted in the vicinity of the area to be blasted. 

BLASTING 

§ 209.5 1. Making primers. 

'Primers shall not. be made up until the charge is ready to be placed in the hole. 

§ 209.52. Tune for f'lring. .. 
Any holes or series of holes containing electrical detonators shall be f'ued immediately 

after charging. 

§ 209.53. Ceasing operations. 

(a) When explosives are beirig loaded in drill holes in preparation for a shot, all work 
within a radius of SO 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 confmes 
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 f~red, all machinery within a radius of five 
hundred (500) feet shall be brought to a complete rest, all work cease within the conf'mes 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 

lbe providons ofSCICtlon 209.53(a) amauled on Apd120,1982, effec:tive October 16, 1982, 12 PL B. 3736. 

§ 209.54. Specifications 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. 

I 

§ 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. 
I 

Primacord or any other similar blasting device - by means of which one or more blasts 
may be fued by the use of detonators attached thereto on the outside of the hole -may be 
used for blasting ~urposes, and fired either by electric blasting cap or by another device. 

§ 209.57. ResponsibDity for connection and f'uing. 

The person who makes the coMection to the detonator wires shall make all other con­
nections and fmall~ fue 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. 

(b) If mudcapping is necessuy, a maximum of ten ( 1 0) pounds of explosive shall be 
used. 
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§ 209.59. Disconnecting shot firing cables . 

Shot firing c~bles shall be disconnected immediately from the blasting unit after each 
shot. and the finng ends of the cable shall be shunted. 

§ 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 
are located within one thousand ( 1 ,000) feet of any point where a blast is about to be 
fired. 

(c) Where a blast is about to be fired within two hundred (200) feet of a pipe 
line. the opentor 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. ApprovaJ of the method 
of notification shall be obtained 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 written consent of the property 
owner has been obtained. . . . 

(0 Blasting shall be prohibited in all cases where the effect of such blastmg IS hable 
to change the course or channel of any stream. No blasting shall be d~n~ so close to 
the banks of a stream that the banks would be ruptured or broken penmttmg the water 
to enter the pit. 

§ 209.61. Misfued shots. 

(a) The blaster shall wait at least thirty minutes prior to returning to a misfued 
shot or series of shots. . 

(b) When a charge has misfued, extra precaution shall be taken m the recovery 
of the explosive and blasting cap. 

§ 209.62. Post-blasting examination of area. 

The blaster shall make a thorough ex~mination for misfues or <?~e.r dangers following 
all blasts, before the workmen are penmtted to return to the VlCtnlty. 

§ 209.63. Return to area. 

No person shall be pennitted to return to the blasted area for a period of five (5) 
minutes where multiple shooting has been done. 

§ 209.64. Blasting hours. 

Blasting bours shall be between sunrise and sunset. 

§ 209.65. Prohibition of blasting by mine consemltion 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 

for their intended purpose. all b · t · d d used 
(b) All oxygen and gas bose lines, gauges, and valves sh e mam. ame . an 

in a safe operating condition. Defective tanks, cylinders, gauges, hose lines, t<?rches or 
other welding or burning equipment shall be promptly removed from u~ or se~ce. ;~ch 
defective equipment shall not be used, put back or returned to semce unti sue as 
been repaired, corrected and made safe. 1. d 

(c) Oxygen or gas shall not be used under direct pressure from tanks or cy m ers 
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 fme coal dust until sue~ 
oil, grease, or fme coal dust is adequately cleaned from the area where such work lS 
to be done, thoroughly wetted or made inert by the use of rock dust or other approved 
inert material. 

§ 209.73. Storage of containers. 

(a) All oxygen 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) AU oxygen and gas tanks or cylinders shall be protected from power lines or 
energized electrical machinery or circuits. 

(c) All oxygen and gas tanks, when empty, shall be plainly marked "empty" and 
shaD be promptly moved to the central storage or distribution station. 

I 

§ 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. Ughting torches. 
I 

Only an approved type of spark-lighter shall be use for lighting torches. The use 
of matches, cigarette lighters, electric arcs or hot metal to light or ~light a torch is 
prohibited. 

§ 209.76. Transportation of tanks and cylinders. 
I 

(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. 
I 

Tests for leaks on hose vaJves or gauges shall be made only with a soft brush and 
soapy water or soap suds. 
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§ 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 conducto~ shall be of sufficient size and power to 
accomplish the work . for wh1ch they are deSJgned. They shall be efficiently covered and 
safeguarded, an~ so mstalled, worked and maintained as to reduce to a minimum any 
dange~ from accidental shock or fue. They shall be of such constNction, and so worked. 
that nse of temperature caused by ordinary 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 (I 5) feet shaJI 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 furnish suitable insulating gloves and insulated tools to employees 
performing work that requires them to come in contact with electrical equipment involving 
shock hazards. 

§ 209.85. Rubber mats. 

Insulating Nbber 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 el~ct~~lly efficient. 
Trailing cables shaD be inspected by the foremen, or other deSignated md1V1dual, 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 

§ 209.91. Fire extinguishers. 

(a) The minimum acceptable size of fire extinguisher shall be of the four-unit dry 
chemical (7·1/2 pounds) type or the equivalent thereof. 

(b) Fire extinguishers shall be kept and maintained on each piece of mobile 
equipment and in all buildings. 

(c) A rue extinguisher shall 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. Flam~able liquids. 

(a) Gasoline or other fuels, other than those contained in the fuel tanks, shall not 
be stored on machi.r\ery or equipment. . . . 

(b) Flammable liquids - oils, grease, gasoline, and other S1!1lilar matenals - shall 
be stored in buildirigs or compartments used exclusively for ~1s purpose. 

·(c) Flammable liquids shall not be used to clean machinery. 
(d) Gasoline dr 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. 

I 

ACfiVE OR ABANDONED DEEP MINES 
I 

§ 209.101. Notification of responsible official. 

The superinterident or mine foreman of any deep mine shall be notified immediat~ly 
when a stripping operation may in any way interfere with the safe operation of the active 
d • I eep mme. · 

§ 209.102. Pro~ction 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 warning for 1persons not to enter. 

1 TIPPLES AND LOADING RAMPS 

§ 209.111. Equipment required. 
I 

(a) An adequate bumping block, at least eight (8) inches in height, shall be installed 
at all dumping pbints. 

§ 

(b) Both side~ of the ramp shall be provided ~ith securely anchored rubbing boards. 
(c) Guard ralls shall be mstalled 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. 
I 

All ladders ~hall be securely fastened. Permanent ladders, more than ten (10) feet 
in height, shall be provided with a backguard. 

I 
§ 209.113. Hazards to passage. 

Platfonns, sbirways and runways shall be kept clear of stumbling and slipping hazards 
and maintained in good repair. 

I 

§ 209.114. Ughting. 
i 

.Lights shaJJ be provided. ~here needed, on all walkways, stairways, ramps, ladders, 
openmgs and other means of mgress or egress. 
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§ 209.11 S. Housekeeping. 

Good housekeeping shall be practiced in and about the buidlings. yards and equipment. 

~ FIRST AID 
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§ 209.121. Equipment required. 

· First a~d eq.uipment ~nd supplies shaH be provided, maintained and suitably housed 
at every stnp mme operation. An adequate amount of first aid equipment shall include: 

(I) One ( 1) stretcher 
(2) Two (2) woolen blankets 
(3) One (I) waterproof blanket 
(4) One (I) 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, I inch adhesive compresses 
(8) Sixteen ( 16) sterilized, 2 inch bandage compresses 
(9) Eight (8) sterilized. 4 inch bandage compresses 
(I 0) Five (S) packages of sterile gauze, I yard square, folded 
(I I) Five (5) packages of sterile picric acid gauze, 1 yard square, folded, or 

the equivalent approved for the treatment of bums 

use. 
( 1 2) Four (4) packages of amoules of aromatic spirits of ammonia for internal 

(13) Two (2) packages of inhalant amoules of aromatic spirits of ammonia 
(14) Twelve (12) paper cups (open, nested) 
(I 5) Two (2) tourniquets 
(16) One ( 1) pair dressing scissors 
( 1 7) One ( 1) pair tweezers 
(18) Six (6) splints of yucca or similar material 

§ 209.122. PersoMel required. 

A minimum of two (2) men trained in the fundamentals of rust 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 COAL 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 S, 1971, effective 
December 1, 1971, I 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 fonn to be furnished 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 riled; amount of 
explosives in each h'?le; total amo0:nt of e'!-plosives used; diameter of holes; name of 
explosives representative and other mformation. 

209.10 



§ 209.142. Investigation of complaints. 
I 

(a) If complaints relative to blasting are received, the strip mine ~spector shall m~ke 
a prompt investigation, visiting the complainants to determine the f!lagmtude of the bl~stJ_ng 
disturbance. If, after consideration of the quantities of explostves, ~tc., the proxtmaty 
to the source of complaint and the magnitude of disturbance, the ~~spector deems lt 
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 result. . 

(b) During the course of such testing and correction, the inspect.or may reqUire 
seismograph reading$. If so, the strip mine operator shall furnish, .at his own expe!lse, 
the means of obtaining seismograph readings. Complete copies·of all seiSmograph recordmgs 
and the interpretation of thereof shall be furnished to the strip mine inspector. 

(c) Upon completion of the testing, the strip mine inspector shall instruct the s~rip 
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 written 
permission from the strip mine inspector. 

§ 209.143. Blasting license required. 
I 

No person shall be employed to act as blaster or shot-ftrer, 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' ru1es. 

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. Responstolity 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 1 certificate or any other person. 

EXPLOSIVES 

§ 209.1 51. Storage magazines. 

(a) The permanent explosives storage magazines shall be bullet, fire and 
weatherproof, protected from rue, 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 Jess than twenty-four 
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(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 . 

l 209.1 52. 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 returned 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 shaJI 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. Mudc:apping. 

Mudcapping shall be prohibited unless a situation arises where drilling would be 
hazardous. If mud capping becomes necessary. not more than ten ( I 0) 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. 

AU trunk lines of Primacord should be covered. However, trunk lines of Prirnacord 
shall be covered if they are within 2,000 feet of occupied buildings. 

§ 209.164. Cowring blast holes. 

(a) All blast holes shall be covered securely during the interval between drilling and 
blasting. . . 

(b) All blast holes drilled and abandoned without blastmg, and all exploratory dnll 
holes not otherwise used shaJI be completely backrllled. 

§ 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. Stmnded wire prohibited. 

No stranded wire shall be used in any blasting circuit. 
I 

§ 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 frred 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. 
I 

§ 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. 1 

(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 persoMel. 

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. 
I 

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 fust 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 
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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 equipme!'t or short wave radio tran.smitters shall not operate in the 
ar.ea whde blast holes are bemg charged. Power sources an 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 turn, 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. Waminp. 

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. Tune 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 which 
one or 'more blasts may be flred by the use of detonators attached thereto on the outside 

209.14 



.• 

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 cc:mnected 
to the blasting machine until immediately before initiating the blast .. The lea~ wues shall 
be disconnected immediately after blasting and shunted. The blastmg 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 faring. 

The person who makes the connections to detonator wires shall make all other 
connections and finally rue the blast. 

MATTERS FOLLOWING BLASTING 

§ 209.201. Misiared holes. 

(a) All blast areas shall be examined immediately after blasting for misfued holes. 
Misfired holes shall be disposed of by drilling and blasting a parallel hole at least five 
(5) feet away, by 

1 

repriming and blasting or by washing out with a jet of water. Any 
work in connection with the disposal of a misfued 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 thor~ugh examination before the workmen are permitted to return to the 
blast area. 

§ 209.203. Pennit 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, 
healtl} and general welfare, the Department may, for the fust 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. · 
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CIIAPI'ER 210. USE OF EXPLOSIVES 

Authority 

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 JanUBJY 18, 1973, effectjve Fc=bruazy 2, 
1973, 3 Pa. B. 183. 

Subchapter A. BLASTER'S UCENSE 

r § 210.1. Examinations. 
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(a) The Division of Explosives, Bureau of Surface Mine Reclamation, Department 
of Environmental Resources, shaD conduct examinations for Blaster's Licenses and issue 
credentials to eligible persons by cateaory as specified in § 21 0.2(b). 

(b) Examinations shan be conducted as needed for applicants for Blaster's IJcenses 
at designated places in the Commonwealth. 

(c) The questions comprising the examinations sbal1 be prepared by the Division 
of Explosives of the Department of Environmental Resources and shall be taken to each 
examination topther with acceptable answers in sealed envelopes which seals shall not 
be broken until the start of the examination. 

(d) Fonns for application wiU be furnished on request by the Division of Explosives. 
Each such application shall be notarized and mailed to the Chief of the Division of 
Explosives and shall be accompanied by a check or money order in the amount of $50, 
payable to the •commonwealth of PeMsylvania." · . 

(e) Each application for Blaster's License shall be accompanied by a sianed, notarized 
statement from the applicant's employer or employers or other respoDSJDie l!,ffiJns 
certif'yin..S that the applicant has had at least one year of qualifying experience as a Blaster 
Leamer in the handling and use of explosives under the direction of a licensed blaster, 
and that in the opuuon of the employer or employers or such other persons, the applicant 
is qualified by experience and is physically and mentaDy fit to bold a Blaster's Ucense. 

(0 Applicants for Blaster's license wiD be notified as to when and where to appear 
for examination. 

Soarce 

'l'lat pCowwo• of IICIJoa 210.1 ... DW OcloW 21. 1910. drectm NOftiDblr I. 1910. 10 Pl. L 42M. 

§ 21 0.2. Issuance and status of licenses-fees. 

(a) A Blaster's License will be issued only to persons who ue at least nineteen 
years of age upon written application sianed by the individual who seeks to be Ucensed 
in confonnity with pamgraph (e) of § 210.1. 

(b) Applicants wiD be examined for licensina in seven cateaories based on 
employment and experience, such as: 
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General Blasting Steel MiD 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 categories will require reexamination based on the 

classifscation requested. AD applicants for reexamination sbaD be made in writing on fonns 
pro~ded by the Division of Explosives and shall be accompanied by proper fee of SSO. 
An applicant for a Blaster's license sbaD not bring to the examination any type of reference 
material, nor shaD he confer during the course of the examination with anyone except 
a member or the Division staff. t 

(d) If the appliCant passes the examination, the Division may iJsue a Blaster s license 
to him which, if panted, shall be effective until September 1 next foDowina the date 
of issuance. 

(e) Any Blaster1 upon request shaD exhibit his Blaster's license to any duly 
authorized representative of the Department of EnvironmeDtal Resources to his employer 
or to any authorized representative of his employer, or to any police officer actiDg in 
the line of duty. 

(0 Any Blaster's license may be suspended for a stated length of time for due 
cause by the Chief or the Division of Explosives. Any Blaster's Ucense may be revoked 
by the Secretary after a written notice to the bolder 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. · 

(g) Applicants falling to appear for scheduled examinations shaD forfeit the fee 
unless: 

(1) They have given written notice to the DM.sion of Explosives prior to 
examining date. 

(2) A wlid certified medical excuse is submitted in writing. 
Fmal determination of refund of fee or admittance to subsequent examination without 

re-application fee shall be at the discretion of the Division. 
(b) All applicants for Blaster's license shaD be notified in writing whether they 

have qualifsed or faDed 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. 

Souce 

Tbe prvtldoa of IICtloa 21o.2 •-ded Ocloller 21, 1980, eft'ecdft Noftmber a. 1910, 10 Pa. L 4294. 

§ 21 0.3. Annual renewal of blaster's licenses. 

(a) Each blaster
1 

may apply to renew his Blaster's license each year by application 
to be mailed to the Dmsion of Explosifts, Department of Environmental Resources, 
Harrisburg, Pennsylvania. Applications shall be made on fonns to be supplied by said 
Division of Explosms, shall be signed by the applicant and accompanied by check or 
money order payable to the "Commonwealth of ·Pennsytnnia," for the annual fee of 
$10. Renewal fonns wD1 be mailed annuaDy by said Dmsion 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 Olief or 
the Division of Explosives, for due cause may summon any licensed blaster for 
reexamination. If renewal of a Blaster's license shaD be granted, the renewal will be for 
the period of one year, from September 1, through Aupst 31. 

(b) Any licensee who faDs to renew his license for any one year shall be required 
to apply for reexammation by submitting proper application accompanied by SSO fee. 

Tbe proftlloal of IICdoa 21U ameeded Octolllr 21, IPSO. eft'tcdn Nawmbcr S. 1910. JO Pa. B. 4294. 
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§ 21 0.4. Transfen~bility • 

(a) No Blaster's License panted to any person under the provision of Act 362 of 
1957 and or these Regulations shaD be transferable to any other person or pmons, and 
any attempt to effect such transfer sbaD automaticaDy cancel the license • 

§ ~1 0.5. Restrictions on blastiDs operatioDS. 

(a) No person shaD detonate explosives in b1astiq operations unless he has given 
satisfactory evidence to his employer that he has bad practical experience in the handling 
and use of explosives under conditions existiq at the site of the proposed blasting 
operations, is qualified to perform the duties of Blaster at said site and has a Blaster's 
IJcense. A licensed blaster shall be in chaqe of, and responsible for the preparation 
of, and the. firing of, any blast. The blast shaD be filed oDly by the Ucensed blaster 
in charge. When more than one UceDSed blaster is enppd in the preparation for blast, 
the operations management shall desipate the licensed blaster in c:harp. nae Ucensecl 
blaster in charp may authorize a laborer or other person not qua]ifed to perform pneral 
blasting operations, to load and unload explasifts, prepare explosives for use in blastin& 
transport explosives at or near a job site, charge explosives into driD 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 6censed blaster in charge, who shaD be respoJlSI"ble for the 
conduct of the persons actina under his diJection. 

(b) No person shall be permitted to detonate explosives unless another person is 
present within calling distance and able and ready to render aaistance in the event of 
accident or injury. 

(c) Use or explosives by licensed blasters shall be in accordance with all Rules and 
Regulations for the Storase, Handling .and Use of Explosives, and the manner of 
transporting dynamite, black powder, fuse, blasting caps, electric blastin& caps or 
detonators, electric sqm"bs, primacord, sensitized ammonium nitrate or any other explosive 
shaD be in accordance with the Regulations relating to the marking or placardina or motor 
vehicles transportina dangerous articles on the public highways or the Commonwealth of 
Pennsylvania. . 

(d) No person shaD put or place in any waters within or on the boundaries or this 
Commonwealth any explosives without first securin& a permit from the Pennsylvania Fish 
Commission. 

(e) Blastin& operations near streams shaD be prohibited in aD cases where the effect 
or the blasting is liable to change the course or channel or any stream without first obtainin& 
a permit from the Departmeat of Environmental Resources. 

§ 21 0.6. 1amen. 

An employer may designate a reasonable number or his employees who are at least 
eipteen yean of age u •Blaster Leamen.• However, not more than six such learners 
shaD be assiped to one Ucensed blaster. The learners shaD work under the direct supmision 
and direction and in . the presence or said licensed blaster who shall be experienced in 
the use and hancDin& or 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, HANDUNG AND USE OF EXPLOSIVES 

Authority 

The provision~ of this Chapter issued under AC § 190 1-A and § 192Q-A (71 P .S. 
§ § 510.20). 

Source 

The provisions or this Chapter -adopted June 14, 1972, effective June 24, 1972, 2 
Pa. B. 1067. Sections 211.78 amended July 20, 1972, effective August 14, 1972, 2 Pa. 
B. 1439. I 

GpNERAL PROVISIONS 

§ 211.1. Administration. 

The rules set 1 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 
immediately upon I 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 
or device so removed promptly and properly replaced. · 

(3) Every employe shall use all safeguards, safety appliances or devices furnished 
for his protection 1 and shall cany out all regulations which may concern or affect his 
conduct. 

§ 211.2. Deftnitions. 

For the application of these regulations: 
(1) Establishment - Shall mean any place within the Commonwealth of 

Pennsy~nia :where w~rk is done for compensation, to whomever payable, supervision 
over which has been pven 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 
rue, 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 (aD 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. 

( 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 
otl\er 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 iri"coiuiectionwitTf 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. 

road. 
( 1 0) Highway - ShaJJ mean and include any public street, public alley or public 

. (II) 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, fums, 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. 
(I 5) 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-propelled 

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) Dellly interval - ShaD mean the time interval in milliseconds between 
successive detonations of the delay devices used. 

(21) Scaled distance (Ds) - ShaD 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 

Ds= 
D 

#w 

Thus, 

Scaled Distance = Actual Distance 
;:y"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 

Ds= 1000 -
~-

1000 
20 

= so 

Once the safe minimum Scaled Distance has been determined, the safe maximum 
Charge Weight per delay for any blast c.an be determined by use of the relationship: 

I 

Thus, 

Charge Weight = 

W = E gs ~
2 

~ctual Distance ~ 2 

~caled Distance 7 
Example: Given an Actual Distance of 1,000 feet and a Scaled Distance of 50, find 

the Charge Weight. 

ftooO\ 2 2 
Charge Weight = \So) = ( 20) = 400 lbs. 

STORAGE OF EXPLOSIVES 

§ 211.31. Ucense 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. 

1 

• 

(b) Licenses shaU be kept posted conspicuously in or about the magazine for which 
issued. Licenses shall 1 expire annually on the thirty-rust day of December and shall be 
renewed upon payment of the required fee. 

(c) Fees for thb issuances or renewal of licenses shall be as follows: 

Explosives 
Caps 

. 
$50 
sso 

(d) If constructing a Oass A or a Class B magazine, a fee of SSO 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 Pemsylvania." 

(e) If plans are to be approved for Oass A or Class B magazines, separate checks 
for approval of plans and for licenses shall accompany applications. 

(0 Applications and checks should be mailed to the Department of Environmental 
Resources, Division of Mines, Quanies and Explosives, Hanisburg, Pennsylvania. 

Source 

no proybloaa of JCCtloD 211.31 ameDdod October 21, 1910, effcct1ft November •• 1910, 10 Pl. a. 4294. 
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§ 211.32 Location of Magazines. 

(I) 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 
hund~d (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 (1 00) feet, not barricaded, or fifty (50) 
feet, barricaded, from any magazine other than cap magazine. Where magazines are 
protected by natutal 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 1.) · 

( 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 waD of the factory building or 
magazine to any part of the building to be protected will pass through such intervening 
natural or efficient artificial banicades 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 pennitted 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 na~e of the explosives contained 
therein. 
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Chart I. 
1 

QUANTITY AN9 DISTANCE TABLE FOR UNBARRICADED MAGAZINES 1 
Column 1 Column 2 Column 3 Column 4 

• I 

from l Quantity that malJ be kept or stored 
nearest building, ighways or railroad Distance Distance Distance 

I from from from 
BlastinGs and electric nearest nearest nearest l b tingcaps 

I 

Other explosives building railway highway 

Number Number not Pounds Pounds not (feet) (feet) (feet) 
Oftf over over over l 1,000 s.oool 30 20 10 

5,000 10,000 60 40 20 
10,000 2o.ooo I 120 70 3S 
20,000 15.000 so 145 90 45 l 25,000 50,000 so 100 240 140 70 
50,000 1oo.ooo I 100 200 360 220 110 

100,000 150,000 200 300 520 310 ISO 
150,000 200.000 300 400 640 380 190 l 200,000 25o.ooo 1 

400 500 720 430 220 
250,000 300,000 500 600 800 480 240 
300,000 350,000 600 700 860 520 26b 
3SO,OOO 4oo,ooo 1 700 800 920 550 280 l 400,000 450.0001 800 900 980 . 590 300 
450,000 500,000 900 1,000 1,000 610 310 
500.000 1so.ooo 1 1,000 1,500 1,060 640 320 
150,000 1.000.000 1.500 2.000 1.200 120 360 l 1,000,000 1.500,000 2.000 3,000 1,300 780 .390 

1,500,000 2,ooo.ooo I 3.000 4,000 1,420 850 420 
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 l 3,000,000 3.soo.ooo I 6,000 7.000 1,610 970 490 
3.500.000 4.000.000 1.000 8,000 1,660 1,000 500 
4,000,000 4.500,000 8,000 9,000 1,700 1.020 510 
4.500,000 5,ooo.ooo I 9,000 10,000 1,740 1,040 520 l 5,000.000 1.500,000 10.000 15.000 1,780 1.070 530 
1.500,000 1o.ooo.ooo I 15,000 20,000 1,950 1.170 580 

10.000.000 12.500,000 20,000 15,000 2,110 1.270 630 
12.500.000 15,000.000 25.000 30.000 2.260 1,360 680 l 15,000,000 11.soo,ooo I 30,000 35,000 2,410 1.450 720 
17.500.000 20,000,000 35.000 40.000 2,550 1.530 760 

40,000 . 45,000 2,680 1,610 800 - I 
45,000 50,000 2,800 1.680 810 l 50.000 55,000 2,920 1,150 880 
55.000 60,000 3,030 1,820 910 - I 
60,000 65.000 3,130 1,880 910 
65.000 70.000 3.220 1,940 970 l 70.000 15.000 3.310 1,990 1,000 - I 75,000 80,000 3,390 2,D40 1.020 
80,000 85,000 3,460 2,080 1,040 

l I 

85,000 90.000 3.520 2,120 1,060 - 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 

l - I 125,000 ISO,OOO 3,800 2,280 1.140 
150.000 175,000 3.930 2,360 1,180 
175,000 200,000 4,060 2,440 1,220 
200.000 225.000 4,190 2.520 1.260 

l 225,000 250,000 4.310 2.590 1.300 
250,000 275,000 4,430 2,660 1.340 
275,000 300.000 4.550 2,730 1,380 

. ' l 
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§ 211.33. Type and Construction of Magazines. 

{I) Magazines in which explosives shall be kept or stored shaU be of four classes: 

Magazines of Class A 
Magazines of Class B 
Magazines of Oass C 
Daily Use Magazines 

(A) Oass 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 (S,OOO) but not in excess 
of twenty million (20,000,000) blasting caps or electric blasting caps. 

temporarily located. 
These magazines may be permanently located, or they may be 

(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 6mited 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 (S,OOO) blasting caps. 

When Class B magazines are required undeJgrOund they shall be 
located that accidental discharge of the explosive contained therein would not cut off 
the escape of persons. 

Oass 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 sqw"bs or other explosives. 

(C) aass C magazines are for underground use only and shall consist 
of those in which not more than one (1) twenty-five (2S) pound keg of black powder 
nor one ( 1) fifty (SO) 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 (SO) feet from a working face, not less than ten (1 0) 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) Dally 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 Oass 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 Cass 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 shaD be 
allowed to remain over night in dally use magazines. 

(2) Permanently located Oass A magazines shaD be constructed as follows: 
(A) Frame - The waUs 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 grooftd 
or ship lap boards or the equivalent for the outside wall. The inside wall shall be lined 
with tongued and grooved reefen 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 shaD be IDled with a minimum of S inches of 
dry. clean sand or a weak mixture of cement mortar. AU lumber shall be well seasoned 
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l 
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 l'· · 
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 l 
bricks shall be of medium soft variety laid in cement mortar containing not over 25% 
lime. · , 

(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 l .. 
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 a minimum strength rating of one thousand (1 ,000) 

1 
.. 

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 l. 
five (5) inches of dry, white oak, five (S) 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 

1
. 

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: l. 
(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 l·. 
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. l ... 

(C) All nan 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 l. 
and to prevent contact of exposives boxes with the walls. These ralls shall consist of 
horizontal runs of boards from comer to comer 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 l., 

· 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 nalling strips 
shall be spaced on two (2) foot centers starting four (4) inches from each comer. The l., 
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. l. 

(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 l. 
on ceiling joists and build a one by five (1 x S) inch rim, line with one (1) layer of 
roofmg felt and fiD with fiVe (S) 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 l 
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. l 

(I) Gutters and down spouts shall be used on door side. 
(J) Foundation ventilators shall be spaced not more than five (S) 

feet center to center on both sides and ends and the roof equipped with necessary l. 
ventilators. 
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Foundation ventilators shall be equipped with outside metal 
screens to prevent entry of wild life, rue, 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 rli'St 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 dermed 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. 

(0) When any magazine is erected, installed, placed or maintained in 
any city, borough or community where a rue department is maintained, the custodian 
of such magazine shall immediately notify the chief of said rue department as to the 
location thereof. Special licenses· shaD 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) AU magazines shall be provided with substantial locks. When 
padlocks are used, they shaD be securely guarded by a properly constructed steel hood 
to prevent tamperiDg, and two padlocks shall be used on each magazine door. The staple 
or (eye) through which the padlock is inserted shaD be case-harden sufficiently to resist 
the attack by a hack saw blade or the like. Locks shaD be quality locks with case hardened 
shackle and shall be theft proof. 

(4) Temporarily located Class A magazines shaD be constructed as follows: 
(A) Walls of No. 14 Gauge Metal - When the exterior waDs and 

roof consist of sectional sheets, or the equivalent, of approximately No. 14 gauge metal 
securely fastened together, the waDs and ceiling shaD be fined with five (S) inches or 
dry white oak wood and the metal floor shall be lined with a tight wood floor consistina 
of a minimum of one ( 1) inch of tongued and grooved lumber or the equivalent, securely 
cemented into position. The wood lining on the sides may be replaced with five (S) 
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 thre~uarter (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 pieJS § 211.333, 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) Wallf of one-fourth (1/4) Inch Welded Steel Plllte • When a 
magazine consists essentially of a welded steel box with a Oat or sloping top (roof), 
fabricated from one-fourth (1/4) inch steel plate, it shall be tined on the sides and top 
with a minimum of four ( 4) inches of dry white oak wood and the bottom shaD be 
tined 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 Plllte. • When a 
magazine consists eaentiaDy of a welded steel box with a flat or sloping top, fabricated 
from threHjghts (3/8) inch steel plate, it shall be lined on the sides and top with a 
minimum of two (2) inches of dry white oak. The bottom shall be lined with a tight 
wood floor consistiDg of a minimmn thickness of one-half (1/2) inch of exterior grade 
plywood or the equivalent, securely cemented into position. 

(5) The following applies to aU temporarily located Class A magazines: 
· (A) The foundation shaD be constructed as specified in § 211.33.3, 

or a securely mounled cribbing of tailroad ties or the like shall be acceptable. 
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(B) Buffer rails sh:ill be installed in accordance with the s~cilkations 
in § 211.33.3, except that one by one (I x I) inch nailing strips shall be pcrmittl.!d. 

(C) Magazine doors shall comply with the specitications for doors as 
stipulated in § 21133.3. 

· (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 we:~k 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 dermed 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 (I) 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) All nail heads shall be countersunk and rilled. 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 

Oass B magazines ~ 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 shaD be as specified in S 211.33.5. The doors shall be of 
convenient dimension', but shaD conform in aD other respects with specifications outlined 
in § 211.33.3. Foundations shall conform to specifications set forth in S 211.33.3 and 
211.33.5. 

(7) Class C magazines shall be constructed as follows: 
(A) Class C magazines shaD consist of metal-covered or plain wooden 

boxes with a hinged lid and means for locking. They may be equipped with handles 
for cal1}'ing 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 shaD be nlled 
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 shaD 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 Ieven 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 pennit full opening of the lid. 
There shall be no exposed metal inside the lining 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 furnish 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 intend~d 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 (SO) 
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. 

(3) All magazines shall be kept free from grit, paper, rubbish and empty 
packages. 

(4) Explosives shall be kept in closed containen. 
(S) Only authorized peiSOns shall be pennitted to have access to magazines. 
(6) All 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 shaD be placed near or about magazines. Any unsound trees in the vicinity 
shall be removed if they are of such height as would pennit them to ran on a magazine. 

§ 211.36. Records of Disposition of Explosives 

( 1) No penon, fum, association or corporation shall engage in the manufacture, 
storage, handling, use or sale of explosives without obtaining a proper pennit from the 
Department. 

(2) Every person, fum association or corporation selling, giving away, or 
distributing explosives shall be referred to collectively as the seller in interpretation of 
this Rule, and any penon or organization purchasing or receiving as a gift explosives from 
a seller shaD be referred to as the purchaser. 

(3) The seDer shall be required to have a pennit issued by the Department 
for the purchase, possession and sale of explosives. This pennit 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 fued 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 mes and the other returned to the applicant for retention in his rues. 

(4) The purchaser shaD be required to have a purchaser's pennit 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. 

(S) Permit fonns 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 rust 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 pennit 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 a~d 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 i local office or place of business for at least the CUJTent year plus 
one year, and so much or the data therein contained as may relate to any special inquiry 
shall be furnished to .the Secretary or Environmental Resources, or authorized 
representative, on proper demand therefore for the express purpose of determining whether 
such explosives were used for an unlawful purpose. 

( 1 0) 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 Cass B magazines used for storage, and if on 
a rare occasion beingl 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 1 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 PRECAUfiONS 

§ 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 buni rapidly and while 
burning are liable to explode and will explode if heated to a temperature exceeding 360 
degrees Fahrenheit or by the impact of a bullet rued 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 
sparks, shock, heat or by friction. Do not touch, pick or disturb the explosive contained 
therein. 

(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 ruearms. 
(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. 
(I 0) Do not open or re<ooper packages of explosives with metal tools. 
(I 1) 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. 
(1 S) 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. AU 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 or operating radio-frequency transmitters except at safe distances. The 
manufacturer or the Institute of Makers of Explosives pamphlet on "Radio Frequency 
Hazards" shaD 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 a~d ready to render assistance 
in the event of accident or injury. 

(23) A test shaD be made for presence or 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, l 
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. l. 

{25) Blasts shall be rued 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 Pennsylvania 
Turnpike, shall be in accordance with stipulations and regulations for the transportation 
of explosives as set (orth 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 1 an 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 staitted or show other signs of leakage shall 
not be transported 'Yithout rli'St consulting the manufacturer for advice. 

(S) No person shall load 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 pennitted 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 rue-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 bJasting caps or electric bJasting caps shall be separated each from the 
other and from other materials by four (4) inch thick bulkheads. See § 211.38. 

(11) No materials such as matches, ruearms, 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) rue extinguishers, 
approved by the National Board of Underwriters; and shaD be easily accessible, rilled 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 rue extinguishers are rJlled 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, 
(0) 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. 
( 1 5) 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 vehicle 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 rue 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 shaD 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. 

§ 111.43. 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 
safety precautions are taken. 

(1) If artificial light is needed, use only an approved electric flash light or 
electric lantern. Do not use oil burning 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 
dry. 

(4) Keep the door of a magazine securely locked when not engaged in the 
mapzine. 

(5) Keep ground around magazines clear of leaves, grass, trash, stump or debris 
to a distance of twenty-five (25) feet to prevent rue 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 rli'St. 
(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. 
(I 0) Dynamite boxes should be laid Oat, 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 l/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. 

( 1 S) Do not have loose dynamite, black powder or blasting suppli~s exposed 
in any magazine. 

(16) Do nol 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 SO 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 simllar 
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. 1 

(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 
ISO 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 Rl-5708, USBM Rl-6487, 
and meets such standards as are established from time to time by the Department of 
Environmental Resources. 

(3) ThreKOmponent 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. 
(ii) Scaled distance is numerically greater than 25. 
(iii) Frequency range is 40 cycles per second or Jess. 
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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. 
(ii) Scaled distance is numerically less than 50. 

(C) A direct reading velodty 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 numerical1y less than 25. 

(D) 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) Frequency range is in excess of 40 cycles per second . 
(ill) 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 ~he inch, shaD be furnished in triplicate 
and shall be accompanied by a fee of $20.00 payable to the Commonwealth of 
PeMsylvania. 

(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 

0 • 10' 

11' • IS' 

16' • 20' 

211.16 

Charge Weight 

1/8 pound total shot 

1/4 pound per delay interval of 
eight (8) milliseconds or greater 

1/2 pound per delay interval of 
eight (8) milliseconds or greater 



Charge Weight Actual Distance 

21' • 25' 3/4 pound per delay interval of 
eight (8) milliseconds or great~r 

26' • 30' 

31' - 300' 

§ 211.46. Records. 

1 pound per delay interval of 
eight (8) milliseconds or greater 

add l/8 pound per additional foot 
of distance per delay of eight (8) 
milliseconds or greater. 

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: 

1. Name of Company or Contractor. 
2. Location, date and time of blast. 
3. Name, ,signature and license number of blaster in charge. 
4. Type of material blasted. 
5. Number of holes, burden and spacing. 
6. Diameter and depth of holes. 
7. Types of explosives used. 
8. Total amount of explosives used. 
9. Maximum amount of explosives per delay period of eight (8) milliseconds 

or greater. 
10. Method of ruing and type of circuit. 
11. Direction and distance in feet to nearest dwelling house, public building, 

school, 1 church, commercial or institutional building neither owned nor 
leased by the person conducting the blasting. 

12. Scaled Distance, Ds. 
13. Weather conditions. 
14. Direction of wind. 
15. Height or length of stemming. 
16. Were mats used? 
17. Type of delay electric blasting caps used and delay periods used. 
18. 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. 

19. Seismogl-aph records, where required: 
a. ; Name and signature of person operating seismograph. 
b. Name of person analyzing the seismograph record. 

20. Maximum number of holes per delay period of eight (8) milliseconds or 
greater. 

USE OF EXPLOSIVES 

§ 211.51. General Requirements and Procedures. 

(I) 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 fue not less than one hundred ( 1 00) 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 fii'e 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 sbal1 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 shalt be used. 
Sectional poles connected by brass fittings shall be permitted, provided only the wooden 
end of the pole is used for tamping pmposes. 

(S) 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 flfty feet of 
holes loaded or being loaded with explosives. 

(7) When explosives are used in primary shooting. the Department recommends 
that they be fued 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 fJie 
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 sqw"bs 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 blastirig switch, before 
connecting the charge to the leading wores, shall farst 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 clwge 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 automobBe generators. spark plugs on any kind of equipment, 
cap-lamp batteries, welding machines. electroplating generators, or any other inadequate 
source or power. 

(8) All types of blasting machines not now in use and to be used in the 
Commonwealth of Pennsylvania shall be approved by the Department of Environmental 
Resources. 

(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 fued by a blasting machine or a power line, it 
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is the responsibility of the licensed blaster to detennine 3Jld have available the required. 
adequate power for the blast. 
. ( 11) When fuse is used, its length shall be in accordance with specifications found 
m. Pa~agraph ( 15). All blasting caps shall be crimped to the fuse with a crimper. The 
crunpmg of blasting caps by the use of a knife or the teeth is prohibited. No fuse shall 
be capped in or within ten (I 0) feet of any magazine. 

· ( 12) Prior to the firing of a charge the person in charge of such blast shall 
~nsure that all loose, black powder or dynamite around the hole has been cleared away 
m 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 shalllbe 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. 

( 1 5) 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 r.tre 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 r.tre shall not have the charge withdrawn. Every 
work place in which a hole has missed rue 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 sqw'b or electric current from a 
blasting machine or powder line was used to explode a hole which missed rue, the waiting 
period shall be not less than ruteen (15) minutes, provided that the wires have been 
disconnected from the blasting machine or powder line. The handling of misrued holes 
shall be accordance with the following specifications, under the personal supervision of 
the blaster foreman. If the misrued 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 uruilled 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 rue .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 rerue the hole or shot until pennission has been given by the 
Department. 

(18) Except I in cases of simultaneous ruing or ruing with millisecond delay 
elecbic 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 rued, a report shall be 
made to the pit, quany or blaster foreman. When it is not certain that all charges have 
been exploded, no person shall enter the place where such charges were rued 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 untn 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 
prolu'bited. 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. 

I 
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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 minor, Use of magnifying mirrors sba11 
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 rma1 
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 rmal connection into the circuit. 

(27) The use of abrasive or sharp edges constituents in stemming material sball 
be avoided as the tamping operation may sever electric blasting cap leg wires and cause 
misrue • 

(28) Electric blasting caps sball 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 rued, such materials shall be burned 
and no person should be nearer than 100 feet after the burning has started. 

(30) No effort shall be made to reclaim deteriorated or damaged fuse, or to 
reclaim electric blasting caps when the leg wires have been broken off near the top of 
the 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 
blasting caps or other explosives except at the time and for the prupose of ruing the 
blast. 

(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 500 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 
mud capping is necessary, no more than ten ( 1 0) 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 loging tape and a record kept. 

(38) Do not return to the scene of a blast until all smoke and/or fumes haw 
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 ruing 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 
occur, blasting mats or other protective means shall be used to prevent fly debris. See 
§ 211.41. 
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§ 211.5 2. 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 defmed 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 utilily 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. 

(I) 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) 1 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) 
1 

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) I 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. 

(B) 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 or 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 diameter will be restricting to a maximum of three (3) inches with no 
more than one ( 1) hole l)eing 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'. I 

There would be no limitation on the depth of blast holes for 
initial 20', but the last 1 0' of the excavation must be made in two (2) lifts not exceed-
ing S' 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 I 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 

§ 111.61. Dhtant limitations. 
I 

The following shall apply to ammonium nitrate-fuel compositions mixed at an sites 
except manufacturing plants. 

(1) The processing, packaging, and preparation of ammonium nitrate-fuel com­
positions-prior to storap in magazines-shaD comply with 27 C.F.R. § 181.200(1981). 

(2) Stored ammonium nitrate shaD be isolated a minimum of 300 feet from 
combustible fuels. 

(3) Storage in magazines of ammonium nitrate-fuel composition shaD 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 C.F .R. § 181.200. · · 
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Section 181.200 Table of recommended separation dlstaDces of ammooJum nJtrate and blasting agents from 
explosives or blasting agents. 

Minimum #/Hfi'GMn Minimum 
Donor Weight disttJnce of receftol' thiclmea 

lDhm barrlcgded (ft.) of arti(icol 
Pound a Pounds Ammonium B1;:.':1 biurictida4 

ooer. not ooer nitrate2 (ln.) 

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 . 38 15 
4,000 8,000 11 40 15 
8,000 8,000 12 43 20 
8,000 10,000 13 47 2a 

10,000 12,000 14 50 20 
12000 16,000 15 54 25 
16:ooo 20,000 16 68 25 
20,000 25,000 18 86 26 
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 36 
45000 50,000 23 83 36 
6o:ooo 65,000 24 86 35 
55,000 60,000 26 90 36 
60,000 70,000 26 M 40 
70,000 80,000 28 101 40 
80.000 90.000 30 108 40 
90,000 100,000 32 116 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 50 
180,000 200,000 48 173 50 
200,000 220,000 62 181 60 
220,000 250,000 66 202 60 
260,000 276,000 60 216 60 
275,000 300,000 64 230 60 

NOTE: 
Recommended sepuadoll d1staDca to pmat explodoll or ammOilham nJtraiD IDd ammonilua llltrato-blad b~ 
agents bJ r:J::.tioD fJOIIl DeubJ stores ol hflb explosins or blutiDa qenta ..tared to iD tbo Table a die '"dOilor. 
AmmoailaiD te, by it.ldC, II not COillklaed to be a dODOr wbCD appl)'in& dais Table. Ammoafum nitrate, unmcmlllm 
nJtrate-fud on or combiDations Utaeof ue acceptors. II dora of ammoahuis ailrato aro located witbiD tbo l)'lllpatbetic 
detoaation dbtaace of explosi\'a or blutbla aaenu. oDOohalr tbo miSI of dlo IDIIDon!luD llitrato lhocald be iDcluded iD tbe 
IDUI of the donor. 

lbae dlstiDCOI apply to Ute ::::: ol stores ODIJ. lbo Tablo ol Di1t1Dca iiiiCII:CIIdiDco with SecdoD 211.321baD be 
used ill detean"'izta sepuadoa flam baildblp. nihrayt 111d pabllc biPWIIJL 
1 Wbco dlo ammoaium aluate llld/or blaldna lp:Dt II Dot bmicadecl. tbo dJdaDca sbowa iD tbo Table sball be lllllltlplltd 
by lbt. lbeso distaDces lllow for Uto poaslbUfty Of blab Ydocity metal ~tl from lllken, boppcn. mack bocUos.lheet 
metalstzw:tum. metal CODtaiDcrs. ad tho lito wbicb mar CDCloso tho ilooor. • Wbent aton&O II iD buDetoftSistuat IDII" 
aziDea recommeaded for explosiYel or wbole tbo stonp II protected by a balcHailtaat Will. dJstaDcelllld buricado 
tJUclalal iD CIICCII of tbose psacdlled Ia tbo Table of DistaJlce Ia ICCOidm:o whb SecdoD 211.32 .. ROt requJred. 
ltbo cllstaDCOI ill tho Table apply to ammoabam Dltnto tlaat ~ tho buc:alithtr, tal PftiCribed iD tbo ddillldoa of 
llllllloalam nJtrato fcrdUzer prcmuJpted by tbo Nadcmal Plat Food lutituto;Uidammomam nJtrato failiq to putllld 
tat lhall be stored at tepuadon cllstiDcel deteanJDcd br aclapprcwed bJ tho uatbodty JamDajudscUcdOD. 
3neso dlltlllces appl)' to nitJo.cubo.altrates ad blutlDa aaezats wblch pua 111o ._...dwlty toat preiCdbod Ja ctso Do­
partmeat ofTnmportadoD a>On ftlll}atloDL 

4Eutb. cr lllld clibl. or eadolulel mJcd wftll1ho Pracribo4 minim am t.Jdc:hr:w ol artb criiDd uo acceptable utlDc:bl 
bmfcades. Natllal baabda. JDcb a bllil or tllllba of saJDciCDt deulty tbat tbo IIIIIOUIIdiJII exposate~ 'II'IUcb reqube 
protcctloA casmot be seaa from tbo •4oJlor" wbea tbo beOI are ban ofleaftl are lllo acceptable: 
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(4) Ammonium nitrate as referred to in this section shall include fertilizer grade 
ammonium nitrate. 

Soun:e 

The provisioDS ofsec:tioD 211.61 amauled oD April20.1982. 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. Pennissible explosives cannot be regarded as safe for this purpose. 

§ 211.63. Building. Operation and Storage Requirement. 

(1) The design and constl\lction 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· 
fmed in the event of a fue. 

(2) Floors ill 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 uparated 
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· 

in g. 
(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 detennined 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 explosives for determin­
ing distance limitation:. 

(9) Deleted. 
(10) No smoking shall be tolerated near sensitized ammonium nitrates. 
(11) No accumulations of anunonium nitrate bags shall be pennitted 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) Fmished 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. 
I 

§ 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 misfae 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 frbm the explosion of sensitized ammonium nitrate explosives 
shall be allowed to clear completely before the area is entered. 

(S) 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 oil-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 PRECAUfiONS 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 pennits in quantities not to exceed 25 pounds. A pennit will be required for 
storage, in a residence, of quantities over 25 pounds but not exceeding SO 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 shaD 
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 SO 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 waDs 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 hea~ 

(7) Not more than six pounds of black sporting powders shall be pennitted in 
a residence. · 

(8) Not more than 25 pounds of black sp.orting powder shall be pennitted in a 
commercial establishment. It shaD be stored in a Cass C magazine which shall be mounted 
on wheels for easy removal in case of fire. The magazine shaD be located in close proximity 
to an outside door. 

(9) Black sporting powders shaD not be displayed in commercial establishments. 
(I 0) 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 Oammable substances and source of open Oame, sparks or 
heat. 

§ 211.72. Sto.ehouses-Distances Limitations. 

Approved magazines as descnoed in § 211.33, .. Type and Construction of Magazines," 
shaD be provided for storage of quantities of smokeless propellants greater than 200 pounds 
except when provision of special precautions, as described in § 211.71(5), aDows storage 
up to 750 pounds in commercial establlshments. Such magazines shall also be provided for 
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quantities of black sporting powders greater than 1 S 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. ~agazines of 5,000 pounds capacity and larger shall be licensed. 

§ 211.73. Protection from Fire. 

No fire or open flame shall be pennitted in or within SO feet of any propellants. 

§ 211.74. Storehouses-Construction and Maintenance. 

• All storehouses shall be fue and theft resistant, well ventilated, clean, dry free of 
grit and rubbish. 

I 

§ 211.75. Transporting of PropeUants 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 Proluoited. 

No person shall stnoke while handling propellants or in the vicinity of quantities of 
propellants. 

No smoking signs shall be po:ted 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. Pennitto Sell. 

All dealers in sales of propellant to consumers shall be required to obtain a pennit 
to sell from the Department of Environmental Resources of the Commonwealth of Penn­
sylvania. 

Appendix A 

Radio Frequency Transmitters 

1. MobDe radio transmitters which are les~ than one hundred fifty (1 50) feet 
away from electric blasting caps in other than original containers shall be de-energized 
and effectively locked. 

2. AD elcectric blasting operations shall be conducted at no less distance from 
any fJXed or mobDe transmitter than indicated in the following Tables l 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 
(Watts) 

4,000 
5,000 

10,000 
25,000 
50,000 (1) 

100,000 
500,000 

Minimum Distance 
(Feet) 

750 
850 

1,300 
2,000 
2,800 
3,900 
8,800 

m 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 Calaalated at 

20.8 MHz for a Loop Pickup Configuration m 

Transmitter Power 
(Watts) 

100 
500 

1,000 
5,000 

50,000 (1) 
500,000 

Minimum Distance 
(Feet) 

750 
1,700 
2,400 
5,500 

17,000 
55,000 

U> This table should be applied to International Broadcast Transmitters in 
the 1 ~25 MHz range. 

(1) Present maximum for International Broadcast 
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Table 3 

RecommendPd Table of Distances of Mobile Transmitters 
Including Amateur and Citizens Radio 

MINIMUM DISTANCE (Feet) 

VHF 
35 to 36 

MHz Public 
Use VHF 

42 to 44 144 to 148 UHF 
MF I 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 SO to 54 181.6 MHz Public 
(Watts) Industrial Amateur MHz Amateur Public Use Use 

10 40 100 40 IS 10 
so 90 220 90 35 20 

100 12S 310 130 so 30 
180 (1) 6S 40 
2SO 200 490 20S 1S 4S 
sao <2> 290 
600 (3) 300 760 315 115 70 

1,000 (4) 400 980 410 ISO 90 
10,000 (5) 1,250 1,300 

Citizens Band Radio (Walkie-Talkie) S watts-Minimum Distance 5 ft. 
I 26.96 to 27.23 MHz' 

m Maximum power for two-way mobile units in VHF (1S0.8 or 161.6 MHz range) and 
for two-way mobile and fixed station units in UHF (4SO to 460 MHz range). 

(2) Maximum power for m;Uor VHF two-way mobile and fixed station units in 3S to 44 
MHz range. 

(3) Maximum power for two-way fJXed station units in VHF (IS0.8 to 161.6 MHz range). 
<4> Maximum power for amateur radio mobile units. 
<S> Maximum power for lsome base stations in 42 to 44 MHz band and 1.6 to 1.8 MHz 

band. 

Table 4 

Recommended Table of Distances 
for VHF TV and FM Broadcasting Transmitters 

I 

Effective Radiative Power Minimum Distance (Feet) 
(Watts) Channels 2 to 6 and FM Channels 7 to 13 

Up to 1,000 1,000 
10,000 1,800 

100,000 (1) 3,200 
316,000 <2> 4,300 

1,000,000 S,800 
10,000,000 10,200 

m Present maximum power channels 2 to 6 and FM-1 00,000 watts. 
<2> Present maximum power channels 7 to 13-316,000 watts. 
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TableS 

Recommended Table of Distances 
from UHF TV Tnnsmitters 

Effective Radiative Power 
(Watts) 

Up to 10,000 
1,000,000 
5,000,000 

100,000,000 

... 
(1) 

m Present maximum power cbanne114 to 83-5,000 watts. 

Table 6 

Recommended Table of Distances 
from Maritime Radionavigational Radar 

Service 

Small Pleasure Craft 
Harbor Craft, River Boats, Etc. 
Large Commerical Shipping 

Effective Radiative 
Power Watts (Avg.) 
500(3 em.) 
5,000 (3 em.) 

50,000 
(3 an. and 10 em.) 

Minimum Distance 
(Feet) 

600 
2,000 
3,000 
6,000 

Minimum 
Distance (Feet) 

20 
so 

300 

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 weD 
as ground scatter and reflection of the radar signal, a recommended minimum distance of 
I ,000 feet should be maintained from tbe radar antennL 

*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 I through 6, from I M E Publication No. 20, 'Radio Frequency Eneii)'-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 Hines and 
Minerals. It is 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 Hines and Minerals 
P. o. Box 680 . 
Lexington, Kentucky 40586 

Phone: (606) 257-8818 
(606) 254-0367 
(502) 564-3019 

Lexington 
Lexington 
Frankfort 

In addition to the state laws and regulations, the 
u.s. Department of the Treasury, Bureau of Alcohol, 
Tobacco, and Firearms requirements on storage of 
explosives are also contained herein. These federal 
rules were adopted by this agency by reference in 805 
KAR 4:090. Also printed ia 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 Hines and Minerals. However, this 
format is not mandatory; any form providing all 
information required by 805 KAR 4:050 is acceptable. 

120 Graham Avenue 
Lexington, Kentucky 
October 1, 1983 

LARRY C. SCHNEIDER 
Director 
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BLASTING LAW 

351.310. Definitions As used 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 propertyJ 

(2) "Blasting operation• means the use of 
explosives in the blasting of stone, rock, ore or any 
other natural formation, or in any construction or 
demolition work,-but shall not include--its use in 
agricultural operationsJ 

(3) "Blaster• means a person licensed to fire or 
detonate explosives in blasting operationsJ 

(4) "Charge" means a quantity of explosive or 
equivalent that is to be detonated within a period of 
five (5) secondsJ 

(5) •subcharge" means a quantity of explosive or 
equivalent that is to be detonated within a period of 
less than eight (8) millisecondsJ 

(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 lJ 1976, 
ch.l43, ss 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 i~ used by a regular 
user, excluding blasting for agriculture and under­
ground 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) months under the immediate 
supervision of an experienced blaster, andJ 

(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 license indicating his 

ill 
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competency to detonate explosives shall be issued upon 
the payment of an additional fee of five dollars 
($5.00). 

(3) 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 licenseees of the common­
wealth, may be granted a license 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. 

(5) All fees provided in this section shall be set 
by the departm~t 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.l43, 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 promul'gated 
by the department. 

(2) Where necessary in a blasting operation, the 
department may require 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 
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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 ambunt of 
explosives to be used in a single charge and in a 
single subcharge within specified distances from any 
location provided by subsection (1). 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 subsection 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 subsection (3). . 

(7) Instruments for determining particle velocity'4 

as set forth in this subsection shall be limited to 
such specific types of devices as shall have been 
expressly approvod by the department and the 
commissioner or his duly authorized agent may enter 
upon any premises for the purpose of conducting or 
supervising any necessary instrumentations provided by 
KRS 351.315 to 351.375. 

(8) When blasting operations are contemplated 
which would result in ground vibrations that would have 
a pRrticle 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 eases 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) Hudeapping in blasting operations shall be 
permitted only where it would endanger the safety of 
the workers to drill the rock or material to be 
blasted. If mudeapping 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 5 to 6 ineheo 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) When 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 ~hall 
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. 
(Enaet.Aets 1972, eh.280 ss 3J 1976, eh.l43, 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 
commissioner or his representative. (1) The 
department shall have the authority for promulgating 
regulations concerning the manufacture, transportation, 

., 
sale, storage, 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 a 
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 l977, and 
ammendmenta thereto, pertaining to blasting or 
explosives, or 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 weaponsJ or 

(c) Primers for small arms ammunitionJ or 
(d) Any other component part of small arms 

ammunitionJ or 
(e) Tools, equipment, or devices for the manu­

facture of small arms ammunition1 or 
(f) Grades of blaekpowder suitable primarily for 

use in firearms. 
(2) To promote compatible uniform and consistent 

laws and regulations concerning blasting, all local 
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 is submitted to the department and is 
approved as being consistent with the provisions of 
this section. 

(3) In order to carry out the• purposes of KRS 
351.315 to 351.375, the commissioner or his authorized 
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 
places, question any explosive user or seller for the 
purpose of ascertaining compliance or non-compliance 
with KRS 351.315 to 351.375. 

(b) To administer oaths, take depositions, conduct 
hearings, take photographs, review any and all blasting 
records, and secure 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) If, 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 ouch 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 th~t 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 
possesaJon of explosive seized 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. 

(f) If the commissioner or his authorized 
representative receive no communication from the owner 
or person entitled to lawful possession of the seized 
explosives 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. 
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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 licensee 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 person~lly to the 
licensee or by mailing same by registered or certified 
mail, return receipt requested, to the last 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. (Enact. Acts 1976, ch. 
143, ss 6.) 

351.350. Citation for violation - Action against 
violator. (1) If upon inspection an authorized 
representative of the commissioner finds that an 
explosive user or seller bas violated any requirement 
of KRS 351.315 to 351.375, a citation shall be issued 
to the violator. Each citation shall describe the 
alleged violation, establish the tlme 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. If 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 be intends to ch,llenge 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 
provisions of KRS 351.315 to 351.375. (Enact. Acts 
1976, ch. 143, ss 7.) 

351.355. Notification of Accident - Investigation. 
- Whenever serious injury, as defined in KRS 500.080 or 
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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, ss 9.) 

351.365. Supplier of explosives to keep register 
and 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, ss 10.) 

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.l43,ss 11.) 

351.375. Restriction of sale and use of hazardous 
explosives. The department may promulgate regulations 
restricting the sale and use of certain haza~ous 
explosive compounds including, but not limited to, 
liquid 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) Any person who violates standards promulgated 
under KRS 351.070 shall be fined not less than one 

hundred dollars ($100) nor more than one thousand 
dollars ($1,000). 

(3) Any person who violates any of the provisions 
of KRS 351.100 to 351.120 shall be fined not less than 
one hundred dollars ($100) nor more than one thousand 
dollars ($1,000). 

(4) Any mine inspector who violates any of the 
provisions 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). 

(7) Any person who violates any of the provisions 
of KRS 351.315 to 351.375 or 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 guilty of a 
misdemeanor and upon conviction thereof shall be 
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. 

(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.) 
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PUBLIC PROTECTION AND REGULATION 
DEPARTMENT OF HINES 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 (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 underground coal, unless 
he is licensed by the department. The department shall 
issue a license to use explosives to any person who: 

(a) 

u 

(b) 

has worked in blasting operations 
for at least twenty-four (24) 
months under the immediate 
supervision of an experienced 
blaster, and; 
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 departme.nt 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 upon 
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 (5) pounds of explosives are used in a 
single charge. 

(5) Each blaster shall be required 
license each year by application to the 
which application shall be accompanied by 
dollars ($10.00). 

to renew his 
department, 

a fee of ten 

(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 b@ 
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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 
($5.00) 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 quantity 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 liceqse if compliance 
with such instruction will result in an unlawful act or 
unlawful effect of the blast. 

(10) Anyone failing a blaster's examination may 
not retake the examination in less 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 seismic 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 limitation in Section (4) 
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may be waived for the purpose of seismic exploration 
based upon a written request 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). 

.. 

805 KAR 4:020 

Section 1. Blasting Standards. 

(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 limit is not construed 
to mean on property owned, leased, or contracted by the 
blas_tj!_r_ 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: 

Where W is the weight of explosive in pounds and D is 
the distance to the nearest dwelling house, public 
building, school, church, commercial or institutional 
building in feet. On sites where the department 
decides it necessary to comply wJth 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: 

·Where W is the total weight of explosives in the hole 
and D is the distance from the charge to the nearest 
dwelling house, public building, school, church, 
commercial or institutional building. 

(7) If on a particular site the peak ground 
particle velocity continuoul exceeds 1/2 inch per 
second after a period of one (1) second following the 

•see page 15. 
13 
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maximum ground particle velocity, the department shall 
require the total time delay of blasting operations to 
be less than 200 milliseconds or the charge per delay 
be reduced so that this limit is complied with. 

(8) For distances leas 
following table will be used: 

than 300 feet the 

Actual Distance 
__ :,in:: Feet 

5 - 10 
11 - 15 
16 - 20 
21 - 25 
26 - 30 
31 - 300 

Pounds per Delay Interval 
milliseconds g! greater 

1/8 lb. 
l/4 lb. 
1/2 lb. 
3/4 lb. 
1.0 lb. 

1 lb. + l/8 lb. for each 
ft of distance above 30 ft 

Less than 5 feet, the total charge should not 
exceed l/8 pound. 

(9) If explosive charges of greater than 40,000 
pounds are necessary, a permit must be obtained from 
the Department of Hines and Minerals. The department 
shall consider each case on its own merits in making a 
determination as to whether or not to grant such a 
permit. 

14 
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TABLE TO BE USED FOR DETERMINING WEIGHT OF 
EXPLOSIVES TO BE USED ON A SINGLE DELAY 

DISTANCE is the actual distance to the nearest house, 
public building, school, church, commercial or 
institutional building in feet. 

WEIGHT is the maximum weight of explosives to be used 
on a single delay. 

DISTANCE WEIGHT DISTANCE WEIGHT 

5 - 10* 1/8 350 49 
11 - 15 1/4 400 64 
16 - 20 1/2 500 100 
21 - 25 3/4 600 144 
26 30 1.00 700 196 

40 2.25 800 256 
50 3.50 900 324 
60 4.75 1000 400 
70 6.00 1100 484 
80 7.25 1200 576 
90 8.50 1300 676 

100 9.75 1400 784 
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 31.0 3500 4900 
290 33.5 • 4000 6400 
300 34.75 4500 8100 

5000 10000 

* Leas than five (5) feet the total charge should not 
exceed 1/8 lb. 

use the formula: ** For distances not in the table, 

Weight • (Dis;~nc~
2 
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805 KAR 4:030 

Section 1. Seismo9raph Measurements. 

{1) tf a blaster decides that the table provided 
by thP. 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 
sPismograph on every shot thereafter so long as the 
table is not being complied with. 

(2) If_a_blaster-considers -the table-too 
conservative for his particular area, he may upon 
submission of seismograph reports, petiti~n 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 inr.h 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: 

v = vo ( :0~ l.S 

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) ~imes 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 under the provisions of these 
regulations, the department may require a seismograph 
recording of any or all blasts. 

....., 
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805 KAR 4:040 

Section 1. Instrumentation. 

{1) All portable displacement seismographs cur­
rently in use will be approved until further notice by 
the Department of Hines and Minerals. 

(2) A direct reading velocity instrument shall be 
approved by the Department of Hines 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 USBH 
RI-5708, USBH RI-6487, and meets such standards as are 
established from time-to-time by the Department of 
Hines 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: 

1. Recording distance is 
over 200 feet 1 from the 
blut~ 

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 
all of the following conditions 
exist: 

1. 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. Frequency range is in excess 
of 40 cycles per second. 

(e) Scaled distance is defined as: 

Where D 
and W 
pounds 
seconds 

D 
DB ""::;n;-

is the actual 
is the weight 
per delay of 
or greater. 

distance in feet 
of explosives in 
eight (8) milli-

(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 January 1, 
seismographs used for compliance 
internal calibration capability. 
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1977, all velocity 
or petition must have 

805 KAR 4:050 

Section 1. Records. A record of each blast shall be 
kept. All records including seismogrph reports shall 
be retained for at least five years and shall be 
available for inspection by the Department of Hines and 
Minerals and shall contain the following minimum data: 

(1) Name of Company or Contractor. 
(2) Location, date, and time of blast 
(3) Name, signature, and license number 

of blaster in charge. 
(4) Type of material blasted. 
(5) Number of holes, burden and spacing. 
(6) Diameter and depth of holes. 
(7) Types of explosives used. 
(8) Total amount of explosives used. 
(9) Maximum amount of explosives per 

delay period of eight (8) 
milliseconds or greater. 

(10) Method of firing and type of 
circuit. 

(11) 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. 

(12) Weather conditions 
(13) Type and height or length of 

stemming. 
(14) If mats or other protections 

were used. 
(15) Type of delay electric blasting 

caps used and dela~periods used. 
(16) 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. 

(17) Seismograph records, where required: 

(18) 

(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) Hudcapping 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 lines 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. 

(5) When the use of detonating cord would cause 
severe concussion the Department may cause all trunk 
lines to be covered by S to 6 inches of loose earth. 

(6) In 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, school, church, commercial or institutional 
building. Protective material should be used to insure 
this limit. 

~. (7) When operating within 800 feet of a highway, 
if ttie·re is a chance of flying rock landing 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. 

~ " ..____4 .__jJ 
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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 Hines 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 in no way intended to 
relieve the contractor or operator or other persons of 
responsibility and liability under any other laws. 

..____.._] ______j] ___jJ ___jJ 
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805 KAR 4:070 
... 

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 confo~ing 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" 
explosives loading and 
conducted. 

means the area in which 
blasting operations are being 

(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. 8 test blasting cap when confined. 
A common blasting agent presently ln use is a mixture 
of ammonium nitrate (NH/4 N0/3) 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 care, barges, and 
vessels. 
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(9) "Detonating Cord" means a flexible cord 
containing a center core of high explosives which when 
rletonated will have sufficient strength to detonate 
other cap-sensitive explosives with which it is in 
contact. 

(10) "Detonator" means blasting caps, electric 
blasting caps, delay electric blasting caps, 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 igni~ion 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 
release 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. 
mable hazard, such 
explosives, including 

-propellants.-

Possessing flam-
as propellant 

some smokeless 

(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" 
failed to detonate. 

means an explosive charge which 

(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 location. 

(21) "Primer" means a cartridge or container of 
e~plosives into which a detonator or detonating cord is 
inserted or attached. 

(22) •safety 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 

dimension required tor handling, including mudcap~ing 
and blookholing. 

{24) "Stemming" - means a suitable inert incom­
bustible material or device used to confine or separate 
explosives in a drill hole, or to cover explosives in 
mudcapping. 

(25) "Spring1ng11 - 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 
vide variety of materials used for blasting. They all 
contain substantial proportions of water and high 

-proportions-of-ammonium ni-trate, some-of-which is in-­
solution 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 clas­
sified as an explosive; these are 
sensitized with metals such as aluminum 
at an explosives plant or mixed at the 
site 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. 

· (2) Smoking, firearms, matches, open flame lamps, 
and other fires, ~lame, or heat producing devices and 
sparks shall be pTohibited in or near explosive 
magazines or while explosives are being handled, 
transported, or used. 

(3) No person shall be allowed to handle or use 
explosives while under the influence of intoxicating 
liquors, narcotics, 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
iate authorities shall be notified of any loss, theft, 
or unauthorized entry into a magazine. 

(5) 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 mag,azines 
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 
shall 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) In eo far as possible, blaetins operations 
above around shall be conducted between sunup and 
sundown.• 

(11) Due precautions shall be taken to prevent 
accidental discharse of electric blastins cape or 
explosives from current induced by radar, radio 
tranemittere, ltshtnins, adjacent power linea, duet 
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 blaetins 
circuit. 

(b) The suspension of all blastins oper­
ations and removal of persona from the 
blastins area durins the approach 
and progress of an electric storm. 

(c) The prominent display of adequate 
sisns, warnins against the use of 
mobile radio transmitters, on all roads 
within 1,000 feet of blastins opera­
tions. Whenever adherence to the 
1,000-foot distance would create' an 
operational handicap, this distance may 
be modified so lons as the modification 
is adequately desisned in compliance 
with 805 KAR 4:075 (ll)(e) to prevent 
any premature firing of electric 
blastin& cape. Specimens of eigne 
which would meet these requirements are 
as follows: 

Blaattns 
Zone 

1000-ft. 

about 48" X 48" 

Turn Off 
2-Way 
Radio 

about 42" X '6" 

Parasraph (c) shall not 
surface mining operations. 

apply to 

(d) Mobile radio transmitters which are 
leas than 100 feet away from electric 
blaatins caps in other than original 
containers, may be left "on" for 
receivins purposes, but may only be 
used to transmit if in compliance with 
paragraph (e) of this subsection. 

•See also 805 KAR 4:060(9) 
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(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 Frequency Energy - A Potential 
Hazard in the Use of Electric Blasting 
Caps, IME Publication No. 20, March 
1971. 

(12) Empty boxes and paper and fiber packing 
materials, which have previously contained high 
explosives, shall not be used again for any purpose, 
but shall be destroyed by burning at an approved 
location. 

(13) Explosives, blasting agents, and 
supplies that are-obviously deteriorated or 
shall no~ be used. 

blasting 
damaged 

(14) Delivery and issue of 
be made by and to authorized 
authorized magazines or approved 
handling areas. 

explosives shall only 
persons and into 

temporary storage or 

(15) Blasting operations in the proximity of 
overhead powerlines, communication lines, utility 
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 cectain 
types of dimension stone. 

(17) All loading and firing shall be directed and 
p~upervised by competent persons thoroughly experienced 
in ·this field. 

(18) All electric blasts shall 
electric blasting machine or properly 
power source, and in accordance with 
805 KAR 4:110 (1) and (18). 

be fired with an 
designed-electric 
the provisions of 

(19) No one shall be permitted to carry detonators 
or primers of any kind on his person. 
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805 KAR 4:080 

Section 1. Blaster Qualifications. 

(\) ~ blaster shall be able to understand and 
give written and oral orders. 

(2) A blaster should be in good physical 
condition and not be addicted to narcotics, intoxi­
cants, or similar types of drugs. 

(3) A blaster shall be qualified, by reason of 
training, knowledge or experience, in the field of 
transporting, storing, handling, and the use of 
explosives, and have a working knowledge of State and 
local laws and regulations which pertain-to explosives. 

(4) Blasters shall be required to 
satisfactory evidence of competency in 
explosives and performing in a safe manner the 
blasting that will be required. 

furnish 
handling 
type of 

(5) The 
competent in 
used. 

blaster shall be knowledgeable and 
the use of each type of blasting method 
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805 KAR 4:085 

... 
Section 1. Dealer Registration. 

(1) Each person intending 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 diepoaition. 

(2) All records shall be retained for a period of 
not leas than five (5) years from the date the 
transaction occurs or until discontinuance of business 
or operations. All recorda shall be subject to 
inspection and examination by the Department of Mines 
and Minerals. 

(3) The recorda prescribed by Title 27, part 
181.121- 181.129 of the Code of Federal 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 magazines 
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 shall be 
mately three (3) inches long by two (2) inches 
shall be ~ettered or painted directly onto the 
or attached such that normal use and weather 
render the tag illegible. 
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approxi­
wide and 
magazine 
will not 

(4) 'l'he taga 
information: 

a hall provide 

(a) Name of owner 
(b) Address 

the following 

(c) Person responsible for the 
magazine 

(d) Telephone number 
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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 oil does not 
contaminate the other explosives, safety fuse or 
detonating cord. 

(4) Special precautions shall be taken when 
blasting in 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 separate from 
detonators until charging is started. 

(9) 
ometer, 
designed 
electric 
blasting 

When blasting electrically, a blasting galvan­
blasting ohmmeter, or blasting multimeter 
specifically for the purpose of testing 

blasting caps and circuits containing electric 
caps, shall be used to test: . 

(a) Resistance of individual caps, series of 
caps, or the resistance of multiple 
balanced series to be connected in 

•• parallel prior to their connection to 
the blasting line. 

(b) Continuity of blasting lines prior to the 
connection of electric blasting cap 
series, and 

(c) Total blasting circuit resistance prior to 
connection to the power source. 

(10) Ammonium nitrate and the components used for 
the sensitizing thereof shall be stored, 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. 
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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 servlce 
regulations contained in 27 CPR SS, 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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805 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 loaded 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 be allowed to deepen drill 
holes which have contained explosives or blasting 
agents. 

(7) No explosives or blasting agents shall be left 
unattended at the blast site. 

(8) Machines and all tools 
loading, and covering the blast 
the immediate location of holes 
delivered. 

ntt used for drilling, 
shall be removed from 
before explosives are 

(9) No activity of any 
which is required for blasting 
blast area. 

nature other than that 
shall be permitted in a 

(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 deenergi~ed and locked out by the blaster. 

(11) Holes shall be checked prior to loading to 
determine the depth and conditions. Holes shall not be 
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drilled where there is a danger of intersecting a 
charged or misfired hole. 

(12) When loading a long 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 
underground in the presence of 
combustible dusts. 

be loaded or used 
combustible gases or 

(14) In underground blasting, explosives in Fume 
Class I, as set forth by the Institute of the Makers of 
Explosives, shall be used~ provided, however, that Fume 
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_s~ffieient __ 
to allow dissipation of all fumes. 

(15) 
to the 
charge. 

All blast holes in open work shall be stemmed 
collar or to a point which will confine the 

(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) Transportation of explosives, blasting agents and 
blasting supplies, shall meet the provisions of the 
Department of Transportation regulations 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 earr.y 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 ease shall flam~able material be 
carried on the same vehicle as explosives. 

(5) 
transported 
unless: 

Explosives or blasting agents shall be 
in separate vehicles from detonators 

(a) the detonators are placed 
type 3 magazine secured within 
truck~ or 

in a type 2 or 
the body of the 

(b) the detonators and eaplosives are separ­
ated by four (4) inches of hardwood, and the 
detonators are totally enclosed or confined by 
the hardwood construction: or 

(e) the detonators are placed 1n suitable 
containers or compartments constructed 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 used for transportating explo­
sives shall be strong enough to carry the load without 
difficulty, and shall be in good mechanical condition. 



(7) ~hen Class A, a, or C explosviee are 
~.transported by a vehicle with an open body, a Class 11 

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 t3ilgate 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 wotd 
wexplosives" in red letters, not less 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 riot less than ten 
(10) ABC rating will meet the minimum requirement. 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. 
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805 KAR 41105 

Section 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 explosives or blasting agents 
taken to an underground loading area shall not exceed 
the amount estimated to be necessary for the blast. 

(3) lxplosives 
unattended. 

in transit shall not be left 

(4) The holst operator shall 
explosives or blasting agents are 
shaft conveyance. 

be notified before 
transported in a 

(5) Trucks used for the 
explosives underground shall have 
checked weekly to detect any 
constltu~e an electrical hazard. 
such inspections shall be kept on 

transportation of 
the electrical system 
failures which may 
A written record of 

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) Ho person shall ride in any shaft conveyance 
transporting explosives and blasting agents. 

(10) Ho explosives or blasting 
transported on any locomotive. At 
lengths shall separate the locomotive 
car. 

agents shall be 
least two car 

from the powder 

(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 less 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 original 
containers, shall be placed in a suitable container 
when transported manually. 

(17) Detonators, 
shall be carried 
transported manually. 

. . 

primers, and other explosives 
in separate containers when 

40 

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) In 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 solJd single wires of 
sufficient current-carrying capacity. 

(8) When firing electrically, the 
all firing lines shall be adequate 
condition. 

insulation on 
and in good 

(9) A power circuit used for firing electric 
blasting caps shall not be grounded • 

(10) In 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 so 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 circuit. 
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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 jumper 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. It 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. 

(14) 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. Furthermore, in primary blasting, a 
series circuit shall contain no more caps than the 

.. J, imi_ts recommended by the manufacturer of the electric 
blasting caps in use. 

(16) 
machines 
wires to 
blaster. 

The blastet shall be in charge of the blasting 
and no other person shall connect the leading 
the machine except under the direction of the 

(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 live 
powerlin~ 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 leading 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 Puse. 

(1) The use of a fuse that bas been hammered or 
injured in any way shall be forbidden. 

(2) The hanging of a 
projections which will cause 
in the fuse is prohibited. 

fuse on nails or other 
a sharp bend to be formed 

(3) Before capping safety fuse, a short length 
shall be cut from the end of the supply reel so as to 
assure a fresh cut end in each blasting cap. 

(4) Only a cap crimper of approved design shall be 
used for attaching blasting caps to safety fuse. 
Crimpers shall be kept in good repair and accessible to 
use. 

(5) No unused cap or abort capped fuse ahall be 
placed in any hole to be blastedJ such unused 
detonators shall be removed from the working place and 
dp,stroyed. '!'his 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 length 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) Hot 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 lighting devices, they may be 
considered as one fuse • . 

(11) The so-called •drop fuse• method of dropping 
or pushing a primer or any explosive with a lighted 
fuse 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 
always be provided for the blaster to reach a place of 
safety. 
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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. 

(5) 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 branchlinea 
shall be free of loops, sharp kinks, or angles that 
direct the cord back toward the oncoming line 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 suitable 
locations. 

TABLE U-1 

WARNING SIGNAL - A one (1) minute series 
of long blasts five (5) minutes prior to the 
blast signal. 

BLAST ~IGNAL - A series of short blasts one 
(1) minute prior ~o 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 
danger zone after being 
blaster ln charge or by a 
inspector. 

remain in an area within the 
requested to leave by the 
state explosives and blasting 

' (4) Flagmen shall be safely stationed on highways 
which pass through the danger zone so as to stop 
traffic during blasting operations. 

(5) 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 blast-ing. 
Loading 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, 
signals 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. 

48 

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 air 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. 

(5) All metal pipes, ralls, 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) When 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) If a misfire is found, the 
provide proper safeguards for excluding 
from the danger zone. 

blaster shall 
all employees 

(2) No other work shall 
necessary to remove the hazard 
those employees necessary to do 
in the danger zone. 

be done except that 
of the misfire and only 
the work shall remain 

(3) No attempt shall be made to extract explosives 
from any charged or misfired holeJ a new primer shall 
be put in and the hole reblasted. If 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) If 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 have 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. 

so 

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 boen exploded before employees are allowed 
to return to the operation. 
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805 ICAR 4:150 

Section 1. Variances. 

(1) The commissioner may grant variances from 805 
KAR 4:070 through 805 KAR 4:150 if it can be 
demonstrated said variance improves safety conditions 
or that said variance will provide such safe conditions 
as those which would prevail if there was compliance 
with the standard. 

(2) Such a variance may be modified or revoked by 
the Commissioner. 
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DEPARTMENT OF THE TREASURY 
BUREAU OF ALCOHOL, TOBACCO, AND FIREARMS 

SUBPART K - Storage 

ss 55.201 General. 

(a) Section 842 (j) of the Act and ss 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. 

(c) 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 ~aterials. 

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 
caused 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 "special fireworks" 
defined as Class B explosives by the U.S.Oepartment 
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(c) 
of Transportation regulations in 49 CFR Part 173.) 
Blasting agents. [For example, ammonium nitrate­
fuel oil and certain water-gels (see also ss 
55.11).) 

ss 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 55.206 and ss 55.213. 
Other classes of explosive materials may also be 
stored in type 1 magazines. 

•{b). ~ype 2 magazines. Mobile and portable indoor and 
outdoo~ magazines for the storage of high 
explos1ves, subject to the limitations 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 limitations prescribed 
by ss SS.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 55.2ll(b), and ss 55.213. Detonators 
that will not mass detonate may also be stored tn 
type 4 magazines, subject to the limitations 
prescribed by ss 55.206(a), ss S5.210(b), and ss 
55.213. 

(e) Type 5 magazines. Magazines for 
blasting agents, subject to 
prescribed by ss 55.206 (e), ss 
55.213. 

ss 55.204 Inspection of magazines. 

the storage of 
the limitations 
55.2ll(b), and ss 

Any person storing explosive materials shall inspect 
his magazines at least 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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as 55.205 Movement of explosive materials. 

All explosive materials must 
magazines meeting the standards 
they are: 

be kept in locked 
in this subpart unless 

(a) In 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 lawfully acquired explosive materials 
under ss 55.106. 

ss 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 low 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 
ss 55.219. The distances shown in sa 55.219 may 
not be reduced by the presence of barricades. 

(c) (1) Outdoor magazines in which blasting agents in 
quantities of more than SO pounds are stored 
must be located 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 ss 55.220. 
However, the minimum distances for magazines 
in which explosives and blasting agents are 
stored 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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materials in ss 55.218. 

ss 55.207 Construction of type 1 magazines. 

A type 1 magazine Ia a permanent structure: a 
building, an igloo or •Army-type structure•, a tunnel, 
or a dugout. It is to be bullet-resistant, fire­
resistant, weather-resistant, theft-resistant, and 
ventilated. 

(a) Buildings. All building type magazines are to be 
constructed of masonry, wood, metal, or a 
combination of these materials, and have no 
openings except for entrances and ventilation. The 
ground around building magazines must slope away 
.for drainage or other_adequate drainage provided. 

(1) Masonry w~ll construction. Masonry wall con­
struction is to consist of brick, concrete, 
tile, cement block, or cinder block and be not 
leas 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. 

(2) Fabricated metal wall construction. Metal 
wall construction is to consist of sectional 
sheets of steel or aluminum not less than 
number 14-guage, securely fastened to a metal 
framework. Metal wall construction is either 
lined inside with brick, solid cement blocks, 
hardwood not less than four inches thick, or 
will have at least a six inch sand fill 
between interior and exterior walls. Interior 
walls are to be constructed of, or covered 
with, a nonsparking material. 

(3) wood frame wall construction. The exterior of 
outer wood walls is to be covered with iron or 
aluminum not less 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 six inches between 
'the outer and inner walls. The space is to be 
filled with coarse, dry sand, or weak 
concrete. 

(4) Floors. Floors are to be constructed of, or 
covered with, a nonsparking material and shall 

(5) 

(6) 

(7) 

(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 
metal roofs, the outer roof 
with no less than number 
aluminum, fastened to at 
sheathing. 

with fabricated 
is to be covered 

26-guage iron or 
least 7/8 inch 

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. 

(i) 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 walla 
covering the entire ceiling area, except 
that portion necessary for ventilation. 

(ii) A fabricated metal roof constructed of 
3/16-inch plate steel lined with four 
inches of hardwood. (Fpr each additional 
l/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 lockSJ (ii) two padlocks fastened 
in separate hasps and staples, (ill) a 
combination of a mortise lock and a padlockJ 
(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 
casehardened shackle of at lest 3/8 inch 
diameter. Padlocks must be protected with not 
less than l/4 inch steel hoods constructed so 
as to prevent saving 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, lock, 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 valls 
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 lattice lining or 
equivalent to prevent the packages of 
explosive materials from being stacked against 
the side walls and blocking the air 
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 aide 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. 

(b) Igloos, "Army-type structures", tunnels, and 
dugouts. Igloo, "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 have an 
earthmound covering of not less than 24 inches on 
the top, sides and rear unless the magazine meets 
the requirements of paragraph (a) (7) of this 
section. Interior walla and floors must be 
constructed of, or covered with, a nonsparking 
materi~l. 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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as 55.208 Construction of type 2 magazines. 

A type 2 magazine is a box, trailer, semitrailer, or 
other mobile facility. 

(a) Outdoor magazines. 

(1) General. Outdoor magazines are to be bullet­
resistant, fire-resistant, weather-resistant, 
theft-resistant, and ventilated. They are to be 
supported to prevent direct contact with the ground 
and, if less 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 less than 1/4-
inch steel and lined with at least two inches 
of hardwood. Magazines with top openings will 
have lids 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 
[&moved when the doors are closed and locked. 

(4) Locks. Each door is to be equipped with (l) 
two mortise locks' (ii) two padlocks fastened 
in separate hasps and staples, (iii) a 
combination of a mortise lock and a padlock; 
(iv) a mortise lock that requires two keys to 
open; or (v) a three-poin~ 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, lock, or bar that cannot be actuated 
from the outside. 

(b) Indoor magazines. 

(1) General. Indoor magazines are to 
resistant and theft-resistant. They 
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be bullet-resistant and weather-resistant lf 
the buildings in which they are stored provide 
protection from the weather and from bullet 
penetration. No indopr magazine is to be 
located in a 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 quantity of detonators must not 
exceed 5,000. 

--(-2)-- Exterior construction. Indoor--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. 

(ii) Metal indoor magazines are to have sides, 
bottoms and doors constructed of not less 
than number 12-guage (.1046 inches) metal 
and be lined inside with a nonsparking 
material. Edges of metal covers must 
overlap sides at least one inch. 

(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 is to be equipped with (i) 
two mortise locks; (ii) two padlocks fastened 
in separate hasps and staples; (i il) 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 ease­
hardened shackle of at least 3/8-inch 
diameter. Padlocks must be protected with not 
less than l/4-inch steel hoods constructed so 
as to prevent sawing or lever action on the 
locks, hasps, and staples. Indoor magazines 
located in secure rooms that are locked as 

(c) 

provided ln 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 diameter, if the 
door hinges and lock hasp 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, lock, or bar that cannot be actuated 
from the outside. 

Detonator boxes. Magazines for detonators in 
quantities of 100 or less are to have sides, 
bottoms, and doors constructed of not less than 
number 12-guage (.1046 inches] metal andlined 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. 

ss 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 12-guage (.1046 
inches) steel, lined with at least either 1/2-inch 
plywood or l/2-lnch 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 fer locking purposes. 
Explosive materials are not to be left unattended in 
type 3 magazines and must be removed to type 1 or 2 
magazines for unattended storage. , 

ss 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 are to be fire­
resistant, weather-resistant, and theft-resis­
tant. The ground around outdoor magazines 
must slope away for drainage or other adequate 



drainage be provided. When una~~ended, vehic­
ular magaatnea mus~ have wheels removed or 
otherwise be effectively lmmoblllaed by 
kingpin locking devices or other me~hoda 

approved by the Dlrec~or. 

(2) Cona~ructlon. Outdoor magazines are ~o be 
constructed of masonry, metal-covered wood, 
fabrlca~ed metal, or a combination of these 
materials. Foundations are to be constructed 
of brick, concrete, cement block, atone, or 
metal or wood posts. If piers or poets are 
used, tn lieu of a continuous foundation, the 
space under the building is ~o be enclosed 
with fire-resistant material. The walla and 
floors are to be constructed of, or covered 
with, a nonsparking material or lattice work. 
The doors must be metal or solid wood covered 
with metal. 

(3) Hinges and hasps. Hinges and hasps are to be 
attached ~o 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 ts to be equipped with (l) 
two mortise locks~ (it) two padlocks fastened 
in separate hasps and atapleaJ (ill) 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 case­
hardened shackle of at least 3/8 inch 
diameter. Padlocks must be protected with not 
less than l/4-inch steel hoods constructed so 
as to prevent sawing or lever action on ~he 

locka, hasps, and staples. 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 magazine. 

.. 

(1) General. Indoor magazines are to be fire­
resistant and theft-resistant. They need not 
be weather-resistant if the buildings in which 
they are stored provide protection from the 
weather. No indoor magazine ts to be located 
in a residence or dwelling. The indoor 
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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morA than one indoor magaatne may be located 
in the same building if the ~otal quanti~y of 
explosive materials stored does not exceed 50 
pounds. D~tonators that will not mass 
detonate must be stored in a separate magazine 
and the total number of electric detonators 
must not exceed s,ooo. 

(2) Construction. Indoor magazines are to be 
constructed of masonry, metal-covered wood, 
fabricated metal, or a combination of these 
matArials. 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 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 is to be equipped with (1) 
two mortise locks; (ii) two padlocks fastened 
in separate hasps and staples; (ill) a 
combination of a mortise lock and padlock; 
(lv) a ~o~tlse lock that requires two keys to 
open; or (v) a three-point lock. Padlocks 
must have at least five tumblers and a case­
hardened shac~le of at least 3/8 inch 
diameter. Padlocks must be protected with not 
leas than l/4 inch steel hoods constructed so 
as to prevent sawing or lever action on the 
locks, hasps, and staples. Indoor magazines 
located in secure rooms that are locked as 
provided in this subparagraph may have each 
door locked with one steel padlock (which need 
not be protected by a steel ~ood) having at 
least five tumblers and a case-hardened 
shackle of at least 3/8 inch diameter, if the 
door hinges and lock hasps are securely 
fastened to the magazine. 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. 

as 55.211 Construction of type 5 magazines. 

A type 5 magazine is a building, igloo, or "Army-type 
structure", tunnel, dugout, bin, box, trailer, or a 
semitrailer or other mobile facility. 

(a) Outdoor magazines. 

63 



I 
I 

(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 
at~ached 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 is to be equipped with (i) 
two mortise locks; (11) two padlocks fastened 
in separate hasps and staples; (iii) 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. Trailers, semi­
trailers, 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 least 3/8 inch 
diameter, if the door hinges and lock hasps 
are securely fastened to the magazine and to 
tbe 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. Indoor 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 Ia to be located in a 
residence or dwelling. Indoor magazines con­
t~ining quantities of blasting agents in 
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excess of 50 pounds are subject to the 
requirements of ss 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 (i) 
two mortise locks; (ii) two padlocks fastened 
in separate hasps and staples; __ (111) a 
combination of a mortise lock and a padlock; 
(iv) a mortise lock that requires two keys to 
openr 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 l/4 inch steel hoods constructed ·so 
as to prevent sawing or lever action on the 
locks, hasps, and staples. Indoor magazines 
located in secure rooms that are locked as 
provided in this 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 lock hasps are securely 
fastened to the magazine and to the door 
frame. These requirements do not apply to 
magazine doors that are adequately secured on 
the inside by means of a bolt, lock, or bar 
that cannot be actuftted from the outside. 

IS 55.212 Smoking and open flames. 

Smoking, matches, open flames, and spark producing 
devices are not permitted: 

(a) in any magazine; 
(b) within 50 feet of any outdoor magazine; or 
(c) within any room containing an indoor magazine. 

ss 55.213 Quantity and storage restrictions. 

(a) Explosive matP.rials 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 
nirector. 

(b) Detonators are not to be stored in the same 
magazine with other explosive materials, except 
under the following circumstances: 
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' i (1) 

(2) 

In a type 4 magazine, detonators that 
mass detonate may be stored with 
squibs, safety fuse, igniters, and 
cord. 

will not 
electric 

igniter 

In a type 1 or 
be stored with 
items 11 sted 
section. 

type 2 magazine, detonators may 
delay devices and any of the 
in paragraph (b) (1) of this 

ss 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 walla 
and must be stored so aa not to interfere with 
ventilation. To prevent contact of stored 
explosive materials with walls, a nonsparking 
lattice work or other nonsparking material may 
be 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 
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 materials 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. 

as 55.215' Housekeeping. 

Magazines are to be kept clean, dry, and free of grit, 
paper, empty packages and containers, and rubbish. 
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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•ay 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 
leas than 25 feet in all directions. Volatile 
materials are to be kept a distance of not less than 50 
feet from outdoor magazines. Living foliage which is 
used to stabilize the earthen covering of a magazine 
need not be removed. 

as 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. Explosive 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. 

ss 55.217 Lighting. 

(a) Battery-activated safety lights or battery­
activated safety lanterns may be used in explosives 
storage magazines. 

(b) Electric lighting used in any explosive storage 
magazine must meet the standards prescribed by the 
"National Electrical Code", (National 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. 

(e) Copies of invoices, work orders or similar 
documents which indicate the lighting complies with 
the National Electrical Code must be available for 
inspection by ATF officers. 
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UNIFORM MUNICIPAL CODE POR 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: 

2:01 
shall 

(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 (Ti~le ·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. '• 

ARTICLE 2: STORAGE, TRANSPORTATION, AND USE 

All activities within the scope 
conform to the regulations of 
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of this Code 
the Kentucky 



': 
i 

~! 

,' .; 

il 

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 juhis­
diction) without first obtaining a permit from t e 1 
__ authority___l. 

3:02 The fee for a blasting permit or permit renewal 
shall be ). 

3:03 No person or-corporation shall be issued 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 is 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 
,,pplication but, on public property, shall not become 
vall'd 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 uni~), blasting permits shall be issued 

y the ( aut ority ) unless otherwise specified 
in said contract. 

3:10 False statements, made for 
obtaining a permit, shall render the 
void from the time of issue. 

the purpose of 
permit null and 

3:11 Copies of the blasting 
distributed by the ( authoritY 
required agencies: (police, fire, 
, utilities, etc.). 
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permit shall be 
) to the following 

municipal engineer-

ARTICLE 4: MANUPACTURB AND SALE 

4:01 No person or corporation shall operate a business 
establishment where explosives are maintained tor the 
sale, or manufacture for sale! of explosives in 
{governmental unit's jurisdiction without first ob-
alnlng i permit-rFom the-e=:= au horlty ). 

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 lees than 
( ) nor more than ( }, and/or shall 
~fi-e-... im-p-r"""ir-s-o..J-ned up to, but.Jo--no __ m_o_r_.e.....,t.l-fian ( ) 
days. 

CITIES HAVING ADOPTED THE 
UNIFORM MUNICIPAL CODE 

CITY AUTHORITY 

Ashland City Building Inspector 

Crestview Hills City Building Inspector 

Crofton City of Crofton 

Frankfort Fire Inspector 

Highland Heights City Coordinator 

Lawrenceburg Building Inspector 

Madisonville 

Newport 

Parle 

Pewee Valley 

Providence 

Southgate 

Wilder 
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Pirq Chief 

Housing Code Enforcement 
Administrator 

City Engineer 

Chief of Police 

City Codes Inspector 

City Building Inspector 

City Clerk 



..................... ' J , ..................... ,1 , ............. , ........... 1 , ................. ,., 
r ''\fd ,., .................. , , .......................... " , .. ,, 

-­C!NrHo 

OI:PAATM!NT 0,. MINIS AND MINIRAt.S 
•o. eo• ••• 

L.&.tllfOYO ..... NYUCIIY ••111 

RF.PORT OF BLASTING OPERATION 

H.,.. of Company---------­
AddNII _____________________ _ 

N&JM or Location of Job.-=:------~--:-:---------------
Date ----- Tl.,.. of Dlaat AM __ PM __ 

AIMunt(a) ""d 'rypr(a) of •:xplnt~lvu """'' ------------------

Total No. of ltol•'l llnrdm and Spadna -----------

Depth of ltoleo Dr-ter of llol• .. ------------

Depth of St.......,lna Typr nf ~t-Ina ------------
·type of lnlliatlonr F.leetrle C l Detonatlna Cord ( l Fuae C I Other ------
l)o·lu TwDes Cap Typee Pnm.r Typra .. 

"i l :1 • I • , • • •• II IJ " , . t~ • tJ II " JO 

-lDI Pto-
t! 12 2:1 

'·~ 
n Jl n ... ... :10 :II n u ,. :II :II JJ 31 :It •o 

-

~:1~1=1!1~1=1=1~1=1~1:1:1:1:1:1:1:1:1:1:1 
M~~elmum No. of ltolea prr delay Maximum Wel1ht or Exploalvea per delay ==,...--
DiatanCCI and direction to neareat""iJWiiTinl• achool. ehurch, lnatllutlonal or -.rclil 

bulldln1 -----------------------------
~, Typr of .,..tertal bluledz u-.tone_Shale_Sandatone_Slate_Other _____ _ 

Mat or other precaution• uaed -----------------------­
Weather condltlonar dry ~ l roan I I clear ( I cloudy I I rain I I anow I 
T..,.p..-ature ___ Wind direction ___ Apprealmata wind velocity __ _ ......... • ...................... . 

Scl-araph Recorda Whlftl R.qulred 

Locallon of Hl-araph(a) UHd -------------------­
Diatance of '""'•-ar-..h t..a blut Selltlllc dati -----------

NaJM of penon taklna Hl-araph nadln& ----------------­
Name of prnon/nnn analyalna ..._.r1ph n--s --------------

NaJM of bluter blutan IJCfllll nuc.ber _ 

NUMbet' of,..,._ In blutlna - ---------

... : .: 

SJGNID ---------------
liRA._ src•:"I"CII CW Df.f.AY PATTKRN ON HACK 

Rf.I:CIIIIIS MIIS"I" llf. tet:t•r A"l" I.&AST FlY•: YF.ARS 

,. 

, ......................... . , .............................. , , .. , ..................... '1 , ....................... j , ............................. '11 
~ 

DEPARTMENT OF MINES AND MINERALS 
P.O.-atll 

L•aiNOTON.IC ... TUCICY tlllt ............. , ... , " ...... 

. .. . . . 

.. ,,_ 

Blaster'• Signature -----------------------­

License Number ------------------­
'lhle fom to be kept with complete report on rom EC-2 

BC-3 
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LIST OF 
LAWS, RULES AND PUBUCATIONS 

of 
Division of Workplace Standards 

Office of Safety Compliance 
as of October. 1985 

Law Reprints 

Carnival-Amusement Rides Safety Act· N.J.S.A. 5:3-31 et seq. 
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NOTE 

iiidiil ~ n 11/er~til~ad~re~ly.::__..pffir:.•M ..__j 

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 Explosive! 
effective December 14, 1962; N.J.A.C. 12: 192, Storage of ElC 
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· 
fonner four chapters on explosives listed above. 

This chapter is based upon Explosive Materials, NFP I 
No. 495-1973; Commerce in Explosives, 27 CFR Part SS 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 CFI 
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 :lA-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 
52:148-1 et seq. 

Attention is drawn to the fact that by NJ.S.A. 21: lA-130 
the Commissioner of Labor is the enforcing authority for the manu 
facture, sale, transportation, storage, use and possession o 
explosives, except that the Division of State Police, Departmen 
of Law and Public Safety has concurrent enforcement power witt 
regard to the transportation of explosives on any highway as defme' 
by the act. 
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SUBCHAPI'ER 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, NJ.A.C. 

12: 190-1.2 Purpose 
.. 

The purpose of this chapter is to protect the pubUc and property 
by estabUshing reasonable standards for the manufacture, sale, 
transportation, storage and use of explosives. 

12:190-1.3 Scope 

(a) 1b.is chapter shall apply to every penon who manufactures, 
sells, transports, stores, uses or possesses explosive•, except as 
provided in (b) below. 

(b) This chapter sliall 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 pollee 
or rue departments of this State, providing the same are acting in 
their official capacity and ill the perfonnance of their public duties; 

2. Transportation of explosives in interstate commerce; 

3. Mode !rocketry; 

4. Employee safety subject. to the Occupational Safety 
and Health Act, 29 USC 651 et seq.; 

S. 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. 
Phannacopeia, 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. 



12:19().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: 19().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 
witllrequirements of tlie act. - --

12: 19().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 
accqrdance with this chapter and any replacements thereof shall be 
in conformance with this chapter. 

12: 19().1.8 Security and safety of explosives 

(a) The manufacture of any explosive material shall be pro· 
hibited unless such manufacture is authorize'd 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) AU explosive materials and newly developed and un· 
classified explosives shall meet the provisions of this chapter. 

(e) Every person WPQ 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 Radia.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 
purpose when any operation is 1n the vicinity of high voltage electr 
lines; 

4. Utilize only approved testing equipment for use 
connection with electric detonators; and 

S. Utilize only effective grounding methods to elimina 
the buildup of static electric charges. 

(0 Every person who manufactures, sells, transports, store 
uses or possesses explosives shall not permit: 

I. Smoking, unguarded lights, f~.rc, or flame producir 
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 fc 
at all times; and any such explosives shall not be abandoned, burl( 
or covered ov~r by any material as a means of disposal. 

(h) The manufacturer's markings or labels on explosives sru 
not be changed or destroyed, exce~t by detonation during use c 
disposal. 

(i) No person, other than security or law enforcemer 
personnel, shall carry f~.rcarms in the immediate vicinity of explosive 

(j) Any person holding a permit in accordance with N.J.A.c 
12: 190-3 shall prohibit any person under the influence of alcohc 
narcotics or other dangerous drugs from performing any activit 
assOt-:iated with the explosives under his control. 

12: 19().1.9 Jurisdiction 

The commissioner shall have jurisdiction over the manufactur· 
sale, transportation, storage and use of explosives in accordan< 
with N.J.S.A. 21: 1A·l39 and N.J.S.A. 21: lA-141. 



SUBCHAPJ'ER 2. 

DEFINITIONS 

12:190-2.1 Definitions 

The following words and tenns, 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 banicade" means an artificial mound or properly 
rcvetted 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, charcoat, 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 nonnal influence of flying rock missiles. 

"Blaster" means a person who holds a valid pennit to perfonn 
blasting operations. 

"Blasting.. means the breaking up of heavy masses of material 
by explosives. 

"Blastin& agent" means any material or mixture, cOnsisting of 
fuel -"d oxidizer, intended for blasting, not otherwise classified a 
explosive, provided that the fmished product, as mixed and package 
for use Qr shipment, cannot be detonated by means of a No. 8 tC! 
blasting cap when unconfmed. 

"Blasting cap .. means a detonator. 

"Blasting mtlchine" means an electrical or electro-mechania 
device which provides electrical eneJBY for the purpose of energizin 
electric blasting caps. · 

••Blasting mat.. means a mat of woven steel wire, rope. scra1 
tires or other suitable material or construction to cover blast hole 
for the purpose of preventing fly rock missiles. · 

"Building" See defmition of Construction. 

••sulk mix delivery motor vehicle.. means a motor vehicle tha 
transports explosives, blasting agents or ingredients for explosiv• 
material in bulk fonn for mixing and loading directly into blast holes 

"Bullet-resistant .. means magazine walls or doors of constructio1 
resistant to penetration of a bullet of 150-gra.in M2 ball ammunitio1 
having a nominal muzzle velocity of 2, 700 feet per second fire« 
from a 0.30 caliber rifle from a distance of 100 feet perpendicular t< 
the wall or door. When a magazine ceiling or roof is required to.bt 
"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 rued at ar 
angle of 4S degrees from the perpendicular. 

••sullet-sensitive explosive materW" means material that can bt 
detonated by 1 S().srain M2 ball ammunition having a nominal muzzl( 
velocity of 2, 700 feet per se.cond when the bullet is fued from a 0.3( 
caliber rifle at a distance of not more than 100 feet and the tes1 
material, at a temperature of 70 to 7S degrees F., is placed against 1 
backing material of .J/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. 

••sureau of Explosives" means Bureau of Explosives of the 
Assoc:iation 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 o~her 
structure, except a magazine, in ~hich the manufacture of explostves 
is carried on. · 

"Explosive manufacturing estabHshment" 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 Hquid with a flash point less than 
100 degreeS F. as measured by tests specified in section 173.115 of 
49 CFR Part 173, exbept: a flammable liquid with a vapor pressure 
greater than 40 psia at 100 degrees F., a ~qui~ mixture con!&ifling 
one percent or less flanuilable components, and a water-alcohol 
solution containing 24 percent or less alcohol. 

"Flammable solid" means any material, other than an explosive, 
which is Hable to cause fires thrOugh friction, absorption of moisture, 
spontaneous chemical changes, retained heat from manufacturing or 
proeessing, or which can be ignited readily and w~en ignited bum~ so 
vigorously and penistently as to create a senous 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. 

"DemoHtion" means any work involving the use of. explosives jr 
the total or partial dismantling or razing of any construction. 

:'Detonati~g cord" means a flexible cord containing a center core 
of high exploSive and used to detonate other explosives. 

"Detonati~g fuse" m~s a de~onating system used in the military 
to detonate high exploSive bursting charges of projectiles, mines, 
bombs, torpedoes, and grenades. In addition to a powerful detonator 
they may contain several ounces of a high explosive, all assembled n; 
a heavy steel envelope. · 

"Detonator" .II!~~ any devi~ ~ntaining a detonating charge 
that is used for wtiating detonation-m an-explosive~Theterm m­
cludes, but is not limited to, electric blasting caps of instantaneous 
and delay types, blasting caps for use with safety fuses, detonating­
~ord delay connectors, and non-electric instantaneous or delay.blast­
mgcaps. 

"Division of Workplace Standards" means the Division of Work­
place Standards in the New Jersey Department of Labor, C N 054, 
Trenton, New Jersey 08625. 

. ~Donor" means an ~xploding charge producing an impulse that 
unpmges upon an exploSive "acceptor" charge. 

"Electric blasting cap" means a blasting cap designed for and 
capable of, initiation by means of an electric cwrent. • 

"Explosive" means any chemical compound or mixture that is 
colll!"only used or intended for the purpose of producing an ex­
ploSlon, tha~ con~s any oxidizing •nd combustible materials or 
~~e! ingredients, 1n s~c~ proportions, quantities or packing that an 
1grutaon by rue, by fnction, by concussion or by detonation of L"ly 
part ~fthe compound or mixture may cause such a sudden generation 
of highly heated gases that the resultant gaseous pressure is capable 
of producing destructive effects on contiguous objects. 

(a) The term "explosive" includes, but is not limited to: 

nitrate, 
1. A commercial explosive, propellant or nitro-carbo­

2. A high explosive or a low explosive, and 
3. An explosive material, blasting agent, water gel or 

detonator. 
(b) The .term "explosive", except as specifically stated in the 

act, does not mclude: 
I. Small arms ammunition, 
2. An explosive in a fonn prescribed by the United 

States Pharmacopeia, or 



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 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 m~red by tests specified in section 173.115 of 
49 CFR Part 173, exeept: a flammable liquid with a vapor pressure 
greater than 40 psia at 100 degrees F., a liquid mixture containing 
one. percent or less flammable 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 re.adlly 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. 

"High explosive" means any explosive material which can b• 
caused ·.to detonate by means of a blasting cap, when unconfmed. 

"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 \1St' 
of explosives. 

"Initiating primer" means an explosive cartridge with a detonato1 
or initiating agent inserted therein. . 

"Low explosive" means an explosive material which can be 
caused to deflagrate when confmed. 

"Magazine" means any building. structure or other enclosure or 
container, other than an explosive manufacturing building used foJ 
the storage of explosives. 

"Misfue" means an explosive material charge that fails to detonate 
after an attempt at initiation. 

"Motor vehicle" means any self propelled vehicle, truck, tractor, 
semi-trailer, or truck-full trailer used for the transportation of ex­
plosives. 

• 
"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 
from 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 
qent. 



"No. 8 test blasting cap" means a cap containing two grams of a 
mixture of 80 percent mercury fulminate and 20 percent potassium 
chlorate, 'lr a cap of equivalent strength. 

"Office of Safety Compliance" means the Office of Safety 
Compliance in the Division of Workplace Standard~ of the New 
Jersey Department of Labor, C N 386, Trenton, New Jersey 08625, 
Telephone 609-292-2096. 

-,:)xidizer" means a substance such as a nittate 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 verticaJ and horizontal directions. 

"Pennit holder" means any peison who has obtained a permit to 
manufacture, sell, transport, store or use explosive. 

"Person" means any natural person, partnership, firm, associa­
tio~ 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 chemicaJ 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 mutually perpendicular directions. 

~ ,_,_.jJ ..___j) ~ :__:_jl .._j) ..__j) __J ..._.11 ..__j) 

"Semi-conductive hose" means a hose with an electricaJ resistanr 
high eno~gh to limit flow o~ stray electric currents to safe levels, yt 
not so high as to prevent dramage of static electric charges to groun 
such as those of not more than two megohms resistance over it 
entire length and not less than S,OOO ohms per foot. 

•:se~sit!vity" .. means a physical chara~t~ristic of an explosiv 
class1fym~ Its ab1lity 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 

·usmallanns ammunition"means a cartridge for shotgun, riflt 
p~stol, or reyolver,. and cartridtte for propellant-actuated power de 
VIces ~nd md~stnaJ guns. Military-type ammu~ition containin1 
explosive burstmg charges, or any incendiary, tracer, spotting o 
pyrotechnic projectile is excluded from this definition. 

"Smokeless propellant" means a solid propellant, commonl) 
called smokeless powder in the trade, used in small arms ammunition 
cannon, rockets or propellant-actuated power devices. 

"Softwood" means fu, pine, or other softwood free from Joost 
knots, spaces, or other defects. 

"Squib" means a firing device that bums with a flash and u 
used for igniting black powder or pellet powder. 

"Stem~ing"' means an inert material placed in a bore hole aftet 
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 I magazine" See N.J.A.C. 12: 190-S.2(b)l. 

"Type 2 magazine" See N.J.A.C. 12:190-5.2(b)2. 

"Type 3 magazine" See N .J .A.C. 12: 190-S .2(b )3. 

. "Type 4 magazine" See N.J.A.C. 12: J 90-S.2(b)4. 

"Type UG magazine'" See N.J .A.C. 12: I 90-S.2(b)S. 

"USC"' means United States Code. 

"USDOT" means United States Department of Transportation. 
._j ------11 '____j .__j} ___jl ._j) ~ ____j ~ 



"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 high 
proportions of ammonium nitrate, some of which is in solution 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. 

... 
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SUBCHAPTER 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 holden, and reporting procedures. 

12:190-3.2 Permit restrictions 

(a) No penon shall manufacture, sell, transport, store or uv. 
explosives unless a permit has been issued as provided in the 
applicable provisions of this subchapter. 

(b) No explo~ves 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. 

(0 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 pennils 

(a) No permit shall be required for the storage, transportatior. 
or use of smokeless powder which is used by private persons for th( 
hand loading of small arms ammunition and which is not for resale 
For this purpose not more than 36 poum!s of smokeless powdeJ 
and not more than five pounds of black powder shall be stored 01 
transported without a permit. 

(b) Persons hold~g, or employed by a person holding, a penni1 
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 AppUcation for pennlt 

(a) An application for a penni t 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 shaH be accompained by two recent photographs 
and t~o 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. 

(0 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 'Dot be issued more than 30 days 
prior to the expiration date of current permits. · 

12:190-3.5 Investigation of applicants for pennits 

(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 NJ.A.C. 12:190-3.6. This detennination 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 toea 
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: 
that all the provisions of this chapter and the act have not beer 
met. 

12:190-3.6 Qualifications of appUcants for permits 

{a) An applicant for a permit to manufacture, sell, transport 
store or use explosives shall: 

I. Be-at least 21 years of age; 

2. Have a reasonable understanding of the Englisli 
language; 

3. Present satisfactory evidence of experience in the 
manufacture, sale, transportation, storage or use of explosives; 

4. Demonstrate by written, oral or field examination,~ 
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; ' 

S. 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 appUcant 
who has been convicted of a crime involving moral turpitude has the 
good moral character necessary for a permit; 

• 
6. Be free of any physical handicap, illness, addiction to 

alcohol, narcotics or other dangerous drugs, or uncomcted 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 
provision.s of this chapter. 



~-- 'I r- I 1-----j Fe-,-~ 1----~~~ t~ -!j ·-----11 1- j t==j 

(b) When the applicant for a permit to manufacture, sell, 
transport, store or use explosives is a rarm, 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 pennits 

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 pennit 
for said magazine shall become invalid and a new permit shall be 
required. 

12: 190:3.8 Revocation of pennits 

(a) A permit for the sale, transportation, storage or use of 
explosives may be revoked by the commissioner for any of the 
following reasons: 

I. Non~ompliance 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 

h::-:-•-'j I 11 f--·-·j t~ j 
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state his findings and conclusions in writing and transmit a copy 
the permit holder. - . 

(d) Upon notice of the revocation of any permit, the pen: 
holder shall immediately surrender to the commissioner the pem 
revoked and all copies thereof. 

12:190-3.9 Availability ofpennits 

Permits shall be readily available at all times for inspection t 
the_ commissioner, local construction official, state police or lo< 
police and rife departments, and shall be posted in accordance· wi 
the applicable provisions ofNJ.A.C. 12:190-3.12. 

12:190-3.10 Pennit class 

(a) The "permit to manufacture" shall authorize the maJ'I 
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 seD" shaD authorize the purchase, possessit 
and sale of explosives. This permit shaD be required of aU perso 
who sell explosives whether or not they physically handle store -
possess explosives. This permit is also required for nonresidents wl 
sell explosives within the State. This permit is required for eac 
location from which explosives are sold. 

(c) The "permit to transport" shall authorize the transportatic 
of explosives in or on an approved motor vehicle. However, r 
permit shall be required for: 

I. Transportation in interstate commerce, • 
2. Transportation off-the-highways solely within the co 

rmes of ~xpl~sive manufacturing establishments, mines, quarries, c 
construction Sites, and 

3. Transportation of samples of explosives for examinatic 
in a laboratory only and not intended for use or demonstration wh( 
the quantity does not exceed 100 blasting caps or five pounds c 
other explosives. 

(d) The "permit to store" shall authorize the purchase ' 
explosives and the storage of explosives in an approved magazir 
within the quantities expressed on the permit. In the case of stora1 
of explosives on agricultural lands for use by farmers, one penn 
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 "pennit 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 blasting 
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. 

(0 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.ll(h). 

Grade 

A 

S-1 

S-2 

S-3 

S4 

S-S 

S-6 

Ql 
through 
Q6 

u 
D 

Table 3.11(h) 
Classification of "Permit to Use" 

Description 

All blasting 

All surface rock blasting, or demolition of structw 
not exceeding 2S feet in height. 

All surface rock blasting, or demolition of structw 
under 20 feet in height, either of which is limited 
blast holes four inches or Jess in diameter, 3,000 It 
of explosives or Jess or 300 electric blasting caps 
less per blast cycle, ______ _ 

All surface rock blasting, or demolition of structur 
less than 1 0 feet in height, either of which is limited 
blast holes four inches or less in diameter, lSOO lbs. 
explosives or less, or 200 electric blasting caps or le 
per blast cycle. 

All surface rock blasting, or structural foundati( 
blasting, either of which is limited to blast holes thr· 
and one half inches or less in diameter, SOO 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 hoi 
three inches or less in diameter, SO lbs. of explosiv 
or less, or SO 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 usc 
explosives of a higher grade. 

Restricted to surface rock blasting in open pit min· 
and quarries. Grades as above with the same limitation 
except the letter Q shall be imposed instead of tJ 
letterS . 

Underground rock blasting. 

All demolition blasting of buildings, smokestack 
bridges, and other structures. 



Grade 

G 

H 

J 

Table 3.ll(h) (continued) 

Description 

Blasting on fanns not exceeding 50 pounds per blast. 

a. Use in a research process as a component part in 
the manufacture of a product. 

b. Seismic prospecting or well shooting. 
c. Test fuing 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. 

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 3.1 l(i). 

Table 3.ll(i) 
Grade Ex erience 

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 Q-3 3 
S-1 9 Q-4 3 
S-2 6 Q-S 3 
S-3 3 Q~ none 
S4 3 u 3 
S-S 3 D • 
s~ none G none 
Q-1 

,., 
9 H 3 

2 6 J none 
ote to a e 

• At least 12 months experience in the demolition of constructions 
and hold a grade 8-1 permit or its equivalent. 

12: 190-3.12 Responsibilities of pennit holder 

(a) All holden of a "permit to manufacture, sell, transport, 
store or use"· explosives shall comply with the reporting provisions 
of this subchapter. 

(b) All holden of a "permit to manufacture, sell, transport 
store or use'·' explosives shall post or be in possession of a permi1 
as described in this subsection. 

1. The "permit to manufacture" shall be posted in the 
~ain office of the explosive manufacturing es~blishment. 

2. The "permit to sell" shall be posted at the location 
where explosives are sold, and any person who delivers explosives 
shall have 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. 

S. The "permit to use" shall be in the possession of th.! 
permit holder. 

site. 
6. The "permit to purchase" shall be posted at the us: 

(c) Permit holders 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 pennitted' 

(a) A "permit to sell, transport, store or use, any of the 
following explosives shall not be issued: 

I. 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, 



S. Fulminate of mercury in a dry ;.:ondition 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. 

(0 An annual fee shall be paid for a "permit to manufacture" 
~ ~"'~fsive~cco.rti:~~ce withJabl~ 3.14(0 ---..J ~ .____j ._____J 

Table 3.14(0 
Fee for "Pennit to Manufacture" Explosives 

pounds 
over 

Explosives 
pounds 

not over 

0 500 
500 s 000 

S,OOO I o:ooo 
I 0,000 and over 

Annual Fee 
dollars 

100 
200 
300 
500 

(g) An annual fee shall be paid for a ''pennit to sell" explosiv• 
in accordance with Table 3 .14(g)~ 

Table 3.14(g) 
Fee for "Permit to Sell" Explosives 

Type of Sale 

High explosives retail 
Low explosives retail 
High explosives wholesale 
Low explosives wholesale 

Annual Fee 
do liars 

100 
25 

200 
100 

(h) An annual fee shall be paid for a ''pennit to transport 
explosives at a rate of $20.00 per motor vehicle. 

(i) An annual fee shall be paid for a "permit to store" cor. 
mercia! explosives other than detonators in accordance with Tab: 
3.14(1). 

Tabl,e 3.14(i) 
Fee for "Permit to Store" Commercial 

Explosives Other Than Detonaton 

Explosives 
pounds pounds 

over not over 
Annual Fee 

dollars 

0 100 25 
100 soo so 
soo 2 000 7S 

2,000 1 o:ooo 1 00 
1 0,000 20,000 12S 
20,000 30,000 ISO 
30,000 40,000 17S 
40,000 so 000 200 
50,000 1 oo:ooo 22S 

100,000 200,000 2SO 
200,000 2SO,OOO 27S 
2SO,OOO and over 300 
___J-~~ ___j--~~~ 
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0> An annual fee shall be paid for a "permit to store" 
detonators in accordance with Table 3.14(j). 

Table 3.14(j) 
Fee for "Permit to Store" Detonators 

Detonators Annual Fee 
number number not dollars 

over over 
r• .. 

0 soo 25 
soo --... 1,000 so 

1,000 s,ooo 7S 
s,ooo 10,000 100 

10,000 100,000 125 
100,000 300,000 ISO 
300,000 400,000 17S 
400,000 soo,ooo 200 
soo,ooo 600,000 22S 
600,000 700,000 2SO 
700,000 1,000,000 275 

1,000,000 and over 300 

(k) An amiuat 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 

Grade of Annual Fee• Grade of Annual Fee• 
Permit dollars Permit dollars 

A 100 Q-3 
S-1 7S Q-4 
S-2 60 Q·S 
S-3 SO Q-6 
S-4 40 U 
s-s 2s o 
S-6 10 G 
Q-1 60 H 
Q-2 4S J 

35 
30 
10 . 
10 
25 
so 
10 
2S 

100 

Note to Table 
• A person holding more than one grade of permit is only required 
to pay the fee for the highest grade. 

(1) 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 
pounds poundsnot 
over over 

0 36 
36 so 
so 60 
60 7S 
75 100 

Each additional 1 00 lbs. per 
year or fraction- thereof 

Annual Fee 
dollars 

none 
2 
4 
6 

10 
10 

(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 
pounds poundsnot 

over over 

0 5 
s 10 

10 25 
2S 100 

Each additional 100 lbs. per 
year or fraction th~reof 

Annual Fee 
dollars 

none 
2 
s 

10 
10 

12: 190-3.1 S 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 . 

..,,. 



(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 jhall 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 holden of "permit to manufacture" 

(a) In addition to the recordkeeping of N.J.A.C. 12:190-3.1 S, 

~ ' ,,,,,,jJ .___j __j) ...__1) ____j] _____j) ~J ~ ~ 

holders of .. permit to manufacture" shall comply with this section 

(b) The permanent record of a person having a "penni\. 
manufacture" explosives shall include the following: 

I. The amount and type of explosives acquired, . 
2. The amount of explosives on hand, 

3. The amount and destination of explosives shipped, 

4. The dates of transactions, and 

· f 
1 

·~· The names and addresses of suppliers and purchase o -exp OS1Ves. - - · 

(_c) Where the information contained in (b) above can 
obtamed .fro'!l regular business records a separate record ne 
not be mamtamed. ' 

12: 190-3.17 Recordkeeping for holders of "permit to seD" 

(a) In_, addit!on to the recordkeeping of N.J .A.C. 12: 190-3 1 
holders of permit to sell" shall comply with this section. • 

.~b) lpe permanent record of a penon having a "permit 
sell shall mclude the following: 

I. The amounts and kinds acquired, 

. d 2. The names and addreises of the persons from who 
acquire and the dates on which acquired, 

3. The amounts and kinds sold or otherwise disposed of, 

. 4. The names, addresses and permit numbers and dates, 
permits of persons to whom sold or otherwise disposed of and u 
dates of the sales or other dispositions, ' 

S. The amount and kinds on hand at each location . 
~~ end of each day on which there are transactions or operatio~ 

. 6. A certified list of names of representatives or a e · 
authonzed to accept explosives on behalf of any purchaser. 8 n 
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12:190-3.18 Recordkeeping for holders of "pennit to store" or 
"Grade J permit to use" 

(a) In addition to therecordkeepingofN.J.A.C.12:190-3.1S, 
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: 190·3.1 S, 
holders of "permit to use" explosives shall comply with this section. • 

(b) The person having a "penni t 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. 

(c) The person having a "permit to use" explosives shall main· 
tain 1\ ,record of each blast which shall include the following: 

0 
0 0 

1. Name and address of penon responsible for the project, 

2. Name and permit 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. 

S. Date and time of the blast, 

6. General type of material blasted, 

1

----~ 1 j F---.jj r--~---"J F=-J 1-- J 1 ·'J 1 ---) 

7. Nature of blasting, such as bank, trench or. pre-split, 

8. Weather conditions, including wind speed, direction 
temperature, and sky conditions, 

9. Blast hole description, including hole sizes, inclinations 
depths, sub-drilling, number of holes, burden !lpacing, and number ol 
rows of holes. 

1 0. Depth of stemming, 

11. Depth and placement locations of decking used, 

12. Kind of explosives used, 

13. Total amount of explosives used, 

14. Maximum amount of explosives rued on any timf 
delay period, 

1 S. The number of holes fired included in the maximum 
pounds per delay, 

16. Number and brand name or type of electric blastin~ 
delay blasting cap series used and the number of individual delay 
periods, 

I 7. Actual firing time where electric delay blasting cap! 
do not fall within the manufacturer's sequence of delay time, 

18. Size and total length of detonating cord, when used 
delay periods, and type of precaution to deaden sound effects, 

I 

19. All pertinent information on delay periods, when other 
than non-electric initiating systems are used, 

20. A plan indicating blast hole layout and a cross~ction 
of typical blast hole showing burden, spacing, depth of hole, sub· 
drilling, stemming depth, decking location, and locations of deton· 
ators and explosives, 

21. The horizontal distance and direction to the nearest 
non"'wned construction from the blast site, 

22. Indicate whether the blast was designed under N.J.A.C. 
12: 190·7.26 (d), (e), (0, (g), or (h), and 
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. entation is used' the names o~ the 
23. Wheret ms~~terpreter and statement of compliance 

instruments, opera or an 
with (0 below. 

similar blast is to be conducted in 
(d) When more than one utilized for compliance with (c) 

a single da~' one form mbeay 't blasts is included and all applicable 
above provtded the num r 0 

questi~ns are answered for each blast. . 
. " rmlt to use" explosives shall mam-

(e) Thde prersalol n ~afi~sg ;hi: shall include the following: 
tain a recor o mlS u ... 

1. The address and involved portion or- the mine or 

construction site, 

2. The date of misfire, 

The number of holes involved in the misfll'e, 3. 

4. 

s. 

The cause of the misfiJ'e, 

The method used to reblast the misfae, 

6. The name of the )>laster in responsible charge of 

handling the misfue, and 
The signature, address and title of the person making 7. 

the report. 
. N J .A.C 12: 190.7' the person holding 

(0 When req~d ~y. • bali maintain a record of ground 
a "permit tod. use exm? C:.:SC: e~ect readings or both, which shall 
vibrataon rea mgs or · 
include the following: 

Identification of the instrument used, 1. 

2. The name of the observer, 

3• ·The name of the interpreter, 

4. . The distance i~ feet and direction of the construction 
not owned or leased from the blast site, 

S The distance in feet and direction of the instrument 
locations from the blast site if different than (04 above, 

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 1 
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 ~ 
linear frequency response of the overpressure in pounds per squ: 
inch. 

12:190-3.20 Reporting 

-(a) Any accident involving -explosives which results in 
irijury 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 pennit holder for the explosi~· 
involved. 

(b) Every person holding a "permit to manufacture, se 
transport, store or use.. explosives shall report immediately aJ 
loss by theft or otherwise of explosives in his possession to tl 
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 Safet 
Compliance ten days after the end of each calendar month usir 
the Monthly Explosives Use Report, Form No. Es-400, exce1 
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 Salt 
Report, Form No. Es-401. 

(e) Monthly Explosive Use Report, Form No. ES-400, an· 
Monthly Explosives Sales Report, Form No. Es-401 may be secure• 
from the appropriate officials of the Division of Workplace Standard~ 

(0 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. 



(J) A person intending to demolish by explosives any 
nstruction which exceeds 2S feet in height shall report such 

:!moUtion to the appropriate o~abe· alsd obf thNe JDAi~ioi 2~~ :~7kl~~ 
Standards in the manner prescn Y • • • • • • 
and (c). 

~ . 

.. 

I 

~ 
~ 
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SUBCHAPTER 4. 

MANUFACTURE OF EXPLOSIVES 

12:190-4.1 &ope of subchapter 

This subchapter shall apply to explosives at explosive mar 
facturing establishments. 

12:190-4.2 Buildings and magazines 

(a) All buildings and magazines shall be approved. 

(b) All buildings used for the manufacture of commercial t 

plosives shall be located one from the other and from other bui 
ings of the explosive manut:actu.rins establishment in which pe~ 
are regularly employed in accordance with Table 4.2. 

Table 4.2 
guantit~ and Distance for Commercial Ex(!losives 

-· ·-----
Commercial Explosives Distance 

pounds pounds Unbarricaded Barricaded 
over not over feet feet 

to• 2S 40 20 
2S so 60 30 
so 100 80 40 

100 200 100 so 
200 300 120 60 

140 70 
160 80 
180 90 
210 lOS 

260 130 
280 140 
300 ISO 
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 
Commercial Explosives·· Distance 

pounds pounds Unbanicaded Banicaded 
over not over feet feet 

15,000 450 225 
17,500 470 235 
20,000 490 245 
25,000 530 265 
30000 560 280 

, 
35,000 620 310 

. 40;000 640 320 
45,000 660 330-
50000 680 340 
55,000 7 3 0 
60,000 720 360 
65,000 740 370 

770 385 70,000 
780 390 15 000 

80, 00 790 395 
85,000 800 400 
90,000 820 410 
95,000 830 415 

100 000 900 450 
, , 47 

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 1,150 515 
250,000 275,000 1,200 600 
275,000 300,000 1,270 635 

Note to Table . . . 
• Ten ounds or less may be stored in a separa~e. buildmg or m 

0 a e space roperly separated by substantial divtdang walls .. Such 
!t :J sh~l bepdesigned to prevent, control, or delay pro~dgatlCfn~f 
explosions between quantities of explosives on opposite Sl es o e 
wall. 

( ) All magazines for commercial explosives sh~ .be located 
from c explosive manufacturing buildings and other buildmgs of the 
explosive manufacturing establishment in which persons are regularly 
employed in accordance with Table 4.2. 

(d) All explosive manufacturing buildin~ in ~hich ~~merci~ 
·ves are stored shall be located from anhabtted buildmgs, no 

exp~: premises of the explosives manufacturing buildings, railways 
~ ,_,,,~ nuLJiah,~in ~anc~ N~C. 1."' 1,f0.5.~ ~ 

12:190-4.3 Plan for explosive manufacturing estabUshment 

(a) An initial .. permit to manufacture" explosives shall n~ 
issued unless a plan complying with (b) below has been submitt 
triplicate to the commissioner for approval. 

(b) The explosive manufacturing establishment plan shall 
the location of all explosive manufacturing buildinss, tho dis1 
they are located from other buildings on the premises, and 
magazines. The plan shall show the distance of the explosive n 
facturing buildings from inhabited buildings, railroads, and high 
not on the premises of the explosive manufacturing estabJishr. 

(c) The person holding a .. permit to manufacture" explc 
shall-keep a copy of tho explosive manufacturing plan in the 
office of the establishment, which shall be open to inspection b• 
COmmissioner. 

12:190-4.4 Fencina 

Explosive manufacturing establishments shall be enclosed wii 
industrial type fence at least six feet high or an equivalent enclo 
when required by the commissioner. 

12: 190-4.5 Storage 

(a) Two or more types or explosives may be stored togt 
provided they are compatible and such storage does not inCJ 
substantially the probability of an incident or a hazard. 

(b) Explosives shall not be stored in the vicinity of opera: 
involving hazardous substances where an accident could detonate explosives. 

(c) Explosives being held for the manufacturing process 
shall be stored in approved day boxes until needed in the process 

(d) Explosives shall not be permitted to accumulate in any I 
in the explosive manufacturing establishment in such quantity 
an accidental detonation of such explosives would create a dangc 
the public. 

(e) All magazines shall be located in accordance with NJ. 
I 2: I 90-S .1 0 through 5. I 7, as applicable. 



11:190-4.6 Assembly of ammunition prbnen and detonating fuses 

(a) Manufactured explosive co~ponents~ant in t th.!s~:a: 
~:'~~~:~o:!"!rd~y "b~::ato::~= in th: s:SCmbly line. 

(b) The explosive components in day boxes shall not exceed 

25 pounds. 

(c) Explosive componenredts ~ack?~: rc::,c;:-:i:C:~~~!:: 
shipping packages shall be sto m a o 
cabinet where no other items are stored. 

(d) When shipping cartons containing explosive co~pone~tds are 
· nents shall be stored m an m oor 

ope:f.;e t~!tif~~~:~eto~~P~ay box at the asse!Rbly line. The totaJ 
!!;!~t of explosives stored in any indoor magazme shall not excee 
SO pounds. 

11:190-4.7 Blastingagents 

Mixing of blasting agents shall be in accordance with N.J.A.C. 

12:190.9. 

SUBCHAPTER 5. 

STORAGE OF EXPLOSIVES 

11:190-5.1 Scope of subchapter . 
. This Jubchapter shall apply to the storage of explosives in maga­

zmes. 

11:190-5.1 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 
defmed as follows: 0 

I. 
magazine. 

"Type 1 magazine" means a pennanent outdoor 

2. "Type 2 magazine" means a,n indoor 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. 

S. ''Type UG magazine" means a magazine for the per­
manent storage of explosives in undergro\md operations. See N.J.A.C. 
12:19~-5.20 for construction, location, and storage of Type UG 
magazmes. 

(c) The magazines defmed in (b) above may be used for the 
storage of explosives as follows: 

0 

1. Type I 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 o( 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 f::_onstructiOJl is substantially equivalent to the 
standards of safety and security contained in this subchapter. 

12:190-5.3 Construction of Type I magazines 

(a) This section shall apply to the construction of Type 
magazines. 

(b) A Type 1 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. 

J. 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 weD-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 
sectional 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 
~~2j wal.'~ ~~all ~~ ~~ve~ ~Lth ir~n ~r al~m~fm ~ot ~ess thanro. ~ 

.. 
~ 

26 gauge. The interior wall shall b 
space of not less than six inch b e constructed so as to provide 
The space shall be ftlled withes etweedn the outer and inner wall 

coarse ry sand, or weak concret• 
(e) Interior walls shall b 

nonsparlcing material. e constructed of or covered with 

CO Floors shall be const t d f · . 
nonsparking material and shalr-~ e t o or covered wlth any suitabl 
of the maximum quantity of expl~s~:e~~~ ~~o~~re~~ bear the weigh 

(g) Foundations shall be co t ct d f b . 
~lock, stone, or metal or wood ns ru e o. nck, concrete, ceme~ 
lieu of a continuous foundation r:- If piers or posts are used u 
be enclosed with rue-resistant m~terieaJ~~s un4_er the buildings_shal 

asbe~!s, ~!~~~~~~ ~~r }.0 constructed of .fabricated metal, tne 
f~r a bullet to be 'r!red direc~-~~ ';1atenal. Whe~ it is possible 
zmc at such an angle that the bull t ~'cfof ~nd mto the m~ga 
stored within the magazine shall b e wt o ed bstrike the exploSive: 
ing methods: ' e pro ect Y one of the follow· 

1. A sand tray lined with a Jay f buildin 
or other nonporous material and filled tthr o gpaper,plastic:, 
of coarse dry sa d 1 d • w not less than four inches 
entire ceiling are: ex~~: th:~ PU:,~~ops of inner walls covering the 

• Ion necessary for ventilation, or 
2. A fabricated metal r f . 

steel lined with four inches of h~o :3st;cted of3/J.6.mch platP-
inch of plate steel the hardwood linin"! • obr eadch additiOnal l/16 

• g may e ecreased one inch. 
(i) Doors shall be constru ted r 1/4 . 

with two inches of hardwood. c 0 mch plate steel and lined 

rive8ltg, ~rin::l~dw~~P;u~~~ 'f:J~~a~~~d to thThe dho~rs by welding, 
shall be installed in such a oor. e mges and hasps 
when the doors are closed and Tc,~';[ that they cannot be removed 

ing: (k) Each door shall be equipped with one or more of the follow-

... 
2. 

3. 

Two mortise locks, 

Two padlocks fastened in separate hasps and staples, 

A combination of a mortise lock and padlock, 
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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. 

0) 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 nonsparkina lattice work or other nonsparkins 
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 mobDe facility. 

(c) Type 2 outdoor magazines shall be bullet-resistant, fll'C­
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 faxed 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 Uds with water-resistant 
seals or the lids shall overlap the sides by at least one inch when in 
a closed position. · 

~ .'!Ill 

(~) Hing~ and hasps, locks, padlocks, padlock protection, anc 
sparkiJia material shall oomply with NJ.A.C. 12:190-5.3 (j) (k) 0) 
(m), and (n) respectively. ' • 

12:190-5.5 Construction of Type 2 indoor magazines 

(a) ~ section shall apply to the construction of Type 2 ir. 
door maaazmes. 

• (b) Type 2 indoor magazines shall be rue-resistant and theft 
rem~t. _The~ nee<! not be bullet-resistant and weather-resistant; 
the buDd1ngs m wh1ch they are stored provide protection from th 
weather and from bullet penetration. 

(c) Type 2 indoor magazines shall be constructed of wood <J 
metal in accordance with c(l), c(2), or c(3) below. 

I. Wood magazines shall have sides, bottoms and. cove1 
or doors constructed of two inches of hardwood and shall be we 
braced at comers. They shall be covered with sheet metal of not le~ 
than number 20 gauge. Nails exposed to the interior of magazin~ 
shall be countersunk. 

2. Metal magazines shall have sides, bottoms, and cove, 
o_r doo_rs constructed of number 12 gauge metal and shall be lined i: 

· Side With a nonsparking material. Edges of metal covers shill over!& 
sides at least one inch. 

3. Magazines for blasting caps (cap boxes) in quantiti 
of I 00 or less shall have sides, bottoms, and covers or doors co; 
struct~ of number 12 gauge metal and lined with a nonsparkir 
material. • 

(~) Hinge~ and hasps, locks, padlocks, padlock protection, an 
sparking matenal shall comply with N.J.A.C. 12:190-5 3 (j) (k) (I 
(m),_ and (n) respecti!ely; except that only one padiock 'shall t 
required on a Type 2 mdoor magazine that is located in a room th: 
is also secured by a lock. 

12:190-5.6 Construction of Type 3 magazines 

(a~ This section shall apply to the construction of Type 
magazmes, 

(b? A Type 3 magazine shall be a "day-box .. or other portab 
IIUigaZjDe. It shall be fire-resistant, weather-resistant and theft-r 
sistant. 



-
(c) A Type 3 magazine shall be constructed of not less than 12 

puge steel lined with at least 1/2 inch plywood or 1/2 inch Masonite· 
type hardboard. 

(d) No sparltin& 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. 

(f) Hinges and hasps shall be attached by welding, riveting or 
bolting with nuts on the inside. 

(g) One steel padlock(which need not be protected by a steel 
hood) having at least five tumblers and a case hardened sha(!kle of 
not less than 3/8 inch diameter shall be provided for locking pur· 
poses. 

12:190-5.7 Construction ofType 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, 
tunnel, dugout, box, trailer, semi-trailer or other mobile magazine. 

(c) Type 4 outdoor magazines shall be rue-resistant, weather-
resistant, and theft-resistant. . 

(d) Type 4 outdoor spagazines shall be constru~ted _of masonry, 
metal-covered wood, fabncated metal, or a combmation of these 
materials. 

(e) The walls and floors shall be constructed of, or covered 
with, a nonsparltin& material, or lattice work. 

(flo Foundations shall be constructed of brick, concrete, cement 
block stone or metal or wood posts. If piers or posts are used_, in 
Ueu of a continuous foundation, the spaces under the buildings snall 
be enclosed with rue-resistant material. 

(g) The doors or covers shall be metal or solid wood covered 
with metal. 

(h) Hinges and hllSps, locks, padlocks, padlock protecti~n, and 
sparking material shall comply with N.J.A.C. 12:190.5.3 (j), (k), 
(1), (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. 

~~~~~~~____j________j]._____jl 

(b) Type 4 indoor magazines shall be fire-resistant and theft 
resistant. They need not be bullet-resistant and weather-resistant i 
the buildings in which they are stored provide protection from th• 
weather and from bullet penetration. 

(c) Type 4 indoor magazines shall be constructed in accordan~ 
with (c) I or (c)2 below. . 

1. Wood magazines shall have sides, bottoms and cover: 
·or doors constructed of one inch of hardwood and ih8ii 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 cover. 
or doors constructed of not less than 16 gauge metal and shall be 
lined inside with a nonspadcing material. 

(d) Hinges and hasps, locks padlocks, padlock protection, and 
nonsparking material shall comply with N.J.A.C. 12:190.5.3 (j), (k) 
(1), (m) and (n) respecllvely; 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 faclli~ of 
Type 1,2,3, or 4 magazines except approved battery activated safety 
lights or battery activated safety 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 eatrance of spades. 

(d) The ground around aU outdoor magazines shall slope away 
for drainage or other adequate drainage shall be provided. 

(e) 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. 

(b) Type I magazines and Type 2 outdoor magazines in which 
high exploSives are stored shall be located no closer to inhabited 
buildings, passenger railways, public highways, or other magazines 
in which high explosives are stored, than the distances specified 
in Table 5.10. 

~ ~ ._____jl ____J .____j)A.. __jJ ____jl ~ .___.jJ 
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12:1~5.11 Location of Type 2 indoor magazines 

(a) Type 2 indoor magazines shall be located on a floor near• 
the around level in a warehouse or in a wholesale or retail establli 
ment which has an entrance or ramp to exterior grade level. Su 
·mapzines shall be located not more than ten feet from such an , 
trance. 

(b) T~o ~agazines may be located in the same building :wh 
one magazme ts used for detonators not exceeding 5 ,000 detonato 
and when a distance of ten feet is maintained between magazine 

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 21 
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 a• 
st~red shall b~ loc:ated not closer to inhabited buildings, passenge 
railways, pubbc h1ghways, or other magazines in which explosive 
are stored, than the distances of Table 5 .13. 

(c) The distances shown in Table 5.13 shaU not be reduced b· 
the presence of barricades. · 
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Low Explosives 

pounds pounds 
over not over 

0 1,000 
1,000 5,000 
5,000 10,000 

10,000 20,000 
20;000 30,000 
30,000 40,000 
40,000 50,000 
so,ooo 60,000 
60,000 70,000 
70,000 80,000 
80,000 90,000 
~000 100,000 

1 ,ooo· · 200,000 
200,000 300,000 

Table 5.13 
Low Explosives 

Distance in Feet from 
Public 

Inhabited Railroad 
Building and 

Highway 

75 75 
115 liS 
ISO ISO 
190 190 
21S 21S 
235 23S 
250 250 
260 260 
270 270 
280 280 
295 295 
300 300 
375 37S 
450 450 

-
12:190-5.14 Location of Type 4 indoor magazines 

Above-
ground 
Magazine 

so 
7S 

100 
125 
14S 
ISS 
165 
175 
185 
190 
195 
200 
2SO 
300 

Type 4 indoor magazines shall be located as provided for Type 2 
indoor magazines in N.J.A.C. 12: 19Q-S.ll. 

12:190-5.15 Location of .two or more outdoor magazines on same 
property 

(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 S .I 0 and shall comply with 
the distances specified in Table S.lO from inhabited buildings, rail­
ways and highways. 

(c) If any two or more Type J or Type 2 magazines are separated 
from each other by less than the distances specified in the column 
reading "Separation of Magazines" of Table S.IO, then the two or 

more ~agazines, as a group, shall be considered as one magazine. T1 
total quantity of explosives stored in that group shall then be treat1 
as if stored in a single magazine and shall comply with the distanc 
from other magazines, inhabited buildings, railways or highways • 
Table 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 o( hi! 

explosives per 1,000 feet. Heavier or lighter core loads shall be rat' 
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 blastiJ 
agents shall be separated from nearby stores of high explosives • 
blasting agents referred to as the "donor, by distances as provide 
in Table 5.16. 

Table 5.16 
Location of Ammonium Nitrate and Blasting Agents 

From High Explosives or Blasting Agents 

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 s 18 12 
600 1,000 6 22 12 

1,000 1,600 7 ·2S 12 

1,600 2,000 8 29 12 
2,000 3,000 9 32 IS 
3,000 4,000 10 36 IS 
4,000 6,000 11 40 IS 
6,000 8,000 12 43 20 

8,000 10,000 13 47 20 
10,000 12,000 14 so 20 
12,000 16,000 IS 54 25 
16,000 20,000 16 58 25 
20,000 2S,OOO 18 6S 2S 



-

Donor• Weiaht 

pounds pounds 
over not over 

.. 
25,000 30,000 
30,000 35,000 
35,000 40,000 
40,000 45,000 
45,000 so,ooo 
50,000 ss,ooo 
SS,OOO 60,000 
60,000 70,000 
70,000 80,000 
80,000 90,000 

90,000 100,()00 
100,000 120,000 
120,000 140,000 
140,000 160,000 
160,000 180,000 

180,000 200,000 
200,000 220,000 
220,000 250,000 
250,000 275,000 
275,000 300,000 

Table 5.16 (continued) 

Minimum Separation 
Distance of Acceptor• • 

When Barricaded 
feet 

AiiiJiionium Blastiq 
Nitrate Agent 

19 68 
20 72 
21 76 
22 79 
23 83 

24 86 
25 90 
26 94 
28 101 
30 108 

32 llS 
34 122 
37 133 
40 144 
44 1S8 

48 173 
52 187 
56 202 
60 216 
64 230 

Notes to Table 

Minimum Thick­
ness or Artificlal 

Barricades 
inches 

30 
30 
30 
35 
3S 

3S 
35 
40 
40 
40 

40 
so 
so 
so 
so 
so 
60 
60 
60 
60 

• 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. 

h • 

(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 multiplied 
by six. These distances allow for the possibility or high velocity 

1-c~"-'Cj r--'"-"ll r ----'j 1~'--:---:11 1-''"~"''1 I ',711 ,_,_ -'j I -"j 

metal fragments from ~ixers, hoppers, truck bodies, sheet meta 
structures, metal contamers, and the like which may enclose th' 
"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 thoSl 
prescribed in Table S.l 0. 

. (d?. -rable 5.16 sh~ app!y to the blastinj agents which pass th( 
msenSltivity test prescnbed m the definition of blasting agent ol 
N.J.A.C. 12:190-2.1. 

(e) Earthen dikes, sand dikes, or enclosures filled with there· 
q~ m~um thic~ness o~ earth or sand shall be acceptable 
artifictal bamcades. Hills or tunber of sufficient density shall be 
acceptable natural barricades. 

. <9 For determ~ the distances to be kept from inhabited 
buildmgs, passenger railways, and public highways, Table S .1 0 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: 

I. In the process of manufacture, 

2. Being physically handled in the operating process of a 
pennit holder or user, 

3. Being used, or 

4. Being transported to a place of storage or used by r 
pennit 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 co~fonnance 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 SS. 

{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 SO pounds. Two or more indoor magazines within 
the same building shall be separated by a distance of not less than 
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teD feet or an approved waD having a fire resistance rating of not less 
than one ho~. 

(e) Detonaton shall not._be stored in the same magazine with 
other explosives, except as follows: 

1. In a Type 4 magazine, detonaton that will not mass 
detonate may be stored with electric squibs, safety fuses, igniten 
and igniter cords; and 

2. In a Type 1 or Type 2 magazine, detonaton may be 
stored with delay devices, electric squibs, safety fuses, igniten and 
igniter cords. 

(f) Combustible material shaD not be pennitted within SO 
feet of outdoor magazines and 2S feet of indoor magazines. 

(g) Flammable liquids shall not be located within SO feet of 
outdoor magazines. 

12:190-5.18 Storage within magazines 

. (a) AU magazines shaD be in the charge of competent penon 
at least 21 yean of age. 

(b) Explosives shaD not be stored in any amount exceeding the 
quantity stated on the storage pennit. 

(c) Explosives may be stored unattended in Types 1 ,2, and 4 
magazines. 

(d) High explosives in excess of SO pounds or more than S,OOO 
blasting caps shall not be stored in a Type 2 indoor magazine. 

(e) Explosives shaD not be stored unattended in Type 3 maga­
zines. 

(f) Low explosives in excess of SO 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 penon 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 detennine whether 
there has been unauthorized removal of their contents. 

(h) A pennittee 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, prior t9 modifying 
the magazine. 

(i) Acquired additional magazines shall not be utilized without 
obtaining a valid pennit for such magazine. 

0> Plans shall be submitted for approval, when required by the 
commissioner, before magazines are constructed' and used. 

(k) Explosive materials within Type I, 2, or 4 magazines shaD 
not be placed directly against interior waDs and shall be stored so as 
not to interfere with ventilation. To prevent contact of stored ex­
plosive materials with walls, a nonsparlcing lattice work or other non­
sparking material shall be used. 

(1) Containen .of explosive materials shall be stored by bei;Dg_ 
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
plosive materials shall be· stored so as to be easily counted and 
checked. 

(m) Except with respect to fiberboard or other nonmetal con­
tainen, containen of explosive materials shaD not be unpacked or 
repacked inside a magazine or within SO feet of a magazine, and 
shall not be unpacked or repacked near other explosive materials. 
Containen of explosive materials shaD be securely closed while being 
stored. 

(n) Tools used for opening or closing containen of explosive 
materials shall be of nonsparlcing materials, except that metal slitten 
may be used for opening fiberboard coptainen. A wood wedge and 
a fiber, rubber, or wooden mallet shall tie used for opening or closing 
wood containen of explosive materials. Metal tools other than non­
sparking transfer conveyon 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. 



12:.190-5.20 Stqrage for underground mines 

(a) nus section shall apply to storaae or explosives for under­
pound minina operations. 

(b) This section shall also apply to the construction and loca­
tion of Type UG mapzines. 

(c) A mapzine for explosives shall not be permitted und~r­
pound, until ~e underpound worklnp are developed to a pomt 
where the mqazme: 

1. Is at least 300 feet from any shaft, 

2. Is at least IS feet from any haulage way or travel way, 

3. Has a travel way to the nearest means or egress with at 
least two sh_arp turns, 

4. Could not impede evacuation or all persons in ~he event . 
or accidental detonation or the explosives in the magazme, 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 magazine shall not exceed S ,000 pounds. 

(f) Any explosive in excess of the amount required for OJ?-e 
day's underground mining operations when stored ~derground m 
a mine shall be stored in a Type UG approved mqazme constructed 
in accordance with (i) below. 

(g) Daily supplies or explosives within a mine at any working 
place shall be kept in approved containers constructed in accordance 
with (j) below. 

(h) Prior to closing any part or a mine, all explosive containers 
therein shall be removed. 

(i) A Type UG magazine shall be constructed: 

1. In solid rock with the front opening constructed in 
accordance with Table S .3 of N.J .A.C. 12: 190-S .3; 

-----------·· 

2. With doors of two inches of hardwood covered wJth 
26 gauge sheet metal or the equivalent; 

3. With hingesandhaspscomplying with N.J.A.C. 12:190-
5.3 (j), (k), (1). (m) and (n); 

4. With one padlock complying with N.J.A.C. 12:190-5.3 
(k) and (I); 

S. So that water will drain away; 

slats; 6. With a floor that is wood lined or covered with wooden 

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; 

l 0. With adequate ventilation; and 

11. With a conspicuous marking reading: "EXPLOSIVES". 

(j) 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 magazine& 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 ~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 Oames 

(a) Smoking, open flames, matches, and other sources of 
Ignition shall not be pennitted: 

I. In any magazine; 

2. Within I 00-feef or 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, all explosive 
materials shall be removed if there exists any possibility that re­
pairs may produce spadts or flame. 

(d) Explosive materials removed from magazines under repaii 
shall be: 

1. Placed in other magazines appropriate for th~ storage 
of those explosive materials under this subchapter, or 

2. Placed a safe distance from the magazines under repair 
where they shall be properly guarded and protected untU the repairs 
have been completed. 

12:190-5.24 Signs 

(a}' On the premises where a Type 1 magazine, 'a Type 2 out­
door mapzine or a Type 4.outdoor magazine is located, the holder 
of a "pennit to store" explosives shall post a conspicuous warning 
sign which shall: 

1. Read "EXPLOSIVES - KEEP OFF," 

-
2. Have lettering at least three inches in heiiht on a con· 

trasting background, and 

3. Be so located that a bullet passing through the face of 
the sign will not strike the masazine. 

(b) Type 2 indoor magazines and Type 4 indoor magazinC! 
shall be labeled "EXPLOSIVES -KEEP FIRE A WAY". 

(c) All Type 3 magazines· shall bear the word "EXPLOSIVES" 
in letters at least three inches in height and legible on a contrastina 
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 infonned of: 

I. 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 explosi'fes being stored. 
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SUBCHAPI'ER 6. 

TRANSPORTATION OF EXPLOSIVES 

12: 190-6.1 Scope of subchapter 

1bis 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) 1bis 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 relatlng 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. 

(0 Explosives shall not be transported through any prohibited 
vehicular tunnel, or subway, or over any prohibited bridge, roadway, 
or elevated highway. 

(g) 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 battei'ies, flammable 
substances, acids, oxidizing materials or corrosive compounds shall 
be carried in the body of any motor vehicle transporting explosives, 
except as pennitted 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 in place in or on the 
vehicle and separated by bulkheads or other suitable means as to 
prevent damage to the explosives. 

(j) Explosives shall not be carried or transported in or upon a 
public conveyance or vehicle canying passenge~ for hire. 

(k) Explosives shall not be transferred from one motor vehicle 
t~ ~o!her on any. public highway, street, or road within any mu· 
DlClpality Without mfonning the police and f'ue departments thereof. 
In the event of a breakdown or collision, the police and fire depart: 
ments ~all be prompUy notified of the location of such breakdown 
or collwon and the type of carao being carried. Explosives shall be 
transferred from the disabled motor vehicle to another motor vehicle 
only under proper and qualified supervision. 

(I) Detona~ors may. be transported with other explosives in the 
~me motor veh1cle only 10 accordance with the standards referenced 
m N J .A. C. 1 2: 190-6.2(b ). 

12:190-6.3 Motor vehicles in intrastate commerce 

(a) This section shall apply to motor vehicles in intrastate 
commerce. 

(b) Motor vehicles used for transporting explosives shall be 
stron~. enough to carry the load and shall be in good mechanical 
condition. 

(c) When explosives are transported in an open-bodied vehicle 
they shall be in a Type 3 magazine and such magazine shall b~ 
securely fastened to the truck bed. • 

(d) ~ motor vehicles used for the transportation of explosives 
sh~ have tight floors and any exposed spark-producing metal on the 
inDde of ~e body, portable mqazine, or closed container, shall be 
C<!vered With w~od or other nonsparking material to prevent contact 
with the exploD!es, ex~pt that exposed spark-producing metal need 
not b~ covered 10 vehicles transporting blasting agents or oxidizing 
matenals. 

(e). Motor vc:hicles, when used for transporting any quantity of 
{:f.loDves, shall display the placards required by N .J .A. C. 12: 190-6.2 

(0 Each motor vehicle used for transporting explosives shall be 
equipped with the rue extinguishers as follows: 



1 Motor vehicles of less than 14,000 pounds gross 
vehicle w~isht with at least two extinguishers having a total ratins 
of at least 4-A:20-B:C, and 

2. Motor vehicles of 14,000 pounds gross vehicle weisht 
or more and tractor semi-traDer units with at least two or more 
extinguishers with total ratins of at least 4-A:70-B:C. 

(g) Only extinguishers listed by a nationally recognized testins 
qency shall be used on vehicles carryinJ explosives. They shall be 
equipped with a device pennittinl visual detennination of charged 
condition. 

(h) Extinguishers shall be located where they will be accessible 
for immediate use. 

(i) Extinguishers shall be examined and rech~ed periodically 
in accordance with the manufacturer's recommendation. 

0) Where motor vehicles are ope~ted in temperatures. at or be­
low 32 degrees F, dry powder extinguishers shall be pressunzed wl!}l 
nitrogen gas. 

(k) A motor vehicle used for transporting explosives shall be in­
spected each day before use to detennine that it is in proper condi­
tion for safe transportation. 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-circuitins, 

3. Chassis, motor, pan and underside of body are reason­
ably clean and free of excessive oil and grease, 

4. Fuel tanks, feed Unes, and cross-over lines are secure 
and have no leaks, 

S. 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 shall apply to the op~ration of motor vehicles 

--A in ~lrajtate _:o,me~. i ._J] ______,j _______J __J ~ 

(b) Motor vehicles transporting explosives shall be driven by 
and be in the ·charge of a properly licen~ 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 drivet 
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 ·parlced 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 NJ.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: 

I. The attendant is physically on or in the motor vehicle 
or has the motor vehicle within his field of vision and can reach th~ 
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 
office_~j or . rep,rsenta~les o~ cani_~i shinn~j or ~e:_j' 



ii. When necessary to provide for physical comfort; 
or 

4. The attendant leaves a laden motor vehicle unattended 
in an approved parking area. 

(g) Tires shall be checked for proper inflation and general 
condition after each two hours or I 00 miles of travel, whichever 
occurs rust, 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-prod.ucing metal tools, oils, matc~es, fiJ7~S, 
electric storage battenes, flammable substances, actds, oxtdtzmg 
materials or corrosive compounds shall be canied in the body of any 
motor vehicle transporting explosives, except as pennitted by the 
standards referenced in N J .A.C. 12: 19~.2(b ). 

(i) The driver of a motor vehicle transporting explosives shall 
avoid congested areas and heavy traffic, where practicable. 

(j) Delivery shall only be made to authorized. persons and into 
authorized magazines or approved temporary storage or handling 
areas. 

(k) Moto~ vehicles transporting explosives shall come to a full 
stop before crossing any railway track or main highway, and shall 
not proceed until the driver detennines that the way is clear. 

•0) Only authorized persons or passengers are pennitted 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(02. 

• 
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(d) Motor vehicles at the blasting site and within the vision of 
the blasting 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 explosivet 
from the surface to undeiground operations. 

(b) Explosives in small amounts shall be transported in & 

substantially constructed transport box with lid of plywood at leas• 
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 
powder car of sound construction with an interior and lid of non­
sparking material. 

(d) The hoist operator shall be notified before transporting 
explosives in a shaft. 

(e) Explosives shall be moved from the surface to the under­
ground destination without any delay enroute. 

(0 Deton~to!S and other_ el'.Pio~!!.es shall not be transported 
together in the same transport box, in any shaft conveyance, or in the 
same cargo space of a powder car. Explosives shall not be transported 
in any conveyance containing other material. 

(g) A person shall not ride in any shaft conveyance transporting 
explosives. 

(h) Explosives transported underground by railroad shall be: 

1. In a powder car or. if in small amounts, in a clean empty 
railroad car, 

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· 
plosives; 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. 

lit 



0) When a raUroad car carrying explosives is pulled by a loco­
motive, 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 
a reflectorized sign on each side with the word "EXPLOSIVES" in 
letters not less than four inches in height, upon a background of 
sharply contrasting color. 

(1) The amount of explosives taken to any working area shall 
not exceed the amount estimated needed for the next blast. 

(m) Transport boxes shall not be used to store explosives, unless 
the following shift is to continue loading explosives for the same 
blast. 

12:19~.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. 

(c) When it is necessaiY -to carry explosives which are not in the 
original 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 

12:19~7.1 Scope of subchapter 

This subchapter shall apply to the use of explosives. 

12:19~7.2 Compliance 

(a) Every mine operator employing the service of a blaster shall 
use every reasonable precaution to provide for the safety of his em· 
ployees, all _persons at the blast site, and the pubiJc in the vicinity ot 
the blast_~lte. Suc!!_~perator shall comply with this subchapt~_! 

(b) Every contractor and other persons employing the services 
of a blaster shall use every reasonable precaution to provide for the 
safety of &!I persons at the blast site and the public in the vicinity of 
th~ blast stte. Such contractor and other person shall comply with 
th1s subchapter. 

. (c) ~Y o~ the following shall be jointly responsible for com­
pban~ w1th thiS chapter when involved in any way with blasting 
operat1ons: 

l. Any mine operator, 

2. Any contractor, 

.d. 3. An~ sales individual, company, f1t111 or corporation 
prov1 mg the serv1ces or a blaster, 

4. Any other employer of a blaster, and 

S. Any blaster. 

(d) Where a sales company supplies the services of a blaster to a 
~~tomer, the .sales companf, the blaster and the customer shall be 
JOmtly responsible for compliance with this subchapter. 

(e) Where blasting operations are conducted an employers 
shall ins~~ct all th~ir employees associated with su~h operations in 
the proVJS~ons of th1s subchapter as they relate to employees. 

(0 ~ere blastin~ ~perations are conducted, an employees shall 
comply With the proVlSlons of this subchapter as they relate to the 
employees. 

'n 
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(I) No person utUizi.Dg 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 

. endangennent of the public and property. 

(i) Any person who uses explosives in research, metal cutting 
or fonning, seismic testing, actuating devices or other use shall 
comply with the applicable provisions of this subchapter and provide 
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 offici&! in the 
municipality, or in the absence of the construction officaal, the 
pollee department shall be notified. Notification shall include: 

1. The specific location of the blasting, and 

2. The intended time of the blasting. 

(b) Any penon intending to conduct a blasting operation that 
is a continuous project, such as a quany 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
big 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)l or (c)2 below 
apply. Such notification shall reach the Division at least 24 hours 
prior to the beginning of the blasting operation: 

I. When 400 pounds of explosives are to be used in a 
single day, or 

2. When the blasting is to be con~ucted over a period of 
five or more days. 
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12: t9o-7.4 Documentation at the blasting site. . ·-~~~~ 

Any person conducting blasting operations shall have a~ 
blasting site a current permit to use explosives and evidence • 
insurance required by N.J.A.C. 12:19o-7.S. 

12: 190-7 .S 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 dama1 
including explosion, collapse, and underground utility damage ar 
$100,000 to $300,000 personal if\iury. This requirement shall nt 
apply to any person who possesses a Grade G or H pennit. 

(b) Any person in possession of a valid pennit to use explosi't• 
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 forproperty'damal 
including explosion, collapse, and underground utility damage ar; 
$100,000 to $300,000 personal iqjury. 

(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 on1 
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 excef 
as approved by the commissioner. Surface blasting on State leg: 
holidays shall not exceed 100 pounds of explosives in any sing) 
blast, except as approved by the commissioner. 

(c) Loading of explosives into surface blast holes shall not b 
perfonned 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:i 90-7.7 Blasting in the vicinity of utDity lines 

(a) This section shall apply to: 

I. 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 ofsuch operations. 

(d) When any person conducting blasting operations has no 
verification of the location of utUity 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. 

(0 Whenever blasting is being conducted within SO feet of 
electric, water, sewer, ftre alarm, telephone,. telegraph or steam 
utilities, the person conducting the blasting operations shall notify 
the appropriate representatives of such utllities at·~least 24 hours in 
advance of such blasting. Verbal notice shall be confirmed with 
written notice. 

(g) Whenever blasting is being conducted within 200 feet of a 
railroad, the person conducting the blasting operations shall notify 
the appropriate representati~e of the railroad 24 hours in advance of 
such blasting. Verbal notice shall be confirmed with written notice. 

- I 

(h? ~he!lever blasting is being conducted within 200 feet c: 
pipe dtstnbutmg hquefied petroleum manufactured mixed orna 
gas •. the person con~ucting blasting' operations shall notify th• 
utibty company havmg control of such gas at least three full wo: 
days (excluding Sundays or holidays) prior to blasting S~ch n 
shall be in writing and served personally or by retdstered 

. (i) Whenever blasting is conducted' on a single project : 
penod longer than one day, a single notice of intention shall 
stitute compliance with (0, (g) and (h) above. 

(j) Any person conducting blasting operations in the vic 
of utility lines shall use: 

-- I. A blast hole drilling pattern and blast initiatmg­
cedure that will provide the greatest relief possible in the dire' 
away from the utility line, and 

?-· A type of explosive specifically designed to pa 
propagation between blast holes. 

(k) All blasting operations in the vicinity of underground u1 
lines shall be conducted as follows. 

. . I. The bl~st hole depth in the initial excavation sha 
llimt~ to the elevatJon of the top of the utility line plus one-ha 
the dJStance from the nearest blast hole to the utility line. 

. 2. . Subsequent excavations shall be limited to one-hall 
honzontal d1stance from the nearest blast hole to the utility 

. 3. Under the conditions described in (k)J and (k)2 ab 
the diameter of the blast hole shall not exceed three inches, and • 
one blast hole may be fired per delay period. 

( 4) When a free face has been· established to the furl: 
depth of the trench, the provisions described in (k)J and (k)2 al 
shall not apply. 

ll: 190-7.8 Proximity to highways 

(a) Before blasting within the right of way of a highway w1 
the bank or. unpredictable rock conditions are liable to cause 
rock, the pobce authority having Jurisdiction over the highway ~ 
be notified of intent of the blaster to stop traffic. " 

(b) When blasting under the conditions of(a) above a suffic 
number of persons, each with a red flag not Jess than tw~ feet sq1 
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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 

(a) A sign indicating blasting warning s!3nals sh~ be posted at 
one ar more conspicuous places where blastmg operations are being 
conducted The blaster shall set adequate time sequences between 
warning siioats to give the~publlc sufficient time to take coyer. The 
lettering on such signs shall be not less than four inches ~igh on a 
contrasting backsround. The asterisk on the sign example mdicates 
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 

(b) Warning ·signs shall be posted on all approaches ~pen to the 
ublic within 1 000 feet of any blasting area. The lettenn~ on such 
~s shall be n~t less than four inches high on a contrastin~ back: 
ground, and the signs shall read as follows or express an equtvalent. 

DANGER 
BLASTING ZONE 

KEEP OUT 

(c) Warning signs shall be placed on the right should.er o~ all 
public vehicular approaches at least 35~ feet from b~astma sttes, 
utilizing electric blasting caps. The lettenng on such SIJRS shall be 
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 

(d) The person conducting blasting operations shall ftx the 
time of blasting, check the blast ~a, post guards to keep all ';In· 
authorized penons out of the blast area; and sound the wammg 
signals utilizing an effective warning device. 

(e) When a warning device has been sounded, au penons r 
authorized to be in the ~last area shall leave or take cover and r 
return until the all clear signal has been sounded. 

12: 190-7 .I 0 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 unfilcd explosive materials, and drilling sh 
not be performed in blast holes that have contained explosive rr 
terials. 

(c) When a blast hole has been loaded, no drilling shall I 
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 I 
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 tl 
hole without excessive force. 

(e) Any penon drilling blast holes shall inform the blaster c 
any unusual conditions, such as voids or mud seams. Where til 
blaster is not in close contact with the drilling, unusual conditior 
shall be recorded in writing and sent to the blaster. 

• 12: 190-7 .II Planning and preparation for blasts 

(a) The blaster shall plan each blast taking special precaution 
in loading, delaying, initiation and confmement 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 
more series in parallel or I ,000 or more pounds of explosives are t• 
be used. 

(c) In planning a blast, careful consideration shall be given tc 
the initiating system of the explosive charges. The recommendation 
of the manufacturer of the explosive device to be used shall b• 
foUowed. 



(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 explosivesJnto_ the blast area. There shall be no activity_ _ 
in the loading area, other than loading of blast holes. 

(f) 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. 
12:19Q-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. 

(g) 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) All load~ holes shall be included in the next blast unless 
there is at least 100 feet separa~ion between the loaded h.oles of the 
next blast and the holes being loaded tor a subsequent blast. 

(j) All warning signs shall be posted. 

12: 190.7.12 InitJBtion with electric detonaton 

(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. 

I. All blasting operations shall be suspended and all per­
sons shall be removed from the blasting area during the approach 
and pro~ of an electric storm. 

' 

2. Signs warning a,Pinsl the use of mobile radio traJ 
mitten shall be posted on all roads within 3SO feet of the blasti 
operations. 

3. The blaster shall comply with the Radio Frequen 
Radiation Hazards,lME No. 20.1978. 

. · 4. Before commencing blasting operations under hi. 
· voltage electric power lines or in other areas suspected of b,avi. 
extraneous electric currents, the area shall be tested for extraneo 
electric current by a competent person using an instrument design· 
for this purpose. Where e~~neous electric currents exceeding O.t 
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 bb 
holes, the area shall be tested for extraneous electric current by 
competent person using an instrument designed for the purpo! 
Testing need not be performed where the possible source of e 
traneous electric current is removed or turned off. This provisi' 
shall not apply. to overhead electric Jines, when the utility com par 
gives approval to use electric blasting caps. 

6. The leg wires of the electric blasting caps shall t 
kept shunted unless being tested or wired into the blasting circw 

7. The faring line shall be kept shunted until immediate 
prior to the time of hook-up to the blasting machine or faring switc 

(b) Where electric blasting caps are used under electric pow· 
lines, the firing line shall be weightetl 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. 

I. All electric blasting caps used in a single blast shall 1 
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 tl 
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. 



P• 4·. · The faring line shall be a solid wire and have sufficient 
capacity to carry the faring current and have a current carrying 
capacity of not less than No: 14 American Wire Gage copper wire. 

S. Electric blasting caps shall be tested for continuity 
after the blast hole has been loaded and before the stemming is 

added. 

(d) Precautions shall be taken in the sequence of wiring the 
blasting circuitry. 

1. The wiring of the blasting circuitry shall not com­
mence until the work can proceed to completion without interrup-

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. 

4. The connection wires shall be connected to the firing 
line and teste4 for continuity. The firing line shall be re-shunted. 

S. All testing shall be done by a blasting ohmmeter 
designed for the purpose. The ohmmeter shall be kept in good condi­
tion and be periodically tested. A malfunctioning ohmmeter shall 
be repaired by the manufacturer or the manufacturer's assigned 
representative when used for this purpose. 

(e) When blasting with a blasting machine, the blasting machine 

shall be: 

1. Designed specifically for this purpose, 

2. The Rted capacity needed, 

3. In good working condition, 

4. Tested at least once a month by procedures recom­
mended by the manufacturer, 

S. Repaired only by the manufacturer or a competent 

person, and 

6. Protected from damage. 

(0 Precautions shall be taken when firing from a power line 
source. 

. I. !Jte firing circuitry shall not be grounded or lacr. 
where tt can p1ck up extraneous electric current. P · 

. 2 · The firing line shall be a solid wire and have sufficie.· 
capa~ty to carry the faring current and have a current carryi:1 
capacity of not less than No. 14 American Wire Gage copper wb-t 

3. 
condition. 

The insulation on aU firing lines shall be in goo· 

. 4. When in a tunnel or other narrow passage, the flrin 
line sh~ be placed on insulators on the wall opposite other electri 
powerbnes. 

S. There shall be a safety switch on each branch ftrin1 
line. 

6. The main permanent faring line shall be arranged t< 
~I~ch. safety switch, at. least a five foot lightning gap, and a powe: 

. 7. All switches for power circuits shall be the pro e1 

cap~~1ty, enclose<!, ~apable of being locked in the "off' or "op:n•· 
position, and be d1stmctively labeled. 

8. The power source shall not exceed SSO volts. 

9. All switches shall be kept locked unless fuing 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 ~pool of safety f~ shall be test burned to deter­
mme the burrung 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 
deSJgned ~or that specific purpose. This work shall be performed at a 
safe locahon. 

(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 puQ,ose. ' 
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(f) Timins shall be such that the fuse in the last blast hole to 
rue is bumin& within the hole before the fii'St blast hole rues. .. 

(&) ·When more than five fuses are to be lishted, two individuals 
shall be present. No indivUlual shall lisht more than IS individual 
rues. 

12:190-7.14 Initiation with detonating cord 

(a) Detonatins cord shall be in sood 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) Detonatin& cord down lines in blast holes shall be attached 
to a cap sensitive primer charse. Where the core load is light, the de· 
tonatin& 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 connecton and blastin& caps, used with detonatlna 
cords shall be handled with the same safety precautions as other 
detonators. 

(d) Detonating cord down lines shall be cut free from the spool 
when the primer charse 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. 

(0 When ruing the detonating cord system with electric blast· 
ing caps, the caps shall be taped or futened securely to the trunk 
line· with the closed end of the cap pointing in the same direction 
the detonating cord is to rue. The cap shall not be attached until 
just before ruing time. 

(&) In areas where blast noise could be a problem, all detona· 
tina cord on the surface shall be covered with at least one foot of 
earth, sand or stone chips. 

12: 190-7 .I 5 Initiation with other detonating systems 

Detonating systems not specifically addressed in this subchapter 
shall be utilized in accordance with the manufacturer's recommenda· 
tions. 

12:190-7.16 Explosives at bluting site 

(a) The amount of explosives taken into the blasting area sla 
not exceed the amount estimated by the blaster u 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. ----

(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 blastin& sites in close proximity to the public, all e 
plosive materials shall be stored in Type 3 maaazJnes until irnm 
diately before beinsloaded 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 transportiJ 
explosives at a blasting site parked in accordance with Table S. i 
and attended. 

(i) No explosives other than those in Fume Class 1 shall l 
used in undersround mines, except qxplosives complying with Fun 
Class 2 or Fume Class 3 may be used, if adequate ventilation hu be€ 
provided. The fume classification shall comply with Table 7 .16(i 

Fume 
Class 

1 
2 
3 

Table 7 .16(i) 
Fume Classification 

Poisonous Gases per 
(I 1/4" x 8") Cartridge of Explosives• 

cubic feet 

less than 0.16 
0.16 to 0.33 
033 to 0.67 

Note to Table 
• The U.S. Bureau of Mines limits poisonous or toxic gases to 2 
cubic feet per pound of pennissible explosive. · 
__j) ___j ,__...j--_j--____.j-.__j- -Ai , ___ ]} 



0) 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. 

(I) AU 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 shaJI be u~der the direct. supervision of 
a blaster holding the proper grade perm1t 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. 

(e) 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. 

(0 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 ~rimers~ the wo~ shall be. per­
formed adjacent to the blast hole JUSt pnor to usang the pnmer. 
A nonsparlcing 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 
faring time as possible. When there is a delay, the loaded blast holes 
shall be under the obseJVation of a guard stationed in the area. 

I ---,j 1-- 'J f=='j I "I 1- t r~"='l 1- -"J 1-'',c~="J 

0) 'l'!o exl?losive materials shall be loaded into a blast hole ant 
left ovem1ght Without the approval of the commissioner. 

(k) During the loading operation, the blaster shall have a helf~ 
or the blaster shall be under the direct observation of another pei'S\)J 
capable of assisting in emergencies. 

12:190-7.18 Firing the blast holes 

(a) Before firing a blast which could cause iJUury to pei'S(\11: 
or damage to property from fly-rock, the material to be blasted shal 
be properly covered with blasting mats. 

(b) The blaster shall fix the time of blasting. 

(c) Prior to connecting the flring line to the blasting machire 
or permanent firing line, the blaster shall be certain that all persor.s 
have been cleared from the blast area, all approaches to the blast 
~ea are guarded, the traffic stopped when blastins in proximity to 
hiahways, and the proper warning signals sounded. 

(d) The blaster shall designate a competent person to operate 
t~e blasti~g machine when duties associated with the blasting opera­
bon 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 fued, the fuing line shall 
be disconnected from the blasting machine and all blasting lines shall 
be ~unted. Wh~n firing from an electric power source in underground 
blasting, .the s~•tches ~hall be locked in an "Ofr' or "Open" position 
and the hghtn1ng gap shall be open. 

• 
(b) ~o person shall enter an underground blast area until at 

least 1 S mmutes has elapsed after a blast. 

(c) The blast site shall be inspected to determine if all charges 
have been f~red before worlc is resumed. 

(d) If explosives or blasting agents are suspected of burning in 
a blast hole, all persons in the blast area shall move to a safe location 
and no person shall return to the blast area for at least one hour. 

12:190-7.20 Misfires 

(a) When a misfire is discovered, the blaster shall provide pro­
per safeguards and notify his employer. 
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(b) No wodt shall be done except that necessary to remove the 
hazard of the misfire and only those employees necessary to do the 
wodc shall remain in the danger zone. 

(c) When broken wires, faulty ~nnections or sh~rt circuits 
are determined to be the cause of a m11fue, proper repaus shall be 
made and the chaqe refired, provided the burden has not been 

. dangerously weakened. 

(d) When the blast hole cannot be refued, the stemming may 
be removed from the misfued blast hole by th~ ~se of compressed­
air water or other suitable means. A new prunmg chaqe may be 
added, th~ hole restemmed, and fu-ed providil!g there is no danger 
of-fly-lock 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 b!Oken rock 
shall be carefully removed by hand until the unfired hole 1s exposed. 
If there is no danger of fly-rock from weakened burdens, the blaster 
may reprime the hole and fire. If there is a dange~ of fly-rock, th~ 
unfired explosives in the hole shall be washed out with water. 

(f) If conditions preclude the procedure describ~ in (e) above, 
the blaster in charge shall safeguard the area and not1fy the appr~­
priate officials of the Division of Workplace Standards. All work m 
the danger area shall cease pen~ing a joint ~~v~stigation by the 
blaster and the appropriate offic1als 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. vehi~le or equip~~nt over electric 
blasting caps, leg wires, connectmg wares, detonatang cord, or other 
explosive materials. 

(b) Liners shall not be used in blast h~les, unle~ prope~ J?re· 
cautions are taken to prevent the accumulat1on of static electracaty. 

(c) Only truck mounted or portable units for mixing or load· 
ing blasting agents shall be used • 

.__,j ._j) __j __j) _______] "711, _ _] _______] __j) ___] _ _j 

(d) The mtxmg and loading of blasting ·agents at the bla 
site for immediate use may be permitted under the following cond 
tions; 

I. When under the direct supervision of a licensed blaste 

2. When in a reasonably safe location, considering tb 
quantities involved; 

3. When using equipment, materials and methods tl 
proved by the commissioner as adequate to provide for proper a.·t­
safe mixture without frictional heating, compaction or confinemen1 
and 

4. When in quantities at locations which are app~opriat· 
for storage, handling and transportation of blasting agents. 

(e) Loading equipment shall be removed from the blast sJ~· 

prompUy after the loading of the boreholes is comple~ed. 

12: 19o-7 .23 Pneumatic loading of explosives 

(a) Pneumatic loading equipment shall be constructed of rna 
terials compatible with the type of explosive materials to be used 

(b) Pneumatic loading equipment shall be used according tc 
the recommendation of its manufacturer. 

(c) A positive ground device shall be used to prevent thf 
accumulation of static electricity in the system. The ground shall 
be separated 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 dissipate static under potential field 
conditions. 

(g) The compressed air supply shall be free of solid particles 
greater than 20 mesh size. 

(h) The air pressure to the pneumatic loader shall not exceed 
the recommendations of the manufacturer. If neceSSBJY, the supply 
shall be controlled by a pressure regulating valve in the air supply 
line. A pressure relief valve set at I 0 percent above the loader's 
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operatinJ pressure shall be placed in the line ahead of the regulatin& 

valve. 
(i) The temperature of the air supplied to the pneumatic loader 

shall not exceed ISO degrees F. 

(j) When electric detonators ue used, the lea wires shall be 
placed outside the discharae 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 

(a) ArJ.Y person responsible for demolition by explosives shall 
comply with all applicable provisions of this chapter. 

{b) A person intending to demolish by explosives any con· 
struction which exceeds 25 feet in height shall notify the appropriate 
officials of the Division of Workplace Standards at least 14 days in-
advance of the demolition. 

(c) Where a construction is to be demolished by explosives 
which is within 200 feet of a public way or another construction not 
included in the demolition project, the notification requited by (b) 
above shall be in writing and provide 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 contsactor at the demolition 

site, 
4. Height and type of construction to be demolished, 

S. 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, 

6. Name and address of the police official responsible 
for traffic safety in the vicinity of the demolition site, and 

7. Name and address of the construction official at the 

demolition site. 

an 
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(d) A person intending to d lish -
feet in height in a congested area s~o a construction over 
the placement of explosives and i~itiatiprepare a blast plan show 
charges. Such a plan shall be prepared ~n1 se,u:;;:,e of the explo! 
blast and shaiJ be kept at the demolit" ea;;t ti e days before 
commissioner. ton st e or approval by , 

(e) The commissioner may · · 
the feasib~lity of the blast plan J::rlt:eda . tes(td)blasbt to detennJ 
blast plan ts approved. m a ove before t 

. (0 Upon approval of the pia b th . . 1n charge of the demolition . n Y e comnuwoner, the pers• 
~1'1;1c~ion official in providingpro:e~~:P.all cdoperate with th~ co 
YlClmty of the demolition site up to a~d ant :OW.d control._m t: 
blast. Where there is no full r :' e time of fmng tl 
P~ity, the person in charge 0 :'f:e c::~~.tion of~cial in the muni• 
with the police department Th 1 Ion project shall coopera 
project shall arrange a meeiin ~~erson in charge of the demoUt1c 
Division of Workplace StanSardth ::e appropriate_ officials of ~l 
himself to finalize aiJ plans at teS:t 20 eh consbtrutiction official, an ours e ore the fuing tim· 

(g) Explosives for the demolitio shall 
the demolition site until all sal n not ~e brought ir.t 
similar activities are ~ompleted. vage, pre-weakenmg testing, aa, 

Typ~h~ ~ explosives a.t the demolition site shall be stored in 
the time ol~~:, ~:~e;~n shall be at~nded at all times up t• 
and the construction offi "al e_r approve by the commissione 
official the police departm~~t' :~ ~;~:c,~:~nce of the constructioJ 

(i) At least 18 hours shall b · ded of salvage and other work and e pr-?vt . between the completior 
ment of explosive charges and '!he fmng tun~ to allow for the place· 
necessuy to prevent flying materi.Y:e~wac:ons rJ the pr~~ution! 
persons or property damage. cou cause U\JUIY to 

(j) Unconfined explosive h shape charges and kickers sh c arges such .as detonating core.' 
materials which will reduce th:na:eb:reref.~ w1thf: energy absorbing 
of the explosives. e ,ects rom the detonation 

(k) Only explosives commerciall d · 
demolition being conducted shall be Y d e:red for the type of 
approves the use of substitutes. use ess the commissioner 

(l) Prior to the detonation of th 1 · munication system shall be establishede ebxept ostvesth, a twoli way com­ween e po ce official 
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mafntalnins crowd control and traffic safety and the blaster fuing 
the blast. 

(m) The poUce official in charge of crowd control and traffic 
safety at the demoUtion site shall notify the blaster fuing the blast 
prior to the fmal blast wamins signal if the designed safety area 
surroundins 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 conductins 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 ·nat frequency re­
sponse (t3 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 (t3 decibels) over the range of at least 6 to 200 Hertz. 

(d) When blasting is of a continuins 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 penon 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 penon conductins 
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 (c)l or (c)2 below.ln 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. 
~ -.-.....Jl ________] . ~ ~ ..___j .___._j .___11 ~ 

1. Blasting near buildings shall be in accordance with (d 
(e), (f) or (S) below. 

2. Blastins near structures shall be in accordance with (I 
below. 

(d) This subsection shall apply to ground vibration limits fc 
blasting operations near a buildins 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. 

I. The maximum amount of explosives detonated sha 
not exc~ed the limits shown in Table 7 .26((1). 

Table 7 .26(d) 
Distance Venus Weight of Explosives Method• 

Distance to a Weight of Distance to a Weight oi 
Buildins Explosive Building Explosive 

feet feet per Delay feet feet per Delay 
over not over pounds over not over pounds 

0 to 5 
S to 10 

10 to IS 
IS to 60 
60 to 70 
70 to 80 
80 to 90 
90 to 100 

100 to 110 
110 to 120 
120 to 130 
130 to 140 
140 to ISO 
ISO to 160 
160 to 170 
170 to 180 
180 to 190 
190 to 200 
200 to 220 
220 to 240 
240 to 2SO 

•• 
6 

114 
1/2 
3/4 

7 1/4 
9 

10 1/2 
12 
13 3/4 
IS 1[2 
17 1/2 
19 1/2 
21 Il2 
23 1/4 
25 
28 
30 1/2 
34 
39 
42 

250 to 260 
260 to 280 
280 to 300 
300 to 32S 
325 to 350 
350 to 375 
375 to 400 
400 to 4SO 
4SO to SOO 
SOO to S·50 
SSO to 600 

• 600 to 6SO 
6SO to 700 
700 to 7SO 
7SO to 800 
800 to 8SO 
850 to 900 
900 to 9SO 
950 to 1000 

1000 to 1100 
liOO to 1200 
1200 to 1300 

45 
49 
ss 
61 
69 
79 
85 
98 

liS 
13S 
ISS 
17S 
19S 
220 
240 
263 
288 
313 
340 
37S 
43S 
493 

Note to Table 1.s 
• This table over 60 feet is based upon the formula W = L 

90 
•• 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 deta. 
nated on any single delay period exceeds 520 pounds, the ground 
vibration limits for buildings shall comply with (e), (0 or (g) below. 

3. If the ground vibrations are not within the blasting 
criteria of CO 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. 

I. 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 soo 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 (0 below due to either blast design or geological condi­
tions, the commissioner may require a modified control method for 
the blast site. 

CO This subsection shall apply to 11;0und 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. · 

,. . 

I. The blasting shall be conducted so that" the low fre 
quency grounc:f vibration does not exceed the limits of Figure 7 .26(t) 

Figure 7 .26(0 
.. _Freq~ency Versu~_Particle Velocity Method 
• I I ' ''''I 

0.751n1HC. 
lkywall 

------- ___ ., , , 
, , 

. . 

'~,----~--~~~~~~----~--~~~~ 
10 

FREQUENCY, Hz 

Note to Figure 
• Figure from U.S. Bureau of Mines, Report of Investigation 8: 

~) This subsection shall apply to ground vibration limits 
bl~t~ng operations utilizing a modified scaled distance established 
petition. 
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~ith the k1ast~ter,: .:!~:~:~ !::s!~~~J ~:.~:~~~!':a~ 
IJ!I, the com~JSSJoner may be petitioned to set a modified seal~ 
:~~~.ce equation which would be less restrictive than (d) or (e) 

J. '11'" llcttlllon 11hall fncludo: 

A \Yilt I''" lilttiPm"nl ul' lh~ r~UiiOilli for tho request, 

U. -A map shuwlnlu~sl\l~n""ts within a rudius of 3,000 
feet of the blast site, -

iii. A proposed method of establishing a modified 
scaled distance, 

iv. An outline ofthe testproceduresincludingmonitor­
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 fmt 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 (0 above. The modified scaled 
distance equation shall be prepared by a competent person and 
submitted to the commissioner for approval. 

4. "'"'" arrroval hy the commissioner, the modified "-..t.,t ,ti,IAn,"'' NUAii,,n n1A,\' ""' u~t ar fht- ~Uk blast site in 
a't.t"~ ,,, ,,n, '"") ,,,. ,n .. "''"" I'I\''"'N: 

i. The conditions under which the testing was per­
formed do not change, 

nl•'nlhs. 
ii. The procedure established is verified every six 

an. 1'lt<- n"~••W $1,."'.aJN d&:r.an..~ ~uatiou is nor 
waiU\alb· ,h~.trut\1. 

(h) lltis suhSt>~lion shall apply ro ground vibl'3tion limits on 
srru,·run-~. 

true J • The limits for gro d . . · 
~r s!:~ shall not exceed a pe:k P:;:;~tionl w~en blasting n~ 

• ve OCJty of two inchc 

. (i~ Instrumentation 
(J)J, (J)2, and (j)J below. used in this section shall comply witl 

J. 
approved. All instruments and J t 

n• rumentutJon •Y•tom• lhiiJ b· 

2. Unlcs~t Oeld aoJaml J 1 tion capability, the in•trumenls d.~i ~Uir~~~~· llllv• ,,.,,.,.,, ""Uhtll 
manufacturer's instructions at leut 0 

11 
e ''"'b•d """""U111 lu U1· son. - -· _ _ nee a year Y a competent pcu 



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 approved 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: 19o-6. 

(b) No person shall deliver any explosive to any carrier unless 
such explosive conforms in all respects, including marking and 
packing, to NJ.A.C. 12: 19o-6. 

(c) Every railway car containing ~xplosives which has reached 
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 aiiport 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, after receiving 
such notification, to some place meeting the provisions of this 
chapter. 

12:190-8.4 TraDer-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. 

(b) Shipments of explosives by TOFC or COFC shall no1 
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 n~; 
removed, the carrier shall immediately dispose of the shipmen! 
storage, by disposal or, when necessary to safety, by destruc1 
under supervision of a competent person. 

(d) If storage is required to comply with (c) above, sto1 
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. 

(e) When local conditions make the acceptance, transpc 
tion, or delivery of explosives unusually hazardous, local restrict. 
shall be imposed by the carrier. 

(f) . For shipment of Class A explosives, when practicabk 
any pomt, regular days shall be assigned for receiving trailers . 
containers for shipment. 

(g) To enable the carrier to provide proper flatcars for sl 
ment of Class A explosives, the shipper shall give to t])e 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 tram 
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 rue. They sl 
not be placed under bridges or overhead highway crossings, or in 
alongside of passenger sheds or stations, except for loading or 1 
loading purposes. 



12:190-8.5 Designation offacllities 

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. 

SUBCHAPTER 9. 

BLASTING AGENTS 

12:19~9.1 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 forth 
bulk delivery and mixing of blasting agents in intrastate commerc 
or in transportation off-the-highway shall comply with the appUcabl 
sections of N .J .A.C. 12: 190-6. 

12: 19~9.2 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 NJ.A.C. 12: 190-S 

(b) In determining the distan~ 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 arr 
monium nitrate must be included only SO percent of its weight sh~ 
be used. 

12: 1 ~9.3 Mixing buildings 
• (a) Buildings used for the mixing of blasting agents shall co11 

form to this section, unless otherwise specifically approved by t.'l 
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 tanl 
rupture, the oil will drain away from the mixing plant buildins 

(e) The building shall be well ventilated. 

;;, 
~ 
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(f) Heating units which do not depend on combustio~ pro­
cesses when properly designed and located, may be used m the 
build~g. All direct sources of heat shall be provided exclusively from 
units located outside the mixing building. 

(g) All internal-combustion engines used for electric power 
generation shall be located outside the .mixing building, or shall be 
properly .ventilated and isolated by a fuewall. The exhaust system 
on all such enpnes shall be located so that any spark emissio!' ~an­
not be a hazard to any mateQal in or adjacent to the buildmg. 

(h) All electrical switches, controls, motors, and lights located 
in the mixing room of the mixing building shall confo"!' .t~ the 
National Electrical Code, NFPA 7G-1981, for Cl~ II, DIVISion 2 
locations. The frame of the mixer and all other eq~1pment that may 
be used shall be electrically bonded and be prov1ded with a con­
tinuous path to the ground. 

11:19().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 confmement. All bear­
in&s and drive assemblies shall be mounted outside the mixer and be 
protected against accumulations of dust. All surfaces shall be ac­
cessible for cleaning. 

(c) Mixing ~d packaging equipment. shall. be construct~~ of 
materials compatible with tlie fuel-ammoruum nttrate compos1t1on. 

(d) Suitable means shall be provided tn prevent th~ flo~ of 
fuel oil to the mixer. In gravity flow systems, an automatic spnng­
loaded shutoff valve with fusible link shall be installed. 

ll: 19G-9.S Compositions 

(a) The provisions of this section shall be considered when 
determining blasting aaent 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 req_ulred by the commissioner. 

(c) Oxidizers of small particle size, such as crushed ammonium 
nitrate priUs or fmes, may be more sensitive than coaner products 
and shall be handled with greater care. 

-
(d) No hydrocarbon liquid fuel with flash point lower than that 

of No. 2 fuel oil ( 125 degrees F minimum or legal) shan be used. 

(e) Crude oil and crankcase oil 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. 

(g) Metal powders, such as aluminum, shall be kept dry and 
shall be stored in containers or bins which are moisture-resistant or 
weather-tight. Solid fuels shall be used to minimize dust explosion 
hazards. 

(h) The provisions of (d), (e) and (0 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 
usc. 

ll:l9o-9.6 Precautions at mixing plants 

(a) 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 rue. 

(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 packaging building shall be cleaned 
regularly and thoroughly to prevent excessive accumulation of dust. 

(e) Casual sources of ignition and ftrearms (except ftrearms 
carried by guards when authorized by police authorities) shall not be 
permitted inside of or within SO feet of any building or facility used 
for the mixing of blasting agents. 

·(0 The land surrounding the mixing building shall be kept 
clear of brush, dried grass, leaves and other combustible materials 
for a distance of at least 2S feet. 

(g) 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 usee! in or 
around the mixing or storage area of the plant unless the equ1pment 
or area has been completely washed down and all oxidizing material 
removed. 

(i) Before welding or repain to hollow shafts, all oxidizing 
material shall be removed from the outside and inside of the shaft 
and the shaft vented with a minimum one half inch diameter open-
ing. 

(j) Explosives shall not be stored inside of or within SO feet of 
_JlnY building or facility_ used _!or the mixing of blasting agents. 

12:190-9.7 Pneumatic unloading from bulk mix delivery motor 
vehicles 

. (a) Pneumatic loading from bulk mix delivery motor vehicles 
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 .,tectricity. 

(c) A discharge hose shall be used that has a resistance range 
that will prevent conducting stray currents, but that is conductive 
enough to bleed off static buildup. 

(d) A qualified penon shall evaluate all systems to determine 
if they wUI adequately 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 of com­
patible materials,' and adequately supported and braced to withstand 
the combination of all loads, including impact forces arising from 
product movement within the bin and accidental vehicle contact 
with the support legs. 

(c) The bin discharge gate shall be designed to provide a closure 
tight enough to prevent leakage of the stored pl04uct. Provision shall 
also be made so that the gate can be locked. 

(d) Bin loading manways or access hatches shall be hing~ or 
otherwise attached to the bin and be designed to permit locking. 

(e) Any electrically driven conveyors for loading or unloading 
bins shall conform to the National Electrical Code, NFPA No 70-
1981. TheY shall be designed to minhnize damage from corrosion. 
__] I :___.j _____j) ____j __j) __j) ______j) __jl 

(0 Bins containing blasting agents shall be located in accoidu 
with Table S .1 0 of N.J .A.C. 12: 190-S. · ·: . · ; .. ~.tw 00 

; ' I " f j Ll'tt~t~ 

(g) Bins containing ammonium nitrate shall be separated 'fa 
blasting agent storage and other explosives storage in aecordan 
with Table S.l 0 of N.J.A.C. 12: 190-S. • ·., ·l·n; 

, · ' ,., ! t 

(h) Good housekeeping practices shall be maintained arow 
any bin containing ammonium nitrate or blasting agents. n 
includes keeping weeds and other combustible materials clear 

. within 25 feet of such bin. Accumulation of spilled product on t 
ground shaD be prevented. 

12: 190-9.9 Storage of blasting agents and supplies 

(a) This section shall apply to the storage of blasting agents 8J 
oxidizers used for mixing of blasting agents. 

(b) Blasting agents or ammonium nitrate, when stored 
conjunction with explosives, shaD be stored as provided in NJ.A.• 
12:190-S. 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 highc 
classification (lower number). 

(d) Magazines in which blasting agents are stored shall be COJ 
structed so as to eliminate open floor drains and piping into whic 
molten materials could flow and be c6nfined in case of f~re. 

(e) Semi-trailers or full-trailers used for highway or on-sit 
transportaiion of the blasting agents may be used for temporaril 
storing these materials, provided . they are lOcated in. accorc:tanc 
with N.J.A.C. 12:190-S. Trailers shaD be provided with substantiE 
means for locking, and the trailer doors shall be kept locked, excep 
during the time of placement and removal of stocks of blastin 
agents. 

(0 Piles of ammonium nitrate and warehouses containin: 
ammonium nitrate shall be separated adequately from readily com 
bustible fuels. 



3. Cabinets separated from flammable Uqui~s, flamma~le 
solids and oxidizing materials by a wall having a nrc resiStance ratmg 
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: I 9o-S. 

12:190-10.3 Black powder 

(a) Black powder not exceeding SO pounds may be stored. in a 
residence. Black powder not exceeding f!ve pounds ~tored m a 
residence shall be in approved USDOT shippin.g containers. B!ack 
powder exceeding five pounds but not exceedmg SO pounds m a 
residence shall be in a Type 4 magazine. 

(b) Black powder not exceeding SO poun~s intended for re­
sale may be stored in any building and shall be m a Type 4 mdoor 
magazine. 

(c) Black powder excee~ SO ~o~nds shall be stored in a 
Type 4 outdoor magazine, outSide of bwldmgs. 

12:190-10.4 Smokeless powder and black powder 

If smokele~ 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 m the 
amounts not to exceed 36 pounds and black powder n~t to ex~ed 
five pounds may be sold to private persons for use m reloadmg 
small arms ammunition for personal use and not resale. 

.. 

. ·------·------
SUBCHAPTER II. 

SALE OF EXPLOSIVES 

12:190-11.1 Scope of subchapter 

(a) This subchapter shall apply to ·the sale of commerc 
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 
mercia) 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 Ji 
and their packaging with the appropriate officials of the Division 
Workplace Standards. A sales publication with a complete descripti 
of the 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 pennit to seU, transport, store or t 
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) No person shall load explosives onto a buyer's vehi' 
which readily can be observed to be not in compliance with N.J.A. 
12: 19()-6 . 
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(g) Caked ozidizers, either in bags or in bulk. shall not be 
loosened by blasting. 

(h) Every magazine used for the storage of blasting agents shall 
be under the supervision of a competent person who shall be not 
less than 21 years of age. 

.. , .. 

~ r-- r-- ~ r~ r-· r----- r--­

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 powdtr 
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 least one 
inch thick, with an interior of nonsparldng 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 I 00 pounds stored in a residence shall be in a cabinet, 
and not more than one cabinet shall be used. · 

• 
(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: 

I. 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 PUBUCATIONS REFERRED TO 
IN THIS CHAPTER 

12: 190-12.1 Documents referred to by reference 

{a) The fuU title and edition of each of the standards or publica­
tions referred to in this chapter are as follows: 

I. 27 CFR Part SS, Commerce in Explosives; 
2. 49 CFR Parts 171 through 178, Hazardous Materials 

Regulations; . 
3. 49 CFR Parts 390 through 397, Federal Motor Carner 

Safety Regulations; . 
4. IME Safety library Publications No. 20-1978, Rad1o 

Frequency Radiation Hazards; 
5. NFPA No. 70-1981, National Electric Code; 
6. NFPA No. 498-1976, Explosives Motor Vehicle 

Tenninals; 
7. NJAC 5:23, Unifonn Construction Code; 
8. NJSA 21: IA-128 ct seq., Explosives Act; 
9. NJSA 21:2-1 et seq., Manufacture, Storage and Trans­

portation of Fireworks; 
10. NJSA 21:3-1 ct seq., Sale and Public Display of 

Fireworks; 
II. 
12. 

Act; and 
13. 

18 USC Chapter 44, Gun Control Act of 1968; 
29 USC 65 I et seq., Occupational Safety and Health 

USPC-1980-20th Edition. United States Pharmacopeia. 

12:190-12.2 AvailabUity 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 nonnal working days: 

New Jersey Department of Labor 
Division ofWorkp1ace Standards 

Labor and Industry Building, Room 11 03C 
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 liste.d. below. The 
abbreviations preceding these standards and publications have the 

following meaning and are the organizations issuing tbe standards 
and publications listed in NJAC 12:190-12.1. 

CFR Code of Federal Regulations 
Copies available from: 
Superintendent of Documents 
Government Printing Office 
Washington, D.C. 20402 

IME Institute of Makers of Explosives 
1515 Eye Street, N.W. 
Suite 550 
Washington, D.C. 20005 

NFPA National Fire Protection Association 
Batterymarch Park 
Quincy, MA 02269 

NJAC New Jersey Administrative Code 
Copies available from: 
Construction Code Enforcement Section 
Department of Community Affairs 
363 West State Street 
Trenton, NJ 08608 

NJSA New Jersey Statutes Annotated 
Copies available from: 
Office of Safety Compliance 
New Jersey Department of Labor 
CN386 
Trenton, NJ 08625 

18 USC - United States Code' 
Copies available from: 
Bureau of Alcohol, Tobacco and Fireanns 
U.S. Department of Treasury 
2 Penn Center Plaza, Room 360 
Philadelphia, PA 191 02 

29 USC - United States Code 
Copies available from: 

USPC 

Occupational Safety & Health Administration 
U.S. Department of Labor 
1 S 1 5 Broadway 
New York, NY I 0036 

United States Pharmacopeia! Convention, Inc. 
1260 I Twin brook Parkway 
Rockville, MD 20852 
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