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(D.C. Cir. 1980). That deciaion addressed 
two blasting issues: (1} The 1,000-foot 
limitation on blasting near houses, 
schools, and other buildings in 
I 715.19(e)(1)(vil), and (2) the 1.o-inch
per-second limitation on particl~ 
velocity produced by blasting in 
l715.19(e}{2)(ii). The court ruled that the 
1,000-foot limit was not authorized by 
Sections 522(e) (4) and (5) of the ~ct and 
that the 1.0-inch-per-second vibration 
limit was arbitrary and capricious 
because it lacked technical support. 

On May 16, 1980, in litigation over the 

Summaries of each of those meetings 
have been included in the 
Administrative Record. 

The rules adopted today place 
Increased responsibility on design 
professionals, suCh aa certified blasters 
and blast vibration e rts in 
estab s e es standards to 
meet e re ato fi ormance 

permanent program rules, the U.S. 
SUioUIAJIY: The Office of Surface Mining District Court for the District of 
Reclamation and Enforcement (OSM) is Columbia remanded the 1,000-foot 

etanda s contained erein. 'Ihiise 
o~rators staying withl!i ibe approved 
lliiiita, complying with approved 
Pirformance standarils, and maintaining 
a responsible relationship with 
surrounding residents will be _able to_ 

· operate without additlonil_cons~int. 
-:-Technical References. Ill 

·promulgating the previous permanent 
program rules governing blasting, OSM 
analyzed the technical references which 
were available through 'the fall of 1978. 
Those materials are listed at 44 FR 
15179. OSM relied upon those 
references, as weU as the following 
additional and. in aome cases, more 
recent technical documents in the 
development of these revised rules: 

amending ita rules governing the use of · limitation on blasting in I 816.65((}. In · 
explosives. The rules revise the re: Permanent Surface Mining 
requirements relating to blasting Regulation Litigation, No. 79-1144 
atandards, pre blasting surveys, airblast. (D.D.C. May 16. 1980). The court did not 
ground vibration and flyrock, monitoring invalidate the 1.0-inch-per-second 
of blasts, and blast design. Final rules vibration limitation.-but at footnote 19 in 
are adopted for the initial regulatory Jts opinion the court recognized -that_ the 
program. and the permanent regulatory court of appeals bad invalidated a 
program. The rules govern the blasts similar provision in 1 715.19(e)(2)(ii) in 
associated with surface and the initial program rules. To Implement 
underground mines. The effect of the . the court's decision. U 616.65{(} and 
rule is to provide increased flexibility to 817.65(!) were suspended by notice at 45 
design professionals to meet the FR 51549 (August 4, 1980). 
regulatory performance standards In response to these decisions, 
contained in this rule. amendments to the blasting rules were 
EfFECT1VE DATE: April 7, 1983. proposed at 46 FR 6982 Uanuary 22, 
FOR FVRTHER INFORMAnON CONTACT: 1981). These proposed rules were later 
Arthur Anderson, Office of Surface Mining, withdrawn. by notice at 46 FR 32455 
U.S. Department of the Interior, 1951 Uune 23, 1981) to allow OSM to . 
Constitution Ave., NW., Washing1on. undertake a more general review of 811 
DC 20240; 202--343-5954. the blasting rules under the permanent 
SUPPI..DIENTARY INFORMAnoN: regulatory program. On March 24, 1982, 

L Background. OSM proposed to amend many of the 
D. Discuulon of Rules Adopted and rules governing the use of explosives 

Response• to Comments. under the initial and permanent 
· W. Procedural Mattera. · regulatory programs {47 FR 12760). · 

I. Background. OSM today adopts many of \he rules 
The Surface Mining Control and proposed on March 24, 1982. Final rules 

· Reclamation Act of 1977, 30 U.S.C. 1201 are adopted with regard to the use of 
et seq. (the Act), seta forth initial explosives under the initial regulatory 
regulatory procedures, permit program (§ 715.19). Final rules are also 
requirements, and performance adopted under the permanent _regulatory 
atandards in Sections 502(c). 507(8), and program for surface {11816.11 and 
515{b)(15), respectively, governing the 816.61-at6.68) and underground 
use of explosives in surface coal mining en 817.11 and 817.61-at7.68) mines and 
operations. Section 516 provides with regard to blasting plana (I 780.13} 
performance standards governing the for surface mines. 
surface effects of unde.rground min.ing. n. Di8cuaaion of Rules Adopted and 
Rules implementing those sections ~ere Responses to CoiOIIMilta 
published by OSM at 42 FR 62839 
(December 13, 1977) under the initial 
regulatory program (30 CFR 715.19) and 
at 44 FR 14901 (March 13. 1979) under · 
the permanent regulatory progra.m (30 
CFR 780.13, 816.11, 816.6t-at6.68. 817.11, 
and 817.61-817.68). 

In litigation over the initial program 
rules, the U.S. Court of Appeals for the 
Diatrict of Columbia issued a decision 
on May 2.. 1980. In re: Surface Mining 
~ulation Litigation, 6Z7 F . 2d 1346 

OSM received numerous comments on 
the proposed rules. Although public · 
bearings were scheduled to be held in 
Washington. D.C.; Pittsburgh. Pa.; and 
Denver, Colo., no one requested the 

-opportUnity to apeak at any of these 
bearings; therefore they were not held. 

/Two requests for public meetings wtre 
filed. Meetings were held on june 9, 
1982. in Waahington. D.C.. and on May 
4.. 1982. in Indianapolis, Ind. · 

Bollinger, G. A., 1971, Blast vibration 
analysis: Southern lllinois University 
Press. Carbondale and Edwardsville, 132 
pp. . 

Braile, L. W ., Sexton. J. L., Martindale, 
K. w .. and Chiang. C. S., 1982, Seismic 
wave generation and preparation from 
coal mine blasts at the Wright mine, 
Warrick County, Indiana: Prepared by 
Department of Geosciences and Center 
for Earthquake Engineering and Ground 
Motion Studies, Purdue University. for 
U.S. Office of Surface Mining under 
contract }6211205, 344 pp. 

Hemphill. Gary B .• 1981. Blasting 
operations: McGraw-Hill Book Co., New 
York City, 258 pp. . 

Medearis, Kenneth. 1976, The 
development of rational damage criteria 
for low-rise structures subjected to · 
blasting vibrations: National Crushed 
Stone Association. Washington. D.C .. 94 
pp. 

Roth. Julius, Britton. K. C., Campbell. 
R. W .• Ketler, W. R-.1977, Evaluation of 
surface Mining blasting procedures: 
Prepared by Management Science 
Associate• for U.S. Bureau of Mines 
under contract }0366017, 152 pp. 

Siskind. D. E., Stachura, V. J., Stagg, 
MS., and Kopp, J. W.,1980. Structure 
response and damage produced by 

· airblast from surface mining: U.S. · 
Bureau of Mines Report of Investigations 
Rl8485, 11 pp. 

Siskind. D. E., Stagg. M S .. Stachura, 
V. J .. 1979. Safe ground vibration and ' 

· alrblast criteria: 51st Annus1 Meeting. 
Ea.tem Section Seismological ~ely of 
America, October 1979, Black. burg. V a. 
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Siskind, D. E., Stagg, M. S., Kopp. J. 
W., Dowding, C. H..1980. Structure 
response and damage produced by 
ground Yibration from.aurface mine 
blasting: U.S. Bureau of Mines Report of 
Investigations RI8507, 74 pp. 

Stachura, V. J .. Siskind. D. E., aDd 
Engler. A. J.., 1981, Airblast 
instrumentation and measurement 
techniques for surface mine blasting: 
U.S. Bureau of Mines Report of 
Investigations Rl8508, 53 pp. 

Stagg. M S .. and Engler. A. J., 1980, 
Measurement of blast-induced ground 
vibration and seismograph calibration: 
U.S. Bureau of Mines Report or 
lnvestigations Rl8506, 62 pp. 

Swedish Detonic Research 
Found~tion. 1978, Annual Report 1978: 
14 pp. . 

U.S. Bureau of Mines, 1971, Blasting 
vibrations and their effects on 
structures: Bulletin 656, 105 pp. 

Section 715.1.9 

OSM proposed three options for 
amending 30 CFR 715.19(e)(2), which 
contains those parts of the initial 
regulatory program governing grotmd 
vibration. OSM is adopting a hybrid of · 
~e three options. 

Comments on these three options and 
the grotmd vibration rule adopted today 
are discussed later in this rulemaking in 
conjunction with the rules adopted at 
§ 816.67(d). 

In its proposed role OSM neglected to 
prop06e a rule comparable to previous . 
§ 715.19(e)(2)(fti), which made the 
maximum peak-particle-velocity 
standard inapplicable to property inside 
the permit area owned or leased by the 
permittee. In order to correct this 
oversight, OSM is adopting a new rule at 
§ 71S..19(e)(2)(iii). which provides the 
same exemption as found in the new 
permanent program rules under 
§ 816.67(e). Previous i 715.19(e)(3) bas 
also been removed and incorporated 
into i 715.19{e)(2), and previoos 
paragraph (e)(4) has been redesignated 
as parasraph (e)(3). 

One com.menter suggested that the 
rules governing Oyrock proposed on 
March 24, 1982. at U 816.67(c) and 
817.67(c) should be adopted IUlder the 
initial regulatory program at Part 715 as 
weD. The commenter pointed out that 
flyrock should be regulated under the 
Initial regulatory program as well as 
under the petmanent regulatoi'J 
program. OSM declines to adopt such a • 
change for several reasons. Firat. OSM 
believes that Oyrock is already 
regulated by I 715.19(e)(2)(i}. Secood, 
the iaitial regulatory program is of such 
limited applicability at this time that 
OSM expects that such a rule would be 
of limited valu.e. If a compelling reason 

m such a rule becomes evident.. OSM 
may, at a later date. determine that it 
would be useful to propose an initial 
regulatory program Oyrock rule. . 

Section 780.13 

Blasting plans outline t1u! procedures 
the operator intends to follow in . 
conducting blastins operations. Section 
780.13 or 30 CPR requires each 
application for a permit for a surface 
coal mine to have a blasting plan. seta 
standards for blasting plana.. and details 
the information which is to be .ubmitted 
along with the permit application. 
~'"-' ~_!gWreS the OW!tatpr 

to demonstrate in tlie_blastiQ& plan tha,t 
.._!.,operator will a~e.J!!.e~cable 
perFormance atanClards. ln tlie sting 
pliii1he operator Will explain how the 
perfonnance standards set out in 

· U 816.61-816.68 will be achieved.: The 
P.lan will include inloiJDI!..IDnl.J~~Jtilii]L~ 
applicable ~und vibration and · Ia 
liiliilS'"aiiO':'ust!fYillg the use oflhese 
limits. These limitS are ·scussed mo.re 
fUfii"in the mamble in.relation..to 

. 816.W. The plan must also discuss 
steps to be taken to control the adverse 
effects of blasting operations. 

Some commenters believed that the 
blastini plan ~Ires excessive detail in 
descriptions of limits to be met in 
protectmg structures and the public from 
damage. Section 507(g) of the Act 
mandates that an applicant outline in 
the application the procedures and 
standards to be used to meet the 
environmental protection perfonmmce 
standards of Section 515(b)(15) of the 
Acl Therefore OSM believes the 
requirement for explanations or the 

· applicable ground vibration and airblast 
levels is jtlstified. 

A commenter requested clarification 
of the information and explanations 
required in ·a blasting plan and 
auggested that OSM HoaW ~re 
Mientification of Mlllilift .-eea. ad 
:Wprllt caea K11181ll'ioe." The intent of 
these rules Is to provide nationwide 
requirements for blasting plana as 
required by the Act ~W d • 11 aot 
~ 1ttet it. I llay-r«"jfirally 
teftquire Weafk:adoft ef andiw 
... s tmd WOIWtcne • : kn 'in IJe 
.W.etj~~ The.blaatiug plan must be 
sufficient in any case to demonstrate 
compliance wita the applicable 
performance atandarda and the blasting 
plan may-include such lnfonnation u 
appropriate. Additionaily, this 
information may be re_quired under a 
State program In every case if deemed 
appropriate by the State regulatory 
authority. The commenter also felt that 
an explanation of how the applicant will 
meet the performance standards should 
be required. Such an explanation is 

reqaired by the last ~ce of 
I 780.13{a). 

4111\. c ••• e bj 1 _. te ille '-at tMt 
410 blaeting 'J)lan Is Tequired for 
-.ndeJ!rotmd operations. Because of the 
generally limited extent or .wface 
blasting associated with the 
waderground mining, OSM does not 
believe it is necessary to require a 
blasting plan for underground 
operations. OSM's existing rules do not 
require blasting plana for underground 
mines nor bas OSM proposed to require 
auch p lans. Accordingly, no requirement 
for an underground mining blasting plan 
is adopted today. However, the rules 
adopted today do-require the . 
aubmiaefon of some information 
(specifically blast d~signa) prior to 
cerlain eurface blasts incidental tn 

-underground mining. See the discussion 
accompanying§ 817.61(d). 

A commenter rec6mmended that OSM 
require the · ' ICWJ1a._ Wtistiug plan 
af*taila awctt ac'(trn.-WR!trof 
Qf'ftified hi .... --wiH be 

·.-a~ blnting. fzt m.~ of 
ttructure. oear!dut .nea. and f3} a 
JIOPY .C the blutin~M!hedule in the ,. 

.t»lasting plan. 66M adcaNwlt£dtst;$ that a 
... i:aform.tioa C01!ld he 1t8efuj ia eGI'iW 
iaatancea, t.t be linea- that tim 
.-cmmation ie TIOt atw.,. ...,...ry &Ill 
dec.ide wllletbar to~ a ·pemrit. In any 
event. this IDformatJon wtll become 
available prior to blasting. (See 
U 81&61, 817.61, 816-68 and 817.68 for 
information on certified blasters and 
lists "Of s tructurea: §§ 8U5.64 and 817.64, 
on blastiJ18 schedule~ and l779.24(d), 
on loca tion of buildings and 
identification of their current use.) 
t.loreover, regu]atory authorities who~ 
desU-e additional information inc identa!_j 
to permitting may require it. 

Commenters indicated concern about 
· the lack of a requirement in l780.13(a) 

for a certified blast design ill all blasting 
plans and the identification of a certified 
blaster wbo is in charge of all blast 
plans. AB to the latter comment, a 
certified blaster ia required for all 
blasting operatiooa. Identification of a 
specific certified blaster in the }?lasting 
plan would not influence the regulatory 
authority's decision to issue a permit 
and would unnecessarily reduce 
operator flexibility. , 

OSM rejeds the suggestion that a 
certifie.d blaat design be required in all 
blasting plans. SUch detail is 
unnecessary to assure aale blasting and 
is unnecessary for the regulatory 
authority to determine that the bla.sting 
will be conducted in accordance with 
tile pe.rformance standard.a. It woa.ld be 
difficult or impossible to require and 
review blast design for every blast 
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which will occur. Some conditions are 
unknown at the time of permitting. and 
operators need flexibility to design 
blasts for conditions as they are 
encountered. Absence of a certified 
blast design in the blasting plan will not 
allow unrestricted blasting. The blasting 
plan must show the general approach to 
all blasts and how all performance 
standards set out in §I 816.67 and 817.67 
will be met In addition. for 1ome 
sensitive area& more complete analyses. 
including blaat designs, must be 
submitted as required by new 
§ 816.61(d). 

e mmenlt>Milll ' 8 Miag 
Cii6M'• propoMd *• te.How-.. 
w..tingpta nbmiaiooaat:aAta•.,.. 
~then~~ epplioetiorv 
Commenters were concerned that this 
would limit the opportunity to comment 
on blasting plans. No such result is · 
intended. As discussed below, 88M
~nds to allow.Jatarsu~on of • 
.rudn blartenigna.-batthne will:mrt 
• conaldered to • ,.n ef -the blasting .aan. Although regulatory authorities 
could receive comments on blast . 
designs, the purpose of having blast 
designs i.. largely served by their 
advance preparation and submission to 
the regulatory authority. Such 
submissions increase operator 
accountability and demonstrate 
compliance with performance 
standards. As indicated above,.aM 
does not helien that submission.of 
cietailed detigns ia oeceaaryJnjbe 
pennit applica.ticm ..,_sure;aaie 
Wasting tn aooordaDce,w~~-

..,erformance standards. 
8ectfonq(),,8(b), which has been 

adopted as proposed, provides that each 
application must contain a descriQ.Rgn 
of any.,D:stem to be u e o...monitQr 
com liance with the standards of 
I 816.67, lnclu~ the e, capability, 
anil sensiBvitYOf any as moruto'ffiig 
e~. ment and ro osed procedures and 
IOcations of monito!:!DS· 

ODe commenter olijected to listing 
capability and sensitivity of blast . 
monitoring equipment in the d.eacription 
of the monitoring system to be used. 
OSM believes that this is important in 
assessing control of adverse effects, 
since the degree of sophistication and 
complexity of instrument& may result in . 
additional data by which to evaluate the 
damage potential. Seismographs can 
vary in type. capabilities, complexity of 
data records, and analytical ability. 
Therefore, the monitoring system used. 
including capabilities and sensitivities, 
may assist the regulatory authority in 
setting allowable limits for each blasting 
plan. For instance, operators using 
instruments with sensitivity to low 

frequency airblast (concussion) could be 
given different airblast limits than 
operators using Jess sensitive 
equipmenl This could occur because 
one instrument's range will include more 
sound levels. whereas a less sensitive 
instrument might ignore some low 
frequency noise. It is also important for 
the regulatory authority to know the 
type and sensitivity of equipment in 
order to_ evaluate the information it 
receives. 

Commenteni objected to the proposed 
deletion (from OSM's previous rules} of 
the requirement that an operator specify 
the procedures by which an operator 
will meet recordkeeping requirements. 
OSM proposed to delete the list of data 
from l780.13(b) because that data is 
required by I 616.68. OSM believes that 
the recordkeeping procedure& set out in 
U 816.68 and 817.68 are sufficient to 
ensure that the records are complete 
and adequately kepL A further 
requirement that the operator indicate 
how the operator intends to keep such 
records would be unnecessarily 
repetitive. The rule adopted today, at 
I 780.13(a), continues to require an 
explanation of how the operator intends 
to comply with § 816.68. All that has 
been removed is the specific list of 
information the blasting plan must 

. include. Therefore, Section 507(g) is 
aatisfied without regulatory redundancy. 
False or inaccurate recording of 
information will be handled through 
enforcement of 1816.68 or§ 817.68. 
Commenters raised questions about the 

· ability of blasters to keep records 
without an adequate knowledge of 
terms. Knowledge of terms and the . 
ability to keep records would be · 
evaluated in the context of training, 
examination, and certification of 
blasters. (This is governed by 30 CFR 
Chapter VD, Subchapter M.) For 
permitting purposes, it should be 
aufficient to show that blasts will be 
conducted under the direction of 
certified blasters. Accordingly, OSM 
adopts no rule in Part 780 requiring 
operators to demonatrate a knowledge 
of blasting terminology prior to ·c. 

occur or be discovered until after mining 
commences. Furthermore, variation of 
potentially dangerous conditions may 
warrant alternative action to that . 
specified in a permit application. 

Other commenters suggested that the) 
description of the monitoring system 
required by proposed§ 780.13(b) be / 
optional or be submitted only if required 
by the regulatory authority. In proposing 
that portion of the rule'OSM intend!d to 
leave discretion available to the 
regulatory authority under U 816.67(d) 
{1), (2), and (4} as to whether monitoring 
systems will be used or if an equation 
could be used instead. OSM did not 
intend to.Legui.re...mo~ 
nor monito!:!!!B where none wQ.l.lklb_e 
needed. . 
-osM has slightly reworded the final 
rule in n 816.67(d} and 817.67(d), 
adopting the suggestion offered by one 
of the commenters so as to avoid the 
appearance that monitoring is 
mandatory in all cases. (No seismic 
monitoring is required if ground 
vibration limits are set using the scale
distance equation of l816.67(d)(3) and 
817.67(d)(3).) However, if a monitoring 
system will be used, the permit 
application must contain its description. 

OSM's proposed language at , --' 
§ 780.13(c) required additional 
information on blasts to be conducted 
within 1,000 feet of certain structures or 
500 feet of underground mines. Several 
commenters objected to inclusion of 
regulatory provisions which limit 
blasting within 1.000 feet of certain 
structures and 500 feet of underground 
mines. OSM believes that such 

· provisions are necessary and that 
ensuring proper blast design is " 
important in these sensitive areas. If 
properly implemented, blast design will 
prevent damage to structures or 
underground mines. In addition, 
requiring blasting 'operations within 500 
feet of active underground mines to be ' 
approved by both the regulatory 
authorities concerned with surface 
mining regulation& and with the health 
and safety of underground miners will 
help guard agaiJ}st potential hazards of 
such blasting to underground miners. permitting. However, such a 

demonstration can be included aa a ~ 
facet of the certification program. 

- A commenter recommended limiting 
the applicability of the 500-foot 
provision from underground mines to 
active minea, excluding abandoned 
workings. OSM bas·accepted this 
comment with respect to the joint 

Commentera objected to deletion of 
previous I 780.13({} requiring that the 
operator define what specific conditions· 
might require deviations from blasting · 
schedules. Control of all blasts should 
be under the cognizance of certified 
blasters who ~ be trained in 
recognizing and handling hazardoua 
conditions.'Trying to anticipate all 
potentially hazardous tituationa is 
nearly imposaible since many may n.ot 

approval requireme.nts included in 
revised § 780.13(c}. The language of the 
proposed rule bas been reviaed to 
require the approval of the State and 
Federal regulatory authorities for health 
and tafety of mine a .. Other mine 1a.fety 
and health qencies •• well at MSHA 
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-
may be involved since 111any States have 
counterpart agencies with responsibiUty 

..for health and safety of mines. The 
language adopted tracks the 
requirement aet forth in Section 
515(b)(12)(A) of the Act. There are no 
specifu: underground mining activitiea 
associated with abandoned 
underground mines that must be 
coordinated with surface mining 
activities. If an abandoned underground 
mine becomes active, the requirement 
for joint appronl of the blasting would 
immediately become effective. This 
change does not preclude MSHA 
involvement. but provides for joint 
approvals by all agencies i.Jrvoived. 
OSM does not agru with the 
commenter with respect to limiting the 
submission of blast designs to ll;Ctive 
underground operations. Trus comment 
ia further cliscua.sed below 1mder 
§ 816.6.1(d). 

li6Ml d 'g •Mt _.._,_.A tlsc 
.-zaiiti.Di reqr ·h· therefore the 
requirement of blast designs has been 
moved into the performance standards 
section. Theee d.esJg-u reqme a 8fe&l 
deal ol fa.ctual inforuation wltich may 
not be d eveloped until mining 
approaches tlleae critical are&L 
Accordingly, while OSM baa decided to 
adopt these blast design requirements. 
they will be included in the performance 
standards far blwrting, rather than 
permitting. These rules and comments 
thereto are cmcussed below at '§ 818.61 
and 817.81. OSM also hopes that this 
restructuring of the rule will eliminate 
any concem with re~pect to the 
performance atandards and the 
unsuitability criteria of Section 52.2 of 
the Act. The provisioo for blaat deaigna 
when blasting doae to certain atructurn 
or undergrmmd mines is 110t a . 
prohibition olllli.n.ing. u preYioualy · 
found invaUd by In re: Per111anent 
Swfoce Mining ReguiotiotJ litigmion. 
supra. Rather it ia a requirement 
imposiDI additioualatandarde where 
the grut.eBt poteo.t.ial bazarda exist. The 
requirement for additiooal compliance 
.data when bla.sting within these limits l.a 
based on Sections 51S(b)(12). 515{b)(15) 
and 518 of the Act (See eao Roth and 
others, 1977). 

Also in the above cae, induatry 
challenged OSM'a authority to iasue 
regulations governing blasting. OSM 
believes that it bu auch authority baaed 
upon the n!asoning set forth ill Ita brief 
to the U.S. Court of Appeals (or the 
District of Colum~ in the above case. 

Section 818.11. Signs and markers. 
OSM proposed tO .delete the 
requirements oft 818.11(£) refafing to 
blasting signs because Its provision.a 
would be duplicative of those iD 

proposed 11816.86 and 817.66 or 
duplicative of rules of the Mi.ae Safety 
and Health Administration. OSM is 
adopting these changes as propoeed.. 

Coiil.Blentlel'a objected to the deletion 
of I 816.11(() because, accordin.8 to 
them, it was necessary to meet the 
req~ments of Section 515(b){1S}. OSM 
believes that the provision for flagging 
charged boles is chiefly designed to 
protect mine workers and it would be 
duplica tin to require a aecand Bagging 
provision in OSM'a rules. The Mine 

·Safety and Health Administration rules 
are adequate to protect mine wtlric.en 
and will also provide protectioo of other 
peraon.a who may enter the property. 
I 816.81(a) requires oompUance with aU 
applicable State and Federal rules, 
which include those set by MSHA at 30 
CFR 77.1303(g). 

Section 818.81. Use of explosives: 
General requirements. OSM proposed to 
change the phrase "person who 
conducts .urface mining activi tiesM to 
•operator" in this section and • 
throughout the blasting rules. OSM 
received no negative comments on this 
change. Accordingly. the change hes 
been adopted as proposed. 

Section 818.81/a} 

Section 816.81(a) requires operators to 
comply with all State and Federal lawa 
governing the use of exploeiv~. One 
commenter i.ndit:ated that proposed 
§816.61(a) gne the regulatory authority 
power to enforce laws and regulations 
beyond those authorized by the Acl 
Section 515(b )(15) requires that general 
performance standards ensure that 
explosives are used in compliance with 
existing State md Federal law. In 
addition, provision.a of Section 
515(b)(15)(A) through (E) authorize 
requirements that are eapplemental to 
existing lew. Thus, OSM laBs the 
authority unde- the Act to require 
compliance with other State or F1!!deral 
laws regmcting the use of e:xplomn in 
conjunction with a:ny applicable 
regulations implementing those laws. 
This l.a nat a change from OSM's 
existing rule or ita existing 8'tlthority. 

Secti011 818.8.1/b) 

OSM proposed no c:bange to 
I 816.81{b). That section, which require• 
a achedule for blasts that use more than 
5 pounds of explolivea, fa adopted 
without change. 1'1:le blasting schedule 
requirem.elrtll are di.scUawed below at 
1816.64. 

SecJ.iDIJ8J8.fJl[c) . 

OSM proposed in§ 8!6.st(c) to retain 
the requirement that a blaster certified 
under Subchapter M of 30 CFR Chtlpter 
vn be responsible for all blasting 

operations. A.aong those activities cited 
both in existing § 816.61(c) and in tbe 
proposed rule were transporta tion, 
storage, and destruction of explosives 
within the permit area. Commenters 
suggested deleting transportation, 
storage, and destruction of explosives 
from the identified activities. Section 
515(b)(15) of the Act reqaires that 
explosives be used in accordance with 
meting State and Federal laws: OMS 
believes that this includes the 
transportation. storage, and destruction 
of explosives. This section was revised 
In the blaster certification rule which 
was issued together with this final rule. 
(See 48 FR 9486, MaTch 4 . 1983. ) 

• Section 816.61{d) 

OSM proposed in 1 780.13(c) to 
require designs for blasts to be 
conducted within 1,000 feet of buildings 
used as public buildings, dwe!Ungs, 
schools, community or institutional 
buildings or within 500 feet of an 
anderground mine, to be included in the 
permit application. As discussed above, 
OSM has determined that this 
information is more properly obtained in 
conjunction with the performance at 
individual blnting operations and is 
therefore adopted as part of the 
performance standards for blasting in 
new § 816.6l(d). Operators may 
continue to submit blast designs as part 
of the permit application. but may also 
do so at a later time prior to the blast as 
approved by the regulatory authority. 

This new I 816.81(d) requires that 
additional design information must be 
provided wbeD blasting will be 
conducted within 1.000 feet of any 
building used as a dwelling. public 
bu.ildina, achool, or community or 
institutional bu.ildi.ng or within 500 feet 
of an undergrOund mine: Some 
commentera felt that the requirement 
that operators eabmit typical bleat 
designs within 1.000 feet of buildings or 
600 feet of undetgroand mines was 
prohibited according to Judge Flannery's 
decision. /11 re.: .Permanent Surface 
Mining Regulot.ion Litigation. mpro. 
These commenters alao felt that a 
typical design requirement would be 
unneceuary and ia irrelevant. 

OSM disagreea. As described above. 
Judge FknM'I'f'• decitJiea •truck down 
OSM'• attempt to prob.tblt blasting 
witllin tJ,ne ...-.. The rale adopted 
today does not prohibit blasting within 
1.000 feet of buildings or 500 feet of 
underground lllinea. Rather it requires 
the operator to take extra steps in tlrese 
areas to help ensure the prevention of 
damaae. In this context. blnt designs 
can be a ueeful tool. They natln! 
adequate plllDDing •d. qether wUb 
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the required direction by a certified 
blaster, ensure proper iiJtplementation. 
They allow regulatory authority 
involvement if necessary and provide a 
record if problems should occ\lf. 

The rule requires that the operator 
. submit information outlining specific 

precautions to be taken and criteria to 
be implemented Sketches of drill 
patterns, delay periods, and decking and 
the type and amount of explosives to be 
used, critical dimensions, and the 
location and general description of 
structures to be protected will be 
submitted. Thus. where the damage 
potential is highest, the regulatory 
authority will have the greatest 
information to ensure adequate 
protection. . 

The 1,ooo-foot distance has been 
selected so that the operator is alerted 
that special precautions are necessary 
to prevent property damage and 
personal injury when conducting 
blasting operations within this distance. 
The blast design required when blasting 
~thin thia area.: (1) Provides a 
preblasting record of the blast design. 
(2) provides notification to the 
regulatory authority so that monitoring 
may be scheduled if appropriate, and (3) 
ensures that a certified blaster lias 
developed a specific blast design for 
such blasting. The req~ment that a 
certified blaster prepare and sign the 
design imposes on the blaster the 
responsibility for designing the blast in a 
responsible manner. It also assures that 
a competent professional bas designed 
the blast. · 

A commenter recommended limiting 
the 500-foot provjsion from underground 
mines to active mines, excluding 
abandoned and col1apsed workings. The 
blast design requirement provides for 
extra protection when blasting near 
underground mines and recognizes the 
sensitivity of all these structures in 
accordance with Section 515(b)(tz) of · 
the Act. 
· Other oommentenra:csgeated changing 

&he proposed requirement for .. lped.fic
blaat deaigoa 1o "standard" cr "'typical" 
deaigna to indicate the acceptability of a 
typical engineering design solution 
rather than submitting a aeries of 
specific designs and later amending 
these based on site-specific conditions 
encountered Although the words 
"standard" or "typical" are insufficient 
t<? tie the design to the specific blast, 
OSM believes that the intent of this 
section ~ be preserved by using the 
term "anticipated" rather than 
"specific." Using the term .. anticipated .. 
will allow operatora the flexibility to 
change the deaigna baaed oo vnexpected 
ODDdJtions encountered at particular 
81tM wlthout-bavlus to taUbmit the 

daa.igna,..... "wdetcq~. To 
the extent a single design is intended to 
be used on more than. one occasion, it 
need not be submitted more than once, 
although each blast for which it is used 
should be identified. 

Some commentera believed that the 
blast design requirement would be 
duplicative of the record required by 
I 816.68. OSM, however, believes that 
both are important: one is necessary for 
implementing the blast properly. and the 
other for post blast analysis. AB in other 
professions, the use of a deta~ed design 
better ensures its completion. OSM 
recognizes that formal submission of . 
written blast design is more stringent 
than other operating practices, but 
believes that appropriate additional 
protection will be afforded by such 
submissions, particularly when mining 
operations are conducted in residential 
or Inhabited areas. • 

One commenter objected to the 
provision in proposed l780.13(c)(2), that 
a blast design may be submitted at some 
time after the Initial permit application, 
because the public may not be afforded 
adequate participation. OSM believes 
that the blast design is best submitted at 
the time when an area is ready to be 
mined. The rule, adopted in 
l816.61(d)(2), allows the regulatory 
authority to specify a particular time for 
design submittal. The intent of the 
tlea.ign ia not primarily for public or 
regulatory review; rather it eervea u a 
tool for the operator, bluter, and thtt.. 
bleating crew to underatand the blast 
hlyout and implementation and for the 
regulatory authority to be advised of the 
blest parameters and timing. to initiate 
JDOoitoring, if appropriate. and to enllllr'e 
tompliance with performance 
aaandards. ,. 

Proposed l780.13(c)(5) would have 
allowed the regulatory authority to 
require a change In the blast design. 
This has been adopted in l816.61(d)(5). 
Some commentera alated that no benefit 
would result from regulatory authority 
revision of blast design. OSM recogniua 
that the certified blaater must retain 
primary design responsibility. However, 
the regulatory authority should have the 
authority to require changes in the 
design if it believes that required 
performance standards will not be met. 

Commenters felt that proposed 
I 780.13(c)(6), which required 30-day 
notice to property owners whose 
atructures are within 1,000 feet of the 
blasting site, would conflict with 
I 816.64(b) which requires similar notice 
via blasting schedules. OSM agrees and 
baa chosen not to adopt the requirement 
proposed at l780.13(c)(6). 

Section 816.62. u.e of explosives: 
Preb/asting •urvey. , . 

/ 

Section 816.82{a} 

A number of commenters requested 
epccific time frames for requesting and 
conducting preblasting surveys. OSM 
had originally proposed to have 
notification of the availability of . 
preblasting aurveya distributed with the 
blasting schedule. In response to the 
comments, a provision has been added 
as I 816.62(a) which requires an 
operator, at least 30 days prior to the 
initiation of the blasting, to notify in 
writing residents within one-half mile of 
the permit area of the procedures for 
requesting a preblasting survey. This 
notice may be accompanied by a copy of 
the blasting schedule. The 30-day notice 
requirement is set to give a resident 
sufficient time to request a survey and 
an operator adequate time within which 
to complete the survey. This change has 
been made because OSM agrees with 
those commenters who believed that it 
is feasible for preblaating aurveys to . 
begin earlier than blasting schedules are 
set Preblaating surveys may be 
conducted independently of the actual 
bla.sting schedules. Furthermore, the 
earlier· such surveys are requested and 
completed, the more flexibility the 
operator Will have in scheduling blasts. 

Several commentera requested that 
time limits be placed on preparation of 
preblasting surveys and for the filing of 
disagreements. The rules as adopted 
require operators to provide property 
owners or residents at least 30 days of 
notice fpr requesting blasting surveys. 
and to promptly complete the survey 
upon request Section 816.62(e) has been 
added to clarify that for those surveys 
that have been requested at least 10 
day& prior to the achedul!!d initiation of 

.blasting, completion of the survey is 
required prior to the initiation of 
},>lasting. If a survey is requested less 
than 10 days prior to the scheduled 
initiation of blasting. the operator 
abou1d take all reaeonable measures to 
complete the survey in a timely manner. 
Individual regulatory authorities may 
impose additional time limits if 
appropriate for the region or locale. 
OSM baa declined to attach a time limit 
within which to file disagreements. Such 
a time limit woUld not necessarily serve 
the regulatory proceas. However, it 
should be recognized that disagreements 
which are filed promptly or prior to the 
start of blasting will be more likely to be 
satisfactorily resolved between the 
operator and resident than those rued 
long after the report has been completed 
and bla.UDs ha1 begun. 
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Section 1111182{b} 

Section 816.6Z(b) of the final rule 
allows the owner or resident of a 
manmade structure within one-baH mile 
of the permlt aree to request the 
operator to prcmde a preblaatiog survey 
by writing directly to the operator or to 
the regulatory authority, who then will 
request the operator to conduct the 
survey. Although one commenter 
objected to this proposal, OSM believes 
it provides needed ftex1ru1ity a:nd could 
expedite the preblaatin,g survey process. 
An operator iB required to conduct the 
survey promptly and to promptly 
prepare the report. 

Another commenter ob~ to die 
requirement for ~sting surveys in 
writing. citmg previous pre!lmbles as 
al1owing nrbal reqaestB. Altltough. the 
Act does not mandate wriHen requesbl 
for a survey, it is the best ~ to 
provide control ~ the request and 
survey production process. without 
placing undue bvdent1 <m tM regulatory 
a uthority manpower or on persona 
requesting sWTeys. Moreover, the 
written request will eerve aa a 
verification or the request and trigger 
action by the openttor in timely ooadaet 
of the survey. 

Updated sarYeya aaay be requested by 
.the owner or resident at any time. H a 
structve is enlarged. renonted or 
modified after a .uney ia c::ompleted. an 
update to the prebluting SWTeY must be 
performed if reqoesred. 

Other commenJers believed that the 
second sentence of Paragaph (b) should 
be rewritten to darify tJae roles of the 
requester. the operator, and the 
regulatory authority iD requel'ting, 
initiaq and conducting preblaating 
surveys. OSM bas accepterl these ~ 
comments and baa edited the sroteoce 
slightly to help clarify ita intenl 

A commenter indicated the Deed to 
include OWDEn of property sm:h as 
pipelines, water wells. IUld utility towers 
in the list of those notified for 
pre blasting surveys. OSM doea nat 
consider the Jaoguase of the Act or the 
rulea to limit the preblasting survey to 
residences or buildings. Section 
515(b)(15)(E) of the Act ferer:s to 
manmade structurea aad therefore 
includea aiiy structure such u dama, 
utility stationa, pipelines, etc. 

Commen tera suggested that the 
proposed system of pre blasting surveys 
would not protect operators from falae 
damage claims. Aa a aolution they 
suggested operators should have tlte 
right to request pre blasting surveys. The 
pre blasting SW'V1!Y provisions of the Act 
only provide the owner or resident the 
opportvnity to requelt preblutina 
aurveyL If the opera tar ~ to 

a:mduct • 8111'Vef, a8ipecific nqueat 
could be made ao the cnmer «the 
particular atrucblre. JI concern of false 
claims perai.sbl where a property owner 
does not request or refuses to allow a 
pre blasting 11D'YEJ to be cooducted, the 
operator abould ensure that the blasting 
i.s carefully aoaitored. 

Comment.ers objected to tile 
Mquirement of a prebJasting surny 
within one-half~ of a "'permit area" 
while other reQUirement&. auch as 
notification ka proposed§ 818.M{b)(2}. 

·were keyed to the "blasting aile." All 
blasting si tea are contained within a 
permit area. Section 515(b}(1S)(E) of the 
Act offers net)' resident or owner 
within one-baH mile of llDY portioD of 
the permit area tbe opportunity for a 
preblaa~ survey. 'Therefore, OSM has 
adopted the regulatory provisions which 

- gives all owners and residents within 
one-half mile of tite permit area the 
opportunity to receive a preblas&g 
survey before blaating begins on llDY 
portion of the permit area. OSM believes 
tA!lt any other regulation would conflict 
with the language of the Act. 

Section 818.82{c) 

Under l816.62[c) as adopted. 
· preblaating surveys will addrees the 
condition of the structure and document 
any preblasting damage or structural 
defects. Assessments of structures such 
as pipelines, cables. transmission lines. 
and wells, cisterns, and other water 
systems will be requJred. but such 
assenmenbJ may be limited to surface 

· conditiooa and other readily available 
data. The penoo conducti~Ji the survey 
must give special attention to such 
water systems and should document all 
available data and determine ~ 
such additional analysis is appropriate, 
based upon the aignifi&nce or the water 

,system, ita wlnerability, and the 
availability of data. 

Commentera objected to OSM"s - · 
propoaal to require that special attention 
he given to water wells because recent 
studies have proven that blast 
vibrations have little effect on water 
qullDtity IUld. quality. Other commenters 
believed that assessment oC IJ'NlUty and 
qullDtity of water Is essential in IW'Veya 
involving wells. Such informatioD i.a 
believed important for both the 111er and 
the opecator, since hydralogie Impacts 
can be ~used both by mining and 
blaating. The degree of detail may be 
determi.Ded for each case by the 
regulatory authority, dependina on the 
nature and amoUDt of water or . 
structuresi.Jivolved. Based oo these 
comments the last sentences of 
l816.82(c) have heeD rewritten to• clarify 
OSM'a inteuL 

Section 8l8.82{d} 

Section 81.6.62(d), which was proposed 
as J 818.62{c). requires the peraon 
completing the survey to aign it and 
provide a copy of the report lo the 
regulatory authority and the person 
requesting the survey. This section also 
allows the peraon who requested the 
survey to note disagreement with the 
coDtents by JAJbmitting a written 
detailed description of the disagreement 

A commenter requested that the 
owner or resident aign the pre blasting 
survey indicating concurre.oce. OSM 
declinea to adopt such a requirement 
which it believe. is UDJleceaaary. OSM 
believes that allowing residents or 
property owners to file their 
disagreemeDlJiis adsquate. 

OSM's proposed rvles bad. ~pecified 
that the original of th·e swvey be 
provided to the regulatory authority. 
Commentera suggested that either a 
copy or the original be provided to the 
regulatory authority. OSM a ccep ts this 
8lJ88estion and has adopted appropriate 
regulatory language. 

A com.menter objected to the omission 
in the propa.ed rule of a mechllDism to 
resolve disagreements in survey data. 
OSM declines to adopt thia •U88estion. 
OSM believes that the regulatory 
authority ia respooaible to insure that 
blastiDg sUJVeya are complete and 
accurate. Further. the regulatory 
authority could direct that inadequate 
surveys be redane. However, OSM does 
not believe It necessary to require that 
any disputes be resolved by 'the 
regulatory authority, but only that the 
survey, iocluding the cfescription of 
disputed result., should serve as a · 
record of abe coodition. It abould be 
noted that .the resu.Iatory authority coold 
take appropriate action &o ensure that 
survey• ue complete and if a serious 
potenti.al denser exiabJ could 
Incorporate restrictiooa iDto the blasting 
plllD and performllDce stiUldarda. 

SIICtion 818.64. u.e of ezplt»ives: 
Blosti'ns .d!Bdules. The title of new 
f 816.6t has been shortened to " Use of 
ex)Mosins: maatiDg ach.edulea" as was 
propose~ 

Section 81tl.64{o} 
f 

OSM laas revised f 818.64{a)(l) to 
clarify the fad that the resula tory 
authority may limit the timing of blasts. 
the area coveted by a blutiDg schedule, 
llDd the aequence of blasting. The 
proposal only mentioned limitations 
pertal.n..ing to hoW"'I per day, times per 
day, ar D.liDiber of blasts per day. As 
adopted f 816.M(a)(l) will allow 
blasting cmly at time• approved by the 
regulatory authority and announced in 
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the blasting schedule. The regulatory 
a uthority's decision restricting blasts 
must be justified on the basis of public 
health and safety or welfare. OSM has 
not adopted the proposed requirement 
that limitations on blasting be based on 
written submissions only. However, 
every determination must have an 
adequate basis. 

OSM believes that prevention of 
excessive noise, especially in populated 
and residential areas, is within the 
ambit of "health and safety or welfare." 
Thus if noise from blasting will disrupt 
nearby residents, blasting may be 
limited to times which create the least 
discomfort. OSM believes that certain 
site-specific conditions, such as 
residential surroundings, may require 
prohibition of nighttime bla'sting. The 
final rule has been revised to require 
such prohibitions, if conditions warrant. 

Several com.menters objected to the 
proposed removal of regulations 
·absolutely limiting the times of blasting 
(previous U 816.64(b)(2)(ii) and 
816.65(a)) or the blasting area (previous 
§ 816.64(b)(2)(i)). The old rules set 
absolute limits on the number or hours 
per day, nighttime blasting. and the size 
of an area covered under one blasting 
schedule. OSM recognizes that such 
limits may be usefuJ under some 
conditions. For this reason OSM bas 
decided to retain the requirement that 
blasting be conducted between sunrise 
and sunset. That requirement Is 
contained in I 816.64(a)(2). The final rule 
provides flexibility to the regulatory 
a uthority to impose more restrictive time 
periods or to allow nighttime blasting 
based upon a showing by the operator 
that the public will be protected from 
adverse noi3e and other impacts. 

OSM does not believe, however, that 
national limits on the size of the blasting 
area or number of hours of blasting per 
day are necessary. The final rule deletes 
the prior absolute constraints of 4-hour 
aggregate amount of blasting per day, 
and 300-acre maximum blasting areas. 
These standards pruented limits which 
ln some cases were arbitrary or too 
stringent for an ope.rator to develop an 
effective schedule. Individual regulatory 
authorities may impose such restrictions 
or other more atringent limitations on a 
aile-specific or atatewide basis as 
appropriate. Restraints on the total time 
of blasting is more a function of 
planning. The blasting schedule is 
required. and adherence to the schedule 
ia expected. The regulatory authority 
must review and approve the times for 
blasting in the blasting schedule. To 
make the achedule work, the operator 
must control production. loading, 
delivery, and other physical fac~ora to 

meet his schedule. Where the regulatory 
authority determines that blasting 
ahould be limited. it should impose such 
limits. In the absence of such a 
determination, the operator must 
conform to the approved blasting 
achedule. 

OSM had proposed to relax some 
restrictions governing unscheduled 
blasts. Commenters objected that the 
specific restrictions on 'UDBcheduled 
blasting were omitted In some 

· instances, such as unusual weather 
conditions or unavoidable delays, public 
or operator safety may dictate 
unscheduled detonations. Obviously. 
where public or operator safety so 
require, unscheduled blasting ls 
eppropriatc. However, OSM has 
declined to adopt the portion of the 
proposal which would have allowed 
unscheduled blasts in nonemergency 
situations. Thus, while OSM recognizes 
that some blasting activities such a s the 
construction of roads or the creation of 
faceups are nonperiodic. these 
nonemergency blasts should be planned, 
scheduled. and announced 'n advance in 
the blasting schedule. Thus, 
I 816.64(a)(3) allows unscheduled blasts 
only in emergency situations. However, 
schedule changes for nonemergency 
blasts may be made between 10 and 30 
days before blasting begins under 
t 816.64(b)(3). 

Because unscheduled blasts will only 
be conducted in emergency situations, 
OSM has adopted the requirement of 
notification of all residents within one
half mile of the blasting site when 
unscheduled blasts will occur by 
requiring that a\ldible notification take 
place. This allows for more efficient 
notification of every one within one-half 
mile. and such notification can be 
provided more quickly. Com.menters 
expressed concern that in emergencies 
auch as adverse unexpected weather 
conditions it might be impossible to 
notify all residents orally. AccordinsJy. 
in these aituationa, audible aignals may 
be used. 

Some commenters auggested adding a 
provision for the resolution of disputes 
with regulatory autltorltiea regarding 
blasting schedules. 

Apparently, the com.menter was 
concerned with po11ible problems 
caused by disapproval of proposed 
blasting schedulea. OSM believe• that 
no such provision 11 necessary. In 
making the determination to restrict 
blasting. the regulatory authority mu.st 
determine that such llmita are 
reasonable and necessary in order to 
protect th.e public health and safety and 
welfare. OSM believes that standard is 

sufficiently objective to minimize 
disputes. 

SectioJl 81fJ.64{b) 

OSM is adopting paragraph (b)(l ) of 
§ 816.64 and most of paragraph (b)(2) as 
proposed. These require newspaper 
publication of the blasting schedule 
between 10 and 30 days before blasting 
U! to begin and set the requirements for 

· distribution of the blastiil.g schedule to 
local governments, public utilities. a nd 
residences within one-half mile of the 
blasting site. The term "blasting site" 
here is the area formed by the perimeter 
of the blast holes. 

Que com.menter felt that publication 
of a blasting schedule lG-30 days in 
advance would be too difficult. He 
suggested that production s chedules 
could not be set that far in advance. 
OSM believes it is important for 
operators to undertake sufficient 
planning and preparation so that they 
know their schedule with sufficient 
certainty to allow publication of 
schedules well in advance. Accordingly, 
OSM bas adopted the requirements as 
proposed. . 

OSM had proposed that information 
on how to obtain pre blasting surveys 
should be provided when copies of the 
blasting schedule were distributed. OSM 
received comments that 1G-30 days 
were i.naufficient to conduct preblasting 

. aurveys. Both operator and regulatory 
authority commenters felt that 
additional notification of the availability 
of pre blast surveys should be provided. 
Accordingly, OSM has provided that 
notice of availability of pre blasting 
IIUI'Veys may be distributed separately 
from and earlier than the blasting 
achedule. Aa discussed earlier, 
preblasting survey information is 
reqUired to be distributed according to 
t 816.62(a). 

Notification of blasting as required by 
Section 515(b)(15)(A) of the Act and by 
the regulationa is provided by three 
methods: {1) Schedules pubU.hed in 
newipapera, (2) achedules delivered to 
persons living within one-half mile of 
the blasting alte, and (3) daily 
notification of blasts through audible 
aignals to locationa within at ~fast one
half mile of the blasting site (required by 
l816.68{b)). 

Section 818.81{c) 

Section 816.64(c), aetting forth the 
blasting schedule contents, is adopted 
as proposed. At. indicated above, the 
final rule removes the conatraints of 4-
hour aggregate per day, daylight-only 
blasting (upon approval of the 
regulatory authority), and 300-acre 
blasting areas. Such rntrictiona may be 
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imposed by individual regulatory 
authorities under§ 816.64(a), as 
appropriate. 

- Section 816.65 

As proposed. OSM has deleted 
previous I 816.65 and recodified its 
requirements as follows: 

The requirements contained in 
previous I 816.65 (a) and (b), which set 
forth limitations on the hours and times 
of blasting, are adopted in amended 
form in§ 816.64(a), which ia diacussed 
abave. The requirements contained in 
previous I 816.65(c). pertaining to 
audible signals. are .adopted in an 
amended form in I 816.66. OSM has 
deleted the requirement of periodic 
notification of meanings of warnings 
and aU-clear signals. Those notifications 
are adequately provided through 
blasting signs and the blasting achedale. 

Previous I 816.65(d). limiting acceas to 
blasting areas. has been rewritt2n and 
renumbered a.s new l816.66{c}. which iB 
discussed below. 

Previous § 816.65(e); governing 
airblast. has been adop'ted in amended 
form as I 816.67(b). 

Previous § 816.65(£). pertaining to 
bleating within 1,000 feet of certain 
buildings and 500 feet of other facilities. 
was proposed to be incorporated in 
amended form in § 780.13(c). Instead it 
has been adopted in amended form as 
§ 816.61(d), which is discussed above. 

Previous § 816.65(g). governing 
flyrock, has been adopted as§ 816.67(c), 
which is discussed below. 

Previous § 816.65(h}. containing a 
general performance standard requiring 
blasting to be conducted to·prevent 
injw'y or damage, has been adopted as 
§ 816..67{a}, which is discussed below. 

Requirements similar to those in 
previous § 816.65{i). which contained 
maximum peak-particle-velocities for 
blasting. have been adopted in amended 
form in § 816.67{d). 

The requirements of previous 
§ 816.65(j), identifying the circumatances 
where less stringent performance 
standards apply. have been adopted as 
f 816.67(e}. 

Previous § 816.65 (k) and (1), 
containing alternative meam tn 
determine peak-particle-velocities, have 
been modified and adopted a11 part of 
f 816.67(d). 

Section 818.68. Use of explcni ves: 
Blasting signs, warnings. ond occess 
control. Section 816.66 contains 
provisions for blastin8 signs and 
warning procedures throughout the 
permit area. It also contains the physical 
access imd control requirements to 
fulfill the notification provisions of 
f 515(b)[15)(A) and the public protection 
provisiona of I 515(b){15)(C) of the Act. 

Section 818.86{a) 

New § 816.66{a)(1) includes provisions 
from previous § 816.11(£)(1) and the 
proposed rule, and nquires that the 
operator conspicuously plac.e signs 
reading "Blasting Area" along the edge 
of any blasting area that comes within 
100 feet of a.ny public road right-of-way 
and at the point where any other road 
provides access to the blasting area. 
Notice along any road that provides 

- access to a blasting area will ensure that 
anyone entering the blasting area iB 
aware that blasting is taking place. 

New I 816.66{a)(2) includes provisio.ns 
from previous 1816.11(£)(2), and. at all 
entrance~~ to the permH area from public 
roads or highways, requires aigns which 
state "Warning! Explosives in Uae." 
These aigns must clearly list and 
describe the meaning of the audible 
blast warning and all-clear signals and 
explain the marking of blasting areas 
and charged holes. 

In addition. all signs used to mark 
blasting areas must conform to the 
specification for signa and marker& set 
out in § 816.11.. 

A State regulatory authority 
commenting on the proposal 
recommended that signs required under 
proposed I 816.66(a}(1) contain the 
warnings and explanatiODJI required for 
signs under proposed § 816.66(a}(2), 
because in some instances the signs 
referenced in § 816.66{a)(1) may be 
doser to the blasting site than tho11e at 
entry points (referenced in 
§ 816.66(a)(2)). OSM bas not accepted. 
tllis recommendation. The "Blasting 
Area" signa are intended to warn people 
of the limits of and to stay out of the 
area where blasting will take place. The 
more complete description of paragraph 
(a)(2} is intended to provide !Uidance to 
peraons who may need 1D ~ter the 
permit 81'ea of precautions kl foUow 
when within the permit area. 

Commentera objected to the tOO-foot 
requirement and l\188e&ted that signs be 
required only w~en a public road right
of-way occurs within 50 feet of the 
blasting area. citing that more signs 
would be required than under the 
previoaa rules. OSM diaagreea since the 
previoua rules required aignJ on roads 
within 100 feet of the perTn.it area but 
required signs at 50 feet when roada 
were actually within the pl!nn.it area. 
OSM has adopted a COJUiatent.tOO-foot 
distance in order to simplify the 
requirements. . 

A commenter suggested adding to 
I 816.66(a}(2) the phrase "awaiting 
firing" after "chaJ3ed boles." OSM has 
accepted this susse•tion. recog:nizins the 
need to clearly advi.e personnel 

entering the mine ~te of the precaotions 
to be taken to prevent injury. 

Section 816.68{b) 

New § 816.66(b) requires the use of 
audible waming and an-clear signals of 
different pattern. It also requires 
notification of the meaning of the signals 
to those who work within the permit 
area and those who reside or regularly 
work within one-half mile of the permit 
area. 

Severa) commenters objected to the 
term "different character" in proposed 
§ 816.66(b) regarding the application of 
audible signals, asswniDg this meant 
different sounds, sounds with different 
tonal qualities. OSM recognizes this 
concern and has replaced "character" 

· with "character or pa~rn" to allow use 
of the same instrument to make the 
sound in a different pattern to 
diffurentiate between "warning" and 
"all-clear." 

Section 818.66{c) 

New 1 816.66.(c) requires the 
controlled restriction of access to the 
blast area until hazards no longer exi1;t 
and access can be aafe)y resumed. Both 
livestock and peraons are protec!ed. 
Also it requires that no unusual hazards 
sucb as imminent slides or undetonated 
chatges exist 

A com.menter objected to the deletion 
of the first sentence of § 816.65(d} 
restricting access to areas subject to 
flyrock. when it was redesignated 
§ 816.66(c}. By including the phrase 
"within the blasting area" in § 816.66(c). 
OSM intends to encompass all areas 
where the har.ards of flyrock are 
present. Therefore I 816.66(c} controls 
tbe same area where access was 
previously controlled under§ i16.55(d). 

Sectioa 818.67. Use of explosives: 
Control of odverse etfects. 

Section 818.87{a) 

OSM is adopting t 816.67(a) as 
proposed. The rule require• that blaatirJ8 
be dOnducted to prevent injury to 
persona. damage to public or private 
Jraperty outside the permit area, 
adverse impacts on any underground 
lllirie, and change in the course. channel. 
or availability of ground or surface 
waters outaide the permit area. This 
provision. which is the .uccessor to 
p~vious I 816.65{h), implements Section 
515(b)(15}{C) of the Act. 

Commenters objected to the 
requirement in proposed I 816.67{a) 
which requires blasting to be conducted 
IB such a way as to prevent the "change 
in the course. channel. or availability of 
around or •urface waten outside the 
permit area." The commenten felt that it 
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would be impossible to distinguish . 
between changes resulting from blasting 
IUld those resulting from other mine
related operationa. The requirement. of 
I 816.67(a) are adopted from Section 
515(b)(15) of the Act which specifically 
requires that b lasting be conduCted in 
that manner. Furthermore, aince OSM's 
permitting regulations at I 786.19{c) 
require the finding that damage will be 
prevented with respect to hydrology 
outside of the permit area resulting from 

· mining, no blasting could be permitted 
which would result in material offaite 
hydrologic d8JD88e. 

Section' B18.87{b) 
· Airblast limits. OSM is adopting a 
ellshtly modified ven~ion of the airblast 
rule from that propoaed in I 816.67(b). 
Airblast limits must be met at any 
dwelling, public building, schooL church. 
or community or institutional building 
outside the permit area, with the 
exception of certain structures owned 
by the operator and covered by 
§816.67(e). OSM has lowered the 
allowable airblast limit from that · 
p roposed for measuring systems with 
lower frequency limits below 6 Hz 
(hertz) from 130 to 129 dB (decibels). 
This has been done at the request of a 
commenter who indicated that the 
higher airblaat limit was inconaistent 
with data published by the Bureau of 
Mines in RI8485 (Si8lcind and others, 
1980). 

In addition. OSM baa retained 
separate airblast J.tmjts from previoua 
§816.65(e)(1) for c-weighted. slow 

·response measuring systems and Oat 
response measuring systems with a . 
lower frequency limit of .1 Hz or lower. 
These peak limits are 105 dBC and 134 
dB, respectively, and are consistent with 
BOM data. The c-weighted. slow 
response limit Is the same as the 
previous rule and the .1 Hz or lower 
system limit than the previous rule. The 
use of of both of these meaauritlg 
systems muat be approved by the 
'regulatory authority. 

Several commenten1 suggested that 
airblast limits should not apply at 
locations where a structure ia owned by 
an operator. It appears that the.re was 
some confualon as to the applicability of 
l816.67(e). ln ita proposal OSM 
intended that Paragraph (e) apply to 
such structures for both airblast and 
ground vibration. In order to clarify the 
applicability of the exception in 
l816.47(e), the phrau "except~ 
provided in Paragraph (e) of thi. 
section" baa been added to the end of 
the airblast standard in I 816.67(b)(1)(i). 

A commenter suggested incluaion in 
l818.87(b)(t)(ii) of apeclfic rulemaldns 
tmd public hearing procedures for 

reduction of the airblast standard. In Ita 
proposal OSM intended that the 
maximum allowable airblast standard 
applicable to a epecific mine may be 
modified by the regulatory authority if . 
OSM'a permanent program limits appear 
to create excessive levela which may 
cauae damage. To clarify ita intent. OSM 
baa revised l816.67(b)(1)(ii) and 

• inserted the phrase "for use in the 
vicinity of the specific blasting 
operation." Rulemaldng procedUI".!a are 
not required for changes to the 
atandarda that are not of general 
applicability. 

Another commenter believed that 
OSM'e mopaaed language which 
included the word "may" and also the 
req\i.li:ement "if necesa ' ' ave the _ 

a o au o much dJjcretfon 
to e e to uce e um 
m last limit if it delennfned that a 
lower value is necesaa to prevent d£ £:!· OSM believes at imposition 
o a ower value is properly within the 
discretion of the regulatory authority. 
However, should th~ regulatory . 
authority determine a lower value to be 
necessary it must set a lower value. For 
this reason the final rule contains the 
language under which the regulatory 
a uthority determine• whether or not 
imposition of a lower limit is necessary, 
and. If so, must reduce the limit. 

Commenten1 objecte~ to proposed 
l816.67(b)(l )(iii) because it placed a 
burden on operaton1 to evaluate 
"adven~e atmoapherlc conditions." OSM 
agrees that there is no need to have such 
a specific requirement. Accordingly, 
proposed I 816.67(b)[l)(ili) baa not been 
adopted. However, the requirement to 
meet applicable alrblast standards ia 
general and applies regardless of 
atmospheric conditions. 

Airblast monito!iEB.-A commenter on 
proposed l816.67(b)(2)(i) suggested that 
airblast meaaurementa should be 
required at the location and occurrence 
of every seismographic reading. In 
considering this provision. OS 

·~es the need for ens~ that 
airb asti~-et.o"'ii'fi!!obelieve• 

t the oca6on o ae J:iic - -
manito!'!!!.& or Ina ce ma not be the 
critiC8lor a ro te ocation for 
aflblaat monitoring. Win -temperature, 
an overca.at wea er can affect the 
maximum airblast location. Therefore, 
the final rule includes ueneral 
provision for rftOdic airb,kst 
morutortn8 by e opera~~ch t)le 
ocations an e of au~ 

morutot'l.ll8 are left to e scrttiollJ)( 
· ~.Pel! on1 anJi! the rgulator)r...~.__u orl~ 
A sentence a 6een added to the 
I tn6.97(b)(2)(i) to emphaaln that the 
regulatory authority may specify 

monitoring locatioDJ and determine 
· which blasts have to be monitored. 

A commenter was dissatisfied with 
the explanation in the preamble to 
l816.67(b)(2) (47 FR 1.2786) concerning 
airblaat monitoring "at or near the 
nearest structure." The isaues raised are: 
(1) When is a notice of violation issued 
for exceeding airblut standards? and (2) 
where should monitoring be located? In 
response, OSM notes that airblast limite 
apply at any location where damage 
may occur (i.e •• the location of any 
atructure, not necessarily the nearest). 
Therefore, a monitor located at any 
structure which records-a value 
exceeding the maximum value for that 
frequency would record a violation. The 
location may not be the nearest 
structure because wind conditions may 
focus airblaat away from near structures 
to those at greater distances from the 
blast. Although OSM is not requiring · 

- specific locations to be monitored. the 
operator is responsible to insure that 
euch airblast monitoring does take place 
to assure compliance with airblast limits 
at all locations. 

Section 816.67r •)(2)(ii) specifies the 
sensitivity of airbtaat monitoring 
equipment. requiring the upper end of 
the response range of the measuring 
system to have a flat frequency 
response of at least 200Hz. A 
commenter objected to the provision in 
proposed I 816.67(b)(2)(ili) which would 
have allowed the regulatory authority to 
approve alternative measuring systems 
for airblasl AB discuas!!d in the 
preamble to the proposed rules (47 FR 
12766), some suitable alternative 
monitoring systems exist, such as a 0.1 
Hz- or a C. weighted instrument. AB 
described above, OSM has inserted 
limits for these particular alternatives in 
the final that will provide equivalent 
levels of protection. Therefore proposed 
l816.67(b)(2)(ill) lB unnecessary and h~s 
not been adopted. 

Section 818.87{c)-Flyrock. OSM has 
adopted I 816.67(c} approximately as 
proposed. The final rule Ia esaentialJy 
the same aa previous I 816.65(g). Flyrock 
includes material either travelling along 
the ground or in the air. It may not be 
cast more than one-half the distance to 
the nearest dwelling or other occupied 
structure nor beyond the area of 

. regulated acceaa. It may not be cast off 
the permit area. 

Comments varied on the items to be 
included 88 Oyrock. OSM. in review of 
these comments intends to include rock. 
mud. and 4ebrls 88 Dyrock. It should be 
noted that Dyrock lB considered to be 
cast, projected. or thrown. not drifting 
smoke or dust particles or fragmented 
rock. Several commentera diaagreed 
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with the prcnilion limiting llyrodr. range the l'e8'1latOJ7 authority to establish the blast to the nearest structure. The 
to cane-half the distance to the nearest limits on the use of explosives baaed on equation is Wled to' determine the 
inhabited structure. These commenters physical conditions of the site ao as to allowable charge-weight per delay 
cited thie restriction ... contnlJ7 to other prevent !njury to persona and damage to without mandatory eeismic JDDnitoring. 
departmental req.irementa for -public and private property outside the Under 1 &16.67(d)(3)(i:i) operaton may, 
maximum coal recovery. Others dted . permit area. Gr-ound vibration ia am~ with regulatory euthority approval. 

- this provision as providing a degree or the most relevant factors which must be develop and ae a modified .caled· 
safety in excess of that required by the coD!idered. distance equation. 
Act. OSM baa opted to JOetain the OSM has p_ropoaed three optiona for Third, under §816.67(d)(4) the 
provision !or one-half the distance, but the c:ontrol o1ji'OUnd Vibra6on. The fiDa1 opera tar Ia allowed to conform to 
has limited its applicability to dwellings rule governin,g ground vibration maximum peak-particle-vdocities that 
or other occupied structures. This places incorporates aapec.l!of eaCh Of the three vary by frequency. ln those situations an 
the burden on operak>ra to provide options prQ~The three optiolla operator must use aophiaticated seismic 
appropriate design restraints when were: (1) A peak-particle-velocity for monitOring which recorcla the frequency 
mining close to such dwelli.ngs or .each petmft baaed on aile-specific data. content of the ground vibrations. A 
structures, such as additional stemming. (2) A variable ground-vibration limit detailed discuaaion of this paragraph is 
burden. or mats to prevent Oyrock. based on dia'tance to the D881"ea1 included below. 
Section 522{e)(S) of the Act limits mining structure; and (3) A coo.tant ~cle- Under l816.67(d)(S), the regulatory 
withba sao feet~ occupied dwellings, velocity criterion of 1.0 inch per second authority may reduce ground vibration 
subject to valid existing rishta or anleu at any •tructure oulaide the permit area. levels on 8ilfe..pecific baa !a if 
a ..,aiver ia obtained from the owner. The discussion which follows first necessary to provide sufficient damage 
Such a waiver does not. however, waive describes the rule ~at is adopted and protection. Generall seismic manito · 
the protection of l116.67(c)(1) from then responds to apeci6c comments on Ia at the option of the operator; however. 
flyroclc or other adverse effects of the various altemativea. . er -816.«l7@r~ a ory 
blasting. · The rule adopted today seta limits on authori!)'~ require itand"i'j)ecify 

OSM has also chosen to retain the the allowable ground vibration (i.e., locationdouuai momto~:---
prohibition against castiq flyrock peak-particle-velocity) at certain types .Under l8l6.S7(e) the operator may 
beyond the permit boundary limit. rather or protected structures to ensure the exceed the prescribed ground-vibration . 
than allowing operatDrs to cast it an the prevention of damage. These include levels at atnlctureB owned lj the 
land owned or leased by the operator. dwellings, public buildings, schools, operator willa the written waiver o! any 

Unless such land Ia permitted. access churches, or communfty of institutional lessees. 
con trol ls not provided, and public buildings outside the permit area:. · In ae ...... •-~ parti.ch!-velocity limits, 
protection might be jeoparoiud. Peak- article-velocities han been · .,..'-"'6 

A commenter Sugge"Bted includiag ae ecte w at OSM hu considered the diHerences 
public road rights-of-way in tructures rot between performance criteria, design 
I 816.87(c}(l). OSM caasidered this damage. Blasta conducted cloae to standards, and the range of potential 
addition. but rejected it because such structures where the frequen~ of damage based OD these parameters. 
areas will be protecred according to · grQund vibration m generally)iphest In contro · d vibratio 
either l816.66{c)(2) or l816.67(c)(s) . Will be 8Dowed to have higher peak- information au as · o • 
which prevents Oyrock from being caet piirtlcle-velocities. FUrther awa , where gmic characterlstica. · tances to 
outside the permit boundary or the area tentialty damage-caus atructurea and the amount of loaivell 
o.f control under l816.66{c). . uenctee wo redominate a r mut be ev ated. These factors, pus 

A commenter raised the question of -p e-ve ,. e level of fragmentation necessary, 
defining the blaeting site as tbe location stnactures w ·ch are not buil~s, tBe must be coneidered in aetting the pattern 
from which flyrock distances are operd or mus fiV&lue or of d.ril holes, aelecting of exploaivea. 
measared. OSM agrees wtth explosives ~a tory au onty approve . BDd determining ch!U"88-weight. Design 
industry terminology which genentUy - 'l'J:iree metliOdiiorgrouod=Yibration atandards for ground vibration. auch as 
refers to the limits of a blasting aile as limitation are provided in II 816.67(d) burden. apacin& stemmi!"J8. and 
encompa•iog an area contained within( (2), (3) and {4) for the use of operatora. ~ aubdrilling were not maadated by the 
the perimeter formed by the exterior These methoda vary In their complexity / previou rulea ami are not found in the 
charged holes. This differs from the area and expense In application. final rule. Sach design oonslderatioa.a 
of regv.iated acceaa (blaating area) First, peak-particle-velocities are aet ue more appropriately -appUed br the 
referred to in l 81U6(a)(1, and for use with aeiamc monitoring. Section certified blaster. The performance 
§ 616.66(c). The blasting area rd!ecta the 816.67(d){2)(i) proVides specific numeric ~teria to be met fOr ground vibration 
area where danger from flyrook exists limits far ground vibration for Wle with ~~t be baaed on ihe gromd-vibration 
for mine wodrers and persons general seismic monitoring and levels p:edicted to cauae d amage. To 
potentially entering the mine aHe. equi•alent scaled-diataoce factors. stay within ~e levels, design 

Commentera requested the phraae: These limits provide the pro~on to parameters which are lnt~ded to keep 
•'from the blast:i.n& site" be chansed to atructures including residencea. hued ground vibration at or below the 
"from its point of origin" in t 816.67(c) oa an analysia of the damage recorded maximum allowable len) must be ued. 
referring to the precise lOc:ation of the by the Rl8507 atudy (Sialdod and others. Ground-vibration limita which protect 
Oyrock. Detmoi.oi.ns the enct point of 1980). The apecific limits are deaaibed homes and buildinga from damage have 
origin of Ilft'Oclc u generally i.mpouible below, together with OSM'a ju.atification been predicted from research studies. 
after blasting has occurred, and therefor. · Ckle Bureau of Minea atudy, RI8S01 by 
therefore the languase ''from the Second. u an alternative provided Siskind and others (1980), providea a 
blasting aite" has been 4adopted as under l816.67(d)(3)(i), an operator mal{ CODBOlidation of aach atudiea for the 
proposed. • - - · use a acaled-distaoce equation which purpose of developing aafe limlta. The 

---'---=•~~~"" s.oboJJ ll11i.B.7(dJ fi<cHmr/.u.ut:JO& determiaea charge-wef8hta (the weisht atudy JOeCOmmended a 0.7.5 inch-per-
Section 515(b}(1.5l{Q.of the Aa: reqwrea . of exploaivea) baaed on the d.iata.Dc:e of aecoDd standard for dwelliDsa with 
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gypsum-board interiors and 0.50 for . per second. This ranse is consistent with 
plaster-on-lath interiors. These tli'e recommendations in Rl8507 (Siskind 
recommended limit.s have been highly and others, 1980). Osfd'believes that a 
c:ntiCI.Zed by operators, explosives uaers1 l.(Hnch-per-second peilk-part:icle-
exploaivea engineers, explosives velocity Will prevent the occurrence of 
man\ifacturers, and others as overjy fhteshold damage and has set suCh a 
atringent. Some claim that these limits standard in I 816.67(d)(2)(i) for .... 
result frOm misinterpreta tion of the data. distances of 301 to 5,000 feettt'om the 
Also, portions of the Rl8507 study have 6lasting site to the nearest bUildiDg. 
been cited for inaccurate data and Several commenters objected tOlhe 
damage findings; placing some question use of the R,l8507 study. The report 
on the conclusions and incorporates and consolidates field data 
recommendations of the study. A and laboratory experiments conducted 
number of commenll contained such tn the definition of damage produced by 
criticism. · blast vibrations. In addition to the 

OSM cons1ders Rl8507 as the most up- conclusions reached. which have been 
to-date consolidation of research data the subject of much dispute, it has 
for evaluation of blast-induced damage, eeveral chapters dealin8 with the 
but agrees that the interpretation of the fundamentals of ground vibration and 
d ata raises some q~estions. OSM airblast, including ground-vibration 
utilizes the study's data base to support propagation with scaled-distance, 
the regulatory limits on blasting. but response-spectra analysis applications, 
does not accept the study's interior considerations such as 
recommended standards. From the data amplification; and a chapter on failure 
on page 16 of Rl8507, QSM concludes characteristics of materials which 
!hill de~ign iudica,tors, relating design to relates damage potential to the inability 
performance levels euch as the weight of of materials to undergo deformation and 
explosives l!!;r delay, do not consistently withstand stress or strain. · 
eroduce a'6801utely predictable Uillform Commenters' concerns focused on the 
revels oF penormance. thus a hlast adequacy of the new structures and data 
using a specific Charge-weight of observed, the relevance of the old study 
explosives may result in a range of data, and the definition of the terms · 
particle-velocities, and repeated blasts "threshold." "minor," and ''major" 
a t that charge-weight may result in damage. In developing these rules. OSM 
somewhat different ranges. Use of baa relied upon the new data m RI8507 

ground vibrations recorded at 1.91 and 
5.31 inches per second were attributed 
with threshold damage. Numerous 
blasts with considerably higher values 
did not result' in damage. 

The data below taken from Report 
Rl8507 demonstrate that the range of 
threshold damage occurred at 0.75 to 2.0 
inches per second, with the majority of 
damage points concentrated between 1.0 
and 2.5 inches per second, whereas, no 
nondamage points were observed above 
2.0 inches per second. Of the structures 
presented as new damage points on 

.Figure 46 of RI8507, the following data 
are evaluated: 

,.,.,..,., of ,.,.,..,., o f 
s.uc:u. lolatoriel ~tiona cMrnaQe f)Oinls 

No. 1ype 
<1 .0 ' >1.0' < 1.0 ' >1.0' 

, __ ,_,.., 211 18 1 5 
~ Iaiii. 20 _ _ 

Gn>am 13 2 2 1 
-.s. 

v _ "'-'-' 1 ' 1 2 
Iaiii. 

51- "'-'-' 1 11 0 '13 
ld\f 
brick. 

M -- Gn>am 1 !i 0 5 
boen1f 

brick. .,, ___ Gypeum 1 1 1 1 
boetdl 
fllas1el'. 

TOiaJ _ --- 48 "" 4 27 

scaled-distance factors as design guides ·which was COllected on actual structures 
produces ranges of results as depicted .ID a controlled manner using highly Based on the above table, 91 percent _ 
on Figure 11 ofRI8507. (For example, the complex and sensitive morufo~ of blasts observed below 1.0 inch per 
range of expected particle-velocities for equipment. OSM followe~ second did not cause damage. Of the 4 
different mining blasll for a scaled- suggestion of commenters and used such blasts observed below 1.0 inch per 
distance of 100 is from 0.015 to 0.20 inch data as a basis for its regulatory actions. second that caused damage, one at 0.72 
per second. a factor of 1,333 percenl) In review of damage data in the inch per second followed two blast 
Therefore. an operator attempting to Rl8507 study in Figure 46 on page 51, as observations greater than 1.0 inch per 

·"' ~ / meet a 1.0-inCb-per-second standard related to the readings in Table 1 on second (2.34 and 1.22) which did not 
) ~ wouta not des· for a blast with a ak page 10 of that report, OSM finds that result in damage. Therefore, the 0.72 

4- arti ~o 1 inch er second threshold damage did not occur until value is questionable as the actual 
-......
3 

·, but rather would design for a last with considerably higher levels than the damage-producing blast. Another 
~ an e§ected...[~ of pealS particle - report's conclusions indicate. For damage value of 0.79 followed a 

veloC1ties..DOun em ed.l.O inch per Instance, "structure 51" incurred damage nondamage value of uo inches per 
second. The des~ a 1.0-incb.- from all recorded blasts except one at aecond. 
J!er-second liDilt..frQmfiiure 11 is 0.15 to 0.5 inch per second. Threshold damage ' Therefore. OSM considen the 1 b. 
1.0 inCh J?!r second with a scaled- ranged from level• of 1.04 to 7.25 inches inch-per-second etaudard adopted.in 
alstance of~ acaled-distance of 55 per second. but the damage which was 1 816.67{d)(2){i) for the. !',!!!Be of SOQJo 
.:;isUlts in a ranse of lower vilue!; Wll'en observed at 1.04 inches per second S:OOQfiit ~roviae a ~ gf 
monitored with seismographs, this immediately followed six highel' .- P!Q!ectlO~istant Wfihthe:Aw. 
approach will require careful recordings in the following order: 1.16, becauseU) The range of threshold 
application of design criteria to fall ~. lh.ZZ:2.84 , 1.24, 1.86, and 10,21 inches per damage appears too~ at levels above 
within the maximum limit. Without . aecond. ·osM believe• that if the 1.0 inch per eecond; WJtbe range of 
aeism.ic monitorlnl. conserv"StiVe8afe~ atructure had not been weakened by the recordings in field blasts designed to 
factors must be applied to auure eix successive stronger blasts. a meet a maximum limit of 1.0 inch per 
compatible performance for regulatory vibration of 1.04 inches per second may eecond will infrequently reach 1.0 inch 
compliance. not have damaged ll "Structure '1:!" per second with expected results in the 
- Because OSM beUeves operators must ·recorded damage at the lowest reading range from 0.30 to 0.90 inch per second; 

design to aellleve lower levels than the - of the new data in Rl8507 (0.72 inch' per and {i))the ground-vibration criteria · 
m aximum permissible. eettiog a 1 O.lnCb- aecond). This value followed blasts at - coupled with other limitations on 
.Ri"r-second performance level ia the following levels: 1.38, 1.89, 1.91, 2..33, adverse e.ffects from blasting will tend 
believed by OSM to reault in actual 3.73, 6.31, 2.34, and 1..22 inchee per to require deelgn considerations which 
nadiqe in the rauge o.30 to~ aecond. Of these, only blasts with lead to cumulative protection (i.e., 
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separate constramts on flyrock and 
airblast will limit charge-weight. 
dimension&, and explosive 
cho.rec:teristica). 

Several commenters compared the 
recommended levelt in the RI8507 study 
(Si3kind and others, 1980) to the values 
OSM propoeed in Option I for stnlcture 
type and frequency. 

As can be seen from the folklwing 
comparison, tlle recommended peak
particle-velocities of the study .-e lower 
than those ill OSM's proposaL 

recorded vibration levels are expected 
to range from 0.30 to 0 .90 inclt per 
second. The setting 9f particle velocity 
limits, rather than specifying design 
parameters for different types of 
structures enaures protection and allows 
the blaster reasoaable latitude in 
conducting the ebot. Such practices 
ensure protection consistent with the 
parameten of the Rl8507 study (Siskind 
and others, 1980) without penalizing the 
operator by restrlcliw performance 
levels. 11le J'Oistbllity of~ biMt 
resetting a constaat t.&-tneh per-sewnd 

Rll507 leTet is 11!!l1lll. Pwtftl!'lmote, lUl · 

a.ucu. 'Kie -~~••idlod • OSM ;!J.!:, 14 HI occasional blast 'Which reaches·that 
40

Hz Cin/MCJ level does not pretent a tqb degree 1:!1 
fl . .;' damage putential AdditionaUy,jl 
1.00 blas~tele do amaj.stently reach~ 

~----~------~-----~~~md~~ . 
2. Older homes more ilian 20 yeers old au~ . comriden tbii a pcJt 

0.50 
us 

with construction eiements such as · 
plaster-on-lath interiors e.nd . 
deteriorated or rigid. easily fractwed 
construction materials. 

S. Modem homes len than 10 yean 
old with gypsum-board interiors, 
reinforced concrete or concrete IIHI80Dl'J 
unit foundations, and other wood-frame 
and wood-clad structure. 

In response to thne commentera. 
OSM recognizes the need for blasting 
levels which prevent damage. However, 
in review of the data contained ia F'tgme 
48 of R18507. OSM observes that the 
lowest damage value uaociated with 
blasts affecting plamr-an-lath mteriora 
was Q.72 mch per second an "atnsctnre 
27," and lht! loweat value aHecti.Dg ' 
gysum-board interiors was about 8.79 
inch per secoad on "structure 20." 
Stnrctares ncb as "51" {plaste.r/lath/ 
brick). "t9" {plaster/lath), md .. sa .. 
(gypswn board/brick} showed the 
occurrence of threshold dam88e at · 
blasts ranstnB from 0.8S to 5.75 inch per 
second with the majority of pointe 
between 1.0 and 1.0 inches per second. 
J.illpoeia8•~ &nelef 

8.ilftarper aecoiJd fOi''ilJCil~ 
woUld profedt these •tructwec. bOt 06U 
~lines this aevet li ~ 
COMf!1VII6...-e. A value Ol o.rs mea per 
second woUld also have provided 
protection. OSM Jiiillevea that lfi blast 
ls designeo ~ avoid ex.ceediiii' the limit. 
tli'e desigD level Will have iOiie tar leas 
tlian themilXIDiwn. because 
~?._redictabillty of the maximum particle 
velocitY u dillicun Uiile11 a conservative 
acaled=<fiitance equation li a2{?lled 
OSM expects that blast designers woulc! 
have to use design criteria of 0.3 to 0.5 
inch per second to meet 8 0 .75-tnch-per
eecond performance •tandard. Under a 
l.O..lnch-per-aecond standard. only · 
rarely are values expected actually to 
reach the maximum level& Actoa2 

m 
816:67!e,>I3~?edace the aBowabfe · 
~,. ... • Jo a lOWer ~ae. 

· One commenter agreed that e 
concepts applied by OSM were valid, 
but disagreed with the specific values 
proposed and the claimed 
oversimplification of the ground- • 
vibration inue. The com.menter 
recommended a constant l.(~inch-per
second standard be mandated in the 
final~e.~ 
rule, has incorporated sugsestions from 
VarlOU!LCOmmenters and under 
I 816.67(dl(2)(i) has eppfied a constant 
UJ-inch-per-seoond value over a normal 
operattns ~or 300 t() 5,000 feet. 
m:ognizing theoccurrence of high 

t~==~==~· vibration intensity t:mTied beyond 5 ,000 
feel. This does not preclude low -
frequency trOm ~in close-In 
clasts or hi8h frequenq drom 0~ 
1!!. iiiBtances greater than 5.000 feet. 
However, bBBed on the data fo\Dld 1n 
R18507, a constant l .Mnch--per-secand 
stand ani would han prevented at least 
85 percent of the d1m1age pointB, and it 
ia noted that 15 observations prodnced 
no damage a have the 1.6-inch--per
.econd particle-velocity level. 

In 1 816.87(d)(20){i). gm:ma-t!bra1hni 
Bmita within 300 feet and ,ona s 000 
~et are different fi'Om tbe j.ootnch;per-
second standard. Based on e . 

redomlnant occummce of 
en vih laJ&tina. 

site, 0 allows a 25-percen1 ~er 
article-ve.locl liiDl within 300 eet of 

a as 11te. e h.lgher level would 
only e Allowea for residences withln 
300feet afteri)wner appr:9Val and when 
prior blast designs must also be 
.-ubm.ltted to the regulatoey authority. · 
The additional con.atrainlll when blastins 
within 300 ~eet. as well as the 

I 

'· 

probability of higher frequencies, justify 
the i.Dcrease to 1.25 inches per second. 

Converselv_.=et dttt«ftQe11 beyond &.009 
-.et.levels at 0 .75 inch per second must 
be observed with due regard to the 
potential for tlootentially damasinalo.f~ 
frequency vi ations. 

cammenters called OSM's attention 
to 1he study conducted at the Wright 
Mine in Wanick County, Ind., by Braile 
and others (1982) . . This study only dealt 
with the propagation of ground-vibration 
waves: data was observed for the site
specific geology and geologic type but 
no analysis of damage was conducted. 
The conclusions su ort e limits on 

las ro uces lo oengr 
groun vi rati~and lo~ duration 
surface wayes cau•l! ~ 
occurrences raise damage potential as 
weft as resUlt in annolance to retndents. 
file study concludes that vibrations at 
5,000 feet could be perceptible and 
disturbing to persons inside a 11tructure. 
However, the study does not indicate a 
damage threshold for these low 
frequency waves. Other studies wuggest 
that the results achieved by the peak
particle-"elocity standards prescribed 
today will prevent damage from low 
frequency blasts. Becamre OSM is· · 
statutorily~ CiDly-~ 
d&Diage to Stnlc~to 1:id:a. OSM hu need blast timits an 
a'IIOt ance Of jjli,riiC8l mpuy-or dam.ye 
wther than ll!motance. 

Many commentera auggestt!d that 
OSM consolidate proposed Options 1 
and 3, while others supported variable 
peak psrtit:le velocity as a fUDction both 
offregoency and distance from the 
blasting sitt!. Seveiil commenters 
recommenefed ]JJ'OPOSed Option 1 
because it (1) Cansidered levels of 
protection by etntclill'e type as weD alJ 
frequency and 12) anowed a 2.0-inch
per-second maximum peak particle 
velocity "!J!lder some site-apecific 
amditiona, wtrereas Options 2 and 3 
apply generally comrervative limits and 
eqUll.tious. Based on 1bne commentB, 

· OSM has adopted a variant of Option 1 
In the form of Figure t as an alternative 
method of determining peak particle 
velocity. This rovision ). 

vid · e-• ecific a roach 1o 
· . as restrictions ase on ca y 

mom tared fre uency o e 
pro des adequate e 'ty for State 
program adap6on. the derivation or the 
viluesued m 1liia alternative is • · 
dncribed below. . 

An operator-commenter preferred 
proposed Option 1 becauae it allowed 
lim1ts to be .-et based on site-specific · 
conditions. Other commenters objected 
to Option 1 becaue it contained values 
believed to be too permissive and would 
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be difficult to implement due to the 
variety of structure types, frequency · 
verification. and monitoring constraints. 
The commenters also felt that levels for 
Type 4 structures would be too 
restrictive. OSM believes that the final 
rule reflects the positive aspects of 
Option 1, flexibility and site-specific 
levels, but only places the requirement 
of stringent monitoring and data 
development on those choosing to 
wtdertake such a sophisticated 
approach. OSM has decided not to 
adopt' different standards for different 
tn!es of structures because such a rulll 
woUld be unnecessarily complex. would 
require an extensive analysis of 
structures sUITOunding the blasti!l8 site 
and woUld be difficult to enforce .. 
- Some commenters expressed support 

for the Option 1 standards, because it 
appeared to be the only limit restricting 
grol1Dd vibration at the location of · 
utilities (buried pipes, etc.). OSM did not 
intend that Option 1 be the only 

· protection for pipelines, underground
mines, water towers, impoundments. 
and twmels, but recognizes that these 
structures are less susceptible to 
damage than buildings and residences. 
Therefore, OS.M has included a 
provision under IB16.67[d)(1) to limit 
ground vibration at such structures as 
determined by the regulatory authority. 
Currently, the Mine Safety and Health 
Administration requires levels less than 
or equal to 2.0 inches per second for 
wtderground mines. 

Some commenters preferred Option 3, 
but suggested a modilication to allow 
values greater than 1.0 inch per second 
in areas specifically approved by the 
regulatory authority. In the new rule 
being adopted, OSM has incorporated 
two provisions allowing such values. 
First, at diatances leas than 300 feet an 
upper limit of 1.25 inchea.peuecond has 

~ been established in l816.67(d)~)(i) 
because of the freguenc~nsi erations; 
however. as noted throughout the 
comments. lack of substantiating data 
precludes incorporating limits in exceas 
of 1.0 inch per second as proposed in --
Option 2 for distances between 300 and 
3000 feeL Second, the use of alternative 
blasting criteria under l816.67[d)[4), the 
limits of which are specified in Figure 1. 
will allow values up to 2.0 inches per 
second if aite conditions warrant for 
blast frequencies in excess of 30Hz. 

A commenter suggested that the only 
acceptable safe blasting criteria would 
be a variable limit with frequency 
slmilar to proposed Figure 1. or the use 
of ~ponae-apectRt aaalyms requiring 
investigation of the natural frequency of 
the atru.cture to be protected and 

.. .relatins this information-to the blast 

.. . ~· · 

vibration frequencies. OSM 
acknowledges that response-spectra 
analysis as used in the Rl8507 study 
(Siskind and others, 1980) and by -
vibration consultants provides a unique 
solution because it sets allowable limits 

. accurately by predicting the range of 
potential damage. However. OS.M 
believes that a much more general 
standard must be authorized for 
application at coal mines where 200 to 
1,000 houses may be involved. OS.M 
does not want to discOurage the use of 
response-spectra analysis, especially 
where a regu]at~~ authori~ determines 
that a lower stan ara sbo\il appjy. This 
ieChriique U applied on a case-by-case 
basis might prove to be the best 
substantiation of the actual damage 
range. In order to allow such technique 
and to provide operators the option to 
increase particle velocities above the 
maximum limits set for general 
compliance. OSM bas included in 
l816.67(d)[4) an alternative method 
using Figure 1. Using this option requires 
monitoring of particle velocity at the 
frequency levels. which may be 
augmented by response spectra for 
confirmation of the structure's 
interaction with the monitored wave 
forms. In using this alternative, the 
seismographic record will provide 
evidence of regUla tory compliance, as 
well as evidence of damage potential for 
information of nearby homeowners. 

A commenter, objecting to all options 
presented in the proposed rules, cited 
difficulty in the application of proposed 
Option 1, disputed the assumption that 
frequency decreases linearly ~ith 
distance from the blasting site as found 
in proposed Option 2, and did not like 
the inclusion of the alternative blasting 
criteria under proposed Option 3. 

Commenters also believed that 
·proposed Option 3 ignored structural 
response, claiming that single value 
limits are an oversimplification of 
blasting effects and m.isleadi!lg to 
further study. 

A.. described above, ~e. 
9VJ1bined the..three oe,_tion~;Jt allowa the 
~~tion of tbreilevels of ground· 
viora on control: 11 seliifuc monitoring 
of peak partrcliVelocity. (2) use of a 
acaled-distance equation without 
monitoring, and (3) complex monitoring 
of velocity at associated frequencies. 
Each allows a aomewbat diffenm.t 
!pProaCh to control of blaete. but ea_fh 
providee equivalent levels of dam~e 
~revention. · 

severil commenters suggested addfns 
the use of .vedor-eum.eiemogruphs to 
the peak-particle-velocity component 
concept of I 816.67(d)(1)(i). OSM 
recognizee that aome monitoring 

equipment records vector awn and that 
requiring component seismographs may 
be expensive for the operator. To avoid 
this unnecessary burden, OSM has 
allowed, but does not require. the use of 
vector·BWD units. The Bureau of Mines 
has concluded that component velocity 
Is the best indicator of damage potential 
and· thus recommends limits and 
readings be in component format. The 
values listed for acceptable vector sum 
limits are identical for component limits, 

-ensuring conservative results when 
using a vector-sum instrument. OS.M 
recognizes that this will produce 
conservative monitoring standards. but 
a general conversion of component to 
vector-sum equivalent Is not available. 

Commenters were concerned that 
OSM'a 1.0-inch-per-second standard 
would not provide adequate protection 
of semitive structures. OS.M believes 
that the limit of 1.<~-inch per second over 
the range from 300 ~o 5,000 feet does set 
a liiDit which consi era structural 
re~e. Setting a universally amili.ed 
limit assumes th8t strUctures1o..he 
protected have natural freguenciJ:Lin 
Uie r!!!l8e of lD-20 HZ (hertz). At 
frequencies between 10 and 2o Hz the 
safe vibration level recommended in 
Rl8507 ranges between 0.75 and 1.40 
inches per second. As indicated in 
OSM's evaluation of data .from Rl8507, 
the range of threshold damage appears 
to begin at levels greater than 1.0 inch 
per second. Therefore, a 1.0-inch-per· 
second standard provides protection 
within this range over the broad range 
of distances. 

A commenter objected to the 
prohibition placed on mining within 300 
feet of a dwel.li.Dg without owner 
approval and within 300 feet of public 
buildings. The commenter felt that such 
limitations were inappropriate and 
could interfere with maximum coal 
recovery. Section 52.2 of the Act 
prohibits any mining operations within 
300 feet of public buildings or dwellings 
(without owner consent) subject to valid 
existing rights. Rules governing these 
areas are set forth at 30 CFR Parts 761 
and 769. 1t would be duplicative to 
.restate them in conjunction with the 
blasting rules. Accordingly. the 
proposed language in l816.67(d) has not 
been adopted. 

Section 816.67(d)(1) sets levels for 
structures other than buildings. This 
new rule places the burden of setting · 
particle-velocity limits for these 
atructures on the operator and the 
regulatory authority. Operators would 
propose standards for atructures. and 
the regulatory authority would approve 
pr modify them. 
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Various conuuenten1 made Coupled with the pmote poaaihility of docame:nt will be made available by • 
recommendation• regarding 8Caled- damage at the predicted. level. lbeae OSM demonatrating tbe application of . 
distance equations, a variant of which lactora Will &lfo;::aa degree of protection the modified equation and its derivation. 
was proposed for an three optiooe. lD excess (Jfgg pecceo1 for tbe stnacture One commentet' auggeated that a 
Some commentm aS!'OOd with~ to be protecteit - lower limit be established on modified 
correlation v~d (e.g., Ds==;;5 SOme COIIUDe'Dlera l'ett that-the acaled-distauce below which the 
correlating to 1.0 inch ner seckrun. while proposed acaled diatanc:e of 10 in Option regulatory authority would not set a 
Others believed that Dr=«> aliOiiid be 1 was too comervative. Under the final standard. OSM has BOt accepted the 
used to correapond to 1.0 inch per rule, the maximv.m acaled-dillance auggestion. OSM beUeve1 that a 1~ 
eecond, stating that it would better meet factor will be ·as. Under the tables ln inch~HeCODd mndard over the 
the requinnnenu of the Act. ADother new n 816.67{d)(2)(i} and 817 .67{d){%){i), normlif worldDg distance• provides 
commenter objected to the aae of a:a.led the ecaled distance of 65 ia applied only adequateyrotection ib seneral blaslli:t8 t. 
distance aa a aafe bluting criterion. when the distance to dte aearest practice, 6Ut reoognizes that etructure "''' 
That commeoter pruented information building is pater than 5.000 feet. This · condition. ~ologt, and vibration ' 
attempting to refute tbe ac:caracy of will allow the uee of a maximum or 5,900 treguency &ffect damage potential and 
acaled distance u a predictor at any pounds of explosives per 6-millieecood are site speatic.The ~ ~s sate-
specific value. OSM based the delay period at a distance of 5,000 feet. specific Iiiiiililor ue exp osives, and 
correlation valaea propoaed (47 fR OSM does not believe this limit will vatues as low as b.s mCh per second ...,. 
12768) on tbe blast data CX11ltained an constra in an operator 1mdaly lfiooe may be necesaa!l· Tlie aettiij or a .:X¥ 
pages 1~17 of the IU8507.tudy and exploeive tedmology has de-n:Joped lower value Ia more appropnateT left to 
believes use of acaled distance will delay blasting techniques anilable to e acre on o ority 
prevent damage in more than tl9 pen:eot conduct lfliBe blaata aiag this UDOUDt at the time 'fie 
of blasts u deacribed below. per delay. 'The ecaled-distance conditions. 

The U&e of the eca}ed-distanoe_ denominator e5 CO I to 8 0.75- Ci!rtain site~ecific conditions 
e uationa of 818.67 ~~all -peMeOOD arti eve oci • wSITant higher bore hole loadings per 
o era tor wi ~ticm__of ngt ee ls 101icle ·nloci • - delay, but protection of people and 
monitoring eve!f blast to ensure SM recognizes e Beed for e.- property must be assured. ~er eite-
COiii'Plaance with die ~e:a m~~ groiDld YibriUOD at IOC8tioM of lOwer • eecific conditions may WSIT~ 

una-Vl ration m. . an * Creguen~ After traveling 5,000 feet. the redUCtiqn of allowable pe8]( particle 
o ers 1960) in tbe 8507 •tudy CD tensity Of a eeismic waw should velocity and the lowering of the weight 
collected and CODSOlidated blast dissipate below the 0.75 peak-particle- of explosives per delay (Le., higher -
vibration data from blasting at ftrioa. velocity level; thus the standard should acaled::aiitanoe factors). The provisions 
distances and b1uting parameters. · rarely be exceeded. !!,.f l816.67(d)(5)!iiJ require the 
When diaplayed and analysed, tlaese Some c:Ommentera ooJrteoded that the regula to aoffiOrity to tal<e action if 
data provide a line representing the proposed "'~Uation W = Du/90 ia Option 1jn~ec~es~s~~t(Qoj!~~e~~ie;Piiiieioo!Jl. 
mean occurrence of a specific particle 2 was too c:Ollftrvatiw tor the llll'8e • ' tical factors 1n assessing dama~e 
velocity for a ~dfied scaled-distance areas blasted in the West. OSM lnls not probability iliclade distance to the 
level. The equation adopted in adopted that optional equation because nearest structure and Charge wei8ht. 
I 816.67.(d)(3) divide. distance &am the it was too stringent at long distances A commenter objected to the 
blast t o the structure to be protected by andnQt stringent enough when proposed term "i.Jl the vicinity of the 
a scaled-distance factor to yield the structures were within 500 feel mine" with respect to proposed 
square "?9t of the total cba:rge weight of Therefore, its applicability would have IB16.fi7(d)(3)(h1) which would have 
explosives which may be detonated in been limited to the distan<:es between required regulatory authorities, upon 
any &-millisecond period: (D/Ds)~e {W, 1,000 and 3,000 feet. whereas tbe scaled· requests from owners and residents. to 
where D= the distance from 'the b11l11t to distance equation adopted in this new evaluale the maximum allowable 
the structure to be protected, Ds= the ·rule, using Ds=SS, can be applied at groiDld-vibration standard. The same 
acaled-distance factor, and W=the . distances between 300 and 5,000 feet. commenter felt that "'vicinity" could 
charge weight of explosivea. OSM believes that the 55 Jeyel for,0 mean 100 feet or 100 miles. The . 

The values of gro&nd vibration over the 300 to 5,000 foot range_ pmyide4 commenter euggested that such requests 
measured at location D from the blast aUfficlent protection;, a1 de1albed be limited to structures within one-half 
reflect the actuai measured ground · earlier, a 1.0 inCh-per=tecond level mile of the permit area. OSM believes 
vibration. Mean curvet were developed relieota an appropriate ataod&rd to that the proposed proviaion Ia 
as pa.rt of the Rl 8507 atudy baaed on the provide damage protectipn. unnecessary. Upon 'request from a · 
actual ground vibrations meaiUI'ed. {See Section 816.67[d)(3)(ii) eDowa the resident, or for any other reason. the 
p. 14 of the Rl8507 study.) The mean operator flexibility in modifying the regulatory authority may require seismic 
portrayed thereon reflects an averaging scaled-distance factor n. to allow for monitoring of blasts and may reduce 
of values above and below the curve at higher or' lower scaling factors. The ground vibration limits if conditions 
any· scaled-distance factor. -lee t:m'Ye provision requires that after the operator WSITant. Thus, the regulatory authority 
f'epreeenling a 9S petceut-amftd'eoce · correlates the meen occurrence of · has ample authority to protect those in 
level for apeci.fic vibratioft ~ is · particle velocity wi1h acaled distance, the vicinity of the bloating. 
pbtain.ed statistically, ren&tint m a · the modified value for the scaled- A. mentioned above, I 816.67(d)(4) 
aimilar et~rYe twe et&ndmd dmtltiut&- . distance factor n. must reflect a pcriDt presente a third optional BfO\Dld-
above the mean. 11Ua results iD ·-1 that is two standard deviatiom above vibration standard. Thla is based on the 

. p_rovidini QS:percPrif iiJjifiCif!ftl! M. the mean regression CtDTe. Thia atandard proposed u Figure 1 to Option 
actual mODi tog will faD at Cll' ~ c:Orrelatioll mn provides a 95-pmcent· Sin the proposed rule. It requires more 
Jhe predid ed ~1md VibratiOiL OSM confidence level that the maxlmmn atri.Dgent monJtoring than the normal 
Jii• selected aCiled-distanoe iac:tOi;;- . allowable particle mocity will not be peak particle velocity and allows more 

. liilten flOiD ihe etandUd de'riatiou ~· exceeded. A teclmical pi dance flexibUJty to operatora to uae sreater 

.. 
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charge weights. The limits are set forth 
in a graphlc distribution of maximum 
allowable particle velocity versus blast 
vibration frequency. These are shown in 
a new Figure J. to be included as part of 
the rule. Commente!'11 requested that the 
limits of proposed Figure 1 be revised 
Several commente!'11 wanted this 
criterion to be the only one to apply to 
regulation of ground vibration. Othen 
objected to the use of the criterion 
altogether and suggested its deletion. 

SM has included · rion a an 
a tematiye to a w n . 'li b 
~eralo!'11 and re~atory authontles if ey wisli to con uct ffii"'Utire exfenst\<e 
iiiOnttgffili figwreif The altern alive 
blasting criterion (new Figure 1) differs 
aligbtly from that proposed. One 
commenter suggested retention of the . 
proposed curve above 20Hz, but a limit 
of 1.0 inch per second for the portion of 
the curve below 20 Hz. Another 
commenter provided a rationale for 
adjusting the cutoff point for the 2.0-
inch-per-second standard from 40 Hz to 
SO Hz. since the interaction with an 
amplification of natural frequencies of 
resid :ntial structures primarily occurs in 
the 5 to 20 Hz range. The suggestion to 
rely on a constant 1.0-inc.h:per-second 
Giliit up to 20 Hz baa been rejected 
because it f~ to aclcnowle~ 
iriipact o{ o.l;tiOminant lnwkVelblast 
Vibration frequency within the~ 
S to 10HZ: 
- In determining the values in }"igure 1. 
OSM has adopted the Bureau of Mines 
proposal cited in Appendix B of Rl8507 
(Siskind and others, 1980). For 
frequencies up to 4 Hz. a constant 
maximum amplitude of 0.030 inch will 
be allowed. (Under this standard, 
amplitude is related to particle velocity 
through the use of the equation V=21 . 
fA , where Vis the particle velocity./is 
the frequency. and A ia the amplitude.) 
Over this frequency range the maximum 
allowable particle velocity increases 
from 0.19 inch per aecond to 0.75 inch 
per second. At frequencies of 4 through 
11 Hz a constant allowable particle 
velocity of 0.75 inch per second ia set. 

The level over the range 4 to 11 Hz 
waa set at 0.75 inch..R,er aecond ratlier 
ihan 1.0 inCh ~er second to aclciiowledge 
ille need to re uce article veioci at 
ow quenctea. Over e frequency 

range of 11 thiOUgh 30 Hz. a constant 
amplitude or 0.0107 inch is allowed. Thia 
correlates to maximum particle 
velocities or 0.75 inch per aecond to 2.0 
inch per second. Above 30 Hz. a . 
constant peak particle velocity of 290 
lnchea per aecond will be allowed. 
· A commenter cited concern with 
vai)'ing threshold levels on .the basis of 
•~type and vibration frequency 

occur. 
A commenter felt that the proposed 
alternative blasting criterion of Figure 1 
was overly stringent and too expensive 
for most operators. They also were 
concerned about the.Possibility of 
rendering existing monitoring equipment 
obsolete by this rule. OSM has included 
new Figure 1 in the final rule for 
optional application. Some operators 
may find the economic; outlay beneficial 
-io production and the protectiQn of 
nearby structures; those who do not, 
need not u.se this alternative methoo of 
determining maximum ground vibration. 
Other provisions of the rules allow 
conventional monitorit:g and use of 
equations without monitoring. · 

Commente!'11 requeated clarification aa 
to what wu required to evalUllte blatt 
vibretion frequency. They wanted to 
know whether visual inspection of 
aeismographic recorda was adequate or 
whether electronic anlaysia of frequency 
would be required. Under I 816.67(d)(4), 
which require• fti8Ulatory a11thority 
.approval of the method or anal)'N of 
J)le predominant @:?v:w3 coataiDed in 
Uie b!s~ recor W~Q 
may aequate if tracea are distinct 
and ~a few #!Qu.en¢" are · con in the wave-form.. However, 
.aeismographic consultanta have fouDd 
that various wavea with multiple 
bequenciea typically are-eaatained iD 
the bWting record. In those c:oea. 
~ .n.al~ia ia oecesiNllj 1o 

aeparate the wave tracea and analyze 
each inten.a.ity and frequency. OSM does 
not intend t.o mandate electronic 
analyais; rAther the determination of 
what type of analyais i.a appropriate 
should be made by .the regulatory 
authority. 

Commentera did not believe that 
frequency analysis, which requires 
sophisticated equipment. should be 
required in aU cases. Except when the 
criteria of I 816.67(d)(4) are used, the 
final rule 'leaves frequency analysis to 

· the discretion of the regulatory 
authority. OSM recognizes its value as 
an indicator of Vibration damage 
probability, but aho recognizes the 
complexity and expense in its 
application. as well as the uncertainties 
in determining apecific frequency levels . 

Commente!'11 referred to human 
annoyance from blast vibrations. 
Human response has been addressed by 
the Rl8507 study (Siskind and others, 
1980) and other researchers in the 
ground-vibration field. OSM concludes 
that the limits on airblast provide the 
most appropriate basis for minimizing 
disturbance to nearby residents. In 
addition. there does not appear to be a 
standardized correlation between 
ground vibration levels and degrees of 
annoyance, apart from injury and . 
damage. OSM believes that through an . 
effective public relations program and · 
communication with nearby residents . 
much anxiety over annoyance can be · 
mitigated. 

A commenter complained that OSM 
had not satisfied ita obligations under 
the Administrative Procedure Act (APA) 
by indicating a preferred course of 
action. The APA requires that an agency 
publish an explanation of its proposed 
action sufficient to allow for meaningful 
comments. Due to the complexity of 
these issues OSM devised several 
regulatory approaches and baa 
explained each of them with sufficient 
specificity to attract the numerous 
comments lt has received. A decision on 
which option to adopt was not made 
until after evaluation of aU the 
comments received. This new rule 
adopted by OSM falls well within the 
range of the alternatives proposed. 

Section B18.87{e) 

New l816.67{e) excludes from ground 
vibration and airblast Umita structures 
owned by the operator and those owned 
by the operator and leased to others if 
waivers are obtained from the lessees. 
Commentera requested that the 
exclusion for structures owned by the 
operator and leased to othe!'11 apply to 
all options. This was the intent of the 
propoaed rule, but wu mlainterpreted 
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as applying only to Option S. This 
section baa been retained in the final 
rule aa l816.67(e). · 

'Section 816.68. Use of explosiYes: 

·proviaion for the blaster to estimate any 
adverse weather conditlona which might 
exist 

A commenter objected to the deletion 
Records of blasting operations. As 
proposed, the new I 816.68 requires the 
operator to ma.intain blasting records for . 
at least 3 yean and to make them 

of previous I 816.68(1) establishing the 
number of holes to be detonated in any 
&-millisecond-delay period because 
providing this information places no ·. 

available for inspection by the , 
regulatory authority or the public on 
request. This 11 required in Section 
515(b)(15)(B) of the Act. Among the 
information which must be included is 
the name or the operator; the location, 
date, and time of the blast: the name 
signature, and certification number of 
the blaster conducting the blast: 
identification, direction, and distance 
from the nearest blast hole to the 
nearest dwel.li.ng or other atructure 
outside the permit area; weather 
conditions described in more detail 
below; the type of material blasted; 
sketches of blast pa ttem including 
number of holes and the burden. 
spacing. decks. and delay pattern; the 
diameter and depth of holes, the type of 
explosives used; the total weight of 
explosives userl per hole; the maximwn 
weight of explc Jives detonated within 
any 8-milliRcond period; the initiation 
system; type and length of stemming; 
and mats or other protection used. 

Section 816.68{o) includes the 
requirement that if seismographic and 
airblast records are required, they 
should include a record of the 
instrument type, its sensitivity and 
calibration signal or the certification of 
annual calibration; location, date, time, 
and distance the instrument is from the 
blast; the person's name and firm who 
obtained the readings. and the person's 
name and firma analyzing the . 
seismographic record; and vibration 
and/or airblast levels recorded. In 
addition §816.68(p) provides that 
lnformation stating the reasons and 
conditions for each unscheduled blast 
shall be contained within the record. 

Commenters objected to deletion of 
specific weather characteriatica listed in 
the previous rules. These commenters 
reasoned that these conditions may 
assist in determining adverse effects due 
to blasting focused by weather auch as: 
clouds, wind. and temperature 
inversions. OSM believes the 
commenter ia correct, but a blaster in 
the field may not know If an inversion 
exists or what the ap~cific wind velocity 
is. The requirement of thU data could 
result in inaccurate entries leading to 
false interpretation of impacts of 
weather. OSM acknowledges the 
potential impacts on blasting of · 
temperature inversions, wind direction, 
and vel~ty and ha~ warted a 

great burden on the operator. OSM 
believes this information aummarizes 
data which are insignificant in the total 
blast record and are not necessary for 
assuring compliance with the rules. 
Another commenter believed that 
physical separation can provide the 
same effect 81 an &-millisecond delay. 
OSM agrees. The &-millisecond 
separation was determined by the 
Bureau of Mines as the minimum delay 
period to sep&rBte ch&Jllel to reflect 

• nonadditive ground-vibration levels 
when measured at aome distance from 
the blast. However, this concept 
assumes that delay holes are at the 
aame distance from the seismograph. In 
situatlons where holes are varying 
distances from the recorder, physical 
distance separation will delay arrival 
times of the ground vibration at a 
structure. This is variable, dependent on 
the velocity that the seismic wave 
travels in the specific geologic material. 

A comrnenter objected to OSM'a · 
proposed deletion .or the requirement · • 
that operators keep a record of the 
number of persons in the blasting crew. 
OSM believes that a specific number of 
persons should not be regulated on a 
national basis. The entry in OSM's old 
rules served the requirement governing 
crew size found in 30-cFR Part 850 
which has been proposed for change. If 
a crew size is imposed by a State 
program, an appropriate entry could be 
required by the State. Accordingly, OSM 
baa adopted no change to reinstate this 
entry. 

A commenter suggested amending the 
entry under I 816.68(o)(3) to include the 
name of the person and finn conducting 
seismographic tests. OSM believes this 
to be an acceptable inclusion. 
Accordingly. OSM baa adopted this 
requirement. 

A commenter auggested including the 
frequency of recorded blast vibration in . 
the seiamic record. Not all records 
produced by aeismographa in use in the 
industry today produce frequency 
spectra. Moat recordings must be 
an~lyzed on complex aystems to identify 
trace frequ~nciea as expressed in the 

' RI8507 report (Siskind and others, 1980). 
As discussed above, the use of a 
vibration criterion based on frequency 
monitoring is required in I 816.67(d)(4) 

.Jn those situatlona where auch 
aophisticalion ia necenary. However,· 

imposing this condition on all monitored 
blasts would be overly stringent and 
urunecessary. . 

A commenter objected to inclusion of 
the amount of information required by 
proposed I 816.68(g) stating that 
sketches should only be required if 
blasts are conducted within 1,000 feet 
from a dwelling or other structure. OSM 
believes the record is important for 
reference purposes to ensure the 
mitigation of damage. Moreover. OSM's 
regulation of aspects of the blast such as 
burden. spacing, decking, and delays is 
mandated by the Act. Other information 
proves valuable if a complaint arises. 
Also, an operator who maintains this 
type of record may revise future blast 
design if problems ~cur. OSM believes 
this degree of information is within that 
envisioned by the Act, and the fmal rule 
adopts the requirement. Commenters 
also felt that too much information was 
required for a single sketch: OSM 
accepts the comment that a single 
sketch may be cluttered and allows 
multiple sketches to reflect this 
information if a single sketch cannot be 
made. 

A commenter believed that all blasts 
should be certified as designed by a 
certified blaster in the record. OSM does 
not require every blast to be designed 
by a certified blaster. Rather, they must 
be carried out by certified blasters. 
Since blast patterns and delays may be 
designed by someone other than the 
blaster carrying out the blast, the name 
of the designer may not be available. 
Furthermore, OSM requires 
certifications or blast designs when 
blasting is conducted within 1,000 feet of 
structures. OSM therefore has not added 
such a provision to its recordkeeping 
rules. 

A commenter auggested limiting the 
data kept in records required by 
I 816.68{j) on explosives to total 
explosives used per blast rather than 
explosives per hole. OSM believes this 
information is necessary to evaluate the 
amount of explosives per delay. 
Furthermore, the per-hole information 
requirement is taken from the Section 
515(b)(15)(B) of the Act. OSM agrees 
that total charge weight information is 
impOrtant, but recognizes that it is 
available by totalling aU boles. 
Therefore, it Ia not considered to be 

. necessary aa additional data to be 
entered Accordingly, OSM has not 
adopted such a provision. 

A oommenter requested that a . 
provision be made in l816.68(o) to 
allow "annual calibration" to relieve 
operators from showing calibration 
aignals on each record. The commenter 
argued that aomeaeiamographs do not 
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hne catibratioa aigDala iDtegral with 
the recorda. OSM has edopted thn 
provision in the final rule. 

A c:ommeater- 1A188eated +I ball of 
the requirement iD pupoled 
§ 816.68(o)(2) icr location ol the 
instrument and tlae date aDd time al the 
blasL OSM bell~ that this 
information ill oeceaSdlJ to e:asure that 
the openttar is ati..l:izing tbe mauitaring 
system agreed to in the permit, &Dd that 
the datA recorded can be traced to a 
specific blast. 
· A QY!UDenter reqoested deletjon of 
the requiremeat in proposed l816.68(p) 
of the oames ol penona notified when 
unscbeduled bla.at:s are conducted. A. 
d iscaaaed above iD conjwx:tion with 
§ 816.&1{a)(2), OSM is deletms the 
reqnirement of verbal notificatioo ol 
area reaiden t:s of Wll~Cbedaled bJ.uta. 
Instead. audible aignah will be aed. 
Weather and othet aite-epecific 
conditiona which nec:essUate 
unscheduled blaata may DOt allow 
notificatioo to iDdividual resideaces. 
Accordingly, OSM does DOt require 
reCOI'da of individuals ootified. 

A commenter requested confirmation 
of the availability of bluting records to 
the public. Both § 816J)8 and the Act 
require the operator to provide aa:us &o 
the bluting recorda for pub& 
inspection upon requesL A commenter 
objected to the degree of de &ail made 
available to the public in the records 
required by I 816.68, atatiug that it 
exoee<h the requirements of tbe Act. 
OSM recognizes that the iD.formation 
required in§ 816.68 exceeds that 
specifically liated in Sec::ticm 
51S(b)(15}{B) of the acl OSM requir.es 
additional information to enJuat.e tbe . 
perform&nce levela of ru1ea implemented 
pursuant to Sections 515(b)(15)(C), (D). 
and (E) and 719 of the Act. The 
additional information relates to 
performance standard found in II 816.61 
through 816.67. Such information ia 
necessary to determine whether 
performance levels were attaiDed. 
Segregating in the record tbe items listed 
In the Act to be available for~ 
inspection is impi'actical and . 
unnecessary. The c:ommenter failed to 
demonstrate any harm that would occur 
through the public discloSW"e of the 
additional information. OSM therefore, 
bas chol'eD to require ·the entire l»aating 
record to be made available for public 
inspection. · 

Rules governing use of explosi'Ve$ 
associated with underground aWling. 
The performance atandarda adopted in 
this rule governing the ue ol e.xploeive.a 
aaaociated with undergrou.n.d mini.ns are 
identical to those governing aurface 
mining except as noted below. Most 
offaite impacts. such as airblaat and 

srcnznd .mn.tiaD. a aariace blaltinB 
i.addmt to~ aiDes_.. not 
substantially different from those for 
bLutmg at surface miDea. OSM cmly 
regulates tbe amfaoe bllpacta fll bla8tiz18 
from~ mines. wiUch are 
derived almo.t e:xdasively from surface 
blastiu8 associated with aucll mine&. 
This is DOt a c:bause fro. tbe previou 
rules which also oaly f'I!8Ulated sarface 
bluting activities incident to 
undergrmmd min.l.ug. 
_ Only oae differeDCe e:xisb between 
the two .eta ol rules ill Parta B16 and 
817. T&ia relates to the uae ol blaatiDs 
schednlea. Rath.er than requiring a 
blasting schedule. f 817.6C will reqaire 
weekly DOtice prior to my sudace 
blaatms in apport of~ coal 
m.iJlin&. Bec:au:se of tbe oa:psianal, 
sporadic oatun: or Rrfat:e tda.t:iDs in 
support of wuiergrotmd c:oal JJJiDios, the 
public will be sufficiently served by 
receivias notification weekly, bat not 
lea than Z4lroara before any blatins 
occurs. The mine operatxlr' also will be 
relie•ed of the task of publi:sbing and 
republishing a bleating ec:bedule. 

Blast det;igft. OSM had proposed to 
place blut deaigna amoos the~ 
req uireatents ol S 780.13 for sarface 
mines. No similar pi~ requirement · 
was included for underground miaes 
because ' ' 'ill! pW:m 8fe a.C ~-- .
for un~ ..._ ·r 

Aa described above, ia adopting the 
6.n.n1 nUea soverniiJI suiiece mioea. 
OSM hu abifted the requiremel11 for 
blast design from the bWasting plan 
section &o the senentl performauce 
standards requirement. Th.i.a has been 
done £or several rell&Oia: (1} To 
emphasize the fact that tbe requirement 
for epecial infarmatioo wbeu blas.tiDg 
within sensitive areas is aot a 
prohibition of mining within theae areas, 
but a protection of structures more likely 
to suffer damag~ (2} To enaare that . 
blast designs are prepared in advance 
for blasting in areu where the 
poaaibility of damage i.a greatest: (3) To 
provide the regulatoey authority with the 
grcoteat information wbe.n bluting will 
be conducted in sensitive areas to allow 
for monitoring or review of blast 
d.eaigns. 

A number of commenUrs urged that 
blaal designs alao be required for · 
underground mine a. Because aurface 
blasts may be equally damagi.Qs when 
aasocia ted with underground m.i.De.a. 
OSM bas adopted a requirement in 
1817 .81(d) identical to the blast design 
requirement off 818..61{4 

Blasting ~ules. Several 
com.men&en objected &o the propoaed 
retention of the previous 24-hoc notice 
requirement for DOtiflcation of local 
realdenta within one-half mile of the 

£ ...................... ~~~---~.>.~~~ .. ~~.- ~§ -.... •. - · ·S . __,__ - ~ 

blasting ate in paopoeed t 817.84(a). 
Since UDdergroaDd .usee bave a 
reasonably constant area of surface 
disturbuce arad tbe time period in 
which .arface blastins would be 
performed is limited. OSN baa rewritten 
the notification proviaions for 
underground mines to require 
notification of residents within the ~ 
mile of the blasting site end local 
governments. The nde alto allows 
weekly tcltedules to be distn'buted. This 
concept is envisiO'Im! to provide the 
advanced written notice required by 
statute, wtu1e recognizing the infrequent 
and timfted blasting operations used in 
surface operations of underground mine 
development The rule allows daily 
notification aa in the previOWI rule, but 
also allows an·operator to publi.ah a 
schedule of weekly blaating events to · 
avoid daily notification. This final rule is 
envisioned to allow £12xibility in use of 
notification procedures. 

SigDs tmd ~ It was mentioned 
by several COJD.IDenlem tltat the 
introductory la.nsuase to proposed . 
'817.86{a) uled the Wl'Orl8 wording for 
the UDderground .ec:tion. This ita been 
corrected by lt:motiug tbe introductory 
language and restnle:tar'iJl8 the prcm.ion 
to parallel t 816.86. New f 817.61(a) 
limits the applic:ahil~ of I 817.86 to 
surface blasting activities iDcidental to 
underground coallllinins. 

Addition of FiB~ 1. The addition of 
Figure t to U 715.19{e){2}fiX), 816.67{d), 
and 817.69(d) is diSCU1111ed in the 
preamble under the "'Grotmd Vibration" 
section. 

. Ill. Procedunl Watt.n I 

Federal PaPerwork Reduction Act 

The infannation collection 
requirements in mating 30 CFR Parts 
715, 780, 816, and 617 W"ere app~ by 
the Office of Management and Budget 
(OMB) ander 44 U.S.C. 3507 and • 
assigned new clearance numben 10~ 
0007, 1029-0036, 1029-0047. and 1029-
0048 on Apn1t, ~. 'I'hn approval was 
identified in "'Notes" at the introduction 
to 30 CFR Parts 115, 180, 8115, and 1517 
under the old umnbera R0494, R0606. 
R0618, and R0819 (all under No. B-
190462}. OSM has codified the OMB 
approvals under the new I 1715.10. 

_ 780.10, 816.10, and 817.10 (41 FR 33583. 
August 4, 1982} and has received new 
OMB approval of these information 
collection requirements. - -

The infonnation required by 30 CFR 
Part 71S.will be u..aed by the resuf.atory 
authority in mnnitoring blasting 
operations. Tb.ia in.iormatiou required by 
SO CFR Part 715 ia mandatory. · . 
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The information required by 30 CFR 
Part 700 will be used by the regulatory 
authority to determine whether the 
npplicant ca.n meet the environmental 
protection performance standards of the 
regulatory program. This information 
required by 30 CFR Part 700 is 
mandatory. 

The information required by 30 CFR 
Parts 816 and 817 will be used by the 
regulatory authority to monitor surface 
and underground mining activities to 
ensure that they are conducted In a 
manner which preserves and enhances 
environmental and other values of the 
Act. This information required by 30 
CFR Parts 816 and 817 is mandatory. 

Executive Order 12291 

The DOl bas determined that this 
document is not a major rule and does 
not require a regulatory impact analysis 
under Executive Order 12291. 

Regulatory Flexibility Act 

The DOl certifies that this document 
will not have a significant economic 
effect on a substantial number of small ' 
entities and therefore does not require a 
regulatory flexibility analysis under Pub. 
L 96--354. . 

National Environmental Policy Act 

Revision of I 715.)9 of the initial 
program regulations it deemed not to be 
a major Federal action within the 
meaning of the National Environmental 
Policy Act of 1989 (NEPA), 42 U.S.C. 
4332, as stated in Section SOl( a} of the 
Surface Mining Control and Reclamation 
Act of 1977 (the Act}, 30 U.S.C. 1251, and 
a detailed statement on the analysis of 
the environmental impact.s of its 
revision is not required. 

Amendments relating to use of 
explosives in 30 CFR Parts 700, 816 and 
817, have been considered in relation to 
revisions of certain other rules in OSM's 
Final Environmental Statement OSM
El&-1: Supplement The final supplement 
ia available in OSM's Administrative 
Record in Room 5315, 1100 L Street. 
NW., Washington. D.C., or may be . 
obtained by maU from Mark Boster, 
Chief. Branch of Environmental 
Analysis, Room 134. Interior South 
Building, U.S. Department of the Interior, 
Washington. D.C. 20240. This preamble 
serves as the record of decision under 
NEPA. These final rules are the same as 
the preferred alternatives published in 
Volume m of the final EIS and analyzed 
in the EJS. 

List of Subjects 

30 CFR Part 715 
Coal mining. ~vironmental 

protection. Surface mining, !Jnderground 
mining. 

30 CFR Part 780 

Coal mining. Reporting requirement, 
Surface mining. 

30 CFR Part 816 
Coal mining. Environmental 

protection. Reporting requirements, 
Surface mining. 

30 CFR Part 817 

Coal mining, Environmental 
protection, Reporting requirements, 
Underground mining. 

Agency Approval. Section 516(a} 
requires that, with regard to rules 
directed toward the surface effects of 
underground mining, OSM must obtain 
written concurrence from the ·head-of 
the department which administers the 
Federal Coal Mine Health and Safety 
Act of 1989. OSM has obtained the 
wri ten concurrence of the Assistant 
Secretary for Mine Safety and Health, 
U.S. Department of Labor. 

· Accordingly. 30 CFR Parts 715, 780, 
816, and 817 are amended as set forth 
herein. 

Dated: February 28. 1983. 
William P. Peodley, 
A cting Assistant Secretary. Energy and 
Minerals. 

PART71~ENERALPERFORMANCE 
STANDARDS 

1. Section 715.19 is amended by 
revising Paragraphs (e)(2)(ii) and 
(e)(2)(iii) and removing Paragraphs 
(e}(2)(ivHe)(2)(vi} to read as follows: 
1715.111 UM of exploalvea. 

• • • • 
{e) • .• • 

(2) Blasting srondards. (i} • • • 
(ii} Ground vibrotlon.4A) Ceneral. In 

all blasting operationa, except as 
otherwise authorized in Paragraph . 
(e}(2)(ill} of this section. the maximum 
ground vibration aball not exceed • 
value approved by the regulatory 
authority. Its~ be eatabliabed in 
accordance with the maximum peak
particle-velocity Umit of Paragraph 

_ (e)(2}(ii}(B}. the acaled-d.l.etance equation 
of Paragraph (e}(2}(ii}(C}. ~r the blaating
level chart of Paragraph (e)(2)(ii)(D}, or 
auch other atandard eatablisbed under 
Paragraph (e}(2)(ii}(E), of this aection. 
All structures in the vicinity of the 
blasting area, not liated in Paragraph 
(e}(2}(ii)(B), of this section. auch !lS 

. water towers. pipelines and other 

utiuties. tunnels. dams. impoundments, 
and underground mines, shall be 
protected from damage by 
estabushment of a maximum allowable 
limit on the ground vibration, submitted 
by the operator and approved by the 
regulatory authority before the initiation 
of blasting. 

(b) Maximum peak-particle velo'city. 
(1} The maximum ground vibration shall 
not exceed the following limits at the 
location of any dwelling. public building, 
school. church, or community or 
institutional building outside the permit 
area. 

0 10 300-------1 
301105.000-·---·- .. 1 
15,001 .., ~---·--1 

1 .~ 
1.00 
0.75 

Scaled
distance 

factor to be 
.,Pied 
M1ho<lt 
eeismic 

monitonng. 

50 
65 
65 

(2) A seismographic record shall be 
provided for each brast 

(C) Scaled-distance equation. (1} The 
operator may use the scaled-distance 
equation, W=(D/Ds}', to determine the 
allowable charge weight of explosives to 
be detonated in any 8-millisecond 
period without seismic monitoring: 
where W= the maximum weight of 
explosi'les, in pounds; D = the distance, 
in feet. from the blasting site to the 
nearest protected structure; and Ds =the 
acaled-distance factor, which may 
initially be approved by the regulatory 
authority using the· values for scaled
distance factor listed in Paragraph 
( e )(2}(ii)(B)(t), of this section. 

(2} The development of a modified 
acaled-distance factor may be 
authorized by the regulatory authority 
on receipt of a written request by the 
operator, supported by seismographic 
records of blasting at the mine site. The 
modified scaled-distance factor shall be 
determined such that the particle 
velocity of the predicted ground 
vibration will not exceed the prescribed 
maximum .allowable peak particle 
velocity of Paragraph (e}(2}(B)(1) of this 
aection at a 95-percent confidence level. 
· (D) Blasting-level chart (1} An 

operator may uae the ground-vibration 
limit. in !"&pre 1 to determine the 
maximum allowable ground vibration. 
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I.S 

0 75 tn '~C 

• ~ 10 100 

Blast Vlbr.ltion ~requency. 1-iz 

f tgur~ I . Altern~tive blasting level criteri~ 

fSott~ : t'lodifted 'from figure 8 -1. Bure,uo1t11M"5 ~185071 

(2l !f tln! F~ 1 limibl are ued. 1l 

seisn-mgrapbic record inchsding both 
particle-ve!ocity and Vloration-

. frequency tevelsllhall be provided far 
each blast. The method for 1he 1malysis 
of the piedominBJJ'I frequency contained 
in 1he blasting recorda shall be approved 
by the regulatory Buthorlty before 
application of this alternative blasting 
cri terio11. 

(E) Tlle maximum aDowable ground 
vibration sball be reduced by the 
regulatory authariw beyond the limits 
otherwise provided by thia aedtion.lt 
determined neceaaacy to provlde 
da~e prolecticm. 

(F) The regula1ary .authority may 
require an operator io amduct •eiamic 
momtoring of any or~ Qla.abl aad may 
specify 1he loc.atioa &t wbidl ilie . 
measuremeDta are takeJa and tb.e ~ 
of detail •~ual')' in the ~ent. 

(iii) Jf blasting k condvc.ted m 
accordance witll Paragraph (e)(!)(i) el 
this sec.tioA. lhe maximum~- • 
vh-aticm aod airblut standarda sbaU 
not apply at tlte foHowiaa locations: 
~At~ awned t:,11ae 

. permittee aad .m leead te 1IJIO{bar 
peaoa. • 

' (B) AJ. atntcblrel .wned by the 
permittee and leased to another pemon. 
if a written waiver by the lessee Ia 
wbmitted to the ~a tory eutJ.ority 
before blasting . 
• • • • 

I 715.11 I Amended) 

2. Section 715.1,g ie amellded bJ 
removing Par~ pit {a)(S) and 
redesignating Paragraph (e)(4) as 
Paragraph (e)(3). 

PART 780-SURFAC£ MINING ~llrr 
APPUCATIONS-MINIMUII . 
REQUIREMENTS FOR RECI fdiATION 
AND OPERA noN PLAN 

3. Pm ?80 .. ~ed bJ 1leVi8tDg 
1780.13 to lald • follows: 

1 71CLU 4)peralloG ~ Fr rr w. , 
(a) B1alfiDg plan. Baclt application 

sbaD ClODtaiD a ~ p(m tar 8le 
propond permit a.raa. explaining bow 
the applicant will otJUIIIIy wKh UJe 
reqtdremanta .cf H 811.81~8.88 of 1lais 
chapter. nu. p)8D shall include, at a 
mlnimUID, lrlfcmndon .etting ferth 6e 
llmUatioDS1he oJ,erator will meet with 
regard t~ p11Dd YibN tiOil and U'bla~t. 
the baa• for lh~JSe limitatiorm, wM1 the 

methods to be applied In coutrallins the 
ad¥e1'11e effecbl of blasting operations. 

(b) Monitoring system. Each 
application shall contain a de.acription 
ol any lfSlem to be ued to monitor 
compliance with the standards of 
1816.67 including the type, capability, 
and aimsitivity of any blast-moilitoring 
equipmeot and propoaed proceciuru and 
locations of monit.cni.ng. 

(c) Blo6ting near wuierground mines. 
Blasting opera.tiODI wilhin 500 feet of 
active underground .m.in.es require 
approval of the State and Federal 
regulatory authorities concemed with 
the health and safety of underground 
minen1. 

PART 116-PERMANENT PROGRAM 
PERFORMANCESTANDARDS
SUR~ACE MINING ACT1'VmES 

1111.11 {Amended) 

4. Section 816.11te amended by 
removing paragraph (0 and 
redesignating paragraph {g) 1l1l 

paragraph {IJ. . 
5. Sectioll816.81ls amended by 

rerisingparagrapha {a) and {b) and 
adding paragraph (d) to zead as follows: 

..11.11 v.. of·~ Genenl 
requftmenta. 

(a) Rachoperator sballQ)Ulply with 
all applicabli! State and Federal laws 
and regula tiona in the use of i!xplosives. 

'(b) Bl8flta that 1me! more than 5 pounds 
of eXP.Iosive or blasting agent 1tbaU be 
canducted eooording to the eclleclule 
required under I &a.M. 
• • • • • 

(d) Blast design. '(1~ l'.n mrticipa1ed 
blast design shall be ebmi«ed if 
blaatms operations will be Qm~ 
within- . 

(i) 1,000 feet of any bailding used as a 
dwelling, public building, achool. church. 
or community c irultimtiOilai building 
oatside the p!J'Diit mea; m 

{ii) M)Ofaetof an .:tiWI!wr~ 
underground miDe. 

{2) The Wast deaigD _,be prnented 
as part ef a penait application or at a 
time, bdare the blalt. approved by die 
regulatory a¥thorltJ. 

(3) Tbe blalll .. IBn ebaJl c:eaWn ' 
aketches of the d.rlll pat\enl.l. de1q 
period.e. and decking and .ball mdicate 
tae type aDd amoUAtd exploaivu to be 
used. criUcaJ dimenaiom, and .the 
location aDd seneral deaa:iption of 
structures to be protecled, ea well u a 
diacu.aaion Of de.ign factors to be ~a. 
which protect the pubic and meet fhe 
applicable airblast. Dyrock. and eround
vibration standards in 1816.67. , 

(4) The blut design shall be prepared 
and •isned by a certified blaster. 
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(5) The regulatory authoritY may 
require changes to the design submitted. 

6. Section 816.62 is revised to read as 
foUows: 

1116.62 UN of explosives: Preb4utlng 
aurvey. 

(a) At least 30 days before initiation of 
blasting, the operator shall notify, in 
writing, all residents or owners of 
dwellings or other structures located 
within " mile of the permit area how to 
request a preblasting survey. . 

(b) A resident or owner of a dwelling 
or structure within ~ mile of any part of 
the permit area may request a 
p'reblasting survey. This request shall be 

·made, in writing, directly to the operator 
or to the regulatory authority, who shall 
promptly notify the operator. The · 
operator shall promptly conduct a 
pre blasting survey of the dwelling or 
structure and promptly prepare a 
written report of the survey. An updated 
aurvey of any additions, modifications, 
or renovationa shall be perfonned by the 
operator if requested by the resident or 
owner. . 

(c) The operator shall determine the 
condition of the dwelling or structure 
and shall document any preblasting 
damage and other physical factors that 
could reasonably be affected by the 
blasting. Structures such as pipelines, 
cables, transmission lines, and cisterns, 
wells. and other water systems warr1111t 
special attention; however, the 
assessment of these structures may be 
limited to surfac.e conditions and other 
readily available data. 

(d) The written report of the survey 
shall be signed by the person who 
conducted the survey. Copies of the 
report shall be promptly provided to the 
regulatory authority and to the person 
requesting the survey. U the person · 
requesting the survey disagrees with the 
contents and/or recommendations 
contained therein. he or she may submit 
to both the operator and the regulatory 
authority a detailed description of the 
apecific areas of diaagreemcnl 

(e) Any surveys requested more than 
10 days before the planned initiation of 
blasting shall be completed by the 
operator before the initiation of blasting. 

1. Section 816.64la revised to read as 
follows: 

f 116.64 UN of·~ 8lutlnSI 
achedule. 

(a) General requirements. (1) The 
operator shall conduct blaating 
opera tiona at timea approved by the 
regulatory authority and announced in 
the blasting schedule. The regulatory 
authority may limit the area covered. 
timing, and sequence of blasting as 
listed in the achedule, lf such limitations 

are necessary and reasonable in order · 
to protect the public health and safety or 
welfare. 

(2) All blasting shall be conducted 
between sunrise and sunset. unless 
nighttime blasting Ia approved by the 
regulatory authority baaed upon a 
showing by the operator that the public 
will be protected from adverse noise 
and other impacts. The regulatory 
authority may specify more restrictive 
time periods for blasting. 

(3) Unscheduled blaats may be 
conducted only where public or operator 
health and ufety so require and for 
emergency blasting actions. When an 
operator conducts an unscheduled blast, 
the operator, using audible signals, shall 
notify resident• within " mile of the 
blasting site and document the reason 
for the unscheduled blast in accordance 
with § 816.68(p). • 

(b) Blasting schedule publication and 
distribution. (1) The operator shall 
publish the blasting schedule in a 
newspaper of-general circula tion in the 
locality of the blasting site at least 10 
days, but not more than 30 days, bef.>re 

· beginning a blasting program. 
(2) The operator shall distribute 

copies of the schedule to local 
governments and public utilities and to 
each local residence within ~ mile of the 
proposed blasting site described in the 
schedule. 

(3) The operator. shall republish and 
redistribute the schedule at least every 
12 months and revise and republish the 
schedule at leut 10 days, but not more 
than 30 days, before blasting whenever 
the area covered by the schedule 
changes or actual time periods for 
blasting significantly differ from the 
prior announcement. 

(c) Blasting schedule contents. The 
blasting schedule shall contain, at a 
minimum-

(1) Name, address, and telephone 
number of operator; 

(2) Identification of the specific areas 
in which blasting will take place: 

(3) Dates and time periods when 
explosives are to be detonated; 

(4) Methods to be used to control 
access to the blasting area; and 

(5) Type and patterns of audible 
warning and all-clear signals to be used 
before and after blasting. 

t 116.15 (Removed) 

8. Section 816.65 is nmoved. 
9. Section 816.66 is added to nad as 

follows: 

1116.16 · UN of explo8tvn: 8latlng elgns, 
warnings, Mel acceu comroL 

(a) Blasting signs. Blasting signa shall 
meet the epecifications of I 816.11. The 
operator shall-

(1) Conapicuoualy place signs reading 
"Blasting Area" along the edge of any 
blasting area that comes within 100 feet 
of any public road right-of-way, and at 
the point where any other road provides 
access to the blasting -area; and 

(2) At all entrances to the permit area 
from public roads or highways, place 
conspicuous signs which state 
"Warning! Explosives in Use," which 
clearly list and describe the meaning of 
the audible blast warning and all-clear 
aignals that are in uae, and which 
explain the marking of blasting areas 
and charged boles awaiting firing within 
the permit area. 

(b) Warnings. Warning and all-clear 
signal!$ of different character or pattern 
that are audible within a range of ~ mile 
from the point of the blast shall be 
given. Each person within the permit 
area and each person who resides or 
regularly works within " mile of the 
pennit area shall be notified of the 
meaning of the signals in the blasting 
schedule. 

(c) Access control. Access within the 
blasting area shall be controlled to 
prevent presence of livestock or 
unauthorized persons during blasting 
and until an authorized representative 
of the operator bas reasonably 
determined that- . 

(1) No unusual hazards. such as 
imminent slides or undetonated charges, 

- exiSt; and 
(2) Access to and travel within the 

blasting area can be safely resumed. 
10. Section 816.67 is revised to read as 

follows: 

1116.67 UN of expfoalvea: Control of 
advene effects. 

(a) General requirements. Blasting 
ahall be conducted to prevent injury to 
persons, damage to public or private . 
property outside the permit area. 
adverse impacts on any underground 
mine.. and change in the course, channel, 
or availability of surface or ground 
water outside the permit area. 

(b) Airblast.-{1) Limits. (i) Airblast 
shall not exceed the maximum limits 
listed below at the location of any 
dwelling. public building, school. church, 
or community or institutional building 
outside the permit area, except as 
provided in Paragraph (e) of this section. 

0.1 ltz 01 ..,... __ ~ ·- 1$4 _.._ 
2 ltz 01 ..,_-1111 ~ --- 133 peak. 
• ltz 01 ..,_ __ ~ 121 peak. 

~----~. 105 peM dBC, 

•ewy-~.., .. ,...atory -.only. 

. (ii) U necessary to prevent damage, 
the regulatory authority ahall specify 
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lower maximum •Uowable airblast 
levels than those of Paragraph (b )(1 Ri) 
of this section for ue in tbe vicinity of a 
specific blastillg apcr-tion. 

Oto 100------
~~m~~--------~ 

in feet. from \he blasting site to the 
nearest protected structure; and Ds=the 
-scaled-distance factor, which may 
initially be approved by the regulatory 
authority using the values for scaled
distance factor listed in Paragraph 
(dJ(2)(i) of this section. 

{2) MonitDring. '{i) Thie operatQJ' shall . 
conduct periodic momtorlng to ensure 
compliance with the airblast staDdards. 
The regulatory autlaority may require 
airblast meaaurement of .ahy or all 
blasts and may specify the locations at 
which .sucll measurements are taken. 

- ' 5.001 ..., ~~eyonc~ ___ _ 

• .25 
UIO 
0.75 

50 
55 
15 

lil) The development of a modified 
scaled-dwtance factor may be 
authozized by the regulatory authority 
on receipt of a written request by the 
operator, supported by seismographic 
records of bla&ting at the minesite. The 
modified scale-distance factor shall be 
determined such that the particle 
velocity of the predicted ground 
vibration will not exceed the prescribed 
maximum allowable peak particle 
velocity of Paragraph (d)(2)(i) of this 
section, at a 95-percent confideoce level 

(ii) The measuring 11ysteuu ahall have 
an upper-tmd 1la1-lre.quency n!Bponae of 
at least 200 Hz. • 

(c) Flyrock. f1yrock travefting in the 
air or along the ground "Shall not be cast 
from the blasting site-

(1) Mare thatt one-'balf the· distance to 
the nearest dweUq or other occupied 
struchlre; 

(2) Beyond the area ~f control 
required under i 816.86{cl:~r 

(3) Beyond the permit boundary. 
(d) Ground vibroliorr-{l) General. In 

all blasting operations.. except as 
otherwise autborizad in Paragraph (e} of 
this section. the maximum ground 
vibration shall not exceed the values 
approved in the bi&Stiqg plaa required 
under \780.13 of this chapter. The 
maximum groi.Dld vibration for proteded 

.structures listed in Paragraph {d}(2)(i) ol 
this section shall be established iD -
accordance with eitber the maximum 

· peak-particle-velocity limita of 
Paragraph (d)(2}. the acaled-diatance 
ilquation of Paragraph (d){3), the 
blasting-level chart of Paragraph Ld){4) 
of this section, or by the regulatory 
authority under Paragraph (d)(5) of this 
section. All structures in the vicinity of 

- the blasting area. Do\ usted in Paragraph 
(d)(i)(i) of this section. &llCb as water 
towers. pipelines and other utilities. 
tunnels, dams. impoUDdment.s, and 
underground mines. eall be protected 
from damage by establiahment of a 
maximum allawable limit on the ptlll.lld 
vibration. ~ted by the oper.atar m 
the blasting plaa aJld approved ~y the 
regula to.y authority. 

(2) Mcmmam peak particle flelocity. 
{i) The ma~ lfOUild vibration shaD 
not exceed the following limits at the 
location of any ·dwelling, pubtic building. 
school. church, or community or 
institutional buDding outside tbe permit 
area: 

(ii) A seismographic record shall be 
provided for each blast. · 

(3) Scale-distance equation. (i) An 
operator may use the sc~ed-distance 
equation, W=tDID) 1, to determine the 
allowable charge weight of explosil"es to 
be detonated in llny a-millisecond 
period. without aeismic monitorillg; 
where W=the maximum weight of 
explosives, in pounds; D=the distance, 

(4) BJosting-level chart. {i) A:n 
operator may use the JfOUDd-"ribration 
limits in Figure 1 to determine the 
maximum a.Uowable ground vibratioa... 

• • . ., ... -~,_. .. ....,...,...,. ...... --... -.-... ..-......... o.o 

u • • ...... 
.E 

i-·u 
~ .. 
> .. 
:2 
t:: c 
0.. 

I. 

lin/.c 
A-------12.0 

I.S 

It 
CD 0 75 wvwc 
:a 
Ill 
~ 
0 = c: 
E 
.:J 
E 
"K 
Ill 
~ · o 

.. 

I . 

I 

10 lO 

5 

1 ().() 

Blast Vibr.ahon Frequency . ti z 

f:i&ur~. 1 Alt~mativ~ blastll'l~ level cntena 

(Source Modified from f•cur~ B-1. Bureauoft1ones RI8S071 

(ii) !f the Figure llimitll are used. a 
seismographic record including both 
particle velocity and vibration- · 
frequency levels•hall be provided for 
-each blasL 'I)le method for the analysis 

·-

of the predominant frequency contained 
in the bl:asting ncords sbaU be epproved 
by the regulatmy authority before 
application of this alternative blasting 
criterion. 
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(5) The maximum allowable ground 
vibration shall be reduced by the 
regulatory authority beyond the limits 
otherwise provided by this section, if 
determined necessary to provide 
damage protection. 

(6) The regulatory authority may 
require an operator to conduct seismic 
monitoring of any or all blasts or may 
specify the location at which the 
measurement. are taken and the degree 
of detail necessary in the measurement. 

(e) The maximum airblaat and ground
vibration standards of paragraphs (b) 
and (d) of this section shall not apply at 
the following locations: 

(1) At structures owned by the 
permittee and not leased to another 
person. 

(Z) At structures owned by the 
permittee and leased to another person, 
if a written waiver by the lessee is 
submitted to the regulatory authority 
before blasting. 

11. Section 816.68 is revised to read as 
follows: 

1116.61 UM of explosives: Recorda of 
blasUng operation&. 

The operator shall retain a record of 
all blasts for at least 3 years. Upon 
request, copies of these records shall be 
made available to the regulatory 
authority and to the public for 
inspection. Such records shall contain 
the following data: 

(a) Name of the operator conducl.in$ 
the blast 

(b) Location. date, and time of the 
blast. 

(c) Name, signature, and certification 
number of the blaster conducting' the 
blast. 

(d)Identification, dUection,and . 
distance. in feet. from the nearest blast 
hole to the nearest dwelling. public 
building, school, church. community or 
institutional building outaide the permit 
area, except those described in 
.l 816.67(e). 

(e) Whether conditiora, including 
those which may cause possible adverse 
blasting effecta. • 

(f) Type of material blasted. 
(g) Sketches of the blast pattern 

including number of holes, burden. 
spacing. decb, and delay pattern. · 

(h) Diameter and depth of boles. 
(i) Types of explosives used. 
(j) Total weight of explosives used per 

hole. 
(k) The maximum weight of 

explosives detonated in an &-millisecond 
period. 

(1) Initiation system. 
(m) Type and length of stemm.lng. 
(n) Meta or other protectio.ra u.sed. 

(o) Seismographic and airblast 
records, if required. which shall 
include- · ~ 

(1) Type of irutrument. sensitivity, and 
calibration signal or certification of 
annual calibration; 

(2) Exact location of instrument and 
the date, time, and distance from the 
pleat: 

(3) Name of the person and firm taking 
the reading; 

(4) Name of the person and firm 
analyzing the seismographic record; and 

(5) The vibration and{ or airblaat level 
recorded. 

(p) Reasons 1\Dd conditions for each 
unscheduled blast. 

PART 817-PERMANENT PROGRAM 
PERFORMANCE STANDARDs
UNDERGROUND MINING ACTIVITIES 

1117.11 [Amended) 

12. Section 817.11 is amended by 
removing paragraph (f) and 
redesignating paragraph (g) as 
paragraph (f). 

13. Section 817.61 is amended by 
revising paragraphs (a) and (b) and 
adding paragraph (d) to read as follows: 

I 11'i.61 UM ofexploafvn: General 
requlrementa. 

·(a) Sections 817.61-817.68 apply to 
surface blasting activities incident to 
underground coal mining, including, but 
not limited to, initial rounds of slopes 
and shafts. 

(b) Each operator shall comply with 
all applicable State and Federal laws 
and regulations. in the use of explosihs. 
• • • • . . 

(d) Blast design. (1) An anticipated 
blast design shall be submitted if 
blasting operations will b~ conducted 
within- ~ 

(i) 1,000 feet of any building used as a 
dwelling. public building. school. church 
or community or institutional building; 
or 

(li) 500 feet of active or abandoned 
underground mines. 

{2) The blast design may be presented 
as part of a permit application or at a 
time, before the blast. approved by the 
regulatory authority. 

(3) The blast design shall contain 
sketches of the drill patterra, delay 
periods. and decking and shall indicate 

·the type and amount of explosives to be 
used. critical dimenaiou.s. and the 
location and general description of 
structures to be protected. •• well as a 
discussion of design factors to be used. 
which protect the public and meet the 
applicable airbl~st, Oyrock. and ground
vibration standards in I 817.87. 

(4) The blast design thall be prepared 
and signed by a certified blaster . . 

(5) The regulatory authority may 
require changes to the design submitted. 

14. Section 817.62 is revised to read as 
follows: 

. §117.12 UM of explosives: PreblaaUng 
eurvey. 

(a) At least 30 days before initiation of . 
blasting. the operator shall notify, in 
writing, all residents or owners of 
dwellings or other structures located 
within " mile of the permit area how to 
request a preblasting survey. 

(b) A resident or owner of a dwelling 
or structure within " mile of any part of 
the permit area may request a 
preblasting survey. This request shaH be 
made. in writin8. directly to the operator 
or to the regulatory authority, who shall 
promptly notify the operator. The 
operator shall promptly conduct a 
pre blasting survey of the dwelling or 
structure and promptly prepare a 
written report of the survey. An updated 
survey of any additions, modifications. 
or renovations shall be performed by the 
operator if requested by t1\e resident or 
owner. 

(c) The operator shall determine the 
condition of the dwelling or structure 
and shall document any preblasting 
damage and other physical factors that 
could reasonably be affected by the 
blasting. Structures such as pipelines, 
cables, transmission lines, and cisterns, 
wells, and other water systems warrant 
special attention; however, the 
assessment of these structures may be 
limited to surface conditions and other 
readily available data. . 

(d) The written report of the survey 
shall be signed by the person who 
conducted the survey. Copies of the 
report shall be promptly provided to the 
regulatory authority and.Jo the person 
requesting the survey. H the person 
requesting the survey disagrees with the 
contenta and/or recommendations 
contained therein. be or abe may aubmit 
to both the operator and the regulatory 
authority a detailed description of the 
specific areas of disagreement. 

(e) Any surveys requested more than 
10 days before the planned initiation of 
bleating abaU be completed by the 
operator before the initiation of blasting. 

15. Section 817 .M Ia revised to read as 
follows: · 

1117.14 u.. of exploelvM: Genend 
performance atanci8rdL 

(a) The operator shall notify, in 
writing. residenta within " mile of the 
blasting site and local government. of 
the proposed times and locations of 
blasting operations. Such notice of times 
that blasting Ia to be conducted may be 
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announced weekly, but in no caae less 
than 24 hours before blasting will occur. 

(b) Unscheduled blasts may be 
conducted only where public or operator 
health and safety so requires and for 
emergency blasting actio~. When an 
operator conducts an unscheduled 
surface blast incidental to underground 
coal mining operations, the operator, 
uaing audible signals. ahall notify 

- residents within ~ mile of the blasting 
site and document the reason in 
a ccordance with § 817.68(p). 

(c) All blasting shall be conducted 
between sunrise and •unset unless 
nighttime blasting is approved by the 
regulatory authority based upon a 
showing by the operator that the public 
will be protected from adverse noise 
and other impacts. The regulatory 
authority may specify more restrictive 
time periods for blasting. 

§817.65 lRemowed) 
16. Section 817.65 ia remo¥ed. 
17. Section 817.16 ia added to roead as 

follows: 

§117.66 UN of explcMtves: Blutlng signa, 
warnings, and acc:eaa control. 

(a) Blasting signs. Blaating ligns ahan 
meet the specifications of l817.U . The 
operator shall-

(1) Conspicuously place aigns reading 
"Blasting Area" along the edge of any 
blasting area that comes within 100 feet 
of any public-road right-of-way, and at 
the point where any other road provides 
a ccess to the blasting area; and · 

(2) At all entrances to the penni! area 
from public roads or highways, place -
conspicuous signs which state . 
"Warning! Explosives in Use," wbich 
clearly list and deaaibe .the meaning of 
the audible blast waming and all-clear 
signals that are m oee, and which 
explain the marking of blasting areas 
and charged boles awaiting firing within 
the permit area. . 

(b) Warnings. Wun.i:ng and aU-dear 
signals of different character or pattern 
that are audible within a range of ~ mile 
from the point of tile blast. shall be 
given. Each pereon within the permit 
area and eat:.h pm1IOD who resides or 
regularly works w:ithin ~ mile of the 
permit area~ be aoti.fied of the 
meaning of the signala in tae blasting 
notificatian required iD t 817 .M(a). 

(c) Access control. Access withio the 
blasting areas shall be controlled to 
prevent pl"e'RRloe of livestock or 
unauthorized peraOM during blasting 
and until an autl!orized repreeenta1tve 
of the operator has reuonabl,y 
detennined that-

{1) No unusual ha&uda, .uch as 
imminent aUdes or lllldetonated cl!.arge., 
exiatand 

(2) Access to and travel within the 
.blasting lll'ea can be safely resumed. 

18. Section 817.67 is revised to read as 
fvllows: 

t 817.67 USe of exploatves: Control of 
Kvene effects. 

(a) Generol requirements. Blasting 
shall be conducted to prevent injury to 
persons, damage to p ublic or private 
property outside the permit area, 
adverse impacts on any underground 
mine, and change in the course, channel, 
or availability of surface or ground • 
water outside the permit area. 

(b) AirblasL-{1) Limits. (i) Airblaat 
shall not exceed the maximum limits 
lis ted below at the location of any 
dwelling, public building, school, chW'Ch. 
or community or institutional building 
outside the permit area, except aa 
provided in Paragraph (e) of this section. 

0 .1 Hz or..,.._~~ ·--- 1S4-"-
2 Hz or lowe<-llat responM ------- 133 peak. 
e Hz or lowe<~t ~ . 128 PM)<. 
c;....lgl!t.,_.,. ~ I 105 peM dBC. 

•Orwy - ~by .. ~to<y eulho<1ty. 

(ii} U necessary to prevent damage, 
the reiulatory authority may specify 
lower maximum allowable airblast 
levels than those of Paragraph (b)(1)(i) 
of lhi1l section for use in the vicinity of a 
specific blasting operation. 

(2) Monitoring. (i) The operator shall 
conduct periodic monitoring to ensure 
compliance with the airblast sta.ndards. 
The regulatory authority may require 
airblast measurement of any or all 
blasts and may specify the locations at 
which such measurements are taken. 

(ii) The measuring systems used shall 
have an upper-end flat-frequency 
response of at least 200Hz. 

( c) Flyrock. Flyrock travelling in the 
air or along the ground shall not be cast 
from the blasting s~te-

(1) More than one-hall the distance to 
the nearest dwelling or other occupied 
structure; _ 

(2) Beyond file area of control 
required under IB17.86(c): or 

(3) Beyond the permit boundary. 
{d) Ground vibrotiaa.-{1) General. In 

all blaalin3 operations, except as . 
otherwise authorized in paragraph (e) of 
thia section. the maximum HfOund 
Vibration shall not exceed the values 
approved ~y the regulatory authority. 
The maximum ground vibration for 
protected structure• Ueted in paragraph 
· (d)('2)(i) of this section shaD be 
established in accordance with either 
the maximum peak-particle-velocity 
Um.ita of paragraph (d)(2), the scaled
diatanoe equation of paragraph (d)(S). 
the blastiq-level chart ol paragraph 

(d)(4) of this section. or by the 
regulatory authority l&Dder paragraph 
(d)(5) of this section. All structures in 
the vicipity of the blasting area. not 
listed in paragraph (d)(Z)(i) of this 
section, such as water towers, pipelines 
and other utilities, tunnels, dams.. 
impoundments, and underground mines 
shaU be protected from damage by 
establishment of a maxlmwn allowable 
limit on the ground vibration. submitted 
by the operator and approved by the 
regulatory authority before the initiation 
of blasting. 

(2) Maximum peak-particle velocity. 
(i) The maximum sround vibl'ation shall 
not exceed the following limits at the 
location of any dwelling, public building, 
school, church, or community or 
institutional building outside the pei'Dltt 
area: 

·~ • 1 .00 ~~ ~:c;oo:::::::..-:::::::::::::::::~~ 
6.001 - beyon4.._ _ _ ~.75 
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(ii) A seismographic record shall be 
provided for each blasl · 

(3) Scaled-distance equation. (i ) An 
operator may use the scaled-distance 
equation, W=(D/Ds) 2, to d etermine the 
a llowable charge weight of explosives to 
be detonated in any &-millisecond 
period. Without seismic monitoring; 

· where W =the maximum weight of 
explosives, in pounds: D= the distance. 
in feet, from the blasting site !o the 
nearell protected structure; and Ds=fhe 
scaled-distance factor, which may 
initially be approved by the regulatory 
authority using the values for scaled
distance factor listed in Paragraph 
(d)(2}(i) of this aection. 

(ii) The development of a modified 
scaled-distance factor may be 
authorized by the regulatory authority 
on receipt of a written request by the 
operator, eupported by seismographic 
recorda of blasting at the lninesite. The 
modified scaled-distance factor shall be 
detep:nined such that the particle 
velocity of the predicted ground 
vibration will not exceed the prescribed 
maximum allowable peak particle 
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velocity of paragraph (d)(2)(i) of this 
section, at a 95-percent confidence level. 

(4) Blasting-level chart. (i) An 

operator may use the ground-vibration 
limits in Figure 1 to determine the 
maximum allowable groWld vibration. 

10.0 r--...,~-......,."""""'~,...I""'P"--.--..-~~~~~~~~~ ....... ,o.o 

u 
CD 
Ill 

' £ 

~ u 
.2 

CD 2.0 > 
CD 1.5 u 
:e 
10 
ll. 1.0 
Ql 0 .9 
:0 
co 0 . 7 
~ 0 .6 .Q 
;( 0.5 

E Oo4 
:l 
E 0) ·;c 
10 
~ 

0 

01 

0.75 in/sec 

. I 

2 in /sec 
1("------cl .O 

I . 
I 

1.5 

I 
I 1.0 

I 
I 
I 
I 0.5 

I 
I 
I 
I 
I 
I 
I 
I 

.. 10 20 · lO 100 
. 

Blast Vibrahon Frequency. H 
1 

Ftzure Alternu ive bluunz level enter~ 

I Source Modifoed from foz ure B· l . Bure~u of Mones RI8S07 1 

(ii) If the Figure 1limits a re used, a 
seismographic record including both 
particle velocity and vibration
frequency levels shall be provided for 
each blast. The method for the analysis 
of the predominant frequency contained 
in the blasting records shan be approved 
by the regulatory authority before 

.application of this alternative blasting 
criterlon. 

(5) The maximum allowable ground 
vibration shall be reduced by the 
regulatory authority beyond the limite 
otherwise provided by this section. if 
determined necessary to provide 
damage protection. 

(6) The regulatory authority may 
. require an operator to conduct seismic 

monitoring of any or all blasts and may 

specify the location at which the 
measurements are taken and the degree 
of detail necessary in the measurement. 

{e) The max.imuin airblast and ground
vibration standards ofpar(Jgraphs (b) 
and {d) of this section shall not apply at 
the following locations: 

{1) At structure• owned by the 
permittee and not leased to another 
person. . 

{2) At atructures owned by the 
permittee and lea sed to another person. 
if a written waiver by the lessee is 
aubmitted to the regulatory authority 
before blasting. 

19. Section 817.68 is reviaed to read as 
follows: 

f 117.61 U.. of explosives: Records of 
b lasting operatiOns. 

The operator shall retain a record of 
all blasts fcir at least 3 years. Upon 
request, copies of these records shall be 
made available to the regulatory 
authority and to the public for 
inspection. Such records shaJI contain 
the following data: 

{a) Name of the operator conducting 
the blast. 

(b) Location. date, and time of the 
blast. 

{c) Name, signature, and certification 
number of the blaster conducting the 
blast. 

(d) Identification, direction, and 
distance, in feet, from the nearest blast 
bole to the nearest dwelling, public 
building. school, church, community or 
institutional b uilding outside the permit 
area. except those described in § 817.67 
(e) . 

(e) Weather conditions. including 
· those which may cause possible adverse 

blasting effects. 
(f) Type of material blasted. 
(g) Sketches of the blast pattern 

including number of holes, burden, 
spacing. decks, and delay pattern. 

(h) Diameter and depth of holes. 
{i) Types of explosives used. 
U) Total weight of explosives used per 

hole. 
(k) The maximum weight of 

explosives detonated in an 8-millisecond 
period . 

{1} Initiation system. 
{m) Type and length of stemming. 
(n) Mat.s or other protections used. 
(o) Seismographic and airblast 

records, if required, which shall 
include-

{I) Type of instrument, sensitivity, and 
calibration signal or certification of 
annual calibration: 

{2} Exact location of instrument and 
the date, time, and distance from the 
blast; · . 

{3) Name of the person and firm taking 
· the readins: . 

{4) Name of the person and fmn 
analyzing the seismographic record; and 

{5) The vibration and/ or airblast level 
recorded. 

(p) Reasons and conditions for each 
unscheduled blast. 

Authority: Pub. L. 95-a7, 30 U.S.C. 1201 et 
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