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required under Section T80.11(b) is
necessary to insure compliance with
the performance standards as foilows:
Paragraph (b)(1l), Section 816.45-46,
48, 91-93; Paragraph (bX2), Secticn
816.21-25, 71i-74, 100-106, Paragraph
(b)(3), Section 816.55, 150-176, 180;
Paragrapn (b)(4), Section 818.81-89,
91-93; Paragraph (bX3), Section
816.181; and Parsgraph (bX(8), Section
216.41-47, 98. Proposed Sections
780.11(b)(1) and (b)(2), major build-
ings and other facilities, and utilities
services, respectively, have been de-
leted as suggested by comments. These
changss have resulted in Section
780.11(b) Dbeing renumbered in the
final regulations. v

5. Several commenters suggested
that proposed Section 780.11(b) ir-
plied that all of the listed facilities
and structures be removed following
mining. As pointed out by these com-
ments, removal is not required in all

-cases. Accordingly, language has been

added in Section 780.11(h) tc clarify
that removal of facilities need not be
described If those facilities are being

retained as part of the propesed post-

mining land-use. )

6. Some commenters suggested that
a new requirement be added here as
well as in the companion Section of
the application requirements for un-
derground mining operations that
would require an operator to disturb
only that amount of land necessary
for the conduct of the mining and ree-
lamation operations. These com-
menters cited Section 102(d) of the
Act as support for their position. Sec-
tion 182(d) of the Act states the gener-
al purpose that surface coal mining
coperations be conducted so as to pro-
tect the environment., All of Sub-
chapter X (Permanent Frogram Per-
formance Standards) is intended to
impiement this and the cther stated
purposes of the Act. (See Bections
810.2 and 818.71(a), for example.) To
the extent that the Act regquires infor-
mation in the perrmit application re-
garding minimum disturbance of land,

that information is to be submitted -

pursuant to Section 508(a)8) of the
Act and Section 780.18(b)(£) of these
regulations, The Office believes it is
without authority under Section 508
of the Act to require an entire plan di-
rected toward minimum disturbance of
land areas when this result is achieved
under other regulations. Accordingly,
no change has been made as a result
to these comments.

§780.12 Operation plan: Existing struc-
tures,

This is a new section in the final reg-
ulations which sets forth the oper-
ation plan requirements in permit ap-
plications for surface coal mining ac-

‘tivities. The authority for this Section

and its basis and purpose are discussed
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in the preamktle to 20 C.F.R. T01L.11(e).
This section was added in response to
comments suggesting that the Office
adopt an explicit rule for regulation of
existing structures.

§780.13 Operations plan: Blasting.

1. Authority for this Section is Sec-
tions 102, 201(c), £03, 504, 508, 507(g),
568(a) and 515(b) of the Act. This Sec-
tion provides the regulatory authority
with a narrative explanation and data
for evaluation of the possible environ-
mental and public health and safety
conseguences of the use of blasting
sgents during the proposed surface
mining aetivities. This evaluation will
be used to. determine whether the ac-
tivities can generally be expected to
comply with Sections 816.41, 816.50-
818.51, and Sections 818.61-816.68 of
Subchapter K. This Section was re-
numbered from Section 780.12 of the
proposed regulations. Technical litera-
ture considered in its development was
the same as for Sections 816.61-816.63.

2. Proposed Bection 780.12 would
have required a blasting plan for the
affected area, which could have been
construed to call for a plan for the
entire life of the proposed surface
mining activities (e.g. for the “mine
plan area”), given the way in which
the terms affected area, permit ares,
and mine pian area have been defined.
In response to comments which object-
ed generally to requiring the applica-
tion to cover areas cutside the iramedi-
ate permit area, the Office has speci-
fied that the blasting plan need only
be provided for the proposed permit
area in the final rules. These com-
ments, as discussed bkelow, indicaled
difficulty would exist in providing de-
tailed information on blasting oper-
atiors at the permit application stage.
thus, the Office will not requirs appli-
cants to provide highly detailed data
on blasting to be conducted many
years in the future (i.e., beyond the
first permit term increment), as would
have been required under proposed
Section 780.12.

3. One commenter found no problem
in meeting the proposed requirements.
It is true that, in some operations, in-
formation such as drillhole patterns,
hole loading, and firing orders can be
developed before mining cperations
are started. Where the geclogic forma-
tions are constant and the mining op-
erations will be relatively short-lived,
providing detailed information for the
blasting plan for ‘the entire permit
area would not be difficuit for the ap-
plicant. However, as pointed out by
other commenters, many mining oper-
ations have varying conditions which
require frequent adjustments of drill-
ing patterns, charge weights, and deto-
nation seguences during mining oper-
ations.

. spection. This inconsistency was elimi-

.tions. Section 816.65(k) of Subchapter

These conditions could be partially
accounted for by only requiring that:
approximate drilling patterns be su
mitted with the application. However,:
this would still result in the frequent:
need to revise the permit application®
when conditions require drilling pat-
terns different from those anticipated
in the original application.

Therefore, the Office has medified.
the final rule at Section 780.13(b), to
delete the requirement for detailed
blasting operational data in the appli-
cation itself. Instead, the aprplicant
will be required to submit its plans to
the regulatory authority for recording
and reporting detailed blasting oper-
ational data during the actual conduct
of mining operations.

The final rule will still provide the
regulatory authority, through Section
780.13(a), with sufficient information
to determine that. the applicant will
comply with the provisions of Sections
816.61-816.68, of Subchapter K. This
also meets the requirements of Section
507(g) of the Act. To the extent that
Sections 816.61-81£.68, require prior
regulatory authority approval of blast-
ing, it is expected that detailed infor-
mation of the kind originally contem-
piated for inclusion in the permit ap-
plication will have to be supplied to
the regulatory authority under sec-
tions 816.62 and 818.65 after the
permit issuance, but before particular
blasting operations are conducted. See
the preamble to Section 8186.85.

4, Commenters to the proposed rule
noted an inconsistency between pro-
posed Sections 780.12(h) and Section
816.63. The former would have re-
quired that a record of every blast be
reported to the regulatory authority,
while the latter required that records
merely be retained at the permit area
for public and regulatory authority-in-

nated by appropriate modification to
Section 780.13(b) in the final rule.
Records ordinarily need only be re-
tained on-site.

5, Some editorial changes were made
to subparagraphs (b) (1)-(2) of the
final rule to eliminate redundant lan-
guage. The “configuration” require-
ment of (b)(1) and “placement’” speci-
fication of (b)(2) were both eliminated
as redundant of the phrase “drilling
patterns, including size, numbers,
depths, and spacing of holes,” which
was retained in the final rules at
780.13()(1).

8. The review of the regulations
prompted by comments on other sec-
tions revealed an inconsistency in the
regulations, because Section 816.85(b)
requires regulatory authority approval
of blasting under emergency condi-

K states, “...except in those
unavoidably hazardous conditions ap-
proved by the regulatory authori-




y, ... but ne provision existed in
5 4 regalations for the oper-
iit, for regulatory authori-
ty approval, identification of emergen-
cy situations under which these devi-
ations would be aliowed. The logical
place for such a description to be sub-
mitted is with the permit application.
The types of emergency conditions in-
vplved are those for which weather in-
formation and other similar historical
or physical data can be supplied by
the applicant, as opposed to drill pat-
terns and precise figures on charge
weights which cannct necessarily be
determined until operations are about
‘to commence in the field. SBection
780.13(f) has, therefore, been added to
the final rules.

§780.14 Operation plan: Maps and plans.
Authority for this Section is found
in Sections 102, 2061(h), 501(b), BO3,
504, 507(b) and (g), 508(a) and 515 of
the Act. In addition to the narrative

plans required by other sections, this’

section of part 780 (presented in the
proposed regulations s8s Secticn
780.13) requires that each application
include certain descrited maps an
plans. Some of these maps and plans
must be prepared by specified profes-
sionals as required under Sections 507
and 515 of the Act. Accurate maps and
plans are needed by the regulatory au-
thority to determine whether the ap-
plicant can meet the performance
standards of Part 8186,

The Office has made several editori-
al and organizational changes in this
section to make it consistent with
other closely related sections and to
clarify its provisions. The introduction
has besn reduced to a single sentence
prefacing the three paragraphs of this
section. Section 780.14(a) now includes
material originally presented in the in-
troduction and paragraphs (a) and (b).
Reference to map scale has bheen
moved to Section 771.23(e) and com-
menis received thereon are discussed
in the preamble to that Section. Sec-
tion 780.14(b) now contains eleven
paragraphs most of which were origi-
nally listed under paragraph (¢).

Three paragraphs were deleted from
Section 780.14(%), Maps for final sur-
face. configuration and location of
water, air and wildlife monitoring
peints are now covered in Sections
780.14 and 779.25(h), respectively. The
locations and descriptions of facilities
which will remain permanently after
reclamation are covered in the narra-
tive statement required under Section
T89.11(b). Olher changes were made as
a result of cornments and are discussed
bezlow,

Section 780.14{a) reguires informa-
tion on the lanas, facilities and fea-
tures of the rroposed mine plan and
adjacent areas which will be affected
or changed by the proposed operation.

RULES AND REGULATIONS

This information will give the regula-
tory authority an overview of the
entire operation which will supple-
ment the information on plans for the
proposed permit area required under
Section 789.14(»). Information on the
proposed mine plan and adjacent areas
is necessary in crder to assess the cu-
mulative impacts of the entire mining
operation. Secticn 730.14(b) requires
identification of structures, facilities
and areas which will be used or affect-
ed by the mining cperation. This in-
formation is regquired for the provosed
permit area except that identification
of the land area to be affected accord-
ing to the sequence of mining and rec-
lamation must be made with respect to
the proposed mine plan area. Section
780.14(c) requires that maps identify-
ing certain areas and facilities' be pre-
pared by or under the direction of and

~certified by a qualified registered pro-

fessional engineer or professional ge-
ologist, with assistance from experis in
related fields such as land surveying
and landscape architecture. However,
Section 780.14(¢) further requires that
plans for sedimentation ponds be pre-

pared only by gualified registered en--

gineers, and that plans for spoil dis-
posal facilities be prepared only by
qualified registered professional engi-
neers. These requirements are in ac-
cordance with Section 515 of the Act.
The purpose of Section 780.14(¢c) is to
insure high gquality planning, design
and documentation of maps required
in the application.

Some commenters suggested that
Section 780.14(a) be revised to limit
the scope of the map infcrmation re-
qguired to the proposed permit area for
the first five years of operation. As
proposed, this Section wculd have re-
quired maps for the proposed permit
area but without a specified time
period. Section 508(a)(1l) of the Act,
upon which Section 780.14(a) of the
regulation is based, clearly states that
the application must identify ‘the
lands subject to surface coal mining
operations over the estimated life of
those operctions ...” (emphasis
added), Maps of the total mine plan
area will e reguired to give a com-
plete picture of the entire mining op-
eration and to assess its curnulative ef-
fects. As a result, these comments
were not adopted and Section
730.14(a) was revised to require maps
and plans for the proposed mine plan
and adjacent areas, }

These coramenters also suggested
tnat the information required under
Section 780.14(b) be limited to the pro-
posed permit area. These comments
were adopted and revisions made to
Section 780.14(H) with one exception.
As required by Section 508(a)(1) of the
Act, the identification of areas to be
affected under Section 780.14(b)(2)
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must be given with respect to the pro-
posed mine plan area.

Some commeriters suggested that
Section 780.14(bX(9) relating to identi-
fication of facilities used to protect or
enhance fish and wildlife and related
environmental values was ambiguous
and should be deleted. “Pacility” as
used in this section is intended to refer
to structures such as fences, under
passes and overpasses, and habitat
components such as vegetation group-
ings and planned wetlands which are
designed to mitigate the effects of
miring and, where possible, enhance
valuable fish, wildlife and other envi-
ronmental values. This information is
necessary to insure compliance with
Section 816.97 and is an important
aspect of postmining land use plan-
ning. No change was made as a result
of these comments.

A few coraments suggested that the
reference to design and construction
specifications in section 780.14(bX11)
be deleted. The Office agrees that
specifications are inappropriate for in-
clusion as part of a map. (See Section
780.25 for requirements for censtruc-
tion of the facilities listed in Section
780.14(bX(11)). Accordingly, the refer-
ence to specifications has besn de-
leted. '

Scme commenters suggested that
the final surface configuration map
which was proposed to be reguired
under this section (see Secticn
780.13(¢)(11) of the proposed regula-
tions) net be required in all cases. As
discussed above in this preamble, this
requirement has been moved in the
final regulations to Section
730.18(0)(3). As a result of this com-
ment and other comments discussed in
the preamble to section 780.18, either

contour maps or cross secticns of the

proposed final surface configuration
may be provided in the permit applica-
tion.

A few commenters suggested that
Section 780.14 be revised to include an
additional requirement relating to
identification of reference areas on
maps. Since this information is re-
quired under Saction 779.24(f), a2 dupli-
cative requirement was not added to
Section 780.14(c). A number of com-
menters suggested that Section
780.14(c) be revised to state that regis-
tered professional engineers as well as
professional geologists be permitted to
prepare, supervise the preparation of,
and certify the maps listed there. The
Office agrees that this language would
be more in accordance with the Act,
and, accordingly, has made this
change. Except for the limitations set
forth in Sections 780.14(c¢) (1) and (2),
any qualified professional may pre-
pare the maps required under this sec-
tion. The reader may wish to refer to
the preamble to Section 779.24 for ad-
ditional discussion of comuments relat-
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sponse to comments, with which the
Office agreed, pointing out that the
requirement for maximization of re-
covery should not be viewed as super-
seding other performance standards,
but should be viewed as a requirement
of equal importance to others in Part
816. The additicnal language piaces
the regulation-in perspective.

§6 816.61-816.68 Use of explosives,
Introduction

These sections establish perform-
ance standards regulating the
amounts, methods of use, timing, and
monitoring of blasting in the course of
conducting surface mining activities.
The statutory authority for and gener-
al basis and purpose of these sections
were explained in the preamble to the
proposed regulations, 43 FR 41753~
41758 (Sept. 18, 1978).

The fundamental purpose for these
sections is to establish regulatory con-
trols on the use of explosives and
blasting agents used in surface mining
activities, because of the great poten-
tial for damage to public health and
safety and water resources that im-
proper blasting can cause. Congress
was well aware of these dangers when
it enacted the Act, as was explained
through a review of relevant portions
of the legislative history in the pream-
ble tc the proposed regulaticns. To
protect against these dangers, Con-
gress required the establishment of
rigorous regulatory controls, particu-
larly under Secticn 515(B)X15) of the
Act.

1. Regarding Congress’ perception of

the dangers that may occur from
blasting in surface mining activities,
some commenters criticized what they
felt to be the Office’s reliance on a
report presented in 1977 to the House
Subcommittee on Energy and the En-
vironment by the Center for Science
in the Public Interest (CSPI), This re-
port’s conclusions were briefly dis-
cussed in the prea.mble to the pro-
posed rules.

These commenters felt that the
Office should not utilize the CSPI1
report because of asserted inaccurate
assumptions about the extent of blast-
ing effects made by the authors of the
report. The Office has carefully re-
viewed these comments and the report
and has concluded that, while the re-
port’s quantitative estimates of annual
damages from surface mining blasting
are indeed open to debate, changes in
the regulations are not needed on that
basis. The CSPI report was described

in the preamble to the proposed rules

as material illustrating the basis for
Congress’ general concern with the ad-
verse potential for blasting, because it
contained reports of firsthand obser-
vations of the effects of blasting in
- surface mining activities. Those obser-
vations, rather than quantitative pre-

RULES AMD REGULATIONS

dictions in the report, were used by
the Office. Those cbservations were
not challenged by commenters. As a
result, the Office notes that the CSPI
study is entitied to some weight to
generally illustrate that significant
problems can.occur, if blasting is not

. properly controlled.

2. Materials considered by the Office
in developing these regulatlons in-
clude:

1. Ash, R. L. 1988, The Design of
Blasting Rounds, pp. 373-358, Chap-
ter in Surface Mining, American In-
stitute of Mining, Metallurgical, and
Petroleum Engineers, Inc., New
York, 1,061 pages.

2. Ashley, C.,, and Parkes, D. B,
15878, Blasting in Urban Areas: Tun-
nels & Tunnelling (British Tunnel-
ling Society), September, 1976, pp.
60-67.

3. Barnes, Jack (John B.) 1977, The
Effects of Strip Mine Blasting on
Residential. Struciures—Ayshire
Mine, Warrick and Vanderburg
Counties, Indiana. Paper presented
to the Indiana Academy of Science,
Indianapolis, Indiansa, - October 28,
1977, 18 pp. -

4, Coal Mine Health and Safety
Act of 1977 and 71 CFR, Subpart D.

5. Committee on Hearing, Bioa-
coustics and Biomechanics, Assem-
bly of Behavioral and Social Sci-
ences, 1977, Guidelines for Preparing
Environmental Impact Statements
on Noise, 162 pp.

8. Dvorak, A. 1962, Seismic Ejffects
of Blasting in Brick Houses, Geoty-
sikalni Shornik, No. 169.

7. Grim, E. and Hill, R. 1974, #nvi-
ronmental Protection in Surface
Coal Mining (U.S. Environmental
Protection Agency, No. 1BB040).

8. Gustafsson, Rune 1973, Swedish
Blasting Technigue, SPI, Gothen-
burg, Sweden, 323 pp.

9. Rentucky Department of Mines’

and Minerals, 1977 Laws and Regu-
lations Governing Ezplosives and
Blasting. Lexington, Ky.; p. 1.

10, Laadegard-Pederson and Dally,
1975, A Review of Factors Affording
Damage in Blasting, National Sci-
ence Foundation.

11. Maryland Geologlcal Survey,
Bureau of Mines, 1973, Blasting re-

strictions (08.06.05.09) and Regula- -

tions geverning blasting (08.06.05),
in Bituminous coal strip' mines and
auger regulations, Maryland Depart-

ment of Natural Resources Rules '

and Regulations, p. 23. :

12. Medearis, Kenneth, 1976, The
Development of Rational Damage
Criteria for Lowrise Structures Sub-
jecled to Blasting Vibrations. A
Report of the National Crushed
Stone Association, Kenneth Me-
dearis Associates, Fort Collins, Colo.,
and Valley Forge, Pa., 94 pp. (dupli-
cated report).
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13. Miller, P. H. (no date), Blasting
Vibrations and Air Blasi: Park Cen-
tral, I1l., Atlas Powder Co., 16 pp.

14. Nicholls, H. R., Johnson, C. F.,
and Duvall, W. 1. 1971, Blasting Vi-
‘brations and Their Effects on Siruc-
tures. U.S. Bureau of Mines Bulletin
658, 105 pp.

15. Old Ben Coal Company, Com-
ments to Office of Surface Mining
(1978).

16. Pennsylvania Department of
Environmental Resources, Rules and
Regulations, Title XXV, Pennsylva-
nia Code, Ch. 211.

17. Research Energy of Ohio, Inc.
Comments to Office of Surface
Mining, 1978.

18, Siskind, D. E., 1977, Struciure
Vibrations from Blast Preduced
Noise, in 18th. International Rock
Mechanics Symposium, June 1977,
Keystone, Colo., Proceedings, pp.
1A3-1—1A3-5.

19. Siskind, D. E., Stachura, V. J.,
and Radcliffe, K. 8. 1978, Noise and
Vibrations in Residential Structures
Srom Quarry Production Blasting—
Measuremenis at Six Siles in Iili-
nois. U.S. Bureau of Mines Report of
Investigation RI 8186, 17 pp. )

29. Siskind, D. E., and Stachura, V.
J. 18717, Recording System for Blast
Noise. Measurement. Sound and Vi-
brations Journal, pp. 20-23. ,

21, Siskind, D. E., and Summers, C.
R. 1974, Blast Noise Standards and
Instrumeniation. U.S. Bureau of
Mines, Environmental Research Pro-
gram, Technical Progress Report
(“TPR 78”).

- 22, Siskind, D. E 1978, Bureau of
Mmes Special Study Submltted to
OSM, 5 pp. d

23. Tynan, A, E. 1973, Ground Vi-
brations—Damaging Effects to
Buildings, Special Report No. 11,
Australian Road Research Board,

24, University of Maryland, An In-
vestigation into Delay Blasting 1975,
NSF Contract APR 75-05171 to the
University of Maryland and Subcon-
tract No, M-2i8907 to Martin Mar-
ietta Lakoratories, )

25. Duvall, W. J. Devine 1968, Air

Biast and Ground Vibration from .

Blasting. pp. 398-411. Chapter in
Surface Mining, AmericAn Institute
of Mining, Metallurgical, and Petro-
leum Engineers, Inc., New York,
1,081 pages.

26. Grubb and Ryder, 1972, and

217, USGS, 1974 (a), vol. 1,

3. Several of the materials were criti- -

cized by one commenter as being inap-
propriate for use by the Office as the
basis for some or all of Sections
816.61-816.68. In part, this comment
was based on the presentation in the
preamble to the proposed rules (43 FR
41753), that the Office “used” the
cited materials to “develop” Sections
816.61-816.68, thereby indicating that
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the Office was relying upon each
source listed in the Preamble as justi-
fication for the proposed rules. In fact,
the Cfifice considered all of these
sources, but found justification for the
proposed rules in only some of them.
Those that were believed to justify the
regulations were discussed in portions
of the preamble to the propcsed rules
related to particular sections of the
regulation.

For the final rules, the Office has
listed above all materials considered,
That literature which provides the
actual basis for particular sections of
the regulations gquestioned by com-
menters is cited in succeeding portions
of this preamble. The Ofiice has also
specifically considered the criticisms
of the commenter who questioned the
applicability of several articles listed
in the preambie to the proposed
Tules—

(a) The Medearis. study was consult-
ed frequently by the Office in the
preparation process, as is indicated by
frequent citations in the final pream-
kle. While the Gffice did not, as ex-
piained below, feel that the structural
response technique propesed by Me-
dearis is adequately developed for the
purpose of adoption in these regula-
tions (as an alternative to the pesk
perticle velccity grourd vibration limi-
tation) the report does contain a con-
siderable amount of useful informa-
tion in other areas.

(o) The Siskind paper, “Structure
Vibrations from Blast Produced
Noise,” points cut that significant
structire vibrations can be produce
by airblast zlone and that an airblast
criteria based on damage should be
considered. The specific data in the
paper were not used as a basis for the
final regulations. The noise decibel
limits of Section 818.85 were derived,
Instead, from a special study done for
the Office by the U.S. Bureau of
Mines and from comments of a State
agency.

(¢) The Siskind and Stachura paper,
“Recording Systemi for Blast Noise
Measurement,” provided background
information essential to the under-
standing of alrblast recording systems.
It contained no data which were di-
rectly used in support of a guantita-
tive limit in the final regulations.

(d) The Atlas Powder Company bro-
chure, “Blasting Vibration and Airb-
last,” contained no data other than
that contained in Eureau of Mines
Bulletin 656 and TPR 78. Ii did, how-
ever, show that a major powder com-
pany considers Buresau of Mines publi-
cations as authoritative sources. Since
the Bureau work contributed heavily
to the regulations, it was important to
know that industry has confidence in
Bureau work. This is clearly shown by
Atlas’ preparaticn of a users’ pam-
phlet based primarily on Bureau work.

FERDERAL REGISTER, VOL. 44, NO. 50—~TURSDAY, MARCH 13, 1979
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(e) Bureau of Mines TPR 78, “Blast
Noigse Standards and Tunstrumenta-
tion,” contained a good deal of back-
ground on airblast reduction tech-
niques, some typical airblast levels
measured on various instruments, and
general recommendations. Although
TPR 78 was used as a basis for the 128
dR standard in the interim regulations
(see 30 CFR 715.19), the final standard
was based on the special Bureau of
Mines study. TPR 78 did, however,
provide much of the rationale for
parts of the airblast regulation, as in-
dicated by frequent citations in the
final preamble.

(£ The Ashley and Parkes reference
was not relied upon in developing the
vibration standard. Although not a
study involving original research, it
does present reasoned opinion, based
on experience of the authors, that the
one-lach-per-second peak-particle ve-
locity standard is reasonable. This
paper is an example of one which was
considered, but which did not weigh
heavily on the writing of any particu-
lar section of the regulations.

(g) Bulletin 658, “Blasting Vibra-
tions and their Effects on Structures,”
was frequently used in the writing of
the regulations. The data on propsga-
tion of blast vibrations was especially
useful. The scaled distance formula re-
guiremeent of Section 818.85 was also
developed from that publication. Bul-
letin 858 stated that the two-inch-per-
scond criterion will keep the prob-
ahility of damage below five percent,
However, as explained further kelow,
because of the inadequacy of a two-
inch standard and information in sev-
other technical reports (refer-
ences 5, 6, 8, 12, and 13) the one-inch-
per-second criterion was adopted in
the final rules. The Office agrees with
the statement that a scaled distance of
50 will protect against vibration of
two-inches-per-second. The same
graphs used for that conclusion sup-
poert the use of a scaled distance of 80
to protect against vibrations of one-
inch-per-second.

(h) BRI 8183, by Siskind, Stachura,
and Radcliffe, gave an insight on the
correlation between structure vibra-
tions induced by ground vibrations
and airblast. No recommendation a5 to
damaging levels from blasting was
made, This publication merely gives
background information on the tech-
nology and was not specifically used in
writing the regulations.

(i) The preamble to the interim reg-
ulations referred to studies by the Na-
tional Coal Bosard as part of the ra-
tionale for a one-inch-per-second liri-
tation. This information was not used
a5 a basis for the one-inch-per-second
limitation in the final reguiations and
has nct been incorporated in the list
of references.

wr

(j) The Barnes study, “The Effecty
of Strip Mine Blasting on Residenti
Structures . . .” has been criticized i
many commenters. It was considereq
in the writing of the regulations, b
cause it demonstrates the annoyan
of the pubklic that can result fro
blasting conducted at a large surfac
coal mine. Because the explanation in
the Barnes study of causes of much of
the damage observed was subject
qualification because of the lack of
pre-blasting data, the study points out
the desirability of preblast survey
This report was not, however, directly
used in the writing of the final regula-
tions.

(k) The Research Energy of Ohio
comments to the Office were used to
show that an alternative to traditional
delay detcnafors exist for reducing
peak particle velocities and to indicate
that the indusiry can meet the one-
inch-per-second standard. The use of
these materials with respect to delay
detonation is to allow for the only al-
ternative that may be available for
some operators who want to blast at
very close distances to structures, i.e.

rithin 300 to 1,600 feet. 3

{1) The University of Maryland, “An
Investigation into Delay Blasting,” de-
scribes inaccuracies in firing times of
commercial electric blasting caps?
which have been known for a long
time. The commenter stated tha
these inaccuracies cast, doubt as to the
ability of operators to meet the ona
inch-peak-particle-velocity limitation,
by using & scaled distance eguation
based on eight-millisecond delay inter
vals. However, the scaled distance
studies described in Bulletin 658, upon
which the Office’s scaled distance for-
mula In the final rules is based, were
empirical studies employing standard
commercial detonators which would
have the inaccurate firing times de-
scribed by the commenter. Thus, those
empirical studiss accommodate and ac-
count for the inaccuracies described
by the comments.

The University of Maryland pugclica- -
tion itself was used cnly to justify Sec-
tions 816.85(0) and 817.65(p) in the
proposed reguiations, which required
regulatory authority permission to use
combination surface-in-hcle delay sys-
tems. In response to heavy comment
objecting to this requirement, with
which the Office concurs, it has been
deleted. Thus, the University of Mary-
land study was not uzed to directly
support any of the final rules.

§816.61 Use of explosives: General re-
guirements.

I. A few commenters proposed that
over 50 safety-related items be includ-
ed in Sections 816.61 and 816.65 as op-
erating standards. These suggested ad-
ditions would cover the transporta-
tion, storage, and use of explosives. A



S
;

.

. gtudy of these comments indicated
- that these items shouid not ve includ-

ed in the final ruies, -

Examination ©of the suggestions
showed that they apply mostly to the
safety of workers; commenters did not
indicate how the inclusion of these
provisions would increase the safety of
the public. All but one of the proposed
additions to the rules were either al-
ready adequately covered by the Of-
fice's rules or weare covered by regula-
tions of the U.8. Mine Safety and
Health Administration (MSHA) or the
Pederal Bureau of Alcchol, Tobacco,
& Firearms (ATE),

Becguse MSHA has primary respon-
sibility for the safety of workers and
ATF has primary responsibility for
the storage of explosives to protect
the publie, inclusion of these provi-
sions in the regulations would be an
unnecessary dugpiication. The excep-
tion is the lack of a provision to regu-
late the use of two-way radios in the
vicinity of explesives. MSHA has ad-
vised the Office that the use of two-
way radios has never been known to
cause an accident and that estimated
costs of requiring those throughout
the industry would be $4,000,009, a
cost that would appear not to be justi-
fied.

II. To avoid redundancy by PFederal
agencies in inspection and enforce-
ment, and {o stay within the authority
of the Act, deletions were made from
proposed Section 8186.51(a). The pro-
posed regulation required compliance
with all hpplicable local, State and
Federal laws and regulations and ihe
requirements of Sections 816.61-8186.68
in the storage, handling, preparation,

and use of explosives. The section was -

changed to require compliance with all
applicable State and Federal laws in
the use of explosives., As compliance
with all sections of the regulations is
independently required, the reference
to Sections 816,61-816.88 was deleted.
The Act in section B515(bX15) re-
quires the Office to “ensure thal ex-
plosives are used only in accordance
with existing State and Federal law
and the regulations promulgated by
the regulatory suthority . , .7 The Act

‘does not mention local law. In many

cases it will not be necessary for in-
spection personnel of the Office to de-
termine all the laws which may bte ap-
piicable in the numercus muniecipal-
ities and countiss within their as-
signed  geographical  areas, because
those governmental bodies will enforce
those provisions directly. Thereiore,
reference to local laws and regulations
has been deleted.

Further, the Act mandates that the
Office “ensure that explosives are
used only in accordance with Btate
and Federal law , ,.” (emphasis sup-
plied), Traditionaily. the “use” oi ex-
plosives has been differentiated in
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State and Federal regulations from
the processes of manufacture, trans-
portation, and storage, such as is done
in MSHA regulations. See 30 CFR
55.6-1, 55.6-40, 55.6-90, 77.1300,
77.1301, 77.1302, 77.1303. Inspection by
personnel of the Office to ensure com-
pliance with all Federal and State laws
pertaining to storage, preparation, and
handling of explosives is not required
of the Gffice by the Act under Section
515(b3(15). These aspects are presently
sufficiently regulated by other Federal
and State agencies, such as ATF,
MSHA, and the U.S. Department of
Transportation. Therefore, the refer-
ence that appeared in the proposed
regulations pertaining to the storage,
handling, and preparation of explo-
sives has been deleted.

Ii1. Section 816.61(b).

A. Several individuals and groups ob-
jected to the use of “the equivalent of
five pounds of TNT” in the proposed
rules as being confusing, since no
mining operation uses TNT, the limit
was too low, or the regulation was am-
biguous. Based on ihe comments re-
ceived, the folldowing alternatives were
consldered and alternatives (23 and (5)
were adopted.

(1) Retain the specification “ihe
equivalent of five pounds of TNT” as
written in the proposed permanent
ruies.

{2) Substitute in Section 818.81(b)
the phrase “five pounds of explosive
or blasting agent.”

(3) Increase the weight to “250
pounds of explosive or blasting agent.”

{4) Define the term “explosives” in
the regulations. '

(5) Do noi further define the term
“explosives.”

B. A few commenters felt that the
specification in the proposed rule of
“the egquivalent of five pounds of
TNT” was ambiguous and confusing.
MTINT” is used for military operations,
nct industrial tlasting, One of these
commenters recommended that the
Office define explosives. Another com-
menter asked for clarification at to
whether OSM means five-pounds-per-
blast or five-pounds-per-delay, and rec-
ommended specification of five-

pounds-per-delay, Another commenter

suggested that the minimum weight
be increased to 250 pounds, and thal a
provision e made for exemptling un-
scheduled detonations in case of mis-
fire, wet holes, or other instances.

The comments on the ambiguity of
the “TNT” specification are correct, so
the Office has replaced the phrase
“the equivalent of five pounds of
THT” by “five pounds of explosives or
blasting agents.” A similer change was
also made in Section 816.84(a) of the
final regulations. “Explosives or blast-
ing agents” covers the range of prod-
ucts used for industrial blasting. Since
bothh  “explosives” and “blasting
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agents” are widely accepted terms for
many specific types of detonable mate-
rials, and the definitions are common
knowledge to those engaged in surface
mining activities, no specific definition
in the regulations is necessary. Of
course, State regulatory authorities
may adopt specific definitions, if those
definitions cover zll {ypes of detonable
materials used for blasting in surface
mining activities in the particular
State.

C. As proposed, Section 8186.61(b)
clearly stated that the rules apply to
“blasting operations that use more
than five pounds. ...” However, to
eliminate any possible confusion, the
term “blasting operations” has been
changed to “blasts.” Therefore, all
“explosives and blasting agents” used
in a particular blast will be aggregated
to determine if these regulations
apply. The Office clearly does not
mean that the regulations should be

~ applicable on the basis of five pounds "’

“per delay.”

The recommendation to increase the
minimum charge specifications to 250
pounds was not accepted. First, this
comment merely asserts, without pro-
viding supporting data, that blasts
containing up to 250 pounds of explo-
sive can be conducted safely, Second,
(Ref. 14) Bureau of Mines Bulletin
856, p. 66, Figure 5.1, shows that even
27 pounds of explosive fired uncon-
finsd at a distance of 900 ft. will yield
an airblast with overpressure of ap-
proximately .68 pounds per square
inch, or 150 decibels, an unacceptably
high level far in excess of the maxi-
mum aliowable levels for blasting
needed to protect the public. (See Sec-
tion 818.85(e) and the literature cited
in this preamble to support the maxi-
mum decibel levels.) Thus, if blasts at
27 pounds can produce .overpressure
far in excess of allowable limits, the
Office believes that esiablishing the
minimum level for application of these
regulations at five pounds is desirable
1o ensure that blasting is conducted,
as required by the Act, o adeguately
protect the public, See Section
515(bX15) of the Act.

D. Finally, the Office has also decid-
ed not to adopl a special exception
from the blasting schedule warning re-
guirements for misfires and for other
reasons thal 1éad to explosives failing
to fuily detonate. Such an exception is
unnecessary, if the need for additional
blasting to replace misfires and wet
holes is accounted for and described
with particularity in the original blast-
ing schedule., For example, if the
schedule describes that blasiing will
occur at 2-3 p.m. on X date, then re-
blasting at 3 p.m. for misfires cccur-
ring at 2 p.m. will have been properly
described in the schedule. It is noted,
hoewever, that re-blasting ocecurring at
tirnes or under conditions not specified
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in the blasting schedule would not be
allowed, because then the public will
not have received the adequate warn-
ing required by Section 515(bX(18) of
the Act.

IV. Section 816.61(c). Several com-
menters guestioned the specificaticn
in the proposed rules of persons re-
quiring blaster certification and per-
sonal characteristics of persons han-
dling explosives. As a result, the Office
revised Section 816.61(¢) to eliminate
reference to personnel characteristics
of persons handling explosives and to
retain only the requirements that
blasting operations be conducted by
certified blasters.

Adequate requirements for certifica-
tion of blasters will be provided in
detail in 30 CFR Part 850, Therefore,
it is redundant tc specify other re-
gquirements for certificaticn of blasters
in Section 816.61(c). It is sufficient in
this section to provide that all blasting
operations be conducted by certified
blasters. Several commenters stated
that is is unreasonable to certify all
persons using explosives. These com-
ments will be considered in the revi-
sion of proposed 30 CFR 850.

Section 816.62 Use of Explesives: Pre-
blasting survey.

Section 818.62(a). (A) Numerous

comments were received relative to
when, where, how, and by whom the

preblasting survey should be conduct- -

ed. A review of the comments resulted
in consideration of the alternatives
listed below. Alternatives three and
four were adopted by the Gffice,

1. Retain the section as it appeared
in the propesed regulations.

2. Set a definite time limit for sub-
mission to the regulatory authority of
the preblast survey report, when com-
pleted.

3. Amend the proposed regulation to
require “prompt” responses to the re-
quest for the survey and submissions
of the report to the requestor and the
regulatory authority.

4. Amend the proposed regulation to
add provision for a supplemental pre-
blast survey, if there have been ren-
ovations or additions to a surveyed
structure after the original preblast
survey.

5. Amend the secticn to extend the
area of preblast survey beyvond one-
half mile of the permit area.

6. Amend the section to require that
the pretlast survey state the causes of
existing, preblasting structural
damage.

7. Amend the section to require that
requests for preblast surveys be made
in writing.

8. Amend the section to require that
the blast schedule providing notice of
the right to a survey be mailed to all
residents within one mile of the
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permit area and include a map show-
ing the permit area.

B. Analysis of Comments and Alter-
natives .

Alternatives 2 and 3. Numerous com-
ments were received relative to setting
a time limit on completion of the pre-
blast survey and submission of the
report. The Office rejected the alter-
native of setting a specific time lmit,
in days, for the initiation of a prebiast
survey report and, instead, adopted
the alternative of requiring both
“prompt” responses to the request for
surveys and “prompt”’ submission of
survey reports to the regulatory au-
thority. This alternative will further

-the purposes and requirements of the

Act to ensure that preblast surveys be
completed in a reasonable time pricr
to blasting, at the same time leaving
flexibility to the regulatory authority
to administer preblast survey require-
ments to fit local needs and workloads.

Alternative 4. A few commmenters rec-
ommended that provisions shouid be
made for a supplementary preblast
survey, where renovations or additions
have been made to a structure after an
initial preblast survey has been made.
The Office accepted this recommenda-
tion. The Act, Section B15(bX15XE),
mandates that, if requested, & preblast
survey be conducted ¢f any structures
within one-half mile of the permit
area. Adaditions to a structure after the
survey becorae portions of the “struc-
ture” that have not been surveyed
and, therefore, should be covered in a
supplementary survey. Renovations of
a structure can substantially change
its features, so that a preblast survey
conducted prior to the renovation will
no longer be representative of the
structure for the purpcses of analyz-
ing the effects of blasting on the struc-
ture.

Alternative 5 Several comrmmenis
were received relative Lo extending the
area for preblast surveys beyond one-

~half mile of the permit area. The

Office considers the one-hall mile
zone required by the Act as adequate
for most circumstances. At a 0.5 mile
(2,640 feet) distance, based on the
scaled distance fermula presented in
30 CFR 816.65(m)-(1), more than 1,900
pounds of explosives can be detonated
within any- eight-millisecond time
peried, withcut..the maximum peak-
paiticle velocity of the ground vibra-
tion exceeding one inch per second.
Similarly, at a distance of 0.6 mile
(3,188 feet), over 2,700 pounds of ex-
plosives can be detonaled withiout the
peak-particle velocity exceeding one
inch per second.

Therefore, at distances greater than
one-half mile, a mining operator
should not experience difficulty in de-
signing blasts that will not exceed the
quantities as allowed by the scaled dis-
tance formula. Furthermore, Gustafs-

- to be surveyed. The Office did not

son, p. 221 (Ref. 8), states that when
ground vibration control is to be sup- -
plemented with preblast surveys, the .
extent of the area subjected tc pre-
blast inspection is usually within one-
half mile of a blast site. The Office did
nect, therefore, extend the area of
preblast surveys. However, under Sec-
tions 503, 504, and 505 of the Act and
30 CFR 700.3(c), 730 and 736, the regu-
latory authority may extend the area
beyond one-half mile from the permit
area, if local situations require,

Alternative 6. Several corumenters
recommended specifying that the
preblast survey include analyses of the
causes of existing preblast structural
damage, while ancther commenter rec-
ommended that persens who conduct
surveys make no comments either
during the survey or within the survey
report, concerning possible causes of
any damage noted during the survey.
The Office did not adopt either of
these recommendations. The final reg-
ulations neither absclutely preclude
nor require such information in the
survey report.

In some cases the permittee may
chcose to have the causes of existing
structural damage determined in a
preblast survey. However, such deter-
minations need nct be made in all
cases, because it would require de-
tailed engineering analyses incompati-
ble with the general purpose. of the
survey, which is to quickly decument
that damage exists and to compare
that record as blasting proceads.

The Office did not adopt tHe recom-
mendation to prohibit the surveyor
from making comments during the
survey. This would be contrary te an
objective of the preblast survey as
stated in the preamble to the proposed
regulations, to increase communica-
tion between the mining entity and
the public about blasting operations.
Purther, the surveyor 'rmay in some
cases be able to provide opinions or in-
formation which could be of value to
the requestor, by explaining the cause
of existing damage present at the time
of the survey.

Alternative 7. A commenter recomi-
mended that requests for a preblast
survey be made in writing and that
the person making the request state
the specific conditions of the structure

adopt this recommendation, because
the stated purpcse of the recocmmen-
dation, which was te limit the number
of requests for the preblast survey,
was contrary to the purposes cf Sec-
tion 515(bX15XE) of the Act. That
provicion broadily provides for surveys
and for the surveyor, rather than the
requestor, to evaluate existing condi-
tions of structures. Moresover, requir-
ing written requests would prejudice
persons with limited writing abilities
in invoking the protection of the Act.



rinaily, a preblast survey is not an in-
restigative or adjudicatory proceeding,
eqmrmg that written allegations be
ade to trigger the 1mtla,t on of regu-

mended that the blast schedule be
mailed to all residents within one mile
4nd that a map showing the permit
rea be included with the schedule.
he Office did not adopt these recom-
‘mendations, because a precise descrip-
ion of the permit area is already re-
uired to be published in local newspa-
yers under 30 CFR 786.11, and resi-
jents beyond a distance of one-half
mﬁe from the permit area can reason-
bly be expected to have adequate
1otice of the blasting schedule by its
ublication in the local newspaper.

I1. Section 816.62(b) Survey Persomn-

eived relative to the personnel speci-
ications in the propcsed rules for con-
ucting preblast surveys. A review of
he comments resulted in considera-
ion of the alternatives listed below.
The Office adopted alternative 5.
-1. Retain the section as it appeared
in the proposed regulations.

2. Amend the regulation to give
roperty owners and residents within
ne-half mile of the permit area the
ight to agree to the persons conduct-
ing the preblast surveys and/or the
ight to have their own candidates
erform surveys.
3. Establish specific approval criteria
or preblast surveyors and have the
egulatory authority approve all those
permitted to perform such surveys.
. 4. Establish cnly.one criterion: pre-
last surveyors must not be employed
y operator. o

5. Delete requirement for regulatory
authority’s approval of persons con-
ducting preblast surveys.

B. Analyses of Commenis and Alter-
natives

Alternative 2. The Office did not
- adopt this recommendation as it would
make it too difficult to conduct

poses of the Act. Alsc, it is in the per-
mittee’s intersst to have a thorough
- survey performed when requested, as
it will serve as a baseline of .damage
existing at the time of the survey. Fur-
" thermore, the public can retain its
" own consultants, if necessary, for con-
ducting surveys.

Alternatives 3, 4, and ‘5. Several com-
ments were received recommending
against allowing the use of personnel
employed by the mining industry to
conduct prebiast surveys, while several
other commenters asserted that use of
© industry personnel should be allowed.

As stated in the preamble to the pro-
posed regulations, one of the objec-
tives .of the survey is to increase com-
~munication between the mining entity
and the public about blasting oper-

_operations are

el. A. Numerous comments were re-

" prompt surveys, contrary to the .pur-
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ations including discussions about how
conducted and how
they may be modified, if necessary, to
prevent damage. Use of personnel em-
ployed by the mining operators to con-
duct preblast surveys facilitate this ob-
jective.

The seccnd objective of the preblast
survey is to provide for the establish-
ment of a preblasting record of the ex-
isting conditions of structures. The
survey will provide a baseline record
against which thie effects of the
mining-related blasting can be as-
sessed. As it is to the operator’s advan-
tage to obtain a thorough preblast

survey, it is not necessary to burden

the regulatory authority and the in-
dustry with the requirement of ap-
proval of specific personnel conduct-
ing preblast surveys, because the oper-
ator is likely to use competent persons
to conduct the survey. In addition, re-
quiring prior approval of specific
survey personnel would necessitate
the establishment of .comprehensive,
job-related approval criteria, a scheme
beyond the scope of this rulemaking.

The requirement in the proposed
regulations for regulatory approval of
personnel conducting the.surveys was,
therefore, deleted.

III. Predlast Survey Methodology A.
Recommendations as to the specific
details of the conduct of preblast
survey required by the rules were
made by several commenters. Based
upon a review of the comments, the al-
ternatives listed below were consid-
ered. The Office adopted alternative 1.
The Office may also prepare guidance
manuals concerning the content of the
preblast survey, if future experience
indicates a need.

1. Retain the subject section as pub-
lished in the proposed regulations.

2. Require that the subject of struc-
tural fatigue, due to blasting, be in-

cluded as part of the preblast survey.

report.

3. Require that information be pro--

vided in the report on a specific mini-
mum list of items.

4. - Require that a photographic
record, with copies of the photo-
graphs, be provided to the regulatory
authority and to the survey requestor.

B. Analyses of Comments and Alter-
natives

Alternative 2. A commenter recom-
mended that the subject of structural
fatigue due to blasting be a required
item to be considered in each preblast
survey. The Office did not adopt this
comment as the current state-of-the-
art indicates that structural fatigue is
not a factor in blast damage. (Me-
dearis, Ref. 12, p. 84).

Alternative 3. A comment was made
that information be required on spe-
cific minimum items such as cracks in
foundations; = water leaks, mortar
cracks, loosened gutter nails, and col-

15183

umns out of location. The Office did
not adopt this recommendation, as it
is in the self-intersst of the mine cper-
ator that the preblast survey accurate-
ly reflect the condition of the struc-
ture at the time of the survey.

Alternative 4. Another commenter
recommended that a photographic
record of the structure be required as
part of the survey report. The Office’
did not adopt the recommendation, be-
cause photography is not the only
method of establishing the conditicn
of structures. Verbal, textual descrip-
tions are an acceptable alternative.

IV. Section 816.62(c). (A) Numerous
comments were received on the re-
quirements for a written report of the
survey. A review of the comments re-.
sulted in consideration of the alterna-
tives listed below. The Office adopted
alternative 2.

1. Amend the proposed regulations
to substitute the word “may” for
“shall” in the requirement that *“. ..
the report shall include recommenda-
tions. . .”

2. A requestor of the preblast survey
should be allowed to file objections to
the report with the regulatory author-
ity.

3. A requestor of the preblast survey
should approve the survey or include
comments on it, before the survey
report-is submitted to the regula.tory
authority.

4. Amend the section to require the
regulatory authority to approve, disap-
prove, or modify any recommenda-
tions contained in the survey report
regarding the blasting plan, within a
specified time period. ’

(B) Analyses of Comments and Alter-
natives

Alternative 1. The Office did not
adopt altermative one, because, as
many commenters pointed out, the
principal objective of the survey is to
record existing levels of*damage. The
professionals who .are competent to
perform that work are not necessarily
qualified to make recommendations
concerning blasting itself.

Further, as was explained in the pre-
amble to the proposed regulations, ex-
amination of relevant technology thus
far has rsvealed no current, reliable
methods for routinely determining the
condition of structures in terms of re-
sistance to vibration of structural and
nonstructural elements, prior to blast-
ing. Therefore, analyses regarding pro-
posed blasting operations may not be
possible in all cases, as part of the
preblasting survey.

Alternative 2. Alternative two was
adopted because the requestor of a
survey should have the right to com-
ment to the regulatory authority con-
cerning specific objections to the
report of the preblast survey, so that
the regulatory authority’s limited sur-
veillance capabilities of surveys -are
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complemented and so that pctential
disputes between the permittee and
the affected public may be resoived
prior to blasting events. In that
regard, the Office determined that the
public would not be sufficiently pro-
tected by the right to file complaints
under the inspection and enforcement
provisions of Sections 517 and 521 of
the Act and Subchapter I, because
that process is intended to provide a
remedy for problems that have ai-
ready resulted, whereas the purpose of
complaints on a preblasting survey is
to prevent adverse effects prior to
their occurrence.

Alternative 3. The Office did not
adopt recommendations by com-
menters that the requestor of the
survey must approve the survey report
or include comments therein, before
the survey report is submitted to the
regulatory authority. Requiring ap-
proval of the report prior to its suk-
mittal to the regulatory authorily
would result in considerable delay of
the report’s submission. Further, it ap-
pears to the Office that approval of
the report by the requestor might not
serve-a meaningful purpose, where the
requestor was reviewing a report con-
taining detailed technical information
Gifficult for lay persons to understand.
As an alternative, the Office has decid-
ed that the right of the requestor to
comment on the report as provided for
in alternative two will provide ade-
quate protection, because the reques-
tor will have had an opportunity to in-

* dependently consult with appropriate-

ly qualified persomns, if necessdry, prior
to filing objections.

Alternative 4. The Office did not
adopt the recommendation of a few
commenters that, within a specified
time period, the regulatory authority
shall in all cases approve, disapprove,
or modify any recommendations re-
garding blasting that are contained in
the survey report. It is the responsibil-
ity of the permittee, in the first in-
stance, to conduct operations to avoid
damaging property. Therefore, it is
the permittee’s primary responsibility
to either implement or reject the rec-
ommendations. Requiring regulatory
authority approval in all cases of rec-
ommendations in preblast survey re-
ports would also be inconsistent with
the purpose of the survey, which is to
expeditiously provide a baseline reser-
voir of data on existing damages to
structures.

Of course, there are instancss where
this consideration may be outweighed
by the need for a regulatory authority
to carefully scrutinize proposed blast-
ing operations prior to blasting, such
as where restrictions of Section
816.65(f) or where the peak-particle
velocity limit needs to ke set below one
inch per second, to protect sensitive
structures under Section 816.85(1). In
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those instances, scrutiny of the pre-
blast survey report, together with
other relevant data, is needed because
of the greater probability of adverse
effects from blasting and alsc because,
ordinarily, examination of those mat-
ters will not have cccurred during the
permit application review process, as is
explained in the preamble to 30 CFR
Section 780.13.

§816.64 Use of Explosives: Public notice
of blasting schedule.

815.64(8)(1). Blasting Schedule Publi-
cation

A. Several commenters objected to
the previsicns in the proposed regula-
tions requiring the mining operation
to publish its blasting schedule in a
local newspaper at least 10 days, but
not more than 20 days, pricr to blast-
ing. A review of the comments result-
ed in consideration of the alternatives
listed below. Alternative 1 was adopted
by the Cffice. .

1. Retain Section 816.64(aX1) as pro-
posed.

2. Allow publication of the blasting
schedule at the same time that notifi-
cation of the filing of the permit appli-
cation is published,

3. Do not require public notification
of the blasting schedule and delete
Section 818.64¢a)(1).

4, Delete the requirement for pub-

lishing the blasting schedule in a

newspaper, but retain the reguirement
for notification by mail.

5. Require notification of the blast-
ing schediile only in “heavily populat-
ed areas.”

B. Analyses of Comments and Alier-
natives.

Alternative 2. One coranenter stated
that the permittee should be allowed
to publish the blasting schedule at the
same time as the notice of the filing of
the permit applicaton is published in g
newspaper under Section 513(a) of the
Act and 30 CFR 788.i1. The com-
menter reasoned that, since it is im-
possible to predict when a permit to
mine will be granted, rerunning the
newspaper notice and pericrming the
mailings within the proposed rule’s
prescribed time would be very difficult
to predict,

If this comnment were adepted, the
schedule published at the time of the
filing of the permit application would
be likely impossible to predict since it
would net be known when the permit
would be granted and, therefore, the
applicant could not publish with rea-
sonahle specificity the date when
blasting was planned to start. More-
over, as is explained in detail in the
preamble to 30 CFR 780.13, permit ap-
plications will ordinarily not contain
detajled information on proposed
blasting activities, Hence, the appli-
cant will not have the data available
al that point with which to gufficient-

ly warn the public, Alternatively, the:
operator can be specific, after the
permit has been issued and before
publishing the blasting schedule, so as:
to adequately warn the public of whe
blasting, in fact, will be conducted.

Alternative 3. It was asserted by a
commenter that pubilication of the:
klasting schedule is unnecessary and
dangerous to mine personnel who.
might rush operations to meet the
schedule. Publication of the blasting
schedule is required by Secticen
515(bX(A) of the Act and the schedule
can be planned in accordance with
Section 8186.84(b) of the regulations so
that it does nect increase the danger to
mine personnel, by selecting certain
periods during several hours of the
day for detonations of the blasts. If a =
case did occur that a blast was not &
ready to be detonated at the time -
originally anticipated, it could be deto-
nated during thie next scheduled deto-
nation period.

Moreover, Section 816.65(a) of the
final rules allews for detonations to be
made in deviation from the schedule
published in the newspaper, under
carefully prescribed circumstances, to
avoid a safety hazard to workers. Fi-
nally, Section 816.64(a)1) does not
prohibit loading of blasts at any time
during the daylight hours; the sched-
ule requirement refers only to pericds
of time when detonations are actually
concducted. )

Alternative 4. Another commenter
agreed with the notification of the
blasting schedule by mail, but objected
{o the requirement c¢f publishing the
notice in the newspaper. Section
515(bX(15)A) of the Act, however, spe- -
cifically requires publishing the sched-
ule “in a newspaper of general circula-
tion in the locality.” Further, persons
traveling through an-area near blast-
ing need to be aware of the times of
blasting through newspaper notices, in_
addition to residents of those areas no-
{ified by mail.

Alternative 5. One commenter
agreed with requiring public notice of
the klasting schedule in heavily popu-
lated areas, but objected this was im-
practical in remote areas. The Office
decided not to modify the regulation.
Notification in remote areas will re-
quire considerably less effort to con-
form with the Act, due to the prob-
ability of fewer residents within one-
half mile of the blasting site who re-
quire notification by mail. In any
event, the Act requires notification
without regard to the density of popu-
lation in the areas involved,

Section 816.64(aX2)

A, Many comments were received oo
detalls of the mailing of the blast
schedule and notification of how to re-
quest a preblast survey to cwners and
residents within one-half mile of the




blast site. A review of the comments
resulted in consideration of the alter-
natives listed below. Alternatives 3 and
4 were adopted by the Qffice.

1. Retain Secticn 816.64(aX(2) as pro-
posed.

2. Change ‘“permit area” to “blasting
site.”

3. Restrict the meaning of “permit
area’.

4. Add a provision to &ection
815.84(c), eliminating the requirement
for preblast survey information in
change notices.

B. Analyses of Comments and Alter-
natives.

Alternatives 2 end 3. Several com-
menters pointed - out that Secticn
515(0)153(a) of the Act provides that
residents within a half mile of the
“hlasting site” will be nctified by mail
of the proposed blasting schedile.
However, Secticn 515(bX15XE) of the
Act provides that any resident or
owner of a structure within one-half
mile of the “permit area” is entitled to
a preblast survey. The COifice takes
these areas to be essentially the same,
when viewed over the total permit
term of a mining e¢peration, realizing
that the actual location of each
successive blast within a permit area
will necessariiy differ from the preced-
ing blast at a ‘given poini. Changing
“permit area” as in the proposed rule
to “biasting site” would, thereiore, ot
accord all persons entitled to the prahb-
last survey notice of their rights estab-
lished under Section 515(bX15XE).

However, there are certain types of
support facilities used routinely in sur-
face mining activities which do not re-
gquire the use of blasting. Notification
of propnosed blasting need not ordinari-
ly be given to persons whe reside or
own property adjacent to such areas.
Thus, Section €16.84(aX(2) was modi-
fied in the final rule, to clarify the ap-
plicability of the notification require-
ment with respect te the perwil area.

Several commenters alsc recom-
mended deletion of noiice of rights to
request a preblasting survey in the
copy of the schedule mailed to resi-
dences within one-half mile of the
permit area, alleging that this is ex-
penzive and will generate frivolous.
survey requests. Another commenter
suggested adding netice of the right to
request a survey to. the newspaper
notice. The Office decided to reject
both sets of comments. Section
B1E(HX15XE) of the Act provides a
right for a preblast survey upon re-
quest. To implement that right and to
ensure that the public is adequately
informed (Section 162(1) of the Act) of
its rights, the Office is requiring that
notice of these rights be made by mail
to the persons involved. Newspaper
notice, on the other hand, would du-
plicate notice by mail and could gener-
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ate survey requests by persons outside
the one-half mile zcne.

Aiternative 4. Cne ccmmenter point-
ed out that the requirement to publish
changes in areas on scheduies of blast-
ing would also reguire renotification
of all residents and owners within the
area of a right to a preblast survey.
Since the purpose of the preblast
survey is to provide baseline data, ad-
diticnal surveys ars unnecessary,
unless the structures or facilities stud-
ied have changed. Section 816.64(c)
was revised in the final rules to eiimi-
nate requiring informaticon relative to
prehiast surveys tc be included in
mailed notices of changes in blasting
schedules, when notices previously
mailed te the owner or resident have
already supplied that information.

Other Comments. A commenter rec-
ommended that the regulations be
amended to provide that the blasting
schedule be submitted to the regula-
tory.authority. This comment was nct
adopted, however, because the sched-
ule will have to be retained by the per-
mittee and made availablie for inspec-
tion in order to know when republica-
tion is necessary. Of courss, if individ-
usl States desire such information,
such a requirement can be included in
their regulations.

Anotier commenter felt that special
nctification conditions are necessary
in Alaska. Section 708(d) of the Act
and 30 CPFPR 731.13, 738.22(a), 741,
allow for the regulations to ke modi-
fied to fit the special conditicns of
Alaska. Suén modifications are not,
however, within ths scope of the in-
stant rulemaking. '

Seciion 816.64(aX3).

g
fication by the permities of its blast-
ing schedule every three months. A
review of the comunsnts resulted in
consideration of the 3 alternatives
listed below; allernative 3 was adopt-
ed.

1. Delete the requirement for rencti-
fication. :

2. Retain thie provisien as proposed.

3. Retain the reguiremsnt for renoti-
fication, but lengthen the time pericd
keyond three montha.

L. (1) Several commenters recom-
mended deleting this subsection in its
entirety, arguing that the Act -does not
explicitly require renotification of
blasting schedules. These commenters
alleged that renotification is'an unnse-
essary cost, with one commenter citing
$1,800 as a median cost to preparse,
cony, ublish, and distribute the
schedule. Another commenter recom-
mended that tlie section be changed to
provide for an original notification
covering the expected life of the
mining operation,  and to republish
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and redistribute the schedule only in

the event that life of the operation is

extended beyond that noted in the
original- schedule. Section 515(b)
(15)(A) of the Act requires the regula-
tory authority to promulgate regula-
tions that will include provisions:

... to provide adequate advance-
written motice to local governments
and residents who might be affected
by the use of such explosive, by publi-
cation of the planned blasting sched-
ule in a newspaper of general circula-
tion in the locality and by mailing a
ecpy of the proposed blasting schedule
to every resident living within one-half
mile of the proposed blasting site . . .
prior to blasting. (emphasis added)

There will be persons who will begin
to travel or work in or move into the
area around permitted operations only
afier the original notification of the
blasting schedule. Therefore, renotifi-
cation of some frequency is needed so
that those persons are given the “ade-
guate advance . written notice” re-
quired by the Act. Further, as the
comments on the proposed blasting
plan porticns of the permit regula-
tions (30 C¥R 780.13) showed, highly
detailed predictions of bilasting oper-
ations cannot ordinarily be given sev-
eral years .in advance of ccnducting
these operations. Thus, renotification
of blasting schedules will be needed
on, at least, approximately annual fre-
quencies as detailed information on
blasting becomes avallable to the per-
mittee.

Renotification of the blasting sched-
uie at least every 12 months can rea-
sonably be ezpected to keen the popu-
lace adequately notified and aware of
the blasting schedule and sufficiently
reduce the expense that would. have
been needed to cemply with ths pro-
posed reguiations. By lengthening the
maximum time periced from three to
12 months, small mining coperations,
where necessary blasting can ordinari-
1y be completed within 12 months, will

‘e spared the expense of renotifica-

tion of the blasting schedule, unless
changes in operations are made during
the 12-month period.

Section 818.64(0)(2)(1D)

A, Numercus comments were re-
ceived relative to the provisions of the
proposad regulations limiting blasting
to periods not exceeding an aggregate
of four hours in any one day. A review
of the cormments resulted in considera-
tion of four alternatives; alternative 1
was adopted by the Office.

1. Retain “aggregate of four hours”
as published in the progeosed regula-
tions; i

2. Change to “aggregate of eight
hours;”

3. Change to “between Sunrise and
Sunset;”
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4. Delete the last sentence of the
section, i.e., allow blasting throughout
the day, without limitation on the
lerngth of the time perieds.

B. Numerous commenters objected
to the aggregate of four hours as pro-
moting unsafe operations, principally
on the theory that blasters would be
rushed 10 meet a certain specific time
period, causing mistakes in detonation
which would be dangerocus. These com-
ments, however, were based on misin-
terpretation of the regulations, which
require only that “. .. such periods
shall not exceed an aggregate of four
hours in one day.” (emphasis added)
This would allow for blasting at more
than one time period in one day, so
long as the aggregate of total blasting
time does not exceed the maximum of
four hours. Thus, there should be no
necessity for operations to “rush” to
blast at one particular hour, as person-
nel engaged in blasting can detonate
the round during any one of the
scneduled periods in the daily aggre-
gate of four hours.

Furthermore, as is explained in Sec-
tion B81.65(a), blasting may be delayed
and conducted at a previously un-
scheduled time under carefully pre-
scribed conditions, if specified un-
avoidable hazardcus conditions arise,
in order to avoid safety hazards to
workers.

(2) Many commenters stated that
the four-hour limitation weuld unduly
irhibit operations and was not author-
ized by the Act; several commenters
objectad that they cculd not suffi-
ciently predict when blasting would bhe
conducted. Some commenters also
stated that the limitation would in-
crease costs, but provided no support-
‘ing data. As previously discussed, how-
ever, the regulation allows for multi-
ple blasting periods, aggregating to a
dally total of four nhours, giving a great
deal of flexibility to an operator to
fashion its own blasting schedule. Be-
cause the regulaticns only specify that
detonation must be within the time
frame, the operator can do all prepara-
tion for blasting during other times. In
fact, several commenters stated that if
it was clear that several different
times aggregating to four hours was
‘permitted, then the four-hour limita-
tion would be acceptable.

Regardless of possibie inhibition of
operation and costs associated with
these limitations, the Office must es-
tablish some time limitations on biast-
ing under the Act. Section
515(b)(15)(A) of the Act requires that
the person conducting surface mining
activities “. .. provide adequate ad-
vance wruten notice to local govern-
ments and residents of the
planned blasting schedule.”

Thus, some limitation on the fre-
quency of blasting must be imposed, to
ensure that predictions are made by
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the operator for the purpose of includ-
ing in the schedule “adequate advance
written mnotice.” Secondly, Section
515(bX(15)(c) of the Act requires that
blasting be limited with respect to the
“timing and frequency of blasts ., .”
Therefore, limitation on the total du-
ration in which btlasting may occur in
any one daylight period is appropriate
to implement this Section of the Act.

Given that the Act reguires estab-
lishing limitations on the timing of
blasting, the industry must develop
the capability of planning its oper-
ation so as to be able to predict in ad-
vance, to a certain extent, the times in
which klasting will occur, As noted
above, some commenters indicated
that this can be done under the “four-
hour aggregate” system, which is what
the Office reguires.

(3) Comments that suggested limited
blasting only to eight hours per day or
“sunrise to sunset” would not meet
the requirements of the Act. These
limitations would not provide a sched-
ule with sufficiently specific advance
warning to inhabitanis of areas
around the minesite, persons traveling
through these areas, and local govern-
ments so as to allow those persons and
governments to regulate their daily ac-
tivities arcund normal work or busi-
ness hours when blasting would take
place,

V. Section 816.64(c).

Additions were made to this Section
from the proposed regulations, due to
comments received and discussed
under the preamble to Sections
816.64(&)(2) and 818.64(bX(2)(1).

§816.85 Use of explosives: Surface blast-
ing requirements,

Section-816.65(a).

(A) A few commenters objected to al-
lowing the regulatory authority to
specify- time periods for allowable
blasting that are more restrictive than
sunrise to sunset, while others recom-
mended further restrictions on blast-
ing between 5 p.m. to sunsst. Some
commenters objected to prohikiting
blasting -at night, alleging that it may
be dangerous to hold undetonated
charges overnight. Other comments
proposed that the regulatory authori-
ty be allowed to grant exemptions for
night blasting on a site-specific bagis
in remote areas; additional comments
cited the special conditions in Alaska
as an example where restrictions on
night blasting are unreasonable. One
comamenter assumed a confiict be-
tween this section and MSHA’s pro-
posed blasting regulations. A review of
these comments resulted in the Of-
fice’s consideration of five major alter-
natives; alternatives 4 and 5 were
adopted. :

1. Retain the Section as proposed;

~zr

2. Allow blasting at night in “remote

reas;”

3. Modify the Section to add furthep
restrictions on blasting between 5:
p.m. and sunset; 5

4, Modify Section 816.65(a) to ba
more specific a5 to the reasons the reg-
ulatory authority may use to specify
more restrictive time periods on an ad
hoc basis; ;

5. Modify Section 816.65(a), by
adding a provision to allow for blast-
ing at night on loaded charges that
cannot be eithar detonated by sunset
or delaysd until sunrise of the follow-
ing day for safety reasons. (This alter
native included attaching conditions
to the use of night blasting, to enhsure
that the public is still adequately
warned and protected as required by
the Act.)

(B) Alternatives 3 and 4. A few com
menters objected to allowing the regu
latory authority tc prohibit or other
wise zegulate blasting in time periods
in addition to the sunset-to-sunrise re
striction. These comments objected to
the vagueness of the discretionary
powar which would have been granted
the regulatory authority under the
proposed rule. The Office agreed tha
moré specificity is desirable. Accord
ingly, the regulations have been modi
fied to clarify the conditions unde
which the regulatory authority has
the power to further modify hours fo
blasting.

The regulatory authority will onl
be empowered under Paragraph (a) to
impose more restrictive blasting tim
periods for the specific purpose of pro-
tecting the public from adverse noise.
In some cases, protection against noise
may warrant special precautions, par-.
ticularly because it can be much more
severe under certain atmospheric con-
ditions (Ref. 25, p. 404 and Ref, 21, p..
15). The public is adequately protected
from other effects of blasting, such as
ground vibrations and flyrock, by Sec-
tions 818.85(g) and (1). A few com-
menters recommendad. that blasting
should be further restricted, than in
the proposed regulations, between 5:00
p.m. and sunset, because of noise
caused by blasting that would occcur
during those hours when people relax
at the end of the day. The Office did
not accept this recommendation as it
would be redundant. The regulatory
authority may specify more restrictive
time periods to protect from adverse
noise under Section 816.85(a)1).

(C) Allernative 5. Several com-
menters noted that it may be danger-
ous to hold explosive charges over-
night which were loaded with the in-
tention of detenation during the day,
but through equipment failure or
sudden adverse weather occurrences
could not be detonated until after
sunset. These comments asserted that,
in the next day, the explosives could




act to detonation by blowing cut and
rowing rocks over the area, due to
oisture accumulation in the charge
holes, or could result in incomplete or
no detonation at all. The threat of
uch contingencies was said to be

%

2s in digging out undetonated explo-
ives. Some of these comaments recom-
ended modifying the regulations to
allow for blasting at night to prevent
these safety problems.

. Although not fully explained by the
comments, throwing of rocks could
possibly result from leaving undeto-

the deteriorating effect of moisture in
the blast hole on some types of explo-
ives or blasting agents, some of the
charged blast holes in a blast may nct
have the power necessary to fragment
surrounding rock as originally
planned. Under these circumstances, it
7i+is probable that some charged holes
would lose their potential power to a
greater degree than others, due to
having been in the ground for a great-
er number cf hours or being subjected
7.to more moisture. Where charges that
» retain a considerable pertion of their
% original power were adjacent to more
. severely weakened charges, a situation
could be created that would result in
excess rock being thrown in the air,
This could ke caused by the failure of
some -weakened charges to move the
-rock burden in 8 lateral direction as
planned, with the more powerful
charges only moving rock in a vertical
direction.

As a result, the Office decided that a
change in the regulation should be
mazade to allow blasting at night, when
it is necessary to prevent creating a
hazardous condition, while maintain-
ing controls to prevent gbuse of the
provision. These centrols are imposed
to ensure that the public is adequately
warned of an emergency blast and
that records are made and reported to
the regulatory authority ito ensure
that the provisicn is not used except
in unavoidable hazardous situations.

The Office notes that, while MSHA
currently does not prohibit all surface
blasting at night, a proposed revision
to MSHA’s regulations (33 CFR 477.
1308(j)) would create such a blanket
prohikition. The Office will, however,
ensure that its regulations are closely
coordinated with MSHA’s final rule
and expects that, given the safety
problems discussed above, MBHA will
appropriately modify its proposed reg-
ulation when adopted in final form.

(D) Alternative 2. One commenter
proposed that the regulatory authori-
ty be allowed. to create exemptions for
blasting at night, on a site-specific
-basis, for surface mines in ‘‘remote
areas.” This comment was rejected.
" "The Ac¢t réquires that blasting be ap-
propriately restricted as to times with-

fety protlems to the workers, such -

nsted charges held overnight. Due to
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out regard to the density of popula-
tion in surrounding areas. Indeed, the
Act requires protection of even a few
persons (i.e., “the public”) in areas lo-
cated near to the permit area. Fur-
thermore;, the use of the “remote
area’” coneept would be very difficult
to enforce, because it would require
extensive field investizations to deter-
mine the density .of population in
areas surrounding minesites, often in
very difficult terrain, thereby utilizing

. enormous regulatory ~authority re-

sources for the benefit of very few
mine operations. .

(E) A commenter from Alaska ob-
jected to the resiriction on nighttime
klasting due to portions of that State
having up to 5% months of completely
daylight time and winters where day-
light is only 2-3 hours a day in areas
where coal is actively produced. This
was decided to be outside the scope of
this naticnal rule-making and should
be addressed, if valid, through appro-
priate special provisions for Alaska
under Section 508 of the Act and 30
C¥FR T31.13, 736.22(aX1), and/or 741,
depending upon whether the State of
Alaska seeks to implement its own
State program.

(1I1) Section 8186.65(b).

(A) MSHA commented that this sec-
tion, as proposed, was unclear in two
ways. First, unscheduled blasting was
to be sllowsd only in “‘ermergency con-
ditions approved by the regulatory au-
thority.” The Section did not specify
when or how these situations woukd be
approved by the regulatory authority
and left the implication that operators
would have to contact the regulatory
authority, after an emergency arocse,
to obtain permission to blast at un-
scheduled times.

The Office agreed with this com-
ment and has reworded the Section to
read, “previousiy approved by the rez-
ulatory authority in the mining plan.”
Though 30 CFE 780.13() requires
that applicanis for permits list such
situations in the permit application,
persons who are responsible for meet-
ing the requirements of Section
814.65(b) could have misinterpreted
the method and time of regulatory ap-
proval as the section was previously
worded.

MSHA's is second concern was that
the word emergency, along with the
listing of “rain, lightning, other atmos-
pheric conditions,” was not consistent
with MSHA terminology. MSHA con-
siders rain and lightning to be expect-
ed and recurring hazardous events, not
emergencies. MSHA labels such events
as “hazardous situations,” along with
emergencies (totally unexpected
events which are aiso hazardous, e.g.,

“fires). The Office agreed to substitute

MSHA’s term, hpzardous, for emer-
gency, which makes terminolegy of
the two agencies consistent and de-
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scribes all situations which threaten
operator or public safety. The Office
has further limited approval of un-
scheduled biasting to these times of
unaevoidable hazardous situations, pre-
venting approval of situations which
could be created by the operator to
justify deviaticon from the blasting
schedule for convenierice and not safe-
ty’s sake. )

Adoption of these changes in Seec-
tion 816.65(b) also required changing
the word emergency to uncvoidable
hazardous in Sections 8186.64(bX2Xv),
816.65(2X(2)(1), and 81i7.65(b)(2)(1), and
adding it at Section 780.13(f), to main-
tain consistency of terminoclogy
throughout afiected portions of the
regulations. .

(8) (1) Several other comments re-
ceived on proposed Section 816.85(1)
suggested that additional require-
ments be added, that the blasting
schedule be eliminated, and asserted
possible conflicts with MSHA regula-
tions. Analysis of these comments led
to consideration of three alternatives;
alternative 1 was adopted.

1. Revise Secticn ‘818.85¢h), only as
per MSHA’s comments.

2. Require a report to be submitted
to the regulatory authority, within 10
days of any emergency blast.

3. Explain the definition of emergen-
¢y condition in this section.

(2) Alternative 2. One commenter
recommended that the emergency con-
ditions and rsasons for deviating from
the blasting schedule be decumented
and reported to the regulatory auther;
ity within 10 days of the occurrence of
the blast. The Office believes that the
recording ' requirements o¢f Section
816.68 are adequate to ensure that suf-
ficient information ahcut the biast is

developed and mdintained for scrutiny.

by the public and regulatory authori-

ty. Under Section 816.83, the permit-

tee must record pertinent information
about each blast contemporaneously
with blasting and maintain that record
for public and regulatory authority in-
spection. This shouid be adequate, on
a national basis, for regulation of the
wide variety of circumstances in which
emergencies may cceur.

That-range is distinguishable, how-
ever, from the narrcw type of circum-
stances when blasting at night would
be authorized in Section 816.65(a). In
the latier situaticn, reports should be
filed with the regulatory authority
much less frequently, and the regula-
tory authority needs to more closely

scrutinize night blasting because of its.

high potential for causing adverse
noise effects. The decision on Section

16.65(b), of course, will not preclude
individual States from requiring the
filing of such reports, if their needs re-
quire it.

(3) Alternative 3. Another com-
menter suggests that the conditions
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justifying deviation from the schedule
be expanded to specifically include
“events beyond the operator’s con-
trol.” The Office feels that this is ade-
quately provided for by substituting
the adjectives unavoidable and haz-
ardous to describe those situations
which warrant unscheduled blasting.

(4) Other Comments. One com-
menter’s objection, that the schedule,
-stating it is impractical to establish,
was rejected. The Act in Section
515(0)(15)(A) requires & Dblasting
schecdule.

Another commenter suggested that
there are some differences between
Section 815.65(b) and MSHA’s regula-
tions, 30 CFR 77.1303(uu) and pro-
posed Section 77.1305(g). MSHA’s ex-
isting and proposed regulations call
for suspension of operations and with-
draws] to a safe location of all persons
upon the approach of an electrical
storm. The Office does not believe
that these create a conflict with Sec-
tion 816.65(b), - as the withdrawal
would constitute justification for devi-
ation from the proposed schedule, if
the operator’s permit had provided for
such conditions under Section
7890.13(f). If delay because of storm
conditions had not been approved by
the regulatory authority in the
permit, the operator would have to
wait for the next scheduled time
period to conduct blasting operations.
In no event does Section 816.65(b)
allow for blasting during an electrical
storm.

IT1. Section 818.65(ce).

(A) A number of commenters object-
ed to the regquirement that warning
and all-ciear signals be given which
are audible at a distance of one-half
mile from the blast site. Other com-
menters felt that this provision is al-
ready covered by MSHA regulations,
that particular items should be de-
leted, that additional sections should
be added covering specific provisions
on safety in the storage and use of ex-
plosives, that the signals should be au-
dible “under normal weather condi-
tions”, that some wording was unnec-
essary, and that the section was inap-
-propriate for the State of Alaska.

The Office’s review of these com-
ments led to the consideration of four
major alternatives and the adoption of
alternative 1.

(1) Do not revise this Section from
the proposed rule; '

(2) Reduce the audikle limit to one-
guarter mile or less;

(3) Delete the requirement for peri-
odic notification and posting of signs;

(4) Specify the signal source and
signal character.

(B) Alternative 2. Several com-
menters recommended that the audi-
ble distance requirement for signals be
reduced to one-gquarter mile or less.
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BSome of these commenters asserted
that, to meet the requirement that the
signal be audible for a distance of one-
half mile, the noise level of the signal
would be greater than allowed by
MSHA. Although the particular regu-

lation was not specified by the com- -

menters, 30 CIR 70.510(bX3) of
MSHA’s regulations lists a tabie of
pérmissible noise exposure levels as
follows:

Duration per Noise level

days (hours) {dBA)

8

8 92
4 95
3 91
2 100
1% 102
1 105
Waesvin 107
Yo ) 110
Y or less 115

(Figure 1)

These do not substantiate the com-
menters’ assertion that the require-
ment for warning signals audible to
one-half mile from the blast would re-
guire a sound source that would
exceed MSHA’s allowable noise levels
al the mine. First, several warning
signal devices can be appropriately po-
sitioned at strategic locations within
the one-half mile area sand the sound-
ing of the several devices coordinated
electronically or by some other means.
The noise levels from the individual
devices would be considerably less
than for a single device used to notify
the entire one-half mile area. The Of-
fice's regulations do not specify that a
single signal device has to be audible
for one-half mile., Rather it requires
that signals that are audible within a
range of one-half mile shall be given.

Sacond, as provided in MSHA’s Sec-
tion T0.510(b)(3), & sound level of 115
dBA is an aliowable level for up to 15
minutes per day. Adequate warning
signals under the Office’s regulations
can be conducted to aggregate less
than 15 minutes per day, particularly
considering that blasting may only be
conducted within a total aggregate of
four one-hour pericds. Thus, warning
and all-clear signals mey be divided
into eight segments of one minute
each, far less than the 15-minule limit
imposed by MSHA's regulations. .

Third, calculations made by the
Office and contained in its administra-
tive record indicate that a warning
signal sounded at 115 dBA (MSHA’s
maximum in Table 1) or less can be
audible at a distance of one-half mile,

(C) Coverage by MSHA. Several com-
menters stated that the provisions of
this Section are already adequately
addressed under MSHA’'s regulations.

" MSHA has only one proposed signal

warning regulation (30 USC 77.1308h),
and it merely provides that ‘“ample
warning shall be given . . .” However,
Section 515(b)(15)(A) of the Act re-

quires that daily notice be given to
residents/occupiers in the area that
are within one-half mile of the blast
site. Therefore, the Office decided not
to alter the regulation, because the
provisions of this section will fulfill
the Act’s requirement for daily notifi-
cation of the public, in a manner that
is satisfactory, appears to be most

practical, and does not duplicate
MSHA’s proposed general require-
ment.

(D) Alternative 4. A few commenters
recommended that additional provi-
sions be added to Section 816.85(b), to
specify rules on handling explosives,
and that this paragraph be modified
tc specify the actual signal type and
the signal source. The material that
was recommended to be inserted is
covered in MSHA's rules, 30 CFR Part
77. Additicn of those rules would be
mere duplication of MSHA, as opposed
to the requirements for when signals
are to be given and at what distances
they must be audible, and would not
provide any greater protection to the
public or environment. If conditions in
particular Siates require specific sig- -
nals or signaling devices, these can be
adopted in that State’s regulations.

(D) Alternative 3. Several com-
menters recommended deletion of the
provisions for periodic notification or
communication of the meaning of sig-
nals and maintenance signs. Com-
menters felt that miners and visitors
are warned and instructed when enter-
ing the property. That, in itself, would
not, however, provide warning instrue-
tions for residents within one-half
mile, if they are not employees of the
mine. Thersfore, the comments were
not accepted, ’

(B) Other commenis. (1) One com-
menter recommended thaf the section
should be changed to “audible, under
normal weather conditions, within a
range of one-half mile.” The Office
did not feel that this modification
would improve the regulations, as the
phrase “normal weather conditions”
would be subject to highly variable,
and the statute requires adequatle
warnings without regard to the type of

eather conditions. Indeed, severe
weather is the time when warnings are
most necessary, because of the in-
creased danger of airblast and reduced
visibility fcr persons traveling near
the permit area. -

(2) A commenter stated that the
phrase, “through appropriate instruc-
tions,” should be deleted as unnseces-
sary additional wording. This wording
specifies how the information shall be
communicated and the Office, there-
fore, decided it should be retained to
ensure that the Act is fully imple-
mented,

(3) Another commenter alleged that
there are significant differences be-
tween most mining to be covered by

FEDERAL REGISTER, VDL 44, NO, SD—TUESDAY, MARCH 13, 1379




this Section and conditions of mining
in the State of Alaska. This comment
was believed to be gutside the scope of
this national rule-making and can be
more appropriately resolved when a
particular permanent regulatory pro-
gram Is approved for Alaska under
Subkchapter C and D.

(4) Several commenters alleged that
the blasting schedule provision is re-
dundant, because audible warnings re-
quired prior to a blast under Section
816.65(¢) would be sufficient. Audible
warnings alone, however, are not suffi-
cient. The Act specifically requires
publishing of blasting schedules in ad-
vance. Furthermore, audible warnings
will nct provide adequate advance
notice either to persons inside build-
ings in the area around the minesite
(and thus cut off from the signals), or
to persons who travel through the
blast area between the signal and the
blast.

(5) Several comments cited Gustafs-
son (page 256, ref. 8) on the effects of
atmospheric conditions cn the propa-
gation of blast noise, as justification
for eliminating the four-hour time ag-
gregate. Gustafsson correctly points
out that—

“, .. wind direction, wind velocity,
air temperature, and air pressure have
a very great effect on the propagation
of pressure waves. Even the type of
weather, for example cloudy or almost
clear, should be taken into considera-
tion when estimating the prepagstion
of pressure waves.. . .”

However, the multiple time frames
aliowed by the “four-hour aggregate”
rule of Section 816.65(b)(2)(1i) and the
emergency blasting provisiocns of Sec-
tion 816.65(a) and (b) provide a degree
of flexibility such that the reguire-
ment for a blasting schedule need not
be the cause of blasting at times when
atmospheric condilions may cause
propagation of blast noise. If the blast
cannot be detonated during any of the
scheduled blasting periods because of
adverse atmospheric conditions, the
blast can be detenated when necessary
in accordance with Section 81i6.65(a)
and (b).

(8) One commenter stated that the
“four-hour limit is meaningless,” as-
serting that operator will be able to
blast for 10 minutes in any hour and
thus blast every half-hiour throughout
the day. The regulations, however, do
net allew this to occur. Section
818.64(b)1) states that “a blasting
schedule shall not be so general as to
cover all working hours. . . .” Section
816.64(b)(2)(ii) states that ‘‘such peri-
ods shall not exceed an aggregate of
four hours.” (Emphasis added.) These
sections of the regulations limit blast-
ing operations to not more than four
specific hours. Thus, blasting could
occur during the hours of 9 a.m.-10
am., 11 am.-12 pm., 1 pm.-2 pm., 3
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p.m.-4 p.m., but not in 10-minute in-
crements of each of the hours 9:00
s, 10:00 a.m., 11:00 a.m., 12:00 p.m.
1:00 p.m., 2:00 pm., 3:00 pm., 4:00
p.m., 5:00 p.m., 6:00 p.m., 7:00 p.m. To
further ensure that this system is not
abused and provides for protection
against the hypsthetical situation
raised by ccmmenters, a provision was
added to Section 816.64(¢c) to allow the
regulatory authority to reguire repub-
lishing and redistribution of the blast-
ing schedule, if thers is a substantial
patiern of non-adherence to the origi-
nal schedule as evidenced by the ab-
sence of blasting during scheduled pe-
riods.

IV, Section 816.65(d).

(A) A fsw commenters pointed out
that some confusion could result from
the worcing of the proposed rules as
to the limit of the “blasting area” to
be protected frocm entry. Objections
were also received on the time limit
for guarding and on the protection of
livestock. Bssed on these comments,
the final rule was reworded to clarify
the area to he regulated and to elimi-
nate the resquirements of prohibiting
access to the area for a specific time
prior to the hiast.

(B) Several commenters stated that
use of the term “blasting area” weould
result in confusion as to the actual
extent of the area to be regulated
under this section. The term “blasting
area” was used in proposed Sections
816.85(d) and 817.85(e), to mean the
aresa possibly subject to flvreck from
vlasting. However, ong commenter
stated that MSHA presently interprets
“blasting area” to be confined to the
blast hole pattern.

Another commenter expressed the
fear that the Office’s propcsed rule
would be interprefed to allow unau-
thorized persons to enter the blast-
hole pattern area at any time until 10
minutes prior to detonation of the
blast. Such an interpretation is unwar-
ranted and weuld bs unacceptable to
both MSHA and the Office. Further,
by deleting the words “blasting area”
and substituting “an area possibly sub-
ject to fiyrock from blasting,” the con-
fusion of terms will be eliminated.

(C) One of the commenters also
pointed cut that, where it is necessary
to stop traffic during bvlasting near
public roads, the 1¢-minute minimum
control Iimit will cause extra inconve-
nience to the traveling public. The
Office feels that it is not necessary to
specify a particular time limit prior to
the blast for which access to the fly-
rock area should be controlled.

The purpose ¢f the rule is to assure
that the public or livestock will not
enter an area where they could be en-
dangered by flyrock during blasting
and that access to the arega after a
blast will not be permitted, until an in-

permissible noise

this may require that access to: the
area be regulated more or less than:10
minutes prior to the blast. Thus, if the
section were not re-worded, there
would be confusion about the area to
be guarded and in some instances the
public would be subject to unnecessary
inconvenience due to the specified
time limit of control prior to the blast.
(D) One commenter also cbjected to
the inclusicn of livestcck in the regu-
lation on the grounds that all States
have livestock fencing laws and there-
fore the inclusion of livestock was re-
dundant. Livestock constitutes “prop-
erty” protected by the Act. Fencing
may not be successful in all cases, or
fences may be too far apart to pre-
clude widespread movement of ani-
mals into close proximity of blasting.
Therefore, the Office decided not to
delete livestock from the section.

V. Section 816.65(e,

Although several commenters sup-
ported the proposed version of this
section, other comments suggested
that either it be deleted, or the word-
ing changed to agree . with relevant
MSHA regulations. Several com-
menters recomimended deletion on the
grounds that the guarding of charged
holes is already covered by MSHA and
that an additional rule covering the
same item is merely duplicative.
MSHA does, in fact, cover the protec-
tion of charged holes under 30 CFR
77.1303(g), which provides: “Areas in
which charged holes are awaiting
firing shall te guarded or bkarricaded
and posted or flagged against unan- -
thorized entry.” The Office believes
that the MSHA rule is adequate, so
that the Office’s proposed rule was re-
dundant. MSHA’s regulation will
apply to surface coal mining oper-
ations throughout the active phase of
mining. Biasting is net ordinarily con-
ducted at other times in the surface
mining of coal, and the flagging/
guarding of holes is related solely to
worker protection, not those cutside
the mine-site.

Section 816.65(/)—Airblast
ards

(A) Numerous comments were re-
ceived on a variety of aspects of the
airblast standard, including recom-
mendations for both higher and lower
levels, changes in
frequency specifications in Hertz
(Hz.), and exemption of certain struec-
tures from protection by the stand-
ards, A review of the comments result-
ed in the consideration of the follow-
ing alternatives. Allernatives 16, 11
and 12 have been adopted.

(1) Retain the rules as proposed;

(2) Increase the permissible airblast
level;

Stand-
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(3) Decrease the permissible airblast
noise level standards;

(4) Permit a percentage of the blasts
to exceed the noise level standards;

(5) Delete the airblast noise level
standards entirely;

(6) Change the ¥z (+ 3dB) in the
table in Section 818.65(e)(1) tc Hz
(-3dB);

(7) Delete the C-weighted noise level
standards;

(8) Replace the numerical airblast
noige level standards with a stemnming
requirement;

(9) Use only one frequency specifica-
tion, instead of multiple specifications;

(10) Delete the reference to the
permit area in Section §16.65(e)X1) and
allow a waiver from persons leasing
structures from the operators;

(11) Add a provision enabling the
regulatory, authority to require moni-
toring of blasts;

(12) In Section 816.65(eX2) change
the upper limit of frequency from
500Hz to 200Hz and specify "“Type 17
sound level meters for C-zlow measure-
ments. .

11. Analysis of Comments and Alter-
natives

A, Introductiop.—MSHA  health
standards in 30 CFR, Farts 70 and 71,
protect only mine workers from hear-
ing loss caused by coniinuous noise,
such a3 that emitted by trucks, shov-
els, car shutters, and crushers. Howev-
er, impulsive noise, such as airblast re-
sulting from the detonation of exploe-
sives is not similarly regulated by
MSHA. Because impulsive airblast can
cause proverty damage (Ref. 21, pp
2,3,15; Ref. 25, p.400), the Office has
adopted standards to prevent damage
to structures and to protect the public
irom noise resulting from airblast.

Alternatives 2, 3, and 5. Reference 21
was written in 1974 and was based on
26 gquarry blasts and an analysis of the
results of a great deal of previous work
by other researchers. This reference
recemmended a 138 dB linear peak
value (equivalent to the 130 pedk
measured at six Hz or lower peak re-
sponse) as a minimum allowable level
for airblast, based on damage probabil-
ities. This data was further supported
by more recent work.

The airbiast noise level standards of
the regulstions are based largely on a
special study conducted by the Bureau
of Mines (Ref. 22). The time histories
‘of hundreds of cases of ground vibra-
tion, airblast, and structural response
to ground vibration and airblast were
plotted and analyzed. Using the ob-
served structural response to ground
vibration and airblast and observed
damage to the structures, an appropri-
ate airblast/ground vibration equiv-
alence, consistent with the latest data
on structure response, damage, and
tolerable levels was derived,
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The noise level limitations specified
in the table in Section 816.65(e)(1) rep-
resent the conclusicn of the Bureau of
Mines study, the latest state-of-the-art
in understanding coal mine Dblasting
airblast on structures and methods of
measurement of that airblast. To in-
crease reliability, two independent ap-
proaches were used to derive the
values specified in the regulation.

(1) The first analysis involved deter-
mination of the structural response as-
sociated with a onesinch-per-second
ground vibration. Plots were made of
the previously described data orga-
nized into four classes: one-story
homes, two-story homes, corner re-
sponses (structural), and mid-wall re-
sponses (non-structural).

The airblast response data
then similarly analyzed, except that
the above four categories were each
examined for six types of airblast de-
scriptors. The results of this series of
comparisons correlated very closely,
probably because the natural frequen-
cies of structures®are within a narrow
range (Ref. 12, pp. 6&7).

Based on the first method of analy-
sis, it was decided that the amplitude
of mid-wall and corner motions of

were

.structures could be limited to levels

below those causing damage, by limit-
ing the amplitude of airblast from 135
to 137dB,? when measured on a blast
meter (Ref. 20, pp 20-23 and 21, p. 14)
that measures the peak amplitude and
has a flat frequency response of 0.1 to
200 Hz (135 dBL (0.1Hz), or when ths
amplitude of airblast is limited to 109~
112 dB whor measured with a “type 17
sound-level meter that will hold the
peak reading and uses the C-weight-
ing, slow response described in ANSI

Standards S1.4-1971 (dBC-slow). -

Limiting airblast to 137 dBL (0.1Hz)
would protect structures from struc-
tural damage, when the most disad-
vantageous combination of structure
response to ground vibrations and
structure response to airblast is con-
sidered (Ref. 22). Consequently, the
use of 135 dBL (0.1 Hz) provides a
slight safety factor to- preclude
damage to structures. This factor was
also needed to try to reduce human
annoyance factors from mid-wall
structure motions and associated rat-
tling (Ref. 21, pp. 15 and 16). C-
weighted-slow responses were similarly
analyzed, with the value of 109 dB C-
slow recommended as being equivalent
to the 135 dBL (0.1 Hz) leyel.

'As used in Ref. 22, the natural frequency
of the structure is that frequency at which
the structure tends to vicrate when excited
by an impulsive loading such as airblast or
ground vibration from blasting.

2As used in Ref. 22, the dB (decibel) i5 a
measurement of sound pressure and is de-
fined as 20 times the logarithm to the base
16 of the ratio of the measured pressure to a
reference pressure of 20 micro newtons per
square meter,

(2) A second independent techniguz
was used to analyze the airblast re-
sponse data, involving displacement
produced strain which is related to
cracking in interior walls (Ref. 22, p.
4), according to the following method:

Method No. 2: (Displacement-pro-
duced strain method)
lowest observed damage level

|
0.016 in maximum wall displacement
using lowest natural frequencies

compute theoretical asscciated air-
blast ’

Method No. 2 was used because dis-
placement, or the distance a particle
moves, is not, by itself, a good damage
predictor, since displacement is fre-
quency dependent. Thus, both dis-
placement and frequency should be
specified. (Peak-particle velocity does
not have this disadvantage, because it
is not fregquency dependent). However,
structure walls and corners have defi-
nite frequency ranges (Ref. 22, p. 4).

An analysis was performed to deter-
mine the airblast levels associated
with the lowest damage case in the
available data of 0.016 inches maxi-
mum wall displacement. For both mid-
walls and gross-structure. motions
(corners), the most sirict values were
derived by taking the lowest natural
frequencies typically encountered, 12
Hz for mid-walls and six Hz for
corners. In all cases, the associated
airblast level for both one- and two-
story homes equaled or exceeded the
135 dBL (0.1Hz) peak linear and 109
dB C-slow, with most values within a .
few dB of these limits, further indicat-
ing that the 135 dBL (0.1 H2) and 109
GB(C-slow) limits are necessary Lo pro-
tect from structural damage. )

(3) The use of C-slow measurements
has been recommended in the Com-
mittee on Hearing Pioacoustic
(CHABA) Working Group 89 report to
the EPA., (Ref. 5, pp. V-1-V-5). The
Office is not convinced that this
method is superior to peak-linear;
however, C-slow is included as an al-
ternative, based on CHABA’s recom-
mendation, to provide for the use of
another class of monitoring instru-
ments which will give equivalent indi-
cations of potentially damaging air-
blast to the other types of instruments
allowed under the regulations.

(4) Some commenters suggested
lewer noise decibel standards, based on
arguments that human annoyance is
caused at levels of noise below the pro-
posed standards. Some commenters
dispute this, arguing that prevention
of human annoyance goes beyond the
requirements of the Act. The latter
commenters felt that the 135 decibel
(0.1 Hz or lower) specification was un-
reasonable, because it provides an ad-
ditional safety factor (Ref. 22, pp. 3-5)
to prevent human annoyance, as com-
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ared with the one-inch-per-second
eak-particle velocity limitation, and
hould be raised to 137 decibels.

A State agency submitted compre-
ensive testimony cn the annoying ef-
ects to humans of airblast at coal
ine blasting. Two commenters docu-
ented the relationship between sonic
;poom and surface mine airblasts.
‘Based on a large volume of data, the
ommenters recommended changing
ne table values of 135dB, 13248,
30dB and 109dR, to 128dB, 125dR,
23dB and 9848, respectively. These
ats lend support to 135dB, rather
than 137dB as a reascnable level, Mid-
‘wall motions and associated rattling
‘caused by airblast (Ref. 22, pp. 1-5)
.cause not only human annoyance, but
‘can also cause minor damage such as
falling bric-a-brac and dislodgement of
items from shelves. Furthermore, the
Act requires preventing harm to public
health and safety, which includes pre-
vention of severe annoyance to pecple
(see Section 515(b)(15)).

The two adverse effects from air-
blast that were emphasized in the ar-
gument for lower airblast levels were
loss of sleep and a startie efiect. The
regulations already are believed to al-
leviate loss-of-sleep problems, by pro-
hibiting night-time blasting, except in
the case of a documented safety
hazard under Section 816.65(a). Such a
safety hazard, where documented to
the satisfaction of the regulatory au-
thority, should reascnably take prior-
ity over loss of sleep. It will be the re-
sponsibility of the regulatory authori-
ty to assure that the night blasting
waiver provision is not abused. There-
fore, . the Office decided not to adept
more stringent nocise standards in re-
sponse to the loss-of-sleep comments.

The “startle effect” cited by a com-
menter is based on studies of sonic
‘booms, which are similar to airblast
from biasting. However, sonic booms
are normally unpredicted events. Be-
cause of the blasting schedule provi-
sion of Section 816.64 and prehibiting
of blasting outside normal daylight
hours, Section 816.85(a), the public
wiil have reasonable notice of when to
expect Dblasting, thereby alleviating
the startle effect. Also, the OCffice
notes that a warning signal is required
to alert the public before blasting, Sec-
tion 818.65(c).

Furthermeore, it is important to note
that, because the decibel scale is lega-
rithmic, a 7 decibel (db) reduction
from the propcsed standard amounts
to a reduction of about 55 percent in
the sound pressure. (For instance,
132dB=1.69 psi, 125dB=.75 psi.) Based
on typical airblast levels (Ref. 21, p. 12
and Ref. 19, pp. 12 and 13), this would
be a very difficult reduction to achieve
as an absolute limitation. Since Sec-
tions 816.64 and 816.65(a) already sub-
stantially alleviate the two objections
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of “loss of sleep” and “startle effect,”
the propocsed airblast standards have
not been lowered.

(5) Some commenters stated that
meeting the one-inch-per-second peak-
veloeity limitation will automatically
control airblast damage. This is not
true. In addition to the charge weight
per delay and distance from the blast,
which do control both airklast ncise
and ground vibrations, damage from
airblast is independently a function of
the type of burden being blasted, type
and amount of stemiming being used
(Ref. 25, p. 403), improper or lack of
covering of surface detonating cord,
and lack of attention to rock structur-
al weaknesses and weather conditions
(Ref. 21, p. 18, Ref. 8, p. 220, and Ref.
13, p. 15). Thus, control of ground vi-
brations alone will not prevent airblast
damage, and the specifications of Sec-
tion §18.65(e) are necessary for lirnit-
ing airbiast.

(6) A few commenters stated that
the airblast standards are based
merely on preventing crack extensions
in walls of structures and, therefore,
distort the purposes of the Act. How-
ever, Section 515(bX15) of the Act re-
guires prevention of damage to struec-
tures. Propagation of an existing crack
is a reasonable definition of damage,
and the prevention of such events is
not an unreasonable restriction. Of
course, airblast can also cause initi-
ation of new cracks, also considered
“damage” by the Office. As discussed
ahove, the airblast standard will also
heip to reduce humarn annoyance, in-
dependent of structural damage.

(7) Withcut giving reasons, several
commenters asserted that the study of
Reference 22 cannot be defended.
Scme commenters (again without a ra-
tionale) felt that the airblast standard
is inappropriately tied to the one-inch-
per-second peak-particle velocity limi-
tationz. The study in Reference 22 was
based on hundreds of structure re-
sponse, ground vibration, and airblast
time histories. These data were ob-
tained from field studies involving sur-
face mine production blasts and onsite
field measurements. The Bursau of
Mines has been the naticn’s leading
research crganization in the field of
blast vibrations for over 20 years, The
researcher who conducted the study
on which the airblast standard is
based is a recognized authority in the
field of airblast and grcund vibrations.
The large volume of data contributing
to the study, the reputation of the or-
ganization conducting the study, and
the qualifications oi the investigator
lend strong credibility to the study.

. None of tlie commenters stating that
the study cannot be defended have
given any compelling rebuttal to the
study. None of the commentiers gave
substantial data which would estabiish
that noise levels significantiy greater
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than those to be allowed under the
regulations could preclude damage to
structures. Rather, they mainly
argued that the specified limits cannot
be met 100 percent of the time. As ex-
piained below, airblast can and should
be adeguately controlled to meet the
regulation without a variability provi-
sion.

Further, damage to structures is cre-
ated through structural vibrations
from both ground vibrations. and air-
biast. Through analysis of hundreds of
vibration records from production
blasts, the Bureau of Mines estab-
lished a reliable equivalence between
the response of a structure to a one-
inch-per-second peak-particle velocity
and the airblast levels specified in the
tables. (Ref. 22, pp. 1-5). The validity
of the one-inch-per-second pezak-parti-
cle velocity ground vibration damage-
prevention criterion is established in
the preamble discussion of Section
816.85(1).

Therefore, the validity of the air-
blast table values {for preventing
damage has been adequately estab-
lished by correiation between greound
vibration-produced damage and air-
blast noise levels. The inapprepriate-
ness of tying the airblast criterion to
the one-inch-per-second peak-velocity
limitation was oniy alleged by the
commenters, but no justification was
offered. Therefore, the GCifice believes
it entirely correct to establish the
noise level standards in the manner se-
lected.

(C) Alternative 4. Several com-
menters stated that the table stand-
ards cannot be met consistently be-
cause of variations in rock subjected fo
blasting and weather conditions. Scme
commenters recommended that the
operator be permitied to exceed the
standard 20 percent of the time.

Historicaliy, airblast from coal
mining has not been pervasively regu-
lated in this country. Therefore, it has
not been necessary for all mine opera-
tors to systematically design blastis to
limit airblast, except where specific
complaints arcse. Commenters’ re-
quests that the limitation te met only
80 percent of the time appear to be
based orn the range of airblast cccur-
ring under current practice, rather
than what the industry is, in fact, ca-
pable of achieving. Reference 25,
pages 403 to 408, describes vlast design
techniques such as stemming and

roper burden which wiil reduce air-
blast to a level meeting the standards.
(See also Ref. 21, pp. 3 and 15). The
necessity to consider weather condi-
tions in reducing the propagation of
airblast is discussed in Reference 25, p.
404; Ref. 3, p. 15, and Ref. 21, p. 15.
The Office, therefore, belicves that
the operator will be able to meet the
standard. If adverse weather problems
develop, such as a strong wind blowing
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in the direction of nearby structures
from the blast operation or a strong
temperature inversion (Ref. 25, p. 404
and Ref. 21, p. 18), it map be necessary
to reschedule blasting until adverse
conditions subside.?

Further, a standard requiring com-
pliance only 80 percent of the time
could subject the public to potentially
damaging airblast for 20 percent of all
shots. Such a standard would not ful-
fill the  provision of Section
515¢b)X15XC) of the Act, which re-
quires prevention of damage to prop-
erty outside the permit area by limit-
ing the duration and frequency of
blasting. Furthermore, allowsnce for
the standards to be viclated 20 percent
of the time is particularly inappro-
praite where, as here, the Office finds
that the factors leading to exceed-
ances are within the indsutry’s ability
to avoid violation of the standard. Fi-
nally, becsuse blasting is a non-con-
tinuous, essentially non-regularized ac-
tivity, a compliance standard allowing
for 20 percent of violations of a stand-
ard would be virtually impossible to
enforce consistently through field sur-
veillance. Such a standard would re-
quire very heavy commitment of regu-
latory autherity resources to moniteor
for unpredicatble periods of time in
amassing and analyzing data until suf-
ficient data were obtained to calculate
2 20 percent deviation figure.

(D) Alternative 6. One commenter
suggested a specification eof (-3dB)
only, rather than (£3dB) in Section
816.65(f)(1). A second commenter feif
that (x23dB) allows tco much toler-
ance. No rationale or justificaticn was
given for the change from (+3dB) to
(—34B), and the Office did not adopt
the first comment. The (£3dB) de-
fines the freguency response limit of
the measuring instruments and not
the accuracy of the measuring system
(Ref. 21, pp. 4 and 5). It is not a toler-
ance allowed to the operator in meet-
ing the standard, but rather an instru-
ment calibration specificition.* The
(x3dB) was determined to be a proper
specificaticn. The rule has not been
changed in that regard.

(£) Alternative 7. Commenters
stated that the C-weighted standard is
not valid, because it is alleged not to
respond to a great deal of low frequen-
cy energy associated with blasting.
However, Reference 22, pp. 1-5, estab-
lished the equivalence of the C-

! A temperature inversion is a conditicn in
which the tempesrature decreases, then in-
creases with altitude, rather than decreas-
ing with altitude, causing sound waves to be
refracted back to the earth. (Ref. 25, pp.
404-405) (Knowledge of the existence of a
temperature inversion can be obtained from
local weather bureaus). N

¢The limit of the frequency of a given in-
strument is that frequency at which the in-
strument fails to respond to three decibels
or more of the actual noise present.
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weighted standard to the other air-
blast damage standards, in terms of its
effect on structures and use in pre-
cluding damage, thereby indicating its
utility even in low frequency situa-
tions. The Committee on Hearing and
Bioacoustics has supported the C-
weighted measursements to the EPA
(Ref. 5, pp. V-1-V-5). A state agency,
in its comments on this section, also

- presented a proposed C-weighted spec-

ification but made no comment as to
its validity. Therefore, the Office de-
cided to retain the C-weighted stand-
ard.

(F) Allernative 8. One commenter
felt that a stemaming regquirement

should be specified, rather than an -

airblast limitation, and another com-
menter supported the Office’s propos-
al not to include a stemming limita-
tion. Stemming is insert material
rlaced in the top of the klast hole
above the explesive chargs. Proper
sternming alone will not control air-
blast. Proper blast design (Ref. 1, po.
373-396) and attention to weather con-
ditions (Ref. 21, p. 15, Ref. 25 p. 4D4)
are also important in controlling air-
blast. Thus, the suggestion to replace
the airblast noise levels limitation
with a stemming requirement was re-
jected.

(G) Aliernalive 9. Some commenters
felt that four different frequency
specifications would be difficult to en-
force and recommended that only one
be selected. All of these commenters
recommended their cwn airblast crite-
ria, each based on four frequency re-

- sponse spectra, which is also the basis

for the Oifice’s standard. The Office’s
multiple frequency standard was se-
lected, because a wide variety of air-
blast monitoring equipment is availa-
ble with a wide variety of freguency
response. Since a reliable comparabil-
ity of the frequency responses was €s-
tablished in Ref. 22, pp. 1-5, the multi-
ple standard was adopted to avoid
unduly limiting the use of various
tyres of monitoring eguipment, all of
which are capable of reliably detecting
damaging levels of airblast. Because
the four different frequency specifica-
tions amount to essentially the same
level of noise control, the Office has
decided to retain the four specification
standards to allow for the use of @
wider variety of testing equipment.

(H) Alternative 10. Some com-
menters suggested deleting the limita-
tion on the exempiion of property
owned by the permittee and exempt
from the airblast standard only that
property in a permit area. Ancther
commenter suggested deleting this
imitation on the assumption that the
permittee’s property not be leased to
any other person. The first suggestion
was accepted, because the Office be-
lieved it unreasonable to require a
person to protect his own property

from sairblast whether or not it is
within the permit area. In response to
the second comment, the regulation
was modified to allow a person leasing
a structure from the permittee to sign
a waiver relieving the operator from °
meeting the airblast limitation, with :
respect to that structure.

(I) Alternative 1i1. The proposed
rules on airblast made no provision for
requiring airblast monitoring, where
violation of the standard is suspected.
The ground vioration Section
816.67(c), has such a provision. To
enabie the regulatory authority to
properly enforce the airblast provi-
sions, wdrding has been added at Sec-
tion 816.65(e)(4),

(J) Alternative 12. One comrmenter
correctly stated that, since the major
part of scund energy is in freguencies
below 200 Hz, specifying a blast meter
with at least 500 Hz is unnecessary
and would eliminate the use of satis-
factory instruments that are presently
available, The Office agreed with this
analysis and has changed the regula-
tions to reduce the frequency response
specification to 200 Haz,

(X) Other Comments. One com-
menter feil that the specification in
the regulation for the frequency limit
of the noise measuring system should
be flat or calibrated.’ Howevar, the
commenter did not provide evidence of
a comprehensive data base suggesting
that such equivalencies can be routine-
1y made on a national basis. The regu-
lation has not been changed, as requir-
ing a flat response assures that ade-
guate meonitering instruments will be
used. Further, use of calibrated sys-
tems on a routine basis would cause
doubt as to the accuracy of data col-
lection.

Another commenter felt that ad-
verse weather conditions should be
used by the regulatory authority to
determine extenuating circumstances
in any decision on penalties assessed
for violation. This suggestion was not
accepted. As discussed more fully
above, it is the operator’s responsibili-
ty to take weather conditions into ac-
count when firing a blast. The opera-
tor should not create a situation dam-
aging to a private structure, regardless
of weather conditions, because the op-

rator can delay blasting until after
weather returns to normal.

Some commenters correctly stated
that three types of sound level meters
are described in ANSI-SI. 4-1971. As
pointed out in Ref. 12, p. 22, a large
amount of the energy in airblast and
ground vibration is contained in fre-
quencies below 20Hz. This is reflected

5 A specification that an instrument’s re-
sponse is flat means that the response to
the frequencies within its range is constant
to within less than one dB. Calibration at-
tempts to establish an equivalence between
an instrument without a flat response and
one with a flat response.




in the different sound levels specified
when using different blast meters. Be-
cause Types two and three sound level
meters described In SI. 4-1971 have
frequency cutoffs at 20Hz and Type
onie meters have a frequency response
down to 10Hz, it is evident that Type
two and Type three meters would not
give as good an indication of the po-
tential damage as a Type one meter.
The final regulations reflect this by
requiring that only Type one meters
be used for the C-weighted, slow re-
sponse values,

VIl Sections 816.65().

A. Substantial comment was received
on proposed Section 816.85(g). Most of
the comments requested that the
1,000-feot limitation in subsection (1)
e reduced to some lower limit, on the
thecry that this limitation was arbi-
trary and had no statutory basis. Sev-
eral commenters also suggested that
the 5C0-foot limifations in subsection
(2)-(3) be deleted. Several commenters
felt the 1,000-foot limit was accept-
able, assuming that specific waiver
provisions are available. Other com-
menters argued that the psaragraph
should be entirely deleted, because
other provisions of Section 818.65 as-
sertedly adequately protect the public,
making distance limitations unneces-
sary. A few comments stated that the
phrase “other appropriate investiga-
tion” should be deleted, and a few re-
quested that a provision be added that
the distances not be decreased if there
was - a probability that airkblast or
ground vibration would be increased:
A few comments stated that, either
the entire section, or the reference to
dwellings should be deleted. Several
commenters stated that the 1,000-foot
limitation would impose unwarranted
costs on the industry. Review of the
comments indicated that the following
alternative should be ccnsidered and
that alternative 3 shiould be adopted.

(1) Retain Section 816.65(f), as in
proposed Section 818.65(g);

(2) Change the dlstance limitations
from 1,000'/500'/509'/ to 300°/3C0'/
500/, cr to % mile /550’ /500

(3) Add the term “seismic investiga-
tions” to Section 816.65(f), retain Sec-
tions 816.65(f)(1) and 816.65({X(2) as
unchanged and delete 816.65(f£)(3).

B. Analysis of Comments and Alter-
natives.

(1) Legal Authorify. Several com-
menters stated that the 1,000-foot dis-
tance limitation requiring regulatory
authority approval for its waiver was
arbitrary and lacked statutory author-
ity. This argument has been rejected
in the U.S. District Court for the Dis-
trict of Columbia In Re Surface
Mining Reguletion Litigation 452 F.
Supp. 327, 345-345, (1978). The Court
held that the Cffice does have author-
ity to establish a 1,000-foot distance
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Iimit on blasting in its regulations
under Section 515(b)(13) of the Act,
where those regulations do not abso-
lutely prevent mining. Rather, blast-
ing operaticns may be regulated, if al-

" lowed within the specified limi¢s, upon

approval of the regulatory authority.
(2) Alfernative 2. A commenter
stated that no blasting should be al-
lowed within % mile of a residence
tinder any conditions, but preovided no
evidence to justify this position.

Therefore, the Office declined to
accept it.

Several commenters recommended
distance limitations for Section

816.65(IX1) of less than 1,000 feel.
Some comments suggested 500 feef,
two recommended 30¢ feet, one recom-
mendad 800 feet, and five simply
stated that 1,000 fest was too great a
distance. Most of these commenters
bzsed their recommendations on the
incorrect belief that the Cffice did not
have statutery authority to set such a
limit.

Several others stated that blasting ig
done safely at distances closer than
1,000 feet, and, therefcre, should be al-
lowed. The fact that blasting can be
done safely at distances less than 1,060
feet from a structure dces not justify
eliminating the 1,000-fcot limitaticn.
Because blasting can adversely impact
public property and safety at distances
up to 1,000 feet, if not properly con-
trolled, there is a substantial need for
close scrutiny by the regulatcry au-
thority of blasting operations within
this distance. i

Flyrcck and noise are particular
problems caused by blasting within
1,000 feet of dwellings. In Perry
County, Kentucky, flyrock from sur-
face mine blasting several hundred
feet away severely injured a four-yesr-
old standing in the doorway of his
home and damaged three homes and
four automobiles. (Surface Mining
Control and Reclamalion Act of 1977:
Hearings on H.R.2. before the Subcom-
miltee on Energy and Environment of
the House Committee on Interior and
Insuler Affairs, 95th. Congress, First

essicn, Part II, p. 313 (1877) (“House
Hearings”). In Dante, Virginia, a 200-
peund rock was thrown over 2,000 feet
from the blasting site (FHouse Hear-
ings, Part II, p. 313). The State of Ala-
bama, recognizing the problem of fly-
rock and noise, specifies a distance
limitation on blasting cof 830 feet,
within which special precautions must
be taken by covering all detonating
cord to minimize airvlast and posting
of guards to protect against fiyrock.
(House Hearings, SUPR4 Part I, p.

138). Cases have been revealed where -

klocks of rock up to one-half cubic
meter have been thrown hundreds of
meters. (Gustafsson, Ref. §, p. 86).
Blasting is also a problem with re-
spect to excesive ground vibratlons
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within 1,006 feet of dwellings. To
comeply with the scaled distance for-
mula of 60 at 1,600 feet, the maximum
charge weight per delay is 278 pounds,
as shown in the table in Section
816.65(iX(2). For ammonium nitrate
fuel oil at a specific gravity of 0.8 gm/
cc, this amounts to a seven-foot charge
lenigth placed in a 12-inch diameter
blasthole and a 12.5-foot charge
length in a nine-inch diameter blast-
hole.® Since single charges of these.
lengths would be unacceptabie (Ref. 1
po. 383-330) for blasting in a typical
surface mine with bench heights of 50
to 100 feet, the operator would have to
take alternative action such as moni-
toring all shots, using a modified scale-
distance formuila as allowed in Section
816.65(b), using multiple-delay deck
charges within the blasthole, or drill-
ing smaller diameter blastholes. To
assure compliance with the one-inch-
per-second peak-particle velocity limi-
tation in such a close-in situation, it is
iracportant that the operator make his
contingency plans known to the regu-
latory authority and have them ap-
proved sgo that compliance can be
properly monitored.

In those situations where the opera-
tor is not using scaled distances but is
monitering each blast, special precau-
tions are also necessary, such as those
‘described by a cenmumenter, That com-
ment stated that, historically, an oper-
ator’s charge weights were 400-1,000
pounds. Assuming that 1,060 pounds is
a common charge, this would repre-
sent charge lengths of 23.5 feet in a
12-inch diameter blasthole and 45.4
feet in a nine-inch blasthole.” These
woculd be acceptable charge lengihs
under many cenditions (Ref. 1, pp.
388-395). Additional precautions to
meet the one-inch-per-second " peak-
particle veloecity limit may be needed
as shown by the considerable variabil-
ity to be expected from use of the
scaled distance formula.

Medearis (Ref. 12, p. 44), has plottad
predicted peak-particle ground vihra-
tion velocity against distance for a
1,000-pound charge. The curve of the
plotted data passes through the cne-
inch-per-second peak-particle velocity
line at a distance slightly greater than
600 feet. Because geological conditicns
can effect the propagation of ground
motion, as has heen indicated in Gus-
tafsson (Ref. 8, p. 217), some scatter of
data around the curve cf predicted ve-

¢ Calculations: ANT'O specific gravity (den-
sity)=0.8 gm/cc gm/ccx82.4=16/cu. ft.
(standard conversion . facter)
#T *xh=volume of a cylinder. Therefore:
0.8 X 624 X 0 = = (5)? (7T.1) = 278.41b
0.8x62.4xXm(.373)*(12.6)=277.91b.

TANFO specific gravity (density)=0.8 gm/
cc  gm/cex82.4 (Standard Conversion
Factor)=1b./cu.ft. (Standard Conversion
Table) nr *xh=volume of a cylinder. There-
fore: .8x62.4x#(.5)? (25.5)=1,000 1b.
Bx62.4x7(.375)2(45.4)=1,000 1b.
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locity can be expected, indicating that
the one-inch-per-second limit may be
exceeded or reached ab distances close
to 1,000 ft., if blast design is not em-
ployed. The 1,000 ft. distance limita-
tion thus provides a safety factor to
account for this scatier and to alert
the operator that special precautions
must be taken to prevent structural
damage.

(3) Waivers. Several commenters
stated that the 1,000 fool distance was
acceptable, providing that the regula-
tions specified the written waivers by
occupants or owners of any structures
within 1,900 feet of the blast site could
be used to justify the lesser distances,
instead of compliance with the rest of

Section 818.65. Such waivers do not -

assure the regulatory authority that
the operator will take the necessary
special precautions to protect the
public from the danger of flyrock and
to protect the structures involved
from possible damage caused by exces-
sive ground moticn or airblast. There-
fore, this suggesticn was not accepted.

(4) Redundancy. Other comments
stated that the other provisions of the
plasting performance standards, such
as Sections 816.65(g), 816.85(f), and
818.65(h), adeguately protected strucs
tures and the public, making the 1,000~
foot/500-foot limitations unnecessary.
The Office has carefully considered
whether Section 816.65(f)(1)-(2) are
merely redundant to other sections
and has concluded that, to the con-
trary, these provisions are essentisl to
a rational regulatory scheme for blast-
ing. Section 816.85(f) establishes re-
guirements for advance apprcval by
the regulatory authority of particular
blasting events by ths operator, that
paragraphs (¢)(g) & (1), which are gen-
erally seli-executing, do not ordinarily
require, This advance approval re-
guirement is important when btlasting
is conducted in close proximities 1o
the types of structures and facilities
involved.

Numerous comments to the Office
indicated that, ordinarily, permit ap-
plicants cannot be expected to present,
detailed information on the frequency,
quantities, 'and locaticn of blasting in
the appropriate portion of the applica-
tion (30 CFR 780.13). The Office

agreed that it may be impessible to ac-
curately establish this level of detail
until shortly before mining operations
actually commence in the field. In ad-
dition, preblast surveys of structures
in the area around the mine will not
ordinarily be performed until after a
permit is issued, so data on conditions
of those structures suggesting the
need for ‘special precautions in the
course of implementing the blasting
performance standards will not be
available in the initial stage of the
permit process.
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The Act, however, reguires that
mining operations not be conducted
until the operator has borne the
burden of proving abkility to comply
with applicable performance stand-
ards. (Sections 102, 508(a), 507(b),
508(a), 510(a)-(b) of the Act). As the
operator will not be able to -provide

such a demonstration, in detail, during
the formal permit application process,
it is essential that regulatory authori-
ty scrutiny of blasting operations take
place at some later point, prior to the
conduct of blasting in relatively close
proximity to those structures and
facilities where the risk of harm is
substantial. Thus, Section 816.65(f) is
an Important alternalive to close scru-
tiny of proposed blasting operations
during the permit application review/
approval stage.

(5) Basis for regulatory authority ap-
proval. A few comments suggested re-
moving the phrase “cther appropriate
investigations,” from the rule, imply-
ing that a preblast survey under Sec-
tion 816.62 is sufficient data fcr the
regulatory authority to authorize a
waiver of the distance limits of Section
818.65(f). Preblast surveys will net
necessarily provide sufficient data,
however, to determine whether the
distance limitation should be reduced.
First, preblast surveys are not neces-
sarily required to assess existing physi-
cal condifions of structures. Survey re-
ports may, bul are not reguired to,
specify how the operajor intends to
blast. Second, seismic or geologic in-
vestigations may be nsecessary or coll-
sidered appropriate by the regulatory
authority to indicate special condi-
tions existing in the area around the

last site warranting special operation~
a2l precautions. Third, to determine if
airblast noise limits will be complied
with, it may be necessary to develop
information: on weather conditions
snd propcsed blasting procedures. All
of these are elements, in addition to a
preblast survey report, that may be
needed by the regulatory authority
before approval is granted under Sec-

tion 816.685(f). Thereforse, the phrase -
“other appropriate investigaticns” has

not been deleted.

A few commenters suggested that 2
provision should be added that in no
case should the distance be reduced if
there was a probability that the
ground vibrations or szirblast noise
would be increased by blasting author-
ized under Section 815.65(f). Such an
addition weuld be redundant, however,
as Paragraphs (¢) and (i) already speci-
fy the maximum allowable peak-parti-
cle velocities and airblast noise levels,
Authority to blast under Section
8186.65({) wiil not change these ground
motion and airblast limits provisions
and will not allow for less stringent
ground motion and airblast limits to
be followed.

- specified limits. Second, to the exten

financing or will have to pay higher

. sion.
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(6) Costs. Bome commenters sa
that the 1,000-foot distance limitati
would impose unwarranted costs on
the industry. A few commenters rely
ed the additional costs to the cas
where land companies lease houses
near mines, with provisions that the
occupsnts must vacate within a 30-day
notice. These commenters reasoned
that, in these cases, the operator or
land company would be forced to issue
eviction notices to preveni complaints
The Office does not consider this to be
a valid argument for eliminating this
regulation. First, the commenters did
not show that ordinarily structures
and facilities within the distance
limits will be owned by the operator.

Thus, the distance limit is still impor- 2

tant for those persons occupying o
using structures or facilities not unde
the control of the operator within th

that the commenters are correct (i.e.

in order to comply with the b}a.sting"

performance standards, persens inhab

iting structures in close proximity to-

the permit area must te physically re

lecated), the regulations still should .
be retained so that the health and .

safety of those persons is protected.

Thirg, the Cffice does not expect that °

such removal will ordinarily be re-

quired, because the industry should be |
able to obtain approval of the regula- .

tory authority through establishing
that blasting within the specified dis-
tances can be done in compliance with
the peak particie velocity, air blast,
and flyrock performance standards.
The remainder of the commenters
predict that, because of doubt as to
whether a permit to mine closer than
1,000-feet would be granted, operators
will encounter difficulty in obtaining

interesi rates. This difficulty should
be minimized, however, because the
specific focus on the blasting perform-
ance standards will ordinarily occur
after permiis are issued and operators
are about to start. Because the 1,000-
foot limitation is intended as a dis-
tance at which the regulatory authori-
ty is to ensure compliance with the
other provisions of the blast perform-
ance standards, the Cifice does not
expect the permission to mine will be
difficult to obtain. It is indeed expect-
ed that approvals will be granted in
many, if not most, cases. Therefore,
this sheuld not be a substantial deter-
rent in obtaining Imanﬁlng for mining
operations.

(1) Blasting near deep mines. Sevar-
al commenters suggested that Section
816.65(g)(3) in the proposed rules be
deleted, as unnecessary in view of the
provisions of Section  816.79. The
Ofifice agreed that Section 816.65(g)(3)
was redundant, given Section 816.79,
and has, therefore, deleted the provi-




(8) Seismic investigations. The term
seismic investigations has been added
to Sections 816.£5(f) and 816.83(g) in
the proposed rules for clarification,
since seismic investigations are an ac-
ceptable means of proving that an op-
erator can comply with the blasting
performance standards within a dis-
tance of 1,000 feet, as regards the
peak-particle velocity limits of Sec-
tions 8158.65¢(1) and 818.85(j). (See rre-
arnble to Section 816.67).

VIII. Section 816(g) (816.65(R) (in pro-
posed rule).

A. In comments on the proposed reg-
ulations, several persons felt that fly-
rock restrictions are unnecessary.
Some commenters felt that the restric-
tion on casting fiyrock to one-half the
distance to the nearest structure iile-
gally preempts operators’ property
rights. One commenter recommended
a variable flyrock distance standard,
based on the slope of the terrain
around the blasting location. Some
ccmmenters suggested a stemming

specification, rather than a flyrock re- -

striction. Many commenters suggested
the need for major revisions to this
section for clarity and to eliminate re-
dundancy. Based on comments, the
following alternatives on Secticn
816.65(g) were considered, and alterna-
tive 1 adopted—

1. Rewrite the section for concise-
ness and clarity, eliminating the re-
striction on throwing rock more than
half the distance fto roads and rail-
roads; ;

2. Delete or moedify the restriction
on throwing rock more than hali the
distance to the nearest structure;

3. Specify blast design regquirements,
rather than flyreck distance limits;

4, Permit exemptions from the dis-
tance provisions;

5. Delete the provision entirely.

B. Analysis of commenis and alter-
natives.

(1) Introduction. Flyrock represernts
a catastrophic potential for harm to
the puklic from blasting. (House Com-
mittee HEearings—supra. Part II, p.
283). Flyrock falling through the roofs
of structures, cited in those hearings,
has the potential to cause death and

injury, in adgdition to structural
damage.
(2) Alternative 1. Several com-

menters felt that portions of Para-
graphs (1), (2), and (3) in proposed
Section §18.65(h) were redundant. The
Office agreed. The Section has been
rewritten as one paragraph to enhance
its clarity and eliminate unnecessary
repetition of the phrase “no fiyrock
shall be cast” and the specific types of
structures protected by this section.

In response to one commerniter’s sug-
gestion, the reference to roads and
railroads in the “one-half the dis-
tance” limitation has been deleted. If

RULES AND REGULATIONS
access to these arcas is adequately
guarded, as is to be required under
Section 816.65(d), no danger from fly-
rock should occur,

(3) Aiternatives 2 and 5. A com-
menter’'s suggestion for a graduated
ilyrock limitation based on the slope
ef the terrain surrounding the blast
site was not accepted. A property
owner needs the same degree of pre-
tection, In the form of a buffer zone,
regardless of the terrain slope. Since
airberne and groundhorne flyrock are
treated the same in this Section, the
“one-nalf distance” reguirement gives
equal and adequate protection to all.

Flyrock is more difficuit to predict
than other blast effects. Limiting fly-
rock casting to within one-half the dis-
tance to the nearest occupied struc-
tures provides a necessary safety
factor for people living at a mine
permit perimeter. If a person lives 5¢
feet from the mine perimeter, and &
blast is 1,000 feet from that perimeter,
simply stating that the flyrock may
not go past the perimeter would pro-
vide inadequate protection from btoth
flyrock that initially lands near the
perimeter and then rolls towards
nearby structures, and from concus-
sion and debris generated by landing
flyrock.

Some commenters felt that it is im-
possible to contrel flyrock. This is not
true. Flyrock controls, using the basic
recommendations from Ref. 1, pp. 373-
398, are common practices in the in-
dustry. (This reference covers, in
detail, proper design for blasts.) If the
burden is less than 25 times the
blasthole diameter, the shot may
become violent and excessive, and fly-
rock can occur. If the stemming dis-
tance is less than 0.7 times the burden
an imbalance of forces can occur, re-
sulting in excessive flyrock, Where
midseams, voids or c¢ther zones of
weakness occur in the burden, the
blast energy will be released violently
through these zenes, creating concus-
sion and flyrock. Stemming, rather
than explosive, should be lcaded in
these zones to prevent flyrock. If a
blast causes flyrock to be throwm
closer than one-half the distance to a
structure, the cperator should be able
to solve the problem, by increasing
burden and stemming distances and
paying close attention to zones of
weakness in the burden. .

A comment by a vibrations con-
sultant that uncontrolied flyrock will
occasionally occur was not accepted.
Using design techniques spelied out in
Ref. 1, pp. 382-395, and Ref. 8, pp. 83,
83, the operator can use sufficiently
conservative designs to adhere to the
provisions of Section 818.53(1). When
blasting near residences, it will be in-
cumbent on the biaster to exercise
close control over blast design and pay
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close attention to the rock structure
bteing blasted to reduce fiyrock spread.

(4) Alternative 3. Some commenters
suggested that bilast design specifica-
tions be substituted for flyrock limita-
tions, based cn books identifying items
of preferred blast design. However, de-
tailed specifications for blast design to
Iimit flyrock in all cases would be an
excessive burden to many operators,
because of the extreme variation in
rock density, competence, and geclogy
encountered .on1 a national basis, and
the lack of substantial data to show a
high degree of correlation between
each variable of blast design and a spe-
cific flyrock distance limit. Given this
variation and lack of existing data
base, the Office feels that it is prefer-
able to specify required results and
leave thie method of compliance with
the standard to the industry, based
upon a choice among variables identi-
fied above as controiling flyrock.

(5) Alternative 4. Some commenters
suggested that a provision be made for
exemptions tc the flyrock limitation,
but gave no basis for this suggesticn.
Substantial exemptions to the limita-
tion would present a hazard to the
public. The regulatory authority will
not be expected to know the specific
structural aspscts of the rock to be
blasted when receiving permit applica-
tions, given the final rules’ version of
Section 780.13, in response to com-
ments. Because the specific sizes and
distances of fiyrock will not be known,
in detail, the regulatory authority
would not be able to routinely make
the analysis necessary for approval of

‘exemptions. Further, such an exemp-

tion would constitute a total variance
fram this performance standard, con-
trary to the limit of Office authority
provided by Congress. (See In re Sur-
Jace Mining Litigation, 452 F. Supp.
327, 338-339 (D.D.C. 1978)).

QOther Comments.

(1) One commenter felt the rock
fraveling along the ground should not
be considered flyrock. Since rolling
rock can be as hazardous as rock fall-
ing upon persons or structures, the
provision for rock traveling along the
ground was retained.

(2) On the question of pre-emption
of the operator's rights, the Act does
not allew a person conducting mining
to cperate within the confines of the
permit area so as to cause damage or
injury to persons in nearby areas. Sec-
tions 102 and 515(5)(15), .0f the Act.

(3) A commenter suggsested changing
“area of regulated access” to “safety
perimeter.” This was not adopted, be-
cause ‘“‘area of regulated access” is a
more specific term as it is tied tc speci-
fication of ‘‘access areas” in Section
816.65(d),

IX. Section 816.65(h) (Section 816.65(1)
in the proposed rules).
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A comment was received recom-
mending deletion of Section 818.65(1)
from the regulations as unrecessary,
alleging that *“actual disruption and
fracturing of the rock oniy takes place
yery close to a blasthole,” This is ceg-
tainly not true in the case of flyrock,
which is documented in the legislative
history, as described in the preamnible
to Section 816.65(f). Excessive flyrock
could change the course of a small
stream by creating barriers to the
original flow of water in the stream
and by initiation of rock slides in un-
stable pil slopes adjacent to streams.
Morecover, the text of Saction 816.65(31)
comes directly - from Section
515M)(15XC) of the Act, and clearly
reflects the intent of Congress.

X. Section 816.65(3), (Section 816.65())
in proposed rule) Peak-Particle Veloc-
ity Limits.

A. A large number of commenters

“objected to the one-inch-per-second

limit for peak-particle velocily of
ground motion. The majority of these
comments recommended that the limit
be placed at two inches per second, al-
though cothers recommended levels as
low as 0.2 inch per second. Cther com-
ments indicated that the proposed
rule was ambiguous as to how conipli-
ance with the particle velocity stand-
ard was to be measured in the field.
Some commenters recommended that
this section be revised to specify the
conditions under which the regulatery
authority would monitor ground
motion and the equipment to be used.
Study of the comments received led to
the consideration c¢f the following al-
ternatives: ’

(1) Retain this section as proposed
without change;

(2) Specify that the maximum peak-
particle velocity shall be as measured
in any of three mutuslly perpendicu-
lar directions, or specify that the
maximum peak-particle velecity is the
maximum of resultant of three compo-
nents which are measured in thsse
mutually perpendicular directions;?

(3) Retain the limit ¢f one-inch-per
second peak-particle velocity vs, speci-
fying a limit of up to two-inches-per-
second peak-particle veloclty vs. 2a
limit as lew as 0.2 inches per second;

‘(4) Eliminate any specific maximum
peak-particle velocity and use an
eaquivalent scaled distance (explosive
weight/delay vs. distance 1o structure)
only. :

(5) Replace the maximum peaX-par-
ticle velocity standard with a “struc-
tural response” criterion; and

8 A component is a velocity measurement
taken on a pre-determined orientation. The
three common components are vertical (v),
taken in true vertical orientation; radial (r),
taken on the line from the blast to the mea-
surement point; and transverse (t), taken on
the horizontal line perpendicular to (r). The
resultant is the vector sum of v, r, and t, and
is equal to Vv? 4 r? 4+ t?
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(8) Require the regulatory authority
to moniter blasts at a2 mine without
notifying the mine, to use certain
specified menitoring eguipment, and
to require that the operator use
trained mcnitoring personnel versus
nct providing for such requirsments
on monitoring. :

After consideration of these alterna-
tives, the Office decided to retain the
one-inch-per-second peak-particle ve-
locity, specify that this limitation is to
be measured in any of three mutually
perpendicular directions, and to reject
other alternatives,

B. Analysis of Comments and Alter-
natives.

(1) Some cf the comments received
reflected confusion as to the funda-
mental purpose of this section. These
commenters appeared to criticize the
one-inch-per-second standard on the
theory that the adoption of this stand-
ard is an attempt to protect against
not cnly property damages caused by
blast ground vibrations, but also
against causing any annoyance to
pecple by emotional distress.

As later discussion will explain, the
cne-inch-per-second standard is based
principally on protecting property
from darnage, although it should also
reduce the level of human emotional
distress caused by ground vibrations.
Bulletin 856 (Ref. 14, pg. 28), based on
the Salmon nuclear event, states that
an estimated 35 percent of all families
will complain when exposed to ground
vibrations of two-inches-per-second,
and 18 percent will complain at one-
inch-per-second. Although freguencies
and durations for nuclear blasts are
different than for conventional blasts,
seme similar complaint reduction
should be expected in c¢oal mining.
Therefors, the standard teing adopted
is anticipated to reduce emotional dis-
tress somewhat, although not com-
pletely prevent if. )

(2) Aiternative 2-—-One commenter
approved of selecting the “resuifant”
form of mesasurement of peak-particle
velocity for ground vibration. As the
Office does not intend that the resul-
tant method of measuring the mini-
mum peak-particle velocity be re-

- guired, Secticni 816.85(1) was medified

to clarify the method of messurement.

The QOifice has decided that the re-
sultant method should not be used,
principally because that method has
not been used in collection and analy-
sis of the data in the literature upon
which peak-particle velocity standards
for mine blasting have been tased. All
peak-particle velocity data presented
in Bureau of Mines Bulletin 658, (Ref.
14, pp. 93-103), was measured as the
maximum in any of three mutually
perpendicular directions. Therefore,
most of the work correlating peak-par-
ticle velocity from blasting in mining
with structural damage has been done

with the velocity determined by meas-
uring the greatest velocity in any of
three mufually perpendicular direc-
tions, without use of the resultant
method. )

Investigators working on a relation-
ship between blasting ground vibra-
tions and structural damage continue
to determine maximum recommended :
peak-particle velocity as that meas-
ursd from any of three mutually per-
pendicular directions (Ref. 19, pp. 12-
13). The historical data pool on
ground vibrations and related damage
is all based on measurements taken in
three mutiually perpendicular direc- .
ions, as opposed to vector sum mea-
surements, Therefore, the three-com-
ponent system is the only one on
which a vibration regulation can logi-
cally be based.

(3) 4diternative 3—The CQifice re-
ceived a wide range of comments as to -
the level at which the peak-particle ve-
lecity standard should be set. Many
commenters argued for a level above
one-inch-per-second, moest of these
recommending two-inches-per-second,
which was the prevailing industry
standard prior to promulgation of the ;
Office’s interim regulations in Decem-
ber, 1877, Some commenters urged -
that the standard be set below one-
inch-per-second, arguing that structur-
al damage and/or emotional distress -
cannet be eliminated, unless peak-par-
ticle velocity is reduced to a level as:
low as 0.2 inch per second.

(a) Some commenters suggested that
the two-inch-per-second standard be
adopted, alleging that an operator
would subject blasting personnel to a-
great hazard with the one-inch-per-
second standard Ubecause blasting
would have to be conducted more
often in order to break up the same
amcunt of overburden. Analysis of
this claim does not reveal that it is
substantial, )

The primary method for reducing
ground motion from mine blasting is
to reduce the charge-weight of explo-
sives per delay (Ref. 7 at 83; Ref. 14, p.
73; Ref. 13, pp. 8-9). In most instances,
the same amount of rock can be
broken in a single biast by increesing
the number of delays used in a round
of blasting. Commercial delays, in con-
junction with sequential timers, pro-
vide between 1060 snd 200 delay inter-
vals per blast round. (Ref. 17, pp. 1-2).
Readily available sales literature indi-
cates that cap manufacturers market
20 different delay periods. Purther-
more, detonating cord delay-connec-
tors can be used in series to provide an
essentially unlimited number of delay
periods per blast. Delay lasting
switches (sequential timers) can be
used to increase the number of delay
periods available when using electric
controls (Ref, 12, p. 9).
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A few coramenters alleged, however,
that increasing the number of delays
requires reducing drill patterns, there-
by reducing the size of individual
plasts and requiring more total
number of blasts. Kef. 1, pp. 373-397,
however, makes no provision for need-
ing to reduce blast patterns because of
an increased number of delays. (See
also, Kef. T at 93-57 and Ref. 12 and
17, supra. Moreover, the extent that
the commenter’s assertion might ke
true, the Act requires precluding
damage from ground vibrations.

One commenter also stated, without

providing demonstraticn, that by in-

creasing the number of delays, there is
an increased chance of propagation be-
tween charges which could lead to

“ damage at closely adjacent buildings.
(Propagation is the initlation of a
charge by means of an earthborne or
airberne shock wave radiating from a
nearby detonation.) The blasting
agents used in surface mining today
are, however, very insensitive to acci-
dental initiation and not subkiject to
charge-to-charge propagation in sur-
face blast desigms. (See, e.g, Rei. 7 at
95).

(b) Some commenters thatl recom-
mend the two-inch-per-second level
relied on technical literature or their
own experiences to argue that a two-
inch-per-second standard is ‘“ade-
quate” for protection of structures
against blast damage. However, none
of the commenters who cited their
own experiences submitted detailed
data showing comparisons between
damage and peak-particle velocity
from blasting in representative sets of
mining blasting situations. Without
those data, the Office could not evalu-
ate the claims of those cocmmenters
who cited personal experiences, which
in any event, appear centrary to the
weight of data available in the rele-
vant literature.

Technical literature cited by com-
menters urging the two-inch-per-
second standard was primarily Bulle-
tin 6886 (ref. 14), Medearis (ref. 12) and
Laadegard-Pederson (ref. 10). Bulletin
658, however, states that the two-inch-
per-second standard will protect struc-
tures from_damage only 95 percent of
the time. (Ref. 14, p. 73). This is not
an adequate standard, because the
Section 515(hX(15XC) of the Act re-
quires prevention of damagses. Me-
dearis does not support the two-inch-
.per-second criterion, but a complex
structural response criterion, discussed
Jater. Ref. 10 is a review of various
other papers and presents no new
data.

One other commenter recommended
eight additional publications for study
of the peak-particle velocity limita-
tion. FPour of these inveclved only nu-
clear explosion data, not coal mining,
and are not sufficient for -establish-
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ment of a coal mining standards on a
naticnal basis.

The fifth article cited by the com-
menter was Bulletin €58, (ref. 14)
which has already been discussed. The
sixth was Bulletin 442, the -data from
whicl: form part of the analysis in
Bulletin 658. The other two sugges-
tions were references 23 and six, both
of which are addressed elsewhers and
which support the one-inch-per-second
standard.

Another commenter suggested that
Wiss and Nicholls, ASCE, 1974, sup-
ports a two-inch-per-second standard.
However, this publication concerns a
very limitad test, performed with only
a few blasts near one house in a hard-
rock mining district, and thus is nct 2
sufificiently comprehensive plece of
work on which to base a nationsal sur-

face coal mine blasting standard, be- '

cause of the limited scope of the study
and the difisrence in rock type; i.e.,
hard rock versus the soft sedimentary
rocks assoclated with coal mining.

Another commenter suggested using
Bureau of Mines RI 816§, by Sisking,
Stachura and Radcliffe. However, this
publication does not deal with struc-
tural damage criteria of any type from
ground vibration.

(¢) When published in 1871, Bulletin
656 was the most comprehensive and
best information * availabie on the
peak-particle velocity limit. Bulletin
656 recognized (at p. 73) that the preb-
akility of damage for a tws-inch-per-
second vibration would be about five
percent. Commenters pointed out that
this probability estimate was based on
four instances (“points”) where
damage could be shown at levels below
two-inches-per-second and that these
points had the greatest standard devi-
ations.

However, none of the literature cited
by the commenters established that
no damage will occur at the two-inch-
per-second level., Medearis (ref. 12)
feels "that peak-particle velocity in
itzelf is net a good criterien, although
he is the only published authority in
our records who takes this specific po-
sition. Further, on page 87 of Ref. 12,
Mesaderis states that his criterion
would bhe more strict than current
practice ' with regard to o¢ne-story
structures.

Anoth:er commenter said that re-
peated blasting will not cause fatigue
damage. The Office has never con-
tended that this was a factor. The
damage from repeated vibration dis-
cussed in the preamble to the pro-
posed final rules refers to induced set-
tiing through compaction of msaterial
on which a house I8 built, Vibration is
a standard civil engineering technique
for compaction of material. Vibration
damage data typically are of a single
event type and thus do not consider
accumulated effects from multiple
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blasts. One of these effects could be
induced settlement. This is a contrib-
uting fartor, although not a major one
to lowering the limitation from two- to
one-inch-per-second, i.e., several small
vibrations may do as much damage as
one larger one,

(d) Cne of the commenters who
criticized the  one-inch-per-second
standard recognized that the two-inch-
per-second standard is not really ade-
quate to preclude damage. A careful
review ¢f the technical literature, as a
whole, shows that the omne-inch-per-
second limit is what is necessary to
preclude damage to buildings from
blastinig. The best a.vaila.ble informa-
tion clearly shows t‘n damage to
property may result fr cm blasting vi-
brations below two-inches-per-second.
Indeed, this literature recognizes that
even 4 limit of one-inch-per-second
may not absolutely protect structures
from minor damage.

Integration of data from Dvorzk
(Ref. 6) yields 32 points of damage
below two-inches-per-second. Gustafs-
son (Ref. 8, pp. 267-210), using infor-
maticn developed from over 106,300
blasts, recommended a safe level for
peak-particle velocity down toc 0.7 in-
per-second, depending on geologic con-
ditions, and a threshold of damage as
low as 1.2 inch-per-second. This is a
very impressive volume of actual blast
data, and, by its very number, encom-
passes a wide variety of conditions
similar to that present in coal mining
across the U.S, Tynan (Ref. 23. p. 19)
recommends a peak-particle velocity of
0.75 inch-per-second. These sources
thus indicate that a particle velocity
specification below two-inch-per-
second is necessary in order to protect
the majority of structures from
damage, and that one-inch-per-second
is a reasonable criterion.

(e) Some commenters alieged that
the usé of the one- -ingh-per-second
limit would be burdensome on opera-
tors. Costs will prebably ke Increased,
in some cases, because of additional
delays required and a small amount of
additional loading time. Based on a
comparison of use of a scaled-distance
formula cof 59 (to achieve two-inch-per-
second) to use of a scalad-distance for-
mula of 60 (to achieve one-inch-per-
second), the charge weight per delay
will have to be reduced about 30 per-
cent.®

60_= 1,0 00/\/“ 50 = 1,600/VW
VW = 1,000/60 VW = 1,000/50
VW = 18.667 VW =20

VW = 278 Ib/delay

VW = 400 Ib/delay
278/400 = T0%
If an operator is currently blasting
at or near two-inches-per-second, he

*Calculated by comparing the two scaled
distance eguations: SD = distance/Charge
weight.

Example: Calculation comparing scaled
distances of 50 to 60 using an absolute dis-
tance of 1,000 feet.
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would have te use approximately 49
percent more delay intervals to
achisve the one-inch-per-secénd based
on use of the scaled-distance data in
Ref. 14, p. 17. Delay intervals, howey-
er, are not a major component of the
total costs associated with blasting.’®
These additional costs will, however,
be offset by reduced damage to strue-
tures and reduced human snnoyance.
Further, some additional cost is not a
valid reason for allowing for blasting
with a significantly greater probability
of structural damage and human dis-
tress, since Section 515(b)X(15) of the
‘Act requires that blasting be conduct-
ed so as to “prevent” damage and
injury. Moreover, no commenter indi-
cated that surface mining would have
to cease In any locaticns because of in-
creased cost associated with the Of-
fice’s blasting regulations.

One comraenter complained that a
large coal company had recently pur-
chased a new drill to acquire capahili-
ty of drilling smaller holes to meet the
one-inch-per-second standard and the
entire cost of $250,000 for the drill was
an expense in imposing this standard.
However, that drill will replace drilling
time for older, larger drills and thus
the older drills will last longer. Also,
the company will have more oper-
ational flexibility, by the ability to
drill more types of holes. Moreover,
there was no way for the Office to cal-
culate accurately how much the drill
purchase cost the company in the long
run. When lower maintenance (result-
ing from a newer driil), increased. oper-
ational flexibility (resulting from an
extra drill), fewer complaints and
damages (resulting from lower ground
yibrations), and.better fragmentation
(resulting from smaller holes with
closer spacings) are considered, the
company could even conceivably have
saved money,by making this purchase.
(See, e.g., Ref. 7 at 95-97.)

(f) A few commenters recoramended
lowering the allowable vibration level
to below 1 inch/second. In most of
these comments, reliance was put on
information devglr‘ped by a State

®No additional detonating cord weuld be
required to meet the one-inch-per-secend
standard since the hook-up of explosives
would be the same. Some sdditional delays
would be interposed on the surface, but
these are less than $1.00 each. In the case
where the operator is alresdy using in-hole
delays, no additional delays would be
needed, only a wider variety. No additional
loading time would be required because the
same powder loads would be_used. There
might be a slight insignificant- increase in
time due to delay pattern design, care in
proper lecading, etc., If an operater chose to
load different delayed charges within a
borehole to reduce the charge weight per
delay, this would take a little exira time.
The increased time, even with an extremely
_complex blast, should amount to less than §
percent; increased cost of materials (delays,
cord, ete.) would be almost nil.
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agency and the recommendations con-
tained in Appendix-C of the Commit-
tee cn Bioacoustics and Biomechanics
Report (Ref. 5). As was pointed out in
comments by an industry commenter,
Appendix C was not an actual recom-
glendation made by the CHABA work-
ing group, but was included as back-
ground infermation. The material
quoted in Appendix C of the report
was a summary of the 1976 draft
standard, International Standards Or-
ganization, Technical Committee 108,
Standards Committee 2, Working
Group 3. The actual recommendation
of the CHABA report was that since
structural damage had been observed
to levels as low as one-inch-per-second,
even that level should be regarded as
one of potentially adverse exposure.

(g) A few comments stated that the
one-inch-per-second standard was arbi-
trary or discriminstory against coal
mining as compared to other methods
of mining. The above material demon-
strates that the standard is not arbi-
trary. Nor is it unduly discriminatery,
since the Act requires establishing a
stancard to prevent property damage
and injury from su face coal mine
blasting. ’

(4) Alternative 4, Use of Scaled-Dis-
tance Formula Only.

Omne commenter proposed tha,t‘, the
ground vibration criterion be eliminat-
ed completely, appearing to recom-
mend that all reliance be placed on ex-
plosive charge weights .and distance
formula. Although charge weight-d#s-
tance formula is one method of pro-
tecting structures from ground vibra-
tions (Ref. 14, pp. 70-74 and Ref. 13,
pp. 8-9), use of seismographs to pre-
dict adequate charge weights is also
acceptable. Section 816.67(b) provides
that a different charge weight-dis-
tance formula ¢an be used, if it can be
shown that the maximum peak-parti-
cle velocity is not being exceeded.
Thus, the Office decided not to abcent
this-comment.

(5) One commenter objected to the
provisicn in Section 816.65(1r that the
maximum allowed peak-particle veloc-
ity is ta be lowered below cne-inch-
per-second, if reguired by population
density, age of structures, geology, hy-
drology, or frequency of blasts. The
commenter did not feel that a rela-

‘tionship between those elements and

ground
strated.

Gustafsson (Ref. 8, p. 208) found
that older struetures cannot withstand
ground vibrations as well as mewer
structures. Some evidence does exist
that the frequency of blasting does
have an-effect on structures (Ref. 8, p.
Density of population may re-
quire a lowering of the ground vibra-
tion limitation because of the possibil-
ity of increased human distress, Ref.
14, p. 28, shows that the percentage of

vibration had 'been demon-

spectral response curves showing the

persons affected by distress is a func
tion of the level of ground vibrations
In high density population areas, g
larger number of persons wiil be dis
tressed, since the number of persong
affected is determined by multiplying
the percentage of persons expected to
be affected by the number of persons
in & given area.

In some cases, geclogic structur
may cause vibrations to propagate
more efficiently through the ground:
and cause more complaints or damage
than normal. With regard to effects
on hydrology and water supplies, it is-
clear that blasting can adversely affect
ground waters by rock fracturing.:
(Ref. 7, at p. 2; Ref. 26 at p. 25; Ref. .
27, Vol. 1, at p. 120). The reguiatory
authority, therefore, needs to be pro--
vided with authority to specify a lower
peak-particle velccity, where use -of
one-inch-per-second is insufficient.

(6) One commenter objected to the
one-inch-per-second standard, saying
that mine-caused blasting damage is
due to poor enforcement of the two-
inch standard, rather than to actual
ground vibration levels at two-inch-
per-second. The data cited in this dis-
cussion, particularly Dvorak (Ref. 6)
Gustafsson (Ref. 8) and Tynan (Ref.
23) show, however, that because
damage and distress can occur below
two-inches-per-second, one-inch-per-
second is needed. )

(7) Alternative 5. The Office received
a number of comments which okjected
to the adoption of a peak-particle ve-
locity standard which is based upon
the assumption that all structures re-
spond in the same manner to a given
ground vibration, as opposed to a
standard which is derived from analy-
ses leading to a “structurzl response
criterion.” These comments urged the
latter criterion be used, based on the
work of Medearis (Ref. 12) to deter-
mine allowable maximum vibration
levels.

Medearis’ work involves the determi-
nation of how a structure will respond
to a ground vibration. This response
will vary with the fregquency of the
ground vibrations, the height of a
building, the type of ground on which
the structure is built, and the type of
construction and age of the structure.

Medearis’ system reguires that the
natural frequency of structures be de-
termined by test blasting, along with

response of the structure when excited
by different frequencies and ampli-
tudes of ground vibrations. The pre-
dominant frequencies of the ground
vibration, which will vary with the dis-
tance from the blast must also be de-
termined.

It is important to note, too, the Me-
dearis’ studies were nct performed at
actual blast sites. Medearis’ studies in-
volved records of 74 blasts provided by




vibra-Tech Engineers (Ref. 12, p. 20)
and simulated structural vibrations in-
duced by “slarzming doors or bumping
appropriate structural components.”
(Ref. 12, p. 4). The structures studied
were not those involved in the blasts.
His simulated vibrations are not truly
representative of blasting events be-
cause they excite only selected por-
" ‘tions of the structure whereas blast vi-
brations excite the entire structure.
To fully develop the Medearis’ system,
- actual field hlasts with asscciated
ground vibration and structural vibra-
tion measurements are needed.

A3z Medearis states (Ref. 12, p. 87)

this technique is based on a limited
amount of data and requires further
research. In ccntrast, the one-inch-
per-second criterion used by the Office
is based on a large veolume of pub-
lished data (ref. 6, 8, and 17) and
Bureau cof Mines unpublished data
which correlate damage directly with
ground vibration data, and do not take
structural response into account.
Furiher, some commenters indicated
that computer analysis is necessary
for using the structural response
system in each -particular situation,
making this a cumbersome and costly
procedure, in comparison te the peak-
particle velocity limitation, whicli uses
the scaled distance formula or seismo-
graphic readings for implementation
and compliance purposes. Moreover,
given that detailed blasting plans
cannect be provided at the permit ap-
plication stage, there would be no nec-
essary point in the regulatory process
where the regulatory authority would
have time to conduct an in.depth
review of the computer analysis re-
sults.
The Office, instead, has decided to
use a system involving the alternatives
of scaled-distance or seismographic
readings, which has been widely used
throughout the industry for many
years and can continue to be applied
~under the regulations without the ns-
cessity of Medearis’ system for gather-
ing site-specific structural data and en-
gaging in computer modeling.

(7) Alternative 6. Finally, it was also
argued that the Section should be
amended to previde that the regula-
tory authority should not notify the
mine when ground vibrations are
being monitored, that the regulatory
authority use only certain equipment
and trained personnel, and that the
latest equipment should be required
for use by weil-trained personnel. The
Office, however, prefers to leave these
enforcement particulars to the regula-
tory authority in individual cases,
based on a case-by-case use of the best
testing methodologles and whether
notice to the operator may be needed.
It was not felt that further modifica-
tion of this paragraph was warranted.

RULES AND REGULATIONS

X1. Section 818.65()) (Section 816.65(k)
in proposed rules).

(A) Beveral comrmenters requestegd
that this provision be modified to
afford additionsl relief from the one-
inch-per-second peak-particle velocity
limitation at certain structures. Sever-
al ccrnmenters suggested allowing for
waiver of the peak-particle velocity
limits at any location under control of
the operater or at any property of any
cther person willing to grant & waiver
of the peak-particle velocity limit, Sec-
tion 515(bX15XC), of the Act hcwever,
requires that blasting be limited to
preclude dangers to undergreound
mines and to surface or underground
waters. Thus, allowing for waiver of
the peak-particle velocity merely at a
particular location would not satisfy
the requirements of the Act (See Refs.
28,27), because:

1. An underground mine might be lo-
cated at or under the surface location
of the person agreeing to the waiver,
an

2. A spring or stream used by down- .

stream or downgradient persons might
pass through or under location of a
person agreeing to the waiver for
structures on adjacent property over-
lying surface or groundwaters,

Therefore, the Office decided it
could not authorize waivers of the
maximum peak-particle velocity limit,
without preserving restrictions to pro-
tect underground mines and surface
and ground waters. As a result, any
waivers must be appropriately based
on pre-conditions, as specified in Sec-
tion 818.85(i).

B. Some commenters felt that an op-
erator should not be required te pre-

- tect his or her own structure from vi-

brations merely because the structure
was leased to another party. If the re-
quirement prectecting a lessece were
dropped completely, a lessee of the
property owned by the cperator would
lose the right under the Act to protec.
tion from disccmfort and damage from
ground vibrations caused by blasting.
Thus, the waiver provision in the fixal
rule was adopted to protect thie les-
see’s rights and still permit the opera-
tor to seek relief from the basic re-
quirement of the regulation.

C. Some commenters felt that a
structure owned by the operator, even
though it is off the permit area,
should be exempt from the one-inch-
per-second limitation. The Office
agrees that the location of the proper-
ty with respect to the permit area
should not be a determinant in autho-
rizing waivers to the permittes. The
final rule reflects this.

D. Several commenters feit that the
one-inch-per-second limitation shouid
be subject to waiver by a private
homeowner or lessee therecf, in addi-
tion to structures ownsed by the per-
mittee. Allowance for these types of
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waivers, however, can easily subject
homeowners and. their . lessees. to
undue coercion’ by the mine .oberator.
Additionally, homeowners may waive
rxghts to protection of their property
without realizing the significance of
this action. The average lay person.is
not likely to have adequate technical
knowledge for intelligent selection of
an alternative peak-particle velocity
greund vicration level under a waiver.
In comparison, the permitfee should
have employed competent experts to
conduct blasting and upon whom the
permitiee can rely for advice in decid-
ing whether t0 use the waiver of the
one-inch-per-second limit. Thus, the
Gfifice feels that a provision for a
waiver from private homeowners or
their lessees, other than the permit-
tee, is unjustified.

X1. Section 816.65(k) and (1) (Seclions
818.65(1), (m) of proposed ruies).

A. Several comments were received
cn the use of a scaled-distance formula
of 60 as an acceptable means of com-
pliance ‘with the one-inch-per-second
peak-particle velocity limitation of
Section 816.65(1). As a result of the
ceminents, the following alternatives
were considered, and alternative 1 was
adopted.

(1) Retain the text of the proposed
riules;

(2) Reduce the scaled distance equa-
tion to 59; : .

(3) Use a scaled distance greater
than 60.

B. (1) Scaled distance is an expres-
gion which relates the absolute dis-
tance from a blast to a structurs to
the sguere root of the charge weight
of explosive per delay. Although vibra-
tion data tend to have considerable
scatter, equivalent scaled distances
terd to give similar vibrations, The
scaled distance equation is as follows:

8D = R/VW -

. Where R fs the distance from the blast to
the strueture in feet, and W is the charge
waight per delay. The following examples
will Nustrate this. Given distances of 1,600
feet and 5,000 feet, what is the maximum
charge weight per delay that can be used in
complying with a scaled distance of 60? A&

scaled distance of 54?

1000 ft. 5000 ft.
80 = 1000/ VW 60 = 5000/VW
SD = 60
VW = 1000/60 VW = 5000/60
VW = 16.667 VW = 83.333
W = 273 1b W = 6944 1b
8D = 50 v
50 = 1000/VW 50 = 5060/VW
VW = 20 VW = 100
W = 400 1b W = 10,000 Ib

(2) Analysis of Comments and Alter-
natives

(a) Alternative 2. Several com-
menters stated that a scaled distance
of 50 should be adopted, based either
on ref. 14 or on the commenter’s prac-
tices. Ref. 14 discussed use of 50 as &
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basis for meeting a peak-particle veloc-
ity standard of two-inches-per-second,
and it was the informafion in that bul-
letin that set the established practice.
Because the particle velocity limnita-
tion is being reduced to one-inch-per-
sécond, a higher scaled distance was
required for compliance with this
lower limitation. The scaled distance
of 60 was derived frem the combined
velocity date, p. 71, Ref. 14, The Office
recognizes thai the 80 scaled distance
is an empirically derived number with
g built-in safety factor, and therefore,
permits the operator to seek relief by
deriving a site-specific scaled distance
factor, based on seismographic data
from a particular blast site, subject to
approval by the regulatory authority.
(Section 816.87(b)). :
(b) A few commenters stated that a
scaled distance of 56 will keep vibra-
tions in the 0.5 inch per second range.
The data on page 71 of ref. 14 refute
this assertion. In any event, if the op-
erator has a property at which the
scaled distance of 80 is unduly restric-

tive, he may seek relief under Section’

£16.67(b), by use of site-specific seis-
mograph data.

(¢) Several commenters argued that
the scaled distance of 80, when com-
pared with the scaled distance of 50,
results in a reduction by 30 percent of
the weight of explosives to be detonat-
ed at one time. This is true, but the
fact remains that the scaled distance
“of 60 is necessary to keep vibrations
below one-inch-per-second, unless the
operator seeks relief under Section
816.87(b) or meets the higher scaled
distance by emloying more delays in
the blast.

Q) Alternative 3. A State environ-
mental agency recornmended that the
scaled distance should be 100 for com-
patibility with one inch per second,
but provided no detailed data to sub-
stantiate this, The combined data on
page 71 of ref. 14, furthermore, based
on recordings of 159 blasts in 24 oper-
ations, refutes this contention.

(e) Other comments.

(1) A commenter stated that no
scaled distance is adequate to protect
against a specific level of ground vibra-
tions because of variations in blasting-
cap firing times. (Ref. 23, pp. 17,21, 24
and 27), Manufacturers and the indus-
try have been aware of this firing time
scatter since the development of delay
caps. However, the data enumerated
above, from which the 80 scaled dis-
tance was derived, are empirical data

‘obtained from blasts using detonators

with sssumed scatter in firing times.
Thus the cap scatter is automatically
incorporated and accounted for by the
results of the data analysis supporting
the 60 scaled distance.

(2) One commenter recommended
that the specification that the scaled
distance be determined by reference to
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the distance to the nearest structure
should be clarified, to be the “shortest
distance that seismic waves would
propagate through the earth or along
the surface of the earth,” because the
current wording is believed to be toc
conservative, in some cases, for com-
plex terrain. However, the scaled dis-
tance has historicaliy been measured
on a horizontal plane analagous to
land surveying techniques. (Ref. 25,
pp. 405-408; Ref. 13, p. 7; Ref. 14, pp.
70-72) If the scaled distance of 60 is
too conservative in certain instances in
complex terrain, relief is available
through Section 816.87(b). .

(3) Several commenters suggested
rewording from “within any eight-mil-
lisecond period” to “with at least eight
milliseconds’ separation in time from
all other detonations.” The Office re-
jected this suggestion because it would
unduly restrict an operator’s cptions
in blast design. The premise of the use
of delay intervals (Ref. 13, pp. 8, 9 and
Ref. 14, pp. 40, 70, 71) is that any
amount of explosive detonated within
an- individual interval may act as a
single charge in terms of producing vi-
brations, For an efficient blast design,
an operator may want to use delsy in-
tervals of less than eight milliseconds.
This is permissible under the scaled
distance concept, as long as the maxi-
mum weight of explesive fired within
any eight-millisecond peried is used in
the scaled distance calculation.

(4) A few commenters argued that
the eighi-milliseconds figure is not
specified in Bulletin 656, This is true,
but the data used in calculating the
eight-millisecond specification are ac-
counted for and used in calculations of
the scaled distance formula in Bulletin
858,

X111, Proposed Section 816.85(n).

A few commenters requested that
the provision in the proposed regula-
tions for limiting the duration of
ground vibrstions be deleted. Based on
the review of the comments, the
Office decided to accept this recom-
mendation.

The commenters recommended dele-
tiecn of this section on the grounds
that it is unnecessary, confusing, and
simple to circumvent. The Office
agrees that the Section is unnecessary.
The Office’s rationale for proposing
this Section was that ground vibra-
tions of one-second duration. consti-
tute steady-state conditions. This con-
tention cannct, however, be supported.
This Section was adopted from a State
regulation. Subsequent comments
from that State revealed, however,
that the rule is not based on suffi-
ciently accurate and available data.
Many delay systems designed to have
vibration durations of longer than one
second have been in use for years with
no reported problems, as the com-

menters noted. Spreading vibrations
over a longer time period is one of in-
dustry’s most effective ways. of reduc-
ing peak vibrations, and thus this Sec-
tion would be counter-productive to in-
suring that peak vibrations be mini-
mized under other paragraphs cf these
Sections.

XIV. Proposed Section 816.65(0).

Numerous commenters felt that the
requirement for regulatory approval
of the use of dé’lay systems combining
surface and in-hole delays, as specified
in the propgsed rules, should be de-
leted. Based on rationale provided
with these comments, the Office de-
cided to delete this provisicen, .

Most of the commenters stated that
combination surface/in-hole delay sys-
tems have become common practice
for reducing blast vibrations. They felt
that the scaled distance formula in
Section 816.65(m) and the cne-inch-
per-second peak-particle velocity lmi-
tation in Section 818.65(}), is adequate,
50 that a requirement for specific reg-
ulatory authority approval to use com-
bination surface/in-hole delays is an
unnecessary burden. Several com-
menters felt that the Office is need-
lessly specifying to industry how to
achieve the reguired results, instead of
simply specifying the required results.

A few commenters felt that.an addi-
tional time delay criterion/cr continu-
ous monitoring requirement should be
added. However, according to Ref. 17,
po. 1, 2, these combination systems
have been widely used, with excellent
results, to control ground vibrations.
Flacing additional restrictions on their
use will discourage operators from
using the latest available technology
to control vibrations. The Office
argues that the public is adequately
protected by Sections 815.65(1) and
816.65(1) and that approval of combi-
nation delay systems by the regula-
tory authority is a significant burden,
without benefit. )

s .
§ 818,87 Use of explosives: Seismograph
measuremani,

(A). A number of individuals or orga-
nizations submitted comments in this
section objecting to various provisions.
A few of these stated that the fre-
quency response of structures and the
conditions of structure should be con-
sidered to allow for variances for use
of the prescribed charge weights of
the scaled distance (requirements of
Section 816.65(1)) and (k). Some com-
menters stated that Section 818.67(c)
should be deleted and one commenter
stated that the provisions of Section
216.67(¢c) should be used only if a com-
plaint has been made by a citizen, One
commenter felt that significant eco-
nomic risk should be considered in de-
ciding when a wadiver of the scaled dis-
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tance formula is allowed. One com-
menter stated that the “remocteness of
an area” should alsc be a considera-
tion for allowing for waiver of the
scaled distance formula, and another
felt that because seismograph moni-
toring may be required, a scaled dis-
tance of 50 should be used. Cne com-
menter wanted this Section’s specifica-
tion of a peak-particle velocity of one
inch-per-second replaced by two-
inches-per-second.

Consideration of the comments led
to the following alternatives, and al-
ternative 1 was chosen.

(1) Clarify Section 816.67(c) to pro-
vide that when the regulatory authori-
ty reguires the ccllection and record-
ing of seismoegraph data, it alsc has
the authority to specify the monitor-
ing location. Leave othier provisicns
unchanged.

(2) Allow structural response, eco-
nomic risk, or “remoteness” to be used
as additional factors to authorize waiv-
ers of the scaled distance formula
under Section 816.87(a).

(2) Delete the authorization to the
regulatory authority to require seis-
mographic readings or limits its appli-
caticn.

(B). (1). Several commenters stated
that the frequency response of strue-
tures (Ref..12) and the condition of
structures should be ccnsidered when
allowing for waivers of the scaled dis-
tance tabies based on seismographic
measurements. The abcve discussion
on thie one-inch-per-second pesk-parti-
cle velocity limitation Section 818.65(1)
provided detailed reasons for not
adepting & system of limiting ground
vibrations from blasting, based upon
the Medearis theory of structure re-
sponse. It is not adequately developed
for use at this time, is very complex,
and requires costly, time-consuming
analyses. Condition of a siructure is
not grounds for changing the allow-
able peak-particle velocity, Section
816.85 () and (k) provide that the one-
inch-per-second particle velocity may
not be exceeded at any structure not
ownad or leased by the permitiee,

(2). A few commenters stated that
Paragraph 818.87(c) of these Secticns
should be deleted because it confers
tco much giscretion on the regulatory
authority to require seismographic
readings by .permittees. However, te
provide a mechanism for enforcing the
one-inch-per-second velocity limit, it is
essential that the regulatory authority
have the option to require seismo-
graph measurements, where questions
arise as to the operator’s compliance
with the limit by use of the scaled dis-
tance formula. It is not expected that
the regulatery authority will use its
discretion arbitrarily.

(3). One commenter stated that Sec-
tion 816.67(c) should be ussd only
when there has been a complaint
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made to the regulatory authority
about a permitiee’s biasting., No
reason was given by the commenter
for this. It is anticipated that this pro-
vision  wili be applied mostly where
there have been complaints. However,
where blasting records or inspectors’
observations cast doubt as to the oper-
ator’s compliance with the one-inch
limit by use of the scaled distance for-
mula, the regulatory authority needs
the option to reguire measurements
because use of the scaled distance for-
maula is not considered to provide abso-
lute protection against exceeding a
specific ground vibration level. (Ref.
14)

(4). Ore commenter felt that Section
818.87(c) shoculd be employed only
where there is significant economic
risk. A determination of economic sig-
nificance would provide a vague stand-

rd which would be difficult to admin-
ister, particularly in the field. Detailed
econcmic data, including property val-
uation -materials, would be requirsd.
This data would be costiy to assemble
and access. Further, Sections
515(LX15XC) of the Act requires the
prevention of damage to property
whether or not based on a “significant
econiomic risk,” .

(8). One commenter fell that cpera-
tors in remote areas should be permit-

. ted to use a scaled distance fcrmuls

larger than that required to protec
against one-inch-per-second. Remcte-
ness, however, has nc bearing on
structures, since all structures must be
protected. In fact, operators in remote
areas should niave the least difficuity
in complying with the scaled distance
requirements and the ons-inch-per-
second velocity limitation. Stuctures
in remote areas tend to te located fur-
ther from blasting, thereby allowing
more explosives to be used before ex-
ceeding ths one-inch-per-second veloc-
ity limitation at those structures.

(8). One commenter stated that,
since we have provided in Section
§18.67(c) for the regulatory authority
to require monitoring of all shots, the
scaled distance of 50 should be ade-
guate. The use of selzmic monitoring
and the use of the scaled diziance
equation are two separate optlions for
compliance under Section 818.85. As is
explained in the preamble to Para-
graphs 818.65(kK)-(1), the scsled dis-
tance of 60 is necessary to meet the
one Inch per second pesk-particle ve-
locity limit, if seismographic data is
not obtained.

(7). One commenter wanted the one-
inch-per-second specification of Sec-
tion 816.67 replaced by two-inches-per-
second. For consistency between the
standards of Section 816.65 and 816.87,

the one-inch-per-second must be re-

tained.
(8). A few commenters had nc criti-
cisms of Section 816.67 but suggested
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clarification. In order to clarify the
provisions of Section 816.87, Para-
graph (¢) has been revised to refilect
that when the regulatory authority re-
quires that a semismograph record be
made, it will also have the authority to
specify appropriate data coilection lo-
cations, if necessary.

§ 816.88 Use of explosives: Records of
blasting operations.

(A). Numerous commenters suggest-
ed various changes in the information
required in the blasting record in the
proposed regulations. A review cof the
comments resulted in consideration of
the following alternatives. Alterna-
tives 4 through 8 were adopted.

(1) Retain the text of the propesed
rule;

(2) Establish a minimum distance
specification for documenting particu-
lars sgbout the mnearest structures
(Paragraph 816.68(d));

(3) Change the wording of Section
816.68(k) concerning the charge
weight within any millisecond period;

(4) Add temperature, wind direction,
and approximate wind velocity as data
requirements tc Paragraph 816.68(e);

(5) Add a reguirement for making a
sketch of the delay pattern used;

(6) Change the wording of Para-
graph (m) for clarity.

(T) Replace “person” with “opera-

tor” in Section 818.83(a);

(8) Add a requirement to record the
number of persons uszd in the blasting
Ccrew.

(B). (1). Several commenters suggest-
ed that documentation -of the nearest
structure be limited to siructures
within one-half mile and one com-
menter suggested a distance of 10,000
feet. The raticnale given for the %
mile distance was “to be consisient
with the Act.” However, the Act clear-
ly intends that all structures be pro-
tected, regardiess of the distance from
the blast. The distance to the nearest
structure, whatever the actual dis-
tance, is necessary tc assume that the
structure is adeguately protected, by
either the scaled distance factor or a
seismograph record.

(2). A few commenters suggested
changing the wording of Section
816.6&Xk) to “explosives detcnated
with at least eight millisecorids’ sepa-
ration in time from other detona-
tions.” Based on the detailed rationale
discussion in the preamblie under Sec-
tionn 816.65 (k) and (1), the Cifice has
decided not to make this change, be-
cause delay intervals of less than eight
milliseconds are permissible under the
scaled distance concept, as long as the
maximum weight of explosive fired
within any eight-millisecond period is
used in the scaled distance calculation.

(3). One commenter suggested that
temperature be added as as specific re-
quiremernt in Section 816.88(e). Ref.

. FEDERAL REGISTER, VOL. 44, NO. 50—TUESDAY, MARCH 13, 1979

e




15202

14, p. 65, and Ref. 13, p. 11, state that
airplast propagalinon is influenced by
temperature and wind. So that the
blast record will be useful in determin-
ing possible causes for high airblast
noise levels, the wording “including
temperature, wind direction, and ap-
proximate velocity” has been added to
Section 818.68(e).

(4), Section 515(b)(15XB) of the Act
requires that the blast record contain
*the order and length of delay in the
blasts.” The simplest and clearest way
to accomplish this is through a sketch
of the delay pattern. Thersefore, a pro-
vision for this has been added to the
blast record requirements.

(5). For clarification and consisten-
cy, Paragraph (m) now reads ‘‘initi-
ation system” and the word “person”
is replaced with “operator” in Para-
graph (a). The name of the blaster-in-
charge is already required in Para-
graph (¢). To check compliance with
30 CFR Part 850, which specifies the
allowable maximum number of per-
sons on inadividual blasting crews, a re-
guirement has been added to record
the number of persons in the blasting
crew.

(8). One commenter feit that having
3 blast record open for public inspec-
tion is undesirable because it would be
misunderstcod and misinterpreted.
Section 515(bX15XRB) of the Act spe-
cifically requires maintaining the
availability of records for public in-
spection.

§8 816.71-816.74 Disposal of excess spoil.

30 CFR 816.71-816.74, along with the
definitions of “head-of-hollow” and
“yalley fills” in Section 761.5, regulate
excess spoil. Section 816.71 lists gener-
al requirements that apply to all fills,
including those dealt with in Sections
816.72-816.74. These requirements are
basically safety and environmental
protection standards which the engi-
neer designing the dispcosal area must
satisfy. If the particular spoil disposal
area does not fall within the defini-
tions of head-cf-hollow or valley fill,
thre requirements of Section 816,71 are

the governing reguliations. If the spoil”

disposal area falls within the defini-
tion of valley fill, then in addition to
the more general requirements of Sec-
tion €18.71, the vailey fill must also
meet the requirements of 8Ssaciicn
816.72, If the particular spoil disposal
drea {falls within the definition of
head-of-hoilow fill, then in addition to
the more general requirements of Sac-
tion 816.71 and 816.72 the fill must
comply with Section 818.73. Section
816.74 provides an alternative method
of constructing a head-of-hollow or
valley fill. )

These different approaches were
adopted to allow increased flexibility
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public safety and environmental pro-
tection that Congress mandated.

The flatter fill areas are covered by
the mcre general requirements of Sec-
tion 816.71 since the risk of failure or
pellution of ground or .surface water
may be less than in steeper areas.
Both Sections 816.72 valley fills and
Section 816.73 head-cf-hollow fills are
defined in Section 701.5 of the final
regulations,

For valley fills, Section 818.72 pro-
vides for g fill with-a rock underdrain
constructed withh diversion ditches
that carry surface water away from
and around the f{ill. The engineered
rock underdrain and diversion ditch
system are necessary becsuse valley
fills bleck a path cf water flow from a
watershed above the valley fill. If the
fill is a head-of-hollow fiil, then there
will be a smaller watershed, in which
case Section 816.73 provides that the
fill may be constructed with a rock
chimney drain and water may be di-
verted toward the rock chimwney. Sec-
tion 816.74 governs a special type of

ither head-of-hollow or valley fill
that is made up of at least 80 percent
by volume of sandstone, limestone, or
other durable rocks that do not slake
in water. In such fills, internal drain-
age is more free and failure because of
saturation is much less of a risk, and

ercsion should be minimal. Therefore, .

special methods of construction are al-
lowed.

Spoil disposal practices in mining op-
erations have had a major impact on
the envircnment and, in some cases,
represented a significant hazard to life
and property. The requireraents out-

“lined in these Sections of the final reg-

ulations provide positive measures to
protect life, property, and the environ-
ment by establishing criteria for the
dispoal of excess spoil materials while
achieving adequate drainage control
and long-term stability. Por reference
to the potential eanvircnmental im-
pacts of excess spoil disposal see:
“Final Envircnmental Impact State-
ment OSM-EIS-1,” pp. I1I-13-15.

If excess materials are improperly
placed across drainage channels and
provide inadequate drainage and sta-
bility, disturbance to the hyvdrologic
balance snd impaect on safety could be
profound. (Comptroller General of the
U.S., 1977, pp. 1-2; Cosalgate and
cthers, 1873, pp. §3-94; Hopkins and
others, 1973, p. 9; Tayler, 1948, pp.
406~497), The purpose of delailed con-
struction standards for disposal of
excess spoil is to construct fills which
will net reqguire maintenance over the
life of the fill. Pills constructed for
highways, railroads and buildings are
not only carefuily engineered, but also
monitored and malintained for their

have the capital or equipment fop
long-term maintenance or remedial
action. Therefore, it is essential to
design and construct excess spoil fillg
properly.

Major issues which have been identi
fied based on public comments were
separated into five areas:

(1) Semantic interpretations of the &
terms “haul or convey’ versus ‘‘irans z
port and placed”;

(2) durability requirements for rock
used in underdrains;- :

(3) Lift thicknesses for excess spoi
placement,

(4) Allowance of alternative spoil dis-
posal methods; and

(5) Provisions for the disposal of coa
processing waste in excess spoil filis.

Each of the principal issues, as wel
a5 additional comments, are addresse
below.

The authority for these proposed
Sections is found in Sections 102, 201,
501, 503, 504, 507, 508, 510, and 515 of
the Act. The rationale for selecting:
the final regulations in lieu of the al-
ternatives analyzed in the Regulatory
Anazlysis is found in the context of this
general preamble discussion, the dis-
position of submitied comments relat-
ed to the proposed regulations, and
the preamble to the proposed regula-
tions for these Sections.

Technical literature wused in the ju:
preparation of these Sections is listed ¥
in the preamble discussion for Section
816.91-816.93 in addition to the follow-
ing: .

Bragg, G. H., Jr,, and Ziegler, T. W
1975. Design and Censtruction of Com-
pacted Shale Embankments, Volume
Two: Evaluation and Remedial Treat-
ment of Shale Embankments., 233 pp.
FHWARD-75-62. v

Casagrande, D. R., 1978. Presenta-
tion at Public Hearings Ocinber 286,
1878, and submitted as wriiten com-
ments on the letterhead of Casa-
grande Consultants, October 27, 1978,
3 pp. with 4 page attachment. .

Council on Wage and Price Stabil-
ity/Régulatory Analysis Review
Group. Comments submitted to O8SM,
dated November 27, 1978, pp. 13-17.

Curtis, W. R. 1971la. Strip-mining,
erosion and sedimentation. American
Society of Agricultural Xngineers
Transactions. Vol. 14, no. 3, pp. 434-
4385,

Curtis, W. R. 1971b. Tserraces reduce
runcff and erosion cn surface mine
benches. Journal of Soil and Water
Conservation. Vol. 26, no. 5, pp. 188~
139.

Curtis, W. R., and Superfesky, M. J,
1978. Erosion of Surface-mine spoils,
in New directions in century three:
strategies for land and water use, Soil
Conservation Society of America, 32d

lifetime. In contrast, excess spoil fills
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§818.71 Disposal of excess spoil: General
reguirements.

Secticn 818.71 requires contrelied
placement utilizing current engineer-
ing practices common in embankment
construction for all types of perma-
nent fills. This Section implements the
general requirements outlined in the
Act and is applicable to all excess spoil
disposal areas. For definition of the
different types of fill see 30 CFR
T01.5.

Disposal of excess spoil in designated
offsite storage arsas such as pre-exist-
ing mined benches is presently prac-
ticed in several States. In some areas,
disposal of excess spoil has occurred
without benefit of permits, sufficient
bonding, or minimal provisions for en-
vironmental control. Under the pro-
posed permanent regulations, Section
816.71(a), disposal of ezcess speil was
to be permitted in areas only ‘“other
than mine workings or execavations.”
The Ofiice recognizes the constructive
and beneficial results for dispcsal of
excess spoil in such workings or exca-
vations, and strongly enccurages this
practice which is feasible and consist-
ent with beth the Act and the perma-
nent performance standards. As a
result, the wording of Secticn
816.71(a) has been modified to clarify
the language. )

Commenters said the first cut or box
cut spoils shiould not adhere to the
same requirements as excess spoil. The
commenters said Section 515(d) of the
Act separates the requirements of
steep versus flat slope areas regarding
spoil disposal. The legislative history
and the Act in Section 515(h)(22) do
not indicate that excess spoil regula-
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tions should be divided based upon
mining terrain sloges. Therefore
where box cut or first cut spoils are
not required to achieve approximate
original contour or cannot be handled
in accordance with Section 816.101,

they should be treated as any excess.

spoil and comply with the require-
ments of Sections 816.71-816.74.

Commenters objected to the use of
the phrase “haul or convey” since Sec-
tion 515(b)(22)(A) of the Act uses the
language “transported and placed.”
The legisiative history shows that
“standards rtequire controlled place-
ment of spoil, Spoil must be transport-
ed-hauled by truck or other vehicle-
placed and compacted. . ..” (123 Cong.
Rec. H-7582, July 21, 1977). The intent
of the recommended change was to
allow uncontrolled end-dumping soil
as an acceptable method of spoil place-
ment. This recommendation is reject-
ed.

One commenter noted that the use
of the word “replaced” in Section
816.71(c) regarding topsoil appeared to
e an error. He suggested use of the
term “placed” as an alternative. This
comment was rejected, as “reglaced” is
consistent with Section 816.22.

A commenter suggested that remov-
al of topsoil, vegetative, and organic
material was not necessary “in the
nonstructural porticn of the fill to
insure stability.” The Act, however, re-
quires removal of topsoil in Section
315(b)(5); therefore, this comment is
considered non-substantive and cannof,

_ be accepted.

Some, commenters contended that
all topsoil should be removed from the
entire disposal area before any spoil is
placed on it. This is not implied by the
regulation. OSM reccgnizes that the
entire removal of topscil before spoil
is placed in the area is undesirable.
Concurrent removal of topsoil is ac-
cepted and desirable and minimizes
the disturbances at the disposal site.

A commenter suggested that moder-
ate slopes are not always stable be-
cause the parent bedrock which pro-
duces moderate siopes usually results
In deeply weathered soils. He suggest-
ed that foundation investigations be
required prior to fiil placement. This
comment was rejected, as placing this
reguirement in Section 816.7T1(e)
would be redundant because Section
816.71(n) requires foundation investi-
gatious.

Commenters proposed a variance al-
lowing small depressions or impound-
ments on the crest of fills, if demon-
strated to be consistent with the post-
mining land use and stability of the
fill. Commenters said that such im-
poundments would enhance postmin-

"ing land uses, such as grazing. It is a

commonly accepted engineering and
construction practice te minimize infil-
tration of surface water into the fiil
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is reopened for mining to recover the
. remaining coal.

The authority for this Section is
found in Sections 102, 201, 501, 503,
504, 510, and 516 of the Act. )

.- Discussion of spetific language and
.alternative language to require fixed
percentages.of coal recovery are in the
preamble discussion of Section 816.59

to which the reader is referred for a’

discussion of issues relevant to this
Section.

One comment was received suggest

ing that specific percentages of cecal

. recovery be required. This.comment
was rejected for the reasons explained
in the preamble to Section 816.59.

One commenter suggested that OSM
shculd not promulgate a standard for
coal recovery of underground mining,
on the grounds that.the Act did not
authorize Pederal coal recovery stand-
ards for . deep mines, citing Section
517(2) of the Act limiting inspections
to strlp mines. OSM has rejected this
suggestion on the basis that Section
515(bX(1) itself, and as applied through
Section 516(b)(10), requires ccal recov-
ery standards for deep mines. More-
over, OSM feels that Section 517(a) of
the Act authorizes inspections c¢f un-
derground mines. Section 517(a) au-
thorizes inspection of “surface coal
mining and reclamation operations.”
This ‘phrase "is defined by Section
701(28) of the Act and Section 700.5 of
‘these regulations to include the sur-
‘face effects of underground mining.
The amount of ceal recovered has an
‘effect on the surface in that maximum
recovery can preclude the ‘need to re-
disturb the surface'at a future date, a
primary  objective of this Section of
the regulations. Maximum recovery
from an underground mine may be a
smaller percentage of the total coal
than would be recovered using surface
mining methods if such methods were
feasible for the specific site.

It is understood that the opérator |

must strike a balance between this re-
quirement to maximize coal recovery
and the reqguirements of Sections
817.121-,126 dealing with subsidence
control. Both thé coal recovery plan
and subsidence damage control plan
must be approved by the regulatory
authorlty

§ 817.61- 817 68 Use of exploswes

h These Sections are promulgated
under the -authority of Sections 162,
201, 501,-503,- 504, 507, 510, 515, 518,
and 719 of the Act. Most of the provi-
sions of ‘these. regulatlo'ls are substan-
tially 1dentlca1 t0 “the blastidg per-
formarce standards ‘regulations for
surface = mining -vactivities, (Sections
.-816.61-8186. 68)-+To . that extent, the
_reader is:veferred to: the -appropriate
‘portions:of the preamble for Part-818,

which contaln nale, in'gener-
al, for-parts

317 61 817.68
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which are not specifically dsscussed in
the preamble to Part 817,

§817.61 Use of expios@ves: General re-
quirements.

Numerous comments...were reeeived
which pertained specifically to Section
817.61. As a result;of these comments,
the following alternatives were consid-
ered and alternatives. two, three and
four were adopted by the Office. -

1. Retain the wording of Section
817.61(a) as proposed.

2. Revise Section. 817, 61 to restrict
Section - 817. 61—817 68 to only surface
blasting activities incident to under-
ground mining, including construction
of initial rounds.of slopes and shafts.
As a result .of ‘such an addition, por-
tions of ‘Section 817.85(a) of the pro-
posed regulations would become un-
necessary.

3. Delete reference in Section
817.61(a) to Sections 816.61-818.88.

4. Delete Section 817.61 of the pro-
posed ‘regulations, which required a
blasting schedule for surface blasting
incident to underground mining.

Alternative 2—Numerous com-
menters have pointed out an cbvicus
ambiguity in the proposed bilasting
regulations for underground mining.
Although proposed Section 817.65(a)
stated that the provisions of that Sec-
tion applied only to blasting conduct-
ed on the surface, that distinction was
not- made for ‘the rest of Sections
817.61-817.68, Adoption of alternative
two clarified the Office’s intent not to
regulate - blasting performed under-
ground, because this actmty is ade-
quately controlied by MSHA. By
adding Section 817.8i(a) to the final
rules, prooosed Section 817.65(a) was
made um*ecessary and Wa.s changed in
the final rules. y

Alternative 3—In response to com-
ments that underground mining activi-
ties should not be subject to all re-

-quirements of Sections 8186,61-816.68,

the Office revised Section 817.61(a) so
that the final rules reguire under-
ground mining activities to comply
only with = Sections 817.61-817.68,
which have been appropriately tai-
lored solely for those activities.
~ Alternative 4—Several commenters
chjected to the requirement of the
proposed rules for a blastihig schedule
for surface blasting incident to under-
ground mining. The Office agrees be-
cause it was not the intent ¢f:Congress
to require a blasting schedule for this
type of blasting. Section 817.65(a), re-
quiring . a 24 hour notification for
blasts of this type, is adequate protee-
tion for the public, given the limited
frequency -and -duration of surface
blasting associated with urdergz ound
mining activities.

One commenter poinied ouil that
MSHA’s proposed rule, Section
77.1308(1),. will allow blasting at night

‘corporating, by reference,

15259

"in slopes and shafts at underground

operations except for the initial
rounds on the surface. The -Office
finds no conflict with MSHA’s pro-
posed rule, as the Office does not reg-
ulate blasting under Pary 817 inside
underground mine - workings. Initial
rounds of slopes and shafts have been
provided for in final Section 817.61(a)
which regulates surface blasr,lng for
underground mining. -

§817.62 Use  of explosaves Preblasting
survey. : ‘

A few commenters recomme_nded
limiting the area in which preblast
surveys are required.for surface blast-
ing -associated “with underground
mining to’a one- half ‘mile radius from
the blasting activities, as provided for
in Section 515(b)(15) of the Act. The
Office accepted these comments, be-
cause there was no apparent basis to
expand the area for mandatory pre-
blast surveys -from surface mining

(one-half mile) for underground mines .

(any portion of the mme)

§8h 65 Use ef e‘{plosxves Surface biast-
ing requirements. .

(1) Several comments were received

concerning the 24 hour notice required
for surface blasting in suppori of un-
derground 'mining in the proposed
rules. As a result of these comments
the following altarnamves were consid-
ered and alternative 2. Was adopced-— )

1. Retain the wording as pubhshed ’

in the proposed regllations.

2. Modify Section: 817.65(b) by in-
serting “apprommately 'm “front’ of
“24 hours” and inserting * surface "m.
front of “blasting event.”

©3. Change the Section to require a

notice -at least 10 days, but not more

than 20 days, prior to blasting.

4. Delete the S#ction, :

Alternative 2. 'One commeénter ob-
jected that the notice of blasting was
required to'be given éxactly 24 hours
prior to blasting. As this would not be
necessary or practical if there are a
large number of surroundmg residents
to be netified, the word “approxlmate-
ly” has been added to gualify the ad-
vance notice requirement,

Alternailive 4. The same commenter
also questioned the Office’s authority
to promulgate blasting regulations for
underground mines, -because blasting
is not one. of the 'subjects listed in Sec-
tion 518(d) of the Act. However, Sec-

ion 516(b)(10) of the Act makes all of
the performance standards of Section
515 of the Act applicable to “other
surface impacts” not specified in Sec-
tion 516(b) of the Act, thereby in-

515(b)(15) of the ‘Act. Further, Section
516(d) of the Act makes the permit ap-
plication requirements of Title V of

the Act applicable to underground °

mining. Under the permit _application
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requirements at Section 507(g) of the
Act, there is a requirement that the
applicant establish how the blasting
provision of 515(h)(15) of the Act will
be met. Therefore, the . Office does
have the authority to promulgate
‘rules for su"face blasting at under-
ground coal mines that are in accord-
ance with Sectxon 515(b)(15), as modi-
fied so as to accommodate any distinct
difference between surtace and under-
ground coal mining.

Surface blasting asscciated with un-
derground coal mining, as compared to
surface mines, commonly involves a
lesser quantity of explosives and is not
of such a continuing nature as for sur-
face mining activities, because smaller
surface areas of overburden removal
are involved. However, underground
mining activities do involve substantial
blasting for road or fa.cmtles construc-
tion, “facing-up’ “operations for instal-
lation of adits, and initial blasts for
slopes and shafts. The environmental
impact of .these generally smaller
blasts, conducted for a shorter -time
period, is less severe than the legisla-
tive --history indicates fer surface

“mining blasts. Therefore, the provi-
sions of Section 515(b)15)(4A) of the
Act Tequired modification .as. appiied
to Underground mining activities. In
the Office’s Judgme'lt a ‘notification
of bla.stmg appr ommately 24 hours in
advance of the blast will provide ade-
qua 8 notlflcatxon for the mfrequem
: type of blasting. invelved. .

‘Alterndtive 3. "One commenter rec-

ommended tha.t notifying residents
within % n'ule ab least 10 days, but not
more'than 20 days, prior to any blast-
ing event be required oxly fer “facing-
up_‘operations,” on ‘the theory that
this modification would conform Part
817 to proposed Section 316 84(a). Sec-
tion 816.64, homever requ_res publish-
‘ing a blasting schedule’ in the local
newspapar “for all types of blasting.
Bécause there was no basls shown by
the ccmmente*' to dstmgur«*h among
the types of b”la.stmv in surface work
in under ground miring, the Omco re-
Jected the comment.

“(2) 9817 65(d). One co*'rnenter re-

quested clarification. as to which un-
derground mining -activities require
rmaintenance of signs under Section
817.11¢f). In response, the Office has
clarified the wording of this Section to
specify persons who conduct surface
blasting incident. to : underground
mining. The commenter  correctly
noted that, as . proposed Section
817.65¢d) would have réqmred any
person conducting uvldergromd
mining activi ties to comply with all of
the prov1sror\s of Sectlon B17.11(£).

§817.68 1. Use of exploqhes Record of
blasting operatmns 3

rv ted to t‘1e bla,.,tmg record require-
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ments of proposed Section 817.68 were
received. Some commenters felt that it
was unclear whether Section' 817.68
applied to blasts fired underground.
However, the wording of . :Section
817.61(a) iri the final rules makes it
clear that only olasts fired on the sur-
face and initial Tounds in construction
of shafts and’ adlts are subject to the
provisions of Section 817.68. -
(2). Oné commeénter sugg’-‘sted that a
threshold size of blast be specified
below which a blasting record. is not
required. The Office rejected this sug-
gestion. A3 Is discussed in detail in the
preamsble to Section 816.81, blasting
Involving the use of more than five
pounds of explosives, needs to be close-
1y regulated, becaus# of the. potential
for damage and harm to. the public. In
order that the. regulatory authority
can properly evaluate whether the re-
-quirements of the regulations specify-
ing procedures and standards for
blasting of ‘over five pounds are being
complied with, it is necessary that the
identity, lecation, duration, types, and
amounts of explosives used be record-
ed. These items will establish whether
the operator, is, in fact, blasting with
more or less than five pounds. Fur-
thermor the number. and types of
holes. and descmptxon of delays wmsed
are appronriate means for eross-check-
ing -the claims of the operator in.the
total weight of explosives used per

- blast. Finally, other data required by

Sectron 816.68 are useful to estabxish a

ator can predict how to'conduct nlast-
ing over time,

§ol7 71 81774 Dlsposal of . underground'

development waste and; excess spoil.

"Authority for these - Sections  is
found in Sections 1062, 201, 501, 503,

50‘7 508, 510, 515, and 516 of the Act.

The basis and purpose of these Sec-
tmns arg the same as. for Sections
816.71-816.74 of -this Succha,pter All
public comments discussed in the por-
tion of the preamble rela.tmg to Sec-
tions- 816.71- 816.74 were -considered
and similarly dispcsed of with respect
to Sections 817.71-817.74, .because the
Office believes that the differences be-
tween .underground . and . .surface
mining do not justify differences in
the coal development waste and excess

-spoil disposal requirements between

structures asscciated. with. surface
mining and those aseociated wlth un-
derground - mining. In effect
Oifice believes that disposal of ‘under
ground development wastes’ pursuant
to these Sectichs will provide, and is
necessary to ingure, the same level of
protection for the :environment and
public health and safety as is required
for the disposal of excess spoil associ-
ated with surface mining., ..

The “reader -is-referred-to -Sections
816.71- 816 T4 for a dlSCUS.leIl of com-.

REGISTER, VOL.

-dxscmsmn of comments a.nd issues rel-

ments and issues relative to Sections
817.71-817.74. ) )

§817.81-89 . Coal. processing waste: banks
" and disposal of non-coal waste. . .
Authority for” these Sections i

found in Sections 102, 201, 501, 503,

504, 567 508 510, 515 a.nd 517 ‘of the

Act. :

The basis a.nd purpose. of these Sec-
tions are the same -as for Sections
816.81-816.89 of this Subchapter. All
‘public comments discussed in the por-
tion of the preamble relating to Sec-
tions -816181—‘&16‘;{}9 were considered
and similarly disposed of with respect
to Sections 817.81-817.89, because
OSM ‘believes that ‘the dlﬁerences be-
tween surface .and underground
mining do not. justify differences in
the ws,ste dlsposal requu'ements be-
tween structures associated with sur-’
face mining and those, assocxated with
Lnderground mining:

The reader is referred to Sections
816, 81-816 89 of the preamble for a

ative to Sections 817.81- :8117. 89

§ 817.91-817.93 _~_Coal 'processmg
Pams-and embankments.
“The puthority for these Sections is
found in Section 516 of the Act, in ad-
d1t10n Yo, Sections of the Act, cited in
the. preamble dlscussxon of SectxonsA
816.91-816.93. ’
“‘The basis.and purpose of these Sec:
tions - sare the same as for ‘Sectioms
$16.91-816.93. of this- Subéhapter. Al}

waste;

public comments ‘discussed. in. the pre-

amble relatmg ‘to. Sections '816.91-
B16.93 were considered and “similarly
disposed of, with respect to Sections
817.91-817.93, because OoSM _beheves
that the differences between surface
and underground mining'do not justi-
fy differences in the . coal processing
waste dam requirements between
structures associated -with surface
mining and.those as»ocrated with un-
derg ound mining.

‘§817.95 -Air resgurces protectien.

The basis and purpose of this See-
tion are the same as for Section 818.95
of this Subchapter. All public com-
ments discussed in the preamble to
Section 816.95 ‘were considered -and
similarly disposed ‘of With-‘respect to
Section 817.95. The statutory authori-
iy for this Section is the same as that
for 816.95 with the addition of Section
516 of the Aect, ‘Consideration of
whether underground mmes should be
regulated differently - tha.n surface
mines with . respect. to air pollution
control is discussed, in the preamble to
30 .CFR 784.26. Fuvltwe dust -contro}.
techniques-are: the: same whether the
dust originates:from surface or undes-

’ d-~therefore-Section
; V_'a‘} fo Seculon 816.95.
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§ 780.4 Respongibilities.

(a) It is the responsibility of the ap-
plicant to provide to the regulatory
authority all of the information re-
quired by this Part, except where spe-
cifically exempted in this Part.

(b) It is the responsibility of State
and Federzl governmental agencies te
provide information tc the regulatory
authority where specifically required
in this Part.

§780.11 Operation plan: General require-
ments.

Each application shall contain a de-
scription of the mining operations pro-
posed to be conducted during the life
of the mine within the proposed mine
.plan area, including, at a minimum,
the following:

(a) A narrative description of the
type and method of ccal mining proce-
dures and proposed engineering tech-
niques, anticipated annual and total
production of coal, by tonnage, and
the major equipment to be used for all
aspects of those operations; and

(b) A narrative explaining the con-
struction, modification, use, mainte-
nance, and removal of the following
facilities (unless retention of such
facilities is necessary for postmining

land use as specified in Section
816.133):

- (1) Dams, embankments, and other
impoundments;

(2) Overburden and topsoil ha.ndlmg
and storage areas and structures;

(3) Coal removal, handling, storage,
cleaning, and transportation areas and
structures;

(4) Spoil, coal processing waste, and
‘non-coal waste removal, handling,
storage, transportation, and disposal
areas and structures;

(5) Mine facilities; and

(6) Water and air pollution control
facilities.

§780.12 Operation plan: Existing struc-
tures.

(a) Each application shall contain a
description of each existing structure
proposed to be used in connection with
or to facilitate the surface coal mining
and reclamation operation. The . de-
scription shall include—

(1) Location;

(2) Plans of the structure which de-
scribe its current condition;

(3) Approximate dates on which con-
struction of the existing structure was
begun and completed; and

(4) A showing, including relevant
monitoring data or other evidence,
whether the structure meets the per-
formance standards of Subchapter K
(Permanent Program Standards) of
this Chapter or, if the structure does
not meet the performance standards
of Subchapter K of this Chapter, a
showing whether the structure meets
the performance standards of Sub-
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chapter B (Interim Program Sta.nd-
ards) of this Chapter.

(b) Each application shall contain a
compliance plan for each existing
structure proposed to be modified or
reconstructed for use in connection
with or to facilitate the surface coal
mining and reclamation operation.
The compliance plan shall include—

(1) Design specifications for the
modification or reconstruction of the
structure to meet the design and per-
formance standards of Subchapter K
of this Chapter;

(2) A construction schedule which
shows dates for beginning and com-
pleting interim steps and final recon-
struction;

(3) Provisions for monitoring the
structure during and after modifica-
tion or reconstruction to ensure that
the performance standards of Sub-
chapter K of this Chapter are met;
and

(4) A showing that the risk of harm
to the environment or to public health
or safety is not significant during the
period of modification or reconstruc-
tion.

§780.13 Operation plan: Blasting.

Each application shall contain a
blasting plan for the proposed permit
area, explaining how the applicant in-
tends to comply with the requirements
of 30 CFR 816.61-816.68 and including
the following:

(a) Types and approximate amounts
of explosives to be used for each type
of blasting operation to be conducted;

(b) Description of procedures and
plans for recording and retention of
information on the following during
blasting—

(1) Drilling pa.tterns includmg size,
number, depths, and spacing of holes;

(2) Charge and packing of holes;

(3) Types of fuses and detonation
controls; and

(4) Sequence and timing of firing
holes.

(¢) Description of blasting warning
and site access control equipment and
procedures;

(d) Description of types, capabilities,
sensitivities, and locations of use of
any blast monitoring equipment and
procedures proposed to be used;

(e) Description of plans for record-
ing and reporting to the regulatory au-
thority the results of preblastmg sur-
veys, if required; and

(f) Description of una.vmdable haz-
ardous conditions for which deviations
from the blasting schedule will be
needed under 30 CFR 816.65(b).

§ 780.14 Operation plan: Maps and plans.

Each application shall contain maps
and plans of the proposed mine plan
and adjacent areas as follows—

(a) The maps and plans shall show
the lands proposed to be affected

throughout the operation and any
change in a facility or feature to be
caused by the proposed operations, if
the facility or feature was shown
under 30 CFR 779.24-779.25.

(b) The following shall be shown for
the proposed permit area unless spe-
cifically required for the mine plan
area or adjacent area by the require-
ments of this Section:

(1) Buildings, utility corridors and
facilities to be used;

(2) The area of land to be affected
within the proposed mine plan area,
according to the sequence of mining
and reclamation;

(3) Each area of land for which a
performance bond or other equivalent
guarantee will be posted under Sub-
chapter J of this Chapter;

(4) Each coal storage, cleaning and
loading area;

(5) Each topsoil, spoil, coal waste,
and non-coal waste storage area;

(6) Each water diversion, collection,
conveyance, treatment, storage, and
discharge facility to be used;

('7) Bach air pollution collection and
control facility;

(8) Each source of waste and each
waste disposal facility relating to coal
processing or pollution control;

(9) Each facility to be used to pro-
tect and enhance fish and wildlife and
related environmental values;

(10) Each explosive storage and han-
dling facility; and

(11) Location of each sedimentation
pond, permanent water impoundment,
coal processing waste bank, and coal
processing waste dam and embank-
ment, in accordance with 30 CFR
780.25, and fill area for the disposal of
excess spoil in accordance 30 CFR
780.35.

(c) Maps, plans, and cross-sections
required under Paragraphs (b)4), (5),
(10), and (11) of this Section shall be
prepared by, or under the direction of
and certified by a qualified registered
professional engineer, or professional
geologist, with assistance from experts
in related fields such as land surveying
and landscape architecture, except
that—

(1) Maps, plans and cross-sections
for sedimentation ponds may only be
prepared by a qualified registered pro-
fessional engineer; and

(2) Spoil disposal facilities, maps,
plans, and cross-sections may only be
prepared by a qualified registered pro-
fessional engineer.

§780.15 Air pollution control plan,

(a) For all surface mining activities
with projected. production rates ex-
ceeding 1,000,000 tons of coal per year
and located west of the 100th meridian
west longitude, the application shall
contain an air pollution control plan
which includes the following:




- dwelling as required in 30 CFR
761.12(e).

§782.17 Permit term information.

(a) Each application shall state the
anticipated or actual starting and ter-
mination date of each phase of the un-
 derground mining activities and the
anticipated number of acres of surface

lands to be affected, and the’ horizon-

tal and vertical extent of proposed un-
derground mine -workings, for each
phase of mining and over the total life
of the permit.

(b) If the applicant proposes to con-
duct the underground mining activi-
ties in excess of 5 years, the applica-

tion shall - contain the information

needed for the showing required under
30 CFR 786.25(a).

§782.18 Personal injury and property
damage insurance information.

Each application shall contain either
a certificate of liability insurance or
evidence that the self-insurance re-
quirements in 30 CFR 806.14 are satis-
fied. : .

§782.19 Identification of other licenses
and permits.

Each application shall contain a list
~of all other licenses and permits

needed by the applicant to conduet

the proposed underground mining ac-
tivities. This list shall identify each li-
cense-and permit by—

(a) Type of permit or license; -

(b) Name and address of issuing au-

thority;

(c) Identification numbers of appli-
cations for those permits or li¢énses
or, if issued, the identification num-
bers of the permits or licenses; and

(d) If a decision has been made, the .

date of approval or. dxsapproval by
each issuing authority.

§ 782.20 Identification of location of
public office for filing of application.

Each application shall identify, by
name  and address, the public office
where the applicant will simultaneous-
ly file a copy of the application for

public  inspection under 30 CFR
786.11(d).. ’
§ 782.21 Newspaper advertisement and

proof of publication.

A copy of the newspaper advertise-
ment of the application and proof of
publication of the advertisement shall
be filed with the regulatory authority
and made a part of the complete appli-
cation not later than 4 weeks after the
last date of publication required under
30 CFR 786.11(a).

-
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PART 783—UNDERGROUND MININ‘G-

PERMIT APPLICATIONS—MINIMUM
REQUIREMENTS FOR INFORMA-
TION ON ENVIRONMENTAL RE-
SOURCES

Sec.. )

783.1 Scope.

783.2 Objectives.

783.4 Responsibilities.
783.11 General requirements.

783.12 General environmental resources in-
formation.

783.13 Description of hydrology and geolo-
gy: General requirements.

783.14° Geology description.

783.15 Ground water information.

783.16 Surface water information.

783.17 Alternative water supply informa-
tion.

783.18 Climatological information.

783.19 Vegetation information.

783.20 Fish and wildlife resources mforma—
tion.

783.21 Soil resources information.

783.22 Land use information.

783.24 Maps: General requirements.

783.25 Cross sections, maps, and plans.

783.27 Prime farmla.nd investiga,tion

AUTHORITY: "Secs. 102, 201, 501, 503, 504,
506, 507, 508, 509, 510, 511, 513, 514, 515, 516,
517, and 522, Pub. L. 95-87, 91 Stat. 445. (30
U.S.C. 1201, 1211, 1251, 1253, 1254, 1256,
1257, 1258, 1259, 1260, 1261, 1263, 1264, 1265,
1266, 1267, and 1272).

§783.1 Scope

This Part- establishes the minimum
requirements for the Secretary’s ap-
proval of regulatory program provi-
sions for the environmental resources
contents of applications for permits
for underground mining activities.

§783.2 Objectives.

The objectives of this Part are to
ensure that each application provides
to the regulatory authority a complete
and accurate description of the envi-
ronmental resources that may be im-
pacted or affected by proposed under-
ground mining activities.

§ 783.4 Respongibilities.

(a) It is the responsibility of the ap-
phca.nt to provide, except where spe-
cifica.lly exempted in this Part, all in-
formation required by this Part in the
application.

(b) It is the responsibility of State
and Federal Government agencies to
prov1de information for apphcatlons
as specifically required by this Part.

§ 783.11 General requirements.

Each permit application shall in-
clude a description of the existing,
premining "environmental resources
within the proposed mine plan area
and adjacent areas that may be affect-
ed or impacted by the proposed under-
ground mining activities.

§783 12 General envn-o
mformntlon -

- Each a.pphcatioﬁ shall describ a.n»'j

identify—

(a) The size, sequence and timmg Y

the subareas of the mine plan area for
which it is anticipated that individual
permits for mining will be requested
over the estimated total life of the
proposed underground mining activi-
ties; and

(b) The nature of cultural and his-
toric resources listed or eligible for
listing on the National Register of His-
toric Places and known archeological
sites within the proposed mine plan
and adjacent areas. The description
shall be-based on all available informa-
tion, including, but not limited to, data
of State and local archeological, his-
toric, and cultural preservation agen-
cies.

§783.13 Description of hydrology and ge-
ology: General requirements.

(a) Each application shall contain a
description of the geology, hydrology,
and water quality and quantity of all
lands within the proposed mine plan
area, the adjacent area, and the gener-
al area. The description shall include
information on the characteristics of
all surface and ground waters within
the general area, and any water which
will flow into or receive discharges of
water from the general area. The de-
scription shall be prepared according
to Sections 783.13-783.16 and conform
to the following:

(1) Information on hydrology, water
quality ‘and quantity, and geology re-
lated to hydrology of areas outside the
proposed mine plan area and within
the general area shall be provided by
the regulatory authority, to the extent
that this data is available from an ap-

‘propriate Federal or State agency.

(2) If this information is not availa-
ble from those agencies, the applicant
may gather and submit this informa-
tion to the regulatory authority as
part of the permit application.

(3) The permit shall not be approved
by the regulatory authority until this
information is made available in the
application. - )

(b) The use of modeling techniques
may be included as part of the permit
application, but the same surface.and
ground water information may be re-
quired for each site as when models
are not used.

§783.14 Geology descnptlon.
(a) The description shall ‘include a

general statement of the geology
within the proposed mine plan area,

down to and including the first aquifer ,
to be affected below the lowest coal

seam to be mined. The geology for
areas proposed to be affected by sur-
face operations and facilities, those
surface lands overlying coal to be
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that reaffecting the land in the future
through surface coal mining oper-
ations is minimized.

§ 816.61 Use of explosives:
quirements.

(a) Each person who conducts sur-
face mining activities shall comply
with all applicable State and Federal
laws in the use of explosives.

(b) Blasts ‘that use more than 5
pounds of explosive or blasting agent
shall be conducted according to the
schedule required by Section 816.64. °

(c) All blasting operations shall be
conducted by experienced, trained,
and competent persons who under-
stand the hazards involved. Each
person responsible for blasting oper-
ations shall possess a valid certifica-
tion as reQuired by 30 CFR 850.

§ 816.62  :Use - of exploswes
. survey.

(a) On the request to the regula.tory
. authority by a resident or owner of a
dwelling or structure that is located
within one-half mile of any part of the
‘permit area, the person who conducts
the surface mining activities shall
promptly conduct a pre-blasting
ssurvey of the dwelling or structure
and promptly submit a report of the
survey to the regulatory authority and
to the person requesting the survey. If
a structure is renovated or added to,
subsequent to a pre-blast survey, then
upon request to the regulatory author-
ity a survey of such additions and ren-
_ ovations shall be performed in accord-
_ance with this Section. Y

(b) The survey shall determme the
condition of the dwelling or structure
and document any pre-blasting
damage and other physical factors
that could reasonably be affected by
the blasting. Assessments of structures
such as pipes, cables, transmission

Pre-blasting

lines, and wells and other water sys- .
* . tems shall be limited to surface condi-

tion and readily available data. Special
attention shall be .given to the pre-
blasting condition of wells and other
water systems used for human,

animal, or agricultural purposes and .

to the quantlty and quality of the
water.

(¢) A written report’ of the survey
shall be prepared and signed by the
person who conducted the survey. The
report may include recommendations

of any special conditions or proposed

. adjustments to the blasting procedure
which should be incorporated into the
blasting plan to prevent damage.
Copies of the report shall be provided
to the person requesting the survey
. and to the regulatory authority. If the
~person-requesting the survey disagréees
with the results of the survey, he or
she may notify, in writing, both the
permittee and the regulatory authori-

Genera] re-

RULES AND REGULATIONS

ty of the specific areas of disagree-
ment.

§ 816.64 Use of explosives: Public notice of
blasting schedule.

(a) Blasting schedule publication.

(1) Each person who conducts sur-
face mining activities shall publish a
blasting schedule at least 10 days, but
not more than 20 days, before begin-
ning a blasting program in which
blasts that use more than 5 pounds of
explosive or blasting agent are deto-

 nated. The blasting schedule shall be

published in a newspaper of general
circulation in the locality of the blast-
ing site.

(2) Copies of the schedule shall be
distributed by mail to local govern-
ments and public utilities and by mail
or delivered to each residence within
one-half mile of the permit area de-
scribed in the schedule. For the pur-
poses of this Section, the permit area
does not include haul or access roads,
coal preparatlon and loading facilities,
and transportation facilities between
coal excavation areas and coal prepa-
ration or loading facilities, if blasting
is not conducted in these areas. Copies
sent to residences shall be accompa-
nied by information -advising the
owner or resident how to request a
pre-blasting survey.

(3) The person who conducts the
surface mining activities shall repub-
lish and redistribute the schedule by
mail at least every 12 months.

" (b) Blasting schedule contents.

- (1) A blasting schedule shall not .be
so general as to cover the entire
permit area -or all working hours, but
shall identify as accurately as possible
the location of the blasting sites and
the time ‘periods when blasting will
occur.

(2) The blasting schedule shau con-
tain at a minimum — -

(i) Identification of the specific
areas in which blasting will take place.
Each specific blasting area described
shall be reasonably compact and not

‘larger than 300 acres; "

(ii) Dates and time periods when ex-

. plosives are to be detonated. These pe-

riods shall not exceed an aggregate of
4 hours in any one day;

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

(iv) Types of audible warnings and
all-clear signals to be used before and
after blasting; and

(v) A description of unavoxda.ble haz-
ardous situations referred to in Sec-
tion 816.65(b) which have been ap-
proved by the regulatory authority for
bla.stmg at times other than those de-
scribed in the schedule.

(c) Public notice of changes to blast-
ing schedules.

(1) Before blastmg in areas or at
times not in a previous schedule, the
person who conducts the surface

mining activities shall prepare a re-
vised blasting  schedule according to
the procedures in Paragraphs (a) and
(b) of this Section. Where notice has
previously been mailed to the owner or
residents under Paragraph (a)(2) of
this Section with advice on requesting
a pre-blast survey, the nofice of
change need not include information
regarding pre-blast surveys.

(2) If there is a substantial pattern
of non-adherence to the published
blasting schedule as evidenced by the
absence of blasting during scheduled
periods, the regulatory authority may
require that the person who conducts
the surface mining activities prepare a
revised blasting scliedule according to
the procedures in Paragraph (e)(1) of
this Section.

§ 816.65 Use of explosives: Surface blast-
ing requirements.

(a) All blasting shall be conducted
between sunrise and sunset.

(1) The regulatory authority may
specify more restrictive time periods,
based on public requests or other rele-
vant information; according to the
need to adequately protect the public
from adverse noise.

(2) Blasting may, however, be con-
ducted between sunset and sunrise if:

‘(1) a blast that has been prepared
during the afternoon must be delayed

‘due to the occurrence of an unavoid-

able hazardous condition and cannot
be delayed until the next day because
a potential safety hazard could result

that cannot be adequately mitigated.

(ii) in addition to the required warn-
ing signals, oral notices are provided to
persons within one-half xmle of the
blasting site; and

(iii) a complete written report of
blasting at night is filed by the person
conducting the surface mining activi-
ties with the regulatory authority not
later than 3 days after the night blast-
ing. The report shall include a descrip-
tiord in detail of the reasons for the
delay -in  blasting including why' the
blast could not be held over -to ‘the
next day, when the blast was actually

-conducted, the warning notices given,

and a copy of the blast report required
by Section 816.68.

(b) Blasting shall be conducted at
times announced in the blasting sched-
ule, except in those unavoidable haz-
ardous situations, previously approved
by the regulatory authority in the
permit application, where operator or
public safety require unscheduled det-
onation.

(¢) Warning and all-clear signals of
different character that are audible
within a Tange of one-half mile from
the point of the blast shall be given.
Each person within the permit area
and each person who resides or regu-
larly works within one-half mile of the
permit area shall be notified of the
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meaning of the signals through appro-
priate instructions. These instructions
shall be periodically delivered or oth-
erwise communicated in a manner
which can be reasonably expected to
inform such persons of the meaning of
the signals. Each person who conducts
surface mining activities shall main-
tain signs in accordance with Section
816.11(f).

(d) Access to an area possibly subject
to flyrock from blasting shall be regu-
lated to protect the public and live-
stock. Access to the area shall be con-
trolled to prevent the presence of live-
stock or wunauthorized personnel
during blasting and until an author-
ized representative of the pérson who
conducts the surface mining activities
has reasonably determined—

(1) That no unusual circumstances,

such as imminent slides or undetonat- .

ed charges, exist; and

(2) That access to and travel in or
through the area can be safely re-
sumed

(e)(1) Airblast shall be controlled so
that it does not exceed the values
specified below at any dwelling, public
building, school, church, or commer-
cial or institutional structure, unless
such structure is owned by the person
who conducts the surface mining ac-
tivities and is not leased to any other
person. If a building owned by the
_person conducting surface mining ac-

tivities is leased to another person, the -

lessee may sign a waiver relieving the
operator from meeting the airblast
limitations of this paragraph.

Lower frequency limit of . Maximum
measuring system, Hz level in dB
(+3dB) ’
0.1 Hz or lower — flat response:

. 135peak.
2 Hz or lower — flat response "
6Hz or lower — flat response
C-weighted, slow response

(2) In all cases except the C-weight-
ed, slow-response, the measuring sys-
tems used shall have a flat frequency
response of at least 200 Hz at the
upper end. The C-weighted shall be
measured with a Type 1 sound level
meter that meets the standard Ameri-
can National Standards - Institute
(ANSI) S1.4-1971 specifications. The
ANSI S1.4-1971 is hereby incorporated
by reference as-it-exists on thé date of
adoption of this Part. Notices of
changes made to this publication will
be periodically published by OSM in
the FEDERAL REGISTER. ANSI S1.4-1971
is on file and available for inspection
at the OSM Central Office, U.S. De-
partment of the Interior, South Interi-
or Building, Washington, D.C. 20240,
at each OSM Regional Office, District
- Office; -and- Field Office and at the
central office of any applicable State
regulatory authority. Copies of this
publication may also be obtained by
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writing to the above locations. A copy
of this publication will also be on file
for public inspection at the FEDERAL
REGISTER Library, 100 L Street N.W.,
Washington, D.C. Incorporation by
reference provisions approved by the
Director of the FEDERAL REGISTER Feb-
ruary 7, 1979. The Director’s approval
of this incorporation by reference ex-
pires on February 7, 1980.

(3) The person who' conducts blast-
ing may satisfy the provisions of this
Section by meeting any of the four
specifications in the chart in para-
graph (e)(1) of this Section.

(4) The regulatory authority may re-
quire an airblast measurement of any
or all blasts, and may specify the loca-
tion of such measurements.

(f) Except where lesser distances are
approved by the regulatory authority,
based upon a pre-blasting survey, seis-
mic investigation, or other appropriate
investigation, blasting shall not be
conducted within—

(1).1,000 feet of any building used as
a dwelling, school, church, hospital, or
nursing facility; and /

(2) 500 feet of facilities including,

but not limited to, disposal wells, pe--

troleum or gas-storage facilities, mu-
nicipal water-storage facilities, fluid-
transmission pipelines, gas or oil-col-
lection lines, or water and sewage
lines.

(g) Flyrock, including blasted mate-
rial traveling along the ground, shall
not be cast from the blasting vicinity
more than half the distance to the
nearest dwelling or other occupied
structure and in no case beyond. the
line of property owned or leased by
the permittee, or beyond the area of

regulated access required under para- .

graph (d) of this Section.
(h) -Blasting shall be conducted to

prevent injury to persons, damage to

public or private property outside the
permit area, adverse impacts on any
underground mine, and change in the
course, channel, or availability of
ground or surface waters outside the
permit area.

(i) In all blasting operatlons except
as otherwise authorized in this Sec-
tion, the maximum peak particle ve-
locity shall not exceed 1 inch per
second at the location of any dwelling,
public building, school, church, or
commercial or institutional building.
Peak particle velocities shall:be re-
corded in 3 mutually perpendicular di-
rections. The maximum peak particle
velocity shall be the largest of any of
the three measurements. The regula-
tory authority may reduce the maxi-
mum peak particle velocity allowed, if
it determines that a lower standard is
required because of density-of popula-
tion or land use, age or type of struc-
ture, geology or hydrology.of the area,
frequency of blasts, or other factors.
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(j) If blasting is conducted to pre-
vent adverse impacts on any under-
ground mine and changes .in  the
course, channel, or availability of
ground or surface water outside the
permit area, then the maximum peak
particle velocity limitation of para-
graph (i) of this. Section shall not
apply at the following locations: .

(1) At structures owned by the
person conducting the mining activity,
and not leased to another party; and

(2) At structures owned. by the
person conducting the mining activity,
and leased to another party, if a writ-
ten waiver by the lessee is submitted
to the regulatory authority prior to
blasting.

(k) ‘An equation for determming the
maximum weight of explosives that
can be detonated within any 8-millisec-
ond period is in Paragraph (1) of this
Section. If the blasting is conducted in
accordance with this equation, the
peak particle velocity shall be deemed
to be within the 1-inch- per-second
limit.

(1) (1) The maximum weight of ex-
plosives to be detonated within any 8-
millisecond period may be determined
by the formula W = ( D /60) .2 where
W = the maximum weight of explo-
sxves, in pounds, that.can be detonated
in any 8-millisecond period, and D =
the distance, in feet, from the blast to
the nearest dwelling, school, church,

“or commercial or institutional build-
‘ing. ) :

(2) For distances between 300 and
5,000 feet, solution of the equation re-
sults in the following maximum
weight:

Distance, in feet

in pounds (W)

300 25
350 - © 34
400 44
500 . 69
600 . 100
700 . 136
800 178
900 225
1,000 278
1,100 . 336
1,200 ) 400
1,300 ' 469
1,400 g 544
1,500 625
1,600 % ~- 711
1,700 | 803
11,800 i 900
1,900 1,002
2,000 . 1,111
2,500 1,736
3,000 2,500
3,500 3,403
4,000 4,444
4,500 5,625
- 5,000 ’ 6,944

§ 816.67 Use of explosives: Seismographic
measurements.

(a) Where a seismograph is used to
monitor the velocity of ground motion
and the peak particle velocity limit of
1 inch per second is not exceeded, the
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equation in Section 816.65(1) need not
be used. If that equation is not used
by the person conducting the surface
mining activities, a seismograph record
shall be obtained for each shot.

(b) The use of a modified equation
to determine maximum weight of ex-
plosives per delay for blasting oper-
ations at a particular site, may be ap-
proved by the regulatory authority, on
receipt of a petition accompanied by
reports including seismograph records
of test blasting on the site. In no case
shall the regulatory authority approve
the use of a modified equation where
the peak particle velocity of 1 inch per
second required in Section 816.65(i)
would be exceéded.

(¢) The regulatory authority may re-
quire a seismograph record of any or
all blasts and may specify the location
at which such measurements are
taken.

§816.68 Use of explosives: Records of

blasting operations.

A record of each blast, including
seismograph reports, shall be retained
for at least 3 years and shall be availa-
ble for inspection by the regulatory
authority and the public on request.
The record shall contain the following
data:

(a) Name of the operator conducting

the blast.

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

(c) Name, signature, and license
number of blaster-in-charge.

(d) Direction and distance, in feet, to
the nearest dwelling, school, church,
or commercial or insitutional building
either —

(1) Not located in the permit area; or

(2) Not owned nor leased by the
person who conducts the surface
mining activities.

(e) Weather conditions, / including’

temperature, wind direction, and ap-
proximate velocity.

(f) Type of material blast;ed

(g) Number of holes, burden, and
spacing.

(h) Diameter and depth of holes.

(i) Types of explosives used.

(j) Total weight of explosives used.

(k) Maximum weight of explosives
detonated within any 8-millisecond
period.

(1) Maximum number of holes deto-
nated within any 8-millisecond period.

(m) Initiation system.

(n) Type and length of stemming.

(0) Mats or other protections used.

(p) Type of delay detonator and
delay periods used.

(q) Sketch of the delay pattern.

(r) Number of persons in the blast-
ing crew.

(s) Seismographic records, where re-
quired, including the calibration signal
of the gain setting and —
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(1) Seismographic reading, including
exact location of seismograph and its
distance from the blast;

(2) Name of the person takmg the
seismograph reading; and

(3) Name of the person and firm
analyzing the seismographic record.

§ 816.71 Disposal of excess spoil: General
requirements.

(a) Spoil not required to achieve the
approximate original contour within
the area where overburden has been
removed shall be hauled or conveyed
to and placed in designated disposal
areas within a permit area, if the dis-
posal areas are authorized for such
purposes in the approved permit appli-
cation in accordance with Sections
816.71-816.74. The.spoil shall be placed
in a controlled manner to ensure—

(1) That leachate and surface runoff
from the fill will not degrade surface
or ground waters or exceed the efflu-
ent limitations of Section 816.42;

(2) Stability of the fill; and

(3) That the land mass designated as
the disposal area is suitable for recla-
mation and revegetation compatible
with the natural surroundings.

(b) The fill shall be designed using
recognized professional standards, cer-
tified by a registered professional engi-
neer, and approved by the regulatory
authority.

(c) All vegetative and organic materi-
als shall be removed from the disposal
area and the topsoil shall be removed,
segregated, and stored or replaced
under Sections 816.21-816.25. If ap-
proved by the regulatory authority,
organic material may be used as mulch
or may be included in the topsoil to
control erosion, promote growth of
vegetation, or increase the moisture
retention of the soil.

(d) Slope protection shall be pro-
vided to minimize surface erosion at
the site.. Diversion design shall con-
form with the requirements of Section
816.43. All disturbed areas, including
diversion ditches that are not rip-
rapped, shall be vegetated upon com-
pletion of construction. »

(e) The disposal areas shall be locat-
ed on the most moderately sloping and
naturally stable areas available as ap-
proved by.the regulatory authority. If
such placement ‘provides additional
stability and prevents mass movement,
fill materials suitable for disposal shall
be placed upon or above a natura.l ter-
race, bench, or berm.

(f) The spoil shall be hauled or con-
veyed and placed in horizontal lifts in
a controlled manner, concurrently
compacted as necessary to ensure mass
stability and prevent mass movement,
covered, and graded to allow surface
and subsurface drainage to be com-
patible with the natural surroundings
and ensure a long-term static safety
factor of 1.5.

(g) The final configuration of the fill
must be suitable for postmining land
uses approved in accordance with Sec-
tion 816.133, except that no depres-
sions or impoundments shall be al-
lowed on the completed fill.

(h) Terraces may be utilized to con-
trol erosion and enhance stability if
approved by the regulatory authority
and consistent with Section 816.102(b).

(i) Where the slope in the disposal
area exceeds 1v:2.8h (36 percent), or
such lesser slope as may be designated
by the regulatory authority based on
local conditions, keyway cuts (excava-
tions to stable bedrock) or rock toe
buttresses shall be constructed to sta-
bilize the fill. Where the toe of the
spoil rests ‘'on a downslope, stability
analyses shall be performed in accord-

‘ance with Section 780.35(¢c) to deter-

mine the size of rock toe buttresses
and key way cuts.

(j) The fill shall be inspected for sta-
bility by a registered engineer or other
qualified professional specialist experi-
enced in the construction of earth and
rockfill embankments at least quarter-
ly throughout construction and during
the following critical construction pe-
riods: (1) removal of all organic mate-
rial and topsoil, (2) placement of un-
derdrainage systems, (3) installation of
surface drainage systems, (4) place-
ment and compaction of fill materials,
and (5) revegetation. The registered
engineer or other qualified profession-
al specialist shall provide to the regu-
latory authority a _certified report
within 2 weeks after each inspection
that the fill has been constructed as
specified in ‘the deSign approved by
the regulatory authority. A copy of
the report shall be retained at the
minesite.

(k) Coal processing' wastes shall not
be disposed of in head-of-hollow or
valley fills, and may only be disposed
of in other excess spoil fills, if such
waste is —

(1) Placed in accordance with Sec-
tion 816.85;

(2) Demonstrated to be nontoxic and
nonacid forming; and

(3) Demonstrated to be consistent
with the design stability of the fill.

(1) If the disposal area contains
springs, natural or manmade water-
courses, or wet-weather seeps, an un-
derdrain system consisting of durable
rock shall be constructed from the wet
areas in a manner that prevents infil-
tration of the water into the spoil ma-
terial. The underdrain system shall be
protected by an adequate filter and
shall be designed and constructed
using standard geotechnical engineer-
ing methods.

(m) The foundation and abutments
of the fill shall be stable under all con-
ditions of construction and operation.
Sufficient foundation investigation
and laboratory testing of foundation
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ity and quantity of runoff without
treatment is consistent with the re-
quirement of this Part to minimize dis-
turbance to the prevailing hydrologic
balance and to attain the approved
postmining land use. These data may
also provide a basis for approval by
the regulatory authority for removal
of water quality or flow control sys-
tems. )

(3) Equipment, structures, and other-
devices necessary to measure and.

sample accurately the quality and
quantity of surface water discharges
from the. surface disturbed area and
from underground mine workings
shall . be properly installed, main-
tained, and operated and shall be re-
moved when no longer required.

§ 817.53 Hydrologic balance: Transfer of
wells.

(a) An exploratory or monitonng
well may only be transferred by the
- person who conducts. underground
mining activities for further use as a
water well with the prior approval of
the regulatory authority. That person
and the surface owner of the lands
where the well is located shall jointly
submit a written request to the regula-
tory authority for that approval.

-(b) Upon an approved transfer of a
well, the transferee shall—

(1) Assume primary liability for
damages to persons or- property from
the well;

(2) Plug the well when necessary,
but in no case later than abandonment
of the well; and

(3) Assume primary responsibility
_for compliance with Sections 817.13-
' 817.15 with respect to the well.

(c) Upon an -approved transfer of a
well, the transferor shall be secondar-
" ily liable for.the transferee’s obliga-
tions under Paragraph (b) of this Sec-
tion, until release of the bond or other
equivalent guarantee: required by Sub-
chapter J for the area in which the
- well is located.

. §817.54 Hydrologlc balance: Water rights
and replacement.
Any person Who conducts under-
ground mining activities shall replace
the water supply of an owner of inter-

est in real property who obtains all or -

part of his or her supply of water for
domestic, agricultural, industrial, or
‘other legitimate use from an under-
ground or surface source, where the
water supply has been affected by con-
tamination, diminution, or interrup-
tion proximately resulting from the
underground mining activities.

§ 817.55 Hydrologic balance: Discharge of
water into an underground mine.

--Water-from: the surface or from an
underground mine shall not be divert-
ed or discharged into other under-
ground mine workings, unless the
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person who conducts the underground
mining activities demonstrates to the
regulatory authonty that the dis-
charge will— °

(a) Abate water pollution or other-
wise eliminate public hazards resulting
from underground mining activities;

(b) Be dlscharged as a controlled
flow;.

(c) Meets the effluent hxmtatlons of
Section 817.42 for pH and total sus-
pended solids, except that the pH and
total suspended solid :limitations may
be exceeded, if approved by the regu-
latory authority and is limited to —

(1) Coal processing waste;

(2) Underground mine development

waste;
(3) Fly ash from a; coal-fired facility;
(4) Sludge from an acid mine drain-
age treatment facility;

(5) Flue gas desulfurization sludge;

or

(6) Inert materials used for stablllz-
ing underground mines; ‘

(d) Continue :as a controlled -and
identifiable flow and ‘is ultimately
treated by an existing treatment facili-
ty;

(e) In any event, the discharge from
underground mines to surface waters
will not cause, result in, or contribute
to a violation of applicable water qual-
ity standards or effluent limitations;

(f) Minimizes disturbance to the hy-
drologic balance; and

(g) Meets with the approval of the
Mine S?.fety and Health Administra-
tion.

§817.56 Hydrolegic balance: Postmining
rehabilitation of sedimentation ponds,
diversions, impoundments, and treat-
ment facilities.’

Before abandoning the permit area,

the person who conducts the under-

ground mining activities shall ren-
ovate all permanent sedimentation

- ponds, diversions, impoundments. and

treatment facilities to meet criteria
specified in the detailed design plan
for the permanent structures and im-
poundments.

§817.57 Hydrologic'i balance: Stream

buffer zones.

(a) No surface area within 100 feet
of a perennial stream or a stream with
a biological community determined ac-
cording to Paragraph (c) below shall
be disturbed by surface operations and
facilities, except in \accordance with
Sections 817.43-817.44, unless the reg-
ulatory authority specifically autho-
rizes underground mining activities
closer to or ‘through such a stream
upon finding — :

(1) That the orlgmal stream channel
will be restored;-and -

(2) During and after the mining, the
water quantity and quality from the
stream section within 100 feet of the

underground mining activities shall
not be adversely affected.

(b) The area not to be disturbed
shall be designated a buffer zone and

~marked as specified in Section 817.11.

(c): A stream with a biological com-
munity shall be determined by the ex-
istence in the stream at any time of an
assemblage. of two or more species of
arthropods. or nmulluscan: animals
which are-- -

(1) Adapted to ﬂowmg Water for all
or part of their life cycle;

(2) Dependent upon a ﬂowing water
habitat;

(3) Reproducing or can reasonable
be expected to reproduce in the water
bocdy where they are found; and

(4) Longer than 2 millimeters at
some stage or part of their life cycle
spent in the flowing water habitat.

§ 817 59 -Coal recovery.

Underground mining . act1v1t1es shall
be conducted so as to maximize the
utilization and ' conservation of thé
coal, while utilizing the best technol-
ogy currently available to maintain en-
vironmental -integrity, so that reaffect-

ing the land in the future through sur- -

face -coal mining operatlons 1s m1m
mlzed

‘§817 61 Use of explosxves General re-

qulrements
(a.) Sections 817.61 through 817.68

- apply only to surface blasting activi-

ties incident to underground mining,
including, but not limited to, mmal
rounds 6f slopes and shafts.

(b) Each person who' conducts - un-
derground mining activities shall
comply with all applicable State and
Federal laws and in the use of explo-
sives.

(c) All blast,mg operations shall be -

conducted - by experienced, trained,
and competent persons who under-
stand the hazards involved. Each
person responsible for blasting oper-
ations shall possess a valid certifica-
tion as required by 30 CFR 850.

§817.62 Use of explosives: Preblasting
survey.

(a) On the request to the regulatory
authority by a resident or owner of a
dwelling or structure that is located
within one-half mile of any surface
blasting activity covered by Sections
817.61-817.68, the person who conducts
the underground mining -activities
shall promptly conduct a pre-blasting
survey of the dwelling or structure
and promptly submit a report of the
survey to the regulatory authority and
to the person requesting the survey. If
a structure is renovated or added to,
subsequent to a preblast survey, then
upon request to the regulatory author-
ity a survey of such additions and ren-
ovations shall be performed in accord-
ance with this Section.
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(b) The survey shall determine the
condition .of the dwelling or structure
and document any preblasting damage
and other physical factors that could
reasonably be affected by the blasting.
Assessments of structures such as
pipes, cables, transmission lines, and
wells and other water systems shall be
limited to surface condition and readi-
ly available data. Special attention
shall be given to the preblasting condi-
tion of wells and other water systems
used for human, animal, or agricultur-
al purposes and to the quantity and
quality of the water. )

‘(¢) A written report of the survey
shall be prepared and signed by the
person who conducted the survey. The
report may include récommendations
of any special conditions or proposed
adjustments to the blasting procedure
which should be incorporated into the
blasting plan to prevent damage.
- Copies of the report shall be provided
to the person requesting the survey
and to the regulatory authority. If the
person requesting the survey disagrees
with the results of the survey, he or
she may notify, in writing, both the
permittee and the regulatory authori-
ty of the specific areas of disagree-
ment.

§817 65 Use of explosives: Surface ‘blast-
ing requu‘ements

(a) A resident or owner of a dwelling
or structure that is located within one-
half mile of any area affected by sur-
face blasting activities shall be noti-
fied approximately 24 hours prior to
any surface blasting event.

(b) All blasting shall be conducted
between sunrise and sunset.

(1/ The regulatory authority may
specify more restrictive time periods,
based on public requests or other rele-
'vant - information according to - the
need to adequately protect the public
from adverse noise.

(2) Blasting may, however, be con-
ducted between sunset and sunrise if:
-, (1) a blast that has been prepared
durmg the afternoon must be delayed
due to the occurrence of an.unavoid-
able hazardous condition and cannot
be delayed until the next day because
a potential safety hazard would result
that cannot be adequately mitigated;

(ii) in addition to the required warn-
ing signals, oral notices are provided to
persons within one-half-mile of the
blasting site; and

(iii) a. complete written report of
blasting at night is filed by the person
conducting the surface blasting activi-
ties with the regulatory authority not
later than 3 days after the night blast-
ing. The report shall include a descrip-
tion in detail of the reason for the
delay..in .blasting .including why the
blasting could not be held over to the
next day, when the blast was actually
conducted, the warning notices given,
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and a copy of the blast report required
by Section 817.68.

(¢) Warning and all-clear signals of
different character that are audible
within a range of one-half mile from
the point of the blast shall be given.
Each person within the permit area
and each person who resides or regu-
larly works within one-half mile of the
permit area shall be notified of the
meaning of the signals through appro-
priate instructions. These instructions
shall be periodically delivered or oth-
erwise .communicated in a manner
which can reasonably be expected to
inform such persons of the meaning of
the signals. Each person who conducts
surface blasting incident to under-
ground mining activities shall main-
tain signs in accordance with Section
817.11(D).

(d) Access to an area possibly subject
to flyrock from blasting shall be regu-
lated to protect the public and live-
stock. -Access to the area shall be con-
trolled to prévent the presence of live-
stock or unauthorized personnel
during blasting until an authorized
representative of the person who con-
ducts the underground mining activi-
ties has reasonably determined —

(1) That no unusual circumstances,
such as imminent slides or undetonat-
ed charges, exist; and

(2) That access to and travel in or
through the area can be safely ‘re-
sumed.

(e) (1) Airblast shall be controlled so
that ‘it does not exceed the values
specified below at any dwelling, public
building, school, church, or commer-
cial or institutional building, unless
such structure is owned or leased by
the .person who conducts the under-
ground mining activities and is not
leased to any other person. If a build-
ing owned by the person conducting
the underground mining activities is
leased to another person, the lessee
may sign a waiver relieving the opera-
tor from meeting the airblast limita-
tions of this paragraph.-

Lower Frequency Limit of Maximum ‘
Measuring System, Hz ( = 3dB) LevelindB

0.1 Hz or lower — flat response
2 Hz or lower — flaf response.
6 Hz or lower — flaf response.
C-weighted, slow response

135 peak.
132 peak.
130 peak.
.. 109°C.

(2) In all cases except the C-weight-
ed, slow response, the measuring sys-
tems used must have a flat frequency
response of at least 200 Hz at the
upper end. The C-weighted shall be
measured with a Type 1 sound level
meter that meets the standard ANSI
S1.4-1971 specifications.

The ANSI S1.4-1971 is hereby incor-
porated by reference as it exists on the
date of adoption of this Part. Notices
of changes made to this pulication will
be periodically published by OSM in
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the FEDERAL REGISTER. ANSI S1.4-1971
is on file and available for inspection
at the OSM Central Office, U.S. De-

partment of the Interior, South Interi-

or Building, Washington, D.C. 20240,
at each OSM Regional Office, District
Office, and Field Office and at the
central office of any -applicable State
regulatory authority. Copies of .this
publication may also be obtained by
writing to the above locations. A:copy
of this publication will also be on file
for public inspection at the FEDERAL
REecisTeErR Library, 1100 ‘L’ St., NNW.,,
Washington, D.C. Incorporation by
reference provisions approved by the
FEDERAL REGISTER February 7, 1979.
The Director’s approval of this incor-
poration by reference expires on Feb-
ruary 7, 1980.

(3) The person who conducts blast-

ing may satisfy the provisions of this

Section by meeting any one of the
four specifications in the chart in
paragraph (e)(1) of this Section.

(4) The regulatory authority may re-
quire an airblast measurement of any
or all blasts, and may specify the loca-
tion.of such measurements.

(f) Except where lesser dlstances are
approved by the regulatory authority
based upon a preblasting survey, seis-
mic investigations, or -other appropri-
ate investigations, blasting shall not be
conducted within —

(1) 1,000 feet of any bu1ld1ng used as

a dwelling, school, church, hospital; or
nursing facility; and -
- (2) 500 feet of facilities including,
but not limited to, disposal wells, pe-
troleum or gas-storage facilities, mu-
nicipal water-storage facilities, fluid-
transmission pipelines, gas or oil-col-
lection  lines, or water and sewage
lines.

(g) Flyrock, mcludmg blasted mate-
rial traveling along the ground, shall
not be cast from the blasting vicinity
more than half the distance to the
nearest dwelling or other occupied
structure and in no case beyond the

line of property owned or leased by -

the permittee, or beyond the area of
regulated access required under para-

. graph (d) of this Section.

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

(i) In all blasting operations, except

as otherwise authorized in this Sec-’

tion, the maximum peak particle ve-
locity shall not exceed 1 inch per
second at the location of any dwelling,
public building, school, church, or
commercial or institutional building.
Peak particle velocities shall be re-
corded in 3 mutually perpendicular di-
rections. The maximum peak particle
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velocity shall be the largest of any of
the three measurements. The regula-
tory authority may reduce the maxi-
mum peak particle velocity allowed, if
it determines that a lower standard is
required because of density of popula-
tion or land use, age or type of struc-
ture, geology or hydrology of the area,
frequency of blasts, or other factors.

(j) If blasting is conducted to pre-
vent adverse impacts on any under-
ground mine and changes in the
course, channel, or availability of
ground or surface water outside the
permit area, then the maximum peak
particle velocity limitation of Para-
graph (i) of this Section shall not
apply at the following locations.

(1) At structures owned by the
person conducting the mining activity,
and not leased to another party.

(2) At structures owned by the
person conducting the mining activity,
and leased to another party, if a writ-
ten waiver by the lessee is submitted
to the regulatory authority prior to
blasting.

(k) An equation for determining the
maximum weight of explosives that
can be detonated within any 8-millisec-
ond period is in Paragraph (1) of this
Section. If the blasting is conducted in
accordance with this equation, the
peak particle velocity shall be deemed
to be within the 1l-inch-per-second
limit.

(I)(1) The maximum weight of explo-
sives to be detonated within any 8-mil-
lisecond period may be determined by
" the formulaW=(D/60)? whereW = the
maximum weight of exploswes in
pounds, that can be detonated in any

8-millisecond period, and D = the dis-
tance, in feet, from the blast to the
nearest dwelling, school, church, or
commercial or institutional building.

(2) For distances between 300 and
5,000 feet, solution of the equation re-
sults 'in the .following maximum

weight:
Maz.
weight,
Distance, in feet (D): in
pounds
(W

300 25
350 . 34
400 : 44
500 . 69
600 ; 100
700 e 136
800 178
900 : 225
1,000 278
1,100 ' 336
1,200, 400
1,300 469
1,400 ; 544
1,500 ’ . 625
1,600 711
1,700 ’ 803
1,800 ;i 900
1,800 1,002
2,000 1,111
2,500 1,736
3,000 2,500
. 3,500 3,403

RULES AND REGULATIONS

Maz.

. weight,
Distance, in feet-(D): in

‘e pounds

(W
4,000 4,444
4,500 5,625
'5,000 6,944

§ 817.67 Use of explosives: Seismographic
measurements.

(a) Where a selsmograph is used to

monitor the velocity of ground motion

~and the peak particle velocity limit of

1 inch per second is not exceeded, the
equation in Section 817.65(1) need not
be used. If that equation is not used

. by the person conducting underground

mining activities, a seismographic
record shall be obtained for each shot.

(b) The use of a modified equation
from that specified in = Section
817.65(1), to determine maximum
weight of explosives per delay for
blasting operations at a particular site,
may be approved by the regulatory au-

thority, on receipt of a petition accom-

panied by reports including seismo-
graph records of test blasting on the
site. In no case shall the regulatory
authority approve the use of a modi-
fied equation where.the peak particle
velocity of 1 inch per second: required
in Section 817.65(1) would be exceeded.

.(c) The regulatory authority may re-
quire a Seismograph record of any or
all blasts and may specify the location
at which such measurements are
taken.

§ 817.68 Use . of explosxves
blasting operations.

A record of each blast, including
seismograph reports ‘shall be retained
for at least 3 years and shall be availa-
ble for inspection by the regulatory
authority and the public on request.
The record shall conta.m the following
data: -

(a) Name of the operator conducting
the blast. ,

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

(c) Name, signature, and license
number of blaster-in-charge. -

(d) Direction and distance, in feet, to
the nearest dwelling, school, church,
or commercial or insitutional building
either—

(1) Not located in the permit area; or

(2) Not. owned nor leased by the
person who conducts the underground
mining activities.

(e) Weather conditions, mcludmg
temperature, wind dlrectlon and ap-
proximate velocity.

(f) Type of material bla.sted

(g) Number of holes, burden, and
spacing.,

(h) Diameter and depth of holes.

(i) Types of explosives used.

(j) Total weight of explosives used.

Records of

(k) Maximum weight of explosives
detonated within any 8- mllllsecond
perlod

- (1) Maximum number of holes deto-
nated within any 8-millisecond period.

(m) Initiation system.

(n) Type and length of stemming.

(0) Mats or other protections used.

(p) Type of delay detonator -and
delay periods used.

(q) Sketch of the delay pattern.

(r) Number of persons in the. blast-

ing crew.

(s) Seismographic records where re-
quired, including the calibration signal
of the gain setting and —

(1) Seismograph reading, including
exact location of seismograph and its
distance from the blast;

(2) Name of the person taking the
seismograph reading; and

(3) Name of person and firm analyz-
ing the seismograph record.

§ 817.71 Disposal of underground develop-
‘ment waste and excess spoil: General
requirements.

(a) Underground development waste
and spoil not required to achieve the
approximate original ‘contour ‘and
which is not used as backfill shall be
hauled or conveyed to and placed in
designated .disposal areas within a
permit area if the disposal -areas are
authorized for such purposes in the
approved permit application in accord-
ance with Sections 817.71-817.74. The
material shall be placed in a controlled
manner to ensure— -

(1) That leachate and surface runoff
from the fill will not degrade surface
or ground waters or exceed the efflu-

“ent limitations of Section 817.42;

(2) Stability of the fill; and

(3) That the land mass designated as -
the disposal area is suitable for recla-
mation. and revegetation compatible
with the natural surroundings.

(b) The fill shall be designed using -
recognized professional standards, cer-
tified by a registered professional engi-
neer, and approved by the regulatory
authority.

(c) All vegetative and organic maten—
als shall be removed from the disposal
area and the topsoil shall be removed,
segregated and stored or replaced in
accordance with - Sections 817.21-
817.25. If approved by the regulatory
authority, organic material may be
used as mulch or may be included in

‘the topsoil to control erosion, promote

growth of vegetation, or increase the
moisture retention of the soil.

(d) Slope protection shall be pro-
vided to minimize surface erosion at
the -site. Diversion design shall con-
form with the requirements of Section
816.43. All disturbed areas, including
diversion ditches that are -not rip-
rapped, shall be vegetated upon com-
pletion of construction. :
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