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PART 780-SURFACE MINING PERMIT APPLI­
CATION-MINIMUM REQUIREMENTS FOR 
RECLAMATION AND OPERATION PLAN 

Introduction 

Part 780 is proposed to establish the 
heart of the permit application; the 
mining operations and reclamation 
plan. The regulatory authority will 
utilize this information, together with 
the description of the existing envi­
ronmental resources obtained under 
Part 779 to predict whether the lands 
to be mined can be reclaimed and if 
the operations can be conducted in 
compliance with the environmental 
protection performance standards of 
Part 816, Subchapter K. 

§ 780.11 Operation plan: General require­
ments. 

Authority for this Section is Sec­
tions 102; 50l<b); 503; 507(b); 508(a); 
510(b); and 515(b) of the Act. This Sec­
tion would require that each applica­
tion contain a description of the pro­
posed mining operations, including a 
narrative of mining methods and pro­
cedures proposed to be used in the op­
eration of the mine. Paragraph < 2) of 
this Section would require the narra­
tive to explain the construction, modi­
fication, use and maintenance and re­
moval of certain mine operation facili­
ties. 

The requirements of this Section are 
designed to aid the regulatory authori­
ty in determining whether the appli­
cant can meet the following perform­
ance standards of Subchapter K: · 

Sec. 780.1l<a><l> ...... ...... .... Sec. 816.62 
Sec. 780.1l<a><2><iD ........... Sec. 816.39 
Sec. 780.1l<a><iii> .. · .. .......... Sees. 816.46, 816.48 and 

816.91 
Sec. 780.1l<a><iv> ............... Sees. 816.21-816.24, 

816.71:816.73,816.100-
816.106 

Sec. 780.1l<a><2><v>. .......... Sees. 816.32-816.36 and 
816.59 

Sec. 780.1l<a><2><vi> .......... Sees. 816.81-816.88 and 
816.91-816.93 

Sec. 780.1l<a><2><vii> .. ....... · Sec. 816.39 
Sec. 780.1l<a><2><viii> ....... Sees. 816.41-816.46, 

816.50 and 816.56 

§ 780.12 Operations plan: Blasting. 

Authority for this Section is Sec­
tions 507(g) and 508(a)(13) of the Act. 
This Section requires that each appli­
cation for a surface mining permit pro­
vide a narrative description of the 
blasting operations to be used in the 
proposed mining operations. Specific 
information about the types and 
amounts of explosives, their handling 
and use are required in paragraphs 
<aHg). This is necessary for the 
proper evaluation by the regulatory 
authority of the possible environmen­
tal and public safety consequences of 
the use of explosives during the pro­
posed mmmg operation and are 
needed to determine whether the ap­
plicant can meet the performance 
standards found in Sections 816.41, 

PROPOSED RULES 

816.60 and 816.61-816.68 of subchapter 
K. 

§ 780.13 Operations plan: Maps and plans. 

Authority for this Section is Sec­
tions 102; 20l(b); 50l(b); 503; 504; 
507<b>; 507(g); 508(a); 517; and 
522<e)(4) of the Act. In addition to the 
narrative plans to be required by the 
preceding Sections, this Section of 
Part 780 would require each applica­
tion to include maps and plans rele­
vant to the proposed operation. Some 
of these maps and plans would have to 
be prepared by specified p·rofessionals 
as required under Sections 507 and 508 
of the Act. Accurate maps and plans 
are needed by the regulatory authori­
ty to properly determine whether the 
planned operation shouid be approved; 
modified, or disapproved. 

The requirements of this Section are 
designed to aid the regulatory authori­
ty in determining whether the appli­
cant can meet numerous performance 
standa-rds. The Subsection of 780~13 
and the performance standards are de­
signed to provide information as fol­
lows: 

Sec. 780.13<a>.: ................... Sees. 816.21-816.24. 
816.31-816.32, 816.36; 
816.38-816.39; 816.41; 
816.43-46; 816.49; 
816.56; 816.59; 816.71-
816.73; 816.79; 816.81; 
816.83; 816.87-816.77; 
816.91; 816.101; 
816.121-816.124; and 
816.133. 

Sec. 780.13<b> .... ................. Sec. 816.124. 
Sec. 780.13<c>< 1 >.. .............. Sec. 816.39. 
Sec. 780.13<c><2> ................ Sees. 816.21-816.24; 

816.21-816.24; 81.6.31-
816.32; 816.43-816.46; 
816.56; 816.71-816.73; 
816.81; 816.83; 816.91-
816.93; and 816.99-
816.101. 

Sec. 780.13<c>< 13> .............. Sees. 816.36; 816.39; 
816.81; 816.91; and, 
816.95. 

Sec. 780.13<c><4> .... ............ Sees. 816.21-816.24; 
816.71:816.73; 816.81· 
816.88; and 816.101-
816.105. 

Sec. 780.13<c><5> ........ ........ Sees. 816.43-816.50; 
816.55; 816.83; and, 
816.91. 

Sec. 780.13<c><6> ................ Sec. 816.95. 
Sec. 780.13<c><7> .............. .. Sees. 816.39; 816.81; 

816.83; 816.86; and 
816.91. 

Sec. 780.13<c><8> ................ Sec. 816.97. 
Sec. 780.13<c><9> ..... .. ......... Sees. 816.61 ; 816.68. 
Sec. 780.13<c><lO>. .. ........... Sees. 816.46; 816.49; 

816.91-816.93. 
Sec. 780.12<c><ll> .......... .. .. Sees. 816.56; 816.73-

816.76; 816.81: 816.91; 
816.100-816.106; and 
816.133. 

Sec. 780.13<c><l2> .... .......... Sees. 816.41-816.42; 
· 816.52; 816.95; and 

816.97. 
Sec. 780.13<c>< 13> .............. Sec. 816.133. 

§ 780.14 Air pollution control plan. 

Section 780.14 of the proposed regu­
lations would establish the permit ap­
plication requirements, so that the 
regulatory authority is provided with 
comprehensive and reliable informa­
tion on the air quality impact · of the 

proposed surface coal mmmg oper­
ation. This Section is intended to 
assure that proposed surface coal 
mining operations meet all national 
ambient air quality standards and any 
other applicable Federal or State air 
quality standards. 

In general, the proposed regulations 
are structured on both a regional and 
a projected production level basis. 
This is proposed, in part, because of 
the current status of technical litera­
ture and air quality regulations in· the 
field. The regulations ·also rec.ognize 
the potential variations in air quality 
impact depending upon climate, geolo­
gy and operating characteristics of 
surface coal mining operations in dif­
ferent parts of the country. 

Legal authority: Permit application 
· regulations for air quality are support­
ed by Sections 102, 20l(c), 50l(b), 
503(a) and (b), 507(b), 508(a)(9), 
515(b)(4), and 515(b)(24) of the Act. 
Specifically, Congress in Section 
515(b)(4) of the Act provides that all 
operators shall: 

<S>tabilize and protect all surface 
areas including spoil piles affected by 
the surface coal mining and reclama­
tion operation to effectively control 
erosion and attendant air and water 
pollution. <Emphasis added) 

Thus, if a surface area is affected by 
surface coal mining and reclamation 
operations, the operator must effec­
tively control attendant air pollution. 
The phrase "surface coal mining and 
reclamation" operation is broadly de­
fined in the Act to mean surface 
mining operations and · all operations 
necessary and incident to reclamation. 
Section 701<28) , 30 U.S.C . . Section 
1291. The office believes that haul 
roads and access roads must be con­
trolled because the definition of the 
phrase "surface coal mining." includes 
not only activities conducted on the 
surface of lands in connection with 
the surface mine, but also haul roads 
and access roads. · 

To implement this performance 
standard Congress has required that 
each permit application contain the 
steps to be taken to comply with appli­
cable air quality laws and regulations. 
Section 508(~)(9), 30 U.S.C. 1258. The 
surface mining permit cannot be ap­
proved unless the. regulatory authority 
finds in writing tbat the permit appli­
cation meets requirements of the Act 
including the requirement to effective­
ly control air pollution from all sur­
face areas. Sections · 515(b)(1H2), 30 
U.S.C. Sections 1260(b)(l)-(2). 

The permit application requirements 
listed in Subsections 780.14(a), (b) and 
(c) are the ·. first critical steps in the 
process of ::l,SSt.!J\ng . that . ~ll surface 
coal· mining ·operations effectively con­
trol air pollution . from all surface 
areas. 
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of rock and geometry of fail­
rock and soil when subjecteci .. to 
. or . compressive stress prior to 

.. These tests allow characteriza-
bedrock and unconsolidated 

(Dunrud , and . , Osterwalc{ 
.;p. 22; Bureau of Reclamation, 
p~ 600). 

.. ~1r, ,o;:,1·c~.o..· ~ ·g t~sts , proper_ly called slaking 
''·"''·'"a..., ...... y - ~ndex : tests, are designed to 

in an accelerated way, fail­
e to wetting, drying, and abra­

~1.~~i{ H.f~C.e~ 0~ -rocks subjected .to atmospheric 
;;'f.~!:/i~tr~,se_es <franklin and (:handra, )972, 

··""'' ' -- ·"'-'-'' ··· : ·-dffice requests comment 'and 
rk with MHSA . to determine 

information aire'ady required 
•. , ,,_, .... .,..rTr:::"A on roof ~tability would satis-': 

· require_me~t in whole· or _.· in 

·:-!•J"re<::nrucal references used were: 
. d, · S.R: .. · and ' Osterwald, 

· · ' · 78. Effects of coal mine subsi­
.. · · ' :in the western Powder -River 

· · · .. ' Basin, Wyoming: U.S. Geol. Survey 
·0i?en~File' Report 78-473. 71 p. · · 

· :):(fi) Franklin, J.A .. and Chandra. R ., 
.. :·., lf97Q, The slake durability test:. lnter-

rfat::'jour:,Rock Mechanics and.-Mining 
... sct>v.<9, no. 3, P. 325-338. 
· .. ·-1Jt(-iii-t ·Lambe,· T.W .. and Whitman. 
·. · R:V. ;4969, Soil Mechanics: New York. 
. ;,, J'OhiY)Wiley 553 p. . 
'c7"'"'' <iv) U.S. Bureau ·of Reclamation, 

.>:·l973;Design of small dams: Dept. Inte­
,: :: :~ tior;i .·.Washington; · D.C., '· 2nd ·edition; 
.;·: ·at6.·p ,. --- . .. . 
T:;.<• t;r ,~o. For . the · area overlying :underc 
·::;\· ground mine workings, c,b.emical anal­

.. ;./ y:;_is iof-the coal seam and lower. Part of 
:. ::~t· tir~ · o;verburden ~ill be needed t? de­

: ·~ termin.e wh.ether the coal seam Will be 
·;·:;~~ · acid;; or , iron-bearing,. _ so that appropri­

. >/ ate-·,inine drainage .controls can oe 
'~\ · p,ta.rJ,+l.ed for . as P,~rt of the propo~ed 
o:j~: qP.~r~~i.ons. This inform~tion woul? be 

J:c;;-:obtamed through chemical analYSJS of 
:.:;(; tl1e-rcoal ' samples . and strata immedi­
::YMateiy "'around the sea~~\· The p"rinGiP~l 
_j;,:; ~lements to :t>e. analyze,d . . initially; ~n­

.· :X cil.id'e the var'ious 'combinations of iron .. ( §:~xnc.k · .anct asso'cia~~d. . ~lements . .. See 
•· US. 'Department of J!gricultur~ Han(!~ 

:.:':h'b'o'okNo. 523 of A.gr:icul(ure Handbook 
_/ .JXc;y; .. ~25; u.S.KP.A.. .N.(anii,~l for. .. Testin'g 

· ,:\ Overburden and Mine Spoils 1978. 
/ .... )';}'-~·~.;'; i, I I - • .:_. • 

:on- "'" · t~e PART ', 7s4..i._UNDERGROUND · MINiNG PERMIT 
\' . A~PpCA TIONS~MI.N!MWA RE~~IRE~ENTS 

~:J ,,. FOR . RECLAMATION . AND . OPERATIONS 

des ·xl'>~AN . 
.f ~ • .r :·,' 

:yo- .!Introduction 
oad "n'Part ·784 for underground mining ac-
:on- ~tiv'iti~s is' proposed to correspond . to 
JI?-g Part 780 for surface mining activities. 
• p; 'Part 784 sets forth the minimum re-
fer- ts for approval of regulatory 
ard .provisions for .mining . oper-
·be- -~~.~-""oo0.""'·".~o!"-..:ns~··~-· - ·a.-n.·a·. reCfamaUoh . plaris. · Legal 

~ in­

:iict 

.authority for this Part and the basis 
·atJ.d, purpose is . the same as for . Part 
;I~ . · • · ·. . i 

PROPOSED RULES 
;-· 

780, except to the ' extent t·hat the fol­
lowing differences between · .. under­
ground mining activities and surface 
mining actiyities have been identified: 

The Office .has, as req,uir,e.d by Sec­
tion 516 of the Act. considered wheth~ 
er distinct differences exist between 
surface and underground , mining for 
these permit application requirements. 
Some differences have been identified 
and are discussed in. detail beiow. Also, 
because the order . of indivi'dual sec­
tions of Part 784 is not nie same as for 
Part 780, appi·o.priate identif1cat'ion 
and cross-referencingis provided . . 

The Office will consider whe'ther 
other differences exist as : ~ .. f:esult of 
comments received and may modify 
the pr.qvisions of Part 78~ accordingly ~ 

Air Quality Control Platt 

1. The Office has ter1tatively decided 
not to reqire detailed 'air quafity con­
trol plans under :part '184 . . becaus~ of 
the lack of data on the . n.'ational and 
regionai impacts .( or" underground 
mining activities on air quality. . ' '· 

The ·Office has decidea · riot to re­
quire blasting plans for underground 
mining activities. because of th . 'nfre­
quenc'y of s\irface 'bla.St.i:n.g a.Ssodated 
with those act~vities. ' ··' ' . . . 

§ 7·84.12. General requirements for rechi­
mation iu1d . oper~tions'_' pian. . 

3. The authority, · basis and purpose 
of· this section are the same· as these 
for se.ction7~0)9,of,.yhis . Subchapter. 

§ 784.t i' Protectio-~' of hY'drologic balance. 
4. The a~thqritY. b-~is . and p~rpose 

of this section .are the same as for sec­
tion .780.21. .In addition, this section 
provides .for long-tetm-eon't'r6L of per­
manent" se-als , of1 wat'ers inundating 
abandone_d uncierground mine oper­
ations. O.Y requiring apprqp.~;iate plans 
as part of the application. . . 

These .plans would contain the infor­
mation needed .by the.: regulatory at1-
thority .to d~ter;mine if the ,proposed 
operations can _.· be conducteci during 
and ~ft~r mining, to meet the require­
ments of sectip.ns 81}.13 ..:817.15 of Sub-
chapter·K. ; . , . , 

First, for -new mines .in acid or :iron­
bearing coalseams', loeittops of .entries 
must be specified to preclude gravity 
discharges. See section. 5lG(b) of the 
Act. Partic'ularly · import ant. for the 
regul~tor.y a.ut:qority, will ):>e .. ~ur"ficient 
soils, ·- geo~qgic . and hydrology data to 
assess whether mine . entries can be 
reason~olv expected to P,<;>ld ,se3..is for 
the -long.-term period after ·ces&ation of 
mining, -in. view _of th~ hi~toric .experi,­
ence with the difficulties in maintain­
ing those seals .witt10l1t l~j.~~ge or col-
lapse.. .· . ..·.·.· ·._··.. , 

,If these plans cannot. establish that 
drainag·ir \vnr .. be- · · ner<:r wrth1ri ' £l:ie ~ \.in­
derground . workings, then the appli­
cant would, of cou,rse,; p~ required to 

41707 

propose adequate plans for the use of 
necessary .treatment · facilities to 
ensure that .. mine drainage is dis~ 
charged o.ut of the undergrol.md work­
ing in ac<;or<;hince with section 817.42 
of Subchapter K. '· . 
: 'The fol1owing technical literature 
s'upports this requirement ... \ 

. ( 1) Ciolkos?:. E. J . and L . T. Kardos, 
1973, Soil as a Medi-um fo'r the Renova­
tion of Acid Mine Dfain'age, .Office of 
water Resources Research. · ... ~ · . 
. <2 f Doyle, 1978 Min~ SeaUng, Deep 

Coal Mining Waste Disposal Techfloi­
- ogy, ~oyes , Data Corp9ralion. Park 
Ridge, N.J ., 1970 _,,, · 1 •1 . 

<3) Garrett. Yf.S. an·d Campbell, L. 
T .. 1961, Design and ConstruCtion of 
Undergr.ound Bulkheads . and Water 
Barriers, 7th com~oriweaith ·Mining 
and Metallurgical Congress. Johannes-
burg, Vol. 3, 1283-1301; · · · · 

<4) Halleburton Company; _J.Vew Mine 
Sealing Techniques for Water . Pollu­
tion, Abatement, F~deral Wat·e~ Qual­
ity Administration. U.S. Depa:r,tment 
of Interior. ' . 

<5J Holuber and Penrose 1977, Labo­
ratory Study of Self-Sealing Limestone 
Plugs 'for • Mine Openings, EPA 
4043019-73-01:1 and 67012-73-081. 

(6) Moebso N. N. and Krickovic,. S .. 
1970 Air:Sealing Coal Mines to Reduce 
Water Pollution,.·BOM RI 7354; 

· <7-) USEPA, '1975, Criteria for Devel­
oping Pollution Abatement Programs 
for Inactive and -Abandoned Mine 
Sites .. EPA-440/9-75-008; ~- ,-!'~ 

(8) USEPA. 1973:; Processes, Proce­
dures arid· Methods to Control Pollu­
tion from Minlrig Activities. EPA-430/ 
9-73: . ? -

§ 784.14 ReClamation and operations plan: 
Post,mining land uses. 

5. The authority basis and purpose 
of this section are the same aS for sec-
tion 780.23 of this Subchapter. · · 

. . . . . \ .. . . . ) ' 

§ 784.15 Operations, and reclamation plan: 
'-Ponds, inpoundments, banks and dams 
and embankments. · 

6. The authority, 'ba.Sis 'and purpose 
of this seCtion are the same as for 
780.25 'of this Subchapter. · · 

.... ,:: .',. . :' 

§784.16 Protection of public . parks and 
historic places. 

The authority', basis and purpose for 
this sectiop are . the same as . for Sec­
tion7B0.31 o(this Subchapter. . 

',. \ 

§ 784.17 Relocation or·-use of public roads. 

Tl'le au thoh ty~ basis . and' purpose for 
this Section are the, sah1e'"~ . for ;sec­
tion 78oj3 pf this Subch~pter. · · 

: • . L._? • ' /. ' 

§ 784_.18 Und~rground Developin.e·nl Waste. 

The ··authorth< 'basr~; · a:ncC i)liiiJose ·of 
this section are the· same a5 for section 
7~0 .35 of this:subchajJte·r .. · · · 
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remaining coal. The regulation would, 
if adopted, require th~ operator to 
conduct mining operations so as to 
maximiZe resource recovery. This 
would be accomplished by mining all 
available coal at a minesite which it is 
economically feasible to extract. 
· The authority for this proposed Sec­
tion is found in Sections 102, 201, 501, 
503, 504, 510, and 515 of the Act. 

The Office considered including spe­
cific language requiring the recovery 
of all coal economically feasible to be 
recovered from a site, but did not in­
clude such language in the proposed 
regulations. The proposed regulations 
would instead be satisfied by a good 
'faith demonstration by the qperator 
to the regulatory authority that all 
coal which is economically feasible 'to 
recover will be mined. 

· · .The most commonly mentioned per­
-centages were 85, 90, and 95. These al­
.ternatives were not included for three 
·reasons. First, it is dif~icult to precise­
'ly ·define the amount of c.oal existing 
at a site prior to mining, because of 
.:Variable 'thickness of seams and ·part­
:i.ngs, variable quality of the coal, and 
. variations in depth of overburden. 
Second, health and safety consider­
~ation.S may preclude attainment of 
,fixed percentages of recovery. Third, 
:constant variation in thickness of 
~earns, quality of coal, depth of over­
;6~rden, and mining conditions woulc;i 
require a continuous monitoring and 

-.detailed ongoing exploration program 
~which is believed to be beyond the ca­
:Pability of the regulatory authority to 
undertake or oversee. However, the 

:b'ffice will continue to consider wheth­
:er fixed percentage recovery standards 
~hould be required. . . 

,,L1:Public comme!lt on an express re­
.quirement for recovery of coal eco­
·. n.omically feasible to recover versus 
~this implied requirement is invite4. -
:: A second alternative of requiring a 

.separate list of cost variables and re-
.. urce figures from th~ operator was 

considered but not included at 
time. Public ·comment is invited 

utility of · requiring this infor­
..... :~:·~u.u .• u .... in permit application, for use 

the regulatory author'ity . :tccording 
a fixed formula for determing eco­

feasibility of recovery. 
reader's attention is directed to 

regulations for determining 
< ,rf.N)VP•rl'l.hlP reserves under a Federal 

recently published. by the 
States Geological Survey, 43 
. 29631 (July 10, 1978). 
the proposed regulations pub­

today, the regulatory authority 
monitor the mining operations 

,,; .t~~J,.a..:)~ure that the operator is proceed-
compliance with the mining 

with the determination of re~ 
~;:;;;;.:w::;:!.t.:~ ..... coai."Varlatfons 'in· recovera-

may be necessary where dictated 
quality of coal resources, by health 

PROPOSED RULES 

and safety considerations, by the ge­
ometry of the mine workings, and by 
other factors. 

§ 816.61-816.68 Use of explosives . 

These Sections are being proposed to 
protect the safety and property of the 
public, underground mines, and 
ground and surface waters outside of 
permit areas from blasting performed 
in surface coal mining activ.ities. 

Prior to the enactment of Pub. L. 
95....:87, the Subcommittee on Energy 
and Environment of the House Com­
mittee on Interior and Insular Affairs 
heard extensive testimony on the 
extent and the nature of the haza'rds 
associated with blasting in surface 
mining. Surface Mining . Control and 
Reclamation Act of 1977: Hearings on 
H.R. 2 before the Subcommittee on 
Energy and Environment of the House 
Comm. on Interior' and Insular Af-

fairs, 95th Cong., 1st' Sess. <1977). 
Those hearings indicated that the 
process by which coal is surface mined 
required a great deal of blasting to 
fracture the rock strata which overlies 
the coal seam. 

When explosives are detonated, 
large amounts of energy are r~pidly 
released by means of a chemical' reac­
tion. The most dramatic effect of the 
release · of these vast .ciuantities of 
energy is the generation of flying 
debris, rocks, dust, and other materials 
which, during the blast, can be lofted 
in the air and dropped directly upon 
persons and property near strip . mine 
sites. Ibid. This "flying debris" can be 
widespread and. has resulted in people 
being killed by rocks crashing through 
their roofs. Id. at 289, 305, ·313. Hear­
ings, supra, Appalachian Peoples · Serv­
ice Organization); 211 <Statement of 
Judy StephenSon, Director, Save Our 
Mountains, Inc.). 

In addition, blasting . causes "air 
blast." The noise and concussions re­
sulting from ~ir blasts produce severe 
annoyances to peopie caught 'in the 
wake of an air blast pressure wave and 
often cause dama.ge in' forms of: 

. "electrical black-outs from destroyed 
transformers and downed lines, the obstruc­
tion ·of stream beds, .. damage to structural 
foundations, damage to sidewalks, cracking 
or separation of masonry, doors thrown out 
of plumb, windows cracked by excessive air 
pressure or concussion, damage to walls and 
paneling and loosening of cabinet fixtures." 

Hearings, supra Part II at 284. 13 <Tes­
timony of Center for Science in the 
Public Inter~st); Hearings, supra Part 
III at 25 <Testimony of Rev. R. Bal­
dwin Lloyd, Appalachian Peoples Serv­
ice Organization); 210 <Earl 
Cheatwood, Alabama Needs Federal 
Coal Surface · Mining · Legislation). 
·He'arings~-- supra"'Part· IV at · 227 (Testi­
mony of Northern Plains Resource 
Council.) 
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The cumulative effects of the 
damage inflicted upon the victims of 
mine blasting have been enormous. 
Property damage· in Appalachia alone 
was estimated at $1.5 billion for the 

·years 1965-1975. Hearings, supra Part 
II at 283. In at least one State, private 
insurance firms and Federal agencies 
have denied property inSurance and 
guaranteed loans for prospective pur~ 
chasers of dwellings near mines as a 
result of the damage caused by surfa¢e 
mining blasting, Ibid.:. 

Sections 816.61-816.68 are proposed 
under the authority of Section 102, 
201, 501, 503, 504, 515, 517 and 719 of 
the Act. ·c ' 

B. Materials used by OSM to develop 
these regulations include: 

1. Ashley, C., and Parkes, D. B., 1976, 
Blasting in Urban Areas: Tunnels & 
Tunnelling <British Tunnelling Soci­
ety), Sept. 1976, p. 60-67. 

2. Barnes, Jack (John B.), 1977, The 
effects of strip mine blasting on resi­
dential structures-Ayshire Mine, War­
rick and Vanderburg Counties; Pndi:­
ana: Paper presented to the Indiana 
Academy of Science, Indianapolis, 
Ind., Oct. 28, 1977, 19 p . 

3. Coal Mine Health and Safety Act 
of 1977 and 75 CFR, Subpart N. 

4; Grim, E. and Hill, R., 1974, Envi'­
ronmental Protection in Surface Coal 
Mining <U.S. Environmental Protec-
tion Agency; No. 1BB040). · 

5: Kentq.cky · Department of · Mines 
and Minerals, 1977, Laws 'and regula­
tions governing explosives and bla.St-
fng: Lexington, Ky., p. 1. · · 

6. · Maryland Geological . Survey, 
Bureau of Mines, 1973, Blasting re­
strictions (08.06.05.09) and Regula­
tions governing blasting · ( 08.06.05 ), in 
Bituminous coal strip mines and aug~r 
regulations, Maryland D~partment of 
Natural .Resources Rules and Regula­
tions, p. 23. · 

7. Medearis, Kenn.eth, t976, . The de­
velopment of rational damage criteria 
for low-rise structures subjected to 
blasting vibrations~·, A Report of the 
National ·Crushed Stone Association: 
Kenneth Medearis Associates, Fort 
Collins, Colo., and Valley Forge, P,a., 
94 p. <duplicated report). · 

8. Miller; P. H., <no date), Blasting 
vibrations and air blast: Park Central, 
Ill., Atlas Powder Co., 16 p. · 

9. Nicholls, H. R., J'ohn,son, C. F., 
and Duvall, W. 1.,; 1971, Blasting vibra­
tions and their effects on structures: 
U.S. Bureau on Mines Bulletin 656, p. 
13-29 . . 

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

11. Pennsylvania Department of En­
vironmental Resources; .. ··Rules ·and 
Regulations, Title XXV, Pennsylvania 
Code, Ch. 211. · · 
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12. Research Energy of Ohio , Inc., 
CommenU> to Office of Surface 
Mining, 1978. . 
··13. Si~>kinq , D. E. , 1977.' Structure vi.­

brationsJrom. blast prod11.ced n.oisc; in 
18th Interriafional Reck ·Mechanics 
Symposium, June · 1977, 'Keystone, 
Colo.: Proceedings, p. 1A3~ 1-1A3-5. 

14. Siskind, D . . E,, Stachura, V. J., 
and Radcliffe .. K : S;, 1976, ]Voise and 
vibrations in res'idential structures 
from q·uCirry production bla'sting­
measz{remetds . at six 'sites in fllinois: 
U.S. ~ureau of :M;ines Report of Inves~ 
tigation RI 8168, 17 p. 

15. Siskind, D. E., and ·Stachura, V. 
J., ·· 1977, ·Recording system for blast 
noise measurement: Sound and vibra­
tion.S.Journal, p. 20-23. · 

16. Siskind, D. E., and Summers, C. 
R., 1974, Blast noise standards and in­
strumentation: U.S. Bureau of 'Mines, 
Environmental Research Program:, 
Technical Progress · Report . < "TPR 
78"), ' I 

17. University of Maryland, An In-
. vestigatibn into Delay Blasting, 1975, 
NSF Contract APR 75:-05171 to the 
University .of Marylaqd ,and Subcol}­
tract<No. M-218907 to Martin Mari~tta 
Laboratories. 
· .. Section . 816 .. 61 .contains _genei'ai re­
quirements for the tJ,se of explosives. 
.Un(jer the provisions . of proposed Sec­tions 8H~.6l ·a.ncr816:64.<e'f all blasting 
operationS· fi).'{ql ving . the ,l:lSe Of . more 
than the equivalent of 5 pounds of 
T,'NT would be re'quired}O 'be conduct­
ed· :;~.ccording · t9 published ,time sched-
ules,: . ,· ... :;. · . · · . . . 
. Five pounds equivalent pf TNT has 
been selected on . the ba~is. of blasting 
experience whiCh 'shmvs' 'that charges 

"of this. ' siz~ ca:h'' catise ''signifkant'.dis­
t·u'tb.3.llce ···;v.,·hPri us·ect~· ·"ir{ ··an .impfOper 

- ~last .d~sifin. Since corrtf±1erCiaf exl:)lo­
·sives and b1astini'· agents have 'appro xi· 
mately the' 'san1e . energy as~ 'TNT, the 
five:i· p(mhd ll'mit \\:ould apply to .all 
conimerc,ial blasting products. · 

SeCtioi1181'6.6f w6ufd provide for the 
pro'tectiori against the adverse:~effects 

·•. of biastirtg by~ s·pecificatiotf of certain 
:ffiinimlin1 · :trainin'g ' requirements for 
· the!'persortnel use'd J:>y'the industry eo 
;cortduct, 'blttsting operatiOns: Persons 
w'Ork~g•\vith .. •e'xplosives would be re­
quired to be familiar ·.with the Mine 
~-safety and Health . Administration 
(MSHA) re'gulatidns; · in order ~ to pro­
tect the health and safety ·of workers 
and .-the general public. ·:iThey would 
also have \) 'to be ~ familiar with .the 
-Bureau of Alcohol, Tobacco, and Fire­
arm5; Departmenf of Treasm:y regu~a­
tions to assure that explosives 4o. n9t 
fall into· unauthorized hands, . The pro-

·-. posed requirement for current ; a1;1d 
valid certificates would be accom­
plished u:nd€!r: tpe tr~i!liJ'W .:and cer_tifi­

. · ··· ·! catioU7Programs ;to-be: instit1l,t~d.-.:~md~r 
; proposed, SuqchaP,ter;M. ~~ Par,t of th.e 

permanent regulatory prq~ram. 

PR.OPOSED . RULES . {,- . . 

The preblasting survey requirement 
proposed under Section 8l6:62 ~~ man­
dated 'm1der Section '515<b)(l5)(E) ·of 
the Act. That Section of t.he Act ex­
pressly establishes the. one-half milt:' 
dist::mce requirement. Provision is 
made for req~iring approval b~· . the 
regulatory 'authbrity o( those- persons 
act uall¥ .' ' pei'f orrning ; the survey mi. 
beh:;~.lf of the :mining operator to 
insure tl1at . the survey procedures will 
be comp~tentiy performed. PUblic 
comments and suggestions ar'e request­
ed with r,espect to the minimum stand­
ards, .if ·any, which · OSM should · re­
quire . be . met by a person to be <'ap­
proved by the:regulato'ry authority to 
conduct preblasting · surveys. Such 
comments should qe supported where 
possible, by appropri:;tte . technical · lit-
er'atui·e. . . .. .· .·· . ' ' . ' 

The object . of the survey would be 
twofold. One is .. to increase . communi~ 
cation : between 'the mining entity and 

! the public _about blasting operati6.ns. 
There~or,e. ·survey . procedures ' are pro­
pos~d wi(h a mininHim level of formal­
ity. :Tli.esecond object of the survey is 
to tirovide !for the . establishment of . a 
prebl?-Sti9g record as . to the 'existing 
cqndition of . structures and other 
phy~icai ta.dlities' . within . the survey 
area, so that operations may be de·­
signed. to avoid damage arid . to . provide 
a);>aseline ~~cor<f agafhst·which the 'ef­
fe~ts or· the niining-refated biasting can be' 3l;sessed. . . i , ' . ' . . '· ' : .. 

. Examination of relevant technoiogy 
thu.'s far has ' reveafud. rio 'current, reli­
abie'· rriet'nods'for either pr-edicting the 

~ weigh.ts · ·o'r ,ind.ividuaf charges that 
wpuld {)re'verit danu1.g~ to : struCtures or 
detertnininrt: . the . condition of strtib­
'tfires {n 'tern~s or' re:~hstanre .· to'· vibra­
tion' .o( ':st'ructural '. arid . P..onstructliral 
elemerit:f A~sa . re~mlt~ trie 'procedures 
fo'r J,)re~bli.~ting '8\irveys .. are limited to 
deten:nining the conditions of relevant 
~lructpr~s ')1nd to do.cument any preb­
.la~tinf ·· ,qam~ge.. · Hci\Ve.ver, bccaus·e 
t~chnoloky' for the 'fypes o'f p'rediction 
;ind ctet.etiii.'iJi~tion''ctiscussed:·here may 

'be dev~l.oPi#g for n'U.seful· application, 
the Office· 'sp·e'ci{icaJl;i/. ~invites ; com­

, ments ·•and supporting materials as to 
, wh~the.f'adciitionaJ Or modified proce­
qlires ·from those··set forth ih 'the pro-

''po~ed:~tex_t shoUld be requir'ed' in the 
finaf regula.ti'on.S~·· . . . . . . 
.:·.fhe .interim. program r~gulations re­

·quire: the schedule to .. sp~cify time in­
crerpents ()f .. no.t . rno:r~ t~an . ..:4 . . P,purs, 
but ~ot. to ·coyer :;tll }}(;iurs of th_e wgrk­
in'g da:Y ... The wording in' tho~e reg{.tla­
fions haS been subject to various inter­
p_retations. The . perfu,anent . · pro_gram 
.re·gula:tions propo·s~ •· to . h~ave ·:· the 

. mimber and length 'Of tim'e increments 
~ open but restrict the aggregat~ length 
. of the.,tim·e . il).cr_eip~nt.s'~t9_ fo!;lr..l1Ql.J,rs 
,per ciay·. 'This change ·datifi'es the re-
quirement. and would . still ' ~iy'e ' 'th.e 

mine operator sufficient. flexibilit 
carry out. routine blasting··a.ctivi 
The proposed blas'tfng . . sch 

would inform local residents of : 
right to a' pre blasting> survey: . 
advise 'them of how to obt.arn: sue 
survey. The ··resident ·would alsd 
told how the public will be i>'rot 
froin iriadvertantly 'entering ·the · 
ing area. ·Audible blast 
all-clear · signals wo'lild be .... ~ . .:..~-·"'"·- · 
description· · of emergency ·:· ·sit 
which will permit the operator .. 
ate' from the schedule will be 
the schedille. : ·. , ' . ... 
. . The Offke has considered 
the notice sh6uicf be . req' 
tairi'the Weight and typeS Of CAjlJ.LU'i:).l\! 

to · be use& ·. However; beca 
will :vary with 'each bla.St~ 'h 
ed that'tli.is iniOrmation need 
to be in the notice. AvaiHU)le 
tion also ' indiCates that 'it is not 
ble ·to 'i>redic('h1 advance,"all · 
cy . conditions that 'can . occu'r : 
bla.Sting: The. notice; therefore,. 
jdentffy the types of emefg· l en<~le!5 ' 
fined ih"Sectfoit 816.65ftha.t the 
latory''' 'au'thority . haS approved 
blasting at . oth.er thari ' sched 
tiilies. · ·' · ) · 
·. Under · proposed · ·: 
816.P,:><a)(l), hiasting ·w·ould 
ed to . daylight hours~ .. withc 'n:ro\risi()'; 
for the· regulatory autn'brity .. ~ ,··.: .. ·._.,..._,-, 
Hmit :the times; 'of blasting.:. 
would tie' restriCted to . daylight 
for two reasonS. ·' 1' 

: Firs( bla.Sting ''at night s.e. ....... ,, .... ""U"J 

i'ricrea.Ses 'hazards to mine .,.· rr'• ... tr.a .. .. 

'ffiakess'ite 'access·~sectirity 'and 
tion of the Pllblic much inore·· ..... , ..... ,.u. ... 
Second, .. :. blastidg· 'at night ·· is· · 
mote disruptive to the1 peace' and' 
fort of . nearby residents.'· The 
'whelming : majority of surface' ' 
already< restrict their blasting 
ties to daylight hours without 
hampering ' the efficiency of · ,· 
atiOrtS~ : . I . . " . 

· The;·: interim 'program regUlatiohs 
quire notification .. : Of the ' rn:eanihg 

.the warning signaJs'lo be 'given ·only 
t,·persoris witliin;the p'ermit area". 
_c'ause . many· 'people may . commu 
worl{ fegtilatl'Y' with iii the . pe'rmit 

·the propo'~~d ·perina.nent progi"affi1 

ulatiohs wOuld 'require ; hotif1calioh 
these persons so that . tl:iey may' be . 
forded ' ;th~' same protection . a.s . 

·residents:~ · · · l> · 

Under paragraph 816.65. (a)(4), 
dfic ;quantitative standardS··. are· 'pro;. 
posed to 'control' the' adverse effect's . 0f 
air blast i'esulting from blasting 'iri · su'i·-. 
face mining . operations~ : Air blast' is a 
compression wave thaJ travels -thro'ugh 
the a£m6sphere'in ''much the same· way . 
as' a '- ''sound 'wave. It ~is · 'caused~ -when 
energy from'~ the expio'sib'I1 is released . 
directi~i i!lto'othe· atmosphere'· or by-the 
movement of' the :irolinct:"suiface ·anei­
bla.Stini: <Miller, <no date>, ·pp. to~'i5). 
: · . . ' . ·. :: ,."":'i ",·,, ·.. .. ; . ....... . ' ' : 
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. tWhen air blast is audible to the 
ear, it is called noise. When air 

reates low frequency energy and 
udible, it is called concussion. Air 
. is measured as an overpressure 

pressure above atmospheric pres­
>> either in pounds per square inch 
or in decibels (dB). 
blast can cause both structural 

·na.1.uc•"'" and annoyance to people and 
<arun:Lcu•:. . Air blast can cause. external 

and internal plaster to crack 
damage windows. The most 

:co1rnrrton effects of air blast are: ( 1) dis­
created by the rattling of 

·:·wind•ows. panels and · doors which give 
='hheAJmJ:Ire:ssion that the structure is vi­
'.bt:itiilg; and, (2) generation of -loud 

ch may be beyond human 
High levels of low frequency 
can cause hearing damage, 

though the human hearing 
does not register the sensation 

'3.S ' S01lln~:::t Siskind and Summers TPR-
15-16. 
method proposed for control­
blast · is a scale of decibel peak 

..... n.nrt<l-rt,o::. An alternative control con-
by the drafters was a require­

ffor the stemming of all blast 
Stemming is a procedure where 

·- ~---·~·~···es placed in a bore hole are 
:··,...,..,.,, • .,n with fill material, to damp the 

effect. Miller, <no date) at 14. At 
of the promulgation of the 

performance standards, it was 
that the ·.prescribed 

am.omnts of stemming was · impossible 
t.o:·:.colml:lly with under. many condi­

See 42 Fed. Reg; 62658 <Dec. 13, 
No further information on this 

come to the attention of the 
However, if such information 

oec~onn.es available, the' Office will fur­
the advisibility of .pro­

uu.u6c.~>•.v.u of stemming requirements. 
ac,cor·diJrl.g1.y, comments on the use of 
$tenirnir.tg as a means for the national 
.1 "'f' uJ.a~>Lvu of air blast are . specifically 

bel scale is a logarithmic scale 
y related to overpressure and is 

commonly used to measure 
and airblast. All airblast instru­
tion measures in decibel units: 

.............. , ..... ~ instruments respond to ·differ­
uency . spectra in measuring 
To· avoid undue restrictions 

the type of instrumentation that 
operator ca~ use to measure airb­

the Bureau of Mines has devel­
a table, shown in Paragraph 
a)(6), allowing for variations in 

trumentation frequency response. 
''blast frequency is measured in 

. <Hz> ·which is equivalent to 
per second. 

.... .• -........... """" levels and_~ppropriate mea­
instrumentation .-specifica­

presented in the table. The 
,v,a.JL ut:•:s·----~v t:!.•c ,.derived.from structure re~ 

data collected by two ongoing 
of Mines research projects 

PROPOSED RULES 

(".Airblast Assessment and Control" 
and "Determination of Criteria for 
GroUnd Vibration Damage from Sur­
face Mine Blasting"). These two pro­
jects are scheduled to be finished Oc­
tober 1, 1978, and there are plans to 
publish the complete results · of both 
projects in the fall of 1978. 

The Bureau of Mines plotted and 
analyzed ·hundreds of structure re­
sponse, ground vibration, and airblast 
time histories. The Bureau of Mines 
derived an appropriate 'airblast vs. 
ground vibration equivalence, consist­
ent with the latest data on structure 
response, damage, and tolerable levels .. 
While further analysis is planned on 
both the currently existing body of 
data and · additonal measurements, the 
values in the table are believed to rep­
resent the latest state-of-the-art in un­
derstanding air blast effects on 'struc­
tures and methods ··of air blast , mea­
surement. <Bureau of Mines summar­
ies of this research have been submit­
ted to the Office· and are available in 
the OSM Administrative Record.) 

Two independent approaches were 
used · to derive the values in the table. 
The more rigorous analysis involved 

· determination of the structure re­
sponse associated with the already rec­
ommended 1.0 inch per second ground 
vibration. Plots were made of the · data 
within four classes: one~story homes, 
two-story · homes, comer responses 
(structural>, and mid-wall responses 
<non-structural>. 

The air blast response -data . were 
then similarly analyzed, except :that 
the above four categories were each 
examined for six frequency intervals, 
including the four included in the 
table. The results of this series of com­
parisons were within a narrow range, 
probably · because the two natural fre­
quencies of structure comers and walls 
are within fairly narrow ranges. 

The mid-wall and corner motions 
could be· controlled by peak-flat (0.1-
500 Hz> air blasts of · 135 to 137 dB­
linear, and C-slow maximums of 109~ 
112 dBC; The corner responses, which 
are related to potential damage, justi­
fied a maximum airblast level of .137 
dB-linear~ when the most disadvanta­
geous combination· of structure re­
sponse to ·ground vibration and struc­
ture res~onse to airblast was consid­
ered. Consequently, the use of 135 dB­
linear <O.l Hz> represents a small 
safety factor over the ground .vibra­
tion standard of 1.0 in/sec. This factor 
was heeded to reduce humah annoy~ 
ance factors, due to mid-wall motions 
and assoCiated rattling. · C-weighted­
slow responses were similarly analyzed 
with the maximum value of 109 dBC­
slow recommended for the same 
reason. 
. A- second,. _ _.independent :technique 

was used 'to analyze the airblast re­
sponse data, involving': displacement-

141755 
produced strain which is related· -to 
cracking in interior walls. Displace­
ment itself is not a good damage ·de­
scriptor because of its frequency: de­
pendence <unlike particle velocity). 
However, the ·. structure walls 'and 
comers have definite · frequency 
ranges, so an . analysis was performed 
to determine the airblast levels associ­
ated with the lowest damage case, 
0.016 inches maximum wall displace­
ment. For both mid-walls and gross­
structure motions <corners), the most 
strict values were derived by taking 
the lowest natural frequencies typical­
ly encountered, 12 Hz ~pd 6 Hz, re­
spectively. In a~l.cases, the associated 
airblast damage level for both one and 
two story' ·homes eqmtled or exceeded 
the q5 dB-linear (0.1 Hz> peak linear 
and 109 dBC~slow. with most yalties 
within a few dB · .of these limits. The 
compatible results of these two.· inde­
pendent analyses lends considerable 
strength and validity· to the results .' 

The use of the C-slow scale ·has. been 
recommended by the Committe~ on 
Hearing .and · Bioacoustics Working 
Group 69 to the U.S.E.P.A .. It is l.ln­
c·ertain whether this method is .superi­
or to ·peak-Unear but it do¢8 pr·ovide a 
logical alternative ai'rblast 'monitorin'g 
system and is.under continuing''study. 

Siskind, 1974' <TPR-78) was based on 
a f~w· mmeblasts ·'aild an ari'alysis ;of a 
great deal ·of other data. The values 
recommended in the · table fu Sectlori 
8l6.65(a)(6f' are 'slightly stricter 'than 
TPR-78, with the · 6 Hz value of 130 
dBL ii1 'the 'table corresponding to the 
recommended absolute .. mmrmum 
damage level of' 136 dB-1inear <5Hz> of 
TPR-78. Consequently, these recom­
mendations should · not only prevent 
airblast 'damage, but also 'shoUld 
reduce annoyance factors. 

The industry is believed to be capa­
ble of meeting · the airblast values, if 
proper blast designs are utilized. This· 
will require additional care by opera­
tors with thin parting layers and other 
confinement problems, ' as . poorly 
stemmed charges can easily exceed the 
values specified. Most ·mining · oper­
ations ~nd bla.st engineering consul­
tants have equipment. which has flat 
frequency response down to 5 Hz, and 
will be designing to meet the 130 dB 
criterion. 

Proposed Section 816.65(a)(6) has 
been · drafted to indicate that any ; Oil,~ 
of the four specified frequency ranges 
may be used to characterize airblast. · 

Under paragraph 816.65<a><7) · the 
Office· proposes to conditfon tile lise of 
explosives within ·specified distances, 
upon prior approval of the regulat'ory 
authority . arid other relevant . entities . 
Th~ Office isawarethat bl~ting can 
'oe conducted safely within · the . diS­
tances set forth ,in the .proposed regu­
lations.>However, the legislative histo­
ry of the Act and technical studies re-
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viewed show that significant adverse 
effects still · cm1tln0e to occur i.o_ per­
sons and property at . distam;cs both 
within and beyond th,ose limits being 
proposed. ' Accor~:Hngly, tl1.e, Office pro­
; poses to ,.est.abHsh distance limits to 
prote~t .public health and safety. · 

The.:. Office has .. considered .· argu~ 
ments that these restrictions conflict 
with the provisions of. Section . 522(e) 
of the Act, . because the proposed regu~ 
lation's ·. distances are · more ·stringent 
than those of ·the AcL Subsections 
522<e><4H5)•:.of the Act prohibit ahy 
coal -mining within 300 feet of certain 
structures and tOO feet of public roads 
and .~ cemeteries. Howe vet, : the 0 ffice 
has decidedthat the blasting distance 
resti'iction8 do inot !·'conflict with Sec­
tion 522(e), as . w'as ·recognized in con~ 
sideration ·of a similar regliiation 
m:lder the iinteriin .regulatO'ry p'rograni. 
sil:rface' Mining Regulation 'Litigation;· 
11 ERC 1593;'1603, <D.b.C., 1978{ 'As 
the cdurt held ther'e~ the limitation on 
blastihg' by : djstanGe restriCtion, coup­
led with ' 'the I requirement Of prior ap­
proval' of . t})e . regulato:r,y' aut.potit~. is 
within th~ ·,I>ow..~r of ,th·~ . O#~~e Jp prg:~ 
mulgate und~r ·sectio;n " 5 .~5(b)q5), of 
the Act becatise·. it is not 'an absolute 
prohibi£iHh . oti' ·ziiib:Ing .~ · 'i~ ·_ ~on.tai'hea 
in $ectfon 522< e) of .the' Act . . . 
,._. The·. pr()posed bla.Stfng' 'distance. ~ re­
strtctio~ :. are . based yon' se"~ieral factors. 
First _is ,..tb.e recognition ttiat ·congress 
was; its~ If spedfica'ily .a ware ~thaf .bfast­
ing dama'ge' cart extend far beyond' a 
fevr p.liri~~~c( fe,et . froiD:' ~~-e ··site· ·

1
of the 

blast: EV.en eady .. versions .. of the . b.ill 
n?cogni2:ed . ttiat -~ bla,Sting' couid cause 
damage far ~ be'yond .'the permi( area;' 
Section 5150))(15). '6{ the ~9'i4 : Act "lim-. 
ited. 'the type or :expipsive~ ~- and . Q.eto~ 
natfng equipment b:;tS~d J,IP.911 the ~on­
ditions ot'tne .'site · ··~so · as · tp prevent _.(i) 
inN.rY to jperspps, Oitdamage t.o public 
and - private pr-pper.ty outside .the 
permit area .. /· ~ . 't <Emphasis _supplied.) 
This ·subsection. remained· intact· in , the 
final> .bill .. See Section.:515<b>C15)(C): ;of. 
the Act~ : . . · · is. -\:--
. ,During .itS .. consideration .of;:: the .bill 
iii~'ihe 197f1 session; Cong·ress approved · 
a .riumber <:ofi. amendm:ents to '"provide 
greater protection ·tO' ·residents· ... who 
Hve&,outside·· the permit ' area: Orie' of 
the amendments, later Section 
515<b)(:l5)(E), :provided for a pre-blast­
ing surveY tipoh ·'the t~quest bJ ·a resi­
dent ·or\' owner. oF a~ ·stnicture within · 
one~ half · !mile~ of th«{permit' area.·: In 
expre~si'ng 'his:'suppbrt for. this . afuepd­
rheiit;-'Corigressrn.'anUdall said: ·:. -~ .. '. 

.>~ - ·e '~~5-t~.r .~.i . . :.;_;·.· !'-:··.-_·;:·· .. ~:;:.-!..~ ; .~: .,v · ·:. !.)· ... ·.\ .. 
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Most significa.q.tly, during .the hear­
ing~ conrlucted by th~ H(mse Subcom­
rntt~ee , m·!or tq the passage of thg ·Act, 
it was indicated that the 8ongress ·ex­
pressly • ~x:pected that. the Offic~ .would 
Promul~ate . reg~latiops _,, to .• ~stablish 
th~ .. -type .. .a f.-:. blasting gistance restric­
tions now being .propo_sed . ;p..q.d _that 
§UCh restrictions~·;Were ;al:r:~;ady b~ing 
achiev~d by the industry. '>::Ouring 
t,pQ§e_, .JP,eari~gs, .one group .testifying 
propo~'3ed additions to the dra.ft Sec­
tion 515(b)(:15>,.of the A<;.t. including· an 
absqlute ban on strip. ·p1ining witbin 
10"QO feet qf any .. Q~cup~~ci- dw_ellfng, 
Pt1blic building, s~hool,. church, . cQm­
wunity. :center, . PU.blic park, ()r ceme­
tery;. This recommendation W:;tS: based 
011 .! ext.e.q.sive ~ travel( ; througti_<}ut . tbe 
coal fields and findings .. that blowo'llts 
on the sides of . highwalls W:oulq throw 
flyrock out on ·a Ileigbboring ; commu-, 
nity for .. p. d,istance -of .about lQOO _f~_~.t_. 
HeaTjngs on. fl.R~ 2 before the Subcom­
mittee ott Energy and En?.?.~ronment qj 
the ~o~e Committee on Interior. and 
Insular Nfa.i_rs, · .9~th . , Cong.~ 1st .Sess. 
(1~17), Part Il .. at ~86:-289. Congress­
man-Seiberling; the Ch~irman of . .the 
Supcommittee, indicated that this 
shou)d be 'implemented by w~y· of reg-. 
ulation,,,, rath~r than .. amendment. ·of 
the -'Act. Id., at 293. r :' . : : ~it" • .. 

·That Subcommittee. also. neard from 
one;~,of ·uie .~ )a:rgest_~:-_mining · indu~trial 
grm.1ps in th~ ~otmtry pn;the -feasibil­
ity.qt' .tb~se .distance restrictions: ':' , :::r~· 

"We have solved th~ :Plasting prop­
lem, in .. :Pe_nnsyJNanip.. We, /~-·r.e 'closely 
regtilat.eci~ .Our mine Jnspeetor. has to 
approve_··· our ~lasting procedure. and 
the ··plan on , wl1.ich we. are. :going to 
notify the: p_eople. _; ; ·~ . The .State · of 
Pennsylvania has a standard.-ifor ._the. 
maxin::llim size .of a l blast fo.r:. -strip 
mining, ; :We ; ·are .. not•. permitted -to 
exc~ed that.: !)tandard . . : When ~. we get 
closer to ;bUildin,gs _and .homes.,i·than 
1,00() feet, w~ often m?.t-~t reduce ,. th_at 
standard." Hearings; supra Part Il!~!at 
89-. <Stp.tement ·of ·· W .. ;:,Harger,> Presi~ · 
d~nt, c Western Pennsylvanip. .. Surfa~e 
Mine Operators' , ~sociation); .-'(Em-
phasis. agded}.: . l ,, : -~ ! •· , •: • (., • 

_ 1ln addition to, ,Congress' sp~cific .ex­
pectation 1 ,that :the . Office :establish.. 
specific . distance ::restrictions_. on bla_st7 
ing., . -technical ·st;l:).dies received .,by ; it_ 
show that:-the ·proposed limits. of 1.00.0' 
feet from· buildings a;nq 5QO·Jeet from 
other .. facilities /ar~- well within. ,the 
ranges of damage caused Jby <:blasting 
involved in_ mining. A study· pe~formed 
by a professor oL geology at ~ndicma 
State ~University .: indicateq tl~at.. \tbere· 
was structural damage caused :.PYA:>last7J 
ing ... to . 89 percent · of. t.he _;.~b,tJU<:iing::;, 
within a 2 V2 :mile; radius .. of.:;tbe< Asr,,, 
sbire Mjne in ·War.rick . County, rncL: 
John Barnes, 1977. See ; 123 . Cong;:;;,o_n: 

s.cenic formations in the V.~est: :h 
q_een noted as far · as 011f>QUartPr (lf," · . 
mile 0,320 .feet) from. the site: of. 
blast. <Grim. and Hill, -1974, p. 9.3. 
strumentation·. currentlydn· use is 
ble of measuring noise ~and vibration : 
order .to assess damage from , blast ·. 
brations at distances· up to 1;000 
from the blast~ <Siskind and Stachu 
1977.) ; . ' 

The: distance Jimitation for. blast 
within 500 feet of ·. an Jmderg 
mine is expre~sly required by S 
515(b)( l-2:tof .the Act. The.·ot:fice .is 
liclt~ng &uggestions nn_ .the definit 
of the .. active workings _oLa mine , 
these purposes; , It is:·not. the in 
the Office . t<>..-iprohibit olasting-.f 
the .vicinity: of inactive portions oL u · 
derground _,,mines;_ . • fn -circumstanc · 
where. there is no r:isk .of danger to li 
property or .. the environmenL -·. 

Under ,the . proposed regulations; , 
prov:al of tl1e regulatory authority 
waiver of the distance limits 
depend primarily upon the · results o 
pre blasting ~ survey or, other: appro 
ate inV,estigatjon.;.Similar criteria: 
been .preyioJ,Isly upheld for :the ;...,t·n .. ; ..... , 

regulatory: program in Surface 
Regulation ·Litigation, supra; -11 
at 1603. ·: ,: , .. ·, · 

The. Office considered , requiring 
waiver t trorn affected · lando 
before., rni.fl'ing ,.within :the 1.00 
djstance·.,ylimito o;; would:.· be !lnhr.nu.Prl' 
However, .. the -landowner is believe1d 
be. adequately PI'Otected by other . 
tiOM··OL.:the blasting regulatio1,1s; · p 
cipallY. !b~-'-the z:equirement that .· 
petson ;.~onducting blasting ·., de 
strat:e,to;tberegulatory authori 
blasting ::within,:tbe·l,OQO-foot dis 
lbnit ;can and will be done· ~afely;, . 

· Tl;le:. O~!ice has~proposed · a ..... " ......... ,,,-;. 
ment. for., fly rock limitations · an:d 
its suggestions on .this subject.-Bur 
of :Mines contract.-report-. JQ366017 
¥.a..nagem~nt. Science Associates, 
tifies flyrock as the major cause 
mine accidents. : A'~ further :.stUdy 
oeendunded• :~to . quantify.,! :the ~ly 
problem:.: :The ·>:r.equirement:' 
being propos.ed :tor .Jlyrock ·linii 
would ;rpro.tlibit' ,:rock -" from . 
tbrow.n · :.outsiqe •. , the, ,~,mine ; ,prnT,., ..... '!t '·' 

qoundaries, ... )would • .pr.ohibi t· rock 
b·eing~; th:r.own.imore tha;n~, half t 
tance .:Jro~n tber;blast to -.the 
dwelling,f' other--inh.abited structur 
r-ight~of_:,way:,::: J ands. would , prohibit 
frqm J>~Jpg. ,tb·rown-:,past. the regula 
acc~.ss , ~o.Qe;:specif:J.ed:J. int ;proposed · s 
tiorir 8l.,9,65(~;)(~);t\;i:~~l'} ;. , 
:r:f!'o;:·tprevert.t · H·nJq._ry,;~·.>to -:,p·ersons 
Q.a,mp.gefh•.t0j,t~~stqJ,ct_ures · ·,- within 
aro'i.IqdTthe :·area· 1 of operations ·. 
tbe ·J~ffects' ~<?I·,!~{O~nQ..-·vibration .ca 
by;:;J?J~.t~r1~;·:~:tp¢~i0fJice ·. proposes· .to. 
t~~l~shJ~.~r;ma.ximum ··>peak;· pp.rticle:: . 

. ·:This proplem ha.s ~t:le,en, 01,1e qf the .most 
trqubfesome for individuals lh;ing in such 
ai-ea.s:·Ji Tlie . ' gentlerilil.P . _o'ffereq . $ev,eral 
8:1-Nendme,ritS to'' P.'rbte'~t 'homeownets and t'~ 
prdvicte1~riotlcie ' -in. case·:~ of blasting:;- t . think' 

i!'ll--·-----·--thiS"i:S~a:-goad~aznendnrent · and ·strengthens 
the -:.bilL123~ Cong:. -Rec. H . 3825 ·<Apri1 ·. 29, 

Resid~nti!!LStrJJG.t.lJte~s_:AY.r-~htr;.~,;:;Min~-: 
<-1977). See 1?3· Cong: Rec; ·,'81i3:3•;:.(M.,~y,c 
20, ·19 77) • .Vibration ,!Jamage·•to· i:ta:tura_L 

lQ6itY .. &lii-D,Jt$ttio.h• •bf~.\not" tnOre ,:· .... u ........... -

igc~:~per··~~~-ori1J~fiit:tbeiimfu~ciia'te . 
1977)/:!·_, ; - >- . tH?.n~.r~~;:.t.pos¢ i~t'ructures~.::\. , -
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_,:·Blasting_ causes - large amounts of 
energy to be released in the form of vi­
brations; that is, shock waves radiating 
from _the site of the blast. It is this 
shock''Wave that fragments the rock 

-near boreholes in which explosives are 
detonated. As the shock waves travel 
or' ·.propagate; they stabilize and 
become seismic waves~ Seismic waves 
which propagate -through the earth 
are• called body waves. Those which 
propagate along the surface of the 
earth or travel to the surface and are 
reflected back into the earth are called 
surface waves. <Miller <no date)). 
'lJThese seismic waves displace the 
rock or soil particles of- which the 
earth is composed, causing these parti­
cles- to oscillate. -Particle velocity · de­
fines ·~ .. : how fast a particle or struc­
ture is ·moved by passing seismic 
waves, measured in' inches (millime­
ters)·per second." <Grim and Hill, 1974 
page 94). It is,,the speed at which the 
p~sing _seismic waves -move the 
ground under structures that deter­
miriesthe likelihood of damage. Ibid. 
ii,To prevent such· damage, the Office 
proposes to adopt a regulatory scheme 
whereby the peak-particle velocity 
woUld always be limited at a minimum 
tO' 1 inch per second. Allowance is· also 
made for the regulatory authority to 
reduce this limit in particular cases so 
as to• account for certain listed site• 
speeific · :characteristics. · Subsection 
816;65(j). Further, to ease. in applica~ 
tion ·of the l•inch per second. limit in 
the field, blasting vibrations would be 
conSidered • to be within that limit if a 
distance-to-charge weight~ per delay of 
explosives, formula set out at Subsec­
tion 816.65(m) is followed~ 
:· •The proposed 1 inch per second peak 
particle velocity limit is based primar­
ily upon Subsection 515(b) (10) and 
paragraph 515(b)(15)<c> of ~he Act and 
a ·review of technical materials. Those 
fuaterials reveal a correlation between 
damage to structures : and ground 
motion, such that the Office believes 
it necessary- to limit particle velocity 
to a maximum of' 1 inch per... second to 
prevent such damage. 
' <The -first study considered by the 
Office was that of Nicholls; 1971. That 
study represents the culniination of a 
10-year study by the Bureau of Mines 
to analyze the effects •Of ground vi bra'" 
tioris and air blast· on structures. In 
the course of its work, the Bureau con­
ducted its ; own experiments and re­
viewed previouSlY published data in 
order to :establish· reliable damage· cri­
teria. The Bureau concluded that peak 
particle velocity was more closely asso­
ciated with damage- to structures than 
a;riy ·.-other ·'single ··. measurement. :· Ni-
cholls, 1971, p. 22. The Burea~ -recom­
mended 2 ·inches per. second as a "safe 
Vibration. criterion", that is, the point 
at which, in its view, there "appears" 
to be a reasonable separation between 
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the safe and the damage zones. Nl~ 
cholls, 1971, p. 23. The Bureau classed 
2 inches per. second as a "probability 
type criterion~" :aoM 656, p. 24. By 
this it meant that at a peak particle 
velocity of 2 inches per second the 
probability of damage was small. 'The 
Bureau acknowledged, however, that 
.. the safe vibration criterion· is not a 
value below which· damage will not 
occur and above which damage will 
occur." Ibid. 

Because damage still occurred at the 
2-inch pet second level; ·according to 
Nicholls, the Office finds that a l-inch 
per second limit is needed. The l-inch 
per second level is derived from· Figure 
3. 7 of Nicholls, 1971, 'P· 25. As :that 
scattergram indicates, l-inch per 
second is the point at which damage 
did not occur. 

In addition, OSM believes that the 
following factors, when weighed with 
Nicholls, 1971, further support· these­
lection of a l-inch per second limit. 
Many of the complex questions· involv­
ing damage caused by blasting: in coal 
surface mining were not investigated 
by· the Btireau of ~MineS; Nicholls, 
1971, was based not upon blasting in 
coal surface mining, 'but blasting in 
quarries, at construction sites, and me­
chanical simulations of actual blast vt ... 
brations. Conditions unique to surface 
~oal :mining justify a more stringent 
standard. 

. Generally,. surface mining involves 
greater amounts of explosives, shots of 
longer duration, and' more ,frequent 
firing than does quarrying;:::· for . in­
stance. Cumulative effects of repeated 
blasting, even at low peak particle ve-. 
loci ties, could increase the, severity of 
the damage caused · by blasting. 
Barnes, 1977. The geology of the blast.;. 
ing site may affect the propagation of 
seismic waves. Nicholls, 1971, p. 53; 
Barnes, 1977, at 13. The frequency of 
waves and their effect upon structures 
may be. an important factor in deter­
mining damage caused by blasting. 
Medearis, 1976, ·p~. 1. Where the fre­
quencies of the ground vibration and 
the resonant frequency of the struc­
ture beirig vibrated are the same or 
nearly the same, there is a greater po­
tential for damage. This seems to be 
the.·. case in surface mining.· Medearis, 
1976, p. 53, These factors make• surface 
coal mine blasting potentially more 
damaging· than· the blasting on which 
BOM 656 is based. 

In· addition to Nicholls, •1971, other 
technical studies reviewed by the 
Office. support a l-inch ··per second 
limit; The study of Barnes, 1976 inves­
tigated damage to structures in the vi­
cinity of , surface coal ·mining oper­
ations in Indiana and prirrlarily used 
the nuinber, length and r width of 
structur:;U Gl'~Q~~Jl$ jpQiG~tjpn of dam­
ages. This was essentially the same 
methodology as was employed by Ni-

41757 

cholls and the studies reviewed in Ni• 
cholls, 1971. Barnes' observations show 
that blasting at 2 ·inches per second 
may cause damage .. Barnes, 1976, · at:.12. 

Ashley and ·Parkes, 1976: is a study of 
problems encountered by two .British 
companies in constructing tunilels in 
urban areas~ For protection of proper­
ty in good repair, those authors recom­
mend a l-inch per second standard. In 
addition to technical studiesj. the 
Office also notes that at least one of 
the largest coal producing States 
adopted a l-inch per second standard 
to regulate 'surface coal mine blasting 
prior. to enactment. of the Act. ··25 Pa~ 
Code Section 211.45. · ~ · · _ :: · 

Compliance: with a peak particle ·ve­
locity oL l,' rather than . 2 inches per 
second~- involves only the reduction- in· 
the maximum weight:: of explosives in 
pounds per millisecond delay period; It 
does not require the >installation and 
use of additional special control equip­
ment. Information provided ·to the 
Office by one industry member and an 
engineering· firm. indicate that mining 
operations ·-can. 'be ,_consistently .con~ 
ducted within the •l-inch per .second 
limit. Comments of .Old Ben Coal 
Company; 1978 Ul2 of 155 ·.blasts had 
a velocity. of. less than .0.5· inch per 
second.); Comments of Research 
Energy of Ohio, Inc. 1978. · ; .: 

Under the proposal, achievement. of 
the l-inch per. second limit may, in 
general,. be made. in either of two ways. 
First, blasting. will be deemed to. be. in 
compliance with the~ l-inch per second 
limit if .conducted according to .the 
standard >equation at .Subsection 
816.65(m). As: 11.11 alternative, seismo­
graph measurements can .be used. to 
establish that. blasting is conducted 
without exceeding the ;l-inch per 
second limit~ 1 : .· 

The first alternative, Use of a stand­
ard equation, is based upon a· standard 
formula· for determining the weight. of 
explosives that, if. detonated at inter• 
vals of 8 milliseconds or ·longer, ·.will 
not cause peak particle velocities to 
exceed l-inch per second at specified 
distances .. This formula wa8 derived 
from .a· special study done· -for ~the 
Office by the .Bureau of Mines which 
is available. for public inspection in the 
Washington office and copies of which 
will be made available for inspection 
upon request at the ·regionaL offices. 

Coal mine blast vibration data ·were 
analyzed and: the scale factor of 60 was 
derived empirically. The scale factor is 
defined as the distancefrom ,the blast 
to the structure of 'interest, divided by 
the . square root of .the ·maximum 
weight of explosive fired per delay. 
The table in proposed subsection 
816.65(m) correlates the distance and 
charge weight needed for a scale 
factor of .6Q, The_.t~Pl~.-_c:lis.ta,nces. are 
minimum distances -which must be 
maintained between the blast and a 
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structure .for the given charge weight. · 
For instance the distance 300; . divided 
by . the square root of 25, the charge 
weig·ht, equals a scaled distance of 60. 

The regulation in · proposed subsec­
tion 816.67(b), would provide for the 
use of a lower . scaled .distance, upon 
approval of the . regulatory authority; 
if the mine operator can prove, 
through submission of blasting reports 
including · seismograph records, that 
this lower scaled distance will not pro­
duce . vibrations greater than 1 inch 
per. second. Nicholls, 1971 determined 
that a scaled distance of 50 would pro~ 
teet against vibrations greater than 2 
inches per second; The Bureau· of 
Mines study done for the Office deter­
mined that the scaled distance of 60 
would pr'otect·against· vibratio~ great­
er than 1 inch per second. 

A millisecond is 1/1000 of a second. 
A :millisecond delay . between ·: explo~ 
sions is used to preven:t vibrations pro­
duced· by two explosive charges from 
reinforcing each other and producing 
higher vibration ·levels. Nicholls, 1971, 
determined that a delay intervaL of 8 
milliseconds or greater will prevent 
such reinforcement. The Office con­
sidered raising this minimum delay .in. 
terval to 17 milliseconds, .based on An 
Investigation · into . ·Delay Blasting, 
1975, the University of Maryland; 
whi'ch showed that delay electric blast­
ing eaps can· have significant errors ih 
firing . time~ · However, the delay elec­
tric · blasting ·. caps manufactured by 
duPont, Atlas,. and HercUles; . the only 
domestic. manufacturers;. all have mini­
rrium :-delay interva.ls.: of 25 millisec­
onds, ,which will prevent vibration re­
inforcement even with .these inaccura­
cies. When detonating cord delays are 
used, :they .. are initiated :in a series se­
quence one after the other. Therefore, 
the likelihood that two :8 millisecond 
detonating cord delays will fire within 

I·. a short enough time period .to signifi-
. I ' cantly reinforce each other is very 

:) ~~ ~ : s~a~i'~ridi~g the ··, delay ~terval ·to 17 
i' 

1
, 1jl' milliseconds would introduce a hazard. 

1
!. ·1 ·· Because the delay elements are initiat-

\"1]] (j:ll: ed sequentially on the ground surface; 

l
,., .. , ,.:;l som:e .. charges will detonate before all 

~
~ : .. ~~ :, .. ·;.t~.;,,i ... :.:.: ... ·.:, ' the initiators. in a blast have been acti-

1 vated. This increases the possibility of 
~.• !:.· :.:\.! ... :!·· .• ; . differential burden movement ·which 
~ will separate the cha. rge .. in. the blasth-
rn ~ :. ,:!! ole. !fhis results . in undetonated explo-

l~ illHJ sive .. being left in the '~mrden after 

~
,'I ! }I; bla.sting. This undetonate'd explosive • is 
: · · '· prone to detonation by the subseque11t 

~ · i :: t activities of heavy equipment. ·In view 
lf j!\1. of. t. he .foregoin.g discussion, the 8 mill· .. i~ 
!H ;i il. second delay intervaL has been r~: 
1u l{' ~ tainect. ~ . . . • . 
~ ~\ l.~ ; ·-.!'Under the alternative m~thod of un:.:-
~ · ~~~. · ~: 'I ~le~nentat.ion of the.1-inch per secon·d· 
n !1[:1 lmut, " . SeismographiC · me;J.SUrem~n~S 

, • · Hi: · -~---- ... --couicf"oe~usea. "'fhut·cauld · 6e'' doi:ie 'in · 
i, hi! two -ways.' First, seismograph records 
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of every shot would be obtained. Pro~ fied equation to limit ground': 
posed subsection 816.6.7(a). ·· Second, tions to linch per second; If th;:., .. r, .. , t 

seismographs would be·used.to develop posed Section is adopted, ·U.iJ'VIU .. ... "'"'·"' .. IJ 

sufficient data to establish that: use of of:a petition .accompanied by aoJoro,brl 
a modificatio.n to the standard· weight- ate blaSting _,reports and seisn:Log:ra:P'l 
distance :equation ·cL Subsection records, the .. regulatory 
816.65<ml would still result in compli- could approve 'the .use .of 'a 
ance with the l-inch per ·second limit. tance less than 60 if it has been 
Proposed · -subsection 816.67(b); ·The that the reduced . · 
latter provision. is based on recognition not result in v.iorations. greater 
that there may be peculiarities of cer- inch per second.· The r~quirement.· 
tain site-specific factors warranting a the seismograph record .contain; .. a 
change from use of·the standard equa- bratiop signal of ;:.the· ga_in ... ..,,,v ..... .. b , . ...... , •. !""' 
tion. ·All such changes wouldi .however, assure that ·th,e ·.gain! setting 
be first approved by the regulatory. au- calculating the· vibration level 
thority;; u · deemed. necessary~ the regu~ tical to that used duri.pg the rec:or4;ting 
latory · authority. could, require a seis~ process. : .. · · - .• 
mographrecordingofallblasts. ·... . ~. ' . · ~ .. ,,. ·.· i ,' ;n ;~.; .>; • , ; 
' As an additionaL safeguard. the § 8J6.!1~816.73 .. ;Di~~?sal of.~,~~~~s spoik . 
Office is. also proposing an additional SpoiL disposal practices. in 
peak-particle· velocity ground motion mining. o.ver.< .. the years have 
limitation . on ·blasting .. ·,·\':Subsection major lropact: on the environment 
816.65(n). This requirement''would pre• represented a signi,ficant hazard· to 
vent structures · and . persons from and . property;.· The requirements . 
being subjected to excessive vibrations forth ·in these . Sections . of. the 
which ·. approach steady state. ·Human posed regulations' protect life, ·""· .. n, .... o•·~ 
beings . are known to be more disturbed ty, and the environment . by esta 
by .. steady state ,vibrations than· by ing. criteria . for proper ~disposal pf· 
brief, impulsive type vibrations . .Struc• material to achieve ·adequate drainage: 
tures are· also . more · :responsive to c.ontrol and stability,, The requirei( 
steady -state ... vibrations, · especially ments in the interim . program:' per7 
when the· ·frequency of. the vibration forniance standards are proposed to. be 
approximates ~the resonant frequency broadened to include alternatives ·.of 
of the structure. ' · :; . , utilizing the West• .Virginia method~ of, 

The · Office is also . soliciting sugges~. rock core drainage. ·,The <Use , oLthi$ 
tions on the use of surface delay .. sys• method has been controversiaL.it 
ternS. ,:: in .. conjunction with . in-hole highly touted: in practice by;ope 
delays, either electric .or. nonelectric~ and ·eyed .somewhat .skeptically :by 
Combinations.:: .of. surface ; and in~hole engineering profession. . · ... , 
delay systems result in more · scatter or · Authority . for ·,these proposed · 
randomness .in initiator firing times. tions is found in.Sectionsl02, 20l; r50l 
However, .~in many instances these· sys- 503, 504,. 507, ·508, 510, and p15 of ·: 
terns have :. proved to be very useful in Act. -; · . \,· , 
reducirig ground .vibrations~ The .. Literature. utilized in the prepa-ra-
Office feels •th:,tt these .systems should tion;of these proposed regulations• -ln~ . 
be used only where ·blasting .reports; eludes: , •, ;, .. . ;, :.,.J,, . .. ·q/ 1 
accompanied by seismograph · records, 1. American Society ' .Qf Civil ;:Engi•. 
demonstrate. that a particulandelay neers; "Geotechnical Practice for~:Dis~ 
pattern will: not produce· peak particle posal . ,: .of '·' Soli.d Waste: · Materials'~;''' 
velocities greater than ;~l r.inch per A.S.C.E. :~. Symposium":"'-March :~ 197·7·,;· , 
second. :·.. ·~·· · .. ,.. . .. _. Ann.Arbor,. Mich. ~~ ~ 

•As was discussed above; ;in conjunc~. :t American ~~ciety, .of Civil En'gi,_ 
tion with the l-inch per. second ground neers, ~;~stability · and;;Pedo.nnance of 
motion limit under Section· 816.65·, the Slopes and • Emba,.,'lkment.s/~ , August, · 
Office·.proposes to.· allow t.P.e .use·. ·of 1969. American·Society 9f .Civil ·Engi; 
seismographs .as an alternative to_.the neers, Stability · of Rock .Cuts.:rEdited 
sta:ndard ~ . explosives . weight-distance byE. J; .. Cording, 1972 . .. i. ,;<: .. : ··:,> < · ,:~ ,. ;.: 
formula: It.is also proposed .. under - Sec~ 3. American Society for;)I'e~ting ~d, ; 
tion 816.67• ··that the .·regulatory " ~ au~ Materials, Ylnstruments .. and ~ppara~ .. 
thority may . require persons engaged tus for Soil and RocKMechanics,'':Spe:; . 
in blasting t.o make seismographic ·re- cial TechnicaL ·, . ;-, ;.-.'.>< ::,.~ , \ ~(Y'"'=;:,r;, · · 

cordings, .even if the standard formula 4. Americ~:n.!;Soci.etY;:.for ::r.esting and 
is being adhered to: ·This ~uthority : is Mater-ials; ... 19'1'.9r SoJ1 ~nd :r.q~k;:btdld,ing ·. 
provided to ' insure that the standard stones; ·peat:·:Jpartn19,'', .. .A:M, : Soc. Test 
formula factors. are effective for limit~· Matter~ :\~ ; ... .,,f!.V:;>:.l·. ··t.~ :;;.' ::.: ~; < . Rf.i\{,, ·'J-, ·~H . · .c: :. 
ing . ground motion· from. blasting in all 5'oj.,BV;hop,,. A.-;{:'M7 .;;.~.ll.P<I:Jll~nk~kJ.;>: J ., 
relevant situations and for identifying The M~asur~rn~n:t$ '3Qfi.t S.Oi.l .tPr:operti~s , 
those cases where additional ·.Precau- itV the.;: ·;· Tr::iaq;.i~k~Wgst;•,~.:;{Egwa~ck-:Arnqld, ,; 
tions are ~'need,ed• .to 'preclu~e .damage Ltq~ ... ~.Qpdoq;.:~pgl~n(i.:l,9J~~' \'G: . · : ~ · · : 
or injury.,· to ·:the public and .the, en vi~ :~ · ~6.: · ·Bi.sl:l.op,:r;.l\;~tW~ •·;. c\:'l';tle ... ;St:,tbility 9{ 
ronment from· blasting.· ·· ': · · :.·,; ·t ;;' TiP§.±:.,Stn9- ... ~§P9~l...~ .... lJ.~.aPs.: ~ ,;,.Quarterly 
. Se1s.mo-gr'iipii ·-reco-rds may be:· use <f. to·-.. , J our:n9:,~ ~. o./;#;Jl.11giJ~~~ri ng :iGeology, · Vol. 
establish the ... validity of using a modi~ :.. 6 •.• ~97~.;J t~<r,M:.;)"i;i&;',1 ;;.11.~'\''<s:k:, · • · .. · · .\ ., : ·. r 
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types of mining should appropriately 
be reflected in the regulations. 

§ 817.39 Support facilities and utility in· 
stallations 

This proposed Section is substantial­
ly identical to the corresponding Sec­
tion of Part 816. The reader is referred 
to the appropriate portions of the Pre­
amble for Part 816 for information 
concerning the approach and statuto­
ry authority of this Section. I~ ad~i­
tion to the Sections of the Act c1ted m 
those portions of the Preamble, this 
Section is based on Section 516 of the 
Act. While OSM considers the appro­
priate support facility and utility ~­
stallation requirements to be suffi­
ciently similar in surface and un~er­
ground mining to warrant substantial­
ly identical performance standards, 
public comment is invited on how the 
differences in the effects of these 
types of mining should appropriately 
be reflected in the regulations. 

§§ 817.41-817.57 Hydrologic balance 
With the exception of Section 817.50 

and a posssible Section 817.51, all of 
these proposed Sections are substan­
tially identical to their corresponding 
Section in Part 816. The reader is re­
fered to the appropriate portions of 
the Preamble for Part 816 for informa­
tion concerning the technical basis, al­
ternatives considered, and statutory 
authority. In addition to the Sections 
of the Act cited in those portions of 
the Preamble, these Sections of Part 
817 are based on Section 516 of the 
Act. While OSM considers the effect_s 
on the hydrologic balance to be suffi­
ciently similar in surface and un~er­
ground mining to warrant substantial­
ly identical performance standards, 
publlc comment is invited on how the 
differences in the effects of ~he~e 
types of mining should appropnately 
be reflected in the regulations. 

Section 817.50 provides for the pro­
tection of the mining area's hydrologic 
balance by requiring that mining oper­
ations be conducted so as to preclude 
uncontrolled discharge of mine water . . 
Uncontrolled discharges <mine drain· 
age) have been a primary cause of ad­
verse impacts upon water quality and 
ecology in the past <Biesecker and 
George, 1966; Braley, 1954; Grubb and 
Ryder, 1972; Sidio and Mackenthun, 
1963; Turner .. 1958; and Warner, 1973). 
However, this problem can be con­
trolled in underground mines through 
the proper location, desi~, const:uc­
tion, utilization, and sealmg of dnfts, 
adits, and slopes <EPA, 1973>. U~e of 
these methods to control dramage 
during the active mining phase is to be 
supplemented with collection and con­
veyance of drainage to treatm~~t fa­
cilities as necessary to comply ll!l"h. ap­
plicable standards an~ . l1m1tatwns 
prior to discharge to receiVmg streams. 

PROPOSED RULES 

The outright prohibition on gravity 
discharges from certain new drift 
mines is required under paragraph 
516<b>02) of the Act. 

The Office considered requiring all 
drift mines which are opened after the 
effective date of this Part to comply 
with proposed subsection 817.50<c>, 
rather than making the requirements 
applicable only to mines opening after 
approval of the State or Federal pro­
gram. The Office believes that until a 
regulatory authority is identified and 
approved ·by the Secretary and em­
powered to administer a regulatory 
program, it will be unfair to the opera­
tor to make this provision apply, since 
determination of whether a coal seam 
involved is "acid-producing" or "iron­
producing" would not have been made. 
Public comment on this issue is solicit­
ed, however. 

Section 817.51 was originally estab­
lished to identify requirements neces­
sary to protect the recharge capacity 
of aquifers affected by the under­
ground mining activities. However, 
since the structural integrity of water 
bearing formations should not be sig­
nificantly a.ffected by underground 
mining, the recharge capacity of the 
formations should be maintained with­
out any special precautions. Conse­
quently, Section .817.51 has been omit­
ted from the draft regulations. Com­
ments are solicited as to any require­
ments that may be needed to protect 
the recharge capacity of water bearing 
formations from underground mining 
activities. 

§ 817.59 Coal recovery 

This proposed s ·ection addresses two 
persistent problems of coal develop­
ment: loss of resource when a mining 
operation does not recover all the 
available coal at a mining site and re­
current environmental degradation 
when a land is reentered after one 
mining operation to recover such coaL 
The regulation requires the operator 
to conduct mining operations so as to 
maximize resource recovery by mining 
all available coal at a mine site which 
it is economically t'easible to extract. 

The Authority for this proposed Sec­
tion is found in Sections 102, 201, 501, 
503, 507, 510, and 516 of the Act. 

Alternatives similar to these consid­
ered for proposed Section 816.59 were 
considered by the drafters, and the 
reader is invited to refer to the Pream­
ble portion on Section 816 . .59 for fur­
ther information on issues considered. 
In addition to those issues, a more fun­
damental one might be addressed by 
commenters, and that is the appropri­
ateness of a coal recovery standard for 
underground mining. In this regard, 
the reader is referred particularly to 
Sections 1 02( k) and 515< b )(1) of the 
Act. 

§§ 817.61-817.68 Use of explosives 

Sections 817.61-817.68 are being pro­
posed as regulations to protect the 
lives and property of the public, un­
derground mines, and ground and sur­
face waters outside of permit areas, 
from adverse effects of blasting per­
formed on the surface, where surface 
blasting is required in the develop­
ment and support of underground 
mining operations. The interim regula­
tory program has no provision for reg-

. ulating surface blasting required for 
the development and support of un­
derground mining operations. Howev­
er, surface activities in support of un­
derground mining often require fairly 
large blasts for facing up at adit en­
tries for leveling ground for surface 
structures, and initial blast rounds for 
shafts and adits. These blasts may 
present damage and injury hazards 
equivalent to those of surface mine 
blasting. To protect the public from 
the adverse effect'> of these blasts. 
Sections 817.61-817.68 are required. 

Several Sections of the proposed reg­
ulations for surface blasting in sup­
port .of underground mining are sub· 
stantially identical to the proposed 
regulations for surface mine blasting 
<Sections 816.61-816.68). Rather than 
repeat the discussion of those Sec­
tions, the reader is referred to the ap­
propriate Sections of the surface coal 
mine performance standard Preamble, 
which contains the rationale for many 
of the proposed blasting rules and a 
discussion of alternatives considered. 

Sections 817.61-817.68 are proposed 
under Sections 102, 201. 501, 503, 504, 
516, and 719 of the Act. . 

Materials used by OSM to develop 
these regulations include-

1. Ashley, C., and Parkes, D.B., 1976, 
Blasting in U r ban Areas: Tunnels & Tunnel­
ling <British Tunnelling Society), Sept. 
1976, p. 60-67. 

2. G.rim. E .. and Hill. R., Environmental 
Protection in Surface Coal MiRing <U.S. En­
vironmental Protecr.ion Agency, No. 
1BB040). 

3. Barnes. Jack (John B.J. 1977 , The Ef­
fects of Strip Mine Blasting on Residential 
Structures-Ayrshire Mine, Warrick and 
Vanderburgh Counties, Indiana: Paper pre­
sented to the Incliana Academy of Science, 
Indianapolis. Ind.. Oct. 28, 1977. 19 p. 
<Author is associated with Indiana State 
University Evansville, Evansville, Ind.) 

4. Kentucky Department of ·Mines and 
Minerals, 1977 . Lawr. and regulations gov­
erning explosives and blasting: Lexingt on. 
Ky., p. 1. 

5. Maryland Geological Survey, Bureau of 
Mines, 1973, Blru; t ing restrictions. Regula­
tions ·governing blasting in Bituminous coal 
strip mines and auger regulations: Maryland 
Departmer. t of Natural Resources Rules 
and RegulaLions . p. 23 . 

6. Medearis. Kennet h , 1976, The Dev elop­
ment of Rational Damage Criteria for Low· 
Rise Struc!ures Subjected lo Blasting Vibra­
tions-a report of the National Crushed 
Stone Association: Kenneth Medearis Asso-
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ciates, Fort Collins, Colo., and Valley Forge, 
<Pa;,' 94 p. (duplicated report>. 

· 7. Mille;r, P.H., <no date), Blasting vibra· 
tion.s and air blast: Pa.rk Central, Ill., Atlas 
powder Co., 16 p. · 

8. Nicholas, H.R., Johnson, C.F., and 
Duvall, W.l., 1971, Blasting vibratiomJ and 
their eJfect3 on structures: U.S. Bureau of 

'Mines Bulletin 656, p. 13-29. 
9. Old Ben Coal Company, Comments .to 

Office of Surface Mining <1978). 
10. Pennsylvania Department of Environ­

mental Resources, Rules and Regulations, 
Title XXV, Pennsylvania Code, Ch. 211. 

11. Siskind, D.E., 1977, ·'Structure vibra­
~ttons from blast produced noise, in 18th In­
ternational Rock Mechanics · Symposium, 
June 1977. Keystone, Colo.: Proceedings, · p. 
1A3-f-1A3-5. 

12. Siskind, D.E., Stachura, V.J., and Rad­
cliffe, K.S., Noise and vibration.s in residen­
tial structures from quarry production blast­
inu-mea.surement3 of si:t sites in nlinois: 
. U.s. Bureau of Mines Report of Investiga-
tion R.I. 8168, p. 17. 1976. , 
··13. Siskind, D.E .• and Stachura, V.J., 1977, 

Recording system for blast noise measure­
ment: Sound and vibrations Journal, p. 20-
23. . 

14 . . Siskind, D.E., and Summers, C.R., 
1974, Blast noise standards and in.strumen­
tation: U.S. Bureau of Mines, Environmen­
tal Research Program, Technical Progress 
Report TPR 78, p. 16, table 4. 

15. Coal Mine Health and Safety Act of 
1977; 75 CFR. Subpart N. 

16. An Investigation into Delay Blasting, 
1975, NSF Contract APR 75-05171 to the 
University of Maryland and Subcontract 
/IM-218907 to Martin Marietta Laboratories. 

. The . Office considered including a 
proposed Section 817.63 to require 
that underground coal mine blasting 
be conducted in accordance with ap­
propnate , MSHA requirements set 
forth in CFR 75-Subpart N. However, 
it was considered that such a require­
ment would not advance the purposes 
of the Act and that MSHA could ade­
quately enforce' its own requirements. 
Public comments are elicited on the 
appropriateness of the alternative the 
office rejected. · 

Proposed Section 817.65 states that 
this . Section applies only to blasting 
conducted on the surface. Rather than 
require . a blasting schedule similar to 
Section 816.64 of the proposed surface 
coal mine regulation, this section 
would require a 24-hour notice prior to 
any surface blasting in support of un­
derground coal mining. Because of the 
occasional, sporadic nature of surface 
blasting in support of underground 
coal mining, the public will be better 
served by receiving notification the 
day before any blasting is done. The 
mine operator will be relieved of the 
task of publishing and republishing a 
blasting schedule. The remainder of 
Section 817.65 is identical to Section 
816.65 proposed for surface coal mine 
blasting. The reader is referr~d to that 
$ecHon portion of the Preamble which 
discuss'es proposed Section 816.65 for 
detailed discussion. 

PROPOSED RULES 

Proposed Sections 817.61, 817.62, 
817.66, 817.67, and 817.68 are substan­
tially identical to proposed Sections 
816.66, 816.67, and 816.68. The reader 
is referred to the appropriate portions 
of the Preamble to Part 816 for de-
tailed discussion. · 

§§ S17.7l-817.73 Disposal of underground 
development waste and excess spoil 

The Office believes that under­
ground development waste disposal op­
erations should be required to be con­
ducted in the same manner as excess 
spoil disposal in surface mining. Ac­
cordingly these proposed Sections ·are 
siritilar in all significant details to pro­
posed Sections 816.71-816.73. The 
reader may ·find a discussion of the 
technical basis, authority, and alterna­
tives considered in the Preamble . 

In addition to the Sections of the 
Act cited in the discussion of Sections 
816.71-816.73 these proposed Sections 
817.71-817.73 are based on Section 516 
of the Act. 

The public is requested to comment 
on any appropriate basis for varying 
the · requirements for underground de­
velopment waste fills from those pro­
posed for excess spoil in proposed Sec­
tions 816.71-816.73. 

§§ 817.81-817.88 . Coal processing waste 
. These. proposed Sections are sub­

stantially · identical to the correspond­
ing Sections of Part 816. The reader is 
referred to the appropriate portions of 
the Preamble for Part 816 for informa­
tion concerning the technical basis, al­
ternatives considered, and statutory 
authority for these Sections. In addi­
tion to the Sections of the Act cited in 
those portions of the Preamble, these 
Sections are based on Section 516 of 
the Act. While the Office considers 
coal processing waste consideration to 
be sufficiently similar in surface and 
underground mining to warrant sub­
stantially identical performance stand­
ards, public comment is invited on how 
the differences ln these types of 
mining should appropriately be re­
flected in this portion of the proposed 
regulations. · 

§ 817.89 Disposal of non-coal wastes 

This proposed Section is substantial­
ly identical to the corresponding sec­
tion of Part 816. The reader is referred 
to the appropriate portions of the Pre­
amble for Part 816 for information 
concerning the technical basis, alter­
natives considered, and statutory au­
thority for this Section. In addition to 
the Sections of the Act cited in those 
portions of the Preamble, this Section 
is based on Section 516 of the Act. 
While the Office considers the appro~ 
priate· disposal of noncoal waste to be 
sufficiently similar in surface and un­
derground mining to warrant substan­
tially identical performance standards, 
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public comment is invited on how the 
differences in these types of mining 
should appropriately be reflected in 
the regulations. In particular, com­
ments are solicited on the appropriate· 
ness of the disposal of noncoal · waste, 
both from onsite and from offsite, in 
abandoned underground workings. 

§§ 817.91-817.93 Coal processing waste: 
Dams and embankments 

These proposed Sections are sub­
stantially identical to ' the correspond· 
ing Sections of Part 816. The reader ·is 
referred to the appropriate portions of 
the Preamble for Part 816 for informa­
tion concerni.rlg the technical basis, al­
ternatives considered, and statutory 
author ity for these Sections. In addi­
tion to the Sections of the Act cited in 
those portions of the· Prenible, these 
Sections are based on Section 516 of 
the Act. While the Office considers 
the appropriate coal processing · waste 
dams and embankment considerations 
to be sufficiently similar in surface 
and underground mining to warrant 
substantially identical performance 
standards, public comment is invited 
on how the differences in these types 
of mining should appropriately be re­
flected in the regu.lations. 

§ 817.95 Air resources protection 

This ~·reposed Section is substantial· 
ly iden~ical to the corresponding Sec· 
tion of ;Jroposed Part 816. The reader 
is refened to the appropriate portion.s 
of the Preamble for Part 816 for infer· 
mation concerning the technical basis, 
alternatives considered, and statutory 
authority for this Section. The only 
provision of a substantial nature that 
was deleted from this Section for un­
derground mining addressed the prob­
lem of fugitive dust resulting from 
wind erosion on spoil piles. This prob­
lem is greatly reduced when consider-

. ing underground mining because less 
spoil is stored on the surface. As a 
result, the spoil disposition need not 
be required to be oriented in the same 
manner as in surface mining oper­
ations. In addition to the Sections of 
the Act cited in those portions of .the 
Preamble, this Section is based on Sec­
tion 516 of the 'Act. While the Office 
considers the effect on air resources to 
be sufficiently similar in surface and 
underground mining to wa,rrant sub­
stantially identical performance stand­
ards, public comment is invited on how 
the differences in the effects of these 
types of mining should appropriately 
be reflected in the regulations. · 

§ 817.97 Protection of fish and wildlife 

This proposed Section is substantial­
ly identical to the corresponding Sec­
tion of Part 816. The reader is referred 
to the appropriate portion -of the Pre~ 
amble for Section 816.97 for informa­
tion concerning the technical basis, al-
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surface water, streams, drainways, 
irrigation ditches within the pro­

mine plan area or adjacent 

'Location and elevation of dis­
of industrial wastes to surface 

-waters .within the proposed 
plan area, or at. points in adja­
areas .to surface waters which 

into the proposed mine plan area; 
Boundaries and elevations of ex­

or previously surfaced-mined 
within the proposed mine plan 

Location, 'elevation and dimen­
of existing areas of spoil, waste, 

and . topsoil preservation, dams, 
impoundments, and water treat-
or air pollution control facilities 
the propo~ed permit area; 

D Location and depth of water, gas 
· oil wells within the proposed permit 
· ·and · .. . 

Sufficient slopes to adequately 
' reorE~sent . the existing land surface 
1·conf.igttration of the mine plan are~. 

and recorded according to 
following: . . 

1) Each measurement shall consist 
an angle of inclination along the 
. . . slope extending 100 Jinear 

above and below or beyond the 
outcrop or the area. to·. be dis­

. or, where thi~ is irnPr~ctical,~ at 
'ld<~at]ipns specified . by the regulatory 

rity. · . 
2) Where the area has been previ­

miri.ed, the measurements shall 
.· at least 100 feet beyond tile 
of mining distt11pances, or any 
distance determined by the reg­
. authority to J:)e representative 

e premining ~pnfiguration of the 

Slope meas~rements shall take 
account . natural variations in 
so as to provide accurate repre-

Serltation of the, range of natural 
and . shall reflect geomorphic 

dif'fer·ences of the area to be disturbed. 
Slope . measurements may be 
from . existing topographic maps 

;C,hn'l'<r;inO' contour lines, ;havfng,: sllffi­
detail and accuracy coru;istent 

the submitted mining and recla-
.... ~'"""lVU plan. · ' 

tour lines shall be based on 
of a maximum of 5 feet 

the slope of the land is twenty 
) degrees. or less and a maximum'· of 
feet where slopes are greater ,than 
degree~. · ,, · 

§ 779.26 Soil resour~es description. 

· (a) A soil ~~pshall be prepared that 
· · · those" portions of the mine 

area of different soil morphology 
son' environment. · The soil map 
provide · aclequate in~ ormation· to 

p;resent and po~ential pro­
ty Je:vels ... oLthe.land and to aid 

e classification, stockpiling, and 
of soil materials during mining 

PROPOSED RULES 

and reclamation. . ~ operations. The soil 
resources description shall also pro­
vide ~adequate information to predict 
the potential for reestablishing vegeta­
tion and the proposed postmining use. 

(b) The applicant shall supply such 
other information as required · by the 
regulatory authority. 

PART 780-SURFACE MIN1NG PERMIT APPLI-
CATION-MINIMUM REQUIREMENT FOR 
RECLAMATION AND OPERATION PLAN 

Sec. 
780.1 &ope. 
780.2 Objectives. 
780.4 Responsibilities; 
780.11 Operation plan: General require-

ments. 
780.12 Operation plan: Blasting. 
780.13 Operation plan: Maps and plans. 
780.14 Air pollution control plan. 
780.15 Fish and wildlife plan. 
780.17 Reclamation plan:. Introduction. 
780.19 Redamation plan: G~neral require-

.· ments.' ,, · ·:· 
780.21 Reelamation plan: Protection of hy.; 

- drologic balance. . . . , . 
780.23 Recli:I.Jl?.ll,tiOn plan: Post-mining land 

uses. . . 
780.25 Reclamation plan: Ponilll. inipound­

ments, banks, an~ dams andemban1t-
ments. · .,- · 

780.27 · Reclamation- plan:· Surface mining 
near underground mining . 

780.29 ·Diversions. -
780.31 Protection of publiG . parks and his-

toriC places, · · · , · · · 
780.33 Relocation ·or use of public roads. 
780.35 .· Disposal of exce5s spoil.. · 
780.37 Transportation facilities. 

A~oRrrr': ' Seetions 102. 20( 501, 503, 
so4~ 506, so7, so8, so9, 510,_515. 517, ·a.nd s22, 
Pub. L. 95-87, 91 Stat. 445 (30 U.S.C. 1202; 
1211, 1251, i253, 125~ 1256, 1257, 1258, 1259, 
1260, 1~65, 1!267, and 1272.> 

§ 780.1 Scope. 

This part provides the minimum re~ 
quirements for the Secretary's approv­
al of ·;provisions . of . regulator~ · pro~ 
grams for the mining operations and 
reclarii'ation plan po.rtion5 of applic~~ 
tions for surface .coal mining activities 
permits, except to the extent th,at 'ctif­
ferent · requirements · for thosE( i;>laris 
are establisl}ed under part 785 of this 
sub~hapter. 

§ 1so:2 Objectives. 

The objectives of this. part are to es­
tablish the . minimum requirements 
under regulatory programs · for the 
contents of fuining ·and reclamation 
plan · portion.S of applications for per~ 
mits;· so that the ·regulatory authority 
is provided with coriipr_eheris1ve anci 
rellable 'inforination or{proposed sur­
face . co~l iniritng arid reclamation oper­
ations, -_:and t<;> ' 1lDsure that such oper-
a~~PP.S . ~~~~~.~u9.w~ct. ... ~9 . JJ.~ .... ~qnp_~_ct.~ct 
oriiy in cm:npliarice with, the Aqt, this 
chapter, ~rid the regulatory proiram. 
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§ .780.4 ~sponsibilities. 

(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 Federal governmental agencies to 
provide information to 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 proposed mining oper­
ations within the mine plan area, in­
cluding, at a minimum, the following: 

(a) A narrative description of the 
type and method of coal mining proce­
dures and proposed engineerihg tech­
niques, antitipated · annual and total 
production of coal, 'by tonnage, and 
the major equipment used, or proposed 
to ·be used for all aspects of s1.tch oper­
ations. 

·' '(b) A narrative explaining the con­
struction, modification, use, ·m;ainte­
nance, and removal of the following 
facilities within the proposed mine 
plan area: 
. (.l) Major buildings and other facili-
ties; 

(2) Utilities services; 
(3) Dams and impoundments; 
(4) Overburden and topsoil handling 

and storage areas and structures; 
(5) Coal removal, handling, storage, 

cleaning, and transportation areas and 
structures; . ,_: .· 

' (6) ··waste and refuse removal, han­
dling, storage, transportation,· and dis-
posal areas and structures; · 

·(7) Mine facilities and layout; and 
(8) Water ahd air · pollution ·Control 

facilities. , 'l 
; (. 

§ 780.12 ·Operations plan:,:Blasting. 

Each application shall contain a 
blasting plan for the affected area, ex­
plaining how the applicant intends to 
comply with the requirements of . 30 
CFR sections 816.61 through 816.68 
and including the following- informa- ' 
tion: .. . .. , , ;: 

(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 reporting to 
the . regulatory: .authority blastihg in­
formation to be collected during the 
operation. The plan shall contain the 
following information- ,, 

< 1) Drilling patterns,' including size, 
numbers, depths, spacing, and configu­
ration of holes; 

(2) Charg~ and packing, .placement 
of holes; . 
. (3) Types of fuses and detonation 

controls; and .i ,, - · ·-~ ····- ...... 

,(4) Sequence and timing of firing 
hoies. ·· 
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(c) Description of blasting warning 
and site access control equipment and 
procedures; 

(d) Description of types, capabilities, 
sensitivities, and locations of use of 
blasting monitoring equipment and 
procedures; and 

(e) Description of plans for record­
ing and reporting to the regulatory au­
thority the results of preblasting sur­
veys, if required. and of the blasting 
monitoring program. 

§ 780.13 Operations plan: Maps and plans. 

Each map, plan, and cross-section 
shall delineate the location on the 
permit area where the performance 
standards in 30 CFR 816 apply. Areas 
that were mined under the initial reg­
ulatory program or that were mined 
before Pebruary 3, 1978 shall also be 
delin-eated on the map. Each applica­
tion shall contain maps, plans, and 
cross-sections of the permit area in ac­
cordance with the following provi­
sions: 

<a) Maps a.nd plans shall have a scale 
of 1:25.000 or larger. Cross-sections 
shall have a scale prescribed by the 
regulaLory authority. The maps, plans, 
and cross-sections shall show the 
mining operations to be conducted and 
the lands to be affected throughout 
the operation. 

(b) Any change in a facility or fea­
ture caused by the proposed mining 
operation shall be described if the fa­
cility or feature was shown on the map 
and plan required by 30 CFR 779.24 
and 779.25. 

(c) The following shall be shown 
and, for subparagraphs 5, 6, 10, and 13 
of this paragraph the maps and plans 
shall . be prepared by, or under the di­
rection of, and certified by a qualified 
professional geologist, with assistance 
from experts in related fields such as 
land surveying and landscape architec­
ture. 

< 1) Buildings, utility corridors and 
facilities to be used within the mine 
plan area; 

< 2) The area of land to be affected 
within the permit area, according to 
the sequence of mining and reclama­
tion; 

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

(4) Ea.ch topsoil, overburden, refuse, 
spoil, and waste storage area; 

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

control facility; 
(7) Each source of and facility relat­

ing to coal processing and pollutfon 
control waste disposal; 

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

(9) Each explosive storage and han­
dling facility; 

PROPOSED RULES 

<10) Locations, design, and construc­
tion specifications of each sedimenta­
tion pond, permanent water impound­
ment, coal processing waste . bank, and 
coal processing waste dam and em­
bankments in accordance with 30 CFR 
780.25 and disposal of excess spoil in 
30 CFR 780.35. 

< 11) Each profile, at cross-sections 
specified by the regulatory authority, 
of the anticipated final surface con­
figuration to be achieved for the af­
fected areas; 

<12) Location of each water and air 
quality, and wildlife monitoring point; 
and · 

< 13) Location a..11d specifications for 
each facility that will remain on the 
mine plan area as a permanent fea­
ture, after the completion of surface 
coal mining and reclamation oper­
ations. 

§ 780.14 Air pollution control plan. 

(a) For those operations with pro­
jected production rates exceeding 
1,000,000 tons of coal per year and lo­
cated west of the 100th meridian west 
longitude, the application shall con­
tain an air· pollution control plan 
which includes the following: 

< 1) An air quality review demonstrat­
ing that total suspended particulate 
matter emissions from the proposed 
surface coal mining operation, in con­
junction with all other applicable par­
ticulate matter emission increases or 
reductions, would not cause or contrib­
ute to exceedances of any national am­
bient air quality standard in any air 
quality control region; or cause or con­
tribute to exceedances of other appli­
cable Federal or State air· quality 
standards; 

(2) An ambient air quality monitor­
ing program to provide adequate 
annual and 24 hour total suspended 
particulate matter sampling data to 
evaluate the ambient air quality 
impact of the surface .coal mining op-
eration. <See 40 CFR 50~ 7 ). , 

(3) A plan for fugitive dust control 
practices as required tinder section 
816.95, of subchapter K and necessary 
to achieve and maintain national am­
bient air quality standards and other 
applicable Federal and State air qual­
ity standards. 

(b) For those operations with pro­
jected production rates less than or 
equal to 1,000,000 tons of coal per year 
and located west of the lOOth meridian 
west longitude, the application shall 
contain an air pollution plan which in· 
eludes the following: 

(lJ An air quality review, if, a.s deter­
mined by the regulatory authority, 
the applicants proposed surface coal 
mining operation, in conjunction with 
other existing and proposed major 
emitting facilities in the air quality 
control region or subregion, may: 

;{· 
{· 
··1: ... 

(i) Cause or contribute to excee- ~~' 
dances of any national ambient air ) . 
quality standard in any air quality . '~~ 
control region; or · ~ 

<ii) Cause or contribute to excee- · 1 

dances of any other applicable Federal 
or State air quality standard; 

(2) An ambient air quality monitor­
ing program to provide adequate 
annual and 24 hour total suspended 
particulate matter sampling data to 
evaluate the ambi.ent air quality 
impact of the surface coal mining op­
eration. <See 40 CFR 50.7); 

(3) A plan for fugitive dust control 
practices as required under section 
816.95 of subchapter K and necessary 
to achieve and maintain National Am­
bient Air Quality Standards and other 
applicable Federal and State air · qual· 
ity standards. 

(C) For those operations located east 
of the 100th meridan west longitude; 
each application shall contain an air 
pollution control plan which includes 
the following: 

(1) An air quality review, if, as deter­
mined by the regulatory authority, 
the applicant's proposed surface coal 
mining operation, ill conjunction with 
other existing or proposed major emit­
ting facilities in the air quality control 
region or subregion, may: 

<D Cause or contribute to excee­
dances of any national ambient air 
quality standard in any air quality 
·control regions, or 

<iD Cause or contribute to excee­
dances of any other applicable Federal 
or State air quality standards; 

(2) An ambient air quality monitor­
ing program, if, as determined by the 
regulatory authority, necessary to pro~ 
vide adequate annual and 24 hout 
total suspended particulate matter 
sampling data to evaluate the ambient 
air quality impact of the surface coal 
mining operation; <See 40 CFR 50.7) . 

(3) A plan for fugitive dust control 
practices as required under section 
816.95 of subchapter K and necessary 
to achieve and maintain National Am­
bient Air Quality Standards and other 
applicable Federal and State air qual­
ity standards. 

§ 780.15 Fish and wildlife pl~n. 

Each application shall contain a fish 
and wildlife plan, which provides: · 

(a) A statement of how the applicant 
proposes to u·se the best technology 
currently available for the site so that 
affected areas are reclaimed to a con­
dition which will enhance ·fish, wild­
life, and related environmental values. 

(b) If the applicant determines ·that 
it will not' be practicable to achieve a 
condition which clearly shows a trend 
toward enhancement of fish and wild­
life resources at the time revegetation 
has been successfully accomplished 
under 30 CFR 816.111 through 
816.117, the applicant shall state-
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diminution, or interruption resulting 
from the surface coal mining activi­
ties. 

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

Surface water shall not be diverted 
into underground mine workings 
unless the person who conducts the 
surface mining activities demonstrates 
to the satisfaction of the regulatory 
authority that the diversion will-

(a) Abate water pollution or other­
wise eHminate public hazards resulting 
from underground mining; and 

(b) Be discharged as a. controlled 
flow meeting the water quality re­
quirements of Section 816.52 for pH 
and total suspended solids except that 
the total suspended solid concentra­
tions may be exceeded only if the sus­
pended material is approved by the 
regulatory authority or is limited to- . 

< 1) Coal processing waste: 
(2) Fly ash from a coal-fired facility; 
< 3) Sludge from acid drainage 'treat-

ment facility; 
(4) Flue gas desulfurization sludge; 
< 5) Inert materials used for stabiliz­

ing underground mines or; 
(c) UndergrotL."ld mine development 

wastes; and 
(7) The discharge will not calise, 

resuit in or contribute to a violation of 
applicable . water quality standar<is: 
and 

<d> Minimize disturbance to the hy­
drologic balance. 

§ 816.56 Hydrologic balance: Post-mining 
rehabilitation of sedimentation ponds, 
diversions, impoundments, and treat· 
ment facilities. 

Before abandoning the pemiit area., 
the person who conducts the surface 
mining activities · shall restore a.ll per­
manent sedimentation ponds,_ diver­
sions, impoundments, .and treatment 
facilities to meet the original design 
criteria for the permanent structures 
and impoundments. 

§ 816.57 Hydrologic balance: Stream 
buffer zones. 

<a> No land within 100 feet of a. pe­
rennial stream or a. stream with a. 
macro-invertebrate biological commu­
nity shall be disturbed by surface 
mining activities except in accordance 
with Section 816.44 unless the regula­
tory authority specifically authorizes 
surface mining activities closer to or 
through such a stream Upon finding..:. 

< 1> That the original 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 
surface 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 816.11. 

PROPOSED RULES 

§ 816.59 Coal recovery. 
Surface mining activities shall be 

conducted so as to maximize the utili­
zation and conservation of the coal so 
that reaffecting the land in the future 
through surface coal mining oper­
ations is minimized. 

§ 816.61 Use of explosives: General re­
quirements. 

<~> Each person who conducts sur­
face mining activities shall comply 
with all applicable local, State, and 
Federal laws and regulations and the 
requirements of Sections 816.61-816.68 
in the storage, handling, preparation, 
a.nd use of explosives. 

<b> Blasting operations that use 
more than the equivalent of 5 pounds 
of TNT shall be conducted according 
to a. time schtdule approved by the 
regulatory authority. 

<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-

( 1 > Have demonstrated a. knowledge 
of, · and shall comply with, MSHA 
safety requirements and' U.S. Depart­

. ment of Treasury security require­
ments; 

<2> Be capable of using mature judg­
ment in all situations; 

(3) Be in good physical condition 
and not addicted to intoxicants, nar­
cotics, or other similar types of drugs; 

<4) Possess current knowledge of the 
local, State. and Federal laws and reg­
ulations applicable to the work; and 

<5 > Possess a valid certificate of com­
pletion of training and qualification as 
required by 30 CFR 850 and 851. 

§ 816.62_ Use of explosives: Pre-blasting 
survey. 

(a) On the request to the regulatory 
authority by a resident or owner of a 
man-made · dwelling or structure that · 
is located within one-half mile of any 
part of the permit area, the person 
who conducts the surface mining ac­
tivities shall conduct a. pre-blasting 
survey of the dwelling or ,structure 
and submit a. report of the sl.irVey to 
the regulatory authority and to the 

· person requesting the survey. 
(b) Each person who conducts sur­

face mining a.ctivjties shall .. utilize per­
sonnel approved by the regulatory a.u~ 
thority to conduct the surVey to deter­
mine the .. condition of the dwelling or 
structure· and to document any pre­
blasting damage and other physical 
factors that could reasonably be af­
fected by the blasting. Assessments of 
structures such as pipes, cables, trans­
mission lines, and wells and other 
water systems shall be limited to sur­
face condition 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 pur­
poses and to the quantity and quality 
of the water. 

(c) A written report of the survey 
shall be prepared and signed by the 
person who conducted the survey. The 
report shall 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. 

§ 816.64 Use 9f explosives: Public notice of 
blasting schedule. 

(a) Blasting schedule publication. (1) 

Each person who conducts surface 
mining activities shall publish a blast­
ing schedule at least 10 days, but not 
more than 20 days, before beginning a 
blasting program in which explosives 
that use more than the equivalent of 5 
pounds of TNT are detonated. The 
blasting schedule shall be published in 
a. newspaper of general circulation in' 
the locality of the blasting site. · 

(2) Copies of the schedule shall be 
distributed by man 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. Copies sent to 
residences shall be accompanied by in­
formation advising the owner or resi­
dent how to request a pr~-blasting 
survey. . . 

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

<b> Blasting schedule contents. (1) A 
blasting schedule shall not be so gen­
eral as to cover 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 shall con­
tain a.t a minimum-

( f) 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; 

<ll> Dates and time periods when ex­
plosives a.re to be detonated. That 
such periods shall not exceed an ag­
gregate of 4 hours in any one day; 

<ill> 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 emergency situa~ 
tions referred . to in _- Section 
816.65(a)(2) which have been approved 
by the regulatory authority for blast­
ing a.t times other than those de­
scribed in the schedule. 
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(c) Public notice of changes to blast­
ing schedules. Before blasting 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. 

PROPOSED RU~ES 

Lower frequency limit of 
m ea.suring syst em, Hz 

(+3dB) 

Maximum 
level in dB 

0.1 Hz or lower-nat response ........ .... 135peak. 
2Hz or lo?Jer-flat response ............... 132 peak. 
6Hz· or lower-fl:!.t response. ... ............ 130 peak. 
C;, weighted. slow response ................ 109 C. 

§ 816.65 Use of explosives: Surface blast- {2) .In all cases except the C-weight-
. ing requirements. ed slow, the systems used shall have a 
(a) All blasting shall be conducted flat frequency response of at least 500 

between sunrise and sunset. The regu- Hz at the upper end. The C-weighted 
latory authority may specify more re- shall meet the standard American Na­
strictive time periods based on public tiona! Standards Institute <ANSD 
requests or other considerations in- 81.4-1971 specifications. The ANSI 
eluding the proximity to residential · 81.4-1971 is hereby incorporated by 
areas. ·reference. This work is incorporated as 

<b> Blasting shall be conducted at it exists on the date of adoption of 
times announced in the blasting sched- this Part, and notice. of changes made 
ule, except in those emergency situa- in these materials will periodically be 
tions approved by the regulatory au- published in the FEDERAL REGISTER. 
thority where rain, lightnL.1g, other at- ANSI 81.4-1971 is available for inspec­
mospheric conditions, or operator or tion in OSM regional offices and in 
public safety require unscheduled det- · OSM's office in the Department of In~ 
onation. tei-ior, 18th and C Streets, N.W., 

(c) Warning and all-clear signals of Washington, D.C. 20240. 
different character that are audible (3) The person who conducts blast­
within a range of one-half mile from ing may satisfy the provisions of this 
the point of the blast shall be given. Section by meeting a,ny of ·the four 
Each person within the permit area specifications in the chart in para~ 
a.11d each person who resides or regu- graph (f)( 1) of this Section. 
larly works within one-half mile of the (g) Except where lesser distances are 
permit area shall be notified of the approved by the regulatory authority, 
meaning of the signals through appro- b 
priate instructions. These instructions ased upon a pre-blasting survey or 

other appropriate investigation, blast-
shall be periodically delivered or oth- ing shall not be conducted within­
envise communicated in a ma..--mer 
which can be reasonably expected to (1) 1•000 feet of any building used as 
inform such persons of the meaninl! of a dwelling, school, church, hospital, or 

~ nursing facility; 
the signals. Each person who conducts 
surface mining activities shall main- (2) 500 feet of facilities including, 
tain signs in accordance with Section but not limited to, disposal wells, pe-
816.11<0. troleu.t-n or gas~storage facilities, mu-

(d) Access to the blast1ng area shall rJcipal water-storage facilities, fluid• 
be regvlated to protect the public and transmission pipelines, gas or oil-col­
livestock from the effects of blasting. lection lines, or water and sewage 
Access to the blasting area shall be lines; and · 
controlled to prevent unauthorized (3) 500 feet of the active workings of 
entry at least 10 minutes before each an underground mine except with the 
blast and until an authorized repre- concurrence of the ~Iine Safety and · 
sentative of the person who conducts Health Administration. 
the surface mining activities has rea- (h) Flyrock from blasting shall be re-
sonably determined- stricted as follows: · 

(1~ That ·no u..11.usual circumstances, (1) No flyrock shall be cast beyond 
such as im...'ninent slides or undetonat- the line of property owned or leased 
ed charges, exist; and by the person who conducts the sur­

(2) That access to and travel in or face mining activities without the con-
through the area can safely resume. sent of the landowners of adjacent 

(e) Areas in which charged holes are areas. 
awaiting firing shall be guarded, barri- <2> No flyrock shall be cast more 
caded and either posted or flagged · than half the distance from the blast 
against unauthorized entry. to the nearest dwelling, public build-

(f)(l) Airblast shall be controlled so ing, school, church, commercial or in­
that it does ·not exceed the values stit.utional . building, road or railroad. 
specified below at any dwelling, public This shall not apply to any structure 
building, school, church, or commer- or right-of-way on land owned by the 
cial or institutional building, unless person who conducts the surface 
such building is owned by the person mining activities and not leased to any 
who conducts the surface mining ac- other person. 
tivities, is not leased to any other (3) No flyrock shall be cast beyond 
person and is located within the the area of regulated access required 
permit area: under paragraph (d) of thi~ Section. 
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( 4) These restrictions shall apply to 
material which travels along the 
ground surface as well as that which 
travels through the air. 

<D Blasting shall be conducted to 
prevent injuty to petsons, 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. · 

{j) 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, ~burch, or 
commercial or institutional building. 
The regulatory authority may reduce 
the maximum peak particle velocity 
allowed if it determines that a lower 
standard is required because of density 
of population or land use, age or type 
of structure, geology or hydrology o'f 
the area, frequency of blasts, or other 
factors. 

<k> The maximum peak particle ve­
loCity does not apply to property 
within the permit area that is owned 
by the person who conducts the sur­
face mining activities and is not leased 
to any other person. 

<1> An equation for determining· the 
maximum weight of explosives that 
can be detonated within any 8-millisec­
ond period is in paragraph <m) of this 
Section·. If the blasting i.s conducted in 
accordance with this equation, the ve­
locity is deemed to be within · the 1· 
inch-per-second limit. 

<m> {1) The maximum weight of ex­
plosives to be detonated within anv 8 
millisecond period may be determiried 
by the fonnula .. W = <D/60) 2 where W 
= the maximum weight of explosives, 
in pou..'1.ds, that can be detonated in 
any 8-millisecond period, and D = the 
distance, in feet, to the nearest dwell­
ing, 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: 

Distance, in feet 
(D) 

300 
350 
400 
500 
600 
700 
800 
900 

1,000 
1,100 
1,200 
1,300 
1.400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 

Maximum weight 
in POWlds CW) 

25 
34 
44 
69 

100· 
136 
178 
225 
278 

. 336 
400 
469 
544 
625 
711 
803 
900 

1,002 
1.111 
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Dis tance. in feet 
(0) 

2.500 
3.000 
3,500 
4,000 
4.500 
5,000 

Maximum weight. 
in pounds CWJ 

1,736 
2,500 
3.403 
4144 
5,625 
6.944 

(n) If on a part i c ~lar site t1:e peak 
particle velocity exceeds one-half inch 
per second after a period of 1 second 
following the maximum ground parti­
cle velocity, the blasting procedures 
shall be revised to limit the ground 
motion. · . 

(o) Electric or non-electric delay syE;­
tems combir1h1g surface delays with in­
hole delays maY be used to reduce vi­
brations if approved by the regulatory · 
authority. Requests to use such sys­
tems shall be accompanied by blasting 
reports and seismograph records of . 
test blasting on the site showing that 
the delay pattern does not produce 
peak particle velocities in violation of 
this Section. 

§ 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 iimit of 
1 inch per second is not exceeded, the 
equation in Section 816.66(m) need not 
be used. If the equation is not being 
used, a seismograph record shall · be 
obtained for each shot. 

(b) The use ·of a modified equation 
to determine maximum weight of ex­
plosives for blaSting operations at a· 
particular site may be approved by the 
r_egulatory authority en receipt of a 
petition accompanied by reports in­
cluding 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 816.66(j) 
would be exceeded. • · 

(c) The regulatory authority may re­
quire a seismograph record of any or 
all blasts. 

§ 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 person conductiilg 
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 in.situtional building 
either- , 

< U Not located in tne pennit area; or 

PRO?OSED RULES 

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

Ce) Weather conditions. 
(f) Type of material blasted. 
<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. 

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

(m) Methods of firing and type of 
circuit. 

(n) Type and length of stemming. 
(o) Mats or other protections used. 
(p) Type of delay detonator and 

delay periods used. 
· (q) Seismographic records, where re­

quired, including the calibration signal 
of the gain: setting and-

< 1) Seismographic 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 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 shall be 
hauled or conveyed to 3..L!d placed in 
designated disposal areas within a 
permit area other than mine working 
or excavations, only. if the disposal 
areas are authorized for such purposes 
in the approved mining and reclama­
tion permit and only in accordance 
with Sections· 816.71-816.73. The spoil 
shall be placed i..."l a controlled manner 
to ensure-

( 1) That leachate and surface runoff 
will not degrade surface or ground 
waters or exceed the effluent limita­
tions of Section 816.42; 

(2) Stability of the fill; and 
(3) That the iand mass is suitable for 

reclamation and revegetation compati­
ble 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 replaced under Sec­
tions 816.21-816.23 before spoil is 
placed in the disposal area. If ap­
proved by the regulatory authority, 
organic material may be .used as mulch 
or may be included in the topsoil to 
control erosion. to promote growth of 
vegetation, or to increase the moisture 
retention of the soil. 
. (d) Slope. protection shall be pro­
vided to minimize surface erosion at 

the .site. All disturbed are.as including 
diversion ditches that are not rip~ 
rapped shall be vegetated upon com­
pletion of cor..struction. 

<e) The disposal areas shall be locat­
ed on the most moderately sloping and 
natural1y 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 natural ter­
racE, bench, or berm. 

(f) The spoil shall be hauled or con­
veyed and placed in a controlled 
manner. concurrently compacted as 
necessary to ensure mass stability and 
prevent mass movement, covered, and 
graded to allow surface and subsurface 
draimrge to be compatible with the 
natural surroundings, to ensure long­
term stability. 

(g) The final configuration of the fill 
must be suitable for postmining land 
uses approved in accordance with Sec­
tion 816.124 except that no depres­
sions or impoundments shall be al­
lowed on the completed fill. 

(h) Terraces shall not be constructed 
unless approved by the regulatory au­
thority. 

(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. The slope of original 
ground at the toe of the fill shall -not 
exceed lv:5h (20 percent). 

(j) The fill shall be inspected for sta­
bility by a registered engineer or other 
professional specialist approved by the 
regulatory authority during .critical 
construction periods and at least quar­
terly throughout coru;truction to 
ensure removal of all organic material 
and topsoil, placement of underdrain­
age systems, proper installation of sur­
face drainage systems, proper place­
ment and compaction of fill materialsr 
and proper revegetation. The regis­
tered engineer or other qualified pro­
fessional specialist shall provide to the 
regulatory authority a certified report 
within 2 weeks ~ter each inspection 
that the fill has been constructed as 
specified in the design approved by 
the regulatory authority, and a copy 
of the report shall be retained at the 
minesite by the person who conducts 
the surface mining activities. 

(k) <U Coal processing wastes shall 
not be disposed of in head-of-hollow 
fills, and may only be disposed of in 
other excess spoil fills if such waste 
is- . 

<D Placed in accordance with section 
816.85; 

<iD Demonstrated to be nontoxic and 
nonacid forming; and 
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<B> A letter identifying the. State or 
Federal Government official with 
whom the reporting form was filed to 
meet NPDES permit requirements and 
the date of filing. 

(2) After disturbed areas have been 
regraded and stabilized according to 
this Part, the person who conducts un­
derground mining activities shall mon­
itor surface water flow and quality. 
Data from this m-onitoring shall be 

/ used to demonstrate that the ·quality 
and· quantity · of runoff without treat­
ment is ccmsistent with the require­
ment of this Section to minimize dis­
turbance to the prevailing hydrologic 
balance and with the requirements of 
this Part to attain the approved post­
mining land use. These .data shall pro­
vide a basis for approval by. the regula­
tory authority . for removal of water 
quality or flow control systems ~d. for 
determining when the requirements of 
this Section are met. The regulatory 
authority shall determine the nature 
of data, frequency of collection, and 
reporting requirements. 

(3) Equipment, structures, and other 
devices ·necessary to measure· and 
sample accurately · the quality and 
quantity of . surface water discharges 
from the a.ffected area, shall be -prop­
erly installed; ·maintained, and operat­
ed.·. and · shall be removed when no 
longer required. 

§ 817.53 ·· Hydrologic balance: Transfer of 
wells. · -

(a) An exploratory or monitoring 
well may OnlY be trarisferred for use a5 
a water well with the prior approval of 
the regUlatory authority. The surface 
owner shall subinit . a written request 

· to the regulatory authority for ap. 
proval of any well transfer. 

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

< 1 > Assume prunary 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 transfer of a well, the 
transferor shall-

<1> Be .secondarily liable for dam-
ages; . . 

<2> Be secondarily liable for· plugging 
the well; and · · 

(3} Be secondarily liable for compli­
ance With Section 816.13-816.15 with 
respect to the w_ell. 

<d> Nothing in ·this Section shall be 
deemed -to supersede or affect the ap­
plicability of any State law require­
ments with respect to a well transfer. 

PROPOSED RULES 

§ 817.54 Hydrologic b$1anee: Water rights 
and replacement. 

Any person who conducts in under­
ground mining activities · shall replace 
the water supply of ari owner of inter-

. est in real property who obtains all or 
part of his supply of water for domes­
tic, agricultural, industrial, or other le­
gitimate use from an underground or 
surface source where the water supply 
has been affected by contamination. 
diminution,· or interruption resulting 
from the underground mining activi­
ties. 

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

Water from an underground- mine 
shall not be discharged into other un­
derground mine workings unless the 
person who conducts _the underground 
mining activities demonstrates tQ the 
satisfaction of the .regulatory authori-· 
ty that the discharge-

(a) Abates water pollution .or other­
·wtse eliminates public hazards result­
ing from. underground mining activi-
ties; · 

<b> Is conveyed as a controlled flow; 
and . 

<c> Meets the water quality require­
ments of 817.42 for pH and to~ sus­
pended solids except that the total 
suspended solid concentrations may be 
exceeded if the suspended material is 
approved by the regulatory authority 
or is limited to-

< 1 > Coal processing waste; 
<2> Underground mine development 

waste; 
<3> :Fly ash from a coal-fired .facility; 
<4>·Acid mine drainage sludge; 
(5} Flue gas desulfurization sludge; 

or . 
<6> Inert materials used for stabiliZ­

ing underground mines; and 
<d> The discharge will not cause, 

result in, or contribute to . a violation 
of applicable water quality standards. 

<e) Minimizes disturbance to the hy-
drologic balance. · 

§ 817.56 Hydrologic balance: Post-minihg 
rehabHitation of sedimentation ponds, 
diversions, impoundments and treat­
ment facilities. 

Before abandoning· the permit area, 
the person who conducts the under­
·ground mining activities shall restore 
all permanent sedimentation. ponds, 
diversions, impoundments and treat­
ment facilities to' meet the original 
design criteria for permanent struc~ 
tures or impoundments. 

·§ 817.57 Hydrologic balance: Stream 
buffer zones. 

<a> No surface or underground area 
within 100 feet of a perennial stream 
or a stream with a macro-invertebrate 
biological community . shall be dis­
turbed by underground mining activi­
ties except in accordance with Section 

817.44 unless the regulatory authority 
specifically authorizes. underground 
mining activities closer to or through 
such a stream upon finding-

< 1 )_ That the original stream channel 
will be restored; and 

(2) Duririg 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. 

§ 817.59 Coal recovery. 

Underground mining activities shall 
be conducted so as to maximize the· 
utilization and conservation of the 
coal so that rea.tfecting the land in the 
future through surface coal mining 
operations is minimized. 

§ 817.61 Use of explosives: General re· 
quirement& 

<a> Each person who conducts under­
ground mining activities shall-comply 
with all applicable local, State, and 
Federal laws and regulations and the 
requirements of Sections 816.61-
816.68, in the storage, handling, prepa­
·ration, and use of explosives. 

<b> Blasting operations at areas af­
fected by surface operations and facili­
ties that .uSe more than the equivalent­
of 5 pounds of TNT shall be conducted 
according to a time schedule approved 
by the regulatory authority. 

<c> All blasting operations shall be 
conducted by experienced, trained, 
and competent persons who under­
stand the hazards hivolved. Each 
person responsible for . blasting oper­
ations shall-

(1) ·Have demonstrated a knowledge 
of, and shall comply with, MSHA 
safety requirements and U.S. Depart­
ment of Treasury security require­
ments; 

<2> Be capable of using mature judg­
ment in all situations; 

(3) Be in good physical condition 
and not addicted to intoxicants, nar­
cotics,_ or other similar types of drugs; 

<4> Possess current· knowledge of the 
local, State, and Federal laws and reg­
ulations applicable to the work; and 

<5> Possess a valid certificate of com­
pletion of "training and qu8.1i.rication as 
required by 30-CFR 850 and 851. 

§ 817.62 · Use .of explosives: Pre-blasting 
survey. 

<a> .On the request to the regulatory 
authority by a resident or owner of a 
man-made dwelling or structure that 
is located within one-half mile of any 
part . of the permit. area, the person· 
who conducts the underground mining 
activities shall conduct .- a pre-blasting 
sUr-vey of the dwelling or structure 
and submit ·a ~eport of the survey to 
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the regulatory authority and to the 
person requesting the survey. 

<b). Each person who conducts un­
derground mining activities shall uti­
lize personnel approved · by the regula­
tory authority to conduct the SUrVey 
to -· detefm.ine ·the condition c'of the 
dwelling or structure and to document 
any pre-blasting damage and other 
physical factors that could reasonably 
be.· affected by the blasting. Assess-' 
ments of structures such · as 'pipes, 
cables, transmission lines, and wells 
and other water systems shall be lhnit­
ed to surface condition·:·and read,ily 
available data: Special ·attention ··shall 
be given to the pre-blasting condition 
of wells and other water systems used 
for human, a.niril.al, or agricultural' 
purposes and to the-quantity and qual· 
ity of the water. ' 
·(c) ·A Written report of the survey 

shall be ;prepared and signed by the 
person-who conducted the survey. The 
report shall include recommendations 
of any speCial conditions or .proposed 
adjustments to the blasting procedure 
which :should be incorporated into the 
blasting plan to · preven.t . da,mage. 
Copies of''the report shall be· provided 
to the person requesting the : survey 
and to the regula~ory a~thority .· 

§ 817.65 ;Use of explosives:. Surlace blast· 
ing requirements~ ... .i 

. <af The provisions of ' this· Section 
apply only lo ;blasti!ig conducted on, 
the' sUI-face. ·' .. · · · 

'<b) :A ;1resident or owner of a rri.an­
made dwelling_ or structure thaf is lo­
cated .Withih ohe~halfmile ' of any area 
affected by surface 'o:Peratlons ·· or fa­
ciliti'es shall be notified 24 hours . prior· 
to any· biastiht(· e'vent required for 
faeing-up operations. · · ' ~L ··· 

(C) All blasting shall be conducted 
between ·si.inrise and sunset.·:The regli­
latofy -authority may specify more re­
strictive time periods baGed on public 
requests_'qr '' other ·considerations' in· 
cludirii( the proxirility to ·residential areasr; ,! ) ' .-:,. • . • n. . . . . 

(d)i Wttrning: and· a,ll~clear Signals . of 
different ' \cha:racter that . are audible 
within .i range ·of one-half mile frufu 
the .. iioilit .of the Qlast ·shall be ··givf;n. 
Eacht'p€\rso:ri·":within ·the .·permit area. 
~nd eaGh:p~rsqn wh9 resides or regu­
larly' w'orl($ 'wj~l1iif 9,fle-half mile. of the 
pernilf :area;' shaJF be·. notified ·. of the 
meanmg'o(hie"'s1gri.als·thro.ugh appro· 
priate ·mstfuctiolis . . These. irfutructions 

. shalFbe peHodic3:ny:-qelivered or oth~ 
erWise · C()rhtn~icated .in a ma~er 
which can1'tte3So~~~ly' be ··expected to 
i!uorili '~u-~h ilet,sons ;ol the meaning bf 
the~ si~ais}: :Eacb:i P'e·rsbn who conducts 
undergrotffici' ·~·!ll'irii!ig::- 'a.'ctivities ·.·shall 

~6JEJf~iii$Tii~~~~~,~~f·~~~sg :VJ!t~· •. sec-
< e) Acces$-'''to},~p'e \ l:)l~tirig ·';are·a. shall 

be reglilated'tt)1,protecf -the Pliblic\ and 
uvestocK-~·rromtthe :effects of ·brastirig. 

PROPOSED RULES 

Access to . the · blasting' : area shall be 
controlled to · prevent'· Unauthorized 
entry at least 10 minutes before· each 
blast and until an. authorized repre­
sentative of the person 'who conducts 
the underground mining activities has 
reasonably determined- . . :,-,. 

< U 'That no unusual circumstances, 
such as imminent slides · or undetonat­
ed' charges, exist; and 

;(2) That access to and travel in or 
through the arek:;cari safely resume~ ' 

(f) .. Areas in which explosives are 
awaiting firing shairbe gUarded,' barri- , 
caded and .either posted or flagged 
aga:inst unauthorized entry. ' 

. Cg) (1) Air blast shalf be controlled so 
that ... it does' not' .•exceed the vaiues 
speCified b~iow· at' any ' d:welling, public 
building, school, church; Or ·cOlllilJ.er­
cial· or institutional building, · Uhless 
such buildi...'"lg is owped or leased · -by 
the . person who conducts the .under­
gTOUI).d min1rig activities and is ]ocated 
within the permit area: · 

Lower Frequency Limit of 
• M,ea.sur~~Syste~:· J:lz (±3 dB> 

Maximum 
Leve~. ln dB 

0:1 Hz or lpw_er·~flat response~ ........... 135 pel!-k. · 
2Hz or lower-flat response ............... 132 peak. 
6Hz or lower~nat response ...... , ........ 130 peak. 
C-weig~~~d, slo"Y resp9~e ....... ~.;........ l~s·c. 

:· ·(2.) In -~.n cases 'except .the C-weight~ 
ed slow', . the systems used must have a 
flat frequency response of at. least 500 · 
Hz at.the . upper end. Th,e .c-weighted 
must meet the . stand.ard~ ANSI 81.4-
1971 specifications. The A..i\J'SI S1.4~ 
1971 is hereby incorporated by .refer­
ence. This work ·is L11corporated as it 
exits on the date . of adoption of this 
Part, and notice of changes made ·in 
these ·materials . ·will pe~iodirally_ be 
published. ·. in the ·FEDERAL .· REGISTER. 
.ANSI 81.4- 1971 is available for inspec· 
tion . in OSM · regional offices . and in 
OSM's office in the Department oi the 
Interior, 18th :and C ·Streets :NW;; 
\VasP.ington~ D.C.;· 20240. ~· .,'-,;~·: 

(3) The person who .conducts ·~blast­
ing: . may satisfy the . provisions of this 
section by zneet'ing any· one of the four; 
specifiea.tions in the chart ... in para-. 
graph( g)( 1r of this Section': ._, ,. . . '·~ . 

'<h) ·Except where lesserdistarice~fare 
approved by the regulatory authority 
based upon a ·pre-blasting ·survey ·or 
other appropriate lnvestigations, -blast· 
ing shall not be condu.cted within~- ' . 

0) 1,000 'feet of any bUilding used as 
a dwelling, school, church, hospital, or 
riursin~facility; · ~· · · · · 

-' (2) 500 · feet of facilities including, 
but not limited to, . disposal wen~; pe;. 
troleum >or · gas-'storage ''facilities, / mu-. 
nicipal rwater-storag~ ~facilities·,. fluid­
transmission: pipelines/ gas ··or oil-co1-
rectiori :.lirtes, · .... or._.;~ater .... and sewage 
lines; arid ,. ; .. . - :' . . ' .~· \ '(,\ ,. 

(3) '500 feet 6f the active:workiilgs of 
a.n underground mine . exc'ept with> the 
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concurrence of the -Mine ·Safety and 
Health Administration. , , · 

(i) Flyrock'from blasting shall be ~ re-
stricted as ·follows: · 

(1) No flyrock 'Shall be cast beyond 
the line of property owned or leased 
by the person ~ho conducts the un­
derground mining .activities without 
the consent of the landowners of adja~ 
cent areas. .. 

(2) No flyrock shall be cast more 
than half the distance from the blast 
to the . nearest dwelling, ·public build· 
ing, school, church, commercial or in­
stitutional building, road, or railroact 
This shall not . apply to any structure 
or right~of-way on land :owned by the 
person who conducts the underground 
mihing. activjties and not leased to any 
other persoh; · · · · 

: ~3> No flyrock shall be cast beyond 
the area of regulated access requi:re.d 
under paragraph_ (e) Qf this Sectf9n; 
and 

(4) These restrictio:r1s shall applyto 
material . which travels along the 
ground surface as well as that which 
travels through the air . 
· (j) Blasting shall be conducted ' to' 

prevent injury to persons, damage to 
public or private prop·erty outside · the 
permit area; adverse impacts on; • any 
underground mine, and change in the 
course, channel; ·or availability bf 
ground .or ·surface wate·rs outside the 
permit area. . · 

(k) In all blasting operations, except 
as otherwise authorized in this· Sec~ 
tion,: the maximum peak :particle ve­
locity shall ·not exceed· 1 .. jnch ;: per 
second at the locati.ou of anY dwelling, 
pu~lic building, · sehool, -' ' chui'cP,, ... or 
commercial or .,_institutional .pujlding. 
The regulatory .authority m~.Y redu~e 
the maxim,.um peak particle .velocity; 
allowed if it determines that ~ lower 
standard is 'required be~~us~ of -~-~nsity 
of popul&tion or land use, age . or type 
of structure, geology or i1ydroiog;i of 
the area, frequency Of tla..<;ts, or other 
factqrs. 

(!) .The maximmn peak particle .ve" 
locity, '·coes nof apply __ .to property 
witgiri t~e ~ p~f!ntt ~rea ' t1wt)s . o~}ed: 
by , the person who • co:i:lducts.· the frn. 
dergtol.lnd !pfning activities and is not 
lea8~d to

1 

ar1:R'.other: ,p'erson~ J :~ 
. <mY An eguation tor determining· the 

maxfrnum weight of' e.~plosives . that 
can be cietonated within'·any' 8-tnillisec­
ond ·period ].S· in 'pa.:tagi:ap}:i '(n) of th_is 
Section. If the bla.S.tfng is cqnduct.ed in 
accordanc'e w1t:h this equation, the ve­
locity ' iS aeemed ' to.'· be. within .the';l 
h1ch per se.chnd limit:' : . . ·.. . . ; ' ! 

(n) (1) The :r!taxurnim weight 'of ex· 
plosives to ··he'-·'detoriat'ed within a.tly·'8 
millisecond period may l)'·e detertnined 
by ! the..,,> foiniuh KT~<D-/6.6>'2 . where 
W~tl1e". !n~xiniiim! w.eight :of explo­
sives, irl: i:)oimtis. ·tnat'can be :detonated 
in: : a:riy ·: a: millisecond .. period, .. and 
D=the distance, in feet, to tfie nearest 
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dwelling, school, church, or commer-
cial or institutional building. · 

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

Ma:t. 
weight, 

in 
pounds 

Dlstance.-tn !eet <D>: < Wl 
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 ..................................................................... 544 
1,500 ..................................................................... 625 
1,600 ..................................................................... 711 
1,700 ..................................................................... 803 
1,800 ..................................................................... 900 
1,900 ..................................................................... 1,002 
2,000 ..................................................................... 1,111 
2,500 ..................................................................... i,736 
3,000 ..................................... ~............................... . 2,500 
3,500 ..................................................................... 3,403 
4,000 .................................................................. :.. 4,444 
4,500 .......................................... ~..... . .................... 5,625 
5,000 ..................................................................... 6,944 

<o> If on a particular site the peak 
particle velocity exceeds one-half inch 
per second after a period of 1 second. 
following the maximum ground parti­
cle velocity, the· blasting - procedures 
shall be re$ed to limit · the _ ground 
motion. 

(p) Electric or electric delay systems 
combining surface delays with in-hole 
delays may be used to reduce vibra­
tions -of approved by the regulatory 
authority. Requests to use such sys­
tems shall be accompanied by blasting 
reports and seismograph records of 
test blasting on the site showing that 
the delay pattern does not produce 
peak particle velocities in violation of 
this Section. · 

§ 817.67 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 
equation in Section 817.65<n> need not 
be used. If the equation is not being 
used, a seismographic record shall be 
obtained for each shot. 

(b) The use of a modified equation 
to determine maximum weight of ex­
plosives for blasting operations at· a 
particular site may be approved by the 
regulatory authority on receipt of a 
petition accompanied by reports in­
cluding 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 Sectton 817.65<k> 
would be exceeded. 

PROPOSED RULES 

(c) The regulatory authority may re- < 1> That leachate and surface runoff 
quire a seismograph record of any or will not degrade surface or ground 
all blasts. waters or exceed the effluent limita­

tions of Section 817.42; 
§ 817.68 Use of explosives: Records of (2) Stability of the fill; and 

blasting operations. (3) The land mass is suitable for rec-
A record of each blast, including lamation and revegetation compatible 

seismograph reports, shall be retained with the natural surroundings. 
for at least 3 years and shall be avalla- (b) The fill shall be designed using 
ble for inspection by the regulatory recognized professional standards, cer­
authority and the public on request. tified by a registered professional engi­
The record shall contain the following neer, and approved by the regulatory 
data: authority. · 

<a> Name of the person · conducting (c) All vegetative and organic materi-
the blast. als shall be removed from the disposal 

(b) Location, date, and time of blast. area and the topsoil shall be removed, . 
<c> Name, signature, and license segregated and replaced under Sec-

number of blaster-in-charge. tions 817.21-817.23 before spoil is 
(d) Direction and distance, in feet, to placed in the disposal- area. If ap­

the nearest dwelling, school, church, proved by the regulatory authority, 
or commercial or lnsitutional building organic material may be used as mulch 
either- · or may be included in the topsoil to 

(1) Not located in the permit area; or control erosion, ·to promote growth of 
<2> N.ot owned nor leased by the vegetation or to increase the moisture 

person who conducts the underground retention of the soil. 
mining activities. (d) Slope protection shall be pro-

( e) Weather conditions. vided to minimize surface erosion at 
(f) Type of material blasted. the site. All disturbed areas including 
(g) Number of holes, burden, and diversion ditches that are not rip-

spacing. - · rappe<l shall be vegetated Upon com-
<h> Diameter and depth of holes. pletiori of construction .. 
<D Types of explosives used. (e) The disposal areas shall be locat-
(j) Total weight of explosives used. t!d on the most moderate sloping and 
<k> Maximum weight of explosives naturally stable areas available as ap-

detonated within any 8 millisecond proved by the regulatory authority. If 
period. such placement provides · additional 

(1) Maximum number of holes deto- stability and prevents mass movement, 
nated within any 8 millisecond period. . fill materials suitable for _disposal shall 

<m> Methods of firing and type · of ·be placed upon or above a natural te:r;-
circuit. race, bench, or berm. 

<n> Type and length of stemming. (f) The fill materials shall be hauled 
<o> Mats or other protections used. or conveyed and placed in a controlled 
(p) Type of . delay detonator and manner, concurrently compacted as 

delay periods used. necessary to ensure mass stability and 
(q) Seismographic records, where re- prevent mass movement, covered, and 

quired, including the calibration signal graded to allow surface and sub-sur­
of the gain setting and- face drainage to be compatible with 

< 1) Seismograph reading, including the natural surroundings, to ensure 
exact location of seismograph and its long-term stability. 
distance from the blast; (g) The final configuration of the fill 

<2> Name of the person taking the must be suitable for post-mining land 
seismograph readfug; and uses approved in accordance with Sec-

<3> Name of person and firm analyz- tion 816.124 except that no depres-
ing the seismograph record. sions or impoundments shall be al­

lowed on the completed fill. 
§ 817.71 rJisposal of underground develop. (h) Terraces shall not be constructed 

ment waste and excess spoil: General unless approved by the regulatory au-
requirements. thorlty. 

(a) Underground development waste (i) Where the slope in the disposal 
and spoil not required to achieve the area exceeds 1v:2.8h (36 percent), or 
approximate original . contour and such lesser slope as may be designed 
which cannot be used as backfill in the by the regulatory authority based on 
underground mine shall be hauled or local conditions,· keyway cuts <excava­
conveyecf. to and placed in desigilated tions to stable bedrock), or rock toe 
disposal areas within a permit area buttresses shall be constructed to sta­
other than mine working or excava- bilize the fill. The slope of original 
tions, only if the disposal areas are au- ground at the toe of the fill shall not 
thorized for such purposes in the ap- exceed 1 v:5h (20 percent). 
proved mining and reclamation permit (j) The fill shall be inspected for sta­
and only in accordance with Sections bllity by a registered engineer or other 
817.71-817.73. The material shall be professional specialist approved by the 
·placed in a controlled manner to regulatory authority during critical 
ensure- construction periods and at least quar-
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