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PART 780—SURFACE MINING PERMIT APPLI-
CATION—MINIMUM REQUIREMENTS FCR
RECLAMATION AND OPERATICN 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; 501(b); 503; 50T7(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 Sectxon 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. 816.62

Sec. 816.39

Secs. 816.46, 816.48 and
816.91

Sec. 780.11(aX1)
Sec. 780.11(a)(2)
Sec. 780.11(a)iii) ..

Sec. 780.11(a){V)ucueerrennnne Secs. 816.21-816.24,
816.71-816.73, 816.100-
816.106

Sec. 780.11(aX2)(V).cuueune Secs. 816.32-816.36 and
816.59

Sec. 780.11(a)(2)(Vi).......... Secs. 816.81-816.88 and
816.91-816.93 .

Sec. 780.11(aX2)(ViD)......... - Sec. 816.39

Sec. 780.11¢a)X2)(viii) ....... Secs. 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
(a)-(g). 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 mining operation and are
needed to determine whether the ap-
plicant can meet the performance
standards found in Sections 816.41,
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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; 201(b); 501(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 professionals
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 should be approved,
modified, or disapproved.

The requirements of this Sectlon are
designed to aid the regulatory authori-
ty in determining whether the appli-
cant can meet numerous performance
standards. The Subsection of 780.13
and the performance standards are de-
signed to provide information as fol-
lows:

Sec. 780.13(a).c.creerrneenenns Secs. 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; 816.87-816.77T;
816.91; 816.101;
816.121-816.124; and
816.133.

Sec. 816.124.

Sec. 816.39.

.. Secs. 816.21-816.24;
816.21-816.24; 816.31-
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.

. 780.13(C)(13) e Secs. 816.36; 816.39;

816.81; 816.91; and,
816.95.
Sec. 780.13(CX4) .cvneurrnene Secs. 816.21-816.24;
816.71-816.73; 816.81-
816.88; and 816.101-
816.105.

Sec. 780.13(X5) c.vueerrennnns Secs. 816.43-816.50;

: 816.55; 816.83; and,
816.91.

... Sec. 816.95.

.. Secs. 816.39; 816.81;
816.83; 816.86; and
816.91.

Sec. 816.97.

Secs. 816.61; 816.68.

Secs. 816.46; 816.49;
816.91-816.93.

.. Secs. 816.56; 816.73-
816.76; 816.81; 816.91;
816.100-816.106; and
816.133.

Sec. 780.13(b).
Sec. 780.13(cX
Sec. 780.13(¢c)(2)

0
1]
o

Sec. 780.13(cX(6) ....
Sec. 780.13(cXT)....

Sec. 780.13(c)(8)
Sec. 780.13(c)(9)
Sec. 780.13(c)(10

Sec. 780.12(¢c)(11)

Sec. 780.13(c)(12) ... Secs. 816.41-816.42;
816.52; 816.95; and
816.97.

Sec. T80.13(c)(13) ....cvumnnane 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 guality impact of the

proposed surface coal mining 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 recognize
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, 201(c), 501(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 tha.t, 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(a)(9), 30 U.S.C. 1258. The
surface mining permit cannot be ap-
proved unless the regulatory authority
finds in writing that 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)(1)-(2), 30
U.S.C. Sections 1260(b)(1)-(2).

‘The permit application requirements
listed in Subsections 780.14(a), (b) and
(¢) are the-first critical steps in the
process' of assuring.that all surface
coal-mining operations effectively con-
trol air pollutlon from all surface
areas. .
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trength of rock and geometry of fail-
f rock and soil when subjected.to
nsile. or. compressive stress prior to
Jining: These tests allow characteriza-
of bedrock and  unconsolidated
rial (Dunrud .and . Osterwald,
. 22, Bureau of Reclamatwn
973, p. 600).

laking tests, properly called slaking
vablllty lndex tests, are designed to
late, in an accelerated way, fail-
due to wetting, drying, and abra-
of rocks subjected to atmospheric
£SSes. (Franklm and Chandra, 1972

to

:ili- The" Offrce requests comment and
de- ill*work with MHSA to determine
ter hether 1nf.ormat10n already required

MHSA on roof stability would satis:
thls requlrement in whole or. in

ar
; 'echruca.l references used were:

ipunrud, ‘S.R., "and 'Osterwald,
1978, Effects of coal mine subsi-
‘dence’’in the western Powder “River
‘Basm Wyoming: U.S. Geol. Survey
pen-File'Report 78-473, 71 p. !
Franklin, J.A.. and Chandra, R.,

hat
ing The slake durability test: Inter-
;ifi- jour:'Rock Mechanics and- Mrnmg

“ Sei'v. 9, no. 3, p. 325-338.
= pieiii)-Lambe,” T.W., and Whltman
“ RN.,51969; Soil Mechanics: New York,

ion fohn'Wiley 553 p. |
‘ (iv)" U.S. Bureau of Reclamation,
jen 1973, Design of small dams: Dept. Inte-

I ,::,Washington ~D.C.;:-:2nd edition;
16.p:..
:4£). For- the area overlylng under
“ground mine workings, chemical anal-

nit- “ysis:of the coal seam and lower, part of
gth . he overburden will be needed to de-
ssts mine whether the coal searn will be
nal .or-iron-bearing,.so that appropri-
1its ate ‘mine . drainage controls can be
ne- “planned for-as part of the. proposed
ien érations. This information would be
. in ta.med through chemical analysis of
use he.coal sa.mples and strata immedi-
ail- tely around the seam The ‘principal
unt 1 rnents to be analyzed “initially, in-
lis de, the varlous combinations of iron
1ed ulfide and. associated elements. See
1ty; s epartment of Agnculture Hand-
uld ""book No. 523 of Agriculture Handbook
o 4925, U.S.E,P.A. Manual for. Testing
ble erburden and Mine Spoils 1978.

g BTN v

I"ART 784—UNDERGROUND 'MINING PERMIT
b APPLICATlONS-—-MIN|MUM REQUIREMENTS
FOR RECLAMATION AND “OPERATIONS

"?LAN ,

Introduction "
Part 784 for underground mmlng ac-
tivitiés is proposed to correspond ‘to
Part 780 for surface mining activities.
‘Part 784 sets forth the minimum re-
quirements for approval of regulatory
; "program provisions for -mining . oper-
~%tions and reclamation plans. Legal
_authority ‘for this Part and the basis
and purpose is.the same as for Part
{7 o TN s
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780, except to the extent that the fol-
lowing differences between :under-
ground mining activities and surface
mining activities have been identified.
The Office has, as requ1red 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 below Also,
because the order of 1nd1v1dual sec-
tions of Part 784 is not the same as for
Part 780, appropriate 1dent1f1catlon
and cross-referencing is provided. . .
The Office will consider whether
other. differences exist as. a, result of
comments received and may modify
the provisions of Part 784 accordingly.

Air Quality Control Plan

1. The Office has tentafrvely decrded
not to reqire detailed air quality con-
trol plans under Part 784, because of
the lack of .data on the hational and
regiona! impacts of underground
mining activities on air quality. ’

The Office has decided not to re-
quire blasting plans for underground
mining activities, because of the infre-
quency of surface blastxng assocra.ted
with those act1v1t1es

§ 784.12° General requxrements for recla
mation and operatlons plan

3. The authority, basis and purpose
of this section are the same as these
for section 780.19 of this.Subchapter.

§ 784. 13 Protectlon of hydrologlc balance.

4. The authority, basis’ and purpose'

of this section are the same as for sec-
tion .780.21..In addition, this section
provides for long-term. control. of per-
manent seals ,of, waters inundating
abandoned underground mine oper-
ations, by requiring appropriate plans
as part of the application. .

These.plans would contain the mfor
mation needed by the. regulatory au-
thority .to determine if the .proposed
operations can be conducted during
and after mining, to meet, the require-
ments of sections 817.13-817.15 of Sub-
chapter K.

First, for new rnlnes m acid or 1ron
bearing coalseams, locations of .entries
must be specified to preclude gravity
discharges. See sectlon .516(b) -of the
Act. Partlcularly 1mportant for the
regulatory authority, will be sufficient
soils, " geologic ‘and hydrology data to
assess whether mine. entries can be
reasonably expected to hold seals for
the long-term period after cessation of
mining, -in. view .of the historic experi-
ence with the difficulties in maintain-
ing those seals without leakage or col-
lapse.,

If these plans cannot establlsh that
drainage will be held “within the un-
derground .workings, then the a.p_plr-
cant. would, of course, be required to
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propose adequate plans for the use of
necessary - treatment - facilities - to
ensure that. mine drainage is dis-
charged out of the underground work-
ing in acéordance with sectlon 817.42
of Subchapter K.

‘The following technical
supports this requlrement

(1) Ciolkosz, E. J. and L. T. Kardos,
1973, Soil as a Medium for the Renova-
tion of Acid Mine Drainage, Office of
Water Resources Research. o

(2) Doyle, 1978 Mine Sealmg, Deep
Coal Mining Waste Disposal Technol-
.09y, Noyes Data Corporatlon Park
Ridge, N.J., 1970 il

3) Garrett W.S. and Campbell L.
T., 1961, Deugn and Construction of
Underground Bulkheads and Water
Barriers, Tth Commonwealth Mining
and Metallurgical Congress, J ohannes-
burg, Vol. 3, 1283-1301; . .. .

(4) Halleburton Company;, New Mme
Sealing Techniques - for Water, Pollu-
tion. Abatement, Federal Water Qual-
ity Administration, US Department
of Interior. ' .

(5). Holuber and Penrose 197'7 Labo-
ratory Study of Self-Sealing Limestone
Plugs “for; Mine Openings, EPA
4043019-73-011 and 67012-73-081.

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

(') USEPA, 1975, Criteria for Devel-
oping Pollution Abatement Programs
for Inactive and Abandoned Mme
Sites, EPA-440/9-75-008;

(8) USEPA, 1973, Processes, Proce-
dures and Methods to Control Pollu-
tion from Mrmng Act1v1t1es EPA 430/
9- 73

literature

§784 14 Reclamatlon and operatrons plan
Post-mining land uses.

5. The authority basis and purpose
of this section are the same as for sec-
tlon 780. 23 of thlS Subchapter

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

6. The authorlty basrs and purpose
of this section are' the same as for
780.25 of thrs Subchapter -

§ 784. 16 Protection of publrc parks and
hxstonc places.

The authonty, basis and purpose for
this section are the same as for Sec-
tion"780.31 of this Subchapter

§ 784.17 Relocation or use of pubhc roads

The authority, basis’ and purpose for
this Section are the same'as for ‘sec-
tion 780. 33 of thls Subchapter

§784.18 Underground Development Waste

The authorrty basrs ‘and purpose ‘of
this section are the. sarne a,s for section
780.35 of this. Subchapter
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remaining coal. The regulation would,
if adopted, require the 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 operator
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-
fernatives were not included for three
reasons. First, it is difficult to precise-
ly define the amount of coal existing
at a site prior to mining, because of
varla.ble ‘thickness of seams and part-

ings, variable quality of the coal, and

'varlatlons in depth of overburden
Second, health and safety consider-
ations may preclude attainment of
,flxed percentages of recovery. Third,
. onstant variation in thickness of

seams, quality of coal, depth of over-

Jburden, and mining conditions would

require a continuous monitoring and
detalled ongoing exploration program

wwhich is believed to be beyond the ca-

- pab1hty of the regulatory authority to

Jundertake or oversee. However, the

'Offrce will continue to consider wheth-

er fixed percentage recovery standards

should be required.

Public comment on an express Te-
quirement for recovery of coal eco-
nomlcally feasible to recover versus
.thls implied requirement is mv1ted
A second alternative of requiring a
i separate list of cost variables and re-
ource figures from the operator was
so considered but not included at
his time. Public comment is invited
n. the utility of requiring this infor-
,atlon in permit application, for use
y. the regulatory authority accordmg
0.a fixed formula for determing eco-
omic feasibility of recovery.

The reader’s attention is directed to

roposed regulations for determining
ecoverable reserves under a Federal
ease, recently published by the

mted States Geological Survey, 43

‘ed. Reg..29631 (July 10, 1978).

Under the proposed regulations pub-

ished today, the regulatory authority

ould monitor the mining operations
assure that the operator is proceed-
in compliance with the mmmg
lan and with the determination of re-
overable coal. Variations in recovera-
ity may be necessary where dictated
y 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 activities.

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 hazards
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. (197T).
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 rapidly
released by means of a chemical reac-
tion. The most dramatic effect of the
release of these vast quantities ‘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 air blasts produce severe
annoyances to people caught in the
wake of an air blast pressure wave and
often cause damage 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 Interest); 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).
‘Hearifigs, sup7d Paft IV at 227 (Testi-
mony of Northern Plams Resource
Council.)

41753

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 surface
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. :

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, Indi-
ana. Paper presented to the Indiana
Academy of Science, iIndianapolis,
Ind., Oct. 28, 1977, 19 p. T

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

4. Grim, E. and Hill, R., 1974, Enm-
ronmentdl Protection in Surface Coal
Mining (U.S. Environmental Protec-
tlon Agency, No. 1BB040). i

‘5. Kentucky Department of Mines
and Minerals, 1977, Laws -‘and regula-
tions governing explosives and blast-
ing: Lexmgton Ky, p. 1.

6. Maryland Geological Survey,
Bureau of Mines, 1973, Blastmg re-
strictions . (08.06.05.09) and Regula-

tions governing blasting (08.06. 05), rn
" Bituminous coal strip mines and auger

regulatlons, Maryland Department of
Natural Resources Rules and Regula-
tions, p. 23.

7. Medearis, Kenneth, 1976, 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, Pa.,
94 p. (duphcated report).

8. Miller; P. H., (no date), Blastmg
vibrations and air blast: Park Central
Il1., Atlas Powder Co., 16 p.

9. Nicholls, H. R., Johnson, C. F
and Duvall, W. 1., 1971 Blasting vzbra.-
tions and their effects on structures:
U.S. Bureau on Mines Bulletm 656, p.
13-29.°

10. Old Ben Coal Company, Com-
ments to Offlce of Surface Mmlng
(1978).

11. Pennsylvania Department of En-
vironmentdl ReSourées, "Rules ‘and
Regulations, Title XXV, Pennsylvama
Code, Ch. 211.
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12. Research Energy of Ohio, Inc.,

Commenis  te  Office of Surface
Mining, 1478. -
13. 8iskind..D. E.. 1474 "Structure vi-

brations fron.. blast produced noise, in
18th lnternauonal ‘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, Noise and

mbratmns in reszdentzal structures
from quarry productzon blasting—
measurements at six ‘sites in Illinois:
U.S. Bureau of Mines Report of Inves-
tigation RI 8168, 17p. -

15. Siskind, D. E., and Stachura, V.
J., 1971, - Recording system for blast
noise measurement. Sound and vibra-
tions'Journal, p. 20-23. )

16. Siskind, D. E., and Summers C.
R., 1974, Blast noise standards and in-
strumentatton U.S. Bureau of ‘Mines,
Enviroimental = Research Program,
Technical Progress - Report ““TPR
8", !

17. University of Maryland An In-

“pestigation into Delay Blasting, 1975,

NSF Contract APR 75-05171 to the
University: of ‘Maryland :and Subcon-
tract:No. M-218907 to Martin Marietta
Laboratories.

;Section .816.61 contams general re-
qulrements for- the use of explosives.
Under the provrsmns of proposed Sec-
tions 816.61 and. 816. 64(e) all blasting
operatrons mvolvmg the use of.more
than the equnalent of. b pounds of
INT would be requlred to ‘be conduct-
ed accord'ng to pubhshed tlme sched-
ules

Five pounds equzvalent of TNT has
been selected on the basrs of blasting
ich ' that charges

‘of this size cap’ cauise srgmfxr-ant ‘dis-

turbance when used in‘an 1mproper

'blast desxgn Sm(‘e commer(‘ral explo-

sives and blastmg agents ha\e approxv
mately the’ same energy as TNT, the
five' pound limit would apply to all
commercxal blasting products.

Section '816.61 would provide for the
protectron ‘agdinst the adverse-effects

‘of blastirig by-specification’ of’ certain
‘mlmmum ‘training‘ requirements for
'the ‘persorinel used by'the industry to

conduct blastmg ‘operations: Persoris
working ‘with’ explosives ‘would be re-
quired to be familiar ‘with the Mine

*Safety and -Health. Administration

(MSHA) regulations;in order ito pro-
tect the health and safety of workers
and.the general public.:They .would
also have:.to be ifamiliar -with .the
‘Bureau of Alcohol, Tobacco, and Fire-
arms, Department of Treasury . regula-
tions to assure that explosives do. not
fall into unauthorized hands, .The pro-

~posed requirement for ‘current  and

valid certificates would be accom-
pllshed under the training.and certifi-
Tication programs: to-be: mstltuted under
proposed Subchapter M, as part of the
permanent regulatory program
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‘be developlng “for” useful appllcatlon

. regulatrons propose to
']number and length of t1me increments

PROPOSED RULES

The preblasting survey requrrement
proposed under Section 816.62 is man-
dated ‘under Section 515(b)15XE) of
the Act. That Section of ihe Act ex-
pressly establishes the one-half mile
distance re qulremcnt Provision is
made for xequlrmg approval by the
revulatory authorlty of those persons
actually | perfornnng the survey on
behalf of "thé mmmg operator to
insure that’ the sarvey procedures ‘will
be competently performed - Public
comments and suggestlons are request-

ed with respect t0 the minimum stand ‘

ards, if any, which OosSM should re-
quire’ be met by ‘a person to be’ ap-
proved by the regulatory authorlty to
conduct preblasting surveys. Such
comments should be supported where
pos51ble by approprlate techmcal ht-
erature.

The object of the survey would’ be
twofold. One is, ‘to increase communi-
cation between the mining entity and

‘the public _ about blasting operatlons

Therefore, survey procedures are pro-
posed w1th a minimum level of formal-
ity. The second obJect of the survey is
to provxde for the’ establishment of a
preblasting record as to the existing
condition’ of structures and other
physrcal facmtles .within ‘the survey
area, so that operitions may be de-

srgned to avoid damage and to prov1de

a basellne record against which the ef-
fects of’ the mining- related blastmg
can be assessed.

Examination of rele'.ant tcchno;ogy
thus far has’ revealed no ‘current, reli-

Aable methods ‘for erther predrctmg the
weights ‘of 1nd1v1dua1 charges that

would prevent damage to’ structures or

_determlnmg ‘the “conditicn of struc-

tures in ‘terms of resrstance to vibra-
tion’ of structural and nonstructural

‘elements és a result the’ procedures

for pre-blasting surveys are hmlted to
determmlng the condltlons of relevant
structures and to document any preb
However because

I:or the‘types of predlctxon

the Office ‘specifically “invites ““com-

‘ments-and supporting materials as to
,whether additional or modified proce-

'es from those set forth in“the pro-
d"text _should be requrred in the
fmal' regulations.”

The interim program regulatlons re-
qulre the schedule to.specify time in-
crements of not more than 4 hours,
but not, to cover all hours ‘of the Work-
ing day The wordmg in"those regUla-
tions has been subject to various 1nter-
pretatlons The permanent program
leave " the

.open but restrrct the aggregate length
of the. time. 1ncrements to four, hours
per day “This change clarrfles th re-
quirement and would " still’ grve the

~ the schedlile,

,work regularly within the permit ar

‘forded” the same protectlon as loc

The proposed blasting sche
would inform local residents of '
right to a preblasting’ survey
advise ‘them of how to obtain:sue
survey. ‘The ‘resident would also
told how the public Will be- prote
from inadvertantly ‘entering the bias
ing area. Audible blast warnings
all-clear signals ‘would be descrlbe
description” of emergency " 51tuat1on§
which will permit the operator to
ate from the schedule wrll be p

The' Officé has consrdered wh
the notice should be requrred t0"
tain’the welght and types of explos
to ‘bé used:’ However, because t
will vary with each blast, it was: dec
ed that'this information need not ha
to be in the notice. Avallable info
tion also mdlcates that it is not p
ble to predlct i advance, all emerg
cy ‘conditions that 'can occut: ~wHhi
blasting. The notice, therefore wotl
1denf1fy the types of emergencies
flned in"Section 816.65) that the re‘
latory authorlty has approved ’
blasting 4t other than - schedul
trmes e _ i

Under proposed
816.65(a)(1), blastlng ‘would be restri
ed to daylight hours, with “provisi
for the regulator y authority to ‘furth
limit the ‘times' of blastmg ‘Blasti
would be’ restrlcted to dayhght hour;
for two reasons.

Flrst blastmg at nlght srgrnflca.n
1ncreases hazards to mine workers &
makes SJte accéess: securlty and prot
non of the pubhc much more dlfflcult
Second ‘blasting ‘at mght is “mu
more disruptive to thé' peacde and co
fort of. nearby residents.” The ‘ov
whelmrng maJorlty of surface' 'mi
already" restrict- their blasting acti
ties to daylight hours without undul
hamperrng the efflclency of oper
atlons e

The ‘interim program regulatlons ré
qurre notlflcatlon of ‘the’ meamng
the warnmg srgnals to bé‘given only t

persons Wlthm the permlt area" Bé
cause . .many Y

the proposed permanent program're
ulations would ‘Tequiré’notification t
these persons $0 that.they may be - -al

residents:* : ERLT

Under paragraph 816.65 (a)(4) spe-;
cific quantltatwe standards” are- 'pro-.
posed to ‘¢control thé adverse effects of
air blast resultmg from blastmg in sur-;
face mlmng operations.’ Air blast is a
compresswn wave that travels- through
the atmosphere in’ much the same way’
as’‘a’ ‘Sound wave. It fis: ‘caused- ‘whén
energy from“the explosron is released
d1rectly into the_,atmosphere or by the
movement of the
blasting. (_Mj)rllerl, (no date), pp. 10-15).




When air blast is audible to the
uman ear, it is called noise. When air
last creates low frequency energy and
is/inaudible, it is called concussion. Air
last -is measured as an overpressure
air:.pressure above atmospheric pres-
ure); either in pounds per square inch
psi) or in decibels (dB).

‘Air .blast can cause both structural
amage and annoyance to people and
animals. Air blast can cause external
masonry and internal plaster to crack
nd can damage windows. The most
ommon effects of air blast are: (1) dis-
urbarices created by the rattling of
windows, panels and doors which give
he-impression that the structure is vi-
rating; and, (2) generation of-loud
joise which may be beyond human
olerance. High levels of low frequency
ir-blast can cause hearing damage,
ven though the human hearing
ystem does not register the sensation
ssound. Siskind and Summers TPR -
8, pp. 15-16. .

T

ing air blast is a scale of decibel peak
tandards. An alternative control con-
idered by the drafters was a require-
ment for the stemming of all blast

that the »,prescribed
amounts  of stemming was' impossible
ticomply with under many condi-
iions. See 42 Fed. Reg. 62658 (Dec. 13,
77). No further information on this
issue has come to the attention of the
Office. However, if such information
becomes available, the Office will fur-
ther .consider the advisibility of .pro-
miilgation of stemming requirements.
‘Accordingly, comments on the use of
stéemming as a means for the national
regulation of air blast are specmcally

#“A decibel scale isa logarlthmlc scale
directly related to overpressure and is
the:scale commonly used to measure
sound and airblast. ‘All airblast instru-
entation measures in decibel units.
Various instruments respond to-differ-
ént - frequency . spectra in measuring
airblast. To avoid undue restrictions
on the type of instrumentation that
dn operator can use to measure airb-
last, the Bureau of Mines has devel-
oped a table, shown in Paragraph
816.65(a)(6), allowing for variations in
instrumentation frequency response.
ir:blast frequency is measured in
Hertz - (Hz) which is equivalent  to
cycles per second.

‘Airblast levels and_appropriaté mea-
surement instrumentation “:specifica-
tions are presented in the table. The
Yalues.were.derived. from structure re-
sponse data collected by two ongoing
Bureau of Mines research projects

'he method proposed for control-—
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(“‘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 a.nd
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 airblast effects on struc-
tures and methods of -airblast 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 structuré 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, corner - responses
(structural), and mld-wall responses
(non-structural).

The airblast 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 corners and walls
are within fairly narrow ranges.

The mid-wall and corner motions
could be controlled by peak-flat (0.1-
500 Hz) airblasts 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 response to airblast was consid-
ered. Consequently, the use of 135 dB-
linear (0.1 Hz) represents a small
safety factor over the ground vibra-
tion standard of 1.0 in/sec. This factor

was needed 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, e,rlndependent ,techmque

“was used ‘to -analyze the airblastre-

sponse data,. involving ‘displacement-
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produced strain -which is related: to
cracking in interior walls. Displace-
ment itself is not a good damagé de-
scriptor because of its frequency “de--

However the “structure walls and
corners have definite ~ frequency
ranges, ‘S0 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 and 6 Hz, re-
spectively. In all.cases, the associated
airblast damage level for both one and
two story homes equaled or exceeded
the 135 dB-linear (0.1 Hz) peak linear
and 109 dBC-slow, with: most, values
within a few dB of these lmuts The
compatible results of these two inde-
pendent analyses lends con51derable
strength and va.hdlty to the results.

The use of the C-slow scale has. been
recommended by the Commmtee on
Hearing and Bioacoustics Workmg
Group 69 to the US.E.P.A.. It is un-
certain whether ‘this method is superi-
or to“peak-linear but it does provide a
logical alternative airblast momtormg
system and is under contlnumg 'study.

Siskind, 1974 (TPR-78) was based on
a few mine blasts“and an analysis'of a
great deal of other data. The values
recommended in the table in Section
816.65(a)(6) are shghtly strlcter than
TPR-78, with the 6 Hz value of 130
dBL in the table corresponding to theé
recommended -absolute ‘- minimum
damage level of 136 dB-linear (5 Hz) of
TPR-78. ‘Consequently, these recom-
mendations should not only prevent
airblast ‘damage, but also - should
reduce annoyance factors.

The industry is beélieved 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 and blast 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(3.)(6) has
been drafted to indicate that any one
of the four specified frequency ranges
may be used to characterize airblast.

Under . paragraph 816. 65(a)(7) the
Office proposes to condition the use of
explosives within' specified distances,
upon prior approval of the regulatory
authority ‘and other relevant entities.
The Office is aware that blastmg can
be 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: continue to occur 1o per-
sons and. property at distances both
within and beyond. those limits being
proposed. Accordingly, the Office pro-
poses - to .establish distance limits to
protect.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 Act. Subsections
522(e)(4)-(5):0f the Act prohibit any
coal mining within 300 feet ‘of certain
structures and 100 feet of publlc roads
and-‘cemeteries. However, the Office
has decided'that the blasting distance
restrictions do ‘not* ‘conflict with Sec-
tion 522(e), ds was ‘recognized ‘in con-
sideration -of -a similar regulatlon
under thé'interim. regulatory progra.m
Surfaceé Mining Regulatton ngatzon,
11 ERC 1593,71603, (DDC 1978): ‘As
the court held there the llmltatlon on

......

led wrth the requlrement of prlor ap-
proval of the regulatory authorlty, is
within the power of the Offlce to pro-
mulgate under ;Sectlon 515<b)(15) of
) 1se. it is not .an absolute
proh1b1tlon on mining as is contamed
in Section 522(e) of the" ot

"The proposed blastln dlstance Jre-
strlctlons are based on several factors
Flrst is the recognltlon that Congress
was; 1tself specrfrca.lly aware that blast-
ing da.mage can. extend far beyond a
few hundred feet from the sxte of the
blast Even early versions of the blll

damage far beyond the permxt area

Section. 515(b)(15) of the 1974-Act lim-
ited the type of exploswes -and. deto-
natmg equipment based upon the con-
ditions:of .thesite ‘'so-as-to prevent. )
injury to,persons, (ii):damage to publie
and - private property -outside -:the
permit area. . .”. (Emphasis supplied.)
This subsection, remained-intact in the
final bill. See Sectlon 515(b)(15)(C) of.
the Act:: ;

-During its consrderatlon of the blll
intthe 1977 session, Congress approved:
a-riumberiofiamendments to :provide
greater protection to. residents:.who
lived-outside the permit:area: One' of
the amendments, later ‘Section
515(b)(15)(E) ‘provided for a pre-blast-
ing survey upon the request of ‘a resi-
dent ‘or*owner of'a
one-half’ mxlel of th
expressmg ‘his’ support for this amend-
ment Congressman Udall sal :

i gentleman offered seyeral
amendments to protect homeowners and to
provrde ‘notice’in case® of blastmg ‘T think'
- —thig {5 2 goodamendmentand: strengthens

the.bill.: 123 Cong Rec H. 3825 (Aprll 29
1978 ¢ : Pono% .

ructure w1th1n :
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Most significantly, during the hear-
ings conducted by the Hoeuse Subcom-
mittee prior to the passage of the Act,
it was.indicated that .the Congress. ex-
pressly expected that the Office would
promulgate. regulations  to. establish
the, type of-:blasting dlstance restric-
tions now bemg .proposed :and that
such restrictions:were ;already being
achieved by the industry.:.During
those: hearlngs one group -testifying
proposed addltlons to the draft Sec-
tion 515(b)(15) of the Act, including-an
absolute ban on strip. mining ‘within
1000 feet of any . occupied: dwelling,
public building, school, church,.com-
munity. center,. public park, or ceme-
tery. This recommendation was based
on, extenswe travel..throughout . the
coal fields and _fmghngs that blowouts
on the sides of highwalls would throw
flyrock out on a neighboring.commu-
nity for.a distance of about 1000 feet.
Hearings on H.R;.2 before the Subcom-
mittee on Energy. and Environment of
the House Committee on Interior.and
Insular Affairs,- 95th. Cong.; 1st: Sess.
(1977), Part IL at 286-289. Congress-
man- Seiberling; the Chairman of the
Subcommittee, indicated that this

should be implemented by way of reg-

ulation,;~rather than 'amendment of
the Act. Id., at 293. ; R ST
That Subcomm1ttee also heard from
one;;of the:largest--mining industrial
groups.in the .country on..the- feaslbzl-
ity.of these distance restrictions: -,
“We have solved the: blastlng prob-
lem -in, Pennsylvania. We: are: closely
regula._t_ed. -Our mine  inspector: has to
approve -our blasting procedure- and
the:plan on-.which we are .going. te
notify -the: people. . ... The State of
Pennsylvania has a-standard.ifor.the
maximum size of:ablast for: strip
mining. ;-We -are .. not ; permitted -to
exceed that..standard. :When . .we get
closer to -buildings and homes.jthan
1,000 feet, we often must reduce.that
standard.” Hearings, supra Part I1T:at

89 . (Statement -of -W. . Harger, - Presi- -

dent, * Western Pennsylvania: Surface
Mine Operators . Association): - (Em-
phasis added).. i#::0 . .« -

In addltlon to Congress specrflc ex-
pectation that. :the Office  ‘establish.
specific distance:restrictions on blast-
ing,: ‘technical 'studies received :by:.it
show that:the proposed limits;of 1,000:
feet from-buildings and 500.feet- from
other - facilities--are- well within .the
ranges of:damage caused :by :blasting:
involved in mining. A study performed
by -a professor of.geology at.Indiana
State .University . .indicated. that ithere:

shire- Mine in Warrick . County, In

John Barnes, 1977. See. 123 Cong::on:

. 515(b)(12). of the Act.-The Office is's

w1th1n a 2% mile: radlus of sthe: Ayrs

scenic: formations in: the West /hs
been noted-as. far: as. one-quarter c
mile. (1,320 feet) from the. site of: tl
blast. (Grim-and Hill, 1974, p. 93.):1
strumentation currently:in-use is cap
ble of measuring noise and vibration .i
order- to assess damage from:blast.v
brations at distances up to 1,000 fe
from the: blasts (stkmd and Stachura
1977.) DR %
The: distance llmltatlon for blashn
within 500 feet of -:an 'undergroun
mine is expressly required by Sectio

liciting: suggestions on.the definitio
of the active -workings of..a minef
these purposes.: It is:not. the intent:
the Office to.:prohibit blasting:.fro
the vicinity of inactive portions of:u
derground :mines; .-in - circumstanc
where there'is no risk.of danger to lif
property or.the environment..-

Under. the. proposed regulatlons a,
proval of the regulatory authority for
waiver of the distance limits would:
depend primarily upon the results of a
preblasting: survey or:other appropri:
ate investigation. . Similar criteria: have:
been.previously upheld for:the interim:
regulatory: program:in Surface Mimng
Regulatton Lttzgatzon supra 11 ERC
at 1603.: <o) v

- The Offlce con31dered requlrlng
waiver ;from - affected - landowners
before, ‘mining: within :the 1,000-foc
distance ylimit. »would: -be ' approve
However, the landowner 1is believed
be. adequately protected by other. ‘PO
tions:of..the: blasting regulations; pri
cipally.by:‘the requirement that.t
person. ;conducting- ‘blasting-.demo
strate:to:the regulatory authority th
blasting .within.the:1,000-foot dlstance
limit:can and-will be done safely:

-The: Office has-.proposed a reqmr
ment. for. flyrock limitations and solic:
its suggestions on this-subject.-Burea
of :Mines contract.report: J0366017,: by
Management. Science Associates, idens
tifies flyrock as the major cause of:in-
mine accidents.: A’ further 'study has
been; funded:-to.-quantify;the flyrock:
problem.:-The:requirement: whichs i§
being proposed for flyrock -limitation;
would (-prohibit: .;rock s from. : being
thrown: ‘outside s the...mine :,property
boundaries,.<would: prohibit-rock from
being;thrown..more than. half the:di

dwelllng, other mhablted structure, or
right-of-way;»and: would -prohibit rock
from bemg thrown past the regulated;

3ab tures( .w1th1n jand

Residential  Structures-Ayrshir Mine'_ 1

(1977). See-123 Cong. Re

20, 1977). Vibration damage:to. natural.
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./Blasting . causes large amounts of
énergy to be released in the form of vi-
prations; that is, shock waves radiating
from the site of the blast. It is this
-shock~wave that fragments the rock
fiear boreholes:in which explosives are
detonated. ‘As the shock waves travel
or’:propagate, they stabilize and
bécome 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)).

#iThese '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 zs 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
passing - seismic waves .move the
ground under structures that deter-
mmes the likelihood of damage. Ibid. -

i: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 certa.m listed site-
specific = characteristics. - Subsection
816.65(j). Further, to ease.in apphca.-
tion ‘of the l-inch per second. limit in
the field, blasting vibrations would be
considered to be within that limit .if a
dista.nce—to-charge weight, per delay of
explosxves, formula set out at Subsec-
tion 816.65(m) is followed:

-“The proposed 1 inch per second peak
pa.rtxcle vélocity limit is based primar-
fly upon Subsection 515(b) (10) and
pa.ragraph 515(bX(15)(c) of the Act and
a, réview of technical matérials. Those
ma,tenals reveal a correlation between
damage to structures.:and ground
motiorn;, such that the ‘Office believes
it necessary to limit particle velocity
to a maximum of' 1 inch pensecond to
prevent such damage.

“iThe first study consxdered by the
Office was that of Nicholls; 1971. That
study represents the culmination of a
10-year study by the Bureéau of Mines
to analyze the effects:of ground vibra-
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

any other “single “'measurement. : Ni-
cholls, 1971, p. 22. The Bureau'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. Ni-
cholls, 1971, p. 23. The Bureau classed
2 inches. per second as a ‘“probability
type criterion.” BOM 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 per second level; ‘according to
Nicholls, the Office finds that a 1-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
sca.ttergram indicates, ' l-inch per
second is the point at whxch damage
did not occur.

In addition, OSM beheves that the
following factors, when weighed with
Nicholls, 1971, further support the se-
lection of a 1l-inch per second limit.
Many of the complex questions involv-
ing damage caused by blasting:in coal
surface mining were not investigated
by the Bureau 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 vi-

brations. Conditions unique-to surface .

coal:imining" Justxfy a more strmgent
standard.

.Generally, surface mmmg mvolves
greater amounts of explosives, shots of
longer duration, and more .frequent
firing than 'does gquarrying;-for . in-
stance. Cumulative effects of repeated
blasting, even at low peak particle ve-
locities, could increase the severity of
thé 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 being 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 blastmg on whlch
BOM 656 is based. :

In addition to Nlcholls, 1971 other
techmcal -studies reviewed by the
Office . support a 1l-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 primarily used
the number, length and: width of
structural cracks as indication of dam-
ages. This was essentially the..same
methodology as was employed by Ni-
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cholls and the studies reviewed in Ni-
cholls, 1971. Barnesobservations 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 tunnels in
urban areas. For protection of proper-
ty in good repair,.those authors recom-
mend a 1l-inch per second standard. In
addition to - technical studies, the
Office also notes that at least one of
the largest coal .producing -States
adopted a 1-inch per second standard
to regulate isurface coal mine blasting
prior to enactment. of t;he ‘Act, 25 Pa
Code Section 211.45.° .

Compliance with a peak partlcle ve-
locity of: 1, 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 ‘1-inch per second
limit. Comments . of Old Ben Coal
Company, 1978 (112 of 155-blasts had
a -velocity. of less. than 0.5 inch per
second); Comments = of Research
Energy of Chio, 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. 1-inch. per second
limit: if .conducted .according to .the
standard “‘equation at Subsection
816.65(m). As an alternative, seismo-
graph measurements can be used. to
establish- that. blasting is .conducted
without exceedmg the :1-inch per
second limit. «

The first a.ltematxve 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 was 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 distance from 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 60..The_table distances. 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
weight, 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-
tect 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 protect against vibrations great-
er than 1 inch per second.

A millisecond -is 1/1000 of a second.
A millisecond delay -between: -explo-
sions is used to prevent 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,
which 'showed that delay electric blast-
ing caps can have significant errors in
firing -time.: However, the delay elec-
tric- blasting * caps manufactured by
duPont, Atlas,"and Hercules, the only
domestic. manufacturers; all have mini-
mum >deldy intervals: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. Thereiore,
the likelihood that two ‘8 millisecond
detonating cord delays will fire within
a short enough time period to signifi-
cantly remforce each other 1s very
small.-

Extendmg the de1ay mterva.l ‘to - 17
milliseconds would introduce a hazard.
Because the delay elements are initiat-
ed sequentla.lly on the ground surface,
some.charges will detonate before all
the initiators.in a blast have been acti-
va.ted This increases the possibility. of
differential burden movement which
will separate the charge in the blasth-
ole. This results in undetonated explo-
sive ‘being left in. the *burden after
blasting; This undetonated explosive:is
prone to detonation by the subsequent
activities of heavy equipment. In view
of theforegoing discussion, the 8 milli-
second delay “interval has been re-
tamed

#Under the alternatlve method of im:
plementatlon of the 1-inch per second
limit, - sexsmographxc

two.'ways. First, seismograph records
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measurements
- eduld be Used. This could be done in
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of every shot would be obtainéd. Pro-
posed subsection 816.67(a). Second,
seismographs would be-used.to develop
sufficient data to establish that use of
a modification to the standard: weight-
distance -equation ¢f. Subsection
816.65(m) would still result in' compli-
ance with the 1l-inch per-second limit.
Proposed- subsection 816.67¢(b). ‘The
latter provision. is based on recognition
that there may be peculiarities of cer-
tain site-specific factors warranting a
change from use of-the standard equa-
tion. All such changes would; however,
be first approved by the regulatory.au-
thority: If'deemed necessary, the-regu-
latory’ authority could require a seis-
mograph recording of all blasts. * :
- As an additional . safeguard, the
Office is-also proposing an additional
peak-particle velocity ground motion
limitation . . on' :‘blasting...:Subsection
816.65(n). This requirement would pre-
vent: structures: and . persons from
being subjected to excessive vibrations
which:approach steady state. Human
beings are known: to be more disturbed
by . steady state .vibrations than' by
brief, impulsive type vibrations.-Struc-
tures ~are” also. more responsive to
steady -state .vibrations, -: especially
when ‘the ‘frequency of the vibration
approximates - the resonant frequency
of the structure. :

The: Office is a.lso sohclting sugges- :

tions on the use of surface delay.sys-
tems.:;in . conjunction -with = in-hole
delays, eithér electric or nonelectric.
Combinations.:of surface:and in-hole
delay systems result in more-scatter or
randomness ‘in initiator firing times.
However, in many instances-these sys-
tems have:proved to be very useful in
reducing ground vibrations: The
Office feels'that these. systems should
be used only where blasting reports,
accompanied by’ seismograph: records,
demonstrate: that a particular:delay
pattern will not produce peak particle

velocmes grea.ter tha,n 1 [inch per

second. . -

As was dlscussed above. m comunc-
tion with the 1-inch per second ground
motion limit-under Section 816.65, the
Office -proposes to.-allow the use. of
seismographs.as an alternative to.the
standard : explosives - weight-distance
formula: It is.also proposed.under-Sec-
tion 816.67, that the .regulatory‘.au-
thority. may. require persons. engaged
in:blasting: to. make seismographic re-
cordings, even if the standard formula
is being adhered to. This authority’is
provided to:insure that the standard

formula factors:are effective for limit+

ing ground motion from blasting in all
relevant situations and for-identifying
those cases where additional precau-
tions aresneeded.to preclude .damage
or injury’ to:the public and .the: env1-,
ronment from blasting. - s A
Seismograph records. may be ‘used.

establlsh the-validity of using.-a -modi=. .

. 503, 504, 507, 508, 510 and 515 of th

fied equation to:limit ground"::vib'ra

posed Section is adopted, upon receip
of a petition accompanied by appropr
ate blasting .reports and seismograp!
records, - the ..regulatory .authorit;

tance less than 60 if it has been show
that -the reduced scaled-distance wi
not. result in vibrations. greater than
inch per second.:The requirement.tha
the seismograph record.«conta.in, a _gal
bration signal of :the- gain setting: is
assure that -the: gain/ setting used
calculating the vibration. level is iden.
tical to that used durmg the recordm
process. . %

§ 816 71- 816 73 Dlsposal of excess sponl

Spoﬂ dlsposal practlces in surfac
mining over..the years have.had:g
major impact; on the environment and
represented a significant -hazard- to lif
and property. - The requirements .set
forth -in these . Sections..of the pr
posed regulations protect life, prope
ty, and the environment by establish:
ing criteria. for proper disposal.of: fill
material to achieveradequate drainag
control and. stability. The require:
ments in the interim . program- per:
formance standards are proposed:to. be
broadened to include.-alternatives -of
utilizing the West; Virginia :method;.o
rock core drainage, “The :use.of:;th
method has been controversial:it -
highly touted.in practice by operators;
and eyed somewhat skeptically- by the
engineering profession. .. i

Authorlty for these proposed Se
tions is found in.Sections:102, 201,:50;

2

Act. :

.Literature utlhzed in- the prepa.ra.-
tion-of these proposed regula.tlons‘ in
cludes: ., : :.: . . .

1. Amerlcan Socxety of Clvu Eng
neers; “Geotechnical Practice for:Di
posal . .of .. Solid - -Waste. .- Materials
A.S.C.E. &, Symposmm—Ma.rch ; 197-
Ann Arbor, Mich.: .

2. American Socrety of wal En
neers,. #Stability- and::Performance of .z
Slopes and - Embankments,”: August
1989. American-Society -of .€ivil :Engi-
neers, Stability-of Rock Cuts Edited
byE J..Cording, 1972, ., uu-s =

3..American. Society for;-;Testmg and
Materials, : “Instruments: and . Appara-
tus for Sorl and Rock. Mechamcs,” Spe-
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types of mining should appropriately
be reflected in the regulations.

§817.3% Suppori facilities and utility in-
stallations

This proposed Section is substantial-
1y identical to the corresponding Sec-
tion of Part 818. The reader is referred
to the appropriate portions of the Pre-
amble for Part 818 for information
concerning the approach and statuto-
ry authority of this Section. In addi-
tion to the Sections of the Act cited in
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 in-
stallation requirerments to be suffi-
ciently similar in surface and under-
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 & 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 technnical 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 518 of the
Act. While OSM considers the effects
on the hydrologic balance to be suffi-
ciently similar in surface and under-
ground mining to warrant substantial-
ly identical performance standards,
public comment is invited en how the
differences in the eifects of these
types of mining should appropriately
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, design, construc-
tion, utilization, and sealing of drifts,
adits, and slopes (EPA, 1973). Use of
these methods to control drainage
during the active mining phase is to be
supplemented with collection and con-
veyance of drainage to treatment fa-
cilities as necessary to comply with ap-
plicable standards and limitations
prior to discharge to receiving streams.

PROPOSED RULES

The outright prohibition on gravity

~ discharges from certain new drift

mines is required under paragraph
516(b)(12) 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 affected 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 Section addresses twe
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 feasible 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 816.5% 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 102{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 biast rounds for
shafts and adits. These blasts may
present damage and injury hazards
equivalent to those of surface mine
biasting. To protect the public from
the adverse effects of these blasts,
Sections 817.61-817.68 are required.

Several Sections of the propcsed 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. 1978,
Blasting in Urban Areas: Tunnels & Tunnel-
ling (British Tunnelling Saciety), Sept.
1976, p. 60-67.

2. Grim, E., and Hill. R., Environmental
Protection in Surface Coal Mining (U.S. En-
vironmental Protection  Agency, No.
1BB040).

3. Barnes, Jack (John B., 1977, The Ef-
fects of Strip Mine Rlusting on Residential
Structures—Ayrshire Mine, Warrick and
Vanderburgh Counties, Indiana: Paper pre-
sented to the Indiana 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, Laws and regulations gov-
erning explosives and blasting: Lexington,
Ky, p. 1.

5. Maryland Geological Survey, Bureau of
Mines, 1973, Blasting restrictions, Regula-
tions governing blasting in Bituminous coal
strip mines and auger regulations: Maryland
Department of Natural Resources Rules
and Regulations, p. 23.

6. Medearis. Kenncth, 1976, The Develop-
ment of Rational Damage Criteria for Low-
Rise Structures Subjected to Blasting Vibra-
tions—a report of the National Crushed
Stone Association: Kenneth Medearis Asso-
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-eiates, Fort Collins, Colo., and Valley Forge,
'Pa., 94 p. (duplicated report).

9. Miller, P.H., (no date), Blasting vibra-
‘tions and air blast Park Central, Ill., Atlas
Powder Co., 18 p.

~ 8. Nicholas, H.R., Johnson, C.F. and
Duvall, W.1., 1971, Blasting vibrations and
their effects on structures: U.S. Bureau of
‘Mines Bulletin 656, p. 13-29.

9. Old Ben Ccal 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-
tions from blast produced noise, in 18th In-
ternational Rock Mechanics Symposium,
June 1977, Keystone, Colo.: Proceedings, p.
1A3-1-1A3-5.

12. Siskind, D.E., Sta,chura., V.J., and Rad-
cliffe, K.S., Noise and vibrations in residen-
tial structures from quarry production blast-
ing—measurements of six sites in Illinois:
U.S. Bureau of Mines Report of Investiga-
tionRI 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 instrumen-
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
#M-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-
propriate 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 alternamve the
office rejected.

Proposed Section 817.65 states that
thl_s Section applies only to blasting
cenducted 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 referred to that
“Section portion of the Preamble which
discusses 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.

§§ 817.71-817.73 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
similar 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
817.71-8117.73 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.

§8817.81-817.88 _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 in 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 readeris
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 Premble, 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 regulations.

§817.95 Air resources protection

This ;'roposed Section is substantial-
ly iden:ical to the corresponding Sec-
tion of nroposed Part 816. The reader
is referred to the appropriate portions
of the Preamble for Part 816 for infor-
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 g
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 Secctions 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 warrant 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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a] surface water, streams, drainways,
Jor irrigation ditches within the pro-
osed mine plan area or adjacent
reas;

(f) Location and elevation of dis-
harge of industrial wastes to surface
r ground-waters within the proposed
.mine plan area, or at points in adja-
ent areas to surface waters which
low into the proposed mine plan area;
(g) Boundaries and elevations of ex-
isting or previously surfaced-mined
areas within the proposed mine pla.n

,efuse and_tOpsoil preserva.tion, dams,
ther impoundments, and water treat-
"ment or air pollution control facilities
“within the proposed permit area;

i (i) Location and depth of water, gas
or oil wells within the proposed permit
rea; and

3. Sufflclent slopes to adequately
represent the existing land surface
onfiguration of the mine plan area,
measured and recorded according to
he following: .

‘1) Each measurement shall consist
of an angle of inclination along the
evalhng slope extending 100 linear
et above and below or beyond the
coal outcrop or the area to. be dis-
urbed; or, where this is impractical, at
cations- specified by the regulatory
authorlty

'(2) Where the area has been prev1-
ously mmed the measurements shall
ctend at least 100 feet beyond the
limits of mining disturbances, or any
other distance determined by the reg-
ulatory authority to be representative
the premining configuration of the

‘(3) Slope measurements shall take
into account -natural variations in
ope so as to provide accurate repre-
Sentation. of the, range of natural
slopes and- shall reflect geomorphic
jifferences of the area to be disturbed.
(4) Slope measurements may be
made from existing topographic maps
'howmg contour lines, ‘having; suffi-
ent detail and accuracy consistent
W1th the submitted mining and recla-
mation plan.

(5) Contour lines shall be based on
intervals of a maximum of 5 feet
Where the slope of the land is twenty
(20) degrees.or less and a maximum ‘of
10 feet where slopes are greater than
20 degrees.

§779 26 Soxl resources descrlptmn

(a) A soil map shall be prepared that
delmeates“those portlons of the mine
an area of different soil morphology
d soil environment. The soil map
shall provide adequate information to
tablxsh present and potentlal pro-
- ductivity. levels. of .the. land and.to aid
ln the classification, stockplhng, and
use 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 MINING PERMIT APPLI-
CATION—MINIMUM  REQUIREMENT FOR
RECLAMATION AND OPERATION PLAN

Sec.

780.1 Scope.

780.2 Objectives.

780.4 Responslblhties

780.11 Operation pla.n 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 Recla.matxon pla.n General reqmre-

" ments. ' -

780.21 Reclamatxon plan: Protectlon of hy-
drologic balance. .

780.23 Reclamation plan: ‘Post- mimng 1a.nd
uses. .

780.25 Reclamatlon plan: Ponds lmpound-
ments," banks, and da.ms a.nd embank-
ments.

780.27 "Reclamation” plan:: Surface mlnmg
near underground mining. _
780.29 Diversions.- .
780.31 Protection of pubhc parks and his-

toric places.

780.33 Relocation or use of publxc roads.

780.35 Disposal of excess spoil.

780.37 Tra.nsportatlon facilities.

Atm-romw Sections 102, 201 501, 503,
504, 506, 507, 508, 509, 510, 515, 517, and 522,
Pub. L. 95-87, 91 Stat. 445 (30 U.S.C. 1202,
1211, 1251, 1253, 1254, 1256, 1257, 1258, 1259
1260, 1265, 1267, and 1272.)

§780.1 Scope.

This part provides the mlmmum re-
qmrements for the Secretary’s a.pprov-
al of’ ‘provisions of regulatory’ pro-
grams for the mining operations and
reclamation pla.n portions of a.pphca-
tions for surface coal mining a.ct1v1t1es
permits, except to the extent that “dif-
ferent requlrements for those" plans
are established under part 785 of this
subchapter.

§780.2 Objectives.

The objectives of this’ part are to es-
tablish the ' minimum  requirements
under. regulatory programs- for the
contents of mining ‘and reélamation
plan portions of applications for per-
mits,  so that the: regulatory authonty
is provxded with comprehenslve and
reliable’ lnformatlon on proposed sur-
face’ coal mmmg a.nd reclamatmn oper-
atlons and to’ msure that such oper-

ations a,re allowed ,to be .conducted.

only in complxance with, the Act, this
chapter‘ and the regulatory program.
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§780.4 Responsibilities.

(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 requlred
in this part.

§780 11 Operatlon 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 engineering  tech-
niques, anticipated annual and total
production of coal, by tonnage, and
the major equipment used or proposed
to'be used for all aspects of such oper-
ations.

+“(b) A narrative explaining the con-
struction, modification, use, ‘mainte-
nance, and removal of the following
facilities withm the proposed mine
plan area:

. (1) Major buildings and other facm-
tles

(2) Utilities services; o

(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;

«(T) Mine facilities and layout; and

(8) Water and air pollutlon control
facilities. it

§ 780.12 'Opera‘tions plan::,Blz:sting. N

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 mcluding the followmg mforma-'

tion: -+ TR

(a) Types and a.pproxunate 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 blasting in-
formation to be collected during the
operation. The plan shall contain the
following information—

(1) Drilling patterns, lncludmg size,
numbers, depths, spacing, and configu-
ration of holes;

(2) Charge and packlng,.placement
of holes; ‘

.(3) Types of fuses and :detonation
controls and .. ...

.(4) Sequence and tlrmng of fmng
holes. b
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(¢) 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 February 3, 1978 shall also be

delinsated 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 and plans shall have a scale
of 1:26,000 or larger. Cross-sections
shall have a scale prescribed by the
regulatory authority. The maps, plans,
and cross-sections shall show the
mining cperations 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) Each 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;

(1) Each source of and fa.culty relat-
ing to coal processing and pollutlon
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;
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(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 and 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 dernonstrat-

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). 5

(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.

(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 100th meridian
west longitude, the applieation shall
contain an air pollution plan which in-
cludes the following:

(1) An air quality review, if, as 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:

(i) Cause or contribute to excee-
dances of any national ambient air

quality standard in any air quality

control regien; or

(ii) Cause or contribute to excee-
dances of any other spplicable 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 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 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.

(¢) 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 rev1ew if, as deter-
mined by the regulatory authority,
the applicant’s proposed surface coal
mining operation, in conjunction with
other existing or proposed major emit-
ting facilities in the air quality control
region or subregion, may:

(i) Cause or contribute to excee-
dances of any national ambient air
quality standard in any air quality

‘control regions, or

(ii) 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
regulatery authority, necessary to pro-
vide adequate annual and 24 hour
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 qua.l-
ity standards.

§780.15 Fish and wildlife plan.

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

(a) A statement of how the applicant
proposes to use 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 etiminate 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 wastée;

(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) Underground mine development
wastes; and

(7) The discharge will not cause,

result in or contribute to a violation of
applicable water quality sta.nda.rds
and

(d) Minimize disturbance to the hy-
drologic balance.

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

Before abandoning the permit area,
the person who conducts the surface
mining activities shall restore all per-
Jmanent sedimentation ponds, . diver-
sions, impoundments, .and treatment
facilities to meet the original design
criteria for the permanent structures
and impoundments.

- §816.57 Hydrologic
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.

balance:  Stream
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§ 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 explosxves General re-
quirements.

(a) 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,
and use of explosives.

(b) Blasting operations that use
more than the equivalent of 5 pounds
of TNT shall be conducted according
to a tirne schedule 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 demonsnrated 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 applicdble 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:
survey.

(2) On the request to the regulatory
authority by a resident or owner of a

Pre-blasting

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 survey to
the regulatory authority and to the

‘person requesting the survey.

(b) Each person who conducts sur-
face mining activities shall utilize per-
sonnel approved by the regulatory au-
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 propecsed
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 of explosives: Public notice of
blasting schedule.

(a) Blasting schedule pubiication. (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 g=neral circulation in

the locality of the blasting site.

(2) Copies of tne schedule shall be
distributed by mail! to local govern-
ments and public utilities and by mail
or delivered to each residence within
one-half mile of the permit area de-
scribed in the schedule. Copies sent to
residences shall be accompanied by in-
formation advising the owmner or resi-
dent how to request a pre-blasting
survey.

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

(b). Blasting schedule contents. ) 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-
taln at a minimum—

(i) Identification of the specmc
areas in which blasting will take place.
Each specific blasting area described
shall be reasonably compact and not
larger than 300 acres;

(ii) Dates and time periods when ex-
plosives are to be detonated. That
such periods shall not exceed an ag-
gregate of 4 hours in any one day;

(1ii) Methods to be uséd to control

-access to the blasting area,; -

(v) 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 at times other than those de-
scribed in the schedule.
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(c) Public notice of changes to blast-
ing schedules. Before biasting in areas

or at times nct 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.

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

(a) All blasting shall be conducted
between sunrise and sunset. The regu-
latory authority may specify more re-
strictive time periods based on public

requests or other considerations in-

cluding the proximity to residential
areas.

(b) Blasting shall be conducted at
times announced in the blasting sched-
ule, except in those emergency situa-
tions approved by the regulatory au-
thority where rain, lightning, other at-
mospheric conditions, or operator or
public safety require unscheduled det-
onation. :

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

(d) Access to the blasting area shall
be regulated to protect the public and
livestock from the effects of blasting.
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 perscn who conducts
the surface mining activities has rea-
sonably determined—

(1) That no unusual circumstances,
such as imminent slides or undetonat-
ed charges, exist; and

(2) That access to and travel in or
through the area can safely resume.

(e) Areas in which charged holes are
awaiting firing shall be guarded, barri-
caded and either posted or flagged
against unauthorized entry.

(f)(1) Airblast shall be controlled so
does ‘not exceed the values
specified below at any dwelling, public
building, school, church, or commer-
cial or institutional building, unless
such huilding is owned by the person
who conducts the surface mining ac-
tivities, is not leased to any other
person and is located within the
permit area:
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Lower frequency limit of - Maximum
measuring system, Hz level in dB
(+3dB)
0.1 Hz or lower—flat response............ 135peak.
2 Hz or lower—flat response .. 132 peak.
6Hz or Jower—flat response. .. 130 peak.
C=weighted, SIOW Iesponse .......ccuueee 109 C.

(2) In all cases except the C-weight-
ed slow, the systems used shall have a
flat frequency response of at least 500
Hz at the upprer end. The C-weighted
shall meet the standard American Na-
tional Standards Institute (ANSI)
$51.4-1971 specifications. The ANSI
S1.4-1971 is hereby incorporated by
reference. This work is incorporated as
it exists on the date of adoption of
this Part, and notice of changes made
in these materials will pericdically be
published in the FEDERAL REGISTER.
ANSI S1.4-1971 is available for inspec-
ticn in OSM regional offices and in
OSM'’s office in the Department of In-
terior, 18th and C Streets, N.W.,
Washington, D.C. 20240.

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

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

(1) 1,000 feet of any tuilding used as
a dwelling, school, church, hospital, or
nursing facility;

(2) 500 feet of facilities including,
but not limited to, disposal wells, pe-
troleum or gas-storage facilities, mu-
nicipal water-storage facilities, fluid-
transmission pipelines, gas or oil-col-
lection lines, or water and sewage
lines; and -

(3) 500 feet of the active workings of
an underground mine except with the

concurrence of the Mine Safety and

Health Administration.

(h) 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 who conducts the sur-
face mining activities without the con-
sent of the landowners of adjacent
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 railroad.
This shall not apply to any structure
or right-of-way on land owned by the
person who conducts the surface
mining activities and not leased to any
other person.

(3) No flyrock shall be cast beyond
the area of regulated access required
under paragraph (d) of this 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.

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

(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, church, 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 of
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 cther 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 is 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 any 8
millisecond period may be determined
by the formula. W = (D/60) 2 where W
= the maximum weight of explosives,
in pounds, 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 equaticn re-

sults In the following maximum
weight: :
Distance, in feet Maximum weight

(D) in pounds (W)

300 25

350 : 34

400 44

500 69

600 100-

700 138

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
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T T - Maxirnwn weight
sranc et : <
Di “"(g)m fe in pounds (W)

2,500 1,736
3.000 2,500
3,500 3.403
4,000 4.444
4,500 5,628
5,000 6.944

(n) If on a particular site the peak
particle velocity exceeds cne-half inch
per second after a period of 1 seccnd
following the maximum ground parti-
cle velocity, the blasting procedures
shall be revised to limit the ground
motion. - .

(0) Electric or non-electric delay sys-
temns combining 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 seismograpn records of.

test blasting on the site showing that
the delay pattern does not produce
peak particle velocities in violaticn 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 sha.ll 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 cn receipt of a
petition accompanied by reports in-
cluding seismograph records of test
blasting on the site. In no case shall
the regulatory autherity 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 contam the following
data:

(a) Name of the person conducting
the blast.

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

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

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

(1) Not loca.ted in the permit area; or
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(2) Not owned nor leased by the
person who conducts the surface
mining activities.

(e) Weather conditions.

(f) Type of material blasted. .

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

(h) Diameter and depth of holes.

(1) Types of explosives used.

(j) Total weight of explosives used.

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

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

(m) Methods of firing and type of
circuit.

(n) Type and length of stemming.

(0) 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 and 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 in 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 land 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.

(¢) All vegetative and orgamc materi-

als shall be removed from the disposal
area and the topseil 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 areas including
diversion ditches that are not rip:-
rapped shall be vegetated upon com-
pletion of construction.

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

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

(i) Where the slope in the disposal

area exceeds 1v:2.8~2 (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 1v: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 construction 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 materials;
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 after 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) (1) 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
{s—

(i) Placed in accordance Wlth section
816.85;

(ii) Demonstrated to be nontoxw 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 monitoring shall be
used to demonstrate that the quality
and quantity of runoff without treat-
ment is cohsistent 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 and.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 affected area, shall be prop-
erly installed; maintained, and operat-
ed and shall be removed when no
longer requn'ed

$817.53 Hydrologrc balance: Transfer of
wells.

(a) An exploratory or momtoring
well may only be transferred for use as
a water well with the prior approval of
the regulatory authority. The surface
owner shall submit 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 primary liability for
damages to’persons or property from
the well;

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

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

(¢) Upon transfer of a well, the
transferor shall—

(1) Be secondarily liable for dam-
ages;

(2) Be secondarxly liable for plugging
the well; and

(3) Be seconda.rlly liable for compli-
ance with Section 816. 13-816.15 with
respect to the well.

(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 balance: Water rights
and replacement.

Any person who conducts in under-
ground mining activities-shall replace
the water supply of an owner of inter-
est in real property who obtains all or
part of his 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: Discharge of

water into an underground mine.

Water from an underground mine
shall not be discharged into other un-
derground mine werkings unless the
person who conducts the underground
mining activities demonstrates to the
satisfaction of the regulatory authori-
ty that the discharge—

(a) Abates water pollution or other-

‘wise eliminates public hazards result-

ing from. underground mining activi-
ties;

(b) Is eonveyed as a controlled flow;
and

(c) Meets the water quality require-
ments of 817.42 for pH and total 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 o

(d) The discharge will not cause,
result in, or contribute to a violation
of applicable water quality standards.

:(e) Minimizes disturbance to the hy-
drologlc balance.

§817.56 ydrologic balance Post-mimhg
rehabiliiation of sedimentation ponds,
diversions, lmpoundments 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:
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

Stream

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) During and after the mining, the
water quantity and quality from the-
stream section within 100 feet of the
underground mining activities shall
not be adversely affected. :

(b) The area not to be disturbed
shall be designated a buffer zone and
marked as specified in Section 817.11.

§817.59 Coal recovery.

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

§817.61 Use of explosives: General re-
quirements. -

(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 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 capa.ble 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.

§817.62- Use of explosives:
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
survey of the dwelling or structure
and submit a8 report of the survey to

Pre-blasting
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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-
tery authority to conduct the survey
to~ determine ‘the condition “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 ‘limit-
ed to'surface 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,
purposes and to the- qua.ntlty and qual-
ity of the water.

(c) A Wwritten 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 prévided
to the person requesting the' survey
and to the regulatory authonty

§817 65 . Use ‘of ex ploanves Sl."face biast-
ing reqmrements._ ] -

“(a) The provisions of -this- Section
apply only to bla.,tmg conducted on
the surface. 5

‘(b A resxaert or owner of a man-
made dwelling or structure that is lo-
cated within one-half mnile of any area
affected by surface operations or fa-

cilities shah be notified 24 hours prior

to any blasting” evenu reqmred for
facing-up operations. g

(c) All blasting- shall be co 1ducted
between sunrise and sunsét.'The regu-
latory-authcerity may spemfy more re-
strictive time periods based on public
requests ‘or* other con51deratlons in-
cludxng the proxunity to resldenual
areas)t’’ b

(@ War“ung and all- cle

different character that are audihle
within & range ‘of one-half mile frem
the ‘point ‘of ‘the blast ‘shall be given.
Eachi’pérsén”within -the permit ares,
and each person who resmes or regu-

the meamng of
who conducts

livestoekfromthe: effects ‘of blasting.

or agricultural

sighals of-

PROPOSED RULES

Access to the blasting ‘area shall be
controlled to " prevent  unauthorizeéd
entry at least 10 minutes before each
blast and until an authorized repre-
sentative of the person who conducts
the underground mining act1v1t1es has
reasonably determined—

‘(1) “That no tnusual circumstances,
such as imminent slides or undetonat-
ed charges, exist; and -

(2) That access to and trayel in or
throtigh the area’can ‘safely resume.

(f) Areas in which explosives are

awaitirg firing shall be guarded, barri-,

caded and either posted or flagged
against unauthorized entry. !

“(g) (1) Airblast.shall be controlled so
that it does not . exceed the values
specmed below at a.ny ‘dwelling, public
buxlding, "school, churc¢h, or commer-
cial “or institutional building, unless
such bmldmg is owned or leased by
the person who. conducts the under-
ground rmmng activities and is located
within the permit area:

Lower Frequency Limit of Maximum
Mea.suring System Hz (£3dB) Leve}.m dB
0.1 Hz or lower—flat response.......... 135 peak. '
2 Hz or lower—flat response. . 132 pedk.
8 Hz or lower—flat response. . 130 peak.
C-weigh_ted, slow response.... . 108°C

(2) In ail cases except the C-weight-
ed siow, the systems used must have a
flat frequency response of at.least 500
Hz at.the upper end. The C-weighted
miust meet the standard ANSI S1.4-
1971 specifications. The ANSI S1.4-
1271 is hereby incorporated by refer-
ence. This work is incorperated as it
exits on the date of adoption of this
Fart, and notice of changes made in
these -materials . will pericdically: be
published. (in~ the ‘FEDERAL REGISTER.
ANSI $1.4-1671 is available for inspec-
tion .in OSM regional cffices and in
O8SM’s office in the Department of the
Interior,
Washington, D.C. 20240."

(3) The person who cc:mductn b;ast-
ing may-satisfy the provisions ¢f this

section by meeting any one of the four
specifications in the chart in para-\

graph (g)(1)of this Section: "

‘(h) Except where lesse; distances'are
approved by the regulatory authomty
based upon a ‘pre-blasting -survey “or
other.appropriate investigations, blast-

ing shall not be conducted within= &

(1)°1,000.feet of any building used as
adwsﬂlmg school, church hospxta] or
nursing'faellity; o .

i(2) 500 feet of faclhties chludmg,
but. not limited to, dlsposal wells, pe-

troleum or :gas-stordge facxlitles, mu-

nicipal 'watér-storage - ‘facilities; fluid-
transmlsswn plpelmes .gas-or oil-col-
leétion® lmes.o a.“er a.nd sewage
lmes, and s

(3)'500 feet of the autlve Workings of
an underground mine except with-the

18ta and C Streets NW‘
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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 who conducts the un-
derground mining .activities without
the consent of the la.ndownevs of ad1a~
cent. areas.

(2) No flyrock shall be. cast more
than half the distance from the blast
to the nearest dwelling, pubhc build-
ing, school, church, commercial or in-
stitutional building, road, or railroad.
This shall not apply to any structure
or right-of-way on land owned by the
person who conducts the undergroeund
mining activities and not leased to any
other person;

(3) No flyrock shall be east beyond
the area of regulated access required
under paragraph (e) of this Section;
and

(4) These restr1ctlons shali apply to
material which = travels along the
ground surface as well as that whch
travels through the air.

(j) Blasting shall be conducted’ to
prevent injury to persons, damage to
public or private property ocutside the
permit area, adverse impacts on;any
underground mine, and. change in:the
course, channel;-or availability of
ground or surface waters outsme the
permit.area. - e

(k) In ail blastmg opera.tlons exce; pt
as otherwise authorized in - this Sec-
tion, the maximum peak:particle ve-
locity shall ‘not exceed 1.:inch:per
second at the lecation of a.ny dwelling,
public building, school, .:church, .or
commercial or .ins titutional buzldmg
The regulatory authority may reduce

the maximuin peak particle velecity:

allowed if it determines that a lower
standard.is reguired vecause of density
of population or land use, age or type
of structure, geology or hydrciogy of

the area, frequency of bh»ts, or otber

factors. o
(1) The maximum peak particle ve-
lo<‘1ty does not appl y..to pr operty

thhm the perrmn ares tnat is owned:

by the person who conducts’ the un-
derground mining activities and is not
lna.eed to’ any other, person

[6:59) An eguation for deter xhnmg the
maxgimum wéight of exp osives that
can be detonated w‘thm any 8- millisec-
cnd” perzod is in"pa aragraph (n) of this
Section. It the bl:lbfing is conducted in
a.ccordance thh this equatmn. the ve-
locity 1s deemed to be w1thm the 1
inch per second limit.”

m) (1) The ma*{imum wexght of ex-j

ploswes to be detona ed thhln any '8
mlllisecond penod may be determmed
by ‘ the" formula. W=(D/60)? where
W—the maxxmum welght of explo-
sxves m pounds that'can be detonated
in"‘any’ 8-millisecénd - perlod ‘and

D=the distance, in feet to the 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-
suits in the following maximum
weight:

Maz.
weight,
in
= pounds
Distance, in feet (D): W

300 25
350 34
400 44
500 R 89
600 100
700 138
800 178
900 ....... ‘ ;i 225
1,000 : 278
1,100 338
1,200 y 400
1,300 4689
1,400 544
1,500 625
1,600 11
1,700 803
1,800 900
1,800 1,002
2,000 1111
2,500 1,736
3,000 . * 2,500
3,500 3,403
4,000 . 4,444
4,500 ; 5,625
5,000 8,944

(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 revised 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 wolatxon 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 Section 817.65(k)
would be exceeded.

'§817.68 Use of explosives:

PROPOSED RULES

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

Records of
blasting operations.

A record of each blast, including
seismograph reports, shall bé 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-conducting
the blast.

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

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

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

(1) Not located in the permlt area; or

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

(e) 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.

(1) 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.

(0) 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) Seismograph reading, including
exact location of seismograph and its
distance from the blast;

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

(3) Name of person and firm ana.lyz-
ing the seismograph record.

§817.71 Disposal of undergiound develop-
ment waste and excess spoil: General
requirements.

(a) Underground development waste
and spoil not required to achieve the
approximate original - contour and
which cannot be used as backfill in the
underground mine shall be hauled or
conveyed to and placed in designated
disposal areas within a permit area
other than mine working or excava-
tions, only if the disposal areas are au-
thorized for such purposes in the ap-
proved mining and reclamation permit
and only in accordance with Sections
817.71-817.73. The material shall be

‘placed in 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 817.42;

(2) Stability of the fill; and

(3) The land mass is suitable for rec-
lamation and revegetation compatible
with the natural surroundings.

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

(¢c) All vegetative and organic materi-
als shall be removed from the disposal
area and the topsoil shall be removed,
segregated and replaced under Sec-
tions 817.21-817.23 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 areas including
diversion ditches that are not rip-
rapped shall be vegetated upon com-
pletion of construction..

(e) The disposal areas shall be locat-
ed on the most moderate sloping and
naturally stable areas available as ap-
proved by the regulatory authority. If
such placement provides additional

_stability and prevents mass movement,

fill materials suitable for disposal shall

‘be placed upon or above a natural ter-

race, bench, or berm.

(f) The fill materials shall be hauled
or conveyed 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 sub-sur-
face drainage to be compatible with
the natural surroundings, to ensure
Iong-term stability.

(g) The final configuration of the fill
must be suitable for post-mining 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 a.pproved 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 designed
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 1v:5h (20 percent).

(§) 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-
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