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3 Title 38
.Sgries 20

WEST VIRGINIA LEGISLATIVE RULE
~ DEPARTMENT OF ENERGY
CHAPTER 22-1
SERIES 20

Title: Rules and Regulations Governing Reof Controel -

Type of Rule:-

Section 1. ‘General
1,1 .Scope - This legislative rule establishes standards
for approval of roof control plans in underground
coal mines.
1.2 Authority - WV Code 22~1-13
1.3 Filing Date -

1.4 Effectiﬁe Date -

Section 2. Definitions -

2.1 All terms used in these regulations, nct defined
herein, shzll have thglmeanings set forth in
Section 1, Article 1, Chapter 224 of theVCode;
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(a)

(

o)

Suppecrs

Zocf Control Programs and Plans

Zach operztor shall undertzks to carry out on

2 contizauing baesis z Drogram to -imorove tThoe
Tool control system of ezach <ozl mine and the
mezns znd measures o accoxrplish such system.
The roof and ribs of 211 aciiwve underground

roadways, travelwavs, zod working places shall
be supported or otherwise cont-olled adeguatel
to protTect persons from falls of the roof or
ribs. A roof copnitrol plan and revisiocns
Thersof guifable to the roof gonditions and

. 2ining system of each coal mine znd approved by

the Commissicorner shell be adopted azd set oux ..
in pricted Zorm. The pilzrp shall skhow the Type
oi support and spaciag zpprovad by the
Commigsicner. Such plan shall be reviewed
perfocdically, at least every § months by th
Coxmissioner, taking izio considerziion any
falls of roof_or Tibs or ipzdecuzcy of su;

0Z rocf or ribs. NO person shall procssd
bevond tae last permazent sSUDPPOrs unless

adeguate temporary support 1s provided or
urpless such temporzry sSUCDOTT 1S 00T Teg
under the zapproved roof - -control pizo zan

apsence cf suck support will not poss a
To The mizners. A copy 0% the plazn shall

furznished to the Commissicper or his zuth
representztive and shall be available o

milners and Tneir representatives.
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oo Control Program Reguirements

Each c¢pegrztor sholl adopt an adesqguate program
for improviag roof cont-ol sysisms. This
prograrn siall izelude a roof control plan,
provisions Zor the trziniag of miners, a2
nistory of 211 urnirptentional roof fzlls,

ard systematic evaluation of the effscrive-—
ness oI the rool control system in use.
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Roof Control Plznos

Ezch operzior shall adopnt a roof control

plarn suitable to the roci condizions and

the minizng syszexm Zor 211 urderground

moadwars, travelwavys including escagpewavs,

and working places ¢f ezch mine.

Filizg o Roof Coatrol Plars

Roof control pnlans shall be filed with the

Dirsctor of tkhe Division ¢ Mines and Minerzls. .

Director of the Division of Miness aznd

Minerals shall notifiv the operztor in

writing of thes zapproval of z propossed reool
control plza. IZ revisicons aze reguired for
zppreval, the changes reguired will be
secified znd the operztor will be aiforded y
a1 opportunity to discuss the revisions with
the Director of the Divisicn of M¥ines and
Minerzlis.
General Ioformation Rsgquirsd in Reof Control
Dlauns -

Faln Y
[eB
~

control plan shall include The Zollowing
atlon: .
Nzms and address ¢l the compzny. ‘ .
Name aznd address ¢ the mine.
Wazmes azpd addresses of the resgpoasible .
cificizls. ’
Arezz oI the mine coversed by the roof
control plan.
A columnar sscticn of the mine sirztz
whiclh snzll:
Show thz name and thickness of the
coelbed mined and azny persistent
parTings.




Title 28
Seriss 20

(2) Téentify by tyoe and show the thickness
of each stratwn (rock laver) up to aad
including the main rooi over ard for 10
feet urder the cozlbed. )

(3) Sheow the mazimum cover cves the mining
arez coversd includecd 1o the roof control _ .
Dl=zn. -

(I3 A description of the sequance of mining ‘
and insiallztion of supports includirg T
Temporary supports. The description
shell irzeclude:

(1) Drawings on 8 1/2-inch by 1il-iach paper o
or on papesr folded to this size, showing
The loczticon of a2ll rooi, Faces and rib

' ~  supsoris for sach method of mining
anploved 2t the mines. The sczle shall
De specified arnd 2ot less than 5 f=zet Io B
the inch nor mors thzro 20 f=zet to th
inch. 4 legend explaining all the sy:bols
used shall z2ls¢ be included cn the drawirngs. )

(2) A list of 211 rooi suprzort matsrizls
emploved in the roci control sysiex S,
including, where wlicadle, ths nzme oI _
the mazufzciurer aad its des_g ation ZcorT
the item. Prior zpproval shall he )
obtaired beiore m;ﬁ':c any chsnges iz the .
maeterials listed.

Seetion 57 7 Criteria for Zpprowval of Reoof Contrasl Plarns
o L::? ( ;-:D ) - -

Sections 2T through 48 =et ouft ifhs criteriz by

which tThe Director of the Divisiorn of ‘Mines and

Minerals will be guided ip apopreoviag Toci comtrol

rplans on 2 mine-by-mine basis. Additional measures . -

mav be reguired. Roof coutrol plazas which do nox

conform to these ceritsria may be apzroved troviding

the operztor can satisiy the Dirsctor of the

Division of ¥izes znd ¥inerals ZThot the resultant

roof condizipons will provide ne less than the

szre measure of proteciion o the miners.
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A full roof boliing
constitute the sole
as part of the normal mi:
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Roof bolt assemblies
following speciiicat

1 oo nts of the roof bolt azssembly
% the American Nazionzl

nstitute, "Specificaziicns for

Meterizls in Coal ¥ines®

RooZ bolts that provide suprport by crsatin
2 beam of laminzited stTatz should Ge of a
length that assures adequate znchorage, ™
in no czse should the lengtlh of thz bolt
iess thar 30 inches.
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Bearing plates used directly
rocf should e not less thano
or of sgquivalent arsz.
where the mine rooif is =
To sloughing, beariing pla,es
or of eguivalent area may be
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materizl such as planks, header
crossbars are used hetween the

2 znd ths roofi for azdditiomal

use should bDe limited to short
ngs (not to exceed 3 years) unless
ezring nlaftes used in conjurction
ess then
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ihen washers are used, tThe shape of such
washers should conform to the skare of reoi
bolt nead znd the shape of the bearing plate
and such washers siaculd be ¢f sufficlent
sTrangth o withstand lozds up to the yield

noint of the roof bols.
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Title 38 B -
Series 20

(B
(13

(2)

Ingstallation practices: .
Fipishizg bits siould be easily
identifiable by sigikt ¢r fsel and ths
dizmeter should be witiin a tclerance oI
plus C.030-inch minus zerc of the
menvfacturers recommended hole dizmetsr
for the anchor used.
Torgue rangss specifisd 1n the rool
control plan should be capable of
providiag Toci belt locads o witiniz plus
or mirus 1,000 pounds ¢ IS0 percant of
e@ithar the yvield point o the roof bolt
being used or thke anchorzge capacitiy oI
the strata, whichever is less. I no
case, however, sioould Iinstalled tcocrgues
provice loads that excesd the visld
po*nt of the roof boli being us=sd or the
anchorags capacity. RBelationship for
determaining roci bolt load for torgue
appiied ars zs folliows:

, - y T
Ceone Veck or Self-Cenzerizg Rocf 2olzt
5/8—1inch expansicn type roof boli--
20 lbs. of load per f£t.-1%. of torgue.
3/4&—inch expansion type roof belit--
3C 1lbs. of lozd per Zt.-1b. of torgus.
Stazdard Reoof Bolit Without Herd Washer

or Lubricant

S/8-inch expansion .type roof boli-—
30 lbs. of load per Zt.-1bk. of torous.

Bolt

or Lubricant
5/8-inch expansica tvpe roof bolt--—
50 lbs. of Load per it.-lb. of torgue.
3/4=inch exparnsicn type roof holt--
80 lbs. ¢f locad gper Zt.-1lb. of torgue.

Page §
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Title 28
Series 20

(3) Zach operator should ouritlice and describs
roof belt testing procedurss to be ,
follewed iz tkhe rcei conicol plan.  The
procedures to be followed stould incliude:

(i) Providing and maipniainizg an aporoved,
calibrated torgue wrench oo each roof
bolting machine. An apoproved wreoceh
sheuld bte one that will indicaze thne
actuzl torgue ¢n the rcocof bolz.

(i1} Designo=ting a gualified person to speT-
check torgues on atT least 25 gpercent
o the roof bolts imnediately after the
working place has been fully bolited., IZ=
tThe mzjority of the izstalled toragues,
Zall cutside the reccommended range, th=s
remaicicg roof bolis iz the werkirng
place skould be tested. If the majorits
oZ Tze torgues stilill 211 outside the
recommended range, neceéssary adiustimernts
in the equipment ussd Zor Tigatsaing the
rocf bholits should be made immediziglyr-

If, aftsr zdjustments are made aad
re2quired ftorgues zre Dot achileved,
supclementary suppor® such a2s additignal

roc bolis, longar rooX bolis with

adegquate anchorzge, posts, cribs, or
crcssbars should be installed.

(1ii) On =a deily basis, spot—checx torgues on
2T lgast 1C percent of the roo bolts
from tThe outly corner of the last open
crosscut to the face and record the
resulTs. This resceord shoculd show the
nuamber of roof bolts tested, number of
roci polts helow the recommended range,
a1d whe number of roci bolis above the
recommended range. 1f results show that
2 majority of the roof bolts zare not
naintaiaing at least 70 perceat oi tie
minimum Torgus required (50 percent il
plates bear against wood), or have
excesded the maximun reguirsd torgue oY
30 percent, supplementary support such
as addizional roof bolis, longer roct
bolts wilth adegquate anchorags, DOSIS,

. cTibs, or gerossdars should be installed
Page 7
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until =z review of the.zdeguzcy of ithe roof
control plan is made by z2n authorized
reprasentative of the Commissionsr.
Devices should be used o compensate for
The angle when roof belts are ingtzlled
2T angliles grezter tzan $° from zhe
pernendicular o the rooi line.

() Rcof boltizg pattera: .

) 200f bolt spzeing either lengihwise or
crosswise should not sxceed I fesi.

(2) foof bolts should be izstalled as close

A8 Possible to, DbHuT noT more Than B

faetT Irom, the face before startiag
conventiconal cutting or a continuous
mizer rua

(33 RocI bolis should e inmstellsd zs close
a8 possible to, but zmot more than §
feetT Zrcm, the Zace heiore startizng o

converntional cutiiag or & conticucus |
miner run.

&y Openings should not exceed 20 fzet in
widTza whers rcof belting is the sols
Deans oI roof supnorh.

£ conveniiopael roo control plan is one in which
ins<aiiation of materials other thsa rooi tolis such
23 meTal e¢r wood posts, jacks, or cribs .in
conjunction with wooden cap blocks {(nall Zeaders),
footers (sillis), planks and beams ars iosiallzd zs
the sole means of roof suport at a face as part oi
the norrwal micing cycle.
(ad Jupsort materials should meet the

folilowing specifications:
{1 Posts sheuld be of solid, straight

grain wood with the ends sawed

squars aad frse from defscts whica

would zifsct their sTrengih.
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Wcoden crossbars and zla
T and of solid wood. Crossbars
nave 2 minimum ceross—-sectiornal

strzich
should
area o

The diometer oI round p20Sts szould not be
le2ss tharn one izch for ezch 13 iaches aof
length, but iz no case should the digmeter
be less than < inches:; s$plit posts should
have =z cross-sectionzl arez egual o thaxz -
requirsd for round posts to eguivalsnt
lezgth.

Tooden cap blocks znd footers should have
flat perallelisd sides and e not less taan
2 inches thick, 4 izaches wide zad 12 iaches
long.

nks skould be

24 sguare ianches and the mirpimum

Thickness should be 3 inches. Plzrks

should

rzve a mioimum gross—-seczTiopal arez

¢f 8 square iaches znd & minimum thickness
of 1 Zinch.

Cribbing material should be of wood having
Darallel flat sides. in no czse should the
crib be less tThza I0 Zzches sguarse.
Installaticn practices: _ =

No more thazn two wooden wedges should be
used to insiall a post.

lsle to sloug

als rbea roof without a2 wooden cz2p block,
olank, or crossbar between tThe post and

the roo

-
L.

Posts sbould be installsd tight z2nd on

solid £

Blocks

o=
and wocde
cars shou

on the

Can mlo
and the

cotiang.
usad for lazgging betweez the rool

n ¢rossbars, planks, or meIal

ld be spzced so that the load
tpports will o2 egqually distributed.
cks should be used between JAcCHS
reox. .
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{d) Crenings should a0t exceed 30 fzez in

width.
Criteria—--Spot Zoef Beolting Plan
Spet reoi toliing may te used only as 2 supplement
to the approved roof coantrol pilazn at rzadom locations -
where adverse roof conditions ars encountersd. TFhera
spotT roof beolting is used, the crizeria ia Section
11 (a3} aaod (o) of the Full Rooi Boliting Plan should
2pply. Iz azddition, roof bolits sbould be installed . -
in accordance with T*r:: o ¢enditions, but iz no case -
should suaﬂlng exceed 4 fsz2T lengtiwise zad
crosswise. - Rooi boliting should begin urder szfe
rccf ard contiznus for the length of the adverse roo:
cocdition unsil safe roof is again encountersd.

Criteria—--2illar Becovaery DPlan

Anv reduction 1ia pillar size during second minirng
sna »1l . be considersd pillzr recovery. Second
is construed to e iptentional i

The following critsria ars
recovary roci control plans:

{2} Sections 11, 12 aznd 13 should zpply

T ‘depending on whether the pillar : .
recovery zlan calls for couventignal -
SUDDOTrT oF 2 combinaticon of conventionzal
surport zzd rocf boliing.

(o) During development, the size and shape
of tkhe pillzrs should be dictated by
the depti of cover,. height o coal and
other conditions associaztsd with the
cozlbed. The smallest dimension of tha
pillzr should be no less thszo 20 f=ze%.

(c) Pillar 3plits end 1ifts should not
excesed 20 feet in widih.

{2 A minimum o two rows of brsaker
DOsSTs or The egulvalent should be
installed on not more than 4-Ioct
CenLTers across ezch opening lezding
into pillared arszs zad such posts
should be ipstallsed beiore production
i3 starzed. Such pests should be

Page 11
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Title 38 .
Series 20 -

ingtalled bhefore SroducTion 1s
sTarted. Such DOSTS SJOLlh De
installed near The brezikliine between
the 1i1ft beiag starTtasd az2d the goo.

() A row of roazdside—-radium (tura) posts
or +the egquivalent sbould be izstalled
oz noT mors than £-I00T c2nTers _
lseding into pillar splits, iccluding
secondary spiits in sizbs, wings or
fenders.

(£ Tue width of the rozdway leading Irom
the solid pillars to & finzl stump
(DLShout) should not exceed 12 Zset.

t least two rows oI posts or tiasir
al

equivalent should be s=t oo eac
side of the roadway on not mere than
£4—fo0oT centers Only ore cpezn rToadway

lezding to =z f£izal stump (pushout)
should be permizied.

{g) Befors full pillar recovery 1s Degun
in areas where rool bolts wers used
as the sole means of roof support and
opernings are more than 15 fest wide,
supplementary supori should be T
ingstoliled. 3Suprlemsntary sSURDOTIS
should consist of a2t least ons row of
posts installed on either side on uct
mors than 4-foot centers lenglihwise
and limit the width of 21l rozdways
to 16 feet. Thaese supports should be
extended from the entrance To The
split for at lesast ome full pillar
outhby the pillar iz which the split
is beiag made.

(n) Trha following eriteria skeuld apply to
opern end pillaring:

(1) At lezst tw0 rows oI brezker D0STS CT
their esguivalent should be installed
netween the lift being started and the
gob on a0t mere than £-footT centers
before the izitizl cut is made and
snould te extended To within 7 fzet of

Page 12
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Séries 20

the fazc¢e. The widta of the rozdwav
should npot exceed 14 fegex.

{29 I the roof in open erd pillzring has
a Tendency to hang, Zzlls should be
made, or ¢ribts instzalled in addition
to tThe brezikiins posts between the
active 1ift znd the hanging arsz. The
cribs skbcouvld be sat 10t more thza 8
fest zparzT. Heavy duty hydrzulic
jacks set a2t centers close encugh to-

Zive equivazlenit supgort v be '
substituted for’ **bs, if sucn jacks
are removed remotsly. )

Criterig—-—Specizl Roof Contirnl Plan

A specizl roof conirol plan should be adopted and

follewed when support is imnstalled on za iztermitiant

Lasis but only at predetermined locatilons sush as a2z

in<srsections, or when sguipment 1s estecizlly

designed to provide =1baer raturzl or artiiicizl

suzport 28 the coel is mined. Special roof &omizol

plaenas =21s0 cover experimental irnsTtrilations usiag new
cavices, materizls, aznd methods for roof suppors.

{a) The -o;low*:c omit e_la should apply to mining
s7sTeds employing comtinucous cizizg machines
designed to give naturzl Toof. sugport by mears oI
211 arched rooi:

(1) Where coal roof other than that included in the
arch 1s necessary for roof support, nositive .
rezins skould be used to zssure that at lsast 8
Iaches of coal roof is meintainped 2% all times.
In the event that less thzrn 8 i1nches of coal rToof
is sncountered, all work in such plagces should be
stopped, the conitinpuous miper withdrawn, =zand
artificizl roof support imstalled. A rooi contro
rlan Zor the support to be iastalled Iz such
cases must e submitied for aporeval.

{27 Durirg the development of Zour-way ilntersections,
the roof between tThe tangents ©I the arches iz
the entry or room should be supported with
artificial roof supports prior to the development
cf the Zourth entrance To such intersscTion.
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211 aresas where tihe width of opening
axzcesd the normal cuiting widzh of <
mining machine should be supcorsed =
a2dditional support as specifizd ia %
control plan before any otier work 1
in the place.
All araass where the arch i1s broken,
planned zreas such as those coverse
(a) (2) and (3) of this sscticno skou
considaersd as having unsuprorted rood
roo? shounld have arTificizl zooi sup
o anvy other work be

instgzlled prior t
in the grez. - -

The Followizng eriteria sheuld z2pply
methods using contiauwous mipers with
roof bholiirng equipment whers rooi Do
gole means of rcoef SupporT:

The distance betwesn roof boelts shou
5 fset ergosswise, unless additicnal
as wooden planks, wooden Dszms, OT T
are installed in conrjunction witi =
Toof bolts instzllied more than 8 Ize
trazn ¢ Fset zpart should_be suppleme
wooden plank at least 2 Loches tThick
wide or its eguivalent. Roof beoits
more thazn 9§ feet but less. than 10 fe
stould be supplemented with a wooden
least 3 ipches thick by 8 inches w:
eguivalsent. TRooi bolts should not b
more than 10 f=eT apars.
Work in intersections, pillar splits
such places should pot be startsd un
additional support has heen ipostalls
roof is supporTed with only two rooz
crosswise. Such support should redu
spacing to meximum coi S feet.
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(3 Tha maximum copsning width wherse the roof is
sugvwerted by only two rocl belits ercsswise should
he 15 feet.

(4 The distance betwesn the last row of bolis zod
the fzces should not exceed the distance Zrom the
nead of tThe machine to the integral roof boliicog
equipment before starzing & conitipudus miner
Tun.

(c) Sefore anvy new sSuUTpor: maierizls, devicesg or
svsTens are ussd as a scle pmeans of roof suppori,
their 2ffectiveness should be demonstrated by

- experirental installations ia sreas zoproved Ly
21 auvthorized reprzsentative of the Ccemmissicner.
Section 19 Criteria-—Tenporary Suppor:

(z2) The following criteria should apply to the
installagtion of temporary suprerzs in Zzces:

{1 In a2rsas woere permanent artificizl suppert is
reguired temporz>y suppor:i should be used urpiil
sSuch permanernt support is installed.

{2y Coly those perscns sngaged in instzlling - -
Temnorarsy supoort should he allowed o procead
Deyord the last permanent supportT 2atil such
Temoorary supporTs are installed.

(3) A mizimum of Two temporary supports sheculd be
izstalled on 2ot more than 5—-Icot c¢saters aznd
within 5 feet of the rid or Zzce when work is
being deone between such support azzd the anezrest
rib or fazce. Ai least four ismporary supnor:
should be installed on not more than 53-Fcot
centars when work is being done in other aresas of
the face i1nby the last permwansent support. No
verson saculd be permi ] proeesed obeyond
temporary support in 2 ection unless such
support is within § f= the rih, face, or
vermanent supror:.

() During rehabilitation work such a2s reholting,
fpstalling ¢rosshars, ¢r other permalent rool
SUPDOTrT, taking down loose roci zznd cleaning up

T

}AJ
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e e e
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fzlls of roof, temporary roof supports should be
Iinstzalled aad the Zollowing criteris skhould
apply:

{13 Wnhers reboliing work 1s bDeiag doae or crosstars -
are being iastalled, at lezst two rows of
temporary suprorits ol 10t nore than 3-foot
centars should ve izstalled across tkhe place so
that the work ip progress is done betrvesrn Lthe
installed temporary supcorts and perranent roof
supports ipstalled in sound rocf. The disctancs
betwean ths DErTAZIentT SUDPDOTTS and the nearesc
Temporary supporIs should not excsed 3 feest.

Tools used to take down
of a2 design that will e
Their duties from 2 saf
exposure o fzlling mat

(2

loose materizl
rable workmen tc perform
g position without
erla Fhere loose

stould be ...

materizal is being taken owz, a minimum of two
tempo*a““ SUppPOrts on ceaters o not more than 3
fest should he set bHeween the workmsan and she
material 1f such work carcaot be doune Ircm az area
supportTed by permarsoi roof SUDPOTTS.__

{37 Whnere roof Zalls have occuirred a 11:12 of

2mporary supports shall be set belore star
any work in and aroucd the affectea araz., T
SUPpOTTS shcoculd be loczitad so as To provide -
raxioum proteciicon for persons working ip
area. ‘ '

Criteria—=Rocf Supreort Zecovery

ARy operator who iatends to recover roof supports

should include a detailed plan for such rezovery in

The roci contrel plan. The following criteriaz should

a29oply to reccvery proceduyres:

(a3 Hecovery should %e done only under ithe dirsct
supervisicn of a mine feorsman, a2ssistant mine -
foreman, or saciicn foreman.

(=) Oniy experienced minsers should be assigzed toa
such work.
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(c) The pe

(2% FThere a37 second mininzg has been dons.
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(g) Mo one should be permiiied to enter

() Entrances o the arezs from which SUPPOrTs are
being recovered should be marked with danger
signs placed at coaspicucus locatigns. The
danger signs will suffice as long as furtiher’
suppers recovary work is teirng done in The arsa.
If the recovery work is ccmpleted or suspended
fcr 3 or mors davys, the arezs should be
barricaded.

Page 17




Title 38

Series 20

Sect

ion 18

Mining Methods

The method of mining £0llowed in any cozl mine shall

oot expose tThe miper to uznusuzl da 1gers from rool

falls caused by exces=Eive widths of rooms znd entries
or faulty pillar recovery methods.

Tidths of Openings .

(a2) The meskod of minizng shall provids F*a-ns of

- cpenings and pilllar dimensions compatible with

- eziecc ive rocf coairel. These widths zrnd
dimensiorns shall be incorporated inte the rool
control plan submititzsd for approval.

(1) There excsssive widtiths result frcom poor mining
practices, additional roo support shzll ne
installed pefore zzy travel or othsr work 1s done
in such are=z. If excessive widihs or ovenizgs
are a result of cosl s'oucﬁﬂnv additional
suprort shall be inoszalled znd the mining systex
resvaluated o determine chznges tiat.ars
necessary to minimize such oc**r“enceg.

Pillar Recovery Hethed - -

In zddition to theose critsriz set forth iz Section 15

whick may be r2guired ia the roof control plaa, the

following shell apply to .pillary recoverv:

{a) The overall pillar recovery system shall be

\ designed to minimize tThe possibility of outbursts
or. squeezes. The manner and seguence OI racovery
shall be iocliluded in the roo contrel plan

submitted Ior zpproval.

(D) WThere full pillar recovery is being done,
extraction shall he SLcn as to a2lilow total caving
of the malrn roof i the pillazred aresz.

{c) Duriag particl pillar reccovery suiilcient coal
shall pe left iz place to surppors the mzln roof
Zo the extent that the possitility of undue
forces overriding the working places will he
ninimized.
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{(d) A combination of full 2nd parzial piliar
recovery shall not be conductsd ¢on The same
pillar line.

(2) IZ full exiraction of pillars is Teing dorns and
physical conditiecns such zs standing waczer,
adverse roci coudltions, and fzlls of rcci, r
law reguirements c¢oacerning oill ard gas wells orm
surfzce subsidence dictate that some pillars of .
coal ars to be left in nlazce, 2 sufficisnt amount
af cczl shzll be leftf to support the main reoo? s

) 45 to pipimize tThe possibility of undue forces
overriding the working plzces.

(Z) There full recovery o pillars is planned, the
- design of tkbe pillars shall be compatible with
tae pilanned metiod of extracticn.

§=! DPillaring methods shall eliminzte pillzr peizts

- and pillars thzt project inby the brezklins.

(=) Foen recovaerying zadiazcent pilliars left aaod righz
firom the same operning, zmizing shal be_ccopietad
iz one such pillar 1ift a=nd the copenings poestad
off with at l=2ast tTw0 rows oI bDrezker posits oo
10T more than 4-foot centers beifores cperaticns
are startsd ip the second_ pillar.

Secticon "17 Tongwall Mining

Lorgwall mining shall be consider=d zs 2z n
= =

odification
f The open-—end method of pillar estraction and ths
support systTem IZor the longwall shall Te apnroved on

an individusl basis.

Secticon 18, Roof Support Materials
The operaicr, iz zccordance with the aporoved plan,
shall provicde at or near =2zch working Zoce zad at
such other loeations in the cozl mines as the
Commissioner may prescribe an ample supply of
suitaible materials of proper size with which <o
secure The roof of =211 workiag places 1z 2z sals
manner. Safsiy posts, jacks, or other approved
devices shall be used to protsct the workmen when
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