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The lite span of the Urirc.l St':rtes Bureiu of
lllnes (LlSlJtrq wxs r,rthcr short. IIo*.cr,cr-. lioln

1910 to 1996, the burerLL phr.cd rn impoftant
role in the evolLLtion of the U. S. rrrinct'nl tndus
tr\..,rn.l especiell1 rn the lives of its nrtrcrs. Thrs
peper- prr:rv rcj cs ,r cortcise k,c,li rrt thc creition rLnd
Lrltirnrtc demise of rhe Lrurcitr. cltscusses sourc
ofirs rnrnr pro5litns ,rncl c.)lltributiolls ()\'er thc

l'errs. rtnd lncnti()lls the b,.trc r's irrr'olvemcnl
rvith Pcnnsrlvunit rnthftcite nrillir'rg.

Mining Safety and the
Creation of the USBM

Sc'n,rtor \\tilli^rn Nhrtris Stcrvtrt of Ner';rch
t : n r  p .  1 " . . J . r . . r i  t r l . r ' . . 1 r  - i n r i . r , . i '
drc -fhlrt, l ' -ninth Conqrcss o[ 1] I).crmber
1865.1 II is rclee rv.rs io fosler the clcvcl,rDmenf
oirvestern nrincrel rcsources rLrrd to provide m_
sistlncc to nriners. HoNc\,1.r, e'isfern rcprcsan
t'.rtivcs \rere nr)f svmpxthctic to the iclee, etrd this
end subsequcnt sLrniltr proposals rvcnt norvhere.

Ir iook thc dcaths oi 110 rnthrecite mrners
Ln the 6 Septcnrber 1869 tite it thc \.onllnLe
(irllierr Ln P1i-rrouth, Pennsylvffri4 to locus the
public's attenrron on miningr Ftom 18lg to

191 1, muring wxs indccd r \.efi' dangerous busi
ness. Ovcr 53,000 coal mrnefs were killed dur
ingih:rtperiod.rf trme.r In respcxrse to the rlerths
rn the.\ondnle disrstet, the CommoffveJth of
P ,  r r r r , . l  l i '  .  -  ' r '  J  r h e  i '  i  ^ e .  r r l .  r  "

enfhricite mines in 1870. The lm, rvas ertended
to Pennsylvania\ hituminous coel mnes 1ll 1878.
C)ther stxtes followed suit rvlth their own lx$.s
ind throuilh the 1870s the horriflc rare of thtelr

tics in coal mncs bcg-;ur to rleclinc.
' lhc 

USBtrI  publ ishcd the f l rst  comPrehen-

sive L.S. mrne srlety stiltistics ll1 1916 (Frgltre

1). Ftom 1870. cc,alptoclucflon climbe.l stel'Llil)'.

rL:aching 570 nTrlLon tons l rr  l9 l3 - \nthr lc i t r

'lccounrecl ibf 92 mlllion c,f that totrl t()nnxsc.

,\s proclLrction incrertscrl, sc, clld thc numbL:r of

iit iries. UrrloftLLilxtel]', lrticf the irrltilL lcclLLc-

t()n of thLr frtilitf rxfe fi-om i370 n) 181t0, littlc

i rddi t ional imp(^,crrcnl  occur-rct l .  in 1907, fhcl

nurnbcr ol  corrL trr i r ing l l t rLl i t ies spi l iccl  rrprvrLrcl

to 3.2-f2. inciuding 918 rrr iners l i i l lccl  i r r  c ightecrr

f i l r jcn'disrrstcfs.  ()ncc r lgrun, tha ci l rni lgc'Lt l  th(

rurines cllLrght thc public\ irttcntion

ln 1()07. thc seclct , l fy oi  dre inter ' ior cstelr-

l ishcd the U.S. ( lco|:rgrct lSurr.cv (USOS), Icch-

nologic Branch to impror.e rrinc'srrfifl', reclucc

trrtrlitics. rucl test coal pr.rfchascd by the gtv

crnmcnf.  In l910, thc Si\n '  t l fst  Congless Pl lsscd
fhe Orglnic \ct cr-eeting the USFi\t.' With rr

budgct of $502,000 ind I strlT of 298. the t)u

rc^u went i to icTion. Ihc US(]S TechnoLr:rgrc

Brmcirrves incorpolr teLl into thc buretu rn 1910

In 1913, arncn,-lmenrs io thc Orgllnrc .\ct c\-

p;rnclecl USB\l's hnctiorrs to inclrrcle scicntif-ic

inr-estrgations tel'.rtcd to miner'e1 processing, utL

l izat ion. consenat ion, l r rr .1 economlc deleloP

ment.t i hcse ivo l|L\rx becene the fbrrndeil(xr

i  .  r , r r  . .  r ^ r . r l - .  r c  r  ̂ '  ,  . i  r ,  .

Dr.Joscph -\. IIolfics beceme thc first direc

tcit of thc bure;ru. Hc hr,rd been thc stale geolo

E1st forNofth Cerolinx eLrd the head ofthc USCIS

Teclnologc Branch. He trrulcl become recog

n .  . , 1 . , . , . n .  L h ,  |  . m  ,  " n p o  -  |

dustrial saiefi','erd his ftsi job \1is to ;rttick the
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Frgtre 1. Caal Pradaxiar, E/nPkJn t, and.lafetJ Stainir!, 1370 19/1 (Akei F:q,
"CaaLMine Fataltries i, the Ll ted State\ 1E7A 1911," LISBM Baltth 1/5, 21.)



A LlirtnUt aJ the U.S. Bareaa af Miaet 1 5

mine safety problem. Histodcal statistlcs on
mlning accidents and fatalities collected by the
bureau would help provide the support he
needed for reforms.

I,iom 1870 to 1913, over fofty-nine thous.end
miners were killed, more thzrn sir thousand in
mirc dr... .ren. '  Ur]] l .rrgh rlre dearh. oF mrncr"
in multi fatality disasters caught the public's in
terest, most miners were killed one or two xt x
time, fralling victim to a number of minihg hez-
ards and unsafe practices. Holmes' sattty straF
, qres rni luLJed der eloprng dr. 1brlrry fn re(fond
quickly to major disasters with mine rescuc
equipment atrcl expertise, establishing safer mrn-
ing methods, and ttainir,g miners in mine res-
cue, first aid, and safe mihing practices devel-
oped or endorsed by the burear.r. The burerru
conducted laboratory research on prevendon of
fires aucl expiosions, imptor.ed mine rcscr.re ,.:rp-

pafrtusJ s^fer permissiblc explosives, rnore ef'-
Fe;ove r.<,'f supporr. .rnd lci, h.rz.rrJ.us mrrrrng

lamps and electtical equipment.
The buteau operated six tr[ine Rescue Sta

tions in important miningT eas; however, many
mines were located in remote areas. (Jne of
Holmes' most innovative ideas was to conyerl e
fleet ofwooden PulLman railroad cars into rure
safety cars equipped with mine rescue equipment
and a small technical staff (Figure 2). In the
event of a disastcr at a remote m;11e, a fescue
car would be dispatched to the scene quickly.
The railroads gavc thesc cars top prionty and
ran'poned rhem fre. ofclr,rrgc. Upon amrrng
at a dis'aste! bureau experts assisted in rescue
efforts tu,rd exxmined evidence to determine the
cause o[ the disaster. Their findings helped to
gulde research md trnining progrums, Car No. 1
wAs initially loczrted at Wilkes-Barre, Pennsyl-
van;?i, in the rnthracite region.?

\Vhen not involr.ed in a disaster response,
each mine saFety cnr bccrme :r mobile classrcxrm
th:lr offered demojrsrr.rtion:. lccnrr.s. .urd mrnq-

U.S. Bareaa of Minet Direttar Jarqh A. H,lner (lef), nine re;caeu,
and a nine tfiry ux (LISBM Pbata.)

Figre 2.
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Ilt.ctihnt ll.'illiant Halzttd Ta[t uttd Brtcdu of Alirte.t Diuctat
I I a / . . .  , t  |  .  t  - t !  t t . i .  r i l  . . t . n  . 1 . . t . . , t .  L , .  l _ , . t ,
I ' . t , 1 . , \ .  P . t , .  t .  t . . ,  '  .  L ( l t . \ l  y / , r . , . ,

Fi,qrre ).

.func1:h ).

resr:uc r lnd f lrs1-i l icl  t frutr ir lg clmscs. I l I  .Junc
1920. ovcr cighty-rrurc thous;urcl rnjners tracl rc_
i . r ' r . l  L jB \ l  l r r rn i r r ( .  H . ]1 ) r c .  . . f c r y  "11spgu
. "1 t . , . 1cd  i r c . l r l IF  l oc , r i  r r r rnc  r c . i L rc . . . r . f s  o r
tcirlns whlch could irrovlde imfiellilic dis.;lster
rc.sponsc. (ionfests rvere held to crrcoLrmgc thc
proticiency of the rescue tc.nls. presiilcnt Wll_
|'im How.;uLi'lrfi pres,:nted thc ^w:rrds it the
flrst contcst, l.reld rrt Fotbes Fieltl in plttsburgh
in 1911 (Figur.e 3).,

Not evc[' mincr cou]d atterrcl burearr con
ducted sifcty lectures or clesses. Tb spre2d the
lness..rgc of "Sfciy trij.sr,,, the USBNT delenpeo
scorcs of bullerins, miners, circulan, technical
papels! and other publicat(rns on saiiry Be-
cause of the inilux oithorsands of forelgn co^l
mrnefi who (hd not speak English, the bufeaLl
plrDtrshe.i somc populer ritles rn sereral larr
gu€es,'" lftxt of these publications useo pno
t^p r  r1 -  r ,  e ' re  . r r - \  '  i . l u . r -e  b . , t ,  . . . , e  m .11
ing techniques end how lrt to get ihe ioLl done
(Frgure.1).

The burcau fitst conducted research er me

Prttsbutgh \rserri t l  sl te nctrr clrrvntorvn,r I t
qulckly bec^nle c\.idct)t thnt e\peflments invoh_
lnE lnLee-scnle dust.,rn(1 g,rs cxplosions wcrc Drrr
surted for this urban laborlkrry. The bure.lu
lcascd ̂nd litcrr plrrchased a smdl trrrct of bitu_
minous cor ;n rLrrill llrllceto n, l)errt.]sylvltlt, lrci
constf u(ccl rhe USIJtr{ I.',xpcrirncn|nl \Ijnc xr the
site (I,iBurc 5). Earlv tcsts in rirc nine demon_
' r - . r  t J  r l ' . . , " r - ' o . i r ,  L  r : . . r Js  ; , r e . ,  n r , , 1  h1  .o . i
Ju.r r.  w( I r.  b) -crh,rr,.  s.,. .  f lre l ,  .r,  .u ; iro
dicl rescue trarring end explosives testing at the
rn1ne. frruceton would eventu^lly bccome tlre
bureru's Pittsburgh J\tinrng Rese:rrch Ccrrrer.

ln 1915, C()ngress iruthollze.l the creahon of
se\rcri l  Dew trI ines Experiment Stations end
r\Iine Rcscue Stetions, greatlv erpanding thc
t)urelu-s pfesence ihrolighout the nadon,r, The
first of the nerv e.penment srations opened n
1919 ni Pittsburgh, edjrcent fo rvtret is norv
C:rrncgie \Iellon University. By 1920, eleven
N|lrlrcs Erperiment Stations, seven \Iine Rescue
s r ro  ' n . .  n , l  en  \ l r re  . r f e r )  L . . r .  ! \ c re  r -  n l
eratron." By then, the bureeu,s buclget hao ln-
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FiAarc 4 A Photogt4ph rtv//l 4 UIBM ralbry ?ttbliNdtiat
ilhtntutiry anralc turinA f?dLtiNcr. (J.IBM ph,h )

Figaru 5. A tert et?ktiotN.tt thc OIBM Espuineatal Mlne,
Btlt&tan, Pem!)hania. (USBM ?hlta.)



creased to 91.3 million and its staff to 738. Jo
seph Holmes did not live to see these fruits of
hs labors, having died in 1915, but his ,,Safety
First" slogan is still in common use, ancl theJo_
seph A. Flolmes Safety ,\ssociation was cstab,
l islrcJ in his honor rrd rem un. d.r i \  e roJ.ry.

Early Anthracite Subsidence Study

One of the earliest USBi\t publicatlons deal_
ing specifically with anthtacite mining was Bul-
lehn 25, "Minurg Cohditions undet the Ciry of
Scrahton, Pa."! h.r irs preface, Joseph tlolmes
noted thxt by enrly 1911, mining in the eleven
anthracite beds beneath the city hac{ removed
177 million tons of coal and 44 millioh tons of
waste rock. But cvelr this staggering amount
represented only 30 percent of Scranton,s coal
reserves, and it rvas in both the local and na_
tion^l interest that as much ofthe remaini:rg cod
as possible be recovered without clmgetous sub_
sldeilce or excesslve cosf.

In 1909, mine subsidence had severery dam_
aged a school, tbrnrnately unoccupied at the
tim€._ This eventrarsed concern fbr public sattty
and for t\e furure r.f  the tnrhr.. irre minntg 11.
dustry. .{n rdvtsory bo^rd was fcrrmcci ro rec
ommend solutjons to subsidence problems to
locat governmental bodies. trleffrbers of the
bo,ird werL rvell-\nown Fngrneers: J^ltn l_l.lyes
H.lmrn-nd. D W Frurror. R. \.  l .  prnro"c,
Lervis B Stillwell, and W A. l"athrop. The board
suggested thar !(illiam Griffith al)Cl Eti T.
Conner conduct a consulbng study. Both were
considered well quaiified engineets with linowl_
edge of nining and gcology in the anthracne area.

The corrsulr.nr. rnade rn crrensive rerrew
of mining md geologic maps and other records,
.rrrdinspecred rh. unde.gruurd mines. t heLr re
port eshmated that 10 percent of a\e crry was
threetened by subsidence, includrng thtee addi-
honal schools. They ircluded in their reporr
cletailed mrps and geologic cross-sections show_
rng rhr -rnes and corl se rms under Lhe,.ry.

2406 Ml ing Hi.ttary Journal

Gnffith 2nd Conner recomrnended that mine
voids be filled byflushingwith a mkture ofwater
and sxnd or other solid materials such as cutn
(coa.L waste) or crushed rock, beghning with the
most endangered 2reas. They:rlso recommenoeo
that :r general policy be adopted to suppoft 2ll
mned afeas uflder the city, and included l.,ureau
tests of fill materials in their report.

Between the Wars

While minutg safeg, aiways remained a me-
jor filust of the bureau, its proqrams aho ln
cluded research projects on extra-ction, conser-
va"ion. mJ u"e t f  .r hosr of rnergy. mer.r l l ic.
-rnd non-mcr.r l l ic miner.. ls. The rc,.r l ts ,, f  rhc"e
sfuclles appear $ counfiess l)ureau pubhciroons.
The buteau began publishing minenl production
if.rusncs in rhc lg2us. St,rrnng J,.bLc.ttron rn
1932, the burearr\',NIirrerds )'earbook,, became
tecognized worldrvide es the lruthoritrtivc source
fot minerals information,Ls

Its position as a major government scientific
^nc1 resc..rfch organization caused the burcau rt>
become irrvolved in sorne $therunusu, encleav_
ors. USBiv[ exraction technology made lower_
cost radrum available to tl.re medical cornmu_
niry16 Lxnenerric wrth rr ire rrscrre .quipmcn.
led ro rhs dcvelopment ., t  grj  mJj\c t; ,r U.).
soldiers in World War I.r? The bureau conoucteo
invesngerio. s orr erol,snc. .u-d m.ncrals rmpor
fant to tie war effort, including potash, graph_
r_e. mrngrnesc., umrnr rr..ulfur. petroleum,.nd
heiium. It investigated the amoutrt and compo-
sition of motor vehicle exhaust gases expected
to be prcsent in the Holiard Tunnei by conduct_
ng ovet a hundred rond tests in a special crcu
lar tunnel at the Experimental l{ine.l8 The bu
reau also ev.a.luated the hazards of combustible
rnestl,en, g,r ie. ro prercn. \o.1ir r l  openong
room erT)losions oi fires.1, Continuing metallur
glcal research on fecovery ofptecious metals by
the bureau and other organizetions laid the tbun
d rt iorr f^r rhe rebrrrh oi the U.S. gold ini lus,l  r

7 8
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Wirh rr ncrv \\irrlcl \\:rl brcrvurg Ln litrtopc.

fhc 193i)  Str :Ltcl i ic Nl in. f i ls \cf  di fucl( ' | l  thc

bLLrcrrLr tc, csplore rLud dc'r,clop strttcgic nlnenl

rr.sorrrccs on lroth public errtl privute\-r,$'ned

1,rn.1s. The Nct siipulirted thit rescttch l)e con

cluctccl on rnuring, frepxr,rtion. trc',rtment. tnd

the'ut i l izat ion of,rrcs cssent i l l  to n:r t ionzl  dc-

tensc rrncl indurstrl.rl neecls. Lrsll\l cngineers :tnd

gcologrsts begrLn r nitiorrwide s€irch lor crlncrl

.  r , L l  r ' . r i  r " _  r "  _ .  |  .  H  n o . . , l  t  l ,  -  i r

wL'rc c\.nllnted. \Ianl lorv grldc deposits rvere

discovcrcd. s'hich posed chellcngcs fbr engrneers

r r . l  '  ,  r .  l u ' . r  r ,  ,  r n '  . l  r ' .  o  r  r  ' " \ i  -
ccononic extrrciion mcthods. Ihe .rssessnlerrt

ol rninerel resourccs on public lancls rvoLLla con-

tiiruc to be an inporLlnt function oi the i)ureiu

until ii closeLl.

\\'ith some crccptions dumrg r1lre Grc;rt De

pression urd \\ar1d \\:r II. fit.1liq fl1tes for co'rL

end herd rock nincrs contitruerl to lmPro\Je

throughout the 1920s.'30s. rLncl '1{h (I igurc (r).:r

l . r . . .  r l .  r .  t L i l t \ t  f f  , J f , . . ,  i . . . r ' i .

the lir.es r:ri th,rLrsrrncls oi trlirlfrs 1s cr)usr.icrr!l

bv nmry to be its grcltcsl' lchielcorcrri. ( )rher

c.rnfr l l )ut lng trctr :rrs rnclucled cnforcemenr () i

strfc nine s,*ctv hws. pressllr. ii_.tr oflitlllzfd

hbor krr  s ir fer rvor l ing condit iorts.  rnd I  gtrrs '

ingavalcncss bvnan:r! :emcntthi t 'Sxfe[ '  f r iNt"

v,rs ';l good l)ushess Pr^ctice.
l n  I n l l .  r ' . .  l - d ,  r . r  I  . r  \ l " e  I  I  r i

. \ct  ! i , r \ .e ihe USB\I [ r thor i ty to enfet.( ix l

milres. c.r1lduct pcri.]drc lnspcctions, und &rther

drtt on s,rfety rnd heelth cr-rnditions rnd on the

crrrscs ot in jrrr ies. t i t t l i t ies, rurcl  occuP'; l t iont

diseeses. Tn 19+7, bituminolrs co'irl mme safetl

slrndxrds were ;rdopted, rnLt bureeu inspectors

$,ere requirecl to notifi' mi1le operetors and stxle

agencies aboLrt s^fe$ Problcms end io mikL' rcc

ommcndetions ftrr theit rcmediituon. But the

brLrcit had no porvcr to enforce cotrcctron of

h:rzards end uns;te p cticts, md this l:L*.er
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pited after one year. In 1952 thc first Federal
Coal Nfine Safety Acf rvas passed, gfanting the
buieau limited enforcement provisions under
approved statc plans.

World War II and the Korean War

Vorld \var II and the I{orean War created
concerns about potential shorteges of criucal
srra'egrc murc_.rls. l \ l .rn1 ...enri.r l  mirrcr r l . .  s-ih
as chromium, cobalt, mang'anese, platinum, pe-
froleum, tin, and tungsten, h:rd to be obtaflred
flom overseas soufces. In the late 1940s, Con-
gress funded the development and sc.ale-up ofa
0umber ofprocesses desi€Fcd to rccover m'fier-
ds md metals from 1ow-grnde domestic clepos-
its. By 1950, the burcau wis operating several
demonstr?1tioh pfojects encl production-scale
plahts, It h^d also established i new Foreign
Regional Office in Washington, D.C,, ro ttack

intetnation'.rl mineral production'and tracte.
USBNT's --\lbany, Oregon, Reseerch Center

focused on advarced metallurgc',i rechnology,
developing the Kroll Process, named for Dr.
Wrl lrrm Kroll .  for th. producnon oI rr;nium.
zirconium,-and hafnium (Fgure 7).3 The ,\t-
bany facility produced the zirconium used in the
corcfrLcuon of th( 6rsr U.S. nuclc.rr.uLm;nne,
Naa hr. 'lhis 

fechnologry was instumental in
fhe creatlon oF the U.S. titanium and zircoruum
industrics.

f,  nrrruir i , ,n .. f  scrrr" l  larlr dams and h1-
droelectric plants in the 1930s provided the in-
cxpcnsivc power needed for electro-metallurgi-
c^l tecovery of scxrce ftetals. USllNl con-
structecl pilot plurts at the Shasta D',lm in Cali-
forrrra,uTd rh. N',rrrs Dnjn ru T<nncjsee. lrs Lrg
est lnshllation wris at Boulder City, Nevadri, near
Hoovcr D.rm (t ieure o)." lhe Boul, ler Crry
pl. lnts rcco\ered chromrum. mrnginese. t ir . l-

Figure 7. Dr. Villian J. Krl/ in the |ISBM Tircaaian !/ant, Albaay, Orqon.
(USBM phata.)
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nium, and other metals.
The Bureau of Nlines conducted an under

g ro ' rnd .oa l  g . r s i r i ca  no  n  Jcmon . t ra r i . n  I
Gorgas, ,r'labama. Production of 9s ftom lig-
nite coal $?s studied at the Grand Forks E-r

periment Station in Notth Dakora. Hydtogen
and synthetic gas plants wete oPerated at
Btuceton, Pennsylvania.s Colorado's mst depos-
its of oil shale were recognized as an important
domestlc petroleum resource, ,Jod oil shale was

a topic of bureau labomtory research fbr some
tirne. A demonstration mine, retort, reflnery, and
company to'wn were operatecl ru lhfle, Colotado
(Frgure 9).%

Foil<.ving the war years, most of t\e tech-
nology developed and tested by the bureau
wouid prove to be uneconomic as soon as lower-

cost minerals and matedals from higher-grade
forergn deposits became availrble on the worid
market. The bure'ru\ advancemen$ fi the scl_

ence ol resource recovery lemein on the shelf
for future national emergencies.

USBM'S Anthracite Research Laboratory

From a peak productron ofone hun&ed mil-

lion tons in 1917, natonai anthtactte prcduc_

tion declined to forty-si\ million tons by the late
1930s.'�7 Thc primary cause of this cleclitre rvas
competition from oil and gas The energy needs

of World War 11 caused a bflef but only temPo-
r"ry increase in production ln 1942, the Fed-

eral Anthracite Commission recommended a
number of stcps to revhalize the Pennsylvania
industry These recommendatiolls included es-
trblishing an Anthracite Research Laboratory
This agency would str:dy methods of mining and
processing desigied to lower Production costs
aJld reduce the hazards of mine flooding It
would also develop technology to increa^se the

Figarc 8. The TJSBM thranian (lNfI, Jilttt), htdnran
(h,j+, reat) electi1- etall rgiral pla,ltr dt Ba lder Ci\t,

(ngbl ruar), aad nanganese
Nerada. (USBM Phota)
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Figure 9. The USBM oiLtbale nim at
Rir{e , C:okrado. (IJSBM Pbata.)

I'-lqure 14. A USBM.dewloped nethanical laadirl ndcblne

Jar anthruLite nirct. (Il.lBM Phata)

g
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A  H ! t h i . t  ) l  r l r ( t . 1 . B t t n t ' J  f , I i , t u 8 l

A U R E A U  O r  I N E S  A i t h r . . l t .  M i n l t g

lti!/ r I l. .:l li.fl)f,,t lluk-L.rlni trtlut lar dr nndlr ,t!ntrg.
(Li,\' Ul,l i //|t.\ |) ttia1t. )

use of rLnthrrci te.
Norld \ \hf  I I  dcl iyc( l thc constnrct i rn of dle

. \rr thrrci tc Rcscrrch l , rbr:r t r t r : rr I  unt i l  1950,
'.vhcn it opcncd ur Schuylhill l l'r\.en. Pennsvlu-

. , .  l t , .  ' , .  r I  u , , l  - r . r . r , l ,  p . r r g  r  r  n ' i  '

ing nT echines tl,';rt rvc-'uLtl rcdLrcc thc cost rnd in
' l c . r ' .  r .  r ' -  d r r n r " - r '  i  u , ' J . f  I  u n  I  n r  r ' r r  .
l l , i  r ,  . n r r ' ' r u . - n '  t m e c ' )  '  i n n | q

rcscarch th 'r t  hrd been conduoed et a lered
a , c  i f v  :  \ \ l l  e c  B , - r e .  - "  n r l l  r  ' .  . i n  .

19-+J. lhe bureru cleveioped a lordirrg nrlchinc

clesr.qned for colditrons in Pennsvlvenia anthra-
cite nmes (Figure 10).'�3 \'etrous irpes of Euro

pean n rlng equrpl]l]ent were elso resrecl aud
adapted for Ll.S. mines.

The bureau der.eloped rlesrgns fot ne*' mur
ing svstems. \n erample is an induced block

cer.rng system Lnrended to refl2ce rhe taditionrl

b " e r  t - . r ' d ' p l . . r n r i  .  t ' e -  p ' . r  ̂ .  1 1  J
1n steep\, d1Pprng seatns (Frgure 11)." Tn this

nrcthod. 1l  long [ lock ol  corr l  is urrdc|cLrt  rrrd

;rll;rvccl io orvc I onr tlrc prcssure of the or,erly-

Lng rock sriLrr. elimin.rtinlt nlrrch costl) llrilllrlg

runcl blLstirrg. lfhc nrincrs lording the corrl crLn

['odi stfely under suppofted gfoL]rrd. Thls ncrv

meihod rv, , is successl i r l lv dcmonstr i ted' . l t  se\-

\ n  r ' f ,  . r '  i ,  t i , f . , f . ,  . r r ' l  u r  l z  r r '  r '

n  . .  r ' j  r n , i ' r . r . . r .  ' r r i c ,  '  r r s  1 r - i  r r r '  r , r  r r

boilers entl stohcrs. its use irs r f_eed firt rhe pr-r:r

duction of producer g.rs, and its mctallurpircil

uses.ri The llrre:rr� conductcd other rese'rtch on

fiethocls to cxtrnguish unclergrounrl mine lircs-
l : B \ l  l e . , l o p . d  n ' , -  ' d . t ' - .  ' r r  l r . r r 9 . r r , .

Ly ddlling holcs ahead ofthe ect':rncurg frr:e ancl

u  n p  ' d . r d r n  , -  n r . r r .  r - r  L

Firllorving thc flrcommendations oi ihe .$

thracitc Commission, the l)ureau conducted e\

rensrve studics on the problem oi mrne flood
ing. thich poscd a serious thre'rt to the tuture
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of the anthracite industry of Pennsylvania. In
the mid 1940s, it was necess'dy to pump an av

, .drage ofnireteen tons ofwater foi every ton of
co , l  m i  red .  I n  l o18 .  Nenry^even  l ump. Ig
plants pr.rmped .18 billon gallons of water out
of the mines of the Lackawanfla Basin of
Pennsylvanie's Northern Anthracite Field.
USBN{ estimated that throughorit the anthmcitc
region, 91 bi l l ion g.r l lons of rvatet lay rn 159
pools in undeigroulld mines, and 2.3 billion ad-
dittxral gdlons tilled 141 srrrtrace mine pools.

Pethaps the most radical ploposxl to solve
fie flooding of mines w:1s to consaucf x drxin
.tpr-nrnnel sy:rem trrrderrre. -h t lre forrr Pennll
vahia anthracite fields." The proposed nrnnel
rvould be 1.{6 miles loDg. niDe to si\feen feet in
diameter, iurd lined rvrfh reinforced concreie. It
would empty into the Susquehanna River at
Conowingo N{aryland, iust before d1e flver en-
ters Chesapcrkc Bay (lrigutc 12). 'fhe bureiu
clevelopecl the prelimimary clesigr fcrr ihe tunnel
and estimnted its cost at over $350 million. The
Pennsylvrni.r -\nfhracite N'line Draur:ige Stucly
Commission, established by thc statc! governor,
opposed il, e turulel's colrsffucfiorl ,md the pro-
pos,.rl was neret tunded. \Vhile srich a project
rvould be almost inconceivxblc wrth Tod^yt en-
vifofineni^l si^nd^fds ,rnd concern for the helrlth
of the Cheslpeake Bay, it wes coisidered ̂  1'1-
able concept in the 1940s and 1950s. if the
timc, thc burc2u hrd iust finished rnothersmaller
mine drunage tunncl in Lcadr.illc, Colorado."

Ultimately, it rvas water thzi put :l]l erd to
unciergrornd drthracite minirg in Pennsyh'uia's
Northern liield.'o Or 22 January 1959, mlners
xt the Knor. Nline, nordr crf \\rill:es B':r:re, broLe
*rrough less than two feet ofrocli separeting the
mine from t1lre bed of the Susquehanna fuver.
The mine was quickiy inundated and twelve of
the eighty t\vo miners working drat day lost their
lives. Immediate response actions feiled to plug
the hole 2rd the wxter level rn tie !?llev s rures
contrnued to rrse. Eventually, a cofferdam was
constructed round the hole in rhe m'erbed and

the hole \vas sealed. Brit the long history of

underground anthncite min1ng in the Nordlem

The conpentior fiofi lowcr cost fuels coil-
t i n - e J ,  ; r r d  s o  d  d  r l r c  d e c l i n e  i n  .  n t h r r c . t '

productlon. Wrthin a f-ew years the industrywils

finished, except for a fcw mines producing coal

for local matkets. Neither the ,$drftcite Re

scarch Laboratory nor the odlei recommencl'.r
tions of thc r\nthracite Commission could save

i t .

Waves of Chadge for the Bureau of Mines

Thc post-rvar pcriod s';rw incr.eased mechani
zrtiofi of bituminous conl mining, greater plo-
duction, nnd fewer miners underground. The
rrencl oflorver fanrlity rntes lh cor xnd hird rock
mining continuecl il, ()ugh the 1950s, but in the
1960s ;lnd 1970s coal far^liff r^ies beg.rn fo nse
rLgain (Fiptc 6, prgc 77). Oncc rrote came ciils
!o streogthen mine slf'efy invs. The proposecl
chruges would sigllfic;intly impact the bureau.

,\lthough the previous mine srf-ety l,rws hrd
required mine inspeciiols by the bureru, it hid
hacl n<.r clirect ruthority to tbtce corl mine op-
efltors to comply with s^te!y shndnrcls ot rmple-
ment s ely improve11lents. .lfiendments to thc
tederd Coal Ntine Satity '\ct in 1966 gavc the
I ' u rq ,u r  I  m  r<J  . " i ' r . .m .n r . , L r r l ^ , - i q .  L r r r  . r i pu .

lated no monetirry pcmaltics for violations. The
l"cderal X{etal and Non-Nletil N{ine Safert' ]\ct,
also passed in 1966, . so had ninimal enforcc
ment iuthonty.

Nlajor chirnges findly came in thc 1969 Fcd
"-: l  C"rl  I I  rre Sriery \c.. Thrs J.ru srrrng-h
ened safety and health sfandards, iequiftcl moie
frequent inspections, colered borh surface and
urdetground mines, hacl rnonetary penalties lor
.r l l  r iol;n-n. LnJ '  rrmrnJ p, n., l t ie. for lnowing
and willful violations, and included compensa-
tion for miners w1itr black lung disexse. In 197,+,
the nterior sbcretary created the tr{me Enforce
ment and Safety Adminisirxtiorl (NIESA) to
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imFlement the act, and three thousand USBN{
mi[e ifispectots were transferred to tr{Esj\.
Ilealth and srfety rcsearch functions remained
nt the bureau. In 1977, the trederal Mine lle^lth
irnd Safety Amendments Act consolidated fed-
eral mine health and safety regL ̂ do11s for both
coal ;r.ncl nofi-coal mining NfESAwas hausferred
to the Department of L2bor, u'hete it was te-
namcd r-hc l \ l ine S.rfe-y .ud l lealt l  \dmirr isrr.r
tron (l'tSH ).

The enetgy crises of 1973 and 1979 resulted
in more changes to the bureau. In 1974, oiland
gas rescerch progmms and centers in Bartlesville,
C)klahoma, Laramie, Wyoming, Gtand Forks,
\ort l  Daliora. ard \ lorg ntown. \e.r Virg":.r.
were ffensferred to the new Energy Resez.rch znd
Development Administtation (ERDA). The
bueau *panded its coal and oil shale research
in response to the fuels shortages. -\ contract

stucly of the porential tlor reviLrlizirlg the mthr -

cite industry ,r'as inciudcd in this e[fort.]5 Itr
1979, Presidenf Jihmy Cartcr created the De-
pnrrmLllr of Lncrgy. U:B\l c"al pr.rrJuctivrry
research, oil sh'nle research, efiergy fttincrals in_
formation func troos-along with neady $60 mil-
lion &om its budget-rvete transferred b En-
ergy.'u \,hne safety a.nd healt} research and non-
fuel minenrls programs stayed rvith the Bureau
of N{ines.

The t(,0Uc rnd lo70s $.r: ;  ppnod ofgrow-
ing environmerlal awercness. Congress passeLl
new laws to control and clean up pollutiot o[
xir, land, end wrter. Decades of uniegulxted
mining had caused extensive environmental
damage, and the mrning industry was blamed as
a major polluter. ln 1977, the intenot secretary
established dre OfEce of Surface N{ining, Rec
larnanon, and F,flforcement (OSND to ptovrde
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clr.ironn-relrtal regulatron of the coal mimng in
dustry urder the nerv Surface Nfining Control and
Recldnation,\ct (SNICR.{). This follorverl the
Nfl:,SA NISH,\ model, in whlch $e bureau s mrn
ing rcsearch was separated from regulatory crr
forcement,

In 1979, the USBI{ Ntinerals Environmental
Technology Reytiiih ljrognm was crcated to
address ptoblgins ir, co:rl urd hard rock minng;
metallurgicel/operations, mined-land reclama-
tion. recycli{g and even municipal rveste dis-
posa1.3? The prograrn had many successes. rang-
1Dg from technology used in hunclreds of con-
structcd wetl,mds fo corltrol met^ls in acid mine
drxlnage (lirgure 13), to a vitrification process
for locliing hazardous components of municipal
reftrse in glass beads that could be safery placed
rur l .urd6lls. lrr the .rrrthr,rcrre reErt,n. envirort-
mental demonslration projcct-s were conducted
to extinguish minc fites, eliminate culm banlis,
and stabilize subsidence-prone ue:u.

Changes in Public Land Management

'Ihe natron's increased environmental awrc-
ness also signaled a dramatic ch.,nge in its man
agement of public lands. In 196,{, the Wilder-
ness Act created the National Wilderness Ptes-
etvation System. USBX'I and USGS rvere di-
rected to conduct joint surveys to essess the
mincral values of ateas proposed tbr inclusion
rn the system. (Jncc arcas rvere included in tl,c
system, they would be oft--limits for future cx-
plor?rtion and developmenf. Subsequent larvs
confinued to require miner,rl land assessments
to suppoit land ,nanagement decision making3s

A USBIT policy malysis oI eight confinentil
lvestem states and Alasl(r showed that, by 1990.
2,1 million of a total lahd area ol 3.5 million
square kilometers, or 60 percent, was fedetally
controlled. C)f that t'eclerally conttolled land,
20 percent---439 thousind squarc kilometers-
cont ned favor.rble minerd rcrranes or known

Figre / ). A tl.fBM co1l:th tted wetlard far r|nhal o.[ ,/etah
y'an add nine duiaage- (U.IBM ?hato)
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rdneral deposit .rters, L]ecause of lmclrviihdrinv-
irls rnd restrictions, only 20 perccnt-l51 thou-
srnd square liil<lmeters-of the tl;rvorablc firut-
cr'il tcrr,rlres irrrd iinown mrneral dcposit arerrs
'rr ic.L r. l  

' . .nJs 
rvcr. '-rnl ) .r '  . i  . l ' lc r.r u--

rcstticted explotation nnd development.r'
Liod hxnrgcmcnt issues rvete patticullrrly

.o rnn l ( \  ' r r  . \ l r " k , .  S ra r . \  , - d  I n  l ' ) i , r  f c r r -1 r r
ted the Statc ot llaskrr to select 104 rdllorr aclcs
of Burcau of Lrnd X{aflr€ement (BLXo lind.
The Aliskr Nrt ive Clarms Scit lemenr i \ct
(.{I 'JCSA) of 1971 al located-1'1 mil l iorr ecres
fron-r unreserqed federal ltnd to thc ,\laska Na,
tlve corpor,rtions. lt irlso allo\rcd the secretaly
of fie irterior to withdrarv 80 million ectes for
national parks, wildlife reftrges, forests, and rvild
irncl scenic rivers. (bnflicts arose behveen the
secretriy's selections and those of the state and
the nairve corporattons. Thls 1ed to the passage
of the -.\laska Nalional lnteresr Lands Conser
vahon -\ct (r\NILCA) in 1980. It added 104
milLion acres to conservation units, rvith 56 mil
lion acres designated as rvilderncss and with-

dr^$,in frofi rrinen clevelopmcnt.
Nlirrers luve frequently retlrred to AlrNkn ils

". lcph rrt e,,urr-ry. whrrc lruge rnincr., l  d.pos-
its jusf r'^it to bc touncl. USBtrI\ ,\l.islia engr-
nccrs ancl geoloersts shrrrccl that clream. Irr1975,
rvhile the burceu rves conclucting I ntineral irs-
sessment oflnnds proposed ior thc Nortl* Na-
tlon,rl .lfctic Range, it nrede e major rTinettlclis
covery callcd the Red Dogprospect.{ \X/hen this
ncws hit rhe stueet, thcrc was a claim strliing
rush to thc area. The Canadian nlining com-
pany Cominco rvas eble to establish ^ major txncl
position on the dcposit. But it tooli f'ouifeen
t,ore years bcfore ttre mine opencd.

In 1980, under -\NCS.\. thc Norrhwest
,\lask^ Native Association (NnNA) Regional
(iorporation selected a l2Gsquare mile block of
land that inclucled the Red Dog deposit. ,\tier a
letgthy proccss of negotiations, N.{NA and
Cominco reached en agrccmeltt on horv to de
velop thc mine (Figrre 1,1). Comirrco (now Teck
Cominco, Ltd) has rnvested $550 milLion in the
lnrne, now the world's l:rgest producer of zrnc

FlRutu 11. 'lhc Rul Daj Minc )l A/utka. (Courtet:1 of Tak (lonlno, l-,t|.)
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concent!^fe. lts rvorkfbrce nurnbcrs nexrlv tive
hunclred. of rvhich ..rlx)LLt hxlf ..ire Al;rst;L Nr_
hves. I ron1 its tj,:sr produfi(nr in 19139 mrougn
thc cnd of 2()0-1. the rnure producecl 6.5 rnillion
tons  o f  z inc ,  1 .2  r r i l l i on  fons  o f  l cac r .  rnc r
bypfoduct silvef. '1he 

total r,,rlue of the lead
ind zmc frocluccd is 96.7 bi l l iorr.r l3rrsccl orr
published ore tcservcs irnd,rclditional cjrscovcr_
les ln thc ,rtreir) the total l,;llue of mincr,Ll pr.o_
Lluction tlom the Red Dog lrea will surcly sur-
piss ite tu)ral cunLrlativc fundrng of the USBtrI
ftom 1910 ro 19961

The End of an Era

T  r l r (  t o \ rh  Ind  ,  r r l y  t ao l | s .  rhe  r rm  r r r r -g
burceu programs contrnued to produce arvartl_
wrnning research, opetate intcrnationally r-e_
spected fiine1?is information systems, and pro_
duce souncl policy analyscs. Ilorvever, the trans_
ter of bur.eau functions to other government or
ganizatiotrs in the 1970s should have srgnaled
thit there \rould be more trouble ehead (Fjgure
l5). USB\I hrd lost its domiiant rolc in gov
ernment mlncmts rcsearch and informetion. In_
clustri.rl arcl congtessional support for the bu
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Fiqat c 1 5. TII ervtil, of tha Bulua aJ ltlinc!' .rllttit)N anl futd ( it ihe 1 97h.
DeriLcl by attll.tr.fivnt attual htnvau ltut[gett.

fexu wetkened ns nerv lgencies ltecirme actrvely
c r t . 1 t 4 c d  i n  r ) l l n r n g  m l r t L r r .  . t l r h ^ r r e r ' h .
Lrure'.r s irnrrrnl budger rn the elrly 1990s ex-
ccccled 9100 rnillurrr. th;rt figgre rvm clwrrtecl by
fhc fesoLlrces ivili]^ble to the Encrgv ilnd L^bor
. lco.tr-menrs .Lnd'hc f rrvrronrnsnt.t l  [)r 'otccnon
,Lgerrcy,

In 1995, Oongtess rvas sccliingto teducc lgov_
errnrenf spenditrg,ud the Ciinrcl tclmurstrt-
troil wished to redeploy resources fo ln,ury un_
lutrdecl priorities. In the Fiscd Year 1996 up-
pfopflntlolrs processJ the unrhinkablc happened:'Ite 

sccretary ofthe inieriornnd Congfess agreed
to abolish the United Strtes Rureau of tr{ines.
Tflditional USBII supporters did little ri, srop
thc proccss, and closute of the ninety-six-yc.nr
old burelu took place in a mere ninety days. _\
few prolyams \vere transferred to other agencres,
but in the end, most oi the USBM,s laboratorLes
aod oft ices werc closecl, i ts projects were
scrapped, end hvelve hundred burceu employ-
ees wcrc terminatcd.nl

It is ironic that the decisi(n to closc the bu
reau came just five yeirs after the Nation^l Re
search Council had warnecl tie nation that ,.the
'tecllrologv pipeline' for rhe domcstic lmin€rnls
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anclmefalsl lildustr)' h^s al1but driedup "a3 Only

time rvill tell rvhether it was rvise fot a natton

with only 5 perccnt of the world's PoPulxflon.
b t rvith dr appctite for 25 percent o{'the$'orld's

mnuxl miner'. procLuction, to terminxte 1nuch

of 1ts crFrbl l i ty to de\\ 'e lop thc technok)g1cs

neeclcd to m'cet future mirreraLs ncerls l

L. Mith.tel l<dtrt ir d lutitd nininq e44inut tt'hort

dr|e tttclttdltl u/tt)Iry1 rrt uilh thf Li-\- lJulc& af

l,tirc:, the Ollie o.f rlr -lcLletdl af lrteiial; tt' IBM

(,aryo1ttfian, dnd r 'uLll nixillq &rt)dtltt\' lIt rr

cait ulaB..l- letrce in niti,g enlt nuliry.llr tht:Ptnn

qiattia Jf,tlc Llnhu:ritl dnl a LI.l. fu!)ec tn t7/ite1t1/

ettgiacctit1g./ion tha Lifuurill af\'[i]nci1rd. H)\ 'ut'

tv tt ,/iri+ hi.t lt ,f texdirh ;0n*1nt the incl dnl '/it'

tlal ptxr$in! fldll! lltdt Jl\fultul lhe (inlitdeta,'/

ltlir! /hN C i/ V'ill

D.r\. l,ioD. "liiftecrth Arnuttl liePo'tofd1c l)irectofol

rhc Bure^uofllllcs to the Sccretrn ofihc Interirfof

th€ Fsc,i Yc^r Lrded lune l{l, 1925" ovashngton'
D.C. :  L: .S.C P.O, r925) .2.

' 
lunes L Coriqd\', "'fM Cre^r Dismtcr Nt '\v(nichlc

rlr,l1ie5,. ScpienLc' 6, 1869," \lSH'\'N$w !$l,Lgov/

D,stricr/Disi 0 | / llistory/111stotl"hnn (!ccesscd 28

Sep 2t105). ENrh rcPorts ofdrc disNstcf clas!'d 179

f^nLties, bui subscquert ftse^rcl his dc teauin (l ihat

drc ̂ ctuil rudber wrs r1l, hclldug i{'o rescu'rs'

llhstrntions of dre disister tbn Hdtltr t VeHt Q5

Scp.  1t j69) ,  c^n bc t 'outrd ot r -L le xr

*$w.rhon^sgciweb c(,m/av('1dalc reporr6 hnDl

(accesscd 28 Si:P. 20{15)
I r\lberiH. Fa\', "C.,allliDe lat,ltles;r dle llliic.lStatcs

1870 191,+." IISBII Brl/,tr 7/t 0vaslnnglor'
D.C :LJ.S.C].P.O , l9rar, 8-11, 21 67, 290 1 This

bullenn sigxficant\' expanded dr' listoncl]l st^nstts

Drekntcd !r B/t, ,, d 1,13 h mine sxfetY

;t,'t,stics.disisters are c1^ss;6edxs incidents s1ft fivc 'r

I Toseph,\. Hol1nes. "Fi$t,\ ual Repod of the Drector

.f the Burct of l\ Iits to the Secrcia4'o f the In teaor

{or tlt Fscal Year Ending]une 30, 191i" N!''^slnng-
toqD.C. : l lS G.P O,1912),3 12 50 7 '

' 
Joseph A. Holnes,"Thlrd ,\murlReportof theDiie'ror

The fftpdlati)|1 aJ thir !dl$ 1to .l n\t tal:e heen

l0 ihh jLitho t the ddt.it€ drd ar\iidnce t)f t dry ral

leagttet rLo mrked far the ltttlvd a.f il'Ii'et 
'Lbr

\ldrf a/ the Deldltnttit of tl)e Irfuliar Libiai)r in

V't hiu!,t011 )td! llltti iatly Lelpitl Thc libtutl hat

dn lxL:]ellent L'clhclhn oJ Bweaa of illite: pnbl)rathttt

dnl 1q)\i[. Mtrl)ael [t rich of fhe N,iianal Inthlute

( Ot. f)dfiardl J'*b dnd Hrdlthr Pitlrhallh Iiba

tuloil, Cd !), llirht 0./ the DqLtinent af L,L)N)'J

llbd4 Rerart.L Cctttt, tul Rnfu ]:atlq rl the ltllnt

StJel,t and Hnlth Al ii.tlrlttt l! Ndlt1 dl jlittc

Ilcdlth drd .\'tle/J- Acddrn! I)blw)',ua indhabtu

ir lrnvti4g old kteu rtf llittr I'ho/ot ud rtthu "ttt'

tlia. Mr. IQar e:.:tnlt rlcLial lhafut h ltt! )tle dtld

.liitllul cdihr, PdlttLid ,ttkl fhci./d/ni41 tlct/tbu\' tlha

ht)tr tnludfcd ,h laft qfiu ,ih ttinitq attl tlte bu'

tcr t o/ i\Iittu lit the Lli lt)ttl.ladl\'

Notes:

oftlrc Burc,nL of\hrcs b the Secrtitrry ol tlle Ir(r1or

for the lrisc^l Yc^r l')rdlrrg luoe 30' 1913"

ovlNhhgtoD, D C.rL iS G L ' � .O '  l9 l  +) '6  i l '
, fr^!, "Coit-J Iin( l,,u^lities,"8 t,21,67
' I lolncs. "|i!st-Ann!,!l ltepofi, 11rl l." 2Lr_1
t l-:xch oi ih€ e^dl' ditcctns' ,unnr^l lcPoits l'vrdcs

strlisticsonn \erttrinlng Thestaflofthodlesxttrv

cd's colducte.l lnosi oi ihe foldr^I cltrsses'leds ot

ihous!r'is of odrcr ducr's rrtended s^ret]' lecnlres'�id

lisited miie s^fctv c^rs to s(c the Mfery ̂ nd rescue

cquiplretrl thrt thc) cined
" Huben \[. Vihon md ,ubed Fl lr.]" "Iiirst Nition'i

lhre S2fcq' Dcnnxsturion." IJSB\I 'B'l1lld ll

0v^slDghn, D C: U.S G P.O' 1912). {9 5j 
'l'lis

Lu enn ;ncludcs ̂  clMpter ]ry GeorgL S Rlcc onthc fir$f

public denolstr^lioD of .1 co.l dust cxplosoi,

conducted ̂ t the Expemrcttril tr line
'r \\..\. Llnott ^nd D H,rington, 

"Elcdent'4 liifr '\rd

forthe \hrer, USB\Irl't-did7r,r7l.2-' ovashinst{xl,
D.C.: U.S.C.P.().. 1919) l hls publlcarror vrs pnntcd

d ser.crd lmguages nrr rot-English-speakdg mtu

simi mhers. Edw^Jd Steidle, "Du$roDs rd Safc

il-crices u Bituninous Co,l lldes." USBI'I r14r"x'

ari.,ld 22 0Yishingtdr: l-lSGPCl. 1919) Tlt

extetrsive dsc ofphot{)graphs 'Ithcse publicltions dso

helPedro overcome lmguage D@e$.



9 0 2406 Mi in! IItrtary .fwnal

Holnes, "Fi6t ,\ural Rep 041917:' 4 5,19 20.
" Vrn Ll.I'Ilrming "Fifth,Atuu.rl Reportof the Directorof

the Burcnu of Mnres to thc Secetary of the Interior for
the FA.aI Ye)I Endx1g lue 30, 1915," 0vashrgton,
D.C. ,  U.S.G.P.O.,  1915),a,  99.

'Frcdcncl G. Cottrell, "Tenth Anual Report of the
Direcioroffie Buruu ofllfcs tr fic Sccrc tary of dk
Intedor for ftc F$cal Ycd Erding Jue 30, 1920,"

ovashingon, D.C.: LLS.G.P.a., t9z0), r1,22, t21.
'" Williah ciFfith and RliT. Cronncr, "Ntitring Conditions

lncLer dr Ciry of S.r,nn,i. P^.." \lslll\[ tsr11,1itt'2j

o\rasltrlgton, D.C.: U.S.G.P.t)., 1 912).
:r USllNI Stxfi, "Xllflelals Yetubook," USRN{, (Washogton,

l).C.: Ll.SG.I'.O., 1r32). Th lfulerals Yearbook was
m cxtcns;ol offie U.S. Geologrcal Suoey's lturtral
Resources seles, which sas ttu\ feftd to the bftc ar n
19:5. Slrce dE btrft{r\ clos re, rhe (leologic.nS ver
corlt!1ucs o publish l&lcrals Ycirbooks clecil,onicalll
at rttp://millerals.usss.gov/lnnrcra.ls/ (accessed 14
IIar.:00s).

" Ch,'rtu$ L. P,'Lsu$ er al., "Extractor turd Recovery of
Ri'dtrlm, U|,l um, tud Vm^diuo1 f(om Camotite,"
IISBII B,/ar) 7(4 ovrshnrgton, D..j: Li.S G.P O ,
1915).

I V^r H. Al^nning, "Wff Gns lnvestrgntiods," LISBi\t
Bthtu 1 78.Ar "W1\t ltlinet ds, Nitotpn Fix^non, ,u
Sodiun C)'anidc," LISBj\I Bk/ttit 178ii "Pcttotc\nl

Invcstigations ,urd production of Hcliun," USBX{
B"httn 178.C,urd "E\plosivcs ard lllsccll eour
ln 'e.sglcr. .  t . rB-\ t  BLZar -d.P wa.hngrrr .
D.C.:  Lr.S.G.P.O.,  1919).

'' -{ ( L Fieldler e t ̂ 1., "Vcnti,rtior o I Vdlicular Tunncls,"
I,1tnu/ af the A"lenu .t,de, af I lednqs .t d Vui anu
E4q#e,ri (l^n.-Dec. 1926, Nev Yo*: 4SFflF,,1927):
rep$nted ro IISBM Mrrrjr?, /, ohshi,rston, D.C.:
u.s.G.p.o..1921.

r" C:;. W loocs, R. E. Kcrncdy. dd G. J. Thon,Ls,
"Explosbn Hipards of Conbustiblc,\ncstllchcs,"
rtsBtI Ttbtii.'l ?a?er tu 0vashingt 4 D.C.:
u.s.G.P.o.,19.r1).

:' S. B. Christj',''Electodepositionofcold lnd Silver &on1
Cvdtrde Solurions," USBII B"/btin 15A $il^shngon,
D.C.: U.S.G.P.O., 1919). This publicarion describes
some edlv bure,u reserJch ,rnd ns ielaroahp to
process techrology ofthe day. Precious met.ls rsetuch
corl,ocd util thc bureau closed. F-or tur elmple of
laterwoiLseeJ. B. Zadra,{. L. Ergcl, ard H.J. Henen,
"Proce$ for Recoveridg Gold md Sih-er &om,\ctvaled
Carbon ry Ledchlng xld Electrorysf," UStsN 8,1,r,/
Ituenldhnw 181J ovashingion, D.C.: U.S.G.P.O.,
'19s2).

'' NIcHefft lrosier dd {. C. jolnson, 'Erdor,lhon tur

wtu lftEr'ls (thrcugh FN.l Year 1942)," USBI'I
Re1�oft of l"lettisdtiot J676 0vashdgton, D.C.:
u.s.G.P.o., 1943).

ll NIOSH, htF://ll/]N.cdc.€pr (accessed 1.t NId. 2005).
Of particultuvalues the chartof listorical fatalities dd
fatalitt rates for coal dd hdd rock miMg, 1910 2000,
http;//\i/\N.cdc.gov.

:' H. P. Holnes, XL I{. tsm, ard H. L. Glbcrt, "Productiol

of Hatulum," LISBI{ Rrlrrl 0I ltiLwwn\tt J169

0vash'ngtor, D.C.: U.S.G.P.O., 1955). R. H. Nlclscn
.!d R L. Clovro, "Zir.onild Plai6cdhon, lhing ,
Basic Sulfate Ptecipitatron," USBI\I Relo,l allrr\ttrd-
t;,r t274 ovashngton, D.C.r LLS.G.P.O., 1956). I. L.
Henry et ,i1., "Burean of l{:acs Dcrclopmut of
Titariur:r Prcduction Tec1tno1og1," tists\l Bulladtl
,rr. ofl^shogton, D.C.: U.S.G.P.O., 1981. lh,s
pul)iicafion s nn .izes the b&e ̂ u's worh oler severnl
decades. LLS. l)cpa.tnent of Fircg', "]\lb,uy Rcsc'uch
' :e, rer  - l . rnrJ. '  Detr  of  Energ.  l , f fp :
www.at'c.doe.gov/]llstorv.hnn (accessed 13 X lay :005).

! S. IL Shelton, l\1. B. Boler. alld ,\. P. Towne,
"Llectionetallurgical hvesdgailoos. Electrolyric Mtul-
gnn0sc." Progrcss Roports. I{c tnlhrscd Dibsic'n,23,
\tSBNl Rtl\tt 0J l tcrlltlatt|nr ,l% Cff/dshi,rgtoi1, D.C.:
Ll.S.C.P. O., 1938). C. T. Brroch €t d.. "'l it^nium l)lturt
rt llouldcr Cir, Ncv.r fts DcsiFr Md Oper^dor,"
IJSB}"I lvot aJ 1 rclnraiaE t7l / ovNhngton, D C :
tr s G.P.o.,1955).

" "SyntlEric Liquid Fuels. llmu,J Rcfort of ihc Secret^ry
o frhe lllterior for 1955. Prtl L Oil fr( m C( )^1," t ISBNI
It40n 0l ltrMration.t jztd 0v^slhgtoo. D.(l.l
1I .S.G.P.O..1956).

:' "S)nihedc Lqud Fuch. n])luNl lietorr ofth Secrel,riy of
drc Intcrior for 1955. P^rtIT. Oji illm Shalc," USBNI
Relon 0f hvtti,gtnuJ t2r7 0v^stington, D.C.l
u.s.G.P.o.,1956).

'�r 
-l . A. Co(glu and llirdar L Cooke, "Coal Petu$ylvafrn

Ardrr^crte," U SBivl Mrrui I'rdr,,t 1r50 ov^shirg
ton,D.C.: ll.SG.P.O., 1953),350-1. Feder/l,d1i]llacxe
Comission, "Economic Conditions n rhe Arihr^-
cite CoalRegions," Report ofthe Feder. Anth'acite
.o: r l  rorn,* 'or , ' lou.e Dorur fen,  ?ur .  77
ConlFess, "'' Session, 21 ,{pr. 19.12.

/'John W l3uch ard r\ndrcw r\llar, Jr, 
".\nthracltc

Ifech2mcii Ntu1ing Invesng{io$. Prcgess Report 1.
I'rdimntuy Unde€round Tests ofthe Bu€atr ofMines
S.iapeFshaker Loading Nfachine for Drivng Gdg
\ i ) . .  l 'SB\1 44,  F, fht  . rya.ot . t<AAl  rhaE'ot .
D.C.r U.S.G.P.O.. 19.19).

rj -Ardrcw r\11m, -Ti dd R. S. DNies, "-Arthracite

N{echanical I hring Tnves tiganons. Progress Report 5.
Recorcrt of inthiacitc n1 r Steepll Pltcllng Bed br



A Hi$aU af theU.S. Buttat .f Mitet L)1

Indrced Cavng," USBNI Rlott oI levqgar1tlr 501i

0vashf glon. D.C.r U.S.G.P.O., 1953).
:i E. P. Camm, l'L R Greer, and H. L Rney, "Report of

BMeau of lfnes Rcsedch a1d Teclnologic Work on
Co.l md Relatcd I'rvesbgations, 1955," USRiII
I famati\n Ot,ld zr4 Cwasbingtotl, D.C.:
U.S.G.P.O., 1951. 'nas publlcarion s one ofa scfles of
lepons docwnehting studies of coai urilization.

I S. H. Ash et al., "Data on Pupirg it dt ,{nthraciie
Ntures of Penrsylv.rnia," IISBM Bi?at of l"LErt;gahot
/7rr, 1950 C ashington, D.C.: U.S.Cl.P. O., 1955), 19.
S. H. Ash et al., "Water Pools in PetuNylvda
Anthlaciie l{ines," LISBNT 

'tttlrhitul 
Pa?er 727 (V^sh

ington, D.C.: U.S.G.P.O., 1949), 77.
' S. H. Ash et a1., "Flood Prevelltlon in.{nthlacite NIines,

Northed l.ield, Pioiect No. 1," USBM BrL.ti, 51.,

ovashington. D.C.: t j.s.G.i).O.,1954). S. H..\sh ct d.,
"Flood Prevenrion in Arrhracite Xhncs. Wcstedl
Nliddle dd southeh tields, Project No. 2," USBxt
Btun".146 $vAshj,t\gian, D.C.: U.S.G.P.O., 1951). S.
FL Ash et al., "Lrlood I'reveniion u1.$firAcirc Nfrles,
Nor&e Field, Projcct No.3," IISB|J Brnd;k 547
(W^shlngton, D.C.r LJ.S.G.1].O., 1954). S. H. .\sh et d.,
"Flood Preven tion n ,\nthrrute lhfles, Projecis Nos.4
tu1d 5," LrSBlu Brrhnn j15 (wAsh'Igi.n, D.C:
U.S.G.P.O., 1 951). Thcsc publicatiofls describe €^ch of
thc desigis, cost cstimrtcs, md schedules fot dle 6vc
projech fi^twould compnsc thc completed tunnel.

The Pcunsr'lwuriaAnthrrcite i\fne Dlai ag€ Snrdy
ComnissioD\ recomm€ndatiou ro drop drc htnnel
proposal wa, rcflected in P(esident iiisenhowels
budSet submissu: to (;ng€ss tur fiscal year 1956.
That budget did, lDwever, nclude fund!1g fo! thc 6at

Ie^r of ^ mulii-year S17 mllion cost-shed Enre-
di^inagr pruject dut was undertaker by thc comror-
wealil and the federal fiovenmeni 

"An i^cit€
Dr^tnage, :l'VA Slid) Budgeted by Prcsident," Crallj,
60, !o.2(1ess)r  122.

r: Robert A. Elgla, M. E. Volin. andJames W. To$nscrd,
"The raadvile Drtun.ge Tunrel, Lake Counry, Colo.,"
USBM R4tu aI l4p$trati|"! aa9j 0vaslmgton, D.C.l
LI.S.G.P.O., 19.1!)). I{. H. Salsburt, "]l^dnlle Nlne

Draiaage Tumel Second Project, LaLe County, Colo.,"
USBM Rfotr af I'Nlqdna$ J23? (w^sh;gton, D.C.:
tr.s.G.P.o.,1956).

" WilLrd Rnchuis md Gerald W. Fortney, "Report of
i\Iajo' l\'lhe InEdalod DisNter, River Slope Nlinc,
IIay Shaft Secbon, Schooley Coliery Knox Coal
Conpmy, Inco+o',rted, Poil Grif6th, Luzeme
Couty, Ptms]4vmia Jnnuuy 22. 1959," (Wllkes
B re: USBNT, 1959). ,\tsr , http://w-nshit/gov
(,ccessed r0Mr 2005).

r5 Belger Associates ,rnd ,{. B. Riedel lssociates, "Evalua-

tion of Mfln1ll ConstJants to the Revitalizanon of
Peds}llmia Andracitc" (Contract No. 30241039),
USBNI W, Fib LrlonlT 75,1975.

" Fundn€ data foi the USBII ca! be roud in the amual
appropuations and any supplemertnl apprcpnaton
brlls pased by Conlrl:ss, and o the reports of ftc
House of Represeotalrcs arld Selute aplml)rnnoff
s$-committees respnsible for &e budgets of the
D€parrneni of ihe Interior .ud the Bueau of N{nes.
Thc sub-comitfee rports usualb pio!1de more delin
regaidiig the intent of Con$ess in ,uriting ai 6!a1
appropiiabotr numbes.

tr' li. C. Dea! LJ. Froisland, and Nl. B. Slxrts, "Ublznhon

,Dd Stabdization of Xlinctal Wastes," LJSBNI -Brlrrr
,88 (Washirgon, D.C.r U.S.G.P.O.,1986). K. C. De.u
er al.,'tsrLrenu ofl{x1es Re$elch on lteclding Scrappcd
Automobiles," LISBN{ Brlatn r81 ovashington, D C.:
LI.S.G.P.O." 1986). IIturo H. Stalrczyk a RolFr
DeGsnft, "Rcsou(e i{ecovery &om Ntrrlicipni Wllst€,"
USBI'[. 811.1'tin 68 3 0vashnlgloo, D.C.r l j.S.G.P.O.,

1 985). Robert S. Hedrn, Robcrt W. Nrum, and ltoberi
L. P. lileiflmanll, "Passive Treamrenr of Co^] NIine
Dftnlge," tlSBlrI I4atnat a Cift"Ltr t38t, F7^stun*
ton, D.C.: LI.S.G.P.O., 1994). \vlllian Ii. O'Corutr,
LNrefte L Oden, tuld Pnul C. Tumer "\'itri6c^tion of
Nlutucipil Wast€ Combustor Residues; Phlsic^l .nd
Chcmicd P.operties of Electric r\rc Funnrce Feed and
P.oducts," i$ Wilim Pctrul< ,urd Albert lt. liule (eds.),

PnBuling 0I Pfl)tx$ Mt etub{t )nI: A hrahaN t0
E"flnrlre t, Ptutia r MekL, Minlral B!"\Jqiatufl,
PynftltalltrAy, Coal aM Reluaone! C"YanendzJe, PI
'fhe l{elallureical Socieq', 1994), 17-3,1. Robe.t l'-
Chaiken et al., "Prcblems $ tl1e Contrcl ofArthracltc
N{ine Fifes: A Casc Sntdl of the Centala N{ine Fire
(iugusr 1980)," ttSB\,I RQ,n af lnLeingah$ 8799

ovashrgton, D.C.: tr.S.G.P.O., 1983). Jefft$ S.
waLker, "State-of-fi c-Art Teclnlques foi Backflhrg
,\b^ndoned Nhe Voids," LtSB\I I Jamano, a:ittlri
9rt9 0vdhingtoq D.C.: U.S.G.r'.O., l rtl). Most of
these pubLcaiions smranze scveral eruroment^l
technolog/pioiects.

r! L. Nlichaei Kaas, "lndices to tl. S. Bureau of Ntucs
Nflnera.l Resources Recoids:' USBIII Slilial P,b/,tab1n
962 Nashington, D.C.: U.S.G.tr.O., 1996). Nfineral
ldd Ase$,ncnt reports were published mady m
OFtu. The files of data colected dudng minesl
ases smetrts md deposit evaluabons dxting back to the
1930s were ndexed at dre tme the bureru closed in

1996. Files for the lover forty €ight states were then
sot to the Naboflal Archives and Federd Records
Coteli! Denver, Colorado. Files on asessments md



92 20no Mirtng Hi:ru1 Jatn

deposits d -Alaska vere kept in the BLM ofices n

lureau md Anchorage, Aleska. The ldices are on
compact dlsk read onlv r.nory (CD RONq drat
geatli. simpl4 locatitrg lnfonabon on miles and
mderrl deposits. They are auseftl resorrce fotmnng
L mr i  ur  a.  wel l  as rn in ing.nLlJ ' r^  ppr  ot rp.

:' Pnul C. Hrddnan er al., "The r\vailablliq of Federal
Ihneial Estate h Alaska, Anzona, Colorado, Idaho,
Nevada, New l{exico, Olegon, Ut h, and Washing
ton," h Douglas J. Lootens, William Il. Greedslade,
md ]daes M. Barker (eds.) , Pnd1tt4qt oft E,unt]rleitat
Md"a.qe%n.fa/ the t9tar A,trne,on, CO: Societl for
Nlinng, Nfetallurgl. al E*plorarion, 1991), 263-9.

'" Deparffient of the Intenor, tsureau of Mines. "Alaskn

Nlheral lnd Repofted by Nlines Bureau," News
Release, 3 Sep. 1975, auihor\ colecrion.

rL Personal comunication ftom Teck Cominco, xlaich

2005. Teck Cominco\ website contains additional
infomaton on the Red Dog trline ad oiher m,ner.l

deposits o its ncidty: hrm://wlw.tcckcomdco.com
(acce$ed m \Ijr. 2005).

{ Departrnent of ihe Interior, "U. S. Depa$nenr of rhe
Interior, ,{flrual Repoit, F'iscal Year 1995" ovashing
ton, D.C.r Dcp^rtment ofthe hterior,1995), 'tr9 51.

'r Natooil ResearchConncil,"Competirivenes ofdre U. S
Nlnerals dd luetals Indushv" (Wasltingtol1. DC:
Nabonal Academl Pre$. r990).



THE
MINING
HISTORY
JOURNAL

The Thirteenth AnnualJournal of
The Mining History Association


