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teating and to each other; perbaps as stromg as our responsd
Bility to ouf eEployeEs. WLTh more epportmitles such as h
this Eo gather with sach othar aa cellasgues. this sEnsa af
WELOOHE oomson puarposs will grow and perhaps pemmit =m ES matare
ints a sless=knit professicnal asso=iation,

In closing Lot =e say that, all isn all, we sisply
must begln ©o0 40 4 WEbeT job to gat our act togethar, &
e quality sonteel segment of the coal indwmtry. To 4o
Ehim, we ln Ehig room Sust:

Given ail fanch 2, 1%01 GarqueE

Troy F, Stallard
vito Fresidont and
ol Doarating ZTfiper
Stamdasrd Latwratorles, Ias,

== ppEdqniles our wital responaibility as & weTy
important part of the coal Eadustry.

== pEOHNLiTe our nasd B0 leprowve oor equipment,
personnel and sethods.

In prezacing for shim gela affalr, I howe DBech anasod -- mecsmizs that we, indsed, sre linked Eo=
and aven & little owersdwlmcd Py pour grest fogponpe o & puthar professionally and that we should
“Coal Testing Comferonos = i Eaed Initially felt ehat tle davlop & senas of comsmanity in our seqment
canfuroros would be & fousing socoees L0 soschow we ooeld af the coal indastry.
wh but B peepls to attend, AR In leshisg acrops Ehis
roon of about BO0O, I can viFtually weo She entlrety of our This is what we hawve to do——let's hops that this
ieduptry im the B, 5., az well sy & strons santinsest fpes conferenoe s 4 symbal that we ars ca aur way.
Casada, afd evon a fow poorle frem mexice, Almsat cvory tom Wa thank wou for your atBendance, we hops EThat you
of coml miped, shipped or usod han & foproeenkatlive ak this will flnd the confecence anjoyable and pewarding.

ccaferonce, One thing in clear; we, whe are here tesight,
aze, In essesse, the Copl Testing Imdustyy Im fozth Bocrica,

The guestion that T keep azkicg ig "ufgpr= 'y J14
all you peogde coen? e thefe po woch intercsk in esal
qualits? Well, tonjshe s proof that ome hoel af a lak of
people care abouit coal Besting and essl ~uality,

in foflecting on the seaming af abau® F00 ferTeons
gutting Logether on coal Bogting, T am able 2o sake p fow
obeervationg. Portunataly, for sou, ther are shapt abeer-
vakbiofis sa 711 Ao =y best Bo Flaich befors tgo oot pore
bar Eirm is conamsed,

Flrsr, wa are gathered hore hecauses we hawe & huge
moaponaibiiiey, Apd I do mean “hece,”  fething less Shan
the cantinmation of progrena ih the world wa know [s at ‘
ntaks, DCwerpone easagniZes the fofugre of pur cesstries |n
heavily depesdent upom enal, OCoal pask b sxed until sbune
Aant alEarnative e tolfsen Ean b ddentified and =caled
i inta mangive prodestian, e dn this room bave a weey
signiiioant role eo play Ln thls wcoparie, Coal gqualit;
lenomms Intraasingly wital as e depund for cosl IncTeasos,
togd, batter and faster cesults will be reudzed in sedcr
o by eifeciive Psal-tims preductionfatilizatics declsions
assl Bhise ape Lig baslc &cisions whiich will pecalt oug
sOfichy bt move [opdard, o hawve jndood & hwje resjponsibi-
Miky.

4 nebond cbgoryetlon is that our frofession ir Lecoms
Ing increasingly sepfisticated, @, to [ebfill ose rewjoi-
slbility, hawe po kesp up with tecimological elangus, and
scEeidingly, 4 conference ls ono webiole to belp accomglisi
this, Ooal bggbing ks bosn == ahd Lo potw deyree sbill is
== AICHAlC aF comgared wWitl ecss of tha ofhaer testlng Lields.
ihen T sy this T oumk Includs eysolf sonce T we Leor a AT
of It for as Ly an I oan Tureedvs, o mio pakt bhare Las
ek el U dpand [or inorcased soplisticetlon as tle coal
Lirlugtsy itsell vas ln Uw deldngs, bo lohger S8 e B
Chpr . To do the job wo bas o oo, we susl STeSEERD And wy
Push (rogrecs fapidly. fuality progfars pust be wrgracod,
Eo lohger fe ono eplin to ssotbar Mol once a juak gulfle wst
for quallty contrel, Syulpment entancisent end petisd [p-
FEOReNt EUSE take placy., Bettor beaining of Langh g0
sonrdl is esscntial. Wooas an fndestey cay Save beguan te
Rask of upgtading eur technolag bat we lave @ lont wag L=
B,

Ay third and flmal obscrvatien i that fortunatol, e
&t all in thiz bogother, This ie o closeh pRafocgies,
anl az gusl, T beliewe tRat oy are svarching feF sboe aemoe
of esopunity, saseadery, vome oooupatices] aliiesce, uoes-
Eilng that rogaptles the fraterrsl prefizslonaliss that
tRista 5 many otiar grews such as engLREEs o e NI asd
ste doctord, It I good Ehat wo festcbor that we LPc prme t
fessionals and Bhat Wi s sorethins ko oar profeesian,
Tiere ghemld e oo stfong sgnee of Ceaponaiiility to cowl



THE STATUS OF THE COAL INIUSTRY

Charles H. Baly
Funlisghar
Cioal Amgs

t*va taken om this subject, the atatas of the coal in=
dugtry, with a Fair asoumt of apprehensicm., I heard Lt sald
pevaral ysarn wgo Ehat be who Lives by the coystal Ball sust
be prepared to sat ground glass.

I think that I'll try not eo soch bo forecast, but Bo
ghow wou the trenda and let you draw your own 25fePeAoRS.

T moat important thing absut soal in the eightiss i=
that wa will be buming a Lot saore of 4t than @a 4id in the
snwmatias. I's aikfe that most of you have hsacsd soee §loosy
storiss about tha state of the coal industry, msost of thes
are trus. The indoatry dces suffer foom ower capaclty.
There are thaoganda of miners out of work, Hasny BlA&E hive
gither shut down or feducsd thelr peoduction, [Cegpite that
the outlook for ooal In the sightise im Brighi.

How, pome satatistios. Actusl bitwminous sutpuk in
900 weighed in mk B miklion toms. an 0.3 parcest in-
creases over the 74,1 mlilion tone prodesed during 1979,
Tais Lncrease was consldsrably higher thas the original
fapmcast far 1980 prodection.

Bafore I g0 on speaking Blithely about hundreds of
millions of tons of coal, I'd like to glve you am idea of
st how S0ch soal & million tone im. Df you ssuld pack &
2illice tona of coal lAto & neat oubs, you would have & cubs
shout thres hondeed faet by thess hundred feet by Ehive
tundred fest. Another way o Ehink of L¢ ls That you could
gat twa foothall fislds on esch of the six sidew of this
=illion EBon cobs,

To wndsrstend the diroction that ooal will go in Ehe
ninotees eichties, It Melps to pes where ooal Ras been. In
1940 v prodased 460 Eillion tong of copl, The ciatosspy
for osasl than were sanufactaring, which took 2%%, the steel
indastey took 15%, railroads took I0h, metall sales -- BOA%-
1y Boussheld furnases —-- took abowt 204, eleckrie wrilities
usnd abogt 10% and the Toat was axpoEted.

™a ups and dowme of ooal sines 1940 are falr indioa-
tora of o4r COMMTEY"S economic history. Its use aucged -
ward during the Sacond World War, dowmeard st war's sad,
then expsrisnced gradual galne with Sccaslosal abropt de-
clinas durisng Feoessicnary pericds.

In L19dH coal was traly king. It acoowmted for sorm
than half the snecgy used fn the Uaieed States. It powvered
the rallrosds, heated hosss, fusled industeial EileEs and
passkrated sare thas half sur elactricliy.

Bt by 1950, coal's customacs bagan to disagpear. FRall-
roads gwitched to dissal cil or sleceeisity. Chess nataral
qas and ofll took ower the hose haating basisess,. Bab saly
were thay cheaper; they were sasler to handle and djdn't
track o the carpete, FHew sethods of predustion eeduoed the
sbesl markst for ooal. By L0961 coal reacked the lowest law-
&l of production since the depression -— all its oarkets had
althafr atabilissd o Msclismed, all but ones the alaceric
utjili®y imduptey,

The steady ries In e use of coal to geharate eleot-
rieity kept pullimg coal production wp. By 1975, ssal pro-
ducticn suspassed Ehe tecosd it sstablished in 1944,

In 1340, although cosl prodocsd 5% af the sowmtry®s
electricity, the otilities took omly about 10% of coal pro-
duction. Wow, aeilities buoy T5% of coal production, and
ooal generates sbout half of cur slectricity. =0 much ooal
i whed bacadse we are uwming 17 tises as much siscerisity
monr ax ww did fm 1940,

we oan look forward te lneesasing use of ooal by the
slectric utilitiss not @aly becsuse of QEowing conpusptics
of slactyiesity, but becsuss e=sal will taks a larger share af
the gererating sarket. Tha rate of Lncrease Ln elesctricity
congimption won't be what it wag in the ysars from ‘68 G
*T1, when it ross At Th% a year. Conssrvation, plos & #low-
deem in aoonomic growth, will lisdt the growth in coneosp=
tiom Bo abaut J=179% & year in Ehe sightise.

The Hatianal Elsctric Melisbility Cownsil dietp that
ooal will have an increasirg share of utilitiss snergy con=
sumption. The Cowmcil's projection calla far coal ©o pro—
duyce half af oir slectris pover by 1908 and use 900 million
tong of coml, as compared with 540 million tons wsed last
yoar. The projection was mads before the sccident at the
Thiws MLls Ialand nuclsar generating plant, Coal could well
wnd wp producing S5& of sope of tobal slactricity by 1988,

I*ve aversgsd tha forscasts far the coming J0 years of
tha Daparesent of Enebgy, Ford Foundation, M.I.T.,; World
Coal Srudy, Data Pespuroes, Ing. snd National Coal Assccia-
Eion, The conpaneus ia Chat coal prodoction will seach I
billion tons by Ehe tarm of the OEATEEY.

Lesking forsard to & J billion Zon year for thoss of us
who sarn our Livwing in the ooal induatry, Le a heppy pro-
gpack, and it ghould mas prespegity for us daring ths B'm.

Likg all pleasant businsey forocasts, however, the pic-
ware fn not all parfect and growth will not be imsediste.

In fasr, far 1981, we oall this & "slightly® yeac.
Froduckicn will Tise slightly, and so will otilifies® om-
mispkion. Priced will risa slightly, @in respofes 10 & Bew
contpact with the Uaited Mine Workars and to gising cail
ratas,

The nev administration will isprove the opazatisg oli-
mats slightly and setallurgical ooal predection will impress
slightly an stsnl produstiss isprowves, yoo've quesssd it
"slightly.™

ror all the aptimiss generated in the coal industry By
the alection of Remald Mmagan, & Mepublican Senats and a
BODE CONServatlive Mougs, LE im unlikely that there is roo=m
far the kisd of drasstic gowsmeant sction that will have a
msrked affect on compusptizn and productiom during 1981,

It"s posslble, ln fact, that eoae of Che adninistra—
tiohn's sarly actions will daspsn our ardor for the hi B8
i5 tha Euibte Houss.

For inptance, new Bodget Olrecbor, David Stockman, bas
recomsandsd eliminabion of DOE's Soal ccaveralon office,
thus endimg a 3 year totally asucoessfol effert to foroe
wEilitien b& awitoh co ooal. Though the conwreios plan
did not guccead, thers are thoas who would faver mevislons
im the Clean ALr Aot %o kesp the program going.

fA addivish, thie ney administration ip plannisg e Fa=
conptrect the Synthetie ruels Corporation, placizg =ore
responalibility for financing on [Ee privabs sadtor, Shas
pediz=lng ocoal wsage potantlisl ln Ehe long Sarm.

In Ehn saln, howewer, we ahould view the new sdmini=
gEration as Beisg friendly toward our industry--proaisss
made by President Peagan, and the basis arvitudss of the
Ropublicans now chairing the various committess, tell us
that the long yeirs &F Fruseratics witk ispossaibly strict
fedaral requlathions are Swer,

Thae Offiss af Surface Hining will come wndsr pewiaw,
and the mepalt will bo caw ralas that @E11 not be owerly
restrictive and costly amd jurisdicticn will fetusm o Doal
prodoslsy atiteds, redecing fedsral participation Ea one af
providing gquidelinee.

This conoept was bahind the Act whes it passsd In
Congress in 1977, What eserged in subsequant yeafs wis &

4k jnterpietation. What will appear over the nazt
peveral yoarn will Be the Pepublican IHterpeatatios.

Thers will be considerable confusion for a while darismg
the sarly stages of the pew administration as many cuzrmnt
mine regulatory peRograss gEind to & halt. Tha feeling La
that £t will take & full yesr for the naw attitods ta ba
reflaoted,

The Clesn Air Act Amsndssnt of 1977 snd tha mequlaticss
it mpasned are aften thought of as hindering oocal markst
development,. I[ts reorganizaticn will ke on the saely agqesda




sew Cotgtend Bob changea and aserdssnta to tha A=t

wen 'L SSme adEy,

Eils tha PmpuRlizen party say be assumed to be geoer-

Freocal Ln egsiatary saceerg, this view say not be

by the new chalrman of the Secate EnVirorment asd

Bofks Sosmlittes, which handlss clean air spmondosnts,

s Bokart Staffard haw built a record of support of
=%l amard g I8 the pastk, such to ths comebsrn-

of coal sarheters, asd ha haz puccesdsd Sanator

deery gamdelpk, & high wisibility friand of our isdustey,

I =ennet laave Bha Fesgan admisiptration and Lts aktl-
tosmrd bls governsent withowt stbampting to derline
g Lscostence of owo pan, Jim Wath, the new Secretacy &f tha
:l:. el Senatorp Jim HeClurs, new Chalmsan of the Sanats

commltted
nr:i:..l.._—t is commdtted o the dsvwelopeent of albternative
. pazslcularly wynthatic fosls and geothermsal ro-
. &nd, be and Secrebary Batk are debermired o curb
nt excEeses and oo reatore a balanced appeasch ta &
: derulopsant prOJEan,

Witk yeor permission, Id like to broaden this mabjeck

£ %2 congldsr mireral dewlopsent or father lack of LG,
. Sgmator Fark Schsitht has Dssued this warning: "Hot
im the Fgvuse awaits suelden recognition of & 'matariale
jmie’ wits the poaslbility of more dsvastating affects
o5 current anargy crisis.”

Congresssan Jis Santind ke dons his begt bo underlins
problas, painting out that tha 0.8, is dengercusly oo-
£ on forslgn scurces for koy mirscals,

Culrently, we isport over 50 percent of more thas 0 of
Einarils essedtial to oor cowntry, In some critical
alys nuch g cobalt, pangansss, Chromius and platinus,
Leport rearly all of oor snnual oesds.

Bow vulnazable are wet Conalder that 30 pazcext of tha
3 known rogecves of manganess Ore are in sowthern
e in the U5 5.R, Withouot sangassess, It s wirs
y iEgosalble to sake iron ard steel, for instance.
For chroms ore the figure Ls 36 perosnk. Withaout
= Sl E prod high tape and Bigh press-
mlisys sssentisl [or electricity genecating turhinas,
murleasr feicbarn, for advanced sircrafu and for Khe pet=
bamical Lndustpy.
tomsstlc sources of thess minsrals 49 not exjst of

mining La sewerely restricted by cur own sovirenmestal
n,
It in an astoundimg fact that only & fraction of o
£t of 0.8, land surface has ever been Loothed by miaing
wech of this has besn Deatored. LSwre Blnerals are
. thair dewmlopmant pometimes Feguires Che persansnt
=¥ the site, just se highways and shapping centars 4o,
mere oftan, Bining represents only & temporacy distush-
af whe land whils Pestaross AFe eWtrsotsd, This Is not

of the land, [t is the Righept ase of the land,
Bt moat be doms to Begin & corrective appfoack Lo ouE
7
- re¥icw and isprove cuf stockpiling lava,

peliciep and programs
== Fe-avaluate our foreign policy in view of
pur saterikls dependency

- Ew¥iew Sir publie Lasids palisy
A L that regard, we sust opes potsptislly missgal=
== sreas =f the U8, for exploration and mining. We sust

w.'r_h e Prepldent and Bis admisistratios leading tha way
Bsiog par environmental walues asd gur critical mismral

Liefs armony, We should, ot the same tims, taks B
loca st resulations TREE restriek the desestic mining
1ry. e should offer special tax inesatives o domei-
Elajes conpanies for lnvesting In capltal ogulpmeank.
ThTe cannet D any guestion that assuring swppliss of
el minerals for cur isdugtrisy may be the mgt Sspors
welestaking ever to Face this matlon,

Asd now, back to ooal for my oonolusiom. . .

=y favorits cegaEine just sads public §n our February
tha resulty of & gutvey condotted by our ahneal,

feytora Coal Indoskry Manosl, It reports om the planning
= ﬂuclﬂﬁim eurrestly Being developed, by

clder mines being expanded and by cpecatjcnd atill om Eha
desiing board, Thess added capacity figures, supplied to
us by the mining cospanles, come to 515 million naw bone by
the ond of 1989,

How, all thiy say not happan, &s a hoge pet of vagariss
cakes effect, but the nomders reflect indastry cptimiem and
the combinuing comviction among bath prodecetrs and suppllsce
that coal will provides the answers to tho wafldeids energy
A1 lamma

B, thare we have a beloef Loak at ooal's past, 1ks
ghert and loag term [uture with ssphasis on the impact of
tha now sdministzatlien with fts Trosh attltuds tonard Com-
ditions affecking our industiy,

Conl L4 4k & creserpads, On tha one hand, governmssnt
poeparation ean trigger the biggest production surge Lm oux
history =- oo the cthes hand, public and environsantalist
prompife cas Lring about gevernsental back-tracking, thus
dgrylng ug e opportunity to contribuots a sclubion ©o
sRergy probless.

kS business men snd womes, we sost et Teallstic goals,
e Sost work tovard Bhess goalp with enthimiiss and coursge .,
g oust Pecome good communicators, taking car story Do che
pablic in place of sur vendency to talk among oursslves,
covinolng the ceoavinced,

fur isdustry leaders, individeally and through atate
a5l faticeal asss2iations, =ust be sore visible, mal sst
perfarmancs exaspley, providing lnspiration snd motivation,

We must take sdvantage of our fewly found oppartunitys
far ehe rewards can be great =- apd Fewards in life don't
g0 o the dreasers and the talkera and the wishers -- fu-
unrds go to tha dssre, asd baliswve s, this qreat ocoal in-
dustry, & comerstone of civilization, has & let to get

v




The suality asmoence of a laboTabory

icy amool progras is one o the most wital parts, IE
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corporents 80 that all thwes componumts may bé inte-

into an effective progees.
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. W fndtinced as & vesult of
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Lach of the thres components of the Lty asmirshoe

== informacion, incerpretacion, TespeRAE ==
be dirveloped with sccuracy, timeliress, and sizplicicy
EErl

Thedd mfpn?r;u ad artributes, when effectively

zad, will the conerel E&
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ion of vesc data,
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INTERIABORATORY QUALITY OOSTROL

P O, Grakhsa
Manager, Asax Coal Tompany
Midwent hrea laboratory

IErRoniCTION

The goal 0f ewery analytical labsestory and of avery
analyst is to produce highly precise and acourste analyses
in & Eimely and cost effectlve manner. Quality mssurancs
muat be an IATegral part of asy laboratory's stasdard oper=
atisg procedares o lnsgure the precisiom and accurecy of
thoss results,

T subjeot of interlabsratasy quality assursmoe 1s an
isportant one. Within the Epsporal and spatlial Limitations
of this presantation the necssslty for aad tha resales of
an active quality ssscranos progras can be discsssed anly
brlefly. Tharefore, a geseral cvecrview will be predsented
with & biblisgraphy which hopefally will b= of walos in
dewwleping, leproving or sxpanding a gquallty eontroldgual-
ity amsuranoe progras.

In this maxt tha Emrme quality sssurance and goalicy
oonirol are used alaost interchangeably. It would perhsps
e bast to Aiffareatiste Batessn thess Ewo tarms as has
Hauser: Qualicy eoateal i defined as thoss imbernal op-
erations perforsed docing the ssasuremsnt prooess Lo dssus
ment Che guality of dats whereas gquality asserasce are thosa
componenty performed om A mOore occasiconal basis, usually by
Eomaoee 09tdlds of normal oparations. to gain am Dndepan-
dent assesssent of scnitoring operations and data assssm=
mant. Thase are good dsfinitions but it is 4 Fficule Eo
categarize soms quality elements uhder sither one ar Ehas
ather definiticn. Therefore, thess Sorms will not be mutu=-
ally emclumive ax they are used (R Chis TexE.

HIFCONCEPTIOME ABOUT QUALITY ASSURANCE PROCRANS

Thrcagh leck of knowledss, alsmdsretanding: or by
dapign, mlsoonteptions about quality sssurance pEOQTasE
atound; eapeeially smong thoss uninltisted &s £a the fosdas
Eiftal statistical comoepts of sasplisg and sespls analymis,

Thres such mlasoaDeplichs &Zes L, The primarcy aim
of the Quality contral progras ie to chastise Ledividusls
or qeoups of fsdividasle whenawer & profeas oF & praduct
falle 2o meet specification. 2. Indiwvidusls who are Tomd
aut by these guality Sontgal groups are subdect to ridi=
cula, scorn and esbarrassasnt. 3. A guality ceatral pro=
Jras ia oo time conpuming, WIilimisng Teo much of the lab—
ofatory s owrall resourses and, thoe, dstrsctlng from tha
productive analyafs of actusl test semples.

In astualitys 1, The primsary pucpoas af the qualiky
ooakrel group in to kesp Individeils af groups of individ-
uals sut of trouble through Lts inspsetion and auditing
rales, This involves the seaivaring of pystass and proces-
durey, evalusting whether or not the writben peacedurss aze
baing followed, sstabliishing the validity of geosrated dats
and afmas of conoern. Deviatloss are reportsd and dooumsn-
ted leading to improvemsstes in methods and technlgoe with
4 cofCurrent leproveaant bn acouracy and precision.

2. & geed guality comtrolfguality assurance progras
will minimire the ocourrences that may lead to an esharras-
ming sltuation asd will kesp Ehis cause of esbarrasssent o
& least eritical lewsl, L.#., ths prebles wiil be found and

Ta

porrectod Befose 1t gobs completely out af saptral and
becpdicdized the profuoct's, inasrimwskion's ar the I.nﬂ:lui.ﬂ.u.-l.l.'lL
Eeputation or livelilasd.

3. It omn be more axpensive Is the lang Pun sat Eo
have & goel gaality cankrol pregeas than 1t oosts to have
ang, oven Lf the progrea takes 20-30% of the svallable tiss
and resources. Whemever dats is geserated without safdi=
glent control, its gualicy sey bocoms suspest. Whan Ehim
happass the old data is Eypically discarded, and new sam—
Plon are obtained and analyzed. Thes the [eitial offare ls
lont apd pdditional effoEt Bt ba expended to rapeat tha
PEGNGEAE .

Additionally, thars can be indirect coats associated
with an insdequstes quality control progeas: 1. loas af
respect. reputation or trost is the asalyst orf lak, 2.
bona of aslf comfidonce an the part of the Lndividual ana-
Lystn, 3. haightensd apprehension snd tenales Fros Being
ender increased pressurs o prodoce SOre Accurdbs analyson,
4. unneceEsAry rechecks af, worme yet, nanperfomance of

¥ Eesl Bnd 8. incfedzed mainbenance costs from
repairs which could have been detected sarly thesugh as
adeguste Quality somerel pragEas.

PEVELOPHENT OF A QRALITY ASSTIRANCE PAIGRAN

The doveloment and Irstitution of a peodustive gualivy
appuTAnDs progeas s s small preject, It i net somathing
which can dewelop evgrnight bat roqaires the dedlication,
imvolvement asd commltment of &11 Iedividusls. This Sose-
mit=ant muet staArt with uppsr Banagesent and Bp pasged dowm
ta Ehe analysts actually perfarsing the banch work.

For & labarabesy which has no formal qualicy assurancs
pragran, its developmest can sees to be an Losurscuntahls
prajeci. For a laboratery with an sxicting program. it is
4 contimsous, oegaing battle to maintain and updsts the
progsan. I
IRDIVIDUAL OOMPORINTS OF A G000 INTERIABGARTONY OUALITY
OO ROLAPALITYE ARFIRMICE PROCHaN

I. EBoandardised Fracpdiires

Tt first olement of a good peality sssuFance progras
is that of standardized Ssthods. 5Sosa tests are so eapir-
ieal &n nature that withouot gxact duplicaticn of eyulpsest,
gperating conditions and messuremsst cechmigue thars sould
bhe po agreemsnit batween aves ths mork copscienticap indi=
viduals (e.g., vlatils =atter or molsture analysis of low=
Eank eaalpl. Thus while chjectivity may regaiee Thak in
compliance testing the participatery fsctioms obtalm thelir
rogpective analyses indepondently, common ssase will Pe-
Guife that Ehalr initial actlom bs Agfessant Shon cooman of
standard procedures by which sach shall indapesdently pro-
DaEs, prapais asd ahalyse Ehe material In question.

Sovaral types of protoccla sust b sstablished
A. Saspling Prooedurcs
B. Se=ple Preparation Frocelures
C. hAnalytisal Frossduress

A, Sasplisg Proceduron

INpEOper sasplisg oF aasple prepacation han a far
gredter potesitial of introducing biss into the asalykleal
fosultes than e the analysils ltself. Corsidaricg Ehe
Eechnlque nesessary B peeperly Saks & representatlve sam—
pla from tan thousand tone of & material as hebcroganaous
as eoal; dividing and reducing this repredestative sesple
inke S0=10{ grams of laboEatsey sasgle suggedts Ehe valid-
Lty of this stabesant.

-



B, Gdample FrepacsElon

g rofduoible methods of riceiving sasplen, logging and
FEAring thesm suxt aleo Be included as a part of the preopar-
itien proceduren. Thess should allew for tresing the his-
Yory &%l custody of the saspls for later reference {ebsin
oI sustodyl. The method of bogging asd sterlng sasgles ap
ey are recelved can aleo be applicabls bg lowpping and
FRaring Teeesve splits amd analytical samples after mnaly=

FLE.
-=  Boalyrieal Procedacen

Asturate chemical analysss cannot ke baged solely u
he Tasponsd of 4 deviee - be it an lnatroment, Biman eye
=% “black Bax®. Ome needs to conaider the ehange of the
feipunes of the tast inotrsent So the charasteriseis FEDF—
Ertias of the ssught-foae-cesconent as it chasgas with con-
SHATTATAON, time, teSspecature, bamidity &nd etber "apwlsans
=sn%al factors™. The affect of othox propertles of cha
“oRgetent boing sought asd bhe prosectigs of ovkes SoEpo—
“a5tE withia the mateix of the sasple belsg terted muse
A.0a b copgidered.

Trerefors,; mtandard mnalytionl precsfdures Fer calibra-
Eitn and standurdiestics of the instrument siat ba @atak-

Liahad.

1 Equlprent Satslfp Frocedarps

§: AT least ®we coples af Ehe Lrstructicn manual, in-
=luding sek=up Instructions shesld be reselved,

E. Ome is for gensral use, tha other is for the files.

B Coplew of Fepalr manusls, wiring dikgrRms , PAEZE
lists, ste., ghould be cbtained.

=+ The sat=up prossdures Ehould be based apan those &f
the surmfscturer,

+ Calibrastion Progsdures

8. All sesontial calibration materials femighes, thar-
socouplen, galwonossters, ete.) phould Be traceabla
Lo Hational Bureau of Standazds,

E.  Mreiekan prosedures fog perindle feveriflcation of
the aceuracy of the calibravisn materials vhould
b ewkabliaked .

=+ Tha iedividuals doing the reverification of the
calibrabion saterials ghould wee HRS salibeating
mataslals and furnish eeckdfloabes of recalibFatian,

2. A written himtory of wher oalibzation matacials wera
Ferchinsed, recallbrated, ete., gnd by whem should
be maintainad.

itasdardization Procedutns

&, The purity of standards, galvents ard resgents
Sheald bo checked. They must be checked far
Etzangth, for deteriorstion with tlme, tesparatufa,
famidity and other erviremental factors, for sane
tasination and for espiration dates,

5. Tha purchasing procedures ahsuld he standard] gud.
Evarypans in the latoratery sysbem abeuld use the
EaSs maberials from the mame wvendsryg,

T. Onaly standard refarance matariale, tracekbls to MBS
Frandardy, shoeld be ysed,

1. Frepace resgents carafully, Procsdures for prapar-
Atlom, use, sborage and restandasdizatlon of Foa-
Fanty should be docsented.

®- Only kigh quality glassware ang erielempnk §hkenld
8 desd SuEing preparation, stasdardisation and SRE
=f atandards,

£. The contalner sheuld be labelsd as & whan the stan-
dard war prepaced and sEandaTdissd asd by whes, Tha
standard sheuld be discardsd before the sontalmer ia
sEpletely sspety to mwald Ponslble contamins® ies.

75

¥. BSacondary of Eprtlary standards eas be used fas
Fedtandardization. Thoy are less expensive and
plentifal, Thase may eansist of:
8. A previcusly analyred roued robim sz le
ib. & purchased secondary seandard
itl. & previously analyzed test samale in whiich
the valor 0f the components of intofont are
kst with & high degrea af BOTERRSy,

Danlity Aesurasss Check Peccedures

Dality sssacance procedures shewid inelisds the asely=
=ls of unifomly distributed check skspion. Sosa
should be knews by the snalyst in ecder o previde miss
Bar with Issedjats feedbagi, Others abould be knowm
emly 4% an appropriats time after the arwlysoes Bave been
submitted foF feview in erder to sbealn as unbipged
Eeasure of the performance of Eho analyat asd of the
Emat.

a. Blind duplicates should he arhlyred. Twe types are
CRoORPesApd |
L. Unknown RO the anslysks
ii. wunkrown b the laboratory = sutmitted by the
easplar and enly knows after complotion of kg
asalysls &nd she submittal of e analyeizal
TepOEE .
By Zpiked samples should be Ineludsd,
2y BLanks and spiked blanks shemld ks Incorporated [n-
& ks progras,
4=  Peund robin ar split rEples atould be snalyzed
regulariy,
. Eynthetic, "iunk® pemplog ar Tartiary atasdardy
#hoald be & part of the daily routine.
. Cortified mtasdacds should be run Tagalarly.
- FPreficiency sascles are an Important regulfesent
far the program.

Palnterancs Proseduros

Procedures sust ke established Frescribing percais msin-
tenarste functione,

&. Pericdic preventative mairtecanos oF UL S
checkoat shoild inelids,
i, lubricating, changing £ilters
bi. elsaning, dasting, sashing
LLE. replasesant of wern pares
iv. resalibrakion
k. The equipment should be Benitored Eostinaly:c
i. somitor wear, B.p.. of hamsersiiis Ir¢ mcrepn-
ing the prodese
li. manitor for and coTTecE jooae belts, paazds
11i. =onitor far unusual NELGEE; speed, Appeacance
er condition
Pe  ToE eqUlpSent shomld be repaired as needed gnd paad
Flntenance recosds must be koept.
2. A atasdardited squipsent list ac Leventasy ahould
b malrtained Becaumes
i. this sllevs for ecasisr troubleshoot ing, fe=
palr, 4% replacesent of maijRant
il. ths cemtral labh can ast am a supply warehcime
far spare parts, AEcessories, saterials and
s line
Eid. this will minisize Bins cawped by diffarase
Eypes of squipment

The Follesirg lists information wiish should ke om file

for all laboratesy equipmaent

1: The name of ths sasafastyrar

1. The sqaigment modol and Bof fal numksr

3. The preperties wubject to atandsrdization

4. The cange of speration asd the Tange of calibration
5. A reference Bo g Fecegnized calibrakisn procsduss




Ga  The Crequency of callbrat bom

T. Allcwable talePances &F Bawimim senplblvity

B, The source of verlfication

9. A cheonelegical kistory of repaire, =soditficacions
or wsubatitubisna

19. Traceabllity of Tefersnce standards o the Hatlional
Birpay of Scandards or acoeptad walues of nekural
prysical comatasta,

&. Appreved Msasoresest Procedares

A, Aocoptabls msasuresent procedufes BUST incorporiba
the basio concepkte of callbratison, stasdardization
and sainconamce discussed akove,

b. Host srandard peecedares have their hesis in aEan=
dard mothods Fpom EPA, HNIfaH, arher regulatory snd
goversmantal suthorlty or by ASTM, ANSI, MM oF
prher industrial comsensus groups. I8 Ehe Lebara-
tory*s standscd opdrating pracelce is a warisnt of
ot of these standard procedufos the sSTasdard pre—
cedure akould be referonced and the devlations
noked,

5, GStatistical data sbould Be Aoted staking the axpscs=
ted ropeatabllity and reproducibiliky of the teat
Arka .

4, Fropsr methedeloyy for weighlng, measuring, clesn=
ing are sssontial.,

. Chutioss & safety compidarations wheald ba Lisoed.

f. FProceadurss for pocferming caleulstions nesd to be
listed. The data review proceducs ahould be dis-
[STETTTL

5. Reperting protossl should be noted.

SAMFIE EXCHASGE PROGERMS

Tha laboratory shosld sngage in sove than oo pEO-
fictgney tenbing progeam, especially in thoss spompaced by
faderal agension anch aa EPFA, WIGEH, Dapartmant of Comsmarce,;
Bto. Thass provids an scenmosmic soafes of high qealikty
"srandards™ and usder soms olrcumstances particlpating cam
be paramcunt te “cereificacion”.

& special type of proficiency sasple ls that from &
progeam asit up for interlaboratory cospacisehn. Thess aplit
masmple or pound robin samples can be dome routinely o mon-
itor resulbs produced by diffarent laks or 1t can be o
whanaver twe or more labs prodocs dispacabs resulEs.

Whenevee wndsrtaken for the latber reasan the ex-
change should be preceded by & vialt ©o asch Leb by meaborm
of the other Lab*s staff in order %o slisinate any cbvious=
1y nesmeeandard peactioes o to select potential mources of
orror which will bs sanitored Iy the cxchange. Whather the
bias &8 caused by something withim the lab or whether the
blas Bas Bees introduced Ln the saspling orf pEeplrdtion
staps of reduction and division eoculd be debermined by such
a wisik. Thie ccald bo less oxpasaive Thas condecting a
pargle oxchange that may otherwise Eall nathing.

IFf ths scurss of the bias i3 not located by the ga-
chamge vizies tha langth of tha sasmple awchange. the Sype
of smsple exchanged (its pbate &f pfeparation, ton slpe,
at=.] and analydes determined will depend upen the natits
af ths maspocted prablas.

T senple sxchange progoes Sudt be well thought out
in sdwvas=s LA orfder to goarantes that cmce the exchange is
cooplets, smanlegful redulks wEll be obtained which will
withor locats and idantify the souree of Che bias o will
Five dlrection a5 Eo whab Eo da npxt.

I the exchange is a pericdic interlabaratory cos-
parlecn sutually agresd upon in advasoe by the parties, it
is Imgortant to establish what setheds wlll b used by each
pasticipant. Different methods can yield alightly differ-
on% results. A alighely poaitive or elightly negative hians
by e mothod ap compared 5 ancther in pot Do be wRERpoc-
ted. Tha Teport form should contaln space to state which
Sathad o eeed oF how the sethod waed variss from the stas-
dard procedare.

Sems rousd Pobln prograss are available ocomsercially
and are sspecially useful %o laboratocion who have Emade=
quate tims or sxpoftiss bo formulate thelr owm program oF h
to those who w=ant an indopscdent third-party basin far thalr
quality contral progras.

II. Documssntstlon

The heyseens of any Toallty assurance progras ia doo-
upankation., Fach compensst of the proqram pust b sdsquite=
1y documanted ln crder to provide the historleal perspective
whish i cecennary in devectlng trends which can ba helpfal
Ln Eaking sarrpective actions. Formal standsard operatliog
procedires must be writtem and all procedures srould be
ditgd an b lasise and review date, ALL calibratisn and EPe-
standardizaticn sctisns ahould be dated snd noted, Feaales
cbtained from qoality assurance sEsples Bust be receodsd,
Fepalrs and other salntenance relaked evonts, besparature,
mmldity o cthet snvirensantal factors should bo poted.

A chalm of custody sphould b maincaleed. AL lab baech
aheets should be dated and initialed; all reports should ba
Astnd asd algred. IF there Is any geesticn aa te whethar

& nusber of event la Imposrast; it abhould be recorded,

An especially raluable methed of decusenting data for
shich ehe data eEepd i3 a8 Ilmpoctant ap the data Lteelf in
the Contrel Chare. ASS Masoal BTF 150 iz & valuable Esal
for suggnsting varicas typea of sws control charts. Flg=
aFed 1-8 alss show warious applications of control charts.

III. O[ata Hanagoment

Dati EARAQeRent conalsts of handling the data whick
is genorated, 1% should be in & ForFsat that alloes 1t to
b roadily sccessible for use. Manual sethoda soch as tha
cestrel chirts santioned above, bound laboratory nota Books,
file cabirets and microfila are much im nee today. A de=
chalon should ke mads as to how long sach type oFf document N
will ke reeained on file. h‘
Moro and oarp, however, SORpUTers are taking ower the
pansgement of dacn flles, The hoak=up of Lnatrusantation
with the appropriate isterface to compaters allows for dir-
ack acguisition of ehe ciw dats into the compabor mesary.
TFhis eliminates much of Eha wbutcea &af of¥er Which oould
oEcur Ln data Bandling. €.5.. trapaccipticn srrofs, calou-
latlen errotn ard eypographical errors, The physlcal sa=
quirements for data file storege ls ceduced, data is sasily
sccoaaible and can be produced in almost amy format dedived,
either an Faw afF calsalaesd ARCE.

v, sudieisg

Auditing inwolves assertaining that all dats generated
and all eepacks are complete, clear and comciem. All gual-
ity appufance proSedubed Are Feviewed To ses Shat they are
followed exsctly and cooplobaly. On-alte sufveys of sates
1lite laks oF indepsndent performance asdits of & laborse—
tory sytas im a very leporktant part of & quality assusrasce
progras. At Elmes an Yootplder® can detece daviabions Crom
qoend] 1nboracory practloe that kave boes aveslesced by T
wip leyaas aF tha sike.

Por all precedures, thefs heeda ©o be a formal pratos
ool for seview, approval, agdit, update, recall and distri-
bakien of ehe sekabllabed procedures. Inaccurabs or dmib-
datod prodeduses can causs quality problesa. It ie A=pas=
tant to keop & record of all sxisting and Torser sTasdard
proceddred ; 48 it may be leportant to know hew the procedurs
mepd to gonorate Eoday®s data differs from thoe procedacrn
used to genarate wimllar dats elfe S0¥ Years &J0.

. Trainieg

laplomentanics, documentstion and wtilisatiom af & ‘-



dividuala using the system do mob undgrstand it. IF the
formal deccasnts described sbove wore presontsd sl st
cnos o & typical analyst e would be cvervhalsed jost by
the ehasr volume of the matesial. The formal stasdasd
Cpacating procedures sheuld prisarily be wsed as & cefor-
ance. Instroctien programs referessing the foarmal standard
operating procedurss should seeve as the maln trainiss lpn=
strumgnt for the analysk. Skarktensd bench sheek lnatrocs
Elens should be avallable for routline daily wee,

Akn adeqoate training progeas sort bo an intagral
part of & quality assurance program, Subiects for discus=
sion abould inclode: saspling, saeple preparation and
analysls procedurss (including sek-up, =alibzation and
standardization), quality assurasce pricciples. safety and
Leqal regulations governisy laborstory arslyses.

Laws such &s Ethe Clean Water Act, Fosturce Conserva-
tom and Resovery Act, Jocupaticeal Safety and Health et
and othera sstablish ponaltiss =a individusls andise ceoe
Panies for violatioms of thess acts. Inassesh &x thepn
quldelines affect the mnalyst, chis should B cormunicsted
B him.

‘.Lqul.l.ty appuranse peogram will mokb be affective if Eha in-

FIHAL OOMSIDERATIONS

Urganizations acd govermnmental sfehsles sco pursalng
¥arious acegoditation progesms. The rebirth of coal urili=
zation as &n increased esergy scuroe and & & Fesdmbock Far
other tachnoloqles has iRcoeaned the necessiby For increased
Teality conteel at labogatories esgeged inm coal asd coals
related teating., This ia parely doe oo ks eafitizoslly
tlaing world-wide esmeqy costs and the secesmic incentives
amscoiated with compliance testing. Sericter envirossenzal
requiseions maks Lt essentlal Ehat reguleed analysen ace
peecliae and accarate. Adding to the Aifficulty in citaln-
ing “accurate” &nalysss are the desardy mads by an ever in-
FrEaslrgly Sere technologleally ariontesd society that, bg-

use of great strides and achisvesents made by technology
in athar areas, fnais® that analyses alvays be done more
qaickly amd sefe accurately at lower and lower comeantra=
tlons. Fotential aocreditation programs meed s B goruti-
nized ko detarmine if such programs would be beneficial Im
doaling with thess demands placed wpan laboratories wndaged
in conl and casl-zelated testing.
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