
J s it simply their repulation or arc air 
I n1t;.1ry rig~ unc of lhc l1n1des1 rigs in 
Ii up1.:rn1iu11 k,Jay '.1 

Ii lll~ij' lie 1hc l.!nginl!. or the com­
ph.:.'>S,)r, ur ihc couli11g fun. nr tile ham­
mering acLi vily that lakes place t.luring 
t.lrilling, or il coult.l be all uf the above. 
Whalcvcr lhc causes. il is clear 1ha1 air 
rota ry t.Jrilling rigs ~u-c loud. 

Because of this , Lhe National lnsli­
LUlC for Occupulional Safely and lfoalih 
tNIOSH I is in vesi iga1ing 1he noise expo­
sure, t>f \I a1cr \\·di t.lrillcrs while lhcy 
Jn: Jrilling. wati.:r wells for our cnmmu-
11i1i~!> . Nalil)nally. 111ud1 allention has 
hi.:c11 gin:n h1 lhl! ever-increasing prob­

h~lll ut" American~ !using their hearing 
Uuc l1J l11..:cup; .. .llional noise e:q>oMJl'c. In 
I 996. NIOSl1", Nalional Occupalional 
r~ '2'se:.m.:h Agenda iJ~111ilied hearing loss 
a~ lhc most cn1111lllHl l)Ctupatiunal-rdatcd 
di,casc in lhc Unilet.l Slalcs. 

Previous health and 

safety investigations of 

the drilling industry by 

NIOSH indicate that 

water well drillers and 

helpers are being exposed 

to excessively noisy 

conditions during drilling 

operations, especially 

when operating 

air rotary drilling rigs. 

Previous heahh and safely invesli­
gmiuns of Lhe drilling indus1ry by NIOSH 
i11Jic:aic lha1 water wel l drilbs a11d helpers 
are being exposed lO excessi vcly noisy 
co11di1io11s during drilling operations, 
r.!sp1.:~ially ,vhi.:11 operating .1ir rotary 
drilling rigs. 

What Is Too Loud? 
h is impot1anl lo understand lhal loud 

noises can cause pemurnent hearing loss. 
But iL is just as impor1n111 lll undersiand 
1ha1 hearing loss can be preve nted by 
knowing what levels of noises can dam­
;.ige our hearing and taking action to pro­
tect our hearing. 

rvlosl of us cannot readily explain 
whal i, loo loud. We know lht! di ffcn:nce 
bclween somelhing 1ha1 weighs 5 pounds 
and some1hing 1hal weighs I 00 pounds, 
bul mosl ofus t.lon·1 know the difference 
between 20 LIB noise levels and I 00 ,m 
noi!-ic lcvd s. 

Many of us do 1101 even know that 
we measure noise levels in decibels idI3) 
,ir A-we igh1ct.l decibels idI3A /. The 1cnn 
dB1\ refers 10 noi se levels dc1cc1able by 
lht! human ear. l11e A-weighting or '\ IRA" 
adjusts llw ··ds·· noise levels 10 account 
fur lhe shape of lhe human ear. because 
the shupe or our car~ causes a change in 
lhc nt>ise k vd , as lhcy c111er 1hc car. So 
when noise levels arc expressed in 1enns 
of human hea,ing, 1hcy arc usually n.:lc1Ted 
10 and 11icasured as dB A, or A-weighled. 

Gcnernlly, Ll1e rnnge of noise levels rd­
eva11110 huma11 slUdies is be1ween O and 
120 dB A. Any sound leve ls under() dB A 
caunm be heart.! by the human ear. Mosl 
sounJs 01·er 120 tlBA will likely dam­
age human hearing i1111111;diatcly, and 
somelimes painfully ant.! pennanenlly. 

N,,rmul human com·ersa1inn occurs 
arount.l 65 t.lBA. l..eu\'es blowing in Ll1e winJ 
an; about 25 dB A. Revving motorcycles 
are abou l 'J5 t.!B A. ant.! air-pmvercd juck­
l1ammers arc aboul 110 t1I3 A. 

Pas1 and cu rrent NIOSH research is 
lrying to it.lentiry at wha1 noi se levels 
human hearing becomes damaged. These 
studies have slH)\\' ll tha! expti.,urc tu t.:XL.°CS­

sive noise levels above 90 t.!BA for more 
lhan eight hours a day over a 40-year 
working lifelime increase, your risk of 
losi ng your abili1y lO hear. 

These studies have also shown that 
hearing loss can h~ painless. occ.:urs over 
long periods of time, and cannot be med­
ically corrected. Even today 's medical 
1echnulugy cannol repair or reverse hear­
ing loss. 

Are Air Rotary Drill Rigs Loud? 
To address 1his 4ues1io n. NIOSH 

invesligu1ed three differe111111ot.lds of air 
rmary rigs wilh lhree differcn1 drill oper­
alors al lhrce differenl silcs (Rigs I, 2, 
and 3). 

Whal type or air rotary rigs were tested 
and what were they drilling'/ 

Testing on Rig I occurred while it 
t.lrilkd a 6-inch dnmeslic water wcll 250 
feel in dcplh in glacier lill (unconsoli­
da1ed material ). This 1rud-motn11ed rig 
hat.l a compressor i 660 cfm I. a large cool­
ing fan . and a Jedicated engine for drilling. 

Over a single Jay. cJrilling operations 
and noise Jesting '.') taned al t.J:30 tun. and 
co111inucd lllllil 2:(X) p.111 . (-l }; hours! when 
1he hole was compk1ed. The hole was 
t.!rilkd wilh a t.lown lwle pneuma1ic ham­
me.r bit while water was used to n.!move 
cunings and suppress the dusl. The sur­
face casing for lhc lmle was pu,hed i1110 
1hc hole via 1he rig 's hydraulic head. At 
Jilferenl times during casing instu llution, 
1hc casing had 10 be hammered in10 lhe 
hole wi 1h a mmlitied pneurnalic hammer 
bi1 on 1op or lhe casing. 

Rig 2. ~imilar lo Rig I , was lruck­

moun1ed. hat.! a compressor (-150 cfmL 
a li.ffge cooling fan. amJ a dcJica1cd engine 
for drilling. 

Photo by Byron Adams 

On 1he day or 1es1 ing , Rig 2 firs 
workeJ 10 reu·ieve a drill bi1 lusl in lhe hole 
lhe previous Jay. Aflcr lhc drill bil w .i, 

recovered. drilling rcsumet.l lt> eomplc1c 
n 6-inch do111es1ic waler well 245 ree1 
deep in glm:ieriill. Tesling began al 8: If 
a.111. and ended when ii staned lo rain a1 
12: 10 p.m. (almost 4 hours) . The hole 
was Jrilled wilh a t.lownhole pneumati( 
hammer bit while waler was us.ed le 
remove cullings and suppress the dusl. 
Again. similar 10 the silUalion for Rig I. 
insl.lllalion or the casing involved push­
ing anJ hammering the casing into the 
hole wi1h the rig's hydraulic head. 

Rig 3. al so 1ruck-moumetl. drilled ,1 
6-inch domeslic waler wdl 110 feel dee1: 
in setlirncmary tleposils . Drilling opera­
tions i.lllU nnisc tc~aing bt!gan at 9: 15 a.m. 
anti enJed al 12:20 p.n1. when Ll1e hole was 
cumplc1cd (a liule over 3 hmirs). Rig 3 had 
a ct>mpressor (-150 cr1111 ant.! a large cool­
ing fan. hul, unlike Rigs I and 2. uset.l 
1he lruck 's e ngine 10 t.lrive the drilling 
head. The hole was drilled wi1h a duwn­
holc pncunrnlic hammer bil wilh lhe rnl­
tings being renrn ,·ed with water. In this 
c,isc. ins1al laliun or 1hc casing did 11ul 
requin.! the casing to bl! hammert!d into 1he 
hole; rather. the casing \Vas dropped i11l0 

1he hole by hand and then grou1ctl in 
place. 

Whal kind or noise lcsls were 
rnnducted on lhcsc air rotary rigs? 

Two types of noise mea:rnremenls 
we re 1al;c11. One focused on lhc actual 
noise generated hy the drill rig. Th~ lither 

focused on ht ,w much 11ois~ Ilic drill oper­
ator was actually e.'\post.::d to. Noisl! meas­
urements on the rig were taken lO iden­
tify how noise raJiall!S Plll from the rig 
ant.I what area~ arounJ the rig are 1he 

kmdcst. Noise 111cast11\.'lll t nt s 1111 tht! drill 
npcr~llor were taken tu identify how lllllL'.h 

noi~e the operator wa:-. ~xposed tu ;.1nd 

· continues on page 20 
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Figure I. Rig I soundprcnurc p1ofi lc. 

f10.11c1;9.- IS 

1\hal 1lril ling a...-1i 1 i1y pnwitlcrJ lh,: ,,:1\::JI· 

N11i:.i.: 111..:;1,-ur..:mi:nl s 1:.umi:11111l•:. 
n:l~n\:d tn;i.-; "~•11nd prc"un.:"' 11r ··,uum.l 
l.:,d 111Ca~111\:1U.:UL,·· , ;uoum.l lh.: n :.:. w.:r.: 

1;1l.\' J1 at pniub ,:., t:.ihli ~hi:d 1111; griJ 

'}'ll"III a11..:rtln.·1hi ll ri ;: 11.1:. 111p,.•)1l11•n 
;mJ n::iJ) h1 .lnll. 111..: li::.I pi•mh 11..:1,: 

un l: -m.:1.:rl·...- 111..:r, . :1n1J lhcto\J\ ,i ,..:11( 
.my grid :.y:.t..: m 11:i, n,1 J.11:.:rthan 18 A 
,lU llleh!N. )l1111e1er. :JI 11111~1 , ii,:, th,:1,: 
11,:n::.11r1:n:.:f.: .1 tur.::.l lr,:i::.. l11 ,u~.,up· 
ply mu.:I:. ,:t,,:. 11h:.i t limiteJ :-11111..: , 11 the 
nK·:t,urin;: poim~. 

A ll ,ll the n,,i:.c ur ,ound pri:~,111,: 

1nl·:i:.t:r.:1 11.:1 11,11 \·ti:1;1l.e111,tt l} 11h.:u1h.: 

ri ,,: \I a, d1i lli11.:;. Nui ~c or Mlllllll pr..-,~uti: 
:1M:a,un:m.:11t:.\1crc nc11. 1:il.cndurini;111~1-
,lnllin;;1lo.:ti1"'l.,1,r\\h,·n 1hi: , •p,,·r;11<1r 11a:. 

X in MEiERS 

aJJiug, or 1i:111m in~ Jrill ~tcd . .-\II thc 
1h11~ ur '11111\d pr ... .,.:.un: ,·al u..::. rccorJcd 
fi1ri::k.:h 11-•irn \Wn: th ,..· n ph1t1cJ .iml cc•n· 
1111ir .. ·J un a 111:1p h• , h.,w how tlii: \'JI")'· 

in~ 11u1i,c ti:1ch r.1d1: 11 ..:tJ 11111 aml ;1w:iy 

fr,uu rh..: n;_! a:. 11 w ;1:. Jrilling. 
N,,i . ...: m,•a:.111 .. ·11i.:111,,,n 1hcJrill 1>pi:r­

,1t11r\\,:1i: 1:11.....-n 11 i1h :.in in~tmmi:nl ,:;alk,t 
.1J,,..11n, .. 1.:r. ll1i, m.,1n11 u.:n1 .l..:-1l·CL1. nui:-c 
\1i1h .i m11.:ru1,li.111..- p11,1ti,111cJ ni::1r th.: 

"f""·r.1111r\ ,·;i r. Tho: 11u.:r,1phon,· i:. c11n­

lli."l.1•i.l h1:1:.11i:1lJ J;11:1.:,1llcl1i1w1 (l,1111p1.11 ... -r1 

lhl.\ wurn ,111 1h..: 11pctai.1r ·s he-It. The 

d11'\11 11,:1.:r .:vnt1nu,111,-I~ 111.::i:.uri::. :111J 
pn,,:,:i, :,,.;,rn,i., i: k•1·d ;-. 11.::;11thcu1t1:r:.11or '.!i 
,:;1 r. 1h,·11 :11111 ,111:,11.:;1ll r l':1lcu b 1c:. 1h..: 
a l'cc ,;:.: k•1d 1,f u .. r,.:i:\[111:.Un: 1h;11 th,: 

1•1i...:r:1w1 .. t11.1111 .. ·.!11hikh .. ·w:t.\1\,:a1i11g 

.-\ 11111.: 1111111 .. 11 , tud} 11;1:,, abn •"111\· 

du,:lc,I 11hil..:1l1,· d11lkr,11~ ..: 1li..:Um,imi:· 

16 .-----:,-_ ,,._,-:_":-.• --------, 

lcr. ll1i:. ~I ii.I~ h1;:;:,:J th.: 1i111i: 11f1 hi: Jjf. 
f.:n: 111 drilling :11.' ll\'i1i1.•, (Jrilliug. ch:111;:­
in i,; drill ruds. llu,-hini; hul,: . .:lt:.I pri:­

fom1c tt hy th.: upcrJhlr.111.: tin'k: 111,it ion 
~tUd} \ \;.a, 1h,:n .:11rn11;1r,:U t.1 111,: 11<1i ~i: 

111..::t,ur..-mcm:. ,:,,11.:.:1..:J h~ th..: J ,"1m..:-

1cr in i1kntify th.: u11i :.1.· ex11ou., ur,: t,1 1hc 

drilkr whik pc1 fi,rn1ing i:;1d1 Jri ll ing 

a.:ti1ity. 

llu\1 lnud \ICn: the :1ir rot:iry ri:,:.~'! 

Hi:c / . N111:-.: 111..:a.,uri:m,:111, 1111J i:11-

tify hm1· mm.:h nui.:.c 11·a:. rnd 1.1 1111 ~ 0111 

fn1m tl 1i, ri;: :m: , h11wn iu fl;:uri: I . ·111b 
:.h1111:. .m.-,l, 1,t"1111U h• upp.::r•Jl l dU,\ 1111i-...: 
1,:v,:I, ;1f,11tg th ,: :,, 11J.:, ,, fth ~• fl!, II h,: 1,: 

lhl! 11!(:. ,1111h11;,: l,111 . ..:n,,:me. an,1 c,1111-
p1i::.:.ur :iri: lu.::11 .:J. II i, :d:.u hdr..:1·..:J 

th:it ihe 1 .. ,: .11 i1111, ,f 1h,: hou~. " lk:rc n,1ii,,.: 
111.:,N11.:ni.::m,,·,~1l,lm<1~1.1l,·11. 1i:,ux·1,·d 
th,: ,J jf(u ,i,111 uf lh,: lh ll!>C g ~· 111.TJL.:,I hy 
th,: n;: anJc:iu,,:,I :.i 1,:1 i:1li.:rJl11 •11,,1 1h.: 
noiw. I hc1~1II i:i:;11r1.• l , h,m, nni,..: Ii:,·. 
cl, ul 11111n: 1h.111 1JO dB A .11! .1111111111 th..: r i;: 
,:.\C.::p1f11nhi:l>:,,: l.[i:ll l"P(Ol' I 11llh1·ri;:. 

Thi:. .,ri:a ,, w l1,:1c 1!11.: 01i.:r.,111r·, ,·,,111rnl 

p.ind i:. l,,,.:;JC..:J 1'11,: li:n!!lh 111 11111.: the 
11p.:r.11,,r :.1:1):. 111 1h:11 .in::.i 1\ l1i l.:1h1ll111 ~ 

wi ll imp:sd lhi: tu1,1l 11Pi~c e,11ti-11ri: 

Nu1,...-111t!a.,u1\:nh:nt, h . ...:urJ..-U h\' the 
op..:1:,l,1f 0 ~J,,~i111..:1 ..- r amt 1l11ri11_: !hi: ·1i111c 
m111iun :.tu,ly ;ire :.huw n in Figur..: 2. llli, 
, 111,1\:. 1h.11 1hi: ,1f'l,:l~1h1r w:i, cx111i-ed tu 
n, 1i~c li:,d., .,li.1\\' ' .10 dB.·\ ,lunn:: nm,t 
;,f lhe a..: 111,11 dnllim: u( 1hi: \1:11,·~ wdl. 
ll1e 1111i :.i: l.:1d., li:Jl~hduw9tlUUAunly 

11 h..:n th.: ,lrill ,1pcr.11ur 11 ;" llu~hm;: tht! 
hulc. Uunng ll11., hi11:;.1hc 11p,:r.i1ur "a-.: 
,1:mJin;: .1hu111 15 k,:I a11·;iy fl\•111 lhe ng. 
111..-11,i;il u,11~..:,h•:.ag..:\·:1k11l;Jtc1 I hy 1h..: 
tlu .. m..,,·1er l<>i 1h~· I r lk•uf'o 11 i.,ul. hl\:um· 
plcti: 1lw hnk imli.-al.:., ch,: 11pc1~1111r;ll'CU· 

mula1cJ 1.1~ lh!l\:i:m 1•1 hb l!Jil~ Jl!,m­
ahk l1111 it a, r,:,:<1 111m..:1i.k1I I>~ li:,kr:d 
.. 1;u1tl:,11!, -in 11lha 11 ui.l,.1h.: ,1pcr:11nr 
h:iJ ;m ,n .:1 i: .,r,"t11l· ul 111•1:.I! ll~ .1h1111t • 

.'-l p,.:1.:L·11l. l11 f.1.:1. th,: 111i..:r.11t,rr.:achcJ 
hi,1t;11I~ .,1!.,11.,l :k 1,,., .. ,- ,l, "·' l!~· in :1 li1-

1lc 111.:r .in hour rntu dnll111 ,! 1111 , !u• I,· 
Th.: 111:11111..: .... "u i. ,r 1111 , 11 .. i,c ,,.i: ri: .\· 

p, ,,111 1! •,1 ;1, , lu,: I•• th.: \' ,\l' t.: :.!> 11\' m1i,,: 

l,:1 d ., 111111,, l ~!l ,l\i .-\1,·111t.·n.:rKl'd d 11r­

i11;: 1h.: h.1111inc ri11_: 11l 1h.: 1.,,in ;:. F111.1tl~. 
ir 1lu ) " l'...-r.uu1 11 :" l·,•11,h1.:1111g 1h,.- ,:1 111e 
Jrilhn,,: ,1,;1111 1~ t"r S h,,11 1, 111, 1c;i,I 111 
t•nl J -l :-. h,w.,r:.. h.::1111uJdhawh:,da1111iM: 

J,1.-.:1;;.: •• , ~7fl p,.:1\.'.,: 111. 
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Ri.i: ::. N11i--c mc:isurcmelll.~ In idcn· 
tify 11111, much 1111i ,;:e w:i~ ra11iaring nut 
from thi.~ ri;! arc :.hown i11 Figure .t Thi s 
slk1\1, llll' luml.;.,;:t:1.1i-:11 1Xlt.ll!;\:uiJ:tll(11-,:J 
lnhcc111 the ldt si1lc c1f1hc ri!! wlll·rc 1hc 
c1ll.ding f:u1 i., h:atcd Funhcr. ~ i,; t\:lk-,·L"tl 
lh :11 if noi,l.° me:L,mcrncnt:i. cuu lt.l h:.i,'e 
b<.·cn 1:1!,.en 11 here the supply trud: was 
p.irkc1I. lhc ri;:ht s ide of the rig wt1ultl 
:1 1,o ha1·c h:1J 1.llldl\,\ 11r :iho1·c 1111i i-c k,·­
cls. O\·cr.1II. Vig.urc J st11m·., 1h:it 1he h•m.l· 
e~I .iri.:c;L, :ire along bo1h .,jJe)> nf the ri~ . 
Flnih :ncJ:- in front :mt.I h:u.:k of the rig 
h:i,c nni °' l° kvd,;: ju:i. t hclov.· 90 118A. 

I Jowe\·cr. lhc area :1n•uru.J the b:1ck Pl'lhc 
rig 111:.iy hJ,·e h.:~·n louder ir mcasurc· 
111cnt:, could h:in: hccn taken where th..: 

Nuise mca,un.:nwnt~ l\"Ctin.!cd hy th,: 
opcr.11ur' :i. tln\imcu:r and during th.: timc 
mutinn -.1ut.11· :i rL' ~huwn in Fi!!urc 4. As 
wi1h Rig 1. ;his shnws 1h;it lh~ "pcr.itm 
wa, c~p11s,:J It> nni sc lcl',:I~ ;ihnrc t)O 

11U.'\ during nn1,.;:1 uf1h.: .J hnur,; he: w:1s 
wc;1ring th.: tlu~imi:tcr. The t,•t:i l nni~c 
tlosa~e c;,lc:ul:11ec.J hy 1hc J11" i111e1cr fm 
the .J hnurs inc.Jie:itc:- that th.: t•pcr.llnr 
:iccurmdatcd I J:? p::rcent or hi s r.J:iily 
:1llow:ihlc lir11il a:- rcenmm!!ndeJ hJ fc."tJ. 
cr.11 .(ramlard,;. Simil:ir In the np,:r.itc,run 
Ri¥ l . 1he11pL"r.il11r1•n Rig 2h:it.l:ino,·er. 
L'~pt ,~Ur\.' of 1wi~c t,.y :1ht1ut .~~ pcrcerit. 
As 1,uh Rig l. thel< 1tltb11..1mtrihuting 111,ir,e 
for th,:: llJll:r.llu r ;11 Hig ::! rc:i.ulled frrnn 
1heh:.1111111l.'.rin!:!orca.,incrccurdctl;1t llll 
d!JA. r\g:iin.:-imil:i.rto Rig I. ifthi,1•pcr­
:i1ur";1:,;; m,rking 11u this1\ cll furXhnurs 
i1L~1eadof .J h111.1rs. hi, m1i'-C t!1r.:igc 1muld 

Ri;:: } . ·nic nni ~e 111l'a.~urcmi:n1 s for 
Riµ J. ~hown in Fi~ur,: 5. ,how differ· 
e111 chJr.1cteri~tic:i. lh:m the nni~c meas• 
un:ml.°11\.' taJ..cu for Bigs I ;mt.I:?. ll1e re:i· 
~llnfur1l1is tliffen:11cc wa-. 1hallhc ptiwcr 
q•u rcc 1lrid ng 1he dri ll h.::1tl un Riµ J 
c:une frnm tl1c lrUt·k·,en;;inc in frP11t11f 

lh,: rig . Ol'er.111. Figure :i ~how, the lnud· 
r.:,t :1rc:t~ lllpt'er 90t111A 1111 he in lhl.'. rn1nt 
:11111 h:1ek 11f 1h..: rir: . Ni ,isc lel'cl ~ :1l11n; 
t>l•lh ~i t.I C:- nfthe rig: ,hnw !mv 10111id 90 
JB,\ n:atlin¥~-Similar In Rig~ I :mt!:?. the 
kn hack c,1rncr,,rRig .l 1,:,,;:nc:,r:m:in:a 
hc lnw 'J!J JB,\. Tiu:, j,.. the :irl·J whcr,: 
the npcr:i rnr".<. 1:11n!rol p:incl i~ lo,:atcU 
anc.J 111;1y h:1 1·c inllm:ncct.l the 11pcrJt11r':; 
1111al 1111i,~ c.~r,u~urc. 
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Figure 6. Rig J do1imetcrdJt~. 

N11i . ..c mr;isurcml·nts recorJeU hy 1111..· 
oper;itor., tl11.,irnc1cr Jurin; the time 
mn1i11n s tuJy :m; s hnwn in Figure fl. 

-Unli kc 1l1rcin:urn~1am.'\.-s;t,<,ncial1 .. 'tl wilh 
Ri~~ I ;111 tl 2. iu thi, c:1,c lhc 1•p.:rator 
wa!'< nm con1i11unu~I~ e.\flllSl'tl 111 1111i ~c 
1cn:ls ;,huve 1Jll UO,\ Jurin,;: the t.hillin~ 

11fthish11tc. TI1c1111al1111i~ tl11s;i,;:ccal­
culah.:d hy lhc ilos 1111\'h.:r fnr 1hc _\ hour.; 
irafo.:::111.::- th:1tthc11[':r:11or,11."'l:umul:1tctl56 
pcrcc111 r,f hi:. ,laily :,llt1wahli! limit a's 
n."t."t•mrnen1kJ by fL-..kr.1i .~1:1111.J:inls. H11w. 
l.",·cr. at that nui~c dn,agc rati=. the n~r· 
:11nr would ha,·e n.:ce1n:d I .HJ f.'L'n.'.cnt 11f 
hi~ al1uwahlc tln,:1!,?\.' hat.I he \\orkt·J 8 

TI1al.'. :ir.: ~e, ,:r;1f possihlc rea~nns 
why 1l1c11per.1111r1111 Rig_; h:1.J 11.'. :.s m,i,c 
exp1i..urc th:in 1h11.'enn Rig:i. I :md :?. Onc 
11r1h,:m:ii11n..·:ison!l.wastha11hcn! wa." 
1111 h:mum:rin]; nf mclal c:l~in; 11, tkl'd11p 
thi~ water 11cll. Sl•cumlly. th,: 11p,.:rnt11r"s 
t.:11ntn1I pauel wa." dl.'.1:ited :ih11u1 4 feet 
a!'l1,·e1hctu1k0Cr.:at1sc 11fthi=nm!pur1i( 
the grnunc.J ., urfacc ant.I thL· pt1\ilinn 11r 
the rig . rltis kepi the up,:r:iwr f:,rthcr 
away rnun 1..hc :m.•:11,fth.· t.lrill hnle. ,,here 
nois,: k\'ds w.:rc [011Jcr c.Jurin!:. t.lrillim.!. 
Thirdly. 1he nper:1lnr w.a., in~·1•h\.'d in 
nth\.'r aeti,·itie~. like r.:p:iiring thc rig's 
pump anc.J grouting the hnlc during the 
t.ll.'.1dnping c1f1hc l111lc. Fi11.:11ly.1he npcr· 
:i1orcn111plc1cd this lu•le ink,,;: time !h;111 
the hnlcs r.JrilleJ hy Ri;s l anti?.. 

What Can Operators Oo 
to Protect Themselves? 

\\'car I-le.iring Pn,tcclinn ll'l.'r..onal 
Pmlcrli1·cF.r1;1ip1m•nll 

Thl.°rc :ire three m:ijm cnn~idcr..ilinns 
rl'C11111mcndcd for ~d l'Ctin!.! :111c.J u,int! 
hearing pro1cctic111: :11ail:1hi lity. pmpc~ 
fit.comt'on . 

r-.Jai...c h·.':iring pmlL"C'tion readily :icw~­
,ihk (nr:111 drillers. helper.~. :mJ ~ilc \i~. 
i1Prs.. H,nc h,1,cs ot' ,l i,;:['11,:1hle c:1rplug, 

1111 thc,ig. inthi::supplylmr.:k.:indinthe 
,ht•p. En.: crnr;i~,: l>f c;On!<.i<ll·r requiring 
,:1cr~1111c :11 tlw drill :-i 1e or near luuc.J 
uoi~c, t11 w ,::,r he:u ing pr<•1ectinr1. 

Pfl\pcr lit i~ wry impnr1;111t. r,.l;.iny 
p.:opk :ir,: ll llt ;11\' ;1re 1he1!! ;~ ;i pmrr.: r 
tcdmique fur iui:er1i11; e:1rplu~:,, imu the 
e:11 Mlth:11 the~ :1rcdfer.:ti n:. ·n1c s:1111l· 
hold.~ lmc (ur l.°amrnffs.. There mu:.t hc :i 
go1xJ'>t.'.al:d lthcw:iy;irnumllh!!c:irmuff:i. 
:md wc:ircr "s hc:id. ·n,m: will he liuk to 

1111 prntl'Cfi,111 ii the o;-arplugs 11rcarmuff~ 

Aswe :1llk1111w. \I' \.' 1,i111111t 1h·:1r 
sn111cthi11g 1h:u j, 11111 cm11fnn:1blc. Ewry. 
lllll.'·,.::1rs :1rcnntthesam,:.;:i1c1,r,h:1p,.:. 
·ntcrcan:111a11yr.J1 lli:rcn11yp,:.,,,fc:uplu,;s 
J11d i::1rmuff.~ c1n thc markct ttkl:1y. Try 
:l)> many Jiffcri:111 typ,.!s of eJrph1g, nr 
c:1r111uffs a:-yc•u 1::111 until you lind lhe 
nnc:i. 111,r.;t co111f11n:1hk aud ... uir:ihlc. 

Fin:illy. \W:Jring both ,::irpl ugs :mt.I 
c:11muff~ :11 lhc :-amc timc will gi\',: m:t.l · 
irm1m ll<."'.1ring pro!h."l.·t100 an11111U l.°:\lfCllll'ly 

t\rnitJ E.,ccssh·clJ' NniS:'' ,\n::1s 
f,\cJ111inis1r.1 li\·c Cnntrol.'i) 

l11is c,111~c:tSh:r1ha11y11\ltl1inl.:.;111J 
it doc, m:i!,.c:1dilfe1L·1icc. 

Ber.:ume fomili:ir ,1 ith the ~PU11d~ of 
ynur 111:1thi11.:. Y11u d1111 ·1 IIL~d a snunJ 
k1·cl ml.'.l.:r 10 !,.now 11 hcrt· thr l1>ut.l 1.nn,:.' 
:m: 1111 ynur nwchinc. U~11:1 lly thc,e :irca~ 
,1 ill be near lh<! L·omprc~~ur. thl.' cooling 
fan . thce11gi11c.:111cJ th.:h11l.:.TI1csc h,mJ 
:1rea~ 111:,y ch:111g,: ~1me1,ha1 fr,im ,icl.' 1,1 
:-i re :mt.I t-:in l>c• affL-cted hy th.! \Unou1klin;! 
,:n, irunmcnt. M1 w:1lk :irc>un,1 ,·nur ril! 
and he ::11\ :in: 11f} 11ur ~urruuntlin;\, Ai 1,ij 
till-SC t, •ud :m.:a~,,r mi11imi11.'. h1111 lt11l!! ,1,u 
11.11·,: lo 1,nrk in tliem . A~ 1ht· up,cr.1171~l'l1 
Rig I t.lid when !lushing the hok. mo,·.: 
:JW:l}' ffl11 111hc rig 11 hcn pnsszhl-:. 

lk awa re uf the pcupk :m1u11J your 
rig. Encnur:igc thcm tu an1i tl 1hc~e !nut.I 
:irca.~. Pin:il ly. :i1·nit.l 1hc mc1:il :ig:tin:i.t 
mc1al h:mging 11r,i;1rring c, f1he tlrilling 
e11uipml'.'nL Hcl·:dl lhe 1111 to l:!O dB,\ 
11l>i:,c k"cl~ while th,: mct:il L·:t~in,g w:i\ 
hdng h:m1mcrct.l inf<> tht· gm11nt.l . TI1c!"'.c 
":imc hii:h mii~,· Jc1 d ~ :,1~1 ,,,:cur 11he11 
Jrill r,Jt.l ; arc h:ing.:J higr.:thcrJurir1g h1.Jt.l· 
ini; :md unlu:iJin,g or when ~c•meunc i\ 
u,ing :1 h:muncr 111 lt)(N!JI a lnd,:J llrill 
n'llt1rd:11 nr,. 

Ph ~·~irillly Change nr l\lncJirJ· Your 
RIJ! (l·'.uj!inc.•l'rini.: Conlrnlsl 

t 'n[i,r1u11;Jtl.'.ly.1110,1111,'llilk:11i1111\l11 
reduce l11uJ nni,,:",milirrolaf\· rit!s l·:m 
ti.! ;tt.:ernnpli, hL'li rrn •n: c:i.,ily h~: lh~ m:in· 
ufor tnrr.:r tlmr, h.1· rh,: op,.:r:11,•1 ;11 the ~ht•p 
Pr al the s i1.: . II j:, :1hn r,nih:1h k that !he 
c,,q ,,r 111:mufacturing a qukt :1ir rn1ary 
rig will h e- 1c:ry e:\ pen ~i,·c :111U :ibu\'e 
tt)(l:1y\ m:u~,1 p1icc~. 

llu,,c1 er. it W:I.\ ,,h!'-Cn-et.l during 1hi ~ 
i111·e~lit!ati1•n th:11 certain fobrie:11inn \ 1,r 
1111'Uili;;, ti t111s ,111~upplc111::ntJltr"·'bus.c:J 

during Jrilling wuld hdp rcdui.:c 111ml 
1111i.,es.011cc.la111pkwa:.wi1h1hct1,oli 
w,ctl to h:1111111l'r i.:a~i11¥ intn the hole. It 
may hc p!J~,ihk It• :1dd or 111s1all somc 
l}pl.' or inc:\p,:nsi\c Ji :-p,.,sat,Je p:HIJing 
,ir plastic ,lucid iu hl'I\H·cu th\.' m.:lal 
n•nlat.:t 1.t111c !ti rcducc thc loud l•:inging. 

Am,1h,:r itka i, 111 rnll'idc :,mm.: rf•rm 
11r harrier ttl't11p11r;iry 11r pem1;111cn1) 
hc11,cl.°11 thc posiri1111 ,,1 tlu.: 1,1x:rat,1r :md 
thc cnmprc.,,11r. cu11Ji11g fa 11. :mt.I engine. 
Thi ." h;in·kr L·tmlJ t-.: 1ailnr-111:1Je frnni 
ply11u1i.J \\·ith ,ou111l·ah,,,rhi11g rn:uerial 
ti1r i111li1·i1lu:1 I ri~:- and qui1.:k l~ i11:,1Jlktl 
:mt.I 1atcn 1!.J1111 duri11~ :-cl•up am.J tear. 

Fin:111y. ;1.( th.; ~:iying gnc~. try 1hi n!,.. 
ing l'U l~iJl• 111 lhl· 1•1•1. J)rilh:r- :ir:· ,1 •111 ,: 
1•f th e mi"t rc~omL·clul 1,,:npk in th.: 

\\'nrl.fon:..:. Rt.:ml.°mh::r. ynu :m: ;:un~i,. 
'.l'lltl ym:iking n1ot.lifiea1inn, toyourri~, 
:mt.I diillin; tcL·hniques h.:cau~c }1111r 
workinc 1.:1111Ji1i111~, e:in ~·h:m!!c fn1111 sile 
to :-itc .• ,\pply lhi.~ ,JIJll.° e,,..;1ivc thin!,.. 
i11gh1n.-..J11r.:i:11r:1\f1idlt1udm•i"--"i.. 

David K. lngr::im i~ a ro:s:arc h gtoicg1s! 
for the NationJI ln~tituiefor Occupa­
tional Safctv and He .:1 /th {l! IOSH). Pias· 
twrah fie~e;:,1ch L:;bo,atory. He hJS a 
bachelor's ccgce~ 1:1 geo:ogv and :?1 ve~rs 
ofc,ceriencc in he;ilthandsafer, 
rese.irch. His cur, cnt wo1~ has focused 
on idt n!if\· irg health ;ind safety hazards 
associ~ted with S"Jrfare d1i ilmg ooe•a· 

RJ. Matctic is ert1010·,cd'i•1theNa1iona! 
lnst·tute For Occupationa!Sa lety ar1d 
Hcaith. Prtt~bur9n Rc\,,:Jrch la boratory 
a\.; StcMn Cli id rnr rh~ !-!taring t o5s 
F1e\Cfll1'):1 Section. He has b~en invc, l•;ed 
in t1eart1tandsafc:;· rcsea rch f')r 18 
vea:s. Atldit icn:H~·. hs cur1en1 r::search 
focuseson iden t:fvirio h,:.;1t1•ands.; fety 
~azardi as~ciat::d wi111 s1d;;cc drillino 
ope1af1(''1S and oHcrinq fe{'ommenrfa: 
1ior1 5 topro .. ide ;:i hea1i111i:1 ands;fer 
::orlmi: ~11\·i10'1,n: n: to :·:c,rrr: r~ asscci . 
a:ed w1ih \1Jrfarc.• d•:Hing ope,ation~ 

lngr~ m a,1d Matelic can Cc 11:ached b11 
phone atf•l12J 386·65,17 andf.112) 366· 
65&'.J, respecti·,ely;byl;;ta; 1.:1 2J366-
675,l: orb·, c·r 'l ) d ,n '~ai6@:cdc.c;iov or 
rom i @cdc.g::r·,. ri:soect i·,e ly. 
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