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INDUSTRIAL ACCIDT™NIS IN TH® CALII‘CRNL’L OIL FIWLDS.

By H. C. Miller.*

Introduction**

The progress ¢f the "Safety Pirst"® movement in the oil fields of
California during the past few years has been renarkadbly rapid. It has been
generally conceded by those who have learned to value the life and limbs of
their employees, that safety is essential to efficiency. and no company that
has a high accident rate can be considered sn efficient organization.
Accidents have a destructive effect on the morale of any body of workers “and
czuse dlsorgcn:.zations and delays.

The increasing danger to life and limdb involved in the drilling for
and the production of oil and gas; has become so great that it is clearly
evident that everything possible must be done to keep it within the narrowdst
possible limits.

There is a tendency toward carelessness, especially by men who ore
employed in kazardous occupations. This is brought about by the familiarity
of the risk under which they are working, and in no industry is this more
forcably exemplified than in the 0il fields. Men have performed the same
or similar duties for many years and have worked around similar hazards and
unprotecied machinery until many have an entire disregard for the dangers
surrounding them. Very often familiarity with a hazard occasions a conterpt
for that hazard which only too often results disastrously.

v It is therefore evident that the employer and employee must work hand
in hand to attain the desired end of reducing these avoidable accidents to a
.minimum, but it remains for the employer to take the initiative. His first
duty is to provide adequate and effe¢tive safeguards and safety devices for
all dangerous machinery and working places and thereby show evidence of his
earnestness to lessen the hazards around which his employees are forced to work,

*issociate petroleur engineer, Bureau of Mines, D.epértment of the Intericr.
*¥* List of tcbles is given at the back of this report.




The employee should feel that whatever is done in the way of providing
safeguards is for hbs benefit, and unless his fuvll and willing cooperation is
given, safeguards alone will not assure the totzl prevention of accidents.

Practically every accident in the oil fields and especiclly at the
derricks is a repetition of a similar accident occurring at the same or other
parts of the field, Theroughly acquainting the workmen with the hazards
they are working under will tend to aveid a large proportion of the accidents
and especially if they then use care and judgment in fulfiliing their duties.

In the summer of 1923, the Bureau of Mines bezen 2 study of the
causes of accidents in the oil fields and the means of preventing them., An
intensive investigation was made of the accidents occurring to the employees
of ten representative California oil companies during 1921 and 1922 and the
results of the tabulation of these injuries are the foundaticn upon which the
Present work on safety in the oil fields will be carried on.

the enginee?s of the Bureaw of Mines beliesve that a2 great deal of
f§°d can be accomplished by visiting the various oil fields, talking with
a; operators, superintendents, foremen and workmen regarding safety and
sh ety appliances and disseminating inforuation by meamns of sketcles,
Phetographs and safety bulletins. Suggestions and advice will be freely
given as one of the general aims and purposes for which the Bureau of Minrs

was first established was to "increase safety in the mineral industries of
the country,”

Source and Scope of Statistics.

and the gzz; re?ort is the first of a series of papers on oil-field accidents
accidents caz Od freVent1pg them and is confined to a review of over 4000
oil compans ssz to the oil field employees of ten representative Califcrnia
have been ci ,g’;nﬁ the years 1921 and 1922, The records cf these accidents
operators ¢ ms; ed from data taken from the accident reverts sent by the
A ¢ the Industrial Accident Commission of California. These data
een tabulated so as to show the cause and frequency of the accidents,

part of w . -
i jured. orkman's body affected, time in days lost and occupation of the

here wil{tbzso?oped‘that this detailed review of the accidents enumerated

in that it will a§813tqn°e to the operators and officials of oil companies,

which are am al : :W tbem the cause, frequency and severity of those accidents

it pointe oat tges daily occurrence in the 0il fields. To the employee

be more caref hazards he is working under-and will tend to educate him to
‘ areful and to take greater precautions in his daily work,

From time to time other i i
. publications will Ye i
and safety devices used in the 0il fields, ° lssued on safeguards



Salient Facts Brought out by this Investigation.

In ali, 4108 tabulstable accidents causing disebility lasting longer
than the day of injury and resulting in a total loss of 274,829 days, occurred
during the years 1921 and 1922 to the employees in the drilling and producing
departments of the ten oil companies whose reports were available for this
study. This number represents approximately two-thirds of all the lost time
accidents net with in the oil fields of California during 1921 and 1922 and
are fairly representative of the accidents occurring in the oil fields of
California.

It is an interesting fact that 14,17 per cent of the accidents to oil
workers, resulting in 29,38 per cemt of all the time lost because of accidents
were caused by the machinery at drilling and producing wells. 4 detailed
survey shows that 39.34 per cent of the accidents causing 54.27 per cent of
the total number of days lost through injuries were sustained by the drilling
crews engaged in drilling operations. In terms of days lost, pumpers and oilers
come next, though field roustabouts and laborers rank second as regards the
number of accidents,

As a source of accidents, heavy lifting and straining closely feollows
the machinery at drilling and producing wells, though falls of persons caused
the loss of more than four times as many days, due largely to the serious
character of the accidents resulting from falls of workers from derricks and
derrick ladders. h

An average for the two years of slightly more than three per cent of
the total days worked by the employees of nine out of the ten companies
embodied in €his report, were lost on account of injuries received during
the course of employment, Assuming a conservative aversge wage of seven
dollars a day for oil workers, this time in days lost, represents a gross
loss of nearly one million dollars a year tc the oil industry, and does
not include the additional large amount lost through decreased work resulting
from the disorganizing effect which accidents have on the workers.

Statistical Study.

A classification of the 4108 accidents, in which a fatal accident
has been taken as equivalent to 6,000 days* lost time is given in Table 1.
The‘cauSes of accidents have been divided into fifteen main divisiéns, each
having one or more subtitles. In addition to showing for each division the
total number of accidents and days lost with percentage of the total, the

accidents listed have been further segregated to show the part of the body
affected.

*Weighting recommsnded by the Committee on Statistics and Compensation

Insurance Cost of the International Association of Industrial Accident Boards
and Commissions,






Table 1, sccicents classified by Causcs,

a2l Ceuses

Zumber of ; Part of Body Affected iTine in
aAccidents ' :Days lost,
'Total of! Div- iPer cent : Eye :Head Face . Shoulder,: Hands, : Trunk,.iFoot, :Leg ;Total :Div- : Per cent
?aufe Pf sub- ! ision :ofitotal:: ; : Arms, : Fingem : Back :ankle, : ‘of -aub-: ision :of total
Accident title  total laccidents | : : : 5 i Toes, i title :Total  :days lost
A1l causges,........4108* P 302 1145 G181 i 314 {1102 801 (898 365 274829 | §
Totals and . : o v ; : : ! ' : B : : - N
porodmtagds........ ' hice* ! 100,00 | 5 : : 5 B R ‘274829 | 100.00
Heavy Lifting and Streining ; ; g : : ? : é :
Heavy lif ting 5 : : : H : : : : : : ;
and straining...... 493a : : ; : L3 019 1Mo ;5 22 112368 ¢ :
Totals and percent- : : : : : : : ; : : :
BFES. v i, . U493 : 12,00 : : : : : : . : 12368 : Y4.%0
Dropping Objects or Materials N : : : P : :
Dropping objects. .. : : : : : : : ; : : : : :
or materials,.. _225 __ i : re 2 i 2 ) B (161 i 13 343 ¢ :
Totals and per- : : : : : ; : : : ; : : :
centeges, .. ... .. 225 ¢ 548! : : ; : : S P33 D Lk
Stepping ou Objects, : L : : : 3 : . — é
Neils,........,.. 109 | g ; : : 5 : : £109 1 b 725 ‘
liiscellaneous..... _ B9 | : : : Lo : 2 o iosL v 61 593 L
Totals and per- : : : ; : : : : : : ; : :
centages, . ..., s i 168 4,00 @ : : H R ! : ; H : 1318 i 0,48
Bunning into or striking Objects : . : : : 5 ‘ : — —
Neils or wire..... 59 ! : Pl 1T Po3% 1 3 111 50 kg i
kiiscellaneous.,.., 1473 : P2 B i2 i 15 - VI § | ;22 : 30: 7867 ; : ——
Totals end per 5 : 5 : : : : : : ' 5 : :
centages........... i 206a : 5.02 : : : : : ; : ;8326 : 3,03

(*) includes 30 fatal accidents
(a) includes one fatal accident.
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Table 1, (Continued)

Struck by Moving Object

Number of : : Time in
Accidents § Part of B°§Y“Affe°ted é Days lost,
Total ¢iDiv- :Per cent : : Shoulder, : Hands, : Trunk, : Foat, i Total of :  Divi=- . Per cent
of sub-: ision .of total ! Eye : Head Face ! Arms. : Fingers: 3Back ! inkle, . Leg : s&ubtile : sion + of total
Cause of Accident title :total :accidents : : : Toes : : Total ! Jdays lost,

R

Caught between

aanecsclacacnanas

[P SR
acvacmsaafna

F~-=naaa ‘---onunno.q.r----.-
“.+."."."."....n

object and : : : : ‘

matérial,......... 284 : , b3 3 13 1189 5 53 ¢ 18 i 6751 5

Struck by......... 1B4p : L5106 9 ! 1 43 18 i 15 ¢ 13911 :

Totals and percent- g 5 ' : : : E 5

ages - R38b 10, 66 : : 3 20662 : 1.52
Struck by Falling Objects ; . —

From Derrick.,...,. 112d . : - T T ¥ : 9 © 9 P36 1 7 @ 28356

Tools and Materials, 24Sa : : i 117 1 8 P33 1 . a5 . 29 : 12199

Totals and per- : : : : : : : : 5 ﬁ ; ‘ ;

CONYages. . uvs...s i 357e! 8,69 : : : : : é : :__ L0565 3 14,76
Fallsg of Persons : ——

Slipping and Z : : : : : L : : H :

tripping, .o iolee 211 : St W oy o 37 16 i92 i b2 ;36 i 3602 S

Igto holée or" : : : : : : : : : : :

unprotscted.places. by : : : 1 Y i1 13 : Q 16 ¢ 754 :

From Derrick...... 284 ! : : i3 1 6+ 1 i 10 : 3 4 i p642g : :

From Derrick Ladder,. _10b ! : : : 1 : 3 : i 5 : i1 @ 12126 : 3

Off Iadders & Scaffold_67 . : : i 5 1 ¢ 12 5 i16 S LT VTR A 11 T : :

Off Trucks,Aiutos,etc, _61 : : i o2 3 12 8 17 i 13 ¢ 6 ¢ 1499 : : ]

Miscellaneous...... _33a: : ¢ L2 2 y ¢ 3 '8 : 6 8 : 11 :

Totals and per- : : ; : : : : : : P : :

centages 4....0...., LU ¢ 11,05 @ : ! : : : : i 53072 : 19,31

(a) includes one fatal accident
(b) includes two fatal accldents
(d) includes four fatzl accidents
(e) 1acludes five fatal accidents
(f) included seven fatal accidents
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Tebie 1, (Contirued)

Hend Tools,

Nurba2r of : Tige in Days
Accilents : Fart of Bod; Affectel : Tos®,
Cange of Accident i of c.hivie  ionr cent : : S v : ' : : 5 D Per cont
subtitle :siia iof total ! Bye :Head : Face : Shoulder, '@ Hands, :Trunk  ¥oot, ! Total of | Divis- : O,f' Lu,l
Total caccicdents . : : ¢ Arms i Fingers.. Back. : an':le, ! leg . subiile ¢ oion : d; q1:~t
: : : : : Toss ! { total y8 65T,
Hemuers, Hatchets, etc. 69 : : i1 i i3 b3 3R S-S - P11 i 9s) : :
ATCNONES s s e e s uveass 4o : : 1 L2 12 + 9 7 - T R D 2 e L
T O e e e v e erenanrnes 2L, : : : P 1t 1 oy i 12 c 1 6 3 Lo ; ___
Jacks,Prys, Bars,ete,, __ €9 : B A 16 N AR L L b L o7 ; .
Miscellanscus,.,..,.. £9 : o i1t 2 6 .25 1 c 21 P12 ) : 1
Totzls end Per- : : : : : : H : : ; : : :
COntAgeS, ety 1272 6.€2 : S S, ; 2 2 : H i 3378 1,23

Lutos, Trucks and Tractors ; : :

Repairing,...ovvevse 29 LG : P2 2 i3 ! ‘3 . 3 : : 516 : :
Operating, ......... 72 ! P13 t5 ¢ 16 S T I GO D O R T -1 5 : :
Stivek b7ev. s 172 ‘ : 1 : 5 L " : 6 1 i 6333 : :
Miscellaneous,...., 3 . : ' . : ‘ . . . z : i 971 :
Totels and per=- P 4 : : : : : : o : : : ;
Lcentarmes. ... * 121a . 2.95 ' : ‘ : : ‘ L9622 ; 3.51
Vehicles . L .
Plows,Scrapers..... 12 : : : : : ; - " : b . 2 . 113 : :
Miscellaneous....., 5 : : 1 - : : : 2 : 74 : :
Totals and per- : H : : : : : : : : : : :
centages, . . ..... .. 17 o : : : : : : : ; 181 0.06

(a) includes one fatal accident.
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Table 1 (Continued)
Burnsg

Bumber of Accidents i Part of Body Affected § Time in Days lost,
Cause of Accident : - . . -

Total of : Divi- | Per cent : ‘ : i Shoulder, : Hands, : Trunk, : Foot, : iTotal of . Divie  Per cent of

subtitle | sion : of total : Eye : Head : Face :‘Arms, i Fingers ! Back i Ankle,: Leg :subtitle ! sion ! total days
i total ! Accidents ! ' § : : : : Toes, ; ! § total ! Lost,

Gag and Oil.,....... _98a B ; P2 i 2 65 i 6 i 16 L1 ! L Bt 7157 ek
Hot Metal,.......... 15 : : Tt 1 1 8 P31 : oo . -
Steam and Hot Water, n8 : j | i 3.t 7 ¢+ 6 i3 722 12 i 825
BlectriC, .vrnnn..s 3a : : P : = L1 ! i i1 ;€078 : N
Acetylene,.....eoves 5 : : i1 1 i3 : : ' = { : L .
Miscellaneous....... 36a : H c 3 P 5 3 L 17 1 . 6 L1 16531 : :
Totals and per- : : : : : ' : : 1 : : :
Centages, s o usaneay i Blhe 5:23 ‘ : : : : : : : :_208R9 1.59

Flying Objects . - .
Chips from Material,, _ 117 : : $107 + 1 ¢ L L . 1 ;6693 b
Chips from Tools,..,. 12 L : [N S : : 2 : 2 : : ¢ 3 i 985 . :
From Grinding Wheels., 15 : : {10 : I ' .U : P L1 i 323 R o
In Derrick from above, 64 : : {64 : : : : : : : 1055 : _
Miscellaneous,....,... 89 : : P78 o4 o+ 3 2 o1 1 L ___12086 : I
Totals and per- o : : : : : : : : ; : : E
Centages, ..oty i 297 i 7,23 : : : : 1 5 ; 1112 ¢ 4,08

(a) includes one fatal accident
(¢) includes three fatal accidents






. Time in
Part of Body Affected Days lost.

Mackinery at Drilling and Producing Wells.

omover of
Accicden's.

{(Continued)

Table 1,
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Table 1. (Contimued)

Machinery ~t Drilline and Producing Wells. (Contimed)

Number of

Time in

Accidents Part of Body Affected Days loct.

Cause of Accident

i 2 e et e <47

D & P S
—~ 193 vj - ‘
pogS P 3 z o I 3 3
] |~ o = A o A
Q- e ) &) ] - o °© ,H
S |lo td g |9 ) 3 ° o
|m +$ o~ - o < ~ u; S
w g o 5 4™ |7 | L% 5 =
o o g a|o S - |.a b o S g
~ B Baldl 318 BE2 18 | S w A |8 o
[ B Y a 3|18 |5 <| S é "o | @ g > e
Sla gel T g s 54 |83
e 1A e ;
Stuffing box Grlp, A : Coor : :
Polish Rod ete.:27 Lo v 1 1 121 11 12 1 1 2224 H o
Gas Engine. : A : : : : : :
Flywheel.......i 5 ¢ ¢ ¢ ¢ t1: 11 iz i 1 294°: I
Gears,Clutch...210 @ & ¢ :2 ¢ : 6 i1 : t 1 : 419 : S
Cronking....... 3 ;. : r2 T 1: 1 :5 11 : 3 :6309 ! —
Miscellaneous..: 2 : R - s 14 d -
Motor : : HEE : : < ; : : : ‘ B
Palley, Shaft, A S S S A : :
Gears....3.4 ! _+ it Y 1143 i i : 1834
Miscellaneous..: O : : : C L R 0 ¢
Travelling Blocks § : : : : & . . R : :
Struck by...... 1.6 0 ! A SHEE S S NS S S () B .
Caught in...... 26 ¢ - R : 2490 :
Miscellnaneous 2 ‘ : L : P2 4 T 1 31 .
Lewers............ :34ai i 21100 3% 6 17 14 i 26472 _
Crown Blocks R S : :
Cought in...... P : HN S N - N S S : 55 ¢
Miscellaneous..; O @ IR A R S U S e _
Tlevators : : : : : . cod : : : :
Falling,....... 12Ba: : P 2%f 1 2:7%1 :8: 5:6809;
Struck by..... 54 1 ;i i 2! 5 6: 30:1 :8: 2:1707 :
Ceught in..... B I D R - : 2935 s
Breaking of lines : A : : : : : : : ' :
Casing line... : 3 : : [ A Lot 1: 8 :
Sand line..... P4ar ;o ot 1 11 vl it 16109 ¢ ;
Cot dine......: 4 : © {3: L 51;: 5 . d9 L

Tongs =~nd Wrenches; : Coo

Struck by..... :133: R 1(—.3@,9 9@ 1,'42 g : 17: 2580

Caught in..... : 30: I
Struck by : : P

30 T Tan L

Rotary Hase...... Po3t Pot1lo1d

Sand Reel........ 2 j R :

Totals and : 0
percentages...: SBBg 1432

falling*... i 9: { ! f1: @ 1§ P97t i o246 ) ,
Pl i 91
2 ' E
S A {80728 29.3:

(a) includes one fat-~l acc1dent (g) 1nclades
*Due to the brezking of the hold up line.

nine fatal accidents.
G



Table 1. {(Continued)

Other iinchineTy.

Number of Prrt of Body iffected ~ Time in
Accidents. Days lost
1 z
Cauge of Accident A a J ul - - 2
%l 1B g & 1% |3 3
218 |*® B Hlx 54| 3 o “
%18 |4 dEig i | e | = ° 8
o laled oo™ = fg o 8 8 B
o |o g glojglol”gl - - 4 o g
A lo ol X OBl v | N 490 = - ©
318 legEE=AElE gt 2 |2 | s
S |=a <o 8 s la &1 & A LV
B 18 Sl o
1S3 4 e} « 34 312431 2 [312 267
Compressor Plant.. 10 1 51 1 (12| 550
Absorption Plant... 0 )
Dehydrating Plant.. 0 0
Pumping Plant,..... 3 3 315
Pumping Power Plant. 1 1 3
Miscellaneous... ... 3 3 42
Totals and per-
centages...? ........ 51| 128, . 1677 § 0.6l
Miscellaneous
Gas ®xplosion...... 7 2| 45 70
Boiler Explosion... 0 1 ol __
Horse,Mule, Insect :
and Poison Oak..... 27 ; 1°2 2 5| 101215 209
Splinters.......... 49 L] L1} c<3 2111 419
Wickers........... . 105 g 6 | 96 1] 744
Gassed............. 92 9 - 6089
Herse-play........ .2 1, 1 8
Miscellaneous...... 13 L1 11 1 253
Totals and per- '
Centages ... ........ 21om 5.1% I 7792 | 2.83

(2) includes one fatal accident,

-10-




Causes of Injuries and Wxtent of Disability.

The injuries from varicus cavsas tabulated in Table 2 have been
classified into three main groups, fatal, permanent partial disability and
temporary disability, As no accidents of a permanent total disability ozrurre
to the employees of the ten companiss embodied in this classificeticmy this
héadirg has been omitted from the table., ‘Permanent partial disability incliuvde
all accidents resulting in the loss of one fpot, leg, hand, eye, One or more
fingers, one or more toes, any dislocation where ligaments are severed Or any
other injury ¥mown ir surgery to be permanent partial disability. The du-
ration of disability for accidents of this latter type is taken as the period
for which compensation is payable under the laws of the State of California.

Those injuries tabulated as temporary disabilities have been subdivided
into three classifications according to the duration of the injury.

The days lost through an injury of a temporary disability are based on
the actual nurmber of days lost.

Tadle 2. Sumnary of Data regarding Causes and Nurber of Injuries, by Txtent ot
v Disability and Total Days lost resulting from each Class of Injuries.

Humber of Injuries ’ severisy: oL,
Injuties’
: ' §Permanent : Témporary : Total:Per cent
i TotaliDeaths! Partial | Disability { daysiof total
; : ‘Disability {15 dgys:8 to 14:1 to 7. loct idagsi.lost
: : : . ‘or over: days : days . :
All Causes 14108 1 30 : 129 t 1048 @ 722 : 2179 :274829: 100,00
Heavy lifting § § : : é § § é
and straining { 493 i1 | {137 i 103 ¢ 251 :13368: 450
Dropping opjeCts : . : : : : ‘ '
or material 1 228 : 4 i 59 + 34 i 128 ! 3143 1.14
Stegglng on : : : : : : :
objects ¢ 168 : : : : :

Running into or ! : : 191 28z 1as, 0.48
striking objects: 206 @ 1 Y : P : : S
Strack by : : E P 38 E 45 : 121 : 8326 "3.08

foving object 438 ! 2 Y : : Yoo :
Strack oy : E E 3 127 2 75 i 22 5 20663E 7.52

falling object ; 357 : 5 {19 {111 i 63 i 159 140555 14.76
Falls of persons ; 454 : 7 o1 P 128 ¢ 94 i 214 :53072: 19.31
Hand Tools 1272 ! ;o2 : 60 i 47 i 163 | 3378: 1,23
autos,Trucks,®te. | 12111 ! 3 ;53 1 19 i 45 i 9622i. 3,50
Vehicles P17 5 s i s i 7 % 17t 0,07
Burns 1 215 :3 : i 59 : 56 i 97 :20859: 7.59
Machinery at well : 582 :9 i 50 {186 ! 85 i 252 180728 : 29,37
Other Machinery ! 51 ! : 7 {18 ! 5 i 2p i 1677 0.6l
Flying objects | 297 @ P20 P24 1 3 o222 111142 4,08
Miscellancous ' : : : : : : :

gauses P 212 i1 : ! 24 i 32 ! 186 I 792 2,84

=11~



The Part of the Body Affected.

Tattle 3 shows the number of accidents ~nd the dgys lost classified as to
_ the - part of the body affectéd. It may be ncted that the hands and fingers
veeeived the largest number of injuries Tut that those susteined by the trunk
and: ek result in the most time lost and are by far the more sericus,

L keferring to Table 1, it will be seem that over one-half of the accidents
tesulting in injuries to the trunk and back are caused by straining or heavy

s&inti:ng, and that heavy lifting and straining caused more accidents than any other
Bie camuse listed in the entire classification,

Table 3, Sumary of Data regarding the Part of the Body Affected.

! Number of : Per cont : Days :Per cent

Part of Body Affectad. : Accidents : of total i Lost :of total

: ' Accidents ! ¢ days

¢ : : i lost
Ml Ferbsooo RTRREE {4108 | 100,00 274829 : 100,00
BYe o {302 i 7,35 1 11648 : 4,24
Bead, ..o i 145 *  3.53 i 51303 : 18,67
Face. ... ..ol 181 {0 4.41 1 15821 0,58
Shoulder, Armsve.oovenunennnnnn. ... : 314 .64 + 9312 : 3,39
Hands, Magers................o.l P 1102 ! 26.83 | 387667 14,11
Trunk, 2zke,........... e ... ¢ 801 i 19,50 124985.0 45,46
Foot, Anrle, Toes......... e, i 898 : 21,86 14569 : 5,30
Leg. ... SIEEEERRPRERY Ceeeeseaens i 365 :  g8.88 22664 8.25

cheaa

Average Number of Days Lost per accident.

Yo apparent relation seems to exist between the number of accidents
and the resulting days lost, It is evident that the seriousness of one camse
as compared to another, can not properly be gauged by the relation of the
frequency of their accidents, nor will a comparison of the days lost without

taking into account the number of sccidents, give a true standing of one cause
as regards another. '

As the average loss of time in days per injury gives a true 1“‘16;*. of
the severity of the varioug ¢auses, Table 4 has been prepared.
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Table 4, Summary of Data regarding the Average Number of Days Lost Per Accident
by Causes.

Days < Average Number

: Number of : ‘
Cause of Accident, i Accidents : Lost : of Days Lost
: : i per Accident

All CauseS...vv.ieenr.... ceiees b 4108 i 274829 : 65.8
Stepping on Objects.dev...us 168 i .1318 : 7.8
Vehicles.........covvuvun.n. ' 17 : 187 : 11.0
Hand Tools...........vovv.nn e 272 . 3378 : 12.4
'Dropping Objects or Materlals : 225 : 3143 : 14.0
Heavy Lifting and Straining.. : 493 : 12368 : 25,1
Other Machinery............ oo 51 . : 1677 : 32.8
Miscellaneous................ : 212 : 7792 : 36.7
Flying Objects............... : 297 : 11142 : 37.7
Running into or striking : : : _

objects.. ...t d 206. : 8326 : 40.4
Struck by Moving Object...... ' 438 : 20662 : 47.1
Autos, Trucks and Tractors,.. . 121 : 9622 : 79.5
BUPDNS. ..t v vnteinainaes Coven 215 {20859 : 97.4
Struck by Falling Obaects.... : 357 . 40555 : 113.9
Falls of PersonS.c..oeecereds '3 454 : 53072 : 117.1
Machinery at Drilling and : : :

Producing Well..... Ceeas : 582 ; 80728 : 138,8

.a

Classification of Qil Field Labor.

The classification of accidents and resultzng days lost according to
the occupation of the injured &8 essential for the study of accident prevention.
An absolutely correct analysis is 1mpossib1e because complete details of many
accidents are lacking and because in many cases a man who is reported as injured
nay at the time be temporarily'engaged in work of a nature far removed from ’
that of his regular occupation, Instances may be cited where entire drilling
crews ‘are temporarily given work ordinarily done by roustabout or common lador,
while the well at which they have been working is #8tanding cemented, or, at times
roustabouts have been ‘temporarily loaned to the drilling crews to help out in a
shortage in the drilling ranks. Whenever possible however, the accidents have
been classified as to the kind of work regardless of the regular occupation or
pay roll rating of the injured at the time of such accident.

An analysis of o0il-field labor follows in which the employees have been

classified into twelve divisions, and from this classification and the data given
in Table 1, the summary in Table 5 has been compiled.
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1.

2,

4.
S,

.6'

9.

10.'.

n.

(Robary Drtllers
(Derrickmen
. (Cathead Men

Drilling Crews  (Hslpers

(Cable Tool Drillers
(Tool Dressers
(Circulator Men

Producing Craws (Well Pullers and Helpers

(Tell Cleamers and Helpers

Rig Builders and Helpers,

Engineers and Firemen

Pumpers and Oilers (Gaugers)

Teamsters

(Belpers and 3talblemen)

{Drivers-

Truck and Tractor Drivers (Swampers

(Helpers

Rousta‘nout;s* and Laborers (Common and semiw-skilled labor

Jaragemen.

Craftsmen

Shopmen

(Yardmen

(Mechanics and Helpers

(Carpenters and Helpers
(Painters and Helpers
(¥lectricians and Helpers.
%Plumbe’rs and Helpers
(Tinsmiths and Helpersa

" (Brickmasons and Helpers

(Machinists and Helpers
(Blacksmiths and Helpers.

(Welders and Belpers

(Boiler Makers and Helpers

(Gas Engine Repairmen and Helpers.

(Cooks.
(Waiters.
(Warehousemen

12, Miecellanaous (Clerks

(Watchmen
(Janitors
(Miscellangous
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Table §. Summary of Dase regarding accidents and Days Lost Classified as to
Occupation of Injured,

: ;Per cent of

: Time in ¢ Per cent of
Occupatior Wumber of :

i Totel : days fotal
iAccidents iAccidents i lost ! days lost.

A1l Occupations..........} 4108 i 100,00 | 274829 i 100,00
Drilling Crews...........: 1616 : 39,34 : 149139 i 54,27
Producing Crews.......... { 518 1 12,61 i 27125 : 9,87
Rig Builders............. A TR 1.85 ¢ 7411 : 2.70
Engineers and Firemen....: 55 1.3¢ @ 1672 E 0.61
Pumpers and Oilers 147 : 3.58 ¢ 36234 : 13.19
Teamsters............. .. : 83 : 2.02 ¢ 1165 : 0.42
Truck and Tractor Drivers,; 213 : 5.18 P43 : 1,73
Roustabouts and Laborers. : 806 : 19.62 ! 18418 : 6.70
Garagemen,........... ceee b 40 : 0.97 : 622 : 0.22
Craftsmen................ t 123 3,00 ! 10594 ; 3.85
Shopmen,............. ceee v 254 : 8.61 ¢ 10747 . 3.91
Miscellaneous....... (A 1.88 i 6955 : 2,53

Accidents Caused by the Machineyy at Drillins and Producing Wells.

From the preceding tables there can be no doubt as to the hazards
exposed to those whose duties bring them within the range of the derrick,
Table 1 shows that 14,17 per cent of all the accidents, resulting in 29,38 per

cent of all of the lost time are due directly to the machinery at drilling
and producing wells, '

It is but natural then that the study of accident preventioa and
mechanical safety appliances should begin at this peint.

The 582 well machinery accidents (Table 4) accasioning 80,728 days
disability have bgen grouped in Table 6 in®2l classifications and the data

expressed in per cent of total machinery accidents and per cent of total days
1ost as a result of these accidents.,
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Table 6. Summary of Data regarding the Accidents Caused by the Machinary at
Drilling and Producing %ells.

Number of {Par cent of ; Time in ! Per cent of
Part :Accidents ¢  total i days : total
: taccidents ! lost { days lost
A1l MachineTy.....ovvovnnn.. .4 582 i 100,00 : 80728 : 100,00
Draw Works........c.. ..., coees T3P 13,57 117248 i 21,49
Rotary Engine......... e : 7 : 1.20 | 6166 : 7.64
Rotary Table............. cevand 5 ¢ 0.86 i 282 i 0.35
PUIIDS. ¢ v ovvv i " 5 : 0.86 i 258 : 0.32
Calf Whecl...... B 4 : 0.68 i 669 : 0.83
Bull Wheel,........... ceereread 19 1 B.26 1 6443 : 7.98.
Band ibeel. . .over e ... . 1 . 0.17 : 10 : 0.01
Standard Engine....... cievee.ed 18 % 2,61 i 6415 P 7.95
Pitman,..... e i 9 1 1,55 i 2067 : 2.56
Walking Beam, «. . v vvrrervnnn. M 3 : 0.51 : 93 : 0.11
Stuffing Box, Grip,Polish Rod,.. 27 : 4,64 : 2224 P 2,75
'Gas "ngine....... e veeed 20 : 5.15 i 6936 : 8.59
MOBOTw e st iie v veaiaanennnnn. B 4 v 0,68 ! 1834 :2.27
Travelling BlocKS.u..vseevveres 33 : 5,67 2622 ' 3.25
Levers.......... e cob 34 P 5.8¢ i 6472 : 8.02
Crown Blocks,..... e o 7 : 1,20 : 55 g 0,07
Elevators.,........ Ceree.eee.od o110 P 19,07 111451 bo14,19
LiNeSeevevnuorinirnenonenneeensd 11§ 1,91 ! 6186 L 7,66
Tonzs, Bubing VWrenches.,...... L4 1730 % 29,72 1 3097 P 3.8
Rotary HOSeu..vvvvvvnnvvvnnea.sd 3 & 051 1 91 ¢ooo
Samd Realewv..vn. ... Ceeeriesed 20 034 19 i 0.0

Details Relating to Lebor StatSstics and Accidents.

Figures which show a comparison between the accidents and time lost and
the number of employees exposed to these hazards are of vital importance to those
interested in safety work. Nine cut of the ten companies embodied in this
statistical review, furnished figures showing the average number of men employed
by them during the yesrs 1921 and 1922. The three féllowing tables are a
surmary of statistics of these mine California oil compenies. In Table 7
fatal accident has been considered as equivalent to 60CO days lost «nd thi
figure enters into the severity rate gnd the average days lost per accident.

As there are some companies who do not employ this arbitmary figure for
a fatality, but consider-a fatal accident as Beparate from those causing loss
of time, Table 7a has been complled. This method is open to criticism because
a true comparison of the severity rates or the days lost per accident cannot
be made unless a fatel accident is arbitrarily assumed as being equivalent to 2
certain number of days lost.
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, Though the record of the to%al mumber of men killed in tkhe California oil
fields during the years 1921 and 1922 is available, accurate datz as to the total
mmber of men employed ir the entire industry covld not be obtained. Statistics
showing the number killed per 100C erployeld are therefore no% available. Tae data
in Table 8, giving the number of men employed and total mumber of fatal accidests
occurring to the employees of the nine companies whose lavor statistics were ot-
tainable is valuabdle in showing the nuwnber of men killed per 1000 employed in the
drilling ané producing departuents of these companies.

Table 7. Surmary of Accidents and Iabor Statistice compiled from the Labor
Returns of 9 Representative California Oil Companies.

: Avérage : Ntﬁber " Tire in : Accidents : Severity . Average days
i Number of : of : days  per 100 ! Rate ® : lost per
. Pmployees :Accidents ! lost . Employees : : _Accident
1921.....% 11719  : 1883° 158,633 : 16.1 ¢ 13.5 :  B84.2
1922.....0 12798} 2080¢ 107,783 : 16,3 i 8.4 :  51.8
Average..: 12268.5 : 1982.5. {133,208 : 16.2 : 10.8 67.2
' a

The "Severity Rate" is the mumber of days
lost due to accidents per full time worker.
b Includes 19 fatal accidents.

€ Includes 10 fatal accidents.

Table 7a. Summary of Accidents and Labor Statistics compiled from the Labor
Returns of 9 Representative Califorria 0il Companies. (Fatalities

excluded).
é Average § Number : Time in : Accidents ; Severity é Average days
: Mumber of:  of : days ! per 100 . Rate : lost per
— _ Tmployees : Accidents @ lost : Employees ‘ : Accident
1921...... 11719 ! 1864 i 44,633 . 15.9 . 3.8 : 23.9
1922--.~.5 12798 ¢ 2070 1 47.785 : 16.2 : 3.7 : 23,1
Average..! 12258.5: '1966.5 : 45,208 ! 16.0 i 3.8 I 235

Table 8. Summary of Fatal Accidents and Labor Statistics compiled from the
Labor Returns of 9 Representative California Oil Companies.

: Wumber of Men : . Mumber Killed

— . _Employed .3 Total __ Per 1000 Imployees
1921....... {11719 : 19 : 1.6
1922....... : 12798 : 10 : 0.8
Average.... :

12258.5 : 14.5 1.2

—
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List of Fatal Accidents in the Califormim 0il iislds in 1921 and 1922.

All the fatal accidents occurringm in the California oii fields éduring
the years 1921 and 1922 showing the occupation of thz injured and the details
regarding the cause of the fatality have bean tabulated below., In all cases
.the description is that furnished by the companies when reporting the accident
to the Industrial jccident Cormission of California, It is hoped that through
a careful consideration of the accidents enumerated, . that thiought and considera-

tion will be taken to prevent wherever possible a re-occurrence of a similar
accident,

Table 2, Fatalities in the California Oil Fields Muring year 1921.

totary Helper Dend pin fell out of crown of derrick.

"1l Puller Pulling bailer out of hole, line broke, hit on head with

line.

Roustabout Struck by telegrephrpole projecting from truck,

ddtary delper Collapse of rotary hoisting drum dbrake flange.

Fotary Heiper Kicked flywheel of engine, foot got caught and dragged
him between flywheel and brace.

Jerrickman Fedl from o%l derrick,

Teol Dresser In derrick vhen it cought fire, severely burned,

Rig Zuilder Erecting derrick, beam from oil rig fell on him.

Rotary Helper While pulling out drill pipe, rcve became entangled in
cathead nnd dbroke. Knocked him under rotary chain
{(not guarded). Leg had to be smputated. Gangrene seb
in and proved fatal.

Pumper Struck by flywheel while oiling engine.

Pumper Caught by bullwheel pegs.

Rotary Helper Fractured leg, Died after operation.

Electrician Failed to pull switch on main line. Current turned on.
Tlectrocuted,

Pumper Struck by lever on neck, severing wind pipe and throwm
against flywheel.

Derrickman Elevator rope broke while pulling casing and elevator fell
on his head killing him instantly,

Foreman Starting gas engine with bar, Hit on head by bar.

Dérrickman Climbing derrick, fell 80 feet,atruck head on ladder.



Table 9. (Continued)

Derrickman

Tngineer
mgineer

Well Puller
Engineer

Derri ckman

Tool Drescer

Oiler
CGang Pusher
Total 26

As he started to move sheave, cat line hook gaye
way and struck him on the skull,

Oiling engine. Gas engine flywheel not guarded.
Hand crushed in gas engine compressor, Blood poiscn.

Struck by auto truck while on way to telephone
instrugtions regarding work,

Cylindér head hdew off and struck him in groin and
arm,

Sheave fell. from crown block, crushed chest.

Standing in mud, T¥lectric shock from touching iron
motor house.

Backfire of gas engine, Burned.

wxplosion of Boiler.

Table 10, Fatalities in the California 0il Fields during year 1922,

Well Puller
Mechanic
Well Puller

Driller

Derrickman

Pumper

Derrickman
Pumper
Driller

Derrickman

Pumper

Tool Dresser

Piece of rigging fell and hit him,
Lacerated palm, Wrysipelas resultipg in death,
Fell from oil derrick.

Clothing camght on pump shaft carrying him into
machinery,

Fell from derrick,

Slipped and fell while going through door of pump
house and struck shoulder.

Fell from ladder of oil derrick.

Burned. (Cause not kmown).

Struck by boiler rolling over on him, crushing him,
Fell from derrick 110 feet.

Heavy wrench slipped and struck him on head,

Jumped from moving car, injured side, leg and shobice-
~19-



Tadle 1C. (Continucd)

Driller

Derrickman

Rotary Helper
Derriciman
Derrickman

Not known
Welder

Derrickman

Rotary Helper

Driller

Pumper

Rotary Helper
Rotary Helper

Derrickman
Tool Dresser

Tank Inspector

De:rickman

Cat Hend Man

Tcol Drssser

Dorrick ccllepard vnder which he was working, cruskbad
under {2lling pipe and skvll fractured.

Fell from kally board 50 féet, fractured skull.

Pulled travelling block ngainst crown block rgsulted
in cutting casing line, Travelling block and other
equipment fell and hit him.

Rotary table fall on his bead.

lost balance while tightening mut, fall from dcuble
board 40 feet, fractured skull.

Pipec fell from rack.

Gag trap was being raieed by sand line. Trap swung
to ons side and struck his chest.

Lost balanée and fell from 28-foot level of oil derrick.
RBroke neck,

Struck by smoke stadk. House wos being moved, when guy

wires came in contact witk house the stack was pulled
over. ‘

Chain slipped off engine sprocket causing revarse lever
at duplex steam engine to fly forward and strike him.

Explosion of tank car by ignition., Burmed.
Flevator fell and struck him on hend.

Working on derrick floor. Piece 2% x 6" -3! foll-out
of derrick and hit his hrad.

Breaking down pipe. Kelly was lifted from pipe and fell,
He was thrown from kelly board 28 feet, Not woaring
life belt.

Driving stake with heavy sledge when fatzl attack came.

Fell 32 feet from roof to floor of o0il tank,

- Caught on dull rope, thrown into the a2ir probadly

against dog on wheel.
Replacing key in sprocket, wind pipe severed.

Hpok cn jerk line broke, let casing tongs fly arcund nnd
strike him,



Pable 10, {Continued)

Driller Hook on ,jei'k line broke, let casing tongs fly around and
strike him, .

Tool Dresser Caught in cable and whirled about 5 fest from chain,

Welder Explosion of boiler on which he was working at well.

Totel 34
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