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NAME CONVENTIONS

The following name conventious are used:

¢ Al]l names prefixed by ACIM are the names of programs

® [name]DATA is a reference to a data file.

® A subprogram (subroutine or function) is referred to by the FORTRAN
name of the subprogram.

® The names of FORTRAN variables follow standard type conventicns, as
foliows:
— Names begirning with letters A-H, 0-Z are REAL
— Names begirning with letters I-N are INTEGER.

® Any variable name beginning with the letter H is used as a2 literal data
conutant+.

® Al. variables in the common areas labelled BDSECA-BDSECG are initialized
in rche BLOCK DATA subprogram for Program ACIMEXEC. The letter suffix of
the label is the BLOCK DATA sectiop in which the variables are initizlized

(e.g., variables in COMMON/BDSECB/ are initialized in Sectiom B).

® The following abbreviations and acronyms are used:

— ACIM: Refers generically to the Accident Cost Indicator Model

= MESA: The Mining Enforcement and Safety Administration of the
U.S. Department of the Interior

~ HSAC: The Health and Safety Analysis Center of the MESA,
located at Denver, Colorado

- AFMF: The Address and Employment Master File for coal mines
maintained ar HSAC

— CATF: The Coal Accident and Injury File for coal mines

maintained at HSAC.

t: REAL *8 variable in IBM 360/370 FORTRAN (G/H level)
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Symbol(s)
alm’ a2m
A

bst

bstZl

bst22

bs::23

Poea(f)

DEFINITIONS OF SYMBOLS

Definition
Constants in empirical equations for Mining Method m
Factor for allowable number of dependents for indemnity
benefits

Average annual base wage for social security benefits

Present annual cost to mining companies
Present annual cost to mining families
Base wage for Year n for social security benefits
Present annual cost to public agencies

Present annuzl cost of injuries in Population Subser s
to Societal Sector v

Constants in ewpirical equations for Mining Method m
Net present and future benefit for injury compensaticn paid
from social security fund (SSF)

Maximum monthly benefit paid to family member f from
SSF (f=d, m, w)*

Total weekly benefit from SSF for temporary total
disability injury

Gross present and future benefit computed for SSF before
application of maximum limit

Maximum monthly death benefit paid to family mezber £ from
SSF (f=d, w)*

Present and future benefit for injury compensation paid
from srate workmen's compensation fund (SWCF)

Present and future benefit from SWCF for compensation
of wage losses for permanent total disability injury

Maximum one~time payment from SWCF for loss of member/function
Maximum one-time payment from SWCF for disfigurement

Maximum weekly benefit payable from SWCF to family member f
for compensation of permanent total disability injury (f=d,m)*

%
Ccdes for Family Member £f: d = dependent child, m = injured miner,
w = spouse of injured miner



10

Definition of Symbols (continued)

Symbol(s)

bst31

P5e32
bst33
LNEYA

Bora(s)

b

b ., (max)
sto

bS tn

STr

Poe(e)L

b
untn

bunwd

Definition

Present and future benefit from SWCF for compensation
of wage losses for permanent partial disability injury
during the peried of partial disability

Portion of v paid for permanent partial disability injury

st22

Portion of bSt23 paid for permanent partial disability injury

Benefits from SWCF during period o total disability for
permanent partial disability injury

Maximum weekly benefit paid by SWCF to family member f
for temporary total disability injury (f=d, m, w)*

Maximum one-time benefit from SWCF for loss =f body member/
function corresponding to ACIM code ip

Maximum [bstl(lp)]

Expected present and future death benefit from SWCF given no
remarriage of spouse of Tdtally injured miner before death of
spouse

Expected present and future death benefit from SWCF given
remarriage of spouse within zrwyears after benefits starc

Weekly death benafit paid from SWCF to wife and dependents
of deceased miner (f=w,d)

Present and future benefirs paid from Union disability and
retirement fund (UDRF)

Mornthly benefits paid from UDRF to widow of miner in
addirion to normal benefit bunr

Present and future benefits naid from UDRT before epplication
of factor for claiw administration and overhead

Expected present and future death benefits paid from IDRF
to youngest dependent child given no remarriage and death
of widow before child reaches 22 years of age

Monthly death benefit from UDRF per year of payment intc UDRF
by deceased miner Zor qualifying period i

Total monthly death bhenefit from UDRF for a deceased miner y
years of age with ze?p years of payment into the UDRF n

Net weekly benefit paid from UDRF for total disability after
deduction of weekly bencfits from SSF and SWCF.

Expected present and future death benefit paid to widow from
UDRF in addition to b WD given no remarriage of widow before
65 years of age he

x*
Codes for Family Member f: d = dependent c¢hild, m = injured miner,
w = spouse of injured miner



Definition of Symbols (continued)

Symbol(s)

h
unwp

unwr

Cssb

Cstb
unb
tx

de
dtg

del

Definition

Expected present znd future basic death benefit paid

to widow from UDEF given no remarriage of widow before

565 years of age

Expected present and future basic dearh benefit paid to
widow from UDRF given remarriage of widow by Y, Years of age

Qualifying
cf miner

Total

Total
Total
Total
Total
Total

Total
faral

Toral

cost

cost

cost

cost

cost

cost

period of benefits from SWCF for dependents

to Company for investigating fatzl accident

to

to

to

to

of

MESA for investigating fatal accident

public for investigating fatal accident
state for investigating fatal accident
union for investigating fatal accident

lost production from fatal accident = e

cost to all societzl sectors for investigating
accident

medical costs of an injury

pl

Expected current and future loss of income to injured miner

and I[amily = w

en

Expected current and future cost of benefits from SSF

Expected current and future cost of benefits from SWCF
Expected current and future cost of benefits from UDRF
Total cost to Agency x of fatal accident investigative

Number of days away from normal occupation for a miner

a total disability injury

b
ss

bSE

b
un

task t

with

Number of days for which miner qualifies for total disability
benefits

Number of post-accident workdays of reduced production due
to occurrence of a faral or amputation accident

Number of days required to perform fatal accident
Investigative

task t

11



Definition of Symbols (continued)

Symbol (s)
D
st

d
y
ol

fd
£
PP

h
y

=]

ip
ip

bss
lstf
1StPP
stpt
sttt
unlli

unl2

[

unl3

n
ug
iy

NI

is

Definition

Maximum cne-time benefit paid by SWCF for disfigurement
due to cccupational injury

Totzl workdays underground at mine ID

ecp

Fraction of Dst paid for an injury

Fraction of bstl(ip) paid for an injury

Total workhours underground at mine ID during the vyear
in which a fatal or amputation accident occurred

ACIM code for tzrt of body involved in an injury

HSAC ideantification code for an underground coal mine
where a fatal or amputation accident occurred

Escalation index for year n (base = 1%74) applied
to benefits paid from SSF

Present amnnual average cost to societal sactor y per injury
in injury population subset s

Maximum limit specified in SSF for bss

Maximum SWCF limit on bst for fatal injury

Maximum SWCF limit on bstforpermanent partial injury
Maxipum SWCF limit on bSt for permament total injury
Maximum SWCF limitr on bst for temporary total injury
One-time basic death benefit to widow paid from UDRF

One-time basic death benefit to each child in axcess of five
children paid from UDRF

One-time additional benefit paid tc widow from UDRF for death
of miner caused by occupational accident

Number of dependent children (< 18 years of age) in family
of injured miner

Number of personnel of occupational classification x from
agancy vy invoived in faral accident investigative task ¢

Average number of miners underground daily at mine ID
Total number of personnel of occupational c¢lassification x
from Agency y involved in fatal accident investigation
ACIM code for nature of injury

Total number of injuries in population subset s

Factor applied to b for administration and overhezd

X - XK. N P .
associated with profeéessing occupational and injury claim
(xx=55, st, un)



Definition of Symbols (continued)

Symbol (s}
Pgsn

Pgsy

uni

s
z

t (subscript)

t
t

13

11

‘sd

¥s

Definition
Probability that a male of ape Yo lives to age 65

Frobability that a female of age Vi lives to age 65

Percentage change in the Ceonsumer Price Index for all
items from year n-l to year n

Fractional reduction in pre-accident productivity on a
working s2ction where a fatal or amputation accident has
occurrei: averaged over del workdays

Probab: iity that a widow of age Y, will remarry by age Yora
Fraction of b paid by UDRF
unr

= ip

Mini-um number of days of total disability required to
quzlify for benefits from SWCF

Numter of days of total disability required ro qualify for
retzsactive benefits for minimum qualifving period qls

Minimum number of days of total disability required to qualify
ior benefits from SST

One-time benefit paid from SWCF upon remarriage of widow
of fatally injured miner

Marital status of miner at time of injurx; Section 4.2.3

only 2 number of working sections using mining method m in
mine ID

Deily wage paid to person in salary classification z

Index of fatal accident investigative task t (=1,2,3,4)

Workdays per person required to perform fatal accident
investigative task t

Average tons of coal produced daily at mine ID
Tons of coal production lost due to closure of mine ID

for one workday following occurrence of fatal accident

Tons of coal production lost due to reduction in produc-
tivity at mine ID following cccurrence of a fatal or
amputation accident

Average tons of coal produced dajly at minme ID per working
section

Tons of coal produced at mine ID during the year in which a
faral or amputation accident occurred

Total present and future cost to societal sector y of N,
injuries in population subset s. s

13
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Definition of Symbols (continued)

Symbol(s)

U
t

U

Definition
Total present and future cost of an injury to all sectors
of society

Total present and future cost of an injury to societal
sector v (y = ¢: companies; y = m: family; v = p: public
agencies

Value ($/ton) of coal produced at underground mines,
F.0.B. mine

Average daily wage of an underground coal miner .

Gross expected loss  in present and future wages
due to an Injury

Net expected present and future wage losses after deduction
from w__ of compensation benefits paid from SSF, SWCF, and
UDRF &

Average annual wage of an underground coal miner

Age of dependent childei €i=1, 2, -:-» nc)

Age of miner at time of injury occurrence

Age at which miner qualifies for maximum benefits from UDRF
Age at which miner qualifies for any benefits from UDRF
Expected age at which a widow of age Yy remarries

Age of wife of injured miner at time of injury occurrence

Years of payment to family member £(=d,w) from SWCF for
permanent total disability injury

Years of payment of partial benefits to family member £
(= d,m,w) from SWCF for permanent partial disability injury

Eliginility period for dependent child ci {age y__) for
determination of payment period of benefits from ~SWCF

Years of payment to youngest dependent chiid from SWCF
Years of payment to youngest dependent child from SSF
Years of experience in mining for injured wmwiner at age Yy

Maximum eligibility peried of miner for all compemnsation
benefits

Eligibility period for youngest dependent child for SWCF
and SSF

* -
Codes for Family Member f: d = dependent child, m = lnjured minex.
w = spouse of injured miner



Definiticn of Symbols (continued)

Symbol (s)

*
maxcs

F4
Taxcu

mss

Definition
esser cf z and z
L ’ way.es w

Eligibi'ity pariod for youngest dependent child for UDRF

Years of payment of par:cizl benefits to miner from SSF
for permanent partial disability injury

Expected years to remarriage of female widowed at age Yy

Minimuw years of payment inte the UDRF required ro qualify
for beinefit amount bunr(i)

Years of payment to widow from UDRF given no remarriage
of widow before age 65

Maximum eligibility period of wife of injured miner for all
fands

Years of payment of partial benefits ro wife of injured miner
from SSF for permanent partial disability injury

Yea;s of paid-ir eligibilty for benefits from Social Security
retirement fund

*
Codes, for Family Member f: d = dependent child, mw = injured miper,
w = spouse of iniared miper

15
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INTRODUCTION

This report is Volume I of the final report for U.S. Bureau of

Mines Contract J0255031, "Develoﬁmént of a Cost Indicator for Under-—
Ground Coal Mining Accidents." The project to accomplish the require-
ments of the contract was performed by the Engineered Systems Division
of FMC Corporation. The purpose of the project was to develop and
progran a model for estimating the tangible economic impacts of injury
accideuts in ﬁnderground bituminous coal mines upon mining companies,

coal miners, and society.

The nodel, calléd the "Accident Cost Indicator Model (ACIM), was _
designed to use the Coal- Accident and Imjury File (CAIF) maintzined
by the Mining Enforcement and Safety Administration as the source of
data for injury accidents.

The final report is in three volumes:

Volume I: Developument of_Cost Model contains a description of the
investigations performed to identify the cost elements contained
in the ACTM, the logic and z2lpgorithms used to coapute each

cost element, and the results of a pfogram run using the date
from the 1974 CAIF. '

Volume IT: Program User Manual contaims all of the information

necessary to run the ACIM and to update the base cost data used

by the programs.

Volume I1I: Supporting Data contains the source information

used in the development of base costi data and computations

pexrfcimed to verify the zlgorithms contaimed in ACDM.



SUMMARY

A stochastic model, called the Accident Cost Indicator Model {(ACIM)
was developed for injury accidents which occur in underground coal
mining from information and data collected from literature search
and field visits to 15 mining companies and 12 public and private
agencies. The model was programmed in the FORTRAN language, tested,
and installed on the B6700 computer system of the U.5. Bureau

of Mines in Denver, Colorado. The completed model consists of . six

programs and 24 subprograms.

The scope of ACIM includes all accidents which occur underground in bitu-
ninous coal mines during a calendar year (the current vear), and which
cause death or a traumatic injury. The data source used by ACIM is the
Coal Accident and Injury File (CAlF) maintained by the Health and Safety
Analysis center of the Mining Enforcement and Safety Administrationm.

The total expected values of the following tangible cost elements are
computed by ACIM in present-worth deollars from the data in a CAILF
record, from a stochastically-generated profile of the characteristics
of the winer and the composition of his family, and from base cost data

contained in the model:

(1) 1loss in personal income
(2) compensarion of wages from state, federzl, and union funds
for disabling injuries
(2) benefits for injuries resulting in death or permanent disability
(4) medical treatment and hospital care
(5) dmmediate and post-accident production losses as rhe result
of z fatality or amputation injury

(6) the investigation of a fatal accident.

17
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The elements of cost are used te compute three indicators of

accident cost:

(1) total current and future cost
(2) total current annual cost

(3) current annual cost per injury.

These indicarors are computed for each of three categories: mining
companies, mining families, and agencies of society, and for the total

over-~all categories.

The cost indicators for each category and for the total are displayed in 2
summary table for all injuries from the CAIY processed by ACIM, and in a
series of tables for cross-sections and detailed summaries of the CAIF,

including cross—sections by

L mining activity at the time of accident by regular job ritle

L] type of accident by degree of injury,

and sumnaries by:

® mining activities
. regular job title

nature of injury

° underground mining method
L type of accident
. degree of injury.

Each cost element record computed by ACIM contains a reference to the
original record in the CAIF to permit future addition to display cost

indicators for other accident parameters in the CAIF,

A total of 9286 accident records for underground bituminous coal
mines were accepted by ACIM from the 1974 CAIF for computation.

The resultl of the program run was an estimated total of $56.9
willion (1974 dollars) in current and future costs of these
accidents. About 60Z ($34.0 million) of this total was incurred

in 1874 (i.e., the year in which the accident occurred. The average

annual cost of an accident was $3,700. About 41% ($23.6 million) of



the total cost was incurred by mining companies as crmpensation pay-

ments, lost coal production, and investigative costs. Wage losses to
the injured miner and his family accounted for 47% ($26.6 million) of
the total. Compensation payments and investigative costs borne by

public agencies accounted for the remaining 12% ($6.7 million).

A total of 89 fatalities in the 1974 CAIF accounted for almost 54%
(530.5 million) of the total cost; the average annual cost was $125,000

for a single fatality.

A total of 5325 disabling injuries (lost-time) accounted for 45%

($25.5 million) of toral cost with an average annual cost of zbout
$4,000 per injury. A total of 3872 medical injuries (no lost time)
accounted for 27 ($0.95 million) of the teortal cost, with an average

annual cost of abocut $250 per injury.

Mining task activities associated wich roof support (reof scaling and
bolting, jack and prop handling) wera, as a group, the most costly,
accounting for 22% (%12.4 million) of total cost. Tramming/positioning
of equipment account for 5% of rthe total. Handling supplies/materials,
hauling coal (shuttle cars and tractors), and handling of wires and

cabtles each accounted for 4% of the total.

The body of Part I of this volume contains the information and logic used
to develop the algorithms which compute the elements of cost for an
injury accident. Part II contains the listing of the tables produced

by ACIM from the accident records contained in the CAIF for Calendar

Year 1974.
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IDENTIFICATION OF ACCIDENT COST ELEMENTS

-

This section containg a description of the investigations performed
to identify rhe elements of tangible cost included in the ACIM.
Numbers in brackets in this and in subsequent sections are references

contained in Section 7.

Background

The literziure yielded more than 200 histerical investigations into
the costs of industrial accidents, dating from studies performed by
the Burzau of Mines in 1929-1932 on the costs of accidents in coal
mines [e.g., 5, 23, 21]. The bulk of these investigatiens dealt with
the direct costs (i.e., cut—of-pocket expenses) of accidents to the
company, znd generally excluded (1) indirect costs which did not
appear on the company books as payouts, and (2) the economic impacts

upon the family of a worker who was seriously injured or killed.

These early studies expressed the direct cost of accidents in terms of
a cost per unit of goods preduced (e.g., $/ton of coal). These costs,
being direct costs to the company, usually encompassed only those costs

covered by industrial insurance [e.g., 22, 23]. These include the costs
of

© wage compensation and disability benefits
° medical treatment

® hospital care.

These costs were and still are the prime wmeasure used by industry and

insurance carriers as the costs of accidents.

The works of Heinrich [2] in the 1930's, and Simonds {1, 23, 24]

in the 1940's pioneered the investigation into the uninsured (i.e.,
indirect) costs of industrial accidents. Heiurich investigated a
large number of cases of industrial accidents drawn from insurance
carrier files, identified several common categories of uninsured
cost, and developed an average ratic of insured tc uninsured costs of

l:4. The ratio was intended only as a general measure of uninsured



costs [2, 24]. However, the ratio was used in many recent studies
to estimate total accident cost [e.g., 25, 26], although the ratio
approach has been shown to unsatisfactorily represent actual cost

experience in many cases [1, pp- 106-11]].

The work of Simomds [1, pp. 112-117] is the principal method of
accident cost estimation currently used by government agencies and
industrial organizations, and is recommended by the National Safety
Council {27, ]8]. The method yvields the total accident cost as the
sum of the insured costs and valid elements of indirect (uninsured)
¢osts. The insured costs of an accident are given above. The valid
elements of indirect costs are expressed in terms of the degree of
accident dasmage; xn the case of injury accidents the standard defini-
tion of injury degree are used [Z9, pp. 7-8]. An uninsured element
is considered a valid component of accident cost if (1) 2 clear causal
relationship exists between the cost and the accident, and (2) the
cost can be measured with reasomnable accuracy. Valid elements include

the cost of:

® ywages for working time lost by workers not injured

@ repair, replacement, or recovery of damaged plant and
equipment, including wages to workers engaged in these
activities

@ wages to the injured worker and medical costs which are
not covered by -Insurance programs

@ overtime work caused by the accident -

® wages to an injured worker whose post—aceident produc-
tivity is reduced because of the injuries

L investigating and administering the paperwork for the
accident

L other 2lements specific to individual cases.

Elements which are not considered valid compenents include the

cost of:

© hiring and training & new worker, or retraining a prasent
worker to perform the tasks of the injured worker, if such
procedures are a normal pzart of the company personnel

procedures

21



22

3.2

° subsequent injuries caused by the post-accident milieu
rather than the accident itself

L4 lost profit or sales from reduced worker efficiency or
equipment idled by the accident, umless certaia conditions

are fulfilled (see Sections 3.4 and 4.2 for further discussion).

The procedure outlined for collection of data to estimate valid costs
is based wupon sawmpling case histories and computing the cost per

accident by degree of injury.

The Simonds/National Safety Council method was used by the project
team as a4 starting point for the preparation of a plan for collecting
information, and to define the cost elements to be included in tche

ACIM.

Collection of Information

The literature search yielded a number of sources for base data
relevant to accident costs in general, and to statistics on the costs
of industrial injuries by industry classification and by the degree of

injury severity. However, none of the published information collected

during the course of the search yielded information on costs of recent acci-

dents in underground coal mines, other than industry summary statistics
by various demographic and geographic classifications [e.g.., 18, 19].
These data were of insufficient detail to fulfill the prime preoject
objective of identifying accident costs by the mining job functions

and activities at the time of the accident.

The references which appeared most promising as sources of detailed

data were contacted by telephone. Concurrently, a plan was develeoped
for visiting; a sample of undergound cozl mining companies o collect
case histor— data on accident costs. Appendix A contains a descrip-

tion of th. procedur= used to select mine company samples.



The telephone contacts yielded several sources whe consented tc allow
access to information relevant to underground mining accident :costs.
Visits were planned to these sources and to the mining companies who
agreed to provide information. Appendix B contains a description of
the field visits and the information obtained from rthe sources visited.

Field visits were made tc a total of:

9 15 co2l mining companies (13 underground mines) in Illinois,
Kentucky, Penmsylvania, Virginia, and West Virgimia

L four state agencies for workmen's compensation in Kentucky,
New York, Ohio, and West Virginia

® two private carriers of indemnity imsurance to uillwerground
coal mines in Kentreky £1d Pennsylvania

® two consulting firms in New York who specialize in
actuarial srtatisries and computation of rares for
indemity insurance to underground coal mines

o three district cffices of MESA in I1linois, Pennsylvania,
and West Virginia

° one major medical facility in West Virginia.

The primary goal of the field visits was to collect data on accident
costs by (1) the characteristics of the injury, (2} the job title and
activity of the miner at the time of accident occurrence, and (3) the
nature of the accident. This geal was set in light of the original plan
for the model stwucture, and by the dataz collection procedures outlined
in the Simonds/National Safety Council method discussed above. The
original general plan for the model scructure was to develop a series

of statistical distributions for injury parameters from the HSAC

CAIF, and process these distributions with time-based distributioms for
lost time and medical resocurces to stechastically estimate injury rescurce
expenditures, and then apply unit costs of these resources to compute

injury costs.
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At the conclusion of the field visits it was apparent that rthe model

could not be built entirely from the statistical approach for several

reasons, the most important ¢f which were:

(1) A relatively large number of case histories were requized to

define statistical distributions for even a sampling of injury

characteristics.

(2) Public and private agencies responsible for administration of
occupational injury accident cases did not compile detailed
statistics on accident costs by injury characteristics or, in
the case of coal mining accidents, by occupational character-

“istics.
(3) Correlation of accident and cost data for individual cases

requirsd examination of records of the origimal accident, filed
by company, to identify the accident and injury characteriscics,
and chen location of the claim history separately filed by case

number. This task clearly required far mere time than the project

schedule allowed.

{4) Mining companies, the most direct scurce of accident cost data
were generally uncooperative in allowing access to company
records of medical and compensation claim payments, and to

daily production records.

(5) Statistical distriputions for accident costs btased on case
histories extracted from unpublished records could not be

updated eon an annual basis without repetition of an extensive
field study.

These reasors provided sufficient basis to alter the plan for ACIM
to primarily an algoritnmic structure, with each algorithm using
elemenits of data contiined in the CAIF records of the accident to
compute an expected value for the present and furture cost of =

single element. When the feasibility of this plan had been decided



3.3

3.3.1

upon, the information gathered i{rcm the literature and from
field sources were used to define the elements of the medel,
and the algorithm for comp:iting each element. The following
section contains the definition of each cost element included

in the wolel, and Section & contains the algorithms developed

for

the elements.

Definition of Tangible Cost Elements

Accident Record Acceptaance Criteria

Since the final nlan for ACIM was based upon the us= of the CAIF,

it was first necessary to define criteria with which to accept a

CALF record for computation of accident costs.

developed in light of the data available for development of cost

algorithms, a1 reguire that an accident defined by a CAIF record

must have

(L

occurred during the performance of 2 mining tosk underground

at a bituminous coal mine

in the CAITF record.

These criteria were

(2) inflicted an immediate and physically damaging traumatic
injury, or resulted in death of the miner
(3) been a clear cause of the injury or death, rather than a
contributing factor to a pre—existing medical conditien (as
defined by the HSAC code for accident/illness type).
The criteria cause rejection of CAIF reco~ds for
(1) accidents which cause no injury or death. The majority of
these accidents are roof falls which occur in idle sections
of a mine, or during holiday and vacation periods. Insuffi-
cient data concerning the costs of this type of accident were
identified to justify inclusion
(2} occupational illnesses and illnesses of an infectious or
contagious nature
(3) deaths which occur on mine property but which are not asso-
ciated with underground mining tasks
{(4) injury codes which are undefined (i.e., a code is not present
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Direct Cost Elements

The following elements, drawn from the Simonds/National Safety

Council method, include cost elements which are covered in part or

entirely by occrpational insurance. The costs computed for these

elements are mot, however, based on the cost of the insurance to a

mining ¢ompany, but on algorithms which compute, either directly or

statistically, the cost of a specific injury based on the character-

istic of the injury and certain vital statistics and cheracteristics

of the injured miner znd his family. This approach was taken so that

the cost indicators computed by ACIM could be used to compute relative

economic impact by occupational and injury characteristics. Using an

average insurance cost per injury does not permit this type of comparisonm.

Medical Treatméent Cost includes the cost of medical

resources required to treat the injury and repair the
damage caused by the injury, the cost of in-patient
hospital care associated with the treatment and repair

procedures, and the cost of out-patient followup treatments.

Compensation from Occupaticnal Insurance includes wage

compensation pai:. to a miner for periods of partial or

total disability, bencfits for loss of a member or body
function as a result of the accident, and death benefits
pald to the widow and children of the miner. The algorithms
used to compute these benefits are based on state workmen's
compensation laws, and the benefits for a specific injury
are computed using the benefits for the state in which the

accident occurred.

Compensarion from Social Security Funds includes wage

compensation for periods of total disability and death
benefits to the widow and dependent childrem. The algo-
rithms ere based ou the social security laws for disability

and retirement benefirs.



9 Compensation from Unicn Funds includes wage compensation

for total disability, basic death benefits to the widew
from the union retirement fund, and additiomal death bene-
firs for accidental death. The algorirhms are based on the
current wage agreement between the Tnited Mine Workers of

America and the Bituminous Coal Operators Association.

o Administration and Qverhead Expenses include the incremental

costs to each of the above agencies for processing of claims

for death and disability benefits.

3.3.3 Indirect Cost Elements

@ Loss of Income to Mining Families includes the net expected

loss of current and future income, after deduction of wage
compensation and other benefits defined above, to the miner
or to his survivors as a result of his death. The gross »
income is based upon the wage of the miner at the time of

the accident.

® Cost of Fatzl Accident Investigation includes the wages

expended by MESA and state inspectors, reprecsentatives and
employees of the mining company where the accident occurred,
and union representatives during the investigation of the
accident. The algorithm is based on a set of frequency
distributions developed from data obtained from MESA
inspectors, and from an analysis of 95 MESA reports of

fatal accidents which occurred in 1973 and 1574.

L Losses in Coal Production as the result of an accident which

causes g fatality or an amputation injury, including the loss
due to the shutdown of the mine where a fatal accident occurs,
and the post—accident loss resulting from reduced efficiency.
on the section where the accident occurred. This algorithm is
based on an analysis of the daily section reports at three
mines which had experienced fatal or amputation injuries

in 1974-1975.
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COMPUTATIONAL LOGIC FOR ELEMENTS OF ACCIDENT COST

This section contains the logic developed for the computation of
tangible cost elements identified from the information gathered

from the field visits and literature.

It should be noted that several cost eclements are based upon the
generation of a stochastic profile of the family of an injured

miner. This profile includes the life expectancies of the miner,

his marital status, and the characteristics of his wife and children.
This profile is required for the computation of compensation benefits.
Volume III containg the base data for the statistical distributions
used to generate the profile shown in Table 1, given Yoo the age of

the miner at the time of accident occurrence.

Table 1. Parameters Used for Profile of Mining Family

Paramater Definition of the Parameter
s, Marital status of miner (0 = unmarried; 1 = married)
if
Y Age of wife
n_ Number of dependent children < 18 years of age

in miner's family

Yei Age of a dependent chi:id

‘4

Age at which the widew of a miner is expected to
Temarry

Pgso Probability that a male of Age Yo will survive to
65 years of age

P Probability that a female of Age y will survive to
65w w
65 years of age

Probability that a widow of Age Yo will remarry
by Age Yo

The parameters are generated by Subroutine VSTATS (Section A.7,
Volume II). The value of Yo is obtained from the accident record
in File CATFDATA. TIf ym = (0, then VSTATS defines Yo = 18 + =z

exp

(total years of mining experience). I v, = 0 and zexp =0, an
age 1s generated stochastically in Function TAGEIX.



Medi.zl Treatment

The medical resources required for the treatment of traumatic injuries
inflicted by mining accidents range from first-aid for minor wounds
administered Irecm the working section medical kit to emergency room
treatment and prolonged hospitalizatieon for repair of major damage,

such as compound fractures and amputations. The informaciom obtainable
from the record of the accidents contained in the CALF identifies a general
c~tegory of injury by nature of injury, and part of bedy injured. The
record additionally provides a partial measure of relative severity by

the degree of injury and actual days of total disability for a wminer who

is temporarily disabled, or equivalent days of disability for a miner who is
permanently disabled or killed.

The development of a procedure to estimate medical costs was initially
approached with the idea of relating medical cost as a function cf die-~
ability days by injury category. Analysis of sample records in the 1974
CATF showed a general relationship between disability days and the degree
of injury for specific caregories of injuries. This course was pursued in
discussjons at insurance carriers and mining companies during the field
visits, and with local physicians. Two insurance carriers and four mining
companies provided medical costs for a total of mozre than 200 cases of
underground mining injuries during 1973-1974 in Pennsylvania, I1linois,
and Kentucky. An actuarial agency used by most of the major workmen's
compensation insurers in the U.S. provided medical costs summarized by
degree of injury for injuries in underground cozl mines in Kentucky during

the period 1970-1973.

During the field visits, specific injury cases were discussed with

Safety Directors at mines where the injuries occured, and with personnel
cf.the workmen's compensation department at the mining companies. One of
the purposes of these discussions was to determine if the lost time of

the injured miner reflected the medical costs of the injury.

The following observations were made from these data and discussions:’

(1) The degree of damage in any specific category of injury vary over

a considerable range
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(2) The medical costs of an injury are not generally correlated
with actual or equivalent days of disability
(3) The cost of equivalent medical resocurces in different coal

regions vary by as much as 50%.

Because of these reasons, the approach at correlating disability days

wlith medical costs was z2bandoned, and a statistical approach w-. inves-
tigated. The medical cost data obtained from the field visits were used

to compute the distribution of medical cost for several injury categories.
This approach was feasible simply because it uses actual data te compute
frequency distribution. However, the approach was abandoned because analysis
of the 1974 CAIF vyielded more than 200 combinations of injury categories
(unique codes for nature of injury and part of body) distributed among 16
cocal mining states. Neglecting the effect of regicnal cost variations, it
was estimated that medical costs for at least 3000 injuries {(based on 15
samples/injury caregory) would be required to develop the necessary distri-
butions. This sample size was much larger than the samples eollected during
the field visits and the project budget precluded further data coliiecticn.
Furthermore, medical costs by case history or by specific injury categeries
are not generally available from public sovrces (without extensive field visits
and personal contact). For these reasoms, the statistical approacn using

historical data was abandoned.

The appreoach selected for use in the model is a statistical one. but the

basis of the distriburions for medical costs is a set of injury and treat-
ment scenarios developed by a physician who acted w5 medical consultant to
the project. Injury scenarios were developed for each of 61 combinations
of pmature of injury end part of body imnjured, amd a treatment scenario was

developed for each injury scenario.

Three scenarios, corresponding to minor, moderate, and severe degrees of
damage -were developed for each injury category. The medical resources
required for treatment and repair of each degree of damage were assigned.

The medical resources included medical procedures that would be employed,



days of in-patient hospital care required, and number of out-patient

followup visits required.

The basis for assignment of medical procedures was the 1974 revision

of the California Relative Value Studies (CRVS) [30]. The 74CRVS is a
publication of the California Medical Association as a guide to physiecians
for establishing the relative value of medical procedures within each of
five areas of medical specialties. Each procedure in a specific specialty
has an associated unit value which expresses the cost value of the procedure
relative to all other procedures in the specialty. aAppendix C contains rhe

study performed to develop the treatment scenarios.

The prime assumption reguired for use of rhe scenario approach and rthe

CRVS is that the medical resources employed in the treatment and repair of

a specific category and degree of injury will not vary appreciably in dii-
ferent regions of the U.5. This assumption was discussed wirth the project
medical consultant, and with cther wmembers of the medical professien during
the field visits. There was agreement on the validity of the assumption,
primarily because a uniform set of standards for medical aducation and
practice exists throughout the U.S. This set of standards is defined by the
American Medical Association, and all medical schools in the U.S8. must adhere
to the standards to receive accreditation. Furthermore, all of the injuries
included in the treatment study are common injuries treated by relatively

srandard procedures and medical equipment.

The relative value units, days »f hospitalization, and followup treatment
visits for an injury scenarie are converted into base costs by Program
ACIMMEDC using average unit costs for California. A minimum, mean, and
maximum cost, corresponding to minor, moderate, and severe degrees of injury
damage are computed. ACIMMEDC also compules avérage minimum, mean, and
maxizam cost points for (1} each mature of injury code, and (2} all

code combinations. These costs are used by Function AMEDIC to generate

31 -



32

a base medical cost for an accident record given by the codes for
nature of injury (NI) and part of body (PB), and assuming tha:z :he

base cost poiuts have associated cumulative frequencics of 0, .5 and 1.
respectively. A random number is generated and a base cost computed by

interpolation.

The following rules apply to determine the particular base cost distribution

used:

(1) 1Ifthe (NI, PB) pair were used in the medical treatment study,
the corresponding cost points are used

(2) If the (NI,PB) pair were not used, but average cost points are
defined for NI, these points are used

{3) If no cost points are defined for the (NI,FB) pair or for NI,

the average points over all (NI,PB) are used.

The base medical cost generated by the above procedure is multiplied by

3 medical cost index for the state in which the zecident occurred, to

adjust the base cost to a closer estimate of regional cost. State indexes

are contained in the BLOCK DATA subprograms for ACIMEXEC (Vol. II, Section
A.7). The computation of these indexes is described in Volume II, Sectiom D.2.

The resulting cost is used for the medical cost of the injury.

Losses in Coal Production

Part of the interview format with safety directors and production section
personnel was a discussion of their observations and records of immediate

and long-term production lost as a result of accidents on production sections.
The discussions were approached in terms of injury severity categories, as
suggested by Simonds [1l, pp. 83-84]. The following categories of injury

severity wers used:

{1} Minor injury — where only first—aid is required to treat the
injury either on-site or at the plant dispensary. No lost time
is involved other than 30-60 minutes of the injured worker's time

and. perhaps, the foremau's time, and no less in production occurs.
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(3)

Serious injury - where the injured worker required treatment at a

hospital and is disabled for several days. The nature of the injury
may require immediate assistance by co-workers, causing work stoppage
in the area of the accident, and transport of the injured worker to
an ambulance. Replacement of the injured worker during his recovery
would be required.

Fatal injury - where the worker dies as a result of the accident.

In underground coal mining, an accident of this type usually results

in an immediate death.

In all cases the general observations sbout lost production and accidents

were similar, bur all of rhe obhservyations were intuitive. A]ll of the

officials stated that no records of lost production, other than that

implied by the daily section reports, were maintained 2t the mine.

These discussions generally supported the earlier studfes of industrial

accidents [1, 2, 5], and are summsrized as follows:

A general relationship exists between injury severity (i.e-,
degree of damage to the injured) and the duration of work

stoppage in the immediare area of the accidenr.

Major injuries, in which the injured person is severely damaged
(e.g., amputation or disfiguremenr) and/or requires assistance

by others to reach medical facilities, and fatal accidents
cause a measurable reduction in productivicy for some days after the
accident. Again, the duration of this reduction is related to the

degree of injury damage.

In addition to these general effeects is the loss of all production fer

one workday due to closing the mine after the occurrence of a fatral

accident, which is both tradirional and contractuazl [6].

Quantitative data were required to translate these general cbservations

into statistics useful to the project. To accomplish this, team members
requested access to the daily section reports at each mine where discussicns
were held, so that the dates of accident occurrences coulé be plotted against

daily production in the sections where the accidents occurred. Two mines

33



2llowed the team member to copy samples cf daily section reports for

six-month periods in 1974 and 1975. One oi the mines had experienced a
fatality and both mines had experienced a2 number of lost-time injuries

during the peridods covered by the section reports. These reports were analyzed
in terms of the accidents which occurred during the time periods covered by

the reports. The fcllowing paragraphs describe the results obtained from

these analyses.

4.2.1 Immediate Losses at Time of Accident Cccuxrence

No conclusive evidence of lost production could be determined from the section
reports other than that for the occurrence of a2 fatal accident (roof fall

in a c¢ontinuous mining sectiom). The mine zt which this accident occurred

was closed for two workdays (a loss of more than 15,000 tons c¢f coazl based on
the mean daily production at the mine for 39 days prior to the accident).

The section on which the accident cccurred was closed for five workdays to

clear the fall and recover the victim.

The fact that no conclusions could be drawn from the datz about non-fatal
injuries does not mean that production losses are not experienced, but
rather that the sample size was insufficient. For example, production
shifts at one mine experienced changes of -8%, -14%, and -9% of pre-
accident production on the days corresponding to the occurrence of severe
traumaric injuries on the shifts. Analysis of other production periods for
this mine, and production periods for the secend mine showed similar resulrs.
A& much larger samplie of mines and injuries is required to draw any valid

conclusions about immediate losses for non-fatal injuries.

Based on these observations, the only immediate loss of production included
in ACTM is the average production for one workday for the oceurrence of a fatal

accident. Section 4.2.3 describes how rhis value is computed.



4.2.2 Post—-Accident Losses

Analysis of the section reports clearly showed consistent losses in production
for several days following the occurrence of (1) the fatal roof fall accident,
and (2) accidents which inflicted an immediate amputation irjury. Incon-
clusive reogulics were obtained for accidents which inflicted disabling injuries
{(non—amputation). Accidents which inflicted minor wounds (first-aid treatment
Or emergency roon treatment with no ensuing disability) consistently caused

1o observable loss in post—accident production.

£.2.2.1 Fatal Accident

Note:

The daily section reports for continuous mining sections (three production
shifts/section) were analyzed for a period of 39 workdays prior to the acci-
dent and 35 workdays following resumption of normal cperations (after the
f213 was removed). Table 2 centains the location of each section in

the mine( all sections aze in the same mine).

Tabie 2. Location of Sections in Fatal Roof Fall Accident
. . . . . 1
Section T.ocation in Mine Relative to Roof Fall Area
A2 Roef fall occurred in this section

Same panel in adjacent working places

Approximately 5 miles from Section A.

1. All crews working in Sections A, B and C entered the mine from the
same shaft

2. Accident ocecurred on Shift 2 (4:00 p.m. - 12:00 p.a.).

The daily reports from eight shifts (records for Section B, Shift 3 were not
available) were analyzed‘to determine the pre- and post-accident means for
productivicy, in terms of tons/operating minute, and number of miners in the
face crew (tonms/operating winute was used as the measure of productivity to

eleminate non-productive time due to equipment malfunctions, place changes,
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and other delays). The mean pre-accident valu2s were computed, and linear
regressions of the post-accident data were made. Table 3 shows the results
of this analysis. Figure 1 shows a plot of productivity for the section—
shift on which the accident occurred. The post-accident trend in Figure 1

was observed on all other shifts in Sections A and B.

Table 3. Pre-and Post-Fatal Froductivities by Section-Shift
Pre—Ac;ident Post-Accident Crew Days to
Section-shift FProductivity ’~ Crew Size Productivity™’ Size  Reach Normal

a1 2.28 12.8 1.82 (202)°  12.7 (%> 9
A2 (Fatal) 1.63 9.5 1.33 (19%) 9.1 (4%) 54
A3 2.01 10.5 1.65 (18%) 10.3 (=) 25
Bl 2.85 1z.5 2.41 (12%) 12.4 (1%) 111
B2 2.20 8.8 1.95 (11%) 8.8 (-) 54
Cl 2.20 13.3 2.21 (=) 4.2 () -
c2 1.82 11.1 1.82 () 11.3 (=) -
c3 1.48 10.1 1.49 (=) 8.9 (2%)

Notes: 1. Tons/operating minute
2. Mean value for 39 workdays prier to accident
3. Mean value for post—accident period reguired te return to pre-—accident mean
4. Period corresponding to post—accident wmean productivity

5. Percent loss from pre-—accident mean.

The right-hand column in Table 3 is the number of working days at which the
post—accident productivity regression line intercepted the pre—accident mean.
It is evident from Table 3 that a consistent loss of production was exper-
ienced on all shifts of the section where the accident occurred and on the

section adjacent to the accident section.

It is important to note that (1) the productivities are expressed in tons/
operating minute, which eliminates delays as a possible reason for produc-
tivity changes, and (2) crew sizes did not change significantly, which

eliminates this factor as a possible reason. Analysis of section reports
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cannot be used as a means for identifying the reasor.s way productivity
dropped afrer the accident. However, it is obvious irom the consistency
of the data and from the duration of productivity losses that the cause

was the fatal roof fall.
The magnitude and duration of the productivity losses shown in Table 3,
when translated into tons of coal and lost sales, are significant. For

oxample, Table 4 shows the total losses considering cnly Section A.

Table 4. Post—Accident Production Loss From Roof Fall Fatality

Section Pre-Accident % Loss in Tons of

Shift Mean Tons/Shift Productivity Days Coal Lost

Al 680 20 96 13056

a2 572 19 54 5865

A3 528 18 25 2691
Total Loss in Post-Accident Production 21616

At a price of $15 per ton, this is a loss of $324,240 in gross sales within

a calendar time of less than five months. When one observes that (1) an
adjacent working section experienced significant losses, and (2) four other
working sections are located in the same area of the mine, the potential total

loss in revenue, in profit, or in any other measure of value is staggering.

Only the productivity losses for the accident section are used in Section
4.2.3 to develop an algorithm for use in ACIM because of the admittedly small
sample size. It is obvious from these data that the poteatial economie impact
of a fatal accident from lost productivity should be sufficient cause for a

more detailed analyses with a larger sample size.



4.2.2.2 Amputation Injury

A rTegression analysis similar to that described above was performed for
twe injuries which resulted in amputation damage. Trends similar to the
faral analysis were observed. The trends showed an average loss of 8% and
a maximum loss of 157 in post-accident productivity over an average of 26

working days.

4.2.3 Production Loss Algorithm Used in ACIM

The following parameters are computed in Subroutine SECEFF:

tli = the immediate loss of production due to closure
of the mine for one workday as a result of a fatal
accident

tll = the post-accident loss in production in the

production section where the accident caused

(1) a fatality, or (2) an zmputation injury.

A value for tli is computed for any CAIF record corresponding to an under-

ground fatality (degree of injury code = 1). t11 is computed only when the

undergrouad fatality or amputation injury (HSAC nature of injury code = 100)

occurred on a working section (accident locarion code = 1). The values are

given by
t = t la
14 a 12
f1 T Perfertaa (1)
where
tg = the average tons/day produced at the mine
tg = the average tons/day/working section
Poy = the average fractional reduction in section
productivity
del = the workdays over which Po1 applies.
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The value of lost coal production is computed from the assumption that

the lost production is not made up through overtime work. This a valid
assumption since most of the mines at which fatalities occur are large

mines working three shifts, six days per week. The gross value of lost
production, in the case of a fatal accident, is reduced by the total under-—
ground wages for one'workday because of the custom in mining of forfeiting one
day of pay in memorial. Based on these assumptions, the net value of lost

coal is given by:

e = v (t +

pl Py e - R (22)

ug d
for a fatal accident, and
e = v t

ol to11 (2b)

for an amputation injury, where

v, = the value/ton of coal produced

nug =  the number of miners underground

LA = the average daily wage of an underground miner
and tll = 0 if the accident did not cccur on-section.

A value for v, is input in File EXECDATA. The daily wage for UIWA Wage Class 3
[6,Appendix A] is used for w3 This is a reasonable approximation of the
average wage at the mines visited in the project. The remaining variables

in Equations 1 and 2 are computed as shown below from empirical data derived
from a sample of 95 cases of fatal underground accidents (see Appendix D)

and from the annual data for the mine c¢ontained in File MINEDATA.

The empirical equations used in SECEFF are given by

Dye = 31p + blmsm (3a)

(3b)

where sy = the number of production sections of
mining method m at the mine,
aim’bim = empirical constants for mining method m,
and tsd = b, for Equatiomn 1b. -
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The cedes for m and the 8-digit mine identificatien (ID) number are
extracted from the CATIFDATA record. A value of 1 is assumed for =

if the value is undefined in the record, since the majority of vader-
ground ceoal in the U.S. is extracted by continuous miners. A search is
made inMINEDATA for the reccrd corresponding to ID. If a match is found.
the amnual production (ty) and underground workhours (hy) in the MINEDATA
records are used to implicitly determine Sy by assuming that all proeduction

sections at mine ID use mining method m, and using the corresponding empirical

constants for a. , b.
im im as follows:

L] m = 1 {continuous mining sections)

Empirical constants are derived in terms of ty’ as shown in Table 4.
Table 4 . Empirical Constants for Continuous Mining Secticns

Range of t

(10> tons/year) 211 bq 221 By
< 50 0 13 0 150
51-500 -7 32 230 270
> 500 11 34 0 657
* m = 2 (conventional mining sections)

A single set of constants is defined. To wit:

a,, = =40, bl = 60, 8y, = -600, b22 = 1000

12 2

. m = 3(longwall) or 4(hand loading)
a

m = 3om = 0, and average values, shown below in Table 5

for nug and t. are used, respectively, for b

3 and b2m'

1m

The empirical constants are used in Equations 3a-b to empirically derive
a value for s by computing nug and ty for increwmental values of sm(=l,2,-..)
m

until dy’ the average workdays per year is 250 or less. dy is computed as

follows:
d =0.5(d , +4 ba
y ( vi yz) (42)
=k 4b
dyl ylsnug (4b)
= 4
dop ty/td ' (4c)
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*
This empirical method for computing s can te discarded by altering

Program MINEDATA to compute the average number of men underground (nug)
and the workdays per year (dy) from the monthly data in the employmsnt
portion of the AEMFDATA records. Then t., and tsd are given'by

d
ty = :y/dy (5)
s, = (nug-alm)/blm (6a)
ta = T4/5, | (€b)

This more direct method was not used in SECEFF because the HSAC AEMF file for
1974 had been processed prior to the develcpment of SECEFF, to create File
MINEDATA. Processing of the AEMF required a much larger expenditure of
computer time than was planned in the project budget. Thus, reprocessing

of the AEMF to include computation of nug and dy could not be undertaken without
furcther evceeding the budget. The modificatrion to ACIMMINE, SECEFT. and the
record format of MINEDATA reguired to use this method are minor znd can be made
before the 1975 AEMF is p-ocessed.

If no match for ID is found in MINEDATA, the average values of t., n , and

d” ug’
tsd for mining method m are used, as shown in Table 5 (see Appendix D for

derivation of wvalues;.

Table 5 . Awverage Values Used in SECEFF for Mining Methods

Average Value Used for

Mining Methed td nug blm- b2m= tsd
1. Countinuous 381¢ 228 38 635
2. Conventional 1920 110 37 640
3. lLongwall 4730 389 90 1090
4. Hand Loading 100 7 7 100

*See Section E.3 for an example of the trial-and-error
procedure used dy Subrourine SECEFF to compute Sy



The fracticnal production loss (pel) remaining for computation of
tll in Equation 1b is determined stochastically from the cumulative
frequencies shown in Table 6, which are derived fromthe data in Tables

3 and 4 in Section 4.2.2.

Table 6 . Cumulative Frequencies for Fractional Producticn Loss

Fractional Loss for Average Days
Accident Type Cumulative Fregquency of Loss (del)
0.0 0.5 1.0
Fatality 0.07 0.15 0.30 68
Amputation 0.0 0.08 0.15 26

A value foz Pel is computed by interpolation using a random value for
cunulative frequency. The cumulative frequency points fcr fatal accidents
wzre determined by normalizing the values for the fraci s of Zost production
obsarved in the sample mine (Table 3 in Section 4.2.7 The normalized

values are shown below.
Table 7 . Computation of Normalized Production Loss for Fatal Reoof Fall

Loss in Post—-Accident Productivity

. . 1
Section-Shift Observed Days Normzlized
Al 0.20 96 0.28
a2 0.19 54 G.15
A3 0.18 25 0.07
Bl 0.12 111 G.20
B2 0.11 54 0.09
Average 0.15 68 0.15
Note 1. Normalized fraction = observed fraction x observed days/68
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4.3

Loss of Income to Mining Families

The occurrence of a disabling injury or 2 fatality results in a loss

of income to the injured aminer, or to the surviving widow and dependent
children. This income loss is partially offset by compensation from
several sources (see Section 4.4). However, the miner and his family
will lose present and future income because the average salary of coal
miners is, on the whole, two to three times greater than the average
wages in coal mining states, upon which the benefits for state workmen's

compensation are hased.

Let Weg = the total expected loss in present and future wages as a result
of a disabling injury or fatality. Let Yan = the net wage loss after
deduction of benefits from state, federal, and union funds. Then,

Von = maximum (0, Weg-bst-bss-bun) N

where h .= the toral benefit from state workmen's compensation

bSS the total benefir from social security

bun = the total benefit from union funds.

The following algorithms are used to compute v, in Program ACIMEXEC
(viral sratistic parameters defined in Table 1 ).

® TFatal and Permanent Disability Injuries (degree of injury codes 1-3)

Veg Pgsmvy (65— ym) (8a)

where wy = annual wage of miner at time of accident.

If the injury is a permanent parrial disability,

= - (8b)
Weg fppp65mwy(65 ym)
where fpp = the fraction of maximum benefit awarded for partial
disability, a stochastic variable generated by Function PPFUN (see
Section 4.4.1.3).



4.4

Equations 8a-b are based on rhe assumprion that the injured miner would
have worked full-time until a retirement age of 65 had the injury not
occurred. The assumption is valid relative tc the compensation of
benefits (Section 4.4) which are based on the same span of employment.
Note that we0 is an expected value which takes into account the fact that

b=

the miner may not live to retirement age in normal circumstances.

o Temporary Total Disabiliry (degree of injury code 4)

Weg = dedt (8¢)

where wy = the daily wage at time of injury

I

ddt the number of days of total disability.

The value of ddt is obtained from the CAIFDATA record for closed cases.
If the case is still open (injured not yet returned to work as of last
update of CAIF), the assumption is made that the miner is still on total

disability, and ddtis given by

d 4, = date of last updare of CAIF (8d)

- date of injury specified in CAIF record
This calculation is performed in Subroutine PROCAR.

e Non-Lost Time Injuries (codes 5 and 6)

No wage losses apply to these injuries.

Compensation for Accidents Resulting in Death or Disability

Benefits from workmen's compensation funds, social security and union

funds are computed for any accident record containing degree of injury

codes 1-4. The amount of benefirs are bdased upon the profile generzted

for the miner and his family (see Table 1 at the beginniog of Section &),

and the retirement assumptions desceribed in Section 4.3. The following sections

contain the algorithms used to compute these benefits.
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State Benefits from Workmen's Compensation Funds

The algorithms used to compute bst, the tctal cost of benefits from
workmen's compensation funds, are derived from state workmen's
compensation laws. In actuality, many mining companies are insured for
indemnity costs through private insurance carriers, or maintain a fund
within the company. However, any privately insured or self-insured fund
must follow the workmen's compensation laws of the state, and must provide
at leasr the minimum compensation benefits defined by the state. These
rules apply im every state in the U.S. The state laws were selected as a
basis for develeoping the algorithms because the laws and the benefits are

available to the public.

The following general assumptions are used to compute state benefits:

® Benefits for accidental death or permanent disability terminate
when the recipient reaches the age 5% 65, since benefits after
this age would be paid for normal retirement, and are therefore

not a cost attributable to the accident.

® Teath henefits payvable to the widow terminate upon her dearh or

remarriage.

® Benefits payable to a dependent child terminate when the child
reaches 18 vears of age. Some states provide for continuatiom of
benefits in certain situations, but the incremental amount of these
benefits was insufficient to justify the additicmal logic reguired

to include these situations.

® A miner who is ummarried at the time of injury has no dependent
children. This assumption excludes only a very small numher of widowed

or divorced miners (see Table 1 in Section 4, Volume III).

® A1l benefits are payable at the maximum rates specified by the
workmen's compensation law of the state in which the miner is
injured. Without c¢xception, the average weekly wage of ¢oal miners
is two to three times higher rhan the average weekly wage of the coal

nining states, upon which maximum benefits are based.

® Payment of benefits for death and permanent total disability begins

on the date of the injury specified in the CAIF record.

@ Payment of full benefits for cases of permanent partial disability



are made for the number of days specified for lost time in
Field 54 of the CAIF record (see Volume IIT for description

of the CAIF record). Partial benefits are paid after this time.

4,4.1.1 Death Benefirs

If the miner is unmarried at the time of the accident (sm =Q0), no

compensation is paid. If the miner is married, b5 is computea as

t
follows:
bst = °st mLmun [1stf, (Prwbstr + {l-Prw)}:}stn)1 (92)

where ost = factor for administration and overhead

bStr = total expected benefit given remarriage of widow before her deatn

bstn = total expected benefit given no remarriage of widow before

her death
1stf = maximum state limit for death benefits

The expected benefit given remarriage of the widow before her death is

b __ =R _+ 52 [b
S

str

A
stwl Tot bstdlA] {9b)

where Rs = lump sum payment upon remarriage of widow

bStwl = weekly benefit to widow
bStdl = weekly benefit to a dependent child
= expected years t i = —
Z . peeted ¥ © remarriage = y_ -y
* - -
z maxcgor I1linois, Kentucky, and Pennsylvania
n
CJA — -
A= Lz; for other states (9¢)
i=1l
0 if n, = 0
where the bemefit jerZods Zor Equation 9c are determined as follows:
Zii =18y
%ci = minimm (z_, z ;)
for ct =1, ...,n
e
Zaxeg” BEFLEUT (z.p) J
*
z = minim i
maxes un (zrw, zmax;s)
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The expected benefit, given no remarriage of the widow before her death, is

bstn = 52[p65wbstwlzﬁ+bstd1B] (3d)
where z = years of payment = 65—yw
B = z for Illinois, Kentucky, and Pennsylvania
maxes
n
c
= I Zei  for other states
i=1
= (0forn =0
c

4.4.1.2 Benefits for Permanent Total Disabilitwv

Benefits for permanent disability are composed of a weekly benefit
for compensation of wage losses (bSEZI)’ a lump-sum paynent if the
injury involves loss of a body memb:r or function, (b

payment for disfigurement (b

"t22)’ and a lump-suam

st23)' Thus, bst is given by

oy = Ogp PEE Lo (orgr ¥ Porgn * Bopay)] (102)
stpt = maximum state limit for permanent total benefits

Parz1 ~ Sz[bsthPGszm * bstsz] (100)
st2m - weekly benefit for injured miner

bstZd =  weekly benefit per dependent

2, = years of payment to the mimer = 65—ym

A = 0 for unmarried miner

= Pg5ubou for married miner with no children

.

[
PESWZZW + ZZZd married miner with nc children
i=1

where the payment periods for spouse and children are

z,, = minimum (zm, zw)

= mini z . ci=1, ..., 1
ZZd minimum (zm, c1) > s B,
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Values for bst22 and bst23 are computed only if the nature of injury

is an amputation (HSAC Code 100} or loss of hearing (110-112).

Then,

Porzz = Per1 P
= mpaximum benefit payable for loss cf member/ {10c)
function of part of body ip, where ip is the
*

ACIM code for the body part.

Values of b are contained in the array BNLOSS (in COMMON

stl
area STBENF).

boe2s = fa Der (10d)
Dst =  the meximum disfigurement benefit (in COMMON
arez STBENF) and

fd = the fraction of maximum disfigurement benefit

awarded for the injury-

The value of fd is computed by

b =

d bstl(ip) /bstl(maX) (10e)

where bstltmax) = the maximum state benefit for any loss

of member/hody funcriom.

Equation 10e is an estimate for fd, any loss of member/body
function which is usually determined through arbitratiom by the
state workmen's compensation commission. Discussions with officials

in several states indicate that Equation l0e is a reasonable estimate.

*
€oe Volume III for cross-references between HSAC and ACIM codes.
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4.4.1.3 Benefits for Permaznent Partial Disability

A permanent partial disability injury usually consists of an initial
pericd of total disability followed by partial disabiliry for the
remaining life of the injured. In the total disability period the

injured person is unable to work (e.g., due to being hospitalized, or
following surgery)- In the partial disability period. the injured person,
in the judgment of the stute workmen's compensation commission, can resume
some form of employment, but in a reduced capaecity (which usually means

at a lower salary). The following algorithm is based upon these two

periods of compensation:

The total benefit for permanent partial diszbility injury is given by:

b = o mimdmum [1 o Blian T Paran T Pargy T B 01 (1D

where bstBl, bst32,b8t33 = the total benefits for the parcial dis-

ability peried

15tpp = maximum state limit for permanent parrial benefits
bst34 = the benefit for totral disability period (Equation 12a)
Let ddtq =  the daysof qualifisd total disability (Equations 12Zb-4d)
Z3n =  the period of partial disability
Then z, =z - ddtq/365, where z_ is defined in Equation 10D (113

Thus, the total benefit paid by the state during the
period of partial disability is given by:

5zlp Ab (11c)

1
65mz3mb5tbm * st&d'fpp

where b = the weekly benefir to rhe miner*
stém

Dst31 -

b = the weekly benefit per dependent®
stéd ¥ P
A = 0 for unmarried nizer
= PGSWZBW for married miner with no children
= z I'lc
Poswiu + I z3q for married wminer with 2, children
i=1

*
The same maximum weekly benefits apply for permanent partial and

temporary total disabilicy. The factor fap implicity reduces the
maximum benefits. §



z,, = minimum (z3m, zw)

233 = Dinimum (z3m, %i)
and fpp = the fraction of maximum benefit awarded for the partial
disabilicy.

The value of fpp in cases of permanent partizl disabiliiy are deter-
mined through arbitration by workmen's compensation commissions. The
case is reviewed by medical examiners and a final ruling is reached
based upon the specific permanent effects of the injury: Discussions
with physicians and examiners involved in state workmen's compemsation
claims led *o the conclusion that fPP could be expressed as a fraction
of the relarive award for total loss of body segment (fd). The follow-

ing distribution for the ratic of fpp/fd was developed from these discussions:

Cumulative

Ratio Frequency
0.1 0.0
0.5 0.5
0.9 1.0

Functicn PPFUN generates fpp = ratio x fd’ which is also used to
reduce expected wage losses (Section 4.3) in accordance with the

assumption of employment at partial capacity.

Benefits bst32 and bst33 are compensation for loss of member/body

function and disfigurement (see Equations 10c-d), and are given by

bst32 - fppbst]ﬂi?) (114)

boras = Ealge (11e)

where the variables are defined in Equations l(d-e.

Compensation for the period of total disability is computed with the

algorithm for temporary total disability, shown in the next section.

4
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4.4.1.4 Temporary Total Disability

Temporary total disability means that a worker has incurred an injury

which totally reduces the abilit~ of the worker to perform any job for

some period of time. The total disability period ends when the worker

resumes a paid occupation. An injury resulting in temporary total dis-

ability is compensated at the maximum rates allowed by the state during

the period in which the injured is unable te work. The total benefit

is given

bst34

where 1

q

and A

stt

dtq

1s

t

by

o einimun [1 (d

st strt, dtq(b + ab )/7] (122)

stén st4d
maximum state limit for temporary total benefits

the number of days of qualified total disability

0 i€ d, v, (12b)
dap T Y 2y < dgp 29y, (12¢)
d,. i d, > g, (12d)

and Qo are the minimum and maximue. qualifying periods (days)

0 for an unmarried miner
1l for a married miner with no children

1+ nc for a married miner with nc children.

Federal Benefits from Social Security

Any person who has paid intc the social security fund from earned wages

is entitled to compeasartior for death or total disability from occupa-

tional accidents. The algorithms used to compute the total benefits

(st} are developed in this section, using the following general rules

defined by the Social Secuwity Disability fund:

Death benciits are payable to a widow with at least one dependent

child less than 18 years of age, repardless of whether she remar-—

ries, until her death or upon reaching 65 vears of age.

Death benefits terminate when the youngest child reaches the age

of

18.

Maximum benefits “or any injury or death are limired to 80% of the

total expected w:zes of the injured, less the total benefit from

stare workmen's :ompensatioen.



Additionally, the following assumption is used:

® Al]l benefits are payable at the maximum rates allowed, based
on the fact that average wages in cozl mining exceed the base

wage used to compute social security deductions.

Benefit schedules for the base year of 1974 [10,11,12] were used to
develop the algorithms used for computing bsg' These benefits must be
escalated each year after the base ysar by a factor [10,p24] keyed to the

Consumer Price Index [13]. The factor is given by [13]:

<
= -— - o (133
Ixss(n) Ixsscn 13, pcpI 3% )
(= I (mDQ+ pcleloo), Pept 3%
(13b)
where IxSS(n) = the index for year n (n >1974)
I (n-1) = the index for year n-1
xss
and pcpI = the perceéntage change in the Consumer Price Index

for g1l items from Year m-1 to Year n[l4, Table B

for example].

All benefits frcm social secufity are subject to a maximum limit ( )
3 ss

given by
= i 0.8 -
lbss maximum [0, weg bst)] (13c)
and b = o _[minimm (b__ , 1 )] (13d)
ss sS sse bss
where weg = the total expected loss in wages (Section 4.3)
ar = the total benefit paid by woerkmen's compensation
{(Section 4.4.1)
bssc = the berefit computed with the algorithms in the
following paragraphs,
and %% = a factor for claim administration and cverhead.
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&.4.2.1 Death Benefits

If the deceased miner had no dependent children less than 18

years old, no death benefits are payable. Otherwise, b5 is

sc
given by
Pese = lZIxss(bss;w Zuss T Zdes bSSld) (14a)
where b = monthly benefit to widow
sslw
b“sld = monthly benefit to youngest child under 18
Z,ss number of years benefit payable to widow
Z4es = nuaber of years benefit payable to chiid

i £
The payment perieds are as follows (zmax:gn

Section 4.4.1.1):

1 z defined in
W

= £ =
Zass 0 for n, =0 (14b)
= z forn >0
maxes c
Zuss Bininum (sts, Zw) (14c)

The monthly benefits are a function of the average annual wage of
the miner during the years in which he paid into the social security
fund [11, p. 14-15]. Since his average wages are assumed to exceed
the social security base wage (see beginning of section), maximum

monthly benefits are used.

Thus, let
zexp = the number of years which the miner has paid
into social security, up until the time of the
accident.
An =  the anmual base for year n for decermination of

social security benefits [11, p.15].

The following empirical function, derived from the 1975 schedule
of benefits [12, c¢olumns 1, 2, 7], express monthly benefits:

Txss :
(EAE)/zxss’ Zos” 1 (14d)
n=0

A

= 0, 2 < 1
? Txsgs —



where A

the . verage annual base wage from Year 0
{the yvear of the accident) to zxss years prior

to the accident

and 2

x5S zexp_l (l4e)

Total years of mining experience (Field 38 of CAIF record)

is used for =z
ex

bssld and bsslw are given by the following empirical functions:
— b = =
Range of & ssld bsslw
e 0.66-
0 - 1200 0.75(1200 + 350) 35.82 (141)
- 0.66
>1200 0.75(4 + 350) b a14 (14g)
4.4.2.2 Permanent Total Disabilirty
= z
bssc lzIxss(PBszmssbss2m * ZWSSbSSZW * 'dssbSSZd) (152)
where bssZm = the monthly benefit to the disabled miner
= the monthly benefit to rhe miner’s wife
ss2w
bsde = the monthly benefit to the voungest child

There isa five-ponth waiting period before benefits begin for cases

of totral disability. Thus,

“nss = 65-ym—qp (150)

Zyes = mpaximum (Ei)—qp (15c)
= ing - 1

Zse minimum (zdss, z qp) . (15d)

where qp = 5/12 (benefits begin in month 6)

Monthly benefits to the miner and to the youngest child are given by:

(& + 350)0‘66 (15e.1)

hssZm

bss2d = O.SbSszm {152.2)
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Monthly benefits to the wife are given by the following:

Range of & Pssaw ~ BPsgop WHETE B -
0-3200 0 {15e.3)
3201-5300 c-1.5 (l5e.4)
5301-7500 2.2-C {15e.5)
> 7500 0.25 (15e.6)
0.0795 (15¢.7)

where C = (& -3000)

4£.4.2.3 Permanent Partial and Temporary Total Disability

4.4.3

56

Benefits for a permanent partial disability are paid only for the
initiel period of total disability- A waiting period of six months
is required before benefits for total disability begins. The total

benefit is given as follows:

® ddt > qP
bssc = l21xss(ddt_qp)(b552m * bssZw + bsde)/365 (16a)
[ ) ddt A,QP
b = ¢
s8¢
where ddt =  the number of days of total disability
qP = 152 days (5 months)

and the monthly benefits are given by Equation Set 15e.

Union Benefits from Retirement or Disability Funds

The algorithms for union disability benefits are based on the United

Mine Workers of America (UMWA) wage agreement with the Bituminous

Coal Operators Association [6]. The majority of underground ceal

miners in the U. 5. are members of labor unions; the largest of which

is the UMWA, with an estimated membership in excess of 100,000 [16, p.242].

Thus, the UMWA benefits are reasonable to use for the industry.



Th~ algorithms are based on the national wage agreement, and do not take
into account any additional benefits whi b may be included in local agree-

ments between UMWA district groups and individual companies.

The general equation for bun’ the total union benefir, is given by

bun - 0unbunc (162.1)
where Oun = a factor for claim administration and overhead
bunc = the benefit computed by the following algorithms.

4.4.3.1

where

Death Benefits

The surviving closest relarive of a miner who was unmarried at the
time of the accident receives no benefits other than a lump sum
payment (lunll, see below). The following algorithm is used if the
miner was married at the time oI the accident, based on the following

rules:

® The widow of a miner receives 5U% of his earned union pemsion
until the age of €5 or her dea:h, regardless of whether she

remarries.

® The additional benefit to a widow (in excess of the zbove) will
terminate upon her remarriage, or upon the conditions described

above.

L Benefits are paid for each dependent child in excess of five,

under the age of 22. Benefits for a child terminate at age 22.

The genaral algorithm for bunc is given by:

bunc = P65w bﬁHWP * Prwbunwr * (l_prﬁ)njﬁiwbunwd + (l_p65w)bundd]
* lunll A liat2 t Lun1s (16a.2)
bunwp = the total benefit to the widow from the miner's

retirement fund, given no remarriage prior to age 65
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the total additional benefit to the widow, given

unwr
remarriage prior to age %5
bunwd = the total additionzl henefit to the widow, given
ne remarriage prior to age 65
bundd = the total additional benefit to the youngest depen-—
dent child given the widow does not remarry and
dies before the child reaches the age of 22
*
lLlnll =  lump sum benefit payable to the widow or survivor
) *
luﬁIZ = lump sum benefit payable to each child in excess of five
0 0-5
in_=4n =5 pfor n_ = ¢ 6-8
[od [ [ >0
4 it
and lunl3 = Additional lump sum benefit payable to widow only for
*
death caused by an occupational accident.
Let %mp = the total numbers of years in which the aminer pzid into
Xk
the retirecent fund
¥y oo = the minimum age at which 2 miner may retire and collect
priin
minimum retirement benefits
ypmax = the age at which a miner gqualifies for maximum
retirement benefits
z = 65—ym
z, = 65-37w
z = ninimum (z_ z )
unw m, W
Puor = the fraction of maximum retirement bemefits which
u
the miner was qualified for
bunr =  the maximum monthly retirement benefit for a miner of
age ¥, with Zexp YOIIS paid into the pension fund
*Specified in the wage agreement

*%
Same value as :z
exp

in Equation lée.



Then,

bunwp = (0'5)(12)punrzunwbunr (16b)
0 Yo = ypmin

Punr = «0.79 + O‘OB(Ymv ypmin? forn ypmiﬁ Y.< ypmax (16e)
1 Y i-ypmax

The total monthly retirement benefit (bunr) is based on Y, and
incremental years of payment into the retirement fund. No benefit

is paid (bunr = 0) if v, < For o2 Y define

ypmin. pmin,-

buﬁr(i)= the monthly benefit per year of payment into the
’ *

retirement fund for qualifying period i

*
zunr(l)—— the minimum number of years to qualify for bunr(l)

Then, b = 0 for =z <z (1) {16d.1)
unt exp unt
= - h) .
[zexp Zunr(l’] bunr(l)for zunr(l) E-Zexp < zunr(z) (16d.2)
p-1
= Izexp ~ "unr 20 bunr(P) * iil [zunr(l+l) —Zunr(l)] bunr(l) (16d.3)

for p > 2, Zinr () <

nr » ('P""l)

z < Zz
axp u
The additional widow benefits in Equation 16a.2 are given by

b = 12 bunal(yrw_yw) (1l6e.l)
Puwd = Punal unw (16¢.2)
bda - 0 forn =0 (16e¢.3)
= 12buna12kaxcu for ncz_l (lbe.4)
where bunal = the additional monthly widow bemnefit specified

in the wage agreement
= maximum (22—Yci)

C1=l,...,nc

“maxcu

*
Specified in the wage agreement
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4.4.3.3
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Permanent Total Disability

The amount of monthly benefit is determined by the number of years

in which the miner paid into the union retirement fund prior ro the

i i i . I <z 1 then
year in which the accident occurred. If Zoxp unr( ),

where

If

where

Bine 12p65mzmbunr(min) (17a)
bunr(min) = the minimum monthly retirement benefit specified

in the wage agresment
zunr(p} E-zexp < zunr (p+1) for p > 1,
bunc = 12p65mzmbunr (17b)
Punr = (zexp - Zunr(p)) bunr(p+1) * igl (zunr(i)-zunr(i-l))bunr(i)

Permanent Partial and Temporary Total Disability

Only the period of total disability is compensated for an injury

which results in permanent partial disability. The total benefit

is given by:

where

b

unc

d

untn

untw

stéw

bestw

- {4
f(ddtf7)b

untn ( 188)

number of days of total disability

the net weekly benefitr paid by union disability
fund after deduction of weekly benefits from state
workmen's compensation and seocial security

) (18b)

imum b = -
max (0’”untw bst4w bss4w

the maximem weekly union benefit specified in
the wage agreement

the weekly benefit from the state

the weekly benefit from social security.

(17¢)



4.5

4.5.1

Costs of Investigating a Fatal Accident

Federal law [3] requires the Mining Enforcement and Safety Admini-
stration (MESA) to investigate and prepare an official report describing
the circumstances and probable causes of an underground mining accident
that resulrs in a fatality. The dinvestigation of the accident requires
a significant expenditure of time on the part of MESA investigator,
officials and emplovees of the mining company involved, and state
investigators. The equivalent cost of this time is a valid element
of the total cost of a fatal injury because it represents a loss of
productive time in terms of
(1) the time avaijlable for accident prevention inspectiecn
by the MESA and state inspectors assigned to the investigation
(2) the performance of coal production activities by officials
and employees (including union members and officials) of the

mine under investigation.

Data Sources

Members of the ESD project team interviewed officials and employees

at five underground mines at which a fatal accident had occurred within
the past three years, and inspectors at four MESA district cffices to
establish the resources expended during an investigation. Each company
official and employee interviewed had previous involvement as a member

of the investigating team or as a witness. Each MESA inspector has
conducted several official investigations of fatal accidents in the past
three fears. The information gathered from these interviews was used to
construct the chronology of a typical official investigation to identify
the elements of time expended in each stage of the imvestigation, and the
persons involved at each stage. Each MESA office maintained detailed records
of the time charged to a fatal investigation by each inspector. These
records were used to esrablish distriburions for the time expended per
person at each stage of the investigation. Finally, distributions for the
nunmber of persons involved in each stage of the investigation were estab-
lished from an analysis of the official MESA report of 95 fatal accidenrts
which ogccurred in 1973-1974 (sees Velume TIIL).
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Chronology of a Typical Investigation

When an accident in an underground coal mine results in a fatality
(assumed here to be immediarte, although the same general chronology
applies if the injured person dies in hospital), a2 mine official
(usually the Safety Director or Mine Superintendent) must immediately
notify the MESA district office of the fatality. The mine official also
notifies the state inspection district cffice and the company executive

offices (usually vice-president or president level) ar this time.

The MESA inspector who it notified by the mine official will usually
issue an immediate closure order under Section 104(2) or 104(f) of the
Federal Coal Mine Health and Safety Act. This order will apply to the
area in which the accident occured, theoretically allowing mining opera-
tions to contianue in other areas of the mine. In actuality, mine
management usually withdraws all persons from the mine for one full day

of operation (this cost is addressed in Section 4.2).

The manager of the MESA office assigns the following personnel to the

MESA investigation team:

® A supervisory inspector (team leader)
® Underground mine inspector
® FEngineer specialists {(e.g., rovof control, haulage,

electrical, etc.) as dictated by the nature of the accident.

In some casesS, an inspection or engineering specialist from the MESA

headquarters in Arlington, Virginis will join the team.

The MESA team travels to the mine and the remainder of the official
investigating team (OIT) is assembled. The OIT will include the MESA
team and

® state inspectors

® company officials

® mine management

® union representatives.



4.5.3

The OIT will begin the investigation with a detailed examination

of the accident scene. Eyewitnesses to the accident are questioned
in detail about the circumstances surrounding the accident. Other
witnesses are usually called to testify on techmical aspects which
may be contributery te determining the causes of the accident, or

may clarify points covering operztion of the mine, the mining plan, etc.

When the OIT has completed the ipitial investigation, a report of the
accident will be prepared by the MESA team; the state officials and

mine management usually prepare independent reports for their own use.
The MESA report, however, is the official record of the accident, and
must be prepared in concise detail since it is sometimes used in evidence

in court proceedings.

A drafr of the MESA report is reviewed with the other members of the
OIT. In some cases additional analysis of the accident scene or
interviews with witnesses is required. When the 0OIT members have
reached a consensus agreement about the draft report, the reporct is
reviewad by the supervisor of the MESA district in which the accident
occurred, and by officials at the main office of MESA in Arlingtom, Va.

In some instances, an official from Arlington is a member of the OIT.

Preparation and review of the MESA report usually requires one or two
members of the MESA investigating team on a full-time basis for several
days. When all reviews and approvals have been completed, between 375

and 450 copies of the finzl version of the report are distributed to other
MESA offices, company and union officials, state sgencies, insurance

carriers, and a number of other recipients.

Investigarion Algorithm

The algorithm developed from the above chrenology and from the data
extracted from the sample MESA reports is a stochastic model which
generates the costs to the mine company and tdo public agencies based on

the time expended per person in each of four investigative tasks. Thus,

C the cost of the investigation to the mine company

[od

(]
n

the cost of the investigation to the public agencies.
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Four investigative tasks were defined from the chronology:

Task (t) Description of the Work Task t

Conduct of the investigation by the O0IT

2 Interrogation of witnesses to the accident
3 Interview of other persons (not witnesses)
4 Preparation and review of the official repert.

Tasks 2 and 3 apply to the time spent by witnesses away from their
normel work tasks. The time spent by the OIT to conduct the interviews

is inecluded as part of the time elements of Task 1.

The following abbreviaticns are used as subscriprts (xy) to associate

model variables with an agency and a2 personnel grade with the agency:

X Agency Personnel Grade for y-Suffix
m MESA s: Supervisor Inspector; i:lInspector; e: Engineer
c Company e? Executive Management; m: Mine Management;

1-5: UMWA Wage Classes 1-5[6&, Appendix 4]
s State i: Inspector

u Union r: Representative

The following salary classes (sz) were assigned to each personnel grade

listed above:

_z Personnz1 Grades Basis of Salary Class
1l cl UMJA Wage Class 1
2 e2 " 2
3 c3 " 3
4 ch, ur " 4
5 c5, me " 5
6 em, mi, si 120% of Sg .
7 ms GS-12, step 10
8 ce G3-16, step 10
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The salary bases shown above are representative of the perscanel
grades shown, and are available ftrom published sources to permit
annual updating. Sections A.7 and D.3.1 of Volume II contain further

information. In the following model, the s, are in units of $/workday.

Let Ctx = the total cost of Investigative Task t to Agency x

Then.

Cc = Clc + C2c + c3c * C&c {18a)
cC_ = + + +

P “1m “10 ¥ €16 C3u C@m + Chs * C4u (19b)

Computation of the cost elements in Equations 1%a-b are based on the

stochastic generation of values for the following variables:

dt = the maximum time/person involved in Task t(days)

ntxy = the number of persons of Grade y from Agency x

involved in Task t.
Then, the general expression for Crx is given as follows:

Cox = 9 §, Sz0tuy : (l?c).

Frequency distributions for dt were developed from discussions

with mine cfficials who were involved in fatal investigarions, and

from the daily time recoxrds at each MESA office visited. These recoxds -
are maintained for each investigation. so a very accurate chronology was
determined. Frequency distributioas for nxy were developed from the datz
extracted from the sample MESA reports [Volume ITTI]. The distriburions for
dt and nxy are containad in the listing of the BLOCX DATA subprogram
(Volume II, Section A.7).

The following rules were developed to compute the ntxy based on the

discussicns and the sample reports:
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® Task 1

e = minimum (1, nce) (20aY
= 2imd (20b)
nlcm ainimem (2, ncm)
nlmy = nm_j; y=35, 1, e (20¢)
Usi T Pai (20d)
ES 1711 b
ne minimum (3, n 2 (20e)
® Task 2
= 4 = hY
nch ncj, j 1,5 {20f3
® Task 3
n3ce = nce - nlce (20g)
= . 2
ny o ncm nlcm (20n)
H3yur - Dor ~ Mur (201)

& Task 4

Nyee = Nyem = 1 for 1 day each (209
2yne = Béximum (0, n__-1) for d, days each (20k)
i = maximum {0, nmi—l; for 1 day each (201
+ 1 for 0.5 d4 days

- : " {20m)
n4me maxiomum (1, nme) for 2 days each
neq = minimum (1, nsi) for dh days (20m)
n4ur = minimum (1, nlur) for 1 day (20p)

Substitution of Equation Set 20 into Equation 19c and substitution of

the appropriate daily wage rates yvields the following:

® (Costs to Company

C1c = 41(sgny, gty ) (21a)
., 5
C, =4 s.n (21b)
2c Zyél vy Icy
C3c = 93050300 *+ Sgh3ep) (21e)

_ . 1d
Coc = (Sg+ 5¢7 (21d)



® ~Zosts to MESA

~ = .

Ylm CIl(s7nms + S6™mi * S5Mme? (21e)
= (21£)

CAm 57(d4 + n4ms) + 56(0.5d4 + nami) + ZSBR&me

@® (Costs to State

Cls = d156nsi (21g)

Cas ™ 4456 4s1 (21h)
@ Costs to Union

1 = 1% ur (214)

C3u = d354n3ur (211)

c4u T Sal4ur (21k)

Equation Set 21 has been reaerranged by agency for use in Subroutine
FTLINY (Volume II, Section A.7) for better computational efficiency

The new equations are given by Equation Set 22,

Cc = SS(dlnlce + d3n3ce Lo S6(dlnlcm + d3n3cm +1)
5
+ 4 an (22a)
b .
2 g2l ¥ O
Ca 7 s7{dioge + 8s oy ) F8g(dgmy +0.5¢, + 0,0
+ sS(dlnme + “4me * nhme) (22b)
Cs = SG(dlnsi +—dan45i) (22¢)
Cu = sA(dlnlur - d3n3ur * nl&ur) (224)
CP = Cm + CS + Cu (22e)
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4.6

Administration and Overhead Costs

The basic costs computed for medical trearment and compensation
benefits are multiplied by a quantity o s which is a factor » 1 to
account for the fact thar handling of medical and compensation claims
requires paperwork, administration, and other indirect overhead factors
not included in the direct cost. The °. factors are applied by direct
multiplication of the direct cost because most business organizations
apply such factors in this manner,and because the additional costs
represented by overhead are a small part of the total cost. Note that
unit costs of medical resource units used in the medical cost algorithm
includes the direct overhead of medical ané hospital tresatment such as

plant, equipment, supplies, etc.

The following tabulation suwmparizes the indirect cost experience of selected
agencies and organizatiens who ware ¢-ntacted during the field visits, or

from whom information was reguested.

Source of Indirect Cost Information Average Indirect (ost
West Virginia Workmen's Compensation
Commission [18] 5.8%
Kentucky Workmen's Compensation Fund [19] 3.1%
Private Insurance Company 15.0%
Industry Estimate [16, p. 297, Table 484] 5-10%

Based on these averages, a factor of 1.075 is used in ACIM to account

for indirect cverheads for both medical and compensation costs.

Allocartion of Cest Elements

The cost elements defined in the previous sections were allocated among
mining companies, mining families, and public agencies to compute the
total present and future cost to each sector. Table 8'sh0ws the
allocation of the elements, where CX is the cost of element x for a

C. =w ,C._ =b C .=b ,
S

single injury, and Cecp = epl’ pin en’ “sth t’ “ssb sS

Cunb = bun’ Cinv {company) = CC, Cinv (public agencies) = C_.



Table 8 . Allocation of Cost Elements to Sectors of Society

Cost Element Total Cost Allocated to

Computed by ACIM (Cx)

Companies Families Public agencies

Medical Treatment (c_ X

med
Loss in Coazl Production (C ) X

ecp
Loss of Personal Income C . X

pin
State Disability Benefits (Cstb) X
Federal Disability Benefits(cssb) X
Union Disability Benefits (Cunb) X
Fatgl Accident Investiga- . 3 X X

tion inv

Cmed and CStb are costs to mining companies, as insurance premiums,

even though actual payments of the costs may bz administered by the state
or by private insurance carriers. Cssb is borne by the Social Security
fund, vhich is eatirely paid for by working persons and businesses in
general. Cunb is paid from unjon retirement and disability funds which
are entirely supported by the dues paid by coal miners.

Thus, Uy’ the total present and future costs of z single injury to

sector of society v is the sum of the Cx associated with the sector:

Uc = total cost to mining company

= Cmed + Cecp + Cstb + Cinv(company) (23a)
Um = total cost to mining family

=C . +¢C (23b)

pin unb

UP = total cost to public agencies

=C .t Cinv (public agencies) (23¢)

and Ut = the total cost to all sectors of society

U +U +10 (234)
c m P
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4.8.1

4.8.2
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Computation of Accident Cost Indicators

The ACIM computes three indicators of accident cost for the

total population of accident records extracted from the HSAC

CAIT for each societal sector listed in Table 8, and for subsets

of the population. Population Subset 5 is defined by a combination

of characteristics common to all accidents (e.g., zll accidents
inveolving rocof bolters employed in roof drilling when the accident
occurred) - The number of accidents in Subset S (Nis) is the same

for each societal sector but the cost indicaters are different, as

shown in Table 8. The following paragraphs contain the procedure used
by ACIM to compute the cost indicatovs defined as follows for Popuiation

Subset S, Societal Sector y:

Tys = total present and future cost

Ays = present annual cost

Iy = present annual cost pexr injury in Subset §.

Volume II contains a description of the subsets for which ACIM can
corpate these indicators. WNote thatr all of the indicators are ex-
presseé in present value, where the term .'present' refers to the

year corresponding to the CAILF used 25 the source of accident data.

Total Present and Future Cost (Tys)
The general expression for Tys is given by:

= 0]
Toe Nz y
1is
whers the Uy are defined in Equation Set 23. (24)
In other words, Tys expresses the gross economic impact
(out—of-pocket and committed costs) upon Societal Secteor y from

the group of accidents in Population Subset S.

Present Annual Cost Indicators (A T
¥s, ¥

Some of the cost elements in Table 8 are generally inmcurred in the

same year in which the accident occurred. An example is Cecp’ which



is an immediate income loss. The total cost of these elements
is used to compute Ays' Compensation for permanent disability
and death (HSAC Degree of Injury codes 1, 2, 3) are payable to
the miner or his survivors over 7 the remaining working life
of the miner. The annual costs of these elements are used to compute Ayb
Table 9 shows how ACIM trears each Cx for the computation of Ax,
the present annual cost of Cx’ where Yo is the age of the miner

at the time of injury and z = 65 — Yo

Table 9. Computation Procedure for Present Annual Cost

Cost Elements (Cx) Degree of Injury Ax =

Cmed’ Cecp’ CinV All values Cx

cpin’ Cstb’ Cssb’ Cunb {-1’ 2, 3 Cxlzm
4, 5, 6 C,

Thus, the general expressions for Ay and Ays are analogous to the
expression for Uy and Tys given in Equatioms 23-24. The following
modified expressions are actually used in ACIMEXEC to compute A

for each CAIFDATA record for a fataliry or permanent disability:

Ac = Uc - Cstb + Cstbfzm (25a)

Am = Um/zm (25b)
=U -

Ap P Cosp * Cssb/zm (25¢)

It can be shown that Equation Set 25 yields the same results as the
general expressions for Ay' The modified forms are used to conserve

computer time.

The £inzl cost indicator, Iy' is defined in general by
I =A 26
y ys/Nis (26)
and is a normalized measure of relative annual cost among different

population subsets and/or different sociatal seciors.

*
See Volume III for definitions
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LIMITATIONS AND USES OF ACIM

L N W
ol

Model Liwitations

Users of the cost indicators produced by ACITM should be aware of

certain limitatjons imposed upen the scope of the model with respect

to (1) restriction of certaln cost elements to specific types of
accidents, and (2} exclusion of cost elements which appeared to be valid
vandidates for ACIM. These limitatious generally result in comservative
values for the cost elements of certzin types of injuries. Comnsequently,

the costs produced by ACIM should be viewed as lower limit values.

The limitations described in the following paragraplhs werze applied to
tangible elements of accident cost whith were identifind from the informa-
tion available during the model development but which ceould not be developed
further from this information. The cost element was excluded from the model
if no relevant quantitative data were available. The scope of the cost
element was restricted to specific types of injuries when limited quanti-

tative data were available.

The prime constraints which acted to limit the informarion available to the
project were the time and funds available for data collection. Without
exception, the limitations placed on the cost elements can be removed

through collection of the additional quantitative data noted below.

5.1.1 Lost Preoduction

The following restrictioms were imposed upon the computation of the cost

of production lost as the result of an injury accident:

® accidents which do not result in either a fatality or an

immediate amputation injury are excluded

° immediate loss of production duve to disruption of working places

by an accident occurrence is not computed for non-fatal accidents.

L any production loss resulting from a closure order issued by

MESA zs a result of afatral accident is mot compuied.
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5.1.2

The first two restrictions were applied because of limited sample size
(see Section 4.2). Qualitative evidence did indicate the potential for
significant disruptions in preoduction for accidents which cause injuries
less serious than death or amrutations, especially when malfunction or
breakdown of face equipmen: iz either a2 cause or associative result of the
accident. A detailed analvsis of a larger sample of accidents would be

required to remove these rastrictions.

The third rescriction was imposed because a  clear causal relatiomship
between closure orders and accident occurrence could not be established

from the iaformation collected by the project team. This information
consisted primarily of official MESA reports of more than 100 fatal accidents
which occurred in underground coal mines during 1972-1975. It is clear from
these reports thar orders to close part or all of a mine are often issued in
addition to the immediate danger closure order (Sectioms 104(a) or 104(f) of
the Federal Coal Mine Health and Safety Act of 1969) issued when the aceident
is first reported te MESA. These additionzl closure csrders ar= for violationms
observed during the investigation of the =¢cident. In a number of cases,
closure orders were issued for violations which appeared tao he relared to

the conditions which caused the accident, which would gualify the production

lost as a result of the closure as a valid element of accident cost.

However, the information in the majority of tie reports was of insufficient
detail to (1) establish a clear relatiocnship between the closure order and
the causes of the accident, or (2) determine the number of workdays in which
the order was in effect. About 10% of the reports did contain sufficient
information to indicate that from one to 15 day of prrduction were lost as
as result of the closure. Analysis of the originmel closure orders and sub-
sequent notices and orders would be required to firmly establish these

relationships.

Non=-Disability Injuries

No cost elements other than the cost of medical treamment are compuued by
ACTM for a non—disability injuryv, which is defined as an injury requiring
medical treatment but not resulting in time away from work subsequent to the
day on which the injury occurred. Injuries of this type are identiiied in
the HSAC accident records by a vaiue of 5 or 6 for the code for degree of

injury.
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The information collected by the project team indicated that other
elements o cost may be associated with these types of injuries,

including,

® An immediate loss of production due to the distuptive effect of an
injury serious enough to require medical attention (this loss is

discussed above and in Section 4).

@ The potential of a post—accident loss din production due co
temporary replacement of the injured miner becsuse the injury
prevents the miner from resuming his normal work tasks for some

period of time.

The literarure contains evidence from industries other thao mining of

pest-accident loss in productivity when the Tegular job of the injured

worker must be temporarilv performed hy a worker with less experience,

even though the injured worker returns to work after receiving medical
treatment. There is strong reason to believe that this potentizl exists

in underground coal mining, especially in view of the demand imposed by

the environment for close interaction among members of a face crew in terms
of productivity and safety. Further study is recommended to fully explere

this potential.

Fimes

Some of the violation orders issued by MESA for umsafe conditions result

in the assessment of fines upon the mine. If the issuance of the crder is

a direct result of a condition leading to an accident (as discussed in
Section 5.1.1),then the fine is a tangible element of the cost of the accident
to the mining company. However, since the fine is paid to the federal govern-
ment, the amount of the fine should be deducted from the total cost of the
accident to public agencies. Thus, it is conceivable that the imposition of
the fine would have no net effect upon the total cost of the acecident. In
some cas<s, the fines are in the teéns of thousands of doliars. The project
team did not collect sufficient data to warrant inclusion of this element in
ACIM. Section 5.1.]1 contains a discussion of the data required for further

analysis of this cost element.



5.1.4

5.2

Lawsuits

Discussion with representatives of agencies dealing with insurance for

coal wining companies yielded specific examples of lawsuits brought against
coal mining companies by the survivors of miners who were permanently disabled
or killed as a result cof accidents underground. The financial settlements

from these suits was primarily composed of compensation for:

(@) Estimated loss of future income, and

(2) Pain and suffering of the injured miner oxr his survivors. The
total award in the examples identified ranged from $15,000 to
8250,000. Thus, this cost can be a major element of the total cost
to a mining company of a particular accident. However, analysis of
a larger sample of lawsults is required to develop z meaningful
quantitative relation. It should be noted that the major portion of
a iegal settlement, the estimated loss of future income, is presently
computed by ACIM as a cost to mining families. Incorporation of a cost
element for awards arising from lawsuits would, in fact, transfer
the loss-of-income cost from the mining family to the company. The
inclusion of any additional award, such as rhat for pain and suffer-
ing, would reguire a case-by-case analysis since the amount of this
award is strictly a function of the competence of the attorney for
the plaintiffs, and the personal sympathies of the members of the

Jjury.

Potential Uses

A number of potential uses of the cost indicators produced by ACIM are
described in this section. The majority of these uses are, of course,
directed to an audience within the Bureau of Mines, MESA, and other
agencies in the Department of the Interior. However, other government
and private organizations who have an interest in coal mine health and
safety may also find the indicators of use as 2 tool for monitoring
safety in coal mining. Specific application of the model are suggested
for individual mining companies. Finally, adaptation of the generalized

structure of ACIM by organizations in other industries to generate accident

cost indicators within these industries is described.
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ACTM was developed for the primary purpose of providing the Bureau of
Mines with a breakdown of industry-wide accident costs by variocus
characteristics of the underground work enviromment. The tables
produced by the computer model contained in Volume II produce these break-
downs by mining task activity, regular job title, and other character—
istics of the work enviromment. However, ACIM computes accident costs
for individual records from a subset of the records in the HSAC CAIF,
and maintains an audit crail by which an individual accident cost record
is associated with the original record in the CAIF. Thus, with minor
modifications, ACIM can produce z breakdown of accident costs for any
subset of the CAIF. For example, tablag of costs by years of mining
experience, or by HSAC classification for agency of accident or source
of injury could be produced with only minor addition of program code.
The potential uses discussed below should be considered in light of

this flexibility of the ACIM.

One potential use of the indicators is for examination of annual trends in
underground accident statistics on the basis of economic lossas to specific
sectors of society. This usage of the indicators is intended to augment
the accident experience statistics currently published by MESA. This is
both feasible and valid since the ACIM uses the same data bzse of injury
records from which the MESA statistics are compiled. Inclusion of ACIM
indicators in an analysis of annual trends would extend the scope and
meaning of the analysis because the indicators directly express, in dollar
values, the consequences of accidents - producticn and wage losses, medical
costs, disabiliry compensation, etc. The expression of accident statistics
in terms of economic losses to gpecific sectors of society provides the
addicional advantage of dramarizing, in familiar terms, the need for
improving safety. This is, of course, one of the prime reasons for com-

piling and publishing trends in accident statistics.

The cost indicators could be used in planning and allocation of the annual
budgets for coal mine health and safety programs to identify relatively
high-risk areas in wminicg, and measure the potential return {reduction of
annual costs of accidents) from investment of research and development
funds in these areas. In this application, ACIM would be used to generate
expected annwal and total costs by major areas of the budget for health aand

safety (e.g., roof conrtrel, haulage).



A simple procedure for accomplishing this wouléd be to (1) associate

each of the categories used tc identify the activity of the miner at

the time of accident with those areas of the budget which could, to

some degree, improve the safety of the activity, (2) compute the sums

of expected annual cost and the cost per injury tfor each area Irom the
tables of accident costs by mining activities currently printed by

ACIM, (3) use the cost per injury as the measure of relative risk, and
{4) use the annuzl cost as the gross potential return from investment of

budget funds in thase areas.

A more complex procedure could be used to obtain a more direct

association between the cost indicators and specific programs proposed

for inclusion in the annual budget. Each program would be evaluated to
determined the subset of the mining enviremment to which the proposed
program applies. The accident costs asscciated with this mining environ-
ment would be computed by (L) determining the codes for the mining aétivities,
sources of accidents, and agencies of accidents which best define the
environment, (2) processing the HSAC CATF ro extract the subset of accident
records which contain these codes, and (3) using this subset as the input
(File CAIFDATA) to ACIM. This procedura would be applied to each pronosed
program to generate total potential benefits from implementaticn of the
program . These potential benefits would then be used in subsequent
analyvses to determine the relative merit of each program in terms of net

expected benelit versus expected program cost.

The potential uses described above are directed to planning and budgeting of
funds in relatively broad areas. However, these uses also apply at & more
detailed level to aid in evaluation of specific proposals submitted to the
Bureau of Mines, MESA, or other agencies within the Department of the
Interior. The same general procedure would be applied to estimate the net
expected benefit {expected reduction of accident costs) of the proposal for
improvement of mining safety, and provide an objective figure of merit for

use in evaluation of the proposeal.
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The success of funded programs can be measured by annual monitoxring

of the ACIM indicators for the same subset of the mining euvironmment

used to evaluate the expected benefit of the project as propesed. For
example, tne success of a program which results in the development of a
machine to replace manual handling of supplies and ’ 5 (excluding coal)
in working places can be measured by comparing the - - accidents costs
associated with manual handling before deployment of the machine with the
trend of the sume costs after deployment. The resulting reduction in the
annual costs to industry can also be used in ap economic evaluation to
estimate payback period and aaxnual cost savings for presentation to
mining companies as an argument for deploving cthe results of a particular

project in their mines.

The cutputs of ACIM can be used by individual mining companies to

monitor their accident coscs experiences relative to the industry

averag2s, and individual mines relative to the company average. This appli-
cation would require the extraction of CAIF records for the company's mines,
sorting of the records by mine identificaticn code into separate files,
processing of each file to cobtain statistics by mine, and processing of

all files together to oblain company statistice. These tasks can be per-

formed with simple sorting procedures prlor to using ACIM.

Large companies with a number of mines would obtain the greatest benefits
from ACIM. These companies might wish to examine their costs on 2 more
datailed level - by sections and locations wirthin each mine for example.
Minor modification to ACIM would permit display of accident costs for any

cross—section of codes contained in the HSAC accident records.

Individual companies might wish to replace the logic used to compute
production losses with data that is specific to rtheir mines. This can

be done %y applying the analytical procedure described in Sectiom 4.2 and
Appendix D of this volume to the daily section reporrs of mines within

the company. In fact, individual companies are urged to aralyze the post-
accident performance of working sectioms in which serious accidents occur
to confirm or deny the validity of the cbservati¢msdocumentel in this
report. The potential economic impact upon the company in terms of

reduced production efficiency is sufficiently high to justify such



ar aralysis, not only to develop more accurate data for ACIM,
but to confirm that procedures for improving safery pay off in

economic as well as humanitarian terms.

Companies and agencies in industries outside ¢of coal mining can

adapt ACIM for use as a tool for monitoring accident cost experiencs
because of the generalizad nature of the model. All of the cost ¢lement
algorithms except those used to compute post—accident production lasses
and fatal accident investigation costs apply te any industrial work
enviromment. Furthermcre, the procedures used to develop algorithms

for post-accident production losses and investigation costs can be
applied to most industrial environments. All codes and definitioms used
tc define the nature and extent of injuries are U.S. standards used by
all industries to record injury experience. Work-related parameters
such as task activity, job title, location of accident, etc., are defined
external to the program and are easily changed to suit the work of any

industry.

RECOMMENDATIONS FOR FURTHER RESEARCH

The investigations conducted during the course of this project revealed
several elements of accident costs which warrant further investigation in
light of the potential ecconomic impact of these elements. Th2 folicwing
paragraphs outline a recommended course for further research into these

elenents.

o Losses in Production From MHajor Injuries

The analysis of post—accident production losses (Section 4.2.2)
presents strong evidence that accidents resulting in a death or
amputation caused significant reductrion in the production effic-
iency on the sections where the accidsuts cccurred. 1n the case
of the fatal roof fall accident (Section 4.2.2.1), reduced
production efficiency was zlso observed on other secticmns in the
area of the accident. The reduced efficiency on the accident
section alone resulted in a loss of more than 20,000 tons of coal

production. In two cases of amputation injuries at different mines,
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the average efficiency loss (8% of pre-accident mean over 26 days)
resulted in a loss of more than 1G00 tons of productien. These
losses are direct reductions in gross profit because rull wages
and direct overhead costs are paid duriag the pericd of reduced
efficiency. In a mine operating normally, these ¢osts are rela-

tively constant whether or not ceoal is produced.

A more detailed analysis of these effects during the project was
precluded by the project schedule, which did not permit expansion of
the visit sample, or in-depth study at each mine where section reports
were made available to project team members. Because of the pro-
nounced and consistent trends observed from the samples analyzed in
the project, a separare study of post-accident production losses is
recommended tO increase the scope of analysis and the number of
accidents sampled. The scope of analysis should include the
examination of the zausal as well as the statistical relation-

ships berween the accident and the effects on production efficiency.
An in-depth study of eaca accident is required to accomplish this,
including interviews of section crews and analysis of section
performance over lorger time perieds. The records of each mine
included in the study should be analyzed over a time period of at
least 12 months ~o correlate accident occurrence with production

perlormance.

Non-Injury Accidents

The scope of the project excluded imvestigation of reportable
accidents which do no: cause injury. A rypical example is a fail
of roof in z vorkipz place during a weekend or holiday pericd.
Some of these¢ accidents cause irreparable damage to equipment.
Add:itionally, a considerable expenditure of productive worktime
may beé requirec to restore production operations. The potential
of ‘arge economic impacts of these accidents certainly justifies

a studv, and pessitle incorporation of this cost element into ACIM.



@ Retraining and Rechabilitation of Disabled Workers

Sufficient data could not be collected durimg the projeet to
develop an algorithm because of the reasons discussed in Section
2. Examination of specific case histories at two of the state
agencies visited during the project revealed that as much as 33000
may be paid for retraining of workers injured ir occupational
accidents. A study to further identify these costs would require

analysis of a sample of individual czses.

@ Long-Term Medical Treatment Expenses

The medical costs computed by ACIM cover only the short—term
expenses of treating and repairing the injury caused by the
accident. Some portion of the injuries addressed by ACIM re-
sult in the requirement for medical treatment over a much

longer time: back injuries are a typical example. These

long-term medical costis can be severzal times that of the
short—term costs. The occurrence of such injuries cannot
be directly identified from the information contained in
an HSAC record of the accident. However, the long-term
costs of such injuries can be taken into account stoch-
astically by developing probability functions of the
accurrence of long-term treatment requirements by injury
caregories, and statistical distributions of medical
resources required im each category (expressed in the |
resource units used in the medical treatment study per—
formed during the project). This model could be incorpor-—
ated into the current ACIM medical cost model. A relatively
large number of case histories would hzve to be analyzed to
develop the functions and distributions for the long-term
model. In view of the potentially high costs of long-term
treatment, an exploratory study is recommended to determine

if a larger study is justified.
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APPENDIX A. INDUSTRY PROFILE

This appendix containe a description of the industry profile used to
select a sample of underground bituminous coal mines for collection of
field date, imcluding a description of the data base of undzrground
bituminous coal mines used to construct the industry profile, and compari-
son cf the industry population with the sample of mines drawn from this
popuiation. This sample was used to select specific mines for collection

of data relevant to injuries and fatalities underground.

The data base consisted of all underground bituminous ccal mines which
reported to the Health and Safety Analysis Center (HSAC) of the Mining
Enforcement and Safety Administration (MESA) during Calendar Year 1974.

A copy of the HSAC Address/Employment Master file (AEMF) was used to
identify mines which met this criterion, and to extract the monthly prod-

uction and work hours reperted by these mines.

A total of 1853 mines were extracted from the AEMF. ' The following sources

were used to identify the seam height worked at each mine:

@ data base of mines developed by ESD for use on the
Inherently Safe Mining Systems project, U.S.B.M. Contract
HO111670

9 1974 edition of Keystone Coal Industry Manual

¢ annual reporre of coal mining activities for 1973 and

1974, published by coal-producing statas.

Seam heights for 1134 mines were gdentified, stratified into intervals,

and assigned codes for cemputer processiny.

The data base was processed to compute annuel production and work hours
for mines whieh reported an active status for all 12 moaths of 1874.

This population (745 mines reporting production; 748 mines reporting



work hours) was chosen to ensure that the industry sample contained

only mines which were active within the same 12 consecutive months.

Tables A.]1 and A.2 cortain a statistical summary of the industry
population by seam beight and size of mine. Table A.3 contains the
distribution of rhe population by state. The population totals of
roughly 233 wmillion tons of production and 152 million hours of work
time represént approximately 757 of the respective totals for the entire

underground bituminous industry.

The corresponding profile statistics for the industry sample selected

by ESD are also shown in Tebles A.1 - A.3.

Table A.4 shows the listing of the mines in the industry sample. The

codes for seam height interval are defined as follows:

s = (hu/lZ) -1
where s = the seam helght code
and h, = the upper bound of the interval.

For example, a seam height code of 3 in Table A.4 corresponds to a

seam height berween 37 and 48 inches, inclusive.

A total o 25 wiaing companies from Table A.4 were contacted by tele-
phone. toc obtain comnsent for a2 visit. A total of 15 companies granted
permission for a visit. Two of these visits were to company headquarters.

Table A.5 shows the characteristics of each mine where a visit was made-
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1574 STATISTICS FOR

INCUSTRY PRCFILE

SU~¥MARY BY INTERVAL
SEAM HEIGHT MINE COUNT PRODUCTICN (CCO TONS) WORKTIME (030 KCURS)
INTERVAL et e e e
{ INCHES} SUM  Z¥10 MINES 210 SUM 2210 MINES 2x10 SUM 2210
25- 36 245 132 105 141 9109 39 105 14C 6345 42
37- 48 3396 215 240 322 43092 185 243 325 33582 221
49- 60 274 148 172 232 &7084° 288 173 231 45C71 297
€1- 712 105 57 79 100 38922 167 795 196 25755 170
73- 84 64 35 52 7C 352583 152 52 70 20235 133
85— 96 34 18 25 34 19553 g4 25 23 10231 68
57~ 108 15 8 14 19 11790 51 14 19 5803 38
109- 120 6 3 4 5 1654 7 4 5 1194 '8
121- 132 5 3 4 5 874 4 % 5 239 2
133~ 144 1 1 1 1 BES 4 i 1 385 3
145- 156 2 1 2 3 £61 E 2 3 284 2
157- 168 2 1 2 3 1001 4 2 3 5C4 3
> 189 T 2 1 2 3 14 o 2 3 15 0
UNKNCWN 699 377 42 56 2996 13 42 56 1833 12
TGTAL 1853  1CCO 745 1000 232512 1020 748 1CCO 151688 1230
1974 INCUSTRY SAFPLE,  ~ ~  PRCFILE
SUFMARY BY INT ERV AL
SEAM FETGHT MINE COUNT PRODUCTIGN (CCC TGNS) RORKTIME {000 HCURS)
INTERVAL ——— : - — -—
( INCHES) SUF  =£10 NMINES %10 SUM 2210 PMINES 210  SUM 2910
25~ 36 14 139 t4 139 1823 52 I4 135 1233 55
27- 48 22 217 32 317 €559 188 32 317 5255 232
49- 60 25 248 25 248 S121° 261 25 248 6718 297
€1- 72 14 139 14 139 4007 115 t4 139 26CS 115
73- 84 7 €S 7 69 31C1 €S 7 69 1953 86
85~ 96 3 30 3 30 5316 152 2 36 2355 1C6
$7- 108 3 3o 3 30 3515 101 3 30 1776 T8
109- 120 1 10 1 10 45% 13 1 1c 171 8
132- 144 1 10 1 10 869 2s 1 1C 385 17
145- 156 1 10 1 10 17¢ 5 . 1 10 53 3
TOTAL 101  1CcCC 101 1000 34932 1000 101 1000 22655 1000
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SUNMARY BY

INTERVAL

INDUSTRY PROFILE

by Size of Mime

KCRKTINME (020C FCURS)

2.

0

87

MEAN VALUE PRODUCTION (CCQ TONS!
MINE SIZE  ==————m e e e
INTERVAL TONS WKHRS MINES 2%10  SUM €210 NINES Z~ID  SUM 2710
1- 10 6 7 22 30 130 1 42 56 295 2
11- 50 2¢ 26 158 212 468 2¢ 226 302 5772 38
51- 100 72 12 121 1&2 8749 28 199  14&  T853 52
101- 250 163 1€2 169 227 27539 118 148 198 23994 152
251- 520 254 355 . 123 185 43572 187 127 17C 45104 297
5C1- 754 613 615 66 89 40427 174 &€ 88 40559 287
751-1CG0 871 879 39 52 33988 146 25 33 21987 145
1001-1250 1067 1073 14 19 14939 ch 3 & 3218 21
1251-15¢CC 1365 1306 12 16 16374 70 1 1 1306 9
1501-1750 1658 1612 9 12 14920 &4 1 1 1612 11
1751-2200 1901 0 6 8 11402 49 C 4 9 C
2000 2697 0 & 8 16le3 66 0 ) 0 0.
TOTAL 313 203 745 1000 232912 10C0 748 17092 151680 1000
SUMMARY BY  INTERVAL INDUSTRY SAMPLE
MEAN VALUE ERGCUCTICN {000 TYONS) WORKT INE {000 kOURS)

MINE SIZE  ——=————————— - ————— -—— -
IATERVAL TONS WKERS - MINES Z£10 _SUM  Z¥1C MINES %10 SiM - Z=10°

T 1- 10 6 9 2 20 11 c 4 4C 34
11- 5C 33 24 26 257 809 23 ‘32 317 755 33
Si- 160 T4 &9 11 10s £13 23 . 14 139 963 43"
101- 250 163 169 17 188 2768 79 20 158 3278 149
21~ 500 354 ass5 26 238 8491 243 17 168 6032  26¢&
501- 750 608 633 S 95 5472  iS7 7 E9 4429 195
751-1CCC . 863 878" 7 69 6028 173 5 SC 4251 154
1601~1250 10C€e  1¢é&1 1 10 1006 29 1 1 1051 47
1251~1500 1405 0 1 10 1405 4% e c 0 a]
1501-175¢ 1538 1612 i 10 1538 &4 1 16 1612 7t

32000 3301 8 2 20. €601 189 0 ) 0
TOTAL 34¢ 224 1€1 1000 34952 1000 101 1000 22€55 1000

Table A.2 Industry Profile Statisties



1974 STATISYICS FOR INDUSTRY PROFILE

SUMMARY BY STATE

MINE CCJUNT PROCULTION (00O TONS) | WORKTIME (003 HCURS)
STATE SUM Z¥10 MINES 2%10 UM Z®10 WMIKES -Z%1( sUM 7510
AL ABAMA 20 11 11 15 EEEE 30 11 15 5325 35
CCLCRADO . 22 12 18 24 3146 14 18 24 2220 15
ILLINDGIS 22 12 21 28 30900 133 21 28 13a77 835
INDTANA : 1 1 1 1 94 o} 1 1 21 o
EChA 2 1 1 1 262 1 1 1 55 c
KENTUCKY - 654 353 169 227 43693 188 169 226 22722 150
NEW NMEXICQ 1 1 1 1 529 2 1 1 184 2
6HI0 _ 28 . 15 23 31 12514 S4 23 21 8998 59
PENNSYLVANIA 12% &7 g7 120 39451 1£9 99 132 29443 194
TEANESSEE 94 51 15 20 2430 10 15 20 1319 g
UYAH 19 1€ 8 11 4076 18 8 11 2153 14
VIRGINIA 252 158 G1 122 1531¢ 66 91 122 12783 54
WASHIANGTON 1 H .0 2 0 c c c -0 o
WEST VIRGINIA 5&7 306 287 385 7311l 314 288 385 52663 347
WY OM ING 4 2 ? 2 510 2 2 3 221 1
T TOTAL 1853 100 745 1300 232912 1i:cC 748 1200 151680 1000

1974 INCUSTRY SAMPLE Y . . __PROFILE

SUMMARY BY STATE

MIRE CCUNT FPROCUCT ION {000 TONS] WORKTIME (000 HOURS) _
STATE . SUM - Ia10 MINES 2»10C SUM ¥*1C MINES T=x1C SUM Ix10
ALABAMA 3 20 3 30 1584 45 3 30 ?34 41
CCLZRALC 3 320 3 ac 1524 44 3 3C 1207 53
ILLINOIS 5 £Q 5 50 8025 230 5 50 3242 148
TOMA 1 1C 1 10 262 7 1 10 55 2z
KENTUCKY 27 267 27 267 7558 21¢ 27 287 4485 158
NEW MEXICO 1. 1C 1 10 52a 15 1 10 3184 17
CHIC . 2 20 2 2C 1044 28 2 2¢ 575 43
PENNSYLVANIA 11 109 11 109 4712 132 11 109 3444 1562
TENNESSEE « 40 4 40 sS4 i7 4 490 325 14

CUTEE 1 10 1 10 £0C6 29 i 18 551 26
VIRGINIA ° ES S 89 14356 42 9 £9 1246 55
WEST VIRGINTIA EE 327 23 327 €251 17S 33 32T 5524 244
KYCMING 1. 10 1 10 407 12 1 1C 143 ]

TCTAL 101 1000 101 1000 34952 16CC 101 186C 22655 1060

Table. A.3 Distributior of Industry Profile Mipes by State
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Table A.53 Characteristicg of Mines Visited During Project

Seam Height Size of Mine by Annual Underground Work Hours (000)

Range (In.) 51-100 101-250 251-500 501-750 751-1000 >10G0_
37 48 (2 mines) X X X

49 &0 X (2 mines) X

73 - 84 X

85 96 X -~ X



APPENDIX B. SUMMARY OF FIELD VISITS

Field visits were made to a number of mines, mining companies, insurance

carriers, state agencies, and other sources to obtain information used in

the course of the project. This zppendix conrains & summary of these visits.

B.1

Mining Companies and Mives

A totsl of 13 mines and two mining companies were visited. The mines
in the vigit sumple were selected as representative of the industry sample

on the basis of geographical location, seam height, size c¢f mine,

#nd mining method. Thus, each mine in the 'visit sample characteris-
tically, rather than statistically, re,resented a group <f mines in

the industry population.

A company official at each mine in the visit sample was contacted by
telephona to obtain consent to visit. The prcject objecrives znd informa-
tion goals of the visit were explained to <he official. Bach telephone
contact which resulted in an invitation tc visit was followed up with a
confirming letter to the official contacted. If the official denied
permission to visirt, a substitute mine with similar characteristics was

selected from the industry sample.

Initial visits were made to the headquarters of two mining companies. The
prime purposes of these visits were to: (1) assess the availability of
detailed data relevant to injury compensition, (2) assess the willingness of
mining companies to cooperate in the project, and (3) test procedures for

collection of field data.

Contact was made with the operating vice—president ac esch piring company.
Eoth ~ompanies are among the 10 largest domestic coal mining companies.
Each company operates more than 20 wires in Ohio, Pennsylvania, Virginia,

and West Virginia.

The format outlined above was followed in the initial teiephome contact with
each official, made one week prior to the visits. Each official expressed

interest in the project, and a willingness to ccoperate. However, during the

*

Apnual production and workhours underground
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visits, both officials expressed reluctance in divulging company

records of payments for injury and disability. DBoth companies are
self-insured and maintain internzl records, by individual case, of

injury and disability payments to employees. Each official reiterated

ar intexest in the project goals and indicated that an injury cost index
waild srmve a useful Purpose within their respective companies. However,
veither of{icial was willing to approve access to detalled records, or to

speciiic mines.

Each official recommended that z request for specific information regard-
ing injury and disability payments be sent in a letter which will he

reviewed by higher management for approval or denial. These letters were
prepared and sent. A sample of the data requested is contained at the end

of this appendix.

The experience gathered from the initial contacts was used to alter the
requests made in subsequent contacts. The following general format was
developed and followed during the initial telephone contact and during

the visirs:

® Digcussion with the Safety Director and Mine Superintendent concerning
reductions in section efficiency experienced at the time of and follow-

ing an injury accident on a production section.

® Discussion with the Safety Directer concerning investigative, retraining

and replacement expenses associated with injury accidents.

® Analysis of section production reports for several shifts preceding
and following the occurrence of specific injuries on the section to

determine if production losses occurred as a result of the injury.

® Discussion with personnel responsible for administering medical claim
and compensation payments to determine the availability of accident cost

records, and to request access to these records.

Each member of the project team was instructed to frame the discussions
concerning section efficiency in terms of three broad levels of injury

degree:;



. Injuries requiring only first—aid treatment at the mine

e Injuries requiring removal of the injurad miner by other crew

members for transport and treatment at a medical facility

® Accidents resulting in a fatality.

The discussion frameworxk was used to el-cit estimates for total werk
hours lost as a result of the zccident, and toral work hours required
for investigation. The sample data form at the end of the Appendix was

used as a guide.

A rotal of 11 mines (located in Illiinois, Kentucky, Pennsylvania,

Virginia, and West Virginia) approved a request to visit. The contact

were made at the mine superintendent or vice-president level. The project
chbjectives and the information being sought were explained during each
telephone contact. The information requested was confined to company
records and experience relevant to (1) the effect of injury and fatal
accidents on the production performance of the section on which the acci-
dent occurred, and {(2) indirect expenses incurred as a result of an accident.
Access to records of medical and compensation costs was not requested during
the telephone contacts as a result of the experiences during the initial
field visits. The following paragraphs summarize the information obtained

during the course of these visits.

® Production Losses Due to Injury Accidents

Although specific estimates showed considerable variation, there was
genera;\agreement among the mines that a serious injury (stretcher/
hospital case) or a fatality causes total stoppage in the section where
the accident occurs, and has a disruptive effect on the remainder of the
mine. Additionally, it is the policy at all of the mines to shut down

for one work day following the occurrence of a farality. The employees
forfait their pay for these shifrs at all bur one of the mines contacted.
This custom is traditional among coal miners and is also contained in

the 1974 UMWA wage agreement (Article XXIT, Section k). This is obviously

2 major cost impact upon the company atd the miners.
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The majority of safety personnel interviewed estimated that shifc
production on a section where the injury or fatality occurred

decreased by from 10% to 50% for some time after the accident,
depending upon injury severity. The duration of this decrease was
estimated at anywhere between one week and several months. As a check
of these estimates, project team members requested samples of the daily
Teports from a section where an injury or fatality ocecurred, to examine
shift production preceding and following the occurrence of specific
injuries. These reports were obtained at three of the mines. The
Safety Director at another mine allowed the team member access to the
daily reports for two sections for a two-week period preceding and
following six injury accidents and one fatal accident selected from

the records of thz Safety Director. The team member was permitted to
record shift production, but could not cobtain copies of the reports.
Access to these records was refused at the other mines. The daily
section reports obtained from three of the mines were used as the basis
for the production loss algorithm. The data obtained from the fourth

wine did not cover a large enough time period to be of value.

Medical and Disability Compensation Costs

Access to medical and compensation claim payments for on-the-job
injuries was received at two mines. At each mine the team member
cbtained copies of the monthly reports of medical and compensation
payments for each injury which occured during 1974 at the mine. These
reports contain, for each active injury case, the amount paid by the
company for medical expenses and wage compensation. The days of lost

time and the nature of injury were also recorded in the reports.

Requests for similar data were made at the othexr mines with the follow-

ing results:

~ at two mines, the person contacted (either the supervisor of the
compensation department, the mine manager, or the division manager)
requested the team member to submit a written request to the next
higher manmagement level. These requests were sent and followup
telephone contacts were made. One of the mines seat the data

requested.

~ at four mines the team member was denied access to the company

compensation records.



B.3

- at three mines the team member was informed that all medical
bills and compecnsation claiw records were forwarded to private
insurance carrier or state workmen's compensation for payment,
and copies of thesa records were not maintained in the company.

Af two mines the team member was relerred to the insurance carrier

agent (see Section B.2).

In summary, wmining companies were reluctant to divulge records
ccncerning accident-related costs to the project team members, or

claimed that such records were maintained by the insurance carrier.

Private Insurance Carriers

Claims representatives of two private insurance carriers were contacted.

One representative managed a claims office in Kentucky which carries
compensation insurance for a number of small independent coal mining
companies in the Eastern Kentucky area. This representative expressed
willingness to provide copies of claim payment records to ESD, provided that
a written regquest was submitted to and approved by the company president.

A written request was submitted for sample copies of claims records to
evaluate the utility of these records to the project. A reply to this

request was not received.

The second claims representative managed a field office in Western
Pennsylvania for the largest private insurer of undergrouna coal mines
in the U. 5. The representative supplied cost data for underground
mining injury claims. The data consisted of total medical and indemnity costs
for 2z sample of 145 injury claims from Pennsylvania mining companies. The
cause and type of injury were identified for each ¢laim. All of the injuries

occurred during 1973 and 1974 at underground mines.

MESA District Offices
Inspection supervisors were contacted and interviewed at the following
MESA district offices:

& Johnstown, PA
® DMorgantown, WV

® Vincenuies, IN.
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In each interview the team member established the resources expended

for the official investigation of a fatal accident, as required by

Title 30 of the Code of Federal Regulations. Samples of fatal accidents
which occurred during 1974 at underground mines within the jurisdiction
of each office were used as a basis for establishing the expenditure of

resources, which include the following major elements:

® Time expenditure for the investigation by a team which usually
includes three MESA inspectors, two state inspectors, cne official

of the UMWA, and one or more ofificials of the company.

® Lost time of each employee interviewed for informarion relevant

to the accident.

® Lost time and producticn resulting from closure of the section in
which the acecident occurred (in some cases closure of the mine)

following the issuance of an Imminent Danger Order.

® Time expenditure for preparation and approval of the official report;

costs of reproducing and distributing the official report.

Tach of the MESA inspectors comtacted during these visits was extremely
helpful in providing any information requested by the project team member.
Copies of more than 40 fatal accident reports for 1974 were obtained, and

these reports provided data for a number of areas in ACIM.,

State Workmen's Compensation Commissions

Telerhone contacts were made with the following agencies:

o Kentucky Department of Labor
® Pennsylvani= Department of Labor and Industry, Bureau
of Occupatiopal Injury and Disease Compensation

® Vest Virginia Workmen's Compensation Commission.

0fficials of the Pennsylvania anéd Kentucky agencies stated that neo records

or statistics relevant to coal mine accident costs were maintained because

their states do not have a general workmen's compensation fund; all compen-
sation insurance is carried by private insurers or administered by the coal
mining companies. Each state maintains only special funds for certain

occupational diseases, and for "second injury" cases.



Discussion with the Director of the West Virginia Workmen's Compensation
Comnmission revealed that the originzl report of an industrial injury and
subsequent c¢laim payment records were maintained in separate files by
individual company. Thus, attempting to extract the claim payment records
and associate these records with nature of injury and job function would have
required weeks of work. The Director did state that a project to implement

a computerized compensation data management system was underway. When com-
pleted, the system will permit retrieval of the entire history of a specific

claim. Unfortunately, the system was at least one year away from completion.

It was zlso learned that the Commission did not maintain summary records of
claim payments by type <f injury or job function. The Director referred the
team member to the firm of Wocdward and Fondiller, Inc., in New York City.
This firm prepares the annual financial statement for the Commission and
determines the rates to be charged for state compensation insurance. This

firm was contacted by the team member (see Section B.6).

A visit was made to the Chie Bureau of Workmen's Compensation. Discussion
with the chief actuary for underground coal mines revealed that detailed
statistics are available for the frequency and lost time by type of injury.
However, the computer data base and listings of these statistics do not
contain cross-reference to the data base which coantain claim payment data.
This data base is ordered by individual case number. Thus, examination of
the records of individual cases is required to identify costs by type of
injury. A sample of individual cases was requested for examination, but

were not received ian time for use in the project.

It was concluded from these discussions that historical data for compensa-—
tion costs by type of injury and specific to underground coal mining was
not readily available for use as a basis for computing these costs in
ACIM.
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Medical Facilities

The administrator of 2 maejor medical center in West Virginia was

contacted to determine the availability of injury data. The medical

center serves the area surrounding Morgantown, which includes a number

of underground coal mines. No information of value was obtained frow

the contact. All medical and hospital records maintained by the Center are
confidential, and cannot be examined without epproval of the attending
physician and the parient. This preservation ¢f confidentiality is common
practice in most areazs of the country. The team member was provided with
information such as daily room rates, cost per patient per dayv for meals,
duty nurses, etc. This informarion was of little value to the projecrt.
Further telephone contacts were made with twe medical facilities in
Pennsylvania. These contacts confirmed that no data of value would he
obtained. Based on these experiences, the project team decided to cease

any further contacts with medical facilitien.

Other Agencies

Two team members contacted the following agencies:
& National Council on Compensation Insurance (NCCI)
[ New York State Rating Commission {(NYSRC)

e Ypodward and Feondiller, Imc-

The NCCI is cooperatively funded by state and private insurance companies

in 29 states and chartered to determine the rate structures for cowmpensation
insurance by geographic area, industry, and other relevant facrtors. The
Council maintains individual ¢laim payment data for all industries, and uses

these data to compute insurance rates.

The team members spoke with the senior statistical actuary, who agreed to

provide ESD with the following data for 1974:



L Summary by state of medical compensation, and other costs by injury
*
severity category for underground coal mining injuries, and the

number of injuries associated with each cost.

® Tabalation of each claim which composes the sumary for the underground
coal mining injuries of one state. This tabularion will include for
each ¢laim, the type of injury and the total payments for medical,

compensation, and othel expenses.

These data, summarized by degree of injury for more than 1800 underground
coal miring accidents in Kentucky during 1970-1973, were subsequently

received from the NCCI.

Further discussions with the officials of the Council were directed at
determining if states other than Califeornia use a standard rate table fer
determining allowable medical compensation payments for treatment of
traumatic injury. The team members were referred to am official of the
NYSRC, who stated that of the coal mining states, only West Virginia used
a standard table of rates t¢ determine allowable medical fees.** The

official provided the following publications to the team members:

® Medicrzl race schedule for workmen's ccmpensation payments in

New York State

® Table of zllowable daily rates chargeable to the workmen's

compensation fund for each hospital in New York State.

Although Mew York and California dc not have coal mining industries, the
medical rate schedules for these states, which express treatments in terms
of relative units divorced from a dollar value, appeared to be a valid
source for identifying specific types cf injuries imn terms of relative
treatment units. Application of unit costs based on regional cost indexes
to these treatments units was one alternative investigated for estimating

medical costs for specific imjuries.

#
As defined in U.S.A. Standard Z16.1-1967, "Method of Recording and
Measuring Work Injury Experience"

%%
Telephone contact was made with the Director of the West Virginia Werkmen's
Compensation Commission to obtain a copy of the rate table. The Director strated
that the use of the table has been discontinued.
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Discussion was held with a general partmer of the consulting firm of
Woodward and Fondiller. The partmer is in charge of preparing the

annual report and rate schedules for the West Virginia Workmeu's
Compensation Commission. He stated that insurance c¢ompanies, state
commissions, and other agencies involved in setting rates or making
pavments for workmen's compensation do mot, ar present, have a raquire-
ment to maintain cost data in terms of speciric type of injury oxr job
function at time of injury because these data are of no practical use in
assigning risk or determining rates. He referred to a "statistical plan"
which sets industrv standards for the types of statistics which the insurance
industry maintzins. At the present time this plan does not contain the type
of statisties which ESD was seeking. He confirmed the starements of the
senior actuary at the NCCI. To wit, rates are determined by cumulative
claim payments to specific cowmpanies within the five traumatic injury
categories defined in the ANSI Standard (see above). These clain payments
ére also summarized by type of industry and by state, but not by type of

injury or job function.



REQUEST FOR INJURY ACCIDENT TWNFORMATION

(Base on recent experience at specific mine)

Mine: Date:

1. Estimated total manhours required to investigate an imjury accident
and prepare and file aceident reporrts (include rime required of mine
superintendent, foremen, safety personnel, clerks, etc.)}.

a. Average manhours per accident involving a2 fatality : Hrs.

b. Average manhours per injury accident in which injured
miner{s) requires hospitalization : Hrs.

c. Average manhours per injury accident in which injured
miner(s) does not require hospitalization Hrs.

2. Estimated total manhours required per injury accident, to
prepare and process paperwork for medical, wage and other
compensation claims (if self-iosured, d¢ not include time
required to actually issue and maintain records of payments).

a. Average manhours per accident involving a fatality e Hrs.
b. Average manhours per injury accident in which injured
miner(s) requires hospitalization - Hrs.

e. Average manhours per injury accident in which injured
miner(s) does not require hospitalization ' Hrs.

3. Estimated total manhours lost by secticn personmel other
" than victim when an injury acecident ocecurs (paid time
lost by miners whose work is stopped as a result of the
accident) |

a. Average totzl manhours per accident involvivg a fatality Hrs.

- ..

b. Average total manhours per injury accident in which injured

miner(s) requires hospitalizatiom = ... ... .......... Hrs.
c. Average total maphours per injury accident in which injured
miner(s) dces mot require hospitalizatiom ___ . ... ___..._. Hrs.
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"Estimated total manhours required to rrain a replacement

for an injured winer

a. Average manhours for'temparary replacement Hrs.

b. Average manhours for permanent replacement Hrs.

P I R R I B

Estimated cost (excluding training cost) for replacing
an injured miner (e.g., hiring cost, cost of shifting
men, etc.)

a. Average cost for temporary replacement S

R R A R I A )

b. Ayérage cost for permanent replacement $

Estimated total c¢ost per injury accident for administering
first-aid to injured miner(s) at time of accident and for
subsequent company—-administered treatments ]

Number of miners employed by job title in a mine section

No. of Miners Occupation Title




APPENDIX C. MEDICAL TREATMENT STUDY

C.1 Introduction

This appendix contains the study performed by the medical consultant to

the ACIM project to relate HSAC injury categories te the medical resources
that would typically be employed in the initizl treatment and followup
repair of the injuries. The basis for assigning cost-relatable values

for medical treatment resources was the 1974 revision of the California
Relative Value Studies* {74CRVS), a comprehensive study of relative medical
costs in Califormia published by the Califoraia Medical Society. The CRVS
was selected as the basis for expressing medical resources in relative

terms because:

(1) the CRVS is the most comprehensive work oif its kind presently
available

(2) a2 number of insurance carriers and state workmen's compensation
agencies use the CRVS as the basis for establishing medical payment
schedules

(3) the values used for medical treatments are in terms of relative resource
units within specific areas of medical procedure, thus providing a
common base for comparison of medical costs among different injury
catepgories

(4) unit values are not expressed in dollars, thus permitting the appli-
cation of regional cost factores to adjust costs for different coal

mining areas.

The study was performed by Edgar G. LaVeque, M.D., who currently practices
medicine in Los Gatos, CA. Dr. LaVeque is an active member of the Committee

on California Relztive Value Studies.

*
Reference 30, Sectiom 7
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Scecpe of the Study

Medical resources were developed for each of three degrees of
injury damage which are rermed minov, typical, and majeor, in
each of 61 injury categories. These categories contained the
highest frequencies of occurrence in the 1974 CAIF. An injury
scenario was postrulated for esach catezory and degree oI damage.
and the scenario was used to develop a treatment scenario. The
iwedical resources (in terms of 74CRVS codes, hospitalizationm,
and followup treatments) were determined, based on the scenarios.
The resources apply only to the treatment and followup reguired

to repair the immediate injury. Medical care znd treatment in

cases of aggravated injury and continual treatment for complications
arising from the immediate injury are not included. Additionally,
cerrain assumptions and restricticuns, as noted im Section C.3,

have been applied to the scope of the study. The study results

are contained in Section C.4

Assumptions and Restrictions

Application of the 1974 revision of the 1969 California Relative
Value Studies (74CRVS) in the following report is an effort to
develop a Model Treatment System (MIS) related to a very specific
set of medical circumstances. In order te prevent misinterpretation
of the MIS, it is necessary to understand the parameters which make

up each unit of the system.

1. MIS applies to industrial injuries occurring during
underground mining.

2. Three levelr of injury are defined for each speccific
type of injury (except amputations): minor, tvpical,
and major.

3. In each case, no other injury would have occurred.

This is, of course, unusual in some injuries.

4. All injured persons are assumed to have no prior
medical disease which prevents usual recovery,‘and no
unusual complications are counsidered. i

5. All treatment is initiated in the outpatient (Emergency)

Department of a hospiral.



When admission to a hospital is indicated, all routine
in-hospital diagnostic laboratory studies and x-rays
which are not specific to the injury in question are
ignered. One must assume in evaluating hospital costs
that itemization of these costs has been eliminated.
Occasionally, general apesthesia will be assumed to be
required for repair of a specifie injury. Laboratory
studies usually performed prior to such anesthesia are
a complete btleood count (CBC), CRVS85022, and a urin-
alysis, routine, CRVS$81000. For convenience, these
have been grouped and reported as CRVS89005. The
requirement by some institutions of an electrocardio-—
gram (EKG) and a chest x-ray as a prerequisite for
general anesthesia is not considered in this study.
Followup visits as indicated may be included as part
of the initial cost in some procedures (see Surgery
Ground Rules, page 46, 74CRVS).

Occasionally, a single CRVS procedure will occur more than
one time for the treatment of an injury. These procedures
will be noted bf a prefix ( ), such as in the case of
multiple hospital visits (4) 90250, indicating four (4)

followup hospital visits.
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C.4 Injury and Treatment Scenarios

This section contains the scenarios of each injury and treatment used

as the basis for medical costs in ACIM. The section is divided into sub-
sections by the general nature of injury. The HSAC code for nature of injury
is in parentheses following the subsection title. The HSAC code for part of

body precedes the name of the body part. The entries for each scenarie are as

fellows:

Injury: A description of the injury. The degree of injury is
noted in parentheses preceding the description.

CRVS: The codes for the treamments administered, from the
74 CRVS. A number in parentheses preceding a code
indicates a trearment replication.

Hospital: The number of days of in-patient care in a nursing unit.

Follow-up: The number of days of out-patient follow-up care,

Volume II contains a liscing of the total number orf CRVS treatment units

for each injury and the procedure for updating these values.

C.4.1 Amputation (100}

340 Finger

Injury: (Typical) amputation of index finger through proximal
rhalanx at mid-shaft

CRVS: 26951 26951-81 26851=30 00004 73130 89005

Hospital: 1-2 Tollow=up: 45

330 Hand

Injury: (Typical) amputation of hand at level of carpal bones
with distal fragment destroyed in accident.

CRVS: 25920  25920-80  25920-30 00006 89005 73090

Hospital: 5 Follow—up: 90¢
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313 Arm at elbow

Injury: {(Iypical) loss of arm at level of elbow joint requiring

scpracondylar amputation-

CRVS: 24900 25900-8CG  24%00-30 09006 73066 71020 89005

Hospital: 7 Follow-up: 90

540 Toe

Tnjurys: {Typical) loss of great toe (hallux) at metatarso-
phalangeal joint.

CRVS: 28820 28820~-81  28820-30 00004 73630 89005

Hospital: 2  Follow-upn: 390

530 Toot

Injury: (Typical) injury to foot at ankle requiring amputation

above ankle jeoint.

CRVS: 27880 27880-80 27880-30 00008 73610 71020 89005
97520 (2397521
Hospital: 7 days Follow-up care: 120

513 Leg at Knee

Injury; (Typical) loss of leg to knee requiring supracondylar
femoral amputation.

CRVS: 27590 27590-80 27590-30 00008 73550 71020 89005
97520 (6)97521
Hospital: 10 F~llow-up: 120

C.4.2 Burm or Sczld - Heat (120)

148 Faze

Injury: (Mino.) - first degree burn requiring mimimal dressing.
or no ir=2ssing.

CRVS: 9051C¢ 90540

Hespital: None Follow-up: 7

148 Face

Injury: (Typical) First and second degree burns of face.

CRVS: 16025 90510 (3)90540

Hospital: 1 Follow-up: 10
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148 Face
Injury:

CRvVS:
Hogpital:
330 Hand
Injury:
CRVS:
Hospital:
330 Hand
Injury:
CRVS:

Hospital:

330 Hand
Injury:

CRVS:

Hogpital:

430 Chest

Injury:
CRVS:

Hospital:

430 Chest

Injury:
CRVS:

Hospital:

430 Chest

Injory:

110

(Major) first, second and third degree burns requiring

skin graft reconstrucrcion to area of forehead.

90250 16014 (4)16025 .

89005

71020

10 Follow-up:

45

15120 15120-81 15120-30 00006

(Minor) first degree burn requiring temporary dressing only.

16000

None

90510
Follow-up:

None

(Typical) first and second degree burn
(3)16020

None

ForLlow-up:

14

(Major) second and third degree with loss of skin from

dorsum (back) of hand requiring skin grafting.

16010 16010-30 00003

89005

7 Follow=up: 1

20

(2)16025 15240 15240-30

00006

(Minor) first degree only, upper half of front of chest.
16000 50510

None

(Typical) first and second degree of half of chest.
(2) 16025 90540

None

Follow-up:

Follow-up:

nene.

14

(Major) second and third degree of back of chest (18Z%

body surface or more) with shock and lnss of at least 1/2

skin in burned arez requiring repeated skin grafts to

cover wounds.
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CRVS:

Hospital: -

90515 89005 86068 86069 71020 16014 16014-80
16014-38 00006 (2)1l6030 15100 15100-80 (5)15101
15100-30 00007

26 days, 5 days ICﬁa Follow-up: 180

C.4.3 Burn Chemical (130) (Example used is in form of an acid.)

148 Face
Injury:
CRVS:

Hospital:

148 Face
Injury:

CRVS:
Hospital:

148 Face

Injury:

CRVS:
Hospital:

330 Hand
Injury:
CRVS:

Hospiral:

330 Hand
Injury:

CRVS:

Hospiral:

(Minor) superficial irritation only.
90510

None Follow-up: none.

(Typical) erythematous changes requiring topical treat-

ment, dressing and follow—-up visit,

‘90510 90540

None Fecllow—-up: 2

({ajor) extemsive skin destruction requiring late
debridement and grafting of skin.

90510 (3)16020 15120 15120-80 15120-30 00006 89005
5 Follow-up: 45

(Minor) superficial irritation only.
50500

None TFellow-up: none.

(Typical) erythematous changes requiring topical treat-
ment/dressing and follow—up visit.

90510 16000 90540

None Follow-up: 5

=
Intensive care unit. One day of ICU taken as equivalent
to two days in a nursing unit.
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330 Hand
Injury:

CRVS:

Haspital:

430 Chest

Injury:
CRVS:
Hospital:

430 Chest

Injury:

CRVS:

Hospital:

430 Chest
Injury:

CRVS:

Hospital:

(Major) loss of skin requiring debridement and skin
graft.

{3)16020 15100 15100-81 15100-30 00004

5 Follow-up: 45

(Minor) superficial irritation only.
90500

None Follow-up: None

(Typical)erythematous changes requiring topical treat-
ment and dressing and follow-up viwit.

90510 16000 90500

None Follow-up: 3

(Major) destructive changes requiring their excision
and skin graiting.

(3)16025 15100 15201 15100-81 15101-81 15100-30
00006

5 Follow-up: 45

C.4.4  Concussion (140)

110 Brain
Injury:
CRVS:

Hospital:

112

(Minor) no loss of consciousness, headache, dizziness.
90510

None Follow-up: None



140 Brain

Injury: (Typical) brief loss of comsciousness, headache,
nausea, weakness.

CRVS: 90510 90200 90250 89005 70260 76500

Hospital: 2 TFollow-up: 7

140 Brain .

Injury: (Major) Loss of consciousness for more than one hour,
but with no evidence of intra cranial hemorrhage; and
with return of all functions within 24 hours.

CRVS: 90510 90215 (7)90250 89005 70260

76500 90550

Hospital: 7 days Followup: 30
(2 days ICU)

C.4.5 Contusion, crushing, bruise (160) - intact skin surface

150 Scalp

Injury: (Minor) small area requiring exam only for evaluation

CRVS: 90510

Hospital: None Followup: None

150 Scalp

Injury: (Typical) Associated with moderate cephalohematoma.

CRVS: 90510

Hospital: None Followup: None

150 Scalp

Injury: (Major) Large hematoma, conceru with skull fracture
{none found) and requiring pressure dressings, ice
packs to control subcutaneous bleeding. Observe in
hospital one day.

CRVS: 80510 (3)90540 70260 90200

Hospital: i Followup: 21
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310 Arm
njury:
CRVS:
Hospital:
310 Arm
Injury:
CRVS:
Hospital:
310 Arm

Injury:

CRVS:

Hospital:

330 Hand
Injury:

CRVS:
Hospital:

330 Hand
Injury:

CRVS:
Hospital:
330 Eand
Injury:

CRVS:
Hospital:
340 Finger
Injury:
CRVS:
Hospital:

114

(Minor) Soft tissue bruising only
90510

None Followup: None

(Typical) Skin bruising, slight swelling of muscle mass,
x-ray required te rule out fracture.

90510¢ 90530 73090

None Followup: 14

(Major) Marked swelling due to extensive muscle injury.
X-ray negative for fracture, but release by fasciotomy
Tequired.

90510 89005 73090 25020 25020-30 00004

8 TFollowup: 30

{Mincr) Superficial bruising with no loss of function
or swelling.
90500

Nome Followup None

(Typical) Superficial bruising with swelling and ecchy-
mosis, fracture suspected but not found.
90510 73120

None Followup: None

(Major) Severe swelling with circulation in doutr.
Requiring hospital observation.

S0510 73120 90200 90250 89005

2 Followup: 21

(Minor) Subungual hematoma only
90500

None Followup: None



340 Finger
Injury:
CRVS:

Hospital:
340 Finger

Injury:

CRVS:

Hospital:

450 Shoulder

Injury:
CRVS:

Hospital:

450 Shoulder

Injury:
CRVS:

Hospital:

450 Shoulder

Injury:

CEVS:

Hospital:

510 Leg
Injury:
CRVS:
Hospital:

510 Leg
Injury:
CRVS:
Hospital:

(Tvpical) Above, plus swelling of entire finger.
90500 7314C

None Followup: None

(Major) Severe bruising in addition to above, with
concern about skin viabiliry.

90510 73140 90540

¥Nonme Followup: 21

(Minor) No loss of function, bruise onlyv.
90500

None Followup: None

(Typical) Loss of function {(temporary) due to pain.
90510 73030

None Followup: HNone

(Major) Severe injury to muscle, resulting in limited
motion (frozen shoulder) and requiring extensive
physical therapy.

90510 73030 90200 90250 97100 (12397101  (6)90548
2 Followup: 21

(Minor) Ecchymosis only.
90500

None Followup: HNcne

(Typical) Pain,ecchymosis, muscle spasm.
80510

None Followup: None
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510 leg
Injury: (Major) Deep hemmorrhage requiring fasciotomy

of anterior and posterior compartments. No frac-
ture. No vessel or merve damage.
CRVS: 90510 27602 27602-81 27602-38 00006 89005 73590
Hospital: 10 Followup: 60 81000

C.4.6 Cut, Laceration, Puncture, Open Wound (170)

150 Scalp

Injury: (Minor) Simple suturing of small scalp laceration.

CRVS: 90500 12001 90530

Hospital: None Followup: 7

150 Sealp

Injury: (Typical) Simple suturing of 2.5-7.5 ¢m laceration.

CRVS: 90500 12002 90530

Hospital: None Followup: 7

150 Scalp

Injury: (Major} Extrensive laceratrion (partial avulsion) requir-
ing debridement and closure in layers.

CRVS: 90510 12036-28 70260

Hospital: 2 Fellowup: 14

310 Arm

Injury: (Minor) Small (less than 2.5 cm) superficial lacteration.

CRVS: 90500 12001 99530

Yospital: None Followup: 7

310 Arm

Injury: (Typical) Deep laceration, no arreries, tendons
or nerves involved.

CRVS: 90500 12002 90530

Hospital: None TFollowup: 10

310 Arm

Injury: : (Major) Deep irregular laceration(s) requiring anes-
thesia for complex repair and debridement. -

CRVS: 13121 13121-30 00004 90540 90530

Hospital: 1l Fcllowup: 21
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330 Hand
Injury:
CRVS:
Hospital

330 Hand

Injury:

CRVS:
Hospital:
330 Hand

Injury:

CRVS:

Hospital:

340 Finger
Injury:
CRVS:
Hospital:
340 Finger
CRVS:

Hosgpital:

340 Finger

Injury:

CRVS:

Hospital:

(Minor) Skin only, dersum of hand.
90500 12001 90530

None Followup: 7

(Typical) 1-2 inch laceration, no tendons or nerves
involved
90500 12002 20530

None Fellowup: 7

(Major) Lacerarion of palm with rendon severed. Repaired
by delayed technique due to contamination of original wound.
90500 12002 90530 2635C 26350-8B1 26350-30 00004

3 TFollowup: 45

(Minor) Pad of finger only

90500 12001 90530

None Followup: 7
(Typical) Large laceration of finger, tendon intact.
90500 12001 9€330

None Followup: 10

(Major) Tendon severed, requiring delayed tendon repair
after normal wound healing.
90500 12001 90530 26350 26350-81 26350-30 00004

3 TFollowup: 45
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450 Shoulder

Injury:
CRVS:
Hospital:

450 Shoulder

Tnjury:
CRVS:
Hospital:

450 Shoulder

Injury:

CRVS:
Hosgpital:

510 Leg
Injury:
CRVS:
Hospital:
210 Leg
Injury:

CRVS:
Hospital:

510 Leg
Injury:

CRVS:
Hospiral:

{(Minor} Small {less than 2.5 em) skin only
80500 12001 90530

None Followup: 7

(Typiecal) (7.5 to 12.5) Large laceration - skin only
90300 90530 12004
None Followup: 10

(Major) Deep wound with laceration of biceps tenden
and joint capsule

20800 20800-8C 20800-30 00008

5 Followup: 45

(Minor) Small (less than 2.5 cm) skin only
90500 12001 9053C
None Followup: 7

(Typical) Large (7.5 - 12.5 ecm) laceration involving
fascia and muscle; no tendon, artery or nerve.

12034

None Followup: 14

{Major) large laceration with repair of severed femoral
artery and requiring transfusion because of blood loss.

37460 12037 37460-30 00008 89005 860cB B6069
7, ICU 1 day, Followup: 45

C.4.7 Dislocation (190}

141 Jaw
Injury:
CRVS:
Hospital:
141 Jaw
Injury:

CRVS:

Hospital:

{Minor] Sponateous reductiom.
90510 70100

Nome Followup: nomne

(Typical) Reduced without anesthesia; no sofr tissue
or dental damzge-

90510 70100 21480 906530

None Followup: 7



141 Jaw

Injury:

CRVS:
Hospital:

313 Elbow
Injury:

CRVS:

Hospital:

313 Elbow

Injury:

CRVS:
Hospital:

313 Elbow

Injury:
CRVS:
Hospital:

320 Wrist

Injury:

CRVS:
Hospital:

320 Wrist

Injury:

CRVS:

Hospital:

320 Wrist

Injury:

CRVS:

Hospiral:

(Major) Reduced under anesthesia and requiring jaw
wiring for stability.

70100 21455 21455-80 21455-30 00006 89005

4 Followup: 45

(Minor) TImmediately redvced without anesthesia;

no significant swelling or loss of motion.

90510 24600 73070

None Followup: 7

Consider-

(Typical) Anesthesia raquired for reduction.

able swelling. Observed for circulatory function,
posterior splint applied.

24605 23605-30 00001 89005 73080

2 Followup: 45

(Major) Open reduction required.

24615 24615-80 24615-30 00004 89005 73080

53 TFollowup: 45

73070

(Minor) Incomplete dislocation (subluxation) not
requiring manipulation.

90510 73100

None Followup: KNone

(Typical) Distal radio-uinar dislocation. FPost-
reduction splint or cast required.

25675 73110 25675-30 00001 89005

2 Folleowup: 30

(Major) Open reducticn and soft tissue repair, teéndons
intact.

25670 25670-80 25670-30 00004 89005

5 Followup: 60
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340 Finger
Injury:
CRVS:
Hozpital:
340 Finger
injuxy:
CRVS:
Hospital:

340 Fimger
Injury:

CRVS:
Hospital:

513 Knee
Injury:
CRVS:
Hospital:
513 Knee

Injury:

CRVS:
Hospital:
513 Knee
Injury:

CRVS:

Hospital:

5320 Ankle
Injury:
CRVS:
Hospital:
520 Ankle
Injury:
CRVS:
Hospital:

(Minor) Dislocation at proximal inter-phalangeal joint.
90310 26770 73140
None Followup: 10

(Typical) Dislocation at the metacarpal-phalangeal joint.
90510 26700 73140
None Followup: 30

(Major) Oper compound wound with dislocation at meta-
carpal-phalangeal joint.

26710 26710-30 00003 73120 89005

2 Followup: 45

(Minor) Patellar dislocation reduced without anesthesia.
90510 27560
None Followup: 7

(Typical) ZXKnee dislocation requiring anesthesia for
reduction.

27552 27552-30 00002 73570 89005

3 Followup: 45

{(Major) ESame as above, but with need for delayed repair
of torn Knee cartilage.

27552 27552-30 00002 73570 73580 89005 27332
27332-80 28332-30 00006

12 Followup: 60 '

(Minor) Incemplete dislocation, reduced without anesthesia.
90510 73600 27840 90530

None Followup: 7

(Iypical) Complete dislocation, no soft tissue injury.
27842 27842-30 00023 89005 73610
3 Followup: 45



520 Ankle
Injury:
CRVS:

Hospital:

C.4.8 Fracture

160 Skull
Injury:
CRVS;
Hospital:
166 Skull
Injury:
CRVS:
Hospital:
160 Skull
Injury:

CRVS:

Hospital:

315 Forearm
Injury:
CRVS:
Hospital:
315 Forearm

Injury:

CRVS:
Hospital:
315 Forearm
Injury:
CRVS:

(Major) Open reduction with seoft tissue repair.
27846 27846-80 27846-30 00006 89005 73610
7 TFollowup: 60

(210)

(Minor)

90210

Undisplaced fracture of zygomatic arch.

None Followup: None

(Typical) Linear undisplaced fracture of parietal bone.
90510 70260 76500 9020C 90250

2 Followup: 21

(Major) Depressed skull fracture, comminuted, with
brain damage.

62010 62010-80 62010-39 00012 89005 70260

75635 76500 86068 (2)86069 71029
30, ICU 10; Followup: 180

(Minor)

90510 73050 29060 25500

Incomplete fracture of radius.

None Followup: 30

(Typicel) Closed reduction of radial fracture,
anesthesia required.

25504 25504-30 00002 73090 89G05 (2)73090
1 TFollowup: 45

(Major)
25574 25574-80 25574-38 00006 89005

Compound fracture midshaft of radius and ulna

(4)73090
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141 Jaw

Injury: (Minor) Undisplaced, incomplete fracture.

CRVS: 90510 21450 70110 S0530

Hospital: None Followup: 10

141 Jaw

Injury: (Typical) Displaced. requiring jaw wiring.

CRVS: 21455 21455-80 21455-30 00006 70110 89005
Hospital: 2 Followup: 90

141 Jaw

Injury: (Major) Open reducrion or fragmented mandible with

loss of numercus teeth.

CRVS: 21470 21470-80 21470-38 00008 89005 71020 7Oll1o0
Hospital: 14, ICU 3 Followup: 90

313 Elbow

Injury: (Minor) Undisplaced fracture of radial head.

CRVS: 24650 29105 90510 (3)90530 (2)73070

Heospital: None Followup: 30

~1l3 Elbow

Injury: (Typical) Supracondylar fracture, displaced.

CRVS: 24535 24535-30 00003 89005 (4)73080

Hospital: 2 Followup: 20

313 Elbow

Injury: (Major) Supracondylar fracture, comminuted, requiring

internal fixatiom.

CRVS: 24545 24545-80 24545-30 00008 89005 (4)73080

Hospital: 10 Followup: 90

320 Wrist

Injury: (Minor) Undisplaced (minimal displacement)
fracture of distal radius.

CRVS: 25600 29070 90510 (2)73100

Hospital: Yope Followup: 30

320 Wrist

Injury: {Typical) Colle's fracture.

CRVS: 25604 25604-30 00002 89005 (3)73110

Hospitral: Nome Fellowup: 45
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320 Wristc
Injury:

CRVS:
Hospital:

340 Finger
Injury:
CRVS:
Hospital:
340 Fingex
Injury:
CRVS:
Hospital:
340 Finger
Injury:
CRVS:

Hospital:

513 Knee
Injury:

CRVS:
Hospital:
513 Knee
Injury:

CRVS:
Hospital:

513 Knee
Injury:

CRVS:
Hospital:

520 Ankle
Injury:
CRVS:
Hespital:

(Major) Severely compound, comminuted fracture of
distal radius.

25620 25620-80 25620-30 000086 89005 (4)73110
6 Followup: 120

(Minor) Undisplaced or "chip" fracture.
26750

None ¥Followup: None

(Typical) Proximal phalangeal fracture.
26725 (2)73140
None TFollowup: 30

(Major) Compound, comminuted, requiring skeletal fixation.

26735 73140 26735-30 00004 26735-8L 89005
2 Followup: 90

(Minor) Incomplete fracture of lateral platean,
treated in a splint.

27530 90510 (2)73560

None Followup: 30

(Typical) Supracondylar femoral fracture, closed.
27501 (3) 73570 27501-30 00004 89005

3. Followup: 120

(Major) Laterzl or medizl femoral condyle fracture
requiring internal fixation (plate or screw).
27514 27514-80 27514-30 00008 89005 (4)73570
14 Followup: 120

(Minor) TUndisplaced, lateral malleolus.
27786 29425 (3)73610
None Followup: 45
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520 Ankle

Injury:
CRVS:

Fospital:

520 Ankle

Injury:

CRVS:
Hospital:

430 Chest

Injury:
CRVS: -
Hospital:

430 Chest

Injury:
CRVS:
Hospital:

430 Chest

Injury:

CRVS:

Hospital:
440 Hip
Injury:
CRVS:
Hospital:
440 Hip
Injury:

CRVS:

Hospital:

440 Hip
Injury:

CRVS:

Hospital:

(Typical) Medial malleolus, with displacement.
27762 (373610
None Followup: 45

(Major) Bimalleolar fracture, requiring open reduction,
and internal fixation (screws).

27814 27814-80 27814-30 00008 89005 (4)73610 29355
7 TFollowup: 120

(Minor) Undisplaced rib fracture, single rib.
90510 71100

None PFollowup: Nomne

{Typical) Fracrure of three ribs lateral undisplaced.
90510 71100

None Followup: None

(Major} Crushed, flail chest with respiratory diffi-
culty requiring tracheostomy and use of pulmonary
ventilator (Emerson or Bennett) for up to six weeks.
90290 93000 71110 32015 89005 86068 (2)83069
(5)82803 (37)90250 (5)85022 (7)71020

40 ICU Followup: 90 ' J

(Minor) Undisplaced fragment of the greater trochanter.
90510 27248 (3)73570
None Followup: 45

{Typical) Internal (nail) fixation of fracture of neck
wirh displacement

27236 27236-80 27236-30 00008 89005 86068 (3)86069
(2)73510 71010 82803

14 Followup: 180

(Major) Comminuted fracture of neck and shafr, requiring
open reduction and prosthesis.

27236 27236-80 27236-30 00012 89005 86068 (3)86069
(2)82803 (4) 73510 71010
14, ICU 23 Followup: 180



515 Lower Leg
Injury:

CRVS:
Hospital:

515 Lower Leg

Injury:

CRVS:
Hospital:

515 Lower leg
Injury:

CRVS:

Hospital:

530 Foot
Injury:
CRVS:
Hospital:
530 Foot
Injury:
CRVS:
Hospital:
530 Foot
Injuzy:

CRVS:

Hospital:

(Minor)
90510 27780 29353 {2)73590

None Followup: 28

Fibular fracture, proximal end

(Typical) Fracture cf shafr of ribia, closed
27752 (3)7339C 27752-3C 00002 89005 29355
3 Followup: 99

(Major) Tibia and fibula, compound. comminuted fracture
requiring skelietal fixation.

27804 27804-80 27804-30 (0005 89005 29340 29355
(4)73590 82803

10 Followup: 120

(Minor) 'March” fracture or base of 5th metatarsal.
90510 28470 29425 (2)73620

None Followup: 30

(Typical)
28475 (2)73620 29400 29440
None Followup: 45

Displaced metatarsal fracture.

(Major) Oscaleis (heel) requiring reduction and skeletal
fixation.

28406 28406-80 28406-30 89005 00004 29405
{3)73650

5 Followup: 120

(2)73630

C.4.9 Scratches, Abrasions (superficial wounds) (300)

150 Scalp
Injury:
CRVS:

Hospital:

{Minor)
90509

Nome Fellowup:

Superficial, no treatment beyond first-aid.

None
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150 Scalp
Injury:

CRVS:
Hospital:
150 Scalp
Injury:

CRVS:
Hospital:

310 Arm
Injury:
CRVS:
Hospital:
310 Arm
Injury:
CRVS:
Hospital:
310 Arm
Injury:
CRVS:

Hospital:

330 Hand
Injury:
CRVS:
Hospital:
3390 Hand
Injury:
CRVS:
Heospital:
330 Hand
Injury:
CRVS:

Hospital:

{Typical) Requires careful cleansing and removal
of dirt particles from scalp.
90510

None Followup: None

(Major) As above, but severe enough to need to rule
out a skull fracture.

90510 70250 90530

None Followup: 7

(Minor) "Band-aid" type treatment needed.
90500

None Followup: None

(Typical) Requires cleansing, ointment, dressing.
80510

None Followup: None

(Major) Extensive skin arez abrasiomns; rule ont fracture.
90510 73090

None Followup: None

(Minor) "Skimned knuckles"
90500

None Followup: Nomne

(Typical) Abrasion of dorsum of hand
90510

None Followup: None

(Major} Palm of hand, partial loss of skin (superficial)
90510 73120 50530
None TFollowup: 7



340 Finger
Injury:
CRVS:
Hospital:
340 Finger
Injury:
CRVS:
Hospital:

340 Finger
Injury:

CRVE:

Hospital:

450 Shoulder

Tojury:
CRVS:

Hospital:

450 Shoulder

Tojury:
CRVS:
Hospital:

450 Shoulder

Injury:

CRVS:

Hospital:

510 Leg
Injury:
CRVS:
Hospital:

(Minor)

90500

None

(Typical) Dorsum of multiple fingers

90510

None

{Mzjor) Dorsum

Followup:

Followup:

swelling-

90510

None

(Minox)

90500

None

(Typical)

90510

None

(Major) Most of shoulder areaz, considerable swelling.

73140
Followup:

Followup:

Followup:

Yskinned knuckles"

None

None

of multiple fingers with associated

None

Small superficial abrasion

None

Posterior shoulder 4-3 inch area

None

Rule out fracture.

90510 73020 90530

None

Followup: 7

{(Minor) Skinned

30500

None

Followup:

Knee

Nene
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510 Leg

Injury: (Typical) "Strawberry" of lower leg

CRVS: 20510

Hospital: None Tollowup: None

210 Leg

Injury: (Major) Entire leg, with moderate swelling
CRVS: 90510 73590 90540

Hospital None Tollowup: 7

C.4.10 Sprain, Strains (310)

14l Jaw

Injury: (Minor) Negative findings except pain

CRVS: 90500

Hospital: None Follaowup: WNone

141 Jaw

Injury: (Typical) Localized tenderness, good motion
CRVS: 90510 70100

Hospital: None Foilowup: 3

141 Jaw

Injury: (Major) Swelling, tenderness, limited motdiom
CRVS: 20510 90530 70110

Hospital: None Followup: 3

313 Elbow

Injury: (Minor) No swelling, full moticn

CRVS: 90500

Hospital: None Followup: None

313 Elbow

Injury: (Typical) Slight swelling, pain on full motion
CRVS: 90510

Hospital: None Followup: Nome

313 Elbow

Injury: (Major) Swollen, limited motiom, pain at rest
CRVS: 50510 73080 27105 90530

Hospital: None PFollowup: 21
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320 Wrist
Injury:
CRVS:
Hospital:
320 Wrist
Injury:
CRVS:
Hospital:
320 Wrist
Injury:
CRVS:
Hospital:
340 Finger
Injury:
CRVS:
Hospital:
340 Finger
Injury:
CRVS:
Hospital:
340 Finger
Injury:
CRVS:

Hospital:

513 Knee
Injury:
CRVS:
Hospital:
213 nee
Injury:
CRVS:
Hospital:
513 Knee
Injury:

CRVS:

Hospital:

(Minor) No swelling, full motion
90500

None Followup: HNoue

(Typical) Slight swelling, pain on full motion
90510

None Followup: None

(Major) Very swollen, limited motion, pain at rest
90510 73110 29125 90540
None Followup: 14

(Minor) No swelling, full motion
90500

None Followup: None

{Typical) Swelling moderate, pain on full motion
90500 73140

None Followup: None

(Major) Swelling severe, limited motion, pain at rest
90510 73140 90530
None Tollowup: 10

(Minor) No swelling, full motion
90500

None Followup: None

(Typical) Swollen, full motiomn, no effusion
90510 29505 73570 90540
None Followup: 14

(Major) Swollen, with effusion (bloody) tern
medial meniscus.

90510 29525 73570 27232 27332-80 27332-30
00006 89005

7 TFollowup: 60
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520 Ankle

Injury:
CRVS:
Hospital:

520 Ankle

Injury:
CRVS:
Hospiral:

520 Ankle

Injury:
CRVS:

Hospital:

420 Back
Injury:
CRVS:
Hospital:

420 Back

Injury:

CRVS:
Hospital:
420 Back
Injury:

CRVS:

Hospital:

{(Minor) No swelling, full motiomn
903500

None Followup: None

(Tvnical) Swelling; partial motion; moderate pain
90510 73610 90530
None Followup: 14

(Major) Major swelling, ecchymosis} limited motion
80510 73610 28425 90540
None Followup: 21

(Miner) Full range of motion, no spasm
90510

None Followup: None

(Typical) Limited motion, paraspinous muscle spasm,
pain limited to back.

90510 72110 (3)97100

None Followup: 7

(Major) Limited motion, pain radiating to leg;
findings of acute ruptured disc syndrome.
90215 72110 89005 (6)90250 72250 62284

63030 63030-80 63030-30 (©0008
14 Followup: 180

C.4.11 Dermatitis (180)

Injury:
CRVS:
Hospital:

Injury:
CRVS:

Hospital:

Injury:

(Minor) Mild poison oak (ivy) dermatitis.
90500

None TFollowup: None

{Typical) Atopic excema, contact dermatitis.
90500

None Followup: None

(Major) Weeping exfoliative (zllergic) contact

dermatitis.



CRVS: 90510 (3)S0540
Hospital: None Followup: 21

C.4.12 Electric Shock (200)

Injury: (Minor) Yo injury noted.

CRVS: 90500

Hospital: None TFollowup: None

Injury: (Typical) Momentary "'tingling"” and weakness of arm.
CRVS: 90510

Hospital: Nene Follewup: None

Injury: {Major) Ccllapse, cardiac arryhthmia, may require

cardiocpulmonary resuscitation.

CRVS: 90220 (2)99040 (2)90295 (5)90250 (3)93000 71010

89005 80116 (3)80104 (3)90540
Hospital: ICU 2, 7 Followup: 30

C.4.13 Environmental Heat {Heat Stroke, Cramps, etc.)(240)

Injury: (Minor) Leg cramps

CRVS: 90510

Hospital: None Followup: None

Injury: {(Typical) Miner's cramps, abdominal and muscle spasm

and weakness.

CRVS: 90510
Hospital: None Follcwup: None
Injury: (Major) ''Heat stroke," collapse, requiring intravenous

fluid replacement and electrolvte replacement and balance.
CRVS: 90220 (2)90250 39005 80104 82803 93000 71010
Hospital: 7 Followup: 21
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C.4.14 Systemic Poisoning (270)

Injury:

CRVS:
Hospital:

Injury:
CRVS:
Hospital:
Injury:

CRVS:

Hospital:

(Minor) Carbon monoxide or methane inhalation
without loss of function (known exposure, no
symptoms) .

90510

None Tollowup: ©None

(Typical) Methane inhalation with momentary
collapse {minor symptoms).

90510

None TFollowup: None

(Major) Loss of conscicusness associated with carbon
monoxide or methane, and with collapse.

80220 (2)99040 (2)90295 (5)90250 71010 93000
89005 80116 (3180104

7, 1-2 ICU; Followup: 30

C.4.15 Radiation Burms (290)

Injury:
CRVS:
Hospital:
Injury:
CRVS:
Hospital:
Injury:
CRVS:

Hospital:

{Minor) Erythema - first degree
S0500

Neone Followup: None

(Typical) Ultra—violet keratitis (welder's flash)
90510 90540
None Followup: 1

(Major) Second degree burns - face and chest
90200 16030 (2)90250 89005
2 TFollowup: 7



APPENDIX D. EMPIRICAL CONSTANTS FOR PRODUCTION LOSS ALGORITHM

The empirical constants used in the algorithm (Section 4.2.2) for com-
puting production loss parameters were derived from data extracted

from the MESA reports of %5 fatal accidents which occurred during 1973-

1974. Section 6 of Volume IIT contains a listing of the data.

The following data were extracted from each report:
® Number of production sections by mining wmethod (sm)
® Number of production shifts/day (nps)
® Number of maintenance shifts/day (nms)
L] Average daily produrction of mine (td)
o Number of men underground (nug)

D.1 Mines with Continuous Sections or
Conventional Sections Only

Plots of nug and t_ versus s, were made 5y mining method for all samples

d

with only continuous or only conventional production sections. The plots

for sazmples with only continuous wmining sections were grouped by n

n__, which was found to better represent the data than a composite plot.

ms

Linear regression lines were fitted to the data points in each plot.

intercepts and slopes of these lines are the constants shown in Section

4.2.2. Tables D.1 and D.2 contain the data peints used in the plots,

which are shown in Figures D.1-D.4.

D.2 Mines with Longwall Sections

Nine sample mines contained lougwall sections. An implicit procedure was

used to estimate the daily production/longwall seciion/day because all

of rhe mines alsc had continuous and/or conventional sections. Table D.3

contains the data used.
D.3 Average Values for Mining Methods

Table D.4 contains the average values used for tds’
were computed from the averages in Tables D.1 — D.3, except for hand

leading, which are estimated.
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Table D.1 Sample Data for Mines with Continucus Sections Only (m = 1)

Sample #1 1 %ps “ms _fﬁ Do
4a 1 1 150 11
5a 1 1 0 130 12
ba 1 1 - 150 11

B4a 1 1 0 200 20
10a 2 2 o] 600 39
1la 1 2 0 300 12
4la 1 2 0 200 28
50a 1 2 0 1000 16
la 1 2 1 430 21
8a 11 2 1 3200 360
a 2 2 1 800 75
53a 3 2 1 530 110
60z 3 2 1 1000 110
70a 8 2 1 2500 207
76a 4 2 1 1200 140
93b 6 2 1 4400 249
2a 9 3 0 £300 356
38a 11 3 0 9000 311
&5a 1G 3 0 5200 272
47a 12 3 0 9¢00 452
48a 3 83 7000 318
51a 6 3 0 3800 246
57a 13 3 0 7200 451
58a 9 3 0 3800 342
6la 3 0 2000 120
65a 3 0 3800 Y
7ta 15 3 0 6000 566
79 4 3 0 2500 328
83b 11 3 0 11000 594
84b 10 3 0 8700 307
86b 10 3 0 8000 298
88b 12 3 (¢} F000 380
20b 8 3 0 4500 350
94b 15 3 0 10000 500
Average 6 3 0 3810 228

HNotes

1. Sample number in Volume III, Sectiom 6, Suffix a, indicates sample
frow 1973 data; suffix b from 1974 dara.



Table D.2. Sample Data for Mines with Conventional Sections Only (m = 2)

Sample # S "os g 4 T
1%a 1 1 G 500 9
20z 1 1 Q 70 6
22a 1 1 0 100 10
28a 1 1 0 70 4
30a 1 1 0 800 8
35a 1 L 0 150 9
66z 1 L1 0 160 7
3%a 2 2 0 800 44
40a 1 2 0 100 13
15a 3 2 1 4500 142
26a 3 2 1 1800 140
49a 4 2 1 1500 139
62a 4 2 1 6000 185
68a 5 2 1 4800 222
71la 3 2 1 1200 172
12a 2 2 1 1200 95
75a 2 2 1 1200 54
80b 1 2 1 400 26
81% 8 2 1 6000 421
91k 6 2 1 4600 372
25a 5 3 - 4500 150
29a 1 3 0 800 45
7/3a 4 3 o 3000 223

Average 3 - - 1920 110
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Table D.3. Estimation of Ewmpirical Constants for Lengwall Sections

Tons/ 3 t__. Computed

Number of Sections i
2 Section” “sd

4

Sample #l Nhs ;s CT CV LW ¢t a nugZ CT Cv for Longwall
7a 3 0 8 0 1 3000 335 270 - 840
37a 2 1 6 0 1 2000 423 270 - 380
43a 3 0 7 0 1 6%00 550 667 - 2231
46a 2 1 6 0 1 4500 354 667 - 498
52a 3 0 4 0] 3 6000 300 667 - 1110
55a 3 0 3 1 2 4200 355 667 640 807
56a 3 0 12 0 1 11000 516 667 - 2996
77a 2 1 2 0 1 1200 150 270 - 660
95b 3 0 8 5 1 3800 518 270 270 290
Averages for Mines with Longwall: 4730 389 - - 1090

Notes:

1. See Note 1, Table D.1
2. Daily figures for the mine

3. Estimated from data in Figures D.1 - D.4
&4

tsd = (1:d - tons from CT + CV sections)/No. of longwall secrtioms

Table D.4. Average Empirical Values for Mining Methods

. 0 e 1 b Average number

Mining Method {(m) d ug sd im of sectiens/mine
Continuous (1) 3810 228 635 38 6
Conventional (2) 1920 110 640 37 3
Longwall (3) 4730 389 1090 g0 1

Hand Loading (&) 100 7 100 7 1

Notes:

1. ¢

cd = td/average number of sections

2. bl = nug/average number of sections
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APPENDIX E. SAMPLE CALCULATION OF ACCIDENT COST ELEMENTS

This appendix contains calculations of the cost elements for a sample accident.
The sample, which will be referred to as SR1, is the first accident record for
Mine 01003230 [II:B.2].* Since the test data did pot coptain a record for a
fatal accident, the Degree-of-Injury code for SR1 was changed from 5 to 1
(fatality). This was done to ensure that a fatality would be included in the
test data without resorting to a computer search of the 1974 CAIF. Table E.1

contains the data required by ACIMEXEC from SR1 to compute cost elements.
Separate computations were made for the IBM 360 and B6700 systems since dif-
ferent random number sequences are generated by each system [II:A.7]. The test

run [II:C] was made on an IBM 360/67.

Table E.1 Accident Data ILtems in Sample Record 1 (SR1)

Mine I.D. : 01003230 (State Code I: Alabama)

Accident location : On=-section

Mining method : Conveniional

Accident type H 01 (roof f£all)

Age of miner : Not specified

Mining experilence : 25 yesrs

Regular job title : 046 {rocf bolter)

Task activity : - Q011 (driil roof)

Degree of injury : 1 (farality)

Nature of injury : 160 (contusion, crush, bruise)
ACIM Code 7

Part of body 340 (finger) ACIM Code 27

.-

Table E.2 shows the cumulative frequencies (PRCUM) generated for SR1 by the

random number routines, and the associated values for the randem variables.

Table E.3 shows the costs computed by Program ACIMEXEC for SR1.

*Reference in the fimal report. For example: [Volume II: Appendix B.2].

141



Table E.2? Random Variables Generated for SR1

Value of Variable

PRCUM
Variable in FORTRAN Generated by on
Sequence Section 4 Name 360/67 B6700 360/67 B&700
1 Sm MARRID .369 .105 L 1
2 nc NUMDEP .640 .021 & 0
3 NAGEDP (1) 452 - 10 -
3 NAGEDP (2) .136 - A -
yci

3 NAGEDP(3)  .746 - 14 —
3 NAGEDP (4) .256 - 7 —
4,5 Not used for first accident
& Po FRCSEL .426 962 14 .29
7 n ANPMS .882 217 3 1

ms
7 n_. ANPMI 462 %cli] 2 2

mi1
7 n ANPME .833 .610 1 1

me
7 n ANPCE .842 .504 4 2

ce
7 n ANPCM .551 . 257 6 4

cm
7 n ANPCL .730 .372 . 1 0

el
7 jot ANPC2 420 .287 0 0

c2
7 n ANPC3 .954 .291 3 0

c3
7 n ANPC4 -840 .080 1 0

c
7 bel ANPCS .057 .0863 0 0

¢5
7 n . ANPSI .880 951 3 4

si
7 n ANPUR 771 005 5 0

ur
8 dl Dl Q46 .353 1.09200 1.7060
8 d.2 D2 .483 .918 0.06144 0.21925
a 45 D3 484 ..332 0.02050  0.01732
8 d& D4 .556 .623 5.56 6.230
9 -_— AMEDIC .483 -604 97 120
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Table E.3 Cost Elements Computed by ACIMEXEC for SR1

Cost ($100) computed on

Cost Element Description of Element IBM 360/67 B6700
Cc Cost to Cowmpany 2015 3546
Cm Cost to mining family 695 1616
Cp ‘ Cost to public agencies 946 24
CStb State death benefitsg 289 289
CSsb Social security death benefits 922 0
C Union death benefirts 284 273

unb
Medical treatment cost 0 1

med
Ct Total Cost (Cc +C, Tt Cp) 3656 5186

The following sections contain the computations performed by ACIMEXEC to compute

the elements shown in Table E.3. The order of the computations follows Section 4.

E.l Family Profile Parameters

Table E.4 contains the values generated by Subroutine VSTATS for the family profile
parametrers defined in Table 1. The age of the miner was computed from his mining
experience, since SRl did not comntain a value for age. This age is in Age Group 4.
The remaining parameters in Table E.4 were generated from data in Table E.3,

or determined by the age group from data in Section A of BLOCK DATA [IL:A.7].

E.2 Medical Treatment Costs

The injury in SRl is a bruised finger (ACIM Codes 7, 27 for nature of injury,

part of body). The following cost distribution is used by ACTMEXEC [III:7].

Medical Cost ($100) Cumulative Frequency
0 0.0
1 0.5
2 _ ' 1.0

Note that the injury corresponds to the accident record before the degree of

injury code was changed to 1 (see first paragraph of this Appendix); the miner

did not actually die as a result of a bruised finger.
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Table E.4 Mining Family Profile Parameters for SR1

Value used on

Parameter 360/67 B6700 Comment
v 43 43 = 18 + mining experience; Subroutine
m
VSTATS.
Sm 1 1 Miner is married
v 40 40 = Miner's age -~ 3; Subroutine VSTATS
W
. 4 0 Kumber of children
Y1 10 -
Ve2 4 -
Ages of children
Ye3 14 o
Yoo 7 -
¥ 45 45 Expected age at remarriage
Pgsm 0.63 0.63 Survival probability of miner
Pgse 0.70 0.70 Survival probability of wife
P, 0.848 0.848 Remarriage probability of wife

Table E.2 conrtains the values used for PRCUM by AMEDIC, and the resulring
base ¢osts. The mine is in Alabama, sc¢ AMEDIC - applies medical cost index
STMDCI (1) = 0.409 (BLOCK DATA, Section G) to the base cost, then the re-—
sulrting cost is multiplied by the administrative overhead factor OVM = 1.075,

and rounded to integer units of $100, as follows:

Base AdJusted c
System Cost Cost med
360/67 97 43 0
B6700 120 53 1

E.3 Losses in Loal Production

SRl coccurred on a conventicnmal production section, so there is an iomediate

and a2 long-term loss in production (tli and t.. respectively [I1:4.2.31).

11
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The following data are used by SECEFT for Mine 01003230 from File
MINEDATA [Il:B.1):

450 x 103 Tons

1974 Production (ty)

196 x 103 Person-hours underground

1974 Worktime (hy)
The value/ton of coal (vt = $15) is contained in File EXECDATA [II:B.5].

The daily wage for UMWA Class 3 (WAGEPD[3] = $49.23 in BLOCK DATA, Section C)
is used for W4 The accident occurred om a conventional section, so Equations
3a-b are given by:

n = -40 + 60 s t. = -600 + 1000 =
ug m d i}

where Loy = 1000 tons/dey/sectiom.

Equation Set 4 is as follows:

a8
|

. 3 _ 3,
cy = O.S(dyl + dyZ) vl = 196 x 107/8 nug dy2 = 450 x 10 /Ld

Il

24.5 x 103/n
ug

Table E.2 contains the values generated for 2] in Equation 1b.

The corresponding value of d = 68 [I: Table 6].

The iterative solution for S is as follows:

Sh o td dyl dv2 %y

1 20 400 1225 1125 1175 > 250

2 8Q 1400 306 321 314 > 250

3 140 2400 175 188 181 < 220
Thus,

tli = 2400

tll = (.14) (68)(1000) = 9520 on 360G/67

{.29) (68)(1000)

19,720 on B6700

145



Thus, e =C , from Equation 2a, is as follows:
pl ecp

System egl($) Cecgtsloo)
360/67 171908 1719
B6700 324908 3249

E.4 Loss of Income to Family

The miner was 43 years old at time of death (ym = 43). The miner was a
roof bolter, which corresponds to a wage class of 5 [III1:3], with a daily
wage of $55.00 (BLOCK DATA, Section C). From Equation 8a, the annual wage
and total expected wage loss, respectively, are Wy = (250} (55) = 13750

and Voo ~ 0.63(13750) (65-43) = 3190573

Compensation benefits are as follows (see following paragraphs):

Benefit 360/67 B6700
b 28928 28928
st
b 92194 0
Es
b 28360 27302
un
w__ (Equation 7) 41093 134345
411 1343

Cpin (8100)

E.5 Death Benefits from State Compensation

Mine is located in Alabama, so benefits are as follows [III:7]:

RS =0 bStwl =75 b

From Table E.4, v, = 40, v

stdl =0 1stf

= 45, Posw — 0.70, Py = 0.848

= 37000
™

n, = 0 for B6700; n, = &, Vei = 10, 4., 14, 7 for 360/67. Thus,

Equation 9b is computed as follows:
z b

System A W Str
360/67 37 5 0 + 52(75[5] + 0[37]1) = 19500
B6700 0 5 0 + 52(75[5] + 0o[O]) = 19500
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Equation %9c is given by the following for both systems (bstdl =0):
bstn = 52(0.70{75]165-40] + 0) = 68250
Equation 9z is:
bst = (1.075) minimum [37000 (0.848(19500) + (1-0.848)(68250))]
= 28928
Cstb = 289 (units of $100) for both systems

E.6 Death Benefits from Social Security

Benefits are paid to the widow only if she has a dependent child under 18
years of age. Since o, = 0 on the B6700, no death benefits are paid

(CSs = 0 on B6700 for SR1). The following computations apply to the 360/67:

Equation 1l3ec, lbss = maximum (0, 0.8(190575-28928}) = 129318

In Equation Sets 14 and 15,

Ixss = 1.0, zl = 18-10 = 8, 22 = 14, z3 =4, 2z, = 11, .. Zies 14
z = minimum (14, 25) = 14

WSS

zmssp = 25 (years of mining experience)

Since z_ > 19, A = 6505 (see Subroutine SECEFF)

SPP
- _ 0.66 _ -
Thus, b__j . = b_ = 0.75(6505 + 350) = 255.17
and b__ = 12(1.0)(255.17) (14 + 14) + 225 = 85762
b, = 1.075 minimum (85762, 129318) = 92194
C.. =922
S5
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E.7 Death Benefits from Union Retirement Fund

The miner was 43 years o0ld at time of accident. This is less than the
minimum qualifying age of 55 for retirement benefits (Ypmi in Equation

Set 16; IUBAGL in BLOCK DATA, Section D). Thus,

b = (0 in Equartion 16éb, and b = 0.
unr unwp

The additional benefits are as follows (Equation Set léej:
100 (BUPKX in BLOCK DATA)

unae
bunwr = 12 (180) (45-40), = 6000
z = minimom (22, 25) = 22; z (max) = 18 for 360/67
unw c
bunwd = 12(100) (22) = 26400
70 for B6700
b J

undd ~112(100) (18) = 21600 for 360/67

The lump~sum benefits are given by:

lunll = 7500 (EUD (1))

Anc =40, so Anc luan =0

lunRB = 1000C  (3ID(3))

Thus, bunc in Equation 16a.2 is givern as foliows:
® 86700
bunc 0.70(0) + (0.848) (6000} + (5 ~ 0.848)[0.70(26400) + (1 - 0.70)0]
7500 + 0 + 10000
25397

+

e 360/67
b .= 25397 + (1 - 0.848) [(1 - 0.70)(21600)]

= 26382

From Equartion 16a.l:
bun 1.075(263%2) = 28360 for 360/67
27302 for BE700

Thus, Cun 5284 for 3§0/672 In units of $100
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E.8 Cost of Investigation

Teble E.2 contains the values generated on each system for Subroutine
FTLINV. The following computations use these values in Equation Sets

20 and 21:

Number of Personnel

a Task 1 Task 2 Task 3 Task &

Xy 360/67 B6700 360/67 . BGE700 360/67 B6700 360/67 B6700
ce 1 1 - - 3 1 1 1
cm 2 2 -— - 4 2 1 1
el — - 1 0 - - -— -
c2 — — 4] o —_— - - -
c3 —_ - 3 0 - - — -
ch - - 1 0 —-— - -~ -
e3 -— - o 0 - -~ -= -
ms 3 1 -~ _— - -— 2 0
mi 2 2 - - _— - 1
me 1 1 - - - - 1
si 3 4 - - - — 1 1
ur 3 0 - —_ 2 0 1 1

Cost Computations

*
Salary Grade (z) Personnel Grades Daily Wage (Sz)

1 cl 47 .03

2 c2 47.58

3 c3 49.23

4 ch, ur 51.98

5 ¢S, me 55.00

6 em, mi, si 65.00

7 ws 100.00

8 ce 160.00

*
BLOCK DATA Section G
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€ ? Cost of Task to Agency x (§)

Company MESA State Union
Task (r) 360/67 BH700 360/67 BH700 360/67 B6700 360/67 BE&700
1 318 498 532 490 216 450 170 0
2 15 0 - - - - - -
3 15 5 - - - - 2 0
4 226 226 1115 1005 367 411 52 52
c 574 729 1647 1495 583 86l 224 52

Total Cost ($)

c c
System c p
360/67 574 2454
B6700 729 2408

E.9 Total Costs

The following costs are computed in ACIMEXEC in dollars and then rounded to

integer units of $100:

¢ =¢C + C + C + C. (Company)

c med aep stb inv
= 43 + 171908 + 28928 + 574 = 201453 (360/67)
= 53 + 324908 + 28928 + 729 = 354618 (B6700)
Cm = CPm + Cunb
= 41093 + 28360 = 69453 (360/67)
= 134345 + 27302 = 161647 (B6700)
Cp = Cssb + Cinv(Public Agencies)
= 92194 + 2454 = 94648 (360/67)
= 0 + 2408 =

2408 (B5700)
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Costs in Integer Units of $100

System Cc Cm CE Ct cstb Cssb cunb Cmed
360/67 2015 695 946 3656 289 922 284 0
B6700 3546 1516 24 5186 289 it 273 1

These manually computed values agree with the valunes computed by ACIMEXEC,

as shown in Table E.3.
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Part IT of Volume I contains the complere listing produced by rhe ACTM
5

programs from the 1974 dara received from HSAC for the underground bitu-

Tinous coal mining industry. Volume II contains a complete description

of the programs and base cost dara used to produce this listing.

Program ACIMEXEC processed 12629 records for underground bituminous coal
mines from the HSAC Coal Injury and Accident file for Calendar Year 1974
and accepted 9286 records for computation of accident costs. The acceptance

criteria used by ACIMEXEC are described in Section 3.3.2 of Part I of Volume I.

Figure 1 contains the messages printed by Program ACIMEXEC. The messages
for missing HSAC codes are printed by Subroutine PROCAR. Each nmessage
indicates that the nature of injury (NOI) code and/or the part of body (POB)
code was undefined in the HSAC CAIF record. The end-of-file message is
printed by ACIMEXEC and shows the number of accident records read from File

CAITDATA, and the nuwmber of records accepted (written into File COSTDATA) .

Figure 2 contains the cutput produced by Program ACIMPREP. Each iine of

the tabular listing shows the number of mining activities (N ACT) identified
by ACIMPREP for one regular job title (HSAC code in column tirled JOB). The
last linme of the listing contains the dimension to be used in ACIMPRNT for

the specified arrays.

The Appendix contains the output from Prograsm ACIMPRNT, using all of the table
opticns (see Volume IIL, Section 3.1.6). Each table contains cost indicators
for a cross—section of the accident records accepted by ACIMEXEC. The three

cost indicators, titled TOTAL, ANNUAL, and INJURY, are defined as follows:

TOTAL - the sum of all present and future costs (in 1974 dellars)

incurred as a result of the injuries which occurred in 1974.
AWNUAL - that part of total cost incurred in 1974.

INJURY - the ANNUAL cost divided by the number af injuries associared

with the line item.

Ed

The costs correspond, respectively, to Tys’ Ay and Iy in Section 4.8 of Parc I.

*
on az IBM 360/67 computer
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The costs are allocated by the sectors of society which besr the direc:
impact of the cost as a direct experditure, or as a loss of potential income
(see PartI for further discussion). The last three columns show the teotal

costs across the three sectors of society.

The last line of each table shows the number of injuries (Nis of Section 4.8)
used to cowpute the costs in the table. The number of injuries associated
with one line item can be implicitly determined by dividing ANNUAL cost by
INJURY cost.

The table of injury costs by job activity for the job title of Belt Cleaner
(Inside), on page 3 of the listing, will be used as arn example of program out-
put. There were 67 injury records identified and accepted by ACIMEXEC for this
job title. These injuries were distributed among 17 mining task activities.
The total cost of these injuries across all sectors of society was $215,300,
of which $177,700 was incurred io 1974. The average annual cost per injury

is $2700, which is computed as follows:

annual cost per injury = total annual cost/number cof injuries
177700/67
$2700 (reounded to $100 units)

The total future cost of the injuries is $215300 - $177700 = $37600. This
cost is the sum of (1) future wage compensation payments from state, union,
and federal sources, 2nid (2) loss of future income associated with iunjuries

which resulred in deach or peimanent disability.

The number of injuries associared wirth a2 line item in the table can be implicitly
determined by dividing ANNUAL cost by INJURY cost and rounding the result to
an integer. TFor example, the costs for the CLEAN UP activity correspend to

713/42 = 17 injury records.

Page 1 of the listing is the table of total costs for all injuries accepted
by ACIMEXEC. The table shows a total cost impact of almost $57 million, of
which almost $34 million (60%) was incurred in 1974 with an average annual

cost of $3,700 per injury.
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Pages 2 - 87 contain cost tables for each job ritle by mining task activities
at time of accident occurrence. Pages B8 - 92 contain summary tables by job

title and by mining task activities across job titles.

Pages 94 - 102 contain summaries by nature of injury, mining method, degree
of injury, and accident types. These summary categories correspond to the
categories used by HSAC to code accident records from the origipnal report

of the accident (see Volume IIT).
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APPENDIX

LISTING FROM PROGRAM ACIMPRNT FOR
.ACCIDENT RECORDS FROM 1974 COAL

ACCIDENT AND INJURY FILE -
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ATCLPENT FUST IHGFXTS FOR 1974 AT UNPERGRMUND RITUMIACUS CTAL MINGS USING CAIF UPDATE ON  6G/15/75

M o
. RUN 37 5716
SUwHARY FOR ALL TWJIURTES
PINING (CMPANTES MINIKE PAMILTES PUALTC AGENCTES TOTAL L9976 CQASTS
TOTAL  ANNUAL  INJURY  TDTAL  ANNUAL  TNJURY  TOTAL  ANNUAL  INJURY  TOTAL ANNUAL  [NJuey
*To 00 £00 00 100 00 00 $00 £00 %00 00 0n
SUMMARY FOR &1L INSURIES 235943 193824 Z1 265635 127732 14 67617 L1989 2 569170 339535 31
SUMRARY FO? ALL TMJURIFS 235948 193834 21 265605 127732 14 67417 17969 2 569LTD 339535 37
©23& TNJURIES OF . 9286 TOUTAL INJURIES IN TABLE
Page 1
JAY ACTIVITIFS AY TIMF OF ACCIDENT 8Y REGULAR JCR TITLE RUN 37 5776
PATIFRY SYATIAKN DPFK
MINING FOMPANTES MINING FANTLIES PURLIC AGENCIES TOTAL 1974 COSTS
MIEING TASK &CTIVITY TOTAL LANAUAYL TRy TOT AL ARNUAL INJuRY JIOTaAL ANNUAL InouRY TOTAay ANNUAL, TNJURY
AT TIME D& ARCTIRENT £09 $00 %00 =00 %00 00 £00 300 300 £00 300 500
POSITION EQUITMENT 50 58 58 109 109 109 o 0 0 187 16T 167
RATTERY STATIAN NPER SA 58 58 109 109 10@ [\ 0 0 1567 167 167
1 TNJURIES OF 9286 TNTAL INJURIES IN TABLE
’ Page 2
JOR ACTIVITIES AT T1ME QF ACCIDMENT BY REGULAR J03 TITLE RUN 3/ 5776

BELYT CLEANERCINSIDE)

FINING COMPANTES

MINING FAUILIES

PURLIC AGENCLES

TOTAL 1974 CTOSTS

MINING TASK ACTIVITY TOTAL  ANNUAL  INJURY TOTAL  ANNUAL  TNJURY TOTAL  ANNUAL  INJURY TOTAL  ANNUAL  INJURY
AT TI®S OF ACCICENT so0 00 oo 00 500 sco $90 300 $00 11 300 00
CLFar up 417 278 16 £36 359 21 16 76 & 1039 213 2
MACHINE RATNTAIngNLF %7 47 12 745 76 19 [+] o} [+] 123 123 3
SERVICE mACHINE 4z 42 1 9% 9% 24 o0 o L] 136 126 34
POSITION EQUIPYENT 5 s ] s 5 s [ 0 o 10 10 10
TEAM IN %0 20 45 171 171 .13 ] o [+ 26l 261 1131
TRANSPMRT SUPCLIFS 1 1 1 2 -2 2 [} o o 3 3 3
UPERATE TRACTNR % 4 4 0 0 0 [} o o 45 4 4
NPERATF MARTRIP CAR 7 T 7T 123 L4 " 61 61 61 182 182 182
WIDE EQUIEMENT 2 4 3 1 1 0 o o o 3 K 1
CTHER HORK TASKS 46 46 4 25 25 2 o o (] 71_ TL H
REPLACE TROLLEY POLE 2 2 2 4 4 2 ° ° ] L & *
USE HANDTCOLS 113 113 12 110 110 1Q o o "0 223 223 20
HALKING . T T T [+] [} [+] [ a Q T T T
NPERATESRINE CONY BELT 2 2 2 o 0 [+ [+] ] 1] 4 2 2
ENTER/LEAVE SACHINE -] [:] 1] 2 2 1 ] o o 2 2 1
LOAD,UNLCAT MATEPTALS » 2 1 & & 2 o ] <] & & 3
OPFRATE LOACING MACHINE 13 13 T 14 14 T ] o] ] 27 27T 14
RFLT CLEANER{TNSTOF)} 930 731 il 106¢& °09 14 137 137 2 2153 1777 27
67 INJURTES COF $296 TOTAL INJURIES [N TABLE
- Page 3
JAR ACTTVITIES AT TIE OF ACCIRERT Ry REGULAR JO% TITLE RUN 37 5/76

AFLT VULLANMIZCR

(IRS}E

MINING CNMPANTES

AINING FamILIFS

PuaL1C AGENCILES

TOTAL 1974 COSTS

J ] N TNJURY TATAL ANNUAL  INJURY
MINING TASK ACTIVITY TATAL ANRUEL  INJURY TOTAt ANNUAL  INJURY TOTAL ANNUAL
At T;“F re ACCICENT 00 400 330 £00 $20 $00 $00 £00 $00 $00 $00 %00
g - z6 26 25
Hamt LOAC 1e le 19 T 7 7 o o] 0
tOLE wrakTIVE(LLACHLETRT 2 2 2 [} +] 0 »] ] & 2 2 2
BELY VULCANIZER(INS]) 21 21 Ll T 7 4 (1] =] -] 28 28 1%
z !.'-;JUMES CF €286 TOTAL TNJURTES [N TABLE
Page 4
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ACCICENT COST IRNFEXES FOF 1674 AT UNDERGROUNC RITUMIACUS COAL ™INES USTNG CATF UPDATE ON 6/15/75

Joe ACYIVITIES AT TIME GF ACCTIDERT 0Y REGULAR JCE TITLE RUN 3/ 5/16
RELTHANM(EACE]
MININS CCHPANIES MINING FAMTLIES PUBLIC AGENCIES TOTAL 1974 COQSTS
MINING TaSK aCTIVITY TOTAL  ANRUAL  INMJURY TNTAL AKNUAL  INJURY TOTEL ANNUAL LNJuURY TOTAL ANNUAL INJURY
AT TIWE OF BCLITENT 500 $00 $00 $00 $0Q 00 300 $00 $90 $00 $00 500
aRuUsSHY FLOOR T9R 469 469 al0 21 z1 1234 78 T8 2642 568 568
CHAMCFE = IT 5 5 5 L] 5 -1 a o o] 10 10 i0
CLFN yp 90 gn 12 99 9 14 Q Q o 189 189 27
INSPECT FQUEPYFRNT 39 39 13 51 51 17 a Lv] o <0 0 30
SET HYCRAULIC JACK 3 3 3 0 e] o] 0 o] [+4 3 3 3
MNYF CARLES 23 23 ] T 7 2 [«] 1] G 30 30 10
wACHINE MATNTATNFNC E 104 114 a 128 128 10 0 0 o] 232 232 18
SEQVICF MACHINE &3 63 a3 52 52 52 T8 9 79 194 194 194
POSITION EQUEPYENT 144 144 g3 180 180 45 ] & 2 330 330 83
ROCK BUSTY & & &4 0 0 ] o] 1] 0 & [ 4
SET PFOPS 40 40 20 68 68 35 o] ] o 108 - 108 54
REMOVE PROPS 3 2 3 H 5 5 0 0 bt ] a B8
TRAY 1N 1 1 1 Q ] [+] o} 0 0 1 1 1
TRANSPORT SUPPLIFS ST EY) 14 Te 16 19 v} 0 a 133 123 33
(OPFRATF SHUTTLE CAR 8 8 L) 15 15 -] 0 o ] 23 23 12
NPFRATE ToACTNR R 8 8 15 15 15 [+] 4] o 23 i3 23
NASERYE OPERATICNS 3 3 3 F 2 2 0 -} o S H 5
RICF EQUIPMENT T0 70 2% 86 86 29 64 &4 21 220 229 13
CCUPLE/UNCNUSLE MINE CAR &1 -2} 20 8o -] 27 0 [+ 0 141 141 47
RERATL EQUIRMENT 15 15 8 4 & 2 1} [+] <] 19 1 10
OTHER WORK TASKS £52 552 L] &50 650 10 1 111 2 1213 1312 21
OPFRATE COHVEYOR SELT 8 - 2 4 v T % [} o 0 15 ts 8
UNKNDWN 1870 1660 217 B23 102 17 36 36 & 2729 1798 200
USFE HANATONLS 291 291 10 arL 371 13 48 &8 2 Tio Ti0 25
QIPERATE POWFR TroLs [+] 0 ] 0 Qo ] 0 o [+] 0 0 ]
WELKING 225 225 25 334 334 a7 o o [+] 559 559 62
QPFPATE/RINF FCAV RELT 725 27 7 &43 21 S 0 O [+] 1368 48 1z
OGP ERATE ROCKNUST MLCHTINE 4 & 4 1 1 1 [} -] [ 5 5 H
ENTFR/LEAVE MACHINE 17 17 9 15 15 8 o] 0 0 3z - 32 16
10ADUNLCED MATERIALS 1£5 155 16 160 160 16 42 42 “ 367 367 37
OPERATE LOACTNG MACHINE 55 55 18 a5 95 a2z 66 b6 22 216 2156 T2
RELTMANIFACE} 5451 5214 23 45932 2650 LK% 1686 £30 ) 1171% 7394 40}
184 TNJURLFS OF G286 TOTAt TNJURIES IN TABLE
Page 5
Jne ACTIVITIES AY TIME 0OF ACCIDENT RY REGULAR M58 TITLE RUN 37 5774
RELTMANINAN=FACE)
MININE COMPANTES MINTNG FAMILTES PURLIC AGENCTES TOTAL 1976 COSTS
MINING TASK ACTIVITY TATAL  ANNUAL. INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TIvg OF acCIDENT 300 $00 $00 $00 £030 400 $00 500 $00 $00 100 300
CLEAN LP 225 225 12 264 264 L5 39 39 2 528 228 29
TNSERT ROLT 2 2 2 3 3 3 4] 4] o 5 S 5
INSPFCT EQUIRMENT &1 6] 20 14 14 > 0 4] <] T5 T5 25
MOVE CARLES 4] o] o] 2] 0 0 1} o =] [} o 0
MACHINE MAINTAINENCE 41 41 4 38 EL) 3 ] o o] 79 T9 7
SERVICE MACHINE E] 3 2 [ & 3 0 ] <3 L 9 5
PASTTION EGUTPMENT 17 17 3 2% 25 - o o [« 42 &2 B
SCALE R’NCF 16 16 16 32 32 iz 1] ] 4] 4B 48 48
TRANSPART SUPPLITES 3 3 2 1 1 1 ] o ] 4 % 2
CPRERPATE SHUTTLE CAR 2 2 2 o 0 G [} [} 0 2 3 2z
OPFRATE JITNEY 11 11 Ll 2 22 22 [} o Q 33 33 33
NPERATE TRACTAR T 7 2 7 T 2 1] 1] o] 14 14 S
OPERATE MANTRTP CAR 3 3 z 0 [ ] (] 0 [ 3 3 2
RINE ECUTFYFNT S 5 2 s H 2 ] 4] 0 10 10 3
COUPLESUNCDUPLE MINS CAR 49 49 14 60 60 20 [ o o 109 - 109 36
RSRAIL EQUTFMENT &7 47 25 108 1¢8 54 0 [« (4] 155 155 T8
OTHER WORK TASKS 371 an 10 403 403 LL 100 100 3 874 874 24
UNKNOWN o2 2 2 3 3 E 0 o o} 5 = 5
REPLACE TFROLLEY PCLE 1 1 1 [ -] -] -] o ] 1 1 1
CROSSOVER CONVEYAR 14 14 14 0 : [} 4] 4] 0 o L& 14 1%
USE HAKDTOOLS 147 147 6 220 220 12 ] o] o 357 367 19
WALKING 72 72 3 51 51 2 [} o a 123 123 [
CPERATE/RIDF TCNV RELTY 3 73 15 98 98 20 0 ] 0 171 7L 34
CPFRATE kOIST [ & & 8 8 g 1} 1} 1] 14 14 14
OPERATE LONOWNTIVE 56 56 b4} 78 78 a9 4] [} G 134 134 &7
ENTER/LEAVE MACHINE 9 q 2 [ 3 1 ' a o 0 15 15 3
LOAD,UNLCAD MATERTALS 178 178 22 128 128 16 ' B8O :3:) 10 386 386 40
DRENJCLOSE/LTIFT CHUTE 91 91 45 57 ST 2% 47 /7 24 19% 195 98
OPERATE LPAADING MACHINE ‘-0 -0 "0 c o ) ‘0 o 3] R - o ‘0
BELTMANINON-FACE} 1512 1512 9 1637 1837 ° 10 7 2s6 266 TR 3415 3415 - 21
“1€2 INJURIES CF $286 TOTAL INJURIES YK TABLE
Page 6




ATCIDFXT COST IKNDEXES FNR 1974 AT UNDERGRNUND RITYNMTINOUS FDAL MTNES USING CALF UPDATE CN &/15775

JOn ACTIVITIFS AT TIMF OF ACCIDENT 9Y SFCULAR JNB TITLE

RUN 37 5778
AR AKEMAN/RCPF RIDER
MINTNG CUMPANIES MINING FAMILIES PURLIC AGENCIES TOTAL 1974 COSTS
MIMING TASK ACTTIVITY TOTAL  ANNUAL  TRJURY  TOTIL  ANNUAL  TNJURY TATAL  ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TI%F OF ACCTZENT 100 160 £00 $00 £00 $00 £00 $00 £00 $00 $00 $00
REMAVE PROZS 1 1 1 [+] -] o [+ [ ] 1 1 3
TPERATE MANTR]D CAR 1 1 1 4 4 4 -] <] [+] 5 -
10LF WOEKTINELL UNCHLFIC) 14+ 14 15 [ 0 1] o [} [} 14 14 1%
RINE EQUIF4ENT B9 gs 13 a4 85 1z 4] o 9 173 173 25
COUPLEAUNCOUPLE “INE CAR [ -] 2 ] [} 4] 0 o ° & [] F4
SPRAG/PLCCK/CHANK MINECR 295 10 -3 156 & 2 [¢] [} 1] 451, 14 T
RERATL FQUIPMENT 29 20 3 30 kL] 5 ] Q Q 50 50 8
OTHER WORK TASKS 172 172 29 206 206 34 1] Q 0 378 378 63
ESCARING HAZ&RL 2 2 2z Q [+] 4] ] ] ] 2 2 4
UNKRCWN 2 2 2 2 4 2 a ] 0 4 4 4
HALXING 13 13 7 [ &4 17 5 [+] [+] ] 30" 30 18
OPFRATE LCCCMNTIVE 9 9 9 9 9 9 o o L] 13 is i8
ENTER/LEAVE YACHINE 29 29 5 24 24 “ -] o 0 53 53 9
LNANLUNL CAD WATERTALS 155 105 10 158 1ce 10 [} [+] [ 313 213 19
SPOT CARS(PLAC ING} 5 K 3 0 [ [ g 0 o 5 5 3
BRAKEMAN/FOPE RIDER 813 478 9 690 4883 10 s c o 1503 966 19
S TNJURIES DF S2B8& TCTAL TNJURTES TN TABLE
Page 7
JOR ACTVIVITIFS AT TIME OF ACCILERT 8Y RESULAR JOR TTTLE RUN 23/ 5778
ARATYTICF praw
RINING COMPANIES MINTNG FAMILIFS PUSLIC AGERCIES TOTAL 1974& COSTS
MININR TASK ACTIVITY TOTAL ANNUAL  INJURY TOTAL ARKUAL  TNJURY TOTAL ANNUAL  INJURY TOTAL ABNNDAL  TMJIURY
AT TIive OF ACCICENT 00 00 300 00 500 00 $£00 100 100 $00 590 300
CHANGE PRILL & & 3 [+] o o 0 o] o & & 3
CULFAN R1A 1] ° a [ o o a o o ] ¢ ¢}
CLEAN yP €3 63 83 80 80 30 o o ] 143 143 | LX)
CRILL FarE Z 2 2 [} 0 0 ] 1} 1} rd 2 2
ORILL RONF 12 12 E 2 - 2 1 9 [} 2 is 14 &
TNSERT 20LT > 1 5 4 4 4 ] o 0 2 9 e
INSOFCT EQUIPMEKRT 2 2 2 2 2 2 ] 0 ] “ 4 4
RELNOCATE HMYDRAULIEL JACK 17 17 17 o o 0 o [.] o ¥ 17 17
MOVE CABRLFS o 0 0 0 [+] ] [ ] 0 ] -] o Q
POSITION EQUIPMENT 1 1 1 a ] (1] 1] ] Q 1 1 1
ROCK DUST 1 1 1 ] L] 0 ] [+] o 1 1 1
SET PROPS 37 37 12 45 45 15 Q Q -} ez 2z 27
SET RRATTICE 190 100 11 104 104 12 [:} -} -] 204 204 23
SCALF RQNF 21 21 z1 26 26 2& ] 0 4] 47 &T &7
TRAM TN 5 s s 6 [ & [} [+] a 11 11 11
TRANSPORT SUPPLIES L5 Ly 22 53 53 27 4] ] 0 97 97 49
PPERATE SHUTTLFE CAR a0 30 30 &0 &0 &0 g 0 0 S0 S0 30
OPERATE JITKEY T T 4 10 10 s 1] o] 0 17 17 9
IDLE wORKTIMECLUNGH, TTC) 4 9 9 22 22 22 0 0 o 31 31 31
RIDE EQUTFMENT 27 27 14 48 48 24 -} ] 2] 15 75 38
COUPLE/UNCGUPLE MINE CAR ki 7 4 o o o o 0 o 7 7 4
SWITCH TRACKS 7 7 7 0 [} ] a [+] -] 7 7 7
LOAR/UNLTAD MINECARS 4 4 4 ] Q -] [ 0 4] & L) &
OTHFP WORK TESKS 286 286 9 298 298 9 9 9 a 593 593 19
RECOVERSFRETRISVE MTL/EQP 1 1 1 z 2 2 0 [ o 3 3 3
UNKRORWY Q 2] o ] 6 3 4] o L] & .3 3
USF FANDTOOLS 9 9 1 4 4 1 [+] @ o 13 13 2
WALKING 14 T4 [} 135 135 15 0 14 o 209 209 23
OPERATE/RINE CCNVY PELY Io 10 D 13 13 13 0 ] o 23 23 23
ENTERFLFAVE MACHINE 5 5 3 7 T & 1] ] 1] 12 12 &
LOAD, UNLDAN MATERIALS 22 22 2 21 21 2 9 a 0 43 ) s
BRATTICE MaN als Bl4 a <4 A 948 9 9 9 [+ 1771 1771 17
15S IKJURTES OF 9286 TOTAL INGURIES IX TABLE
Page 8
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LCCIMENT CAST INDFXES FOR 1574 AT UNDERGINUND RITUMEINDUS COAL MIKES USING CATF UPDATE ON 6715775

JOA ACTIVITIES AT YIMF OF AFCIDENT 9Y REGULAR 40 TITLE

RUN 37 5776
CAGEREINKI DE)
MINIRG COMPANTES FINIANG FAMTLTES PURLIC ACEMCIES TOTAL 1974 COSTS
MINIKG TASK ACTIVITY TOTAL  aKRUAL  IRJURY  TOTAL  ANNUAL  [NJURY  TOTAL  ANNUAL  INJURY  TOTAL ANNUAL [NJURY
AT TIMF OF ACRICENF £NQ $02 309 00 200 00 300 300 $00 $00 09 soa
RIDE EQU TFMENT 13 13 13 23 23 2; [} ¢} ] __-;; ;; B 6
COUPLEZUNCOUPLE MINF ram 1 1 1 [} c ] o [+) [} 1 I 31
LN2D, UNLCAD MATERIALS a u} D 2] ] [} 0 ] [} ] 0 [}
CAGERLINSIRE) 14 14 5 23 23 a o ] [»] 17T EXd 12
3 INJURIES DF $296 YOTAL INJURIES In TABLE
Page 9
JNR ACTIVITIES AT TIME TF ACCICEART 7Y REGULAR Jiv TITLE RUN 3/ 5/70
CHA [yMaN
MINTNG COWMPAN]FS MR MG FAMTILITES PURLIC ASCNCIES TNTAL §1974 COSTS
MINTING TASK ATIVITY TPTAL  ANNUAL  INJURY TOTAL  ANNUAL  INJRY TATAL ANNUAL  IRJuRY TOTAL  ANNJAL  INJURY
AT TIME NF ACECENT 500 sop G0 e 00 00 00 $00 s00 $00 500 s00
OTHE? WORK TAS5KS H H - [} o K ¢} [v] 0 k] 5 5
USE HANTTOOLS 0 [} [} -] -] [} 0 ] 0 1} o °
WALKING 1 1 |3 [+] 1] [} . o 0 o} 1 1 1
CHA INMAN & s 2 ) o o o o a 6 & 2
3 TNJURIES OF  92R6 TCTAL TNJURTES IN TaBiLg
Page 10
JOR ACTIVITIES AT TINE OF ACCIDENT RY REGULAR JOB TTTLE QUN 37 S17&
CLFANUP NMANIRCK=FACE)
MINING COMPANIFS MINING FAMILIES PURLIC AGENCIES TOTAL 1974 COSTS
MINING TASK AGTFIVITY TOTAL  ASKNUAL  INJURY TSTAL ANNUAL INJURY  TOTAL ANNUAL l'i.;u—‘:
o L b b o ToTAL ANNUAL N Ry
AT TIME MOF BCCICENT 400 £00 s00 300 . 800 00 $0G 300 500 $00 $00 J':OO
CLFAN /B iz 12 12 3 3 2 [+] '] ]
' . 15 15 15
CLEAN pp 137 137 34 167 167 42 0 0 0 304 304 76
DJU;L rONE ar 37 37 51 51 51 [+] a 0 8a [::] -1}
OTHER wMR¥ TeSKS %6 46 15 9 91 El-] -] 1} o] 137 137 46
BSE HanaThOLS _ 9 9 _ s 2 2 1 a [ ] 11 1 6
LOAD,UNLOAD MATERTALS 257 25 25 11 11 1n Q o a 36 26 36
CLEANUP ™MAN[ANN-FACE] 266 266 22 325 323 27 9 Q -] 59L 591 49
12 INJURIES OF 9286 TOTAL INJURIES IN TABLE
. Page 11
JOB ACTIVITIFS AT TIME QFf ACCTCENT By RECULAR JCB TITLE RUN 37 S/78
COAL DRILL WELPER
MIRING CCHMPANIES KINING FAMILTES PUBLTC AGENCIES TOTAL 1974 COSTS
WINING TASK ACTIVITY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  TNJURY TOTAL ANNURL INJURTY TOTAL ARNUAL IKJURY
AT TIME NF ACCICENT £00 $00 s01 $c0 $00 $00 £00 $00 $00 500 $00 00
DRTL1 ROCF 139 3 L L7 3 3 [ 0 4 258 9 9
CTHER WdNEK TaSK$ 12 12 ] 21 21 11 0 o] o] 33 32 17
COAL ORILL HELPER 151 18 ] 138 26 8 ‘0 a L] 289 &2 14
3 INJURIES OF  S286 TOTAL INJURTES TN TEBLT Page 12
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ACCINENT COST INOEXFS FOR 1574 4T UNDERGROUND AITUMINOUS (LAL MINES USING CATF UPDATE ON 6&6/1S/175

JOB ACTIVITIES AT TIME OF ACCIDENT 8Y REGULAR JOR TITLE RUN 37 S/76
T.0AL DRILL QPERATODR
KINING COMPANTES AINING FAMTLIES PURLIC AGENCIES TOTAL 1976 COSTS
MIKING TASK ANTIVITY TOTAL  ANNUAL  INJURY TOTAL AMNUAL  INJURY TATAL ANNUAL  INJURY TOTAL  ANNUAL  INJURY
AT TIMF OF ACCIFPENT 500 $00 100 300 s0Q 100 $£00 %00 300 $00 00 $00
fARUSH FLOOR ] 1] o] 2 2 2 (4] [} 0 2 2 z
CHANGE NRILL 20 20 10 19 19 10 o o [} 39 39 20 o
cLSean e 13 13 T 21 21 11 -] [} 9 34 36 17
CRILL FalE 57 57 ) 59 99 14 o Q o 156 158 72
DRILL ROQF H 2 2 [ [ [ ] [ [} 2 4 2
TNSERT ROLT 0 0 0 ) 0 ] ] o ° < o o
MOYF CASYES 292 29 15 a3 33 17 ] o 1] 652 62 a1
BICHUNE SATNTAINENCE 23 23 23 26 26 26 4 2 -] 49 49 49
SEIVLE HACHTNF 53 53 3 11 1384 111 a [v] ] 164 164 154
POYITION FOUIPMENT 123 123 31 157 197 49 28 28 T 348 348 87
SET PROPS &7 87 &7 99 99 99 ] 9 [} 166 186 166
2. T BARATTICE 2 2 2 9 o o o o [} 2 2 F4
SHDAT CAAL 49 49 49 3 13 3 0 o [} 122 122 122
SCALE ROQE 4 & 1 -} o ] o o -] 4 & 1
S TRaM TN 9 9 3 1c 10 3 ] o ] 19 19 A
WM OGUT 70 70 23 132 132 4% ¢ 0 Q 202 <02 &7
§ o NSPORT SUPERLIFS 4 4 q -] 5 2 0 o] Q v 9 5
Yo7 2ATE SHUTTLE CAR 2 2 2 [+] o} a 0 0 0 2 2 2
~"ERATE JTINEY 1 1 1 2 4 r o bl +] 3 3 3
OPFRATE MANTRIP CAR 0 4] o} Q & g o [} a [*] o 1)
NASERVE NPERATICNS 0 G [} 4] o] [} o o o [} 1] 4]
IDLE WOH*TIVEILYNIH,FTC) 2 2 z [ [} o o o o] 2 2 2
SNT L] o s 19 19 10 bad o o 28 28 14
COUPL - 'OUPLE MINE Ca® 21 21 12 zo 20 10 [ o 3} 133 (31 21
OTHEF VIRK TASKS 238 130 kg 363 1¢5 9 . 0 o} -] 601 296 1¢
URKN™Y § 1678 1427 1% 538 38 19 368 63 3z 2584 1528 764
UsSE  -NOTOOLS 12 12 r4 S 5 1 o 1] 1] 17 17 3
OPERATE PCWER TCOLS 55 ] 28 80 80 40 o] 0 [} 135 135 &8
WALKING . 8 8 4 9 g 5 1] a o 17 b 9
ENTEQ/LEAVE MATHINF 20 20 7 28 25 3 [ o 0 45 48 16
LOAD,UNLOAD MATFRIALS 52 52 52 165 185 165 -4 s 5 222 222 222
CPERATE LCARTNG MACHWINE 1 1 1 2 ? 2 o 0 [ 3 3 3
COrL DATLL JPFRRATOR 2624 2265 29 2058 1351 17 401 1% 1 S083 3722 47
79 INJUREES OF 9286 TOTAL INJURIES IN TABLE
LARLAL 50 B Page 13
JOR ACTIVITTIES AT TI“E OF ACCTSENT AY REGULAR JOR TITLE N 3/ 575
coaL DUMP DP{INSIDE)
i MINING COMPANIES MINING FAMILIFS PUBLIC AGENCILES TOTAL 1974 COSTS
MINING TAST ACTIVITY YOTaL ANKUAL INJURY  TOTAL ANNUAL INJURY  TOTAL ANRUAL  INJURY  TOTAL aNNUAL  I&JURY
AT TIME CF ANCTYRENT $00 $00 100 300 s0G 00 $00 300 300 300 500 506
AVICE MACHINF 1 1 1 [+] o [-) ° 0 0 1 1 1
igsrr:fw ELUIBMENT 594 &1 31 2271 90 %5 1952 95 48 5817 246 122
RIDE EQUIPMENT 2 2 2 o ] a 0 [} 2 2 2
RERATL EQUIPHMENT o <} a o Q 0 -] o 1] 0 o °
OTHER wiRK TASKS 10 T0 14 99 93 2Q 0 [\] Q 169 169 346
ALK [NG T 1 2 [ & 2 L] [+ [+ 13 13 2
SPOT CARS{PLACIRG) & 4 & o ] o] Q [+] o 4 -~ 4
OPERATE LCARING FACHINE 3B 38 3B J1 91 91 o <] -3 129 129 129
COLL DUNP QP{INSIOR? 116 183 il 3467 286 18 1952 95 o €135 564 3%
CJURTES OF S TOTAL INJURIES TN TABLE
16 TRJURTES O 238 L Page 14
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ACCIPENT rOST [NREXES FOR 1574 AT UDNDERGRAUND BITUMTMILS FOAL MINSS USING CAIF UPDATE QN &715/75

JO ALTIVITIER AT TIYMF OF ACLVOENT BY REGULAR J08 YITLE RUN 37 S/T6
FONTINUOUS MTNER Wt P
MINING COMPANIES MINING FadILTES PURLTIC AGENCIES TOTAL 1974 COSTS
TUINTNG TASK anTIVITY TOTAL  AMAUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL INJURY TATAL ANKNUAL  INJURY
AT TIME NF ACC [NENT 100 <00 300 200 400 00 100 00 100 £00 100 £00
RRUSH FLOTR 4] [ [} ° 1] [} 3] [+) [ [} [+4 -}
CHANGE 1T o 0 o 2 2 4 0 0 o 2 2 2
CLEAN UP 76 T4 38 101 101 Si [ o o 177 177 29
CONT INUNUS MINF 172 87 11 z18 157 29 Q 0 ¢} 390 245 31
DRILL FACE 9 9 S o 0 0 0 o] 1] 9 g >
GrILL ROQF &9 &9 23 93 93 a1 <] (] a 162 162 5%
TNSERT nOLT 16 16 3 11 11 2 Q Q o 27 27 S
SET HYDRAULTC JaCK ETS 1S 7 %42 42 8 [ -] [ 78 T 16
REMDVE HYNRAUL 1C JACK 20 8o 80 9% 9% £ 27 27 27 z01 201 201
MOVE CABLES 1224 B4S 17 39%0 93e 19 45 45 1 5259 1828 37
MACHINE MATNTAIKENCE a3 33 3 52 52 13 0 e3 0 &8s as 21
SERYICE MACHIMNE 41 4l 4t 78 76 76 -] 0 -] L7 117 117
POSITION FQUIPMENT 53 a3 9 170 170 19 o o 0 253 253 28
PRY FACESRIR/IOOF & o 0 1 1 L [ o ] 1 1 1
RACK DUST S46 419 140 360 93 31 38 38 13 Ga4 550 182
SET PANPS 1923 1259 50 2949 565 23 303 38 2 5215 1862 T4
RELOCATE PRNDS B9 es 43 136 136 £6 T 7 4 232 232 i1
SET BRATTICZ 1T 17 % ) & 17 & o ° k] 24 34 L]
CLEAN-UP FALL 95 o5 95 105 105 tos 33 a3 33 233 233 233
SCALE RCTF 11 11 4 [+} 0 a ] -] 0 11 11 4
TeAM QUT 204 - 75 25 215 121 &0 &4 &4 r33 483 260 a7
TEST RONF ' 1 1 1 ] [} ) ] 0 [+ 1 1 1
TRANSPORT SUPPL TES 56 56 17 U 85 22 a 1] o 152 152 38
SET ROPE([WINAH) Jafk 12 1z & 12 12 & [ ) ° 24 2% 12
DPERATE SHUTTLFE CAR & 4 1 2 2 1 o 0 ] & (3 2
DPERATE MANTRIP CAR 4 4 L 4] D o] 1} Q 4] 4 & ~
SUPERVISE 3 3 3 0 0 2 [+ [} Q 3 3 3
INLE WOPKTiMFELUNCH,ETCS 1766 1463 366 1363 122 31 31 31 8 3160 1616 404
RINE FQUIPMENT 660 434 145 1820 40 15 1267 Tl 2% 3747 551 184
OTHER WNPK TASXS 718 51 g 8&2 760 12 26 258 <} 1605 1337 21
gPERATE CORVFYTIR BELY 2 4 2 6 & & 0 o] o] a A ] -}
ESCAPING H2ZARD o583 641 160 939 105 26 1421 T4 19 331e 820 205
UNKMCHN 70 10 10 118 ils 17 a Q 1] 182 188 2T
CRDSSCVER TV FYDR 11 11 11 o 29 29 0 Q 0 40 40 &0
USE HMaNDTIOMLS 52 52 2 48 4B 2 [+] ] [+ 100 100 L3
OPERATE PCR™R TDOLS 1 1 1 4] Q o b} 1] s 1 1 1
HWALKING 11t Il k) 145 145 12 -} [} 0 262 262 22
OPFIATE/RINE CNNY AFLT “ [ 4 2 2 2 [+] [+ ¢ & & &
NPERATE HNTST 13R & & 123 3 3 Q <] [} 261 9 k-]
OPEPATE LIS OMRTIVE % 4 % 1 1 1 1} <] o L L4 5
ENTER/JLFAYE MACHINE 7° T9 1% ice 109 109 30 30 30 218 218 218
LOAD,UNLNAND MATERTALS 239 239 14 441 441 26 7 T ] 687 687 40
DPERATE LOANING MACHINE 3 3 2 ] [+] 4] <] Q 0 3 3 2
CONTINUOYS ¥INEP HLPR °830 7101 25 14778 4809 17 2305 497 4 27713 12507 43
289 IWJURIES ©F S2846 TETAL INJURIES TN TABLE Page 15




ATCEDENT CRSY INOFXES FOR 1974 AT UNDFRGRCUND ATTUMIKOUS COAL MINES USING CATF UPDATE ON &/L5FT5

MINING COMPANTES

J0% ACYIVITIFS AT TIMF OF ACCICENT AY REGULAR JO8 TITLE
CONTENURES MEINER OPER

MINING FAMILIES

RUN 37 5775

PURLIC AGENCIES

TOTAL 1974 COSTS

MINING TASK ACTIVITY TOTAL  ANNUAL  TNJURY TATAL ANNUAL  INJURY TOTAL ANNUAL  TNJURY. TOTAL ANNUAL  INJURY
AT TI“E 0F ACCICENT $GO 00 00 500 00 00 $00C s00 $00 00 $00 Q0
BRUSE SLOM 1 1 1 k] 3 3 Q o] 1] [ & 4
CHANSE RTT 7 T 1 12 12 2 0 [+] [} 19 19 &
CLFAN R1Q 16 16 le 23 23 23 0 1] 0 39 39 39
CLFAN UP &5 &9 17 a1 a1 23 [} o ] 1560 140 40
CONTINUOUS MINE T3CE 6307 54 £337 1723 15 1608 458 4 15651 8504 RE]
DRILL RONOF 7 T 2 12 12 & o 0 ] 19 19 6
HaNG Tua NG 1 1 1 o /] [} ] [+] o 1 1 1
HOIORUP WTRES 528 33 33 510 24 24 0 o ] 1038 57 57
TNSERT RCLT 14 14 T 16 16 8 ] [+] o 30 kL 1$
INSPECT MINE 143 143 12 239 239 120 %3 43 22 425, %25 213
LNAD SHUTTLE CAR 0 [+] [+ ] [+] o o 3] o [+] 0 0
SET HYFQAULIC JACK 9 9 9 18 18 18 0 3 a rad 27 27
MOVE CABLFS 395 395 13 Tz TL2 24 T4 T4 2 1181 1181 39
MACHINE “ATNTATNENCE 128 128 16 204 204 26 26 2% 3 58 asé 45
SERVICE MACHINE 27 27 & 47 47 a -] o 0 74 74 12
POSITION EQUIDMENT 2303 18%4 132 894 120 S 959 &2 4 4156 2036 145
PRY FACE/RIR/ROCE T I 1 a [+] Q -] ] Q L 1 1
SET PROPS 226 226 11 346 346 17 4] o] [} 572 572 29
RELOCATE PRIPS 2 2 2 2 z 2 4] -] k] 5 L4 &
REMOVF PROPS -] 9 5 15 16 8 [+] [+ o 25 25 13
SET BAATTICE 13 13 7 27 27 14 0 o [ 40 0 20
SCALE ROGF 2838 2179 3e3 1460 151 25 2751 169 28 7047 2499 4186
Symp 4 4 & o 0 o (1] o [ & 4 4
TRAM IN 424 203 24 523 326 33 150 150 15 1097 632 68
TRAM OUT 215 218 24 278 278 31 : 0 (2] [+] 493 493 55
TESY RNOF 64 LT3 64 98 L1 98 L] 0 [+] 182 162 1562
TRAKSPAORT SUPPLIFS 7 ? 2 S s 2 0 [1] /] 12 12 4
OQPERATE SHUTTLE CAR 5 5 3 -] [+] 0 0 +] 0 5 S 3
QPFRATE T2ALTOR 5 S 3 2 2 1 [+] o /] 7 T 4
DPFPATE MBNTRIP CAR 0 ] 0 1] 3 o [ ] 4] 4] [+] 1]
ORSERVE OFERATICNS 2 2z £ 2 3 3 2 ] ] 5 . 5 5
IDLE WORKTTMZ{LUNCH, E7CT 115 116 39 125 125 %2 BE as 29 29 329 113
RIDE FQUIPHENT 71 Tl 14 111 111 22 o o Q 182 182 3%
COUPLE/UNCOUSLE MINE CAR ] Q a ¢ 0 0 [ 0 ] a 4] o
SPRAG/BLOTK/CHNCK MINERR 16 16 16 16 16 16 ] o 4] 32 32 a2
OTHFR WARK TASKS 4985 1575 52 4973 961 14 1104 178 3 11072 4714 &8
ESCAPING HAZARD 102 102 26 122 183 “é 59 59 15 344 344 85
UNKNI WK &2 £2 6 63 63 & o 0 Q 125 125 12
DPERATE WELDER 4 & 2 =] 0 ] ] -] ] & 5 2
USE BANDTOALS 112 112 S &4 64 3 0 0 1] 176 178 8
WALKING 3zee 3040 109 1065 4a5 te 559 65 H «912 3550 127
OPERATE CLEANTNSG PLANT 8 L} 8 3 3 3 o o 1] 11 11 11
OPERATE LOCTHNT JVF s 6 3 ] 3 .2 o o ] 9 9 5
ENTERJLFAVE WMACHIWE 78 74 12 150 150 25 b o] 43 228 228 38
LOANUNL AN MATERIALS 141 141 12 239 23¢ 18 o 0 4] 380 380 29
CONTINUNUS MINER OPER 2616R 19277 45 16873 6370 16 9419 1382 3 50460 27529 -3

425 TNJUPlES CF 6286 TOTAL INJURTES IN Tagrf

Page 16
Jas ACTIVITTES TIE Of ACCTDENT Ay REGULAR J0OB TITLE RUN 37 57756
CUTTING MACHINE HELPR
MINING COMPANIES HINTAG FAUILIES PUBL IC AGENCIES TAOTAL 1974 COSTS
MINING FASK ACTIVITY TOTAL  ARMUAL  INJURY TOTAL aNNUAL  TNJURY TOTAL  ANNUAL  TNJLRY TOTAL ANNUAL  TNJURY
AT TIME OF ACCYCENT £00 $00 00 S50 $C0 00 00 00 a0 060 00 $00
L CHENGE AT 3 2 3 2 2 o 0 0 5 5 s
[ HMOVE CaaLES 141 141 23 193 183 a2 72 T2 12 406 206 -1
MACHTNE MAINTATNENCE k-] 88 29 7O 70 23 70 70 23 228 228 T8
SET PROPS & & 2 3 3 2 0 [+ ] 7 7 %
SET BRATTICYE 1 1 1 - 0 a 2 Q 0 Q _ 1 1 1
TRA® GUT [+] [ o} o Q 4 ] 0 o 0 0
RIOE EQUIFMENT = 5 5 4 & & ] b} ] 9 9 9
DTHER WNRK TASKS 22 22 2 23 23 3 0 0 Q 45 &5 5
URKRCWN 9 S 9 11 11 1t o o Q 20 20 20
USE HANDTONLS 2 3 3 ] 0 -2 ] 0 [ 3 3 3
WAL ING 1 1 1 ] ] ] o a <] 1 i 1
QPERATE CUTTING MACHTINT T2 T3 19 149 149 37 1] [+] 0 224 224 56
TUTTING MACHINE HELP7 3%z 352 11 %55 w55 1% 142 142 4 949 949 30
jE3 10T INJURT IR TABLE
32 INJURIES OF 9286 TOTAL JURTES Page 17
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ACCIDENT OOST IAOEXES FNR 1976 AT UNDERGROUNC RITUMINCLS COAL MINES USING CATF UPDATE ON &6/15/75

JNN ACTIVETIES AT TIRF OF ACCTIDFEAT BY REGULAR JGR TITLE RUN 37 5776
CYTTING MACHING OPER,
FINING CCMPANISS MINING FAMILIES PUBLTIC AGFNCIES TOTAL 1974 LO5TS
MINING TASK ACTiVITY TOATAL  ANNUAL  INJURY TAOTAL ANNUAL  INJURY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  FNJURY
aT TIME UOF ATCINCNT 00 100 500 0n s00 Pali] 00 500 300 80 500 $00
CHANGE RTY 69 69 23 116 11a 39 59 s9 20 246 244 81
CLE&™ RIA 11 1t 11 0 a 1] o [+] [} 11 11 11
RILL FACE 95 95 3z 173 173 58 0 ] 0 258 268 a9
DRILL ROOF 2 2 1 1 1 1 1] 13 4] 3 E 2
INSFRT AMLY z 3 2 5 El 5 Q 9 0 ks ? ?
MOVE CARLES a2z 32 -] 2% 29 6 [+ o ° &1 61 12
MACHINE HATNTATNENCE 118 118 59 108 108 -3 T2 72 36 298 298 169
POSTTION FOUIPHENT 82 7 7 B84 s 5 o] 0 (] 146 12 12
PRY FACE/RI®/ROCF % & 4 2 2 2 ] o 0 6 & L]
SET PRAPS 0 o3 a [+] a s} o] 0 '] Q o s}
CLEAN-UP FALL 13 1 1 0 o] 1] Q 4 0 1 1 1
TRAM IN 41 41 8 65 65 13 0 a Q@ 106 106 21
TRAM CuT 1 11 4 15 15 S =3 0 0 26 26 9
URSEAVE TPERATICNS 7 7 T 19 1e 10 o} ol 0 17 17 17
10LE WORKTI“ECLUNCH,FTC] H -] 1] 12 12 12 0 a [ v 17 17
RIOE EQUInMENT [} be] ] 0 -] o Q o ] [+] o o
TOUPLE/UNCRLUPLE MINE CAF & & ] T 7 7 [+] [} Q2 13 13 12
OTHER WRRK Ta&SKS 180 180 5 307 207 15 o] o} 1] 4RT 487 26
UNKNOWN 19 19 19 24 2% 24 [} 0 1] 43 %3 42
USE KaNDTCNLS 21 21 -] 21 31 8 a 0 0 52 Sz 13
GPERATE POWFR TCNLS 2 2 2 9 0 4] o 1] 0 2 2 2
WALKING &5 &b B EXi a7 6 Q 0 D 83 83 14
DTEPATE CUTTING MANHINE 167 107 8 177 177 14 o ol [} 284 284 22
DDERATESRINE PNV 9£LTY 1 1 1 bt ] 0 0 o Q a 1 1 1
ENTER/LEAVE MAFFINE t 1 1 Q ) o 1] 4] o 1 1 1
LOAD,UNLOAD YATERTALS 1229 904 151 L265 59 1o 819 58 10 3z 1021 170
QPERATE LOACING MACHINE 566 T0 70 276 &0 &0 306 24 2% 3586 154 154
CUTTING MPACHINE CPER, 7636 1762 20 5184 1243 14 1256 213 F4 9076 ETE: 7
88 TMJURIES OF 5ZR& TOTAL INJURIES [N TASLE

Page 18

. '

JO8 ACTIVITIFS AT TIME OF ACCIDENT 3Y REGULAR J08 TITLE ®” 4
DISPATCHERE IRSIDE] UN 37 5776
MINIXG COMPANIES MINING FAMILIFS PURL IC AGENC IES TOTAL -191(. COSTS

UINTNG TASK ACTIVITY TOTAL ANAGAL  INJURY TOTAL ARKUAL  INJURY TOTAL ANNUaL INJURY TOTEL ANNURL INJURY
AT TIHE OF ACCICENT $00 $Co 5§00 soo 100 sDo 200 s00 300 %00 00 00
IRNSPECT ECUIPMENT 5 5 S 0 [} -] ] [ [ 5 s 5
TRANSPORT SUPPLIES ] 0 o kY] [+] ] Q 0 -] o o [
OTHER WNIK TASKS S 5 El o4 L] o 13 4] o 5 > 5
NPERATE PMife ToM S 3 [+ ] Q ° G o (4] [+] 0 [+] o 1]
OPERRTE LOCCMOTIVE 7 T T 12 12 12 o 1] 0 19 9 19
D1SPATCHERCLINS ICE) 17 17 3 12 12 2 c o 0 29 9 &

5 INJURLES OF 9286 TLTAL TNJURTES IN TABLE :
. : Page 19
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ACCTIDENT £OST

INDEXES FOR 1974 AT UNDFRAROUND ATTUMINCUS €aaL “IAES USING CATF UPDATE OGN 6/15775

JOR ACTIVITIFS AT TIME A ACCIDENT By REGULAR JCR TITLE RUN 37 5776
TRIVEQLINS IDEY
MINING CLMPaKYES ETNING FAMILIES PUBLIC AGTNCIES TOTLL 1374 COSTS
MINING TASK ALTIVITY TOTAL  ANNUAL INJURY  TOTAL  AKNUAL  INJURY  TOTAL  ANNUAL  INJURY  TOTAL ANKUAL  TNJURY
AT TIME QF ACCYGENT sca _s60 so0 00 s0n 00 00 300 00 $00 500 300
CLEaN RIA 1 1 1 4 L) & 0 o [1] S 5 s
CLEAN UP - 4 z 0 +] 0 0 0 0 & % 2
INSEFT RNLT 2 2 4 -] [¢] 3] [} o 3 ? 2 2
INSPELT FOUIPUENT 1 1 1 1] 0 o 0 o o] 1 1 1
HAVE CARLES A & H & .4 2 [¢] ) [ 8 g [
MACHINE MATNTAINENCE 37 37 18 60 50 20 0 -] 0 97 97 49
SET PROPS 38 18 19 ELY 34 17 Q o -} 12 72 36
NPERATE SHUTTLE CAR 10 10 3 18 18 [ 0 [+] =] 28 4] 9
NeERATE JTTNEY 57 97T 19 93 o3 19 50 S0 10 240 240 48
DPERATE TRAETNR Tt 7L H 152 142 11 o} o o 2137 - 23 16
COYPLE/UNCOUPLE MINE CAR 9 9 H] [ & 3 [ o] ¢ 15 15 8
ITHEE HORK TASKS 47 47 & 8l 81 10 [+] 4] 2] 123 12¢ 16
UNKNIWY . 4 4 4 [ % 4 0 1} 0 8 8 8
ENTER/LEAVE MACHIME 22 22 [ Q L 2 o 0 ] 31 31 8
1nan,UNLOAD MATERIALS 13 13 2 13 13 2 ] o -] 25 26 4
NPERATE L0ADING MACHINE & & % 9 9 9 o 1] o 13 13 1
CRIVERLINSTOE) 384 364 ? 477 477 9 50 50 1 891 891 16
55 INJURTES OF 5286 TOTAL TNJURTES IN TABLE
Page 20
JOR ACTIVITIES AT TINE OF aCLINENT Sy RECULAR JOB TITLF RUN 37 S/T6
PULT SAMPLER (EUTSIDFI
SINING CCMPANTES MINING FAYILIFS PURLIC AGENCIES TOTAL 1974 COSTS
MINING TASK ECTIVITY TnvaL ENNUIAL TNJURY TOTAL ANNUAL, THJURY TOVAL  ANNUAL INJURY TOTAL ANNUAL INJyY
AT TINE NF ACCICENT 00 400 $03 $00 300 500 £20 500 300 300 $00 500
[DLE WORKTTSE(LUNCH,LETT ] 12 12 12 | £ L4 14 o] 0 o 25 26 26
OTHFR WORK TASKS 1 1 1 [} 0 -] (] -] ) 1 1 1
WALKENG o 0 4] 1 1 1 0 0 0 1 1 1
DUST SaMPLERIQUTSINEY 13 12 3 15 15 % ] 13 o 28 28 T
4 IMJURTES OF €284 TOTAL INJURIES TN TABLE
Page 21
JOR ACTIVITIFS AT TIME OF aCCICENT Ay REGULAR JOB TITLE RUN 3/ 577
ELFCTR, HLP[NTN=-FACE)
MINING COMPARTES MINING FAMILTIES PUBLIC AGENCIES TOTAL 1974 COSTS
HINTNE TASK ACTIVITY TOTAL  ANNUAL  TNJURY  TOTAL  ANNUAL  TNJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  INJURY
AT TI¥S NF ACCTCENT $00 $0D 00 s00 $00 $00 $Ca $00 500 300 £00 00
OTHER WORK TASKS 2 2 2 3 E] 3 0 o o S S 2
USE WANDTODLS % 3 4 1 1 1 -] [ 0 5 S 5
ELECTR. HLPINON-FACE) & [3 2 3 & 2 [ [ o 1o 10 5
2 INJURIES CF 9286 TOTAL INJURIES IN TABLE
Page 22
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ACCIDENT COSY [XNEXES FCP 1974 AT UNDERGRAUNC B 1TUMINDUS COAL MINFS USING CAIF UPDATE DN &/15/75

JO8 ACTIVITIFR AT TI«F NF ACCISEAT BY RFCULAR JOR TITLE
ELECTRICTAN HLPIFACE)

RUN

3/ 5476

MINIKR: CCMPANTES MINING FAMILIFS PURLIC AGENCIES TOTAL 1974 COSTS
HINING TASK ACTIVITY TATAL AuNUSL TNJURY  TOTAl  ANNUAL  INJURY  TOTAL ANNMUAL  INJURY  TOTar  ANNuAL INJURY
AT TIPS OF ACCITENT $00 400 %00 300 500 00 $00 s00 $00 509 $00 300
ELECTIRICAL MAINTATNENCE 1 1 1 3 3 3 [+ o o - '] & &
MAWE CAALES 2 2 2 & 4 4 o D [s] 6 & &
MACHINE MAINTAINENCF 5 s 5 5 5 5 0 o o 10 10 10
SEIVICE MACHINE 103 108 108 54 5% 54 117 n7 117 219 279 27¢
enSITICY EQUIRMENT 15 15 15 12 12 12 [*] i] 27 27 27
NTREL WORK TASKS 70 14 14 84 g4 17 [} [} o 154 154 21
USE HeNCTCOLS SL 113 EVd 111 111 a7 35 35 Lr2 242 242 a1
HALKING 1 1 1 3 3 3 0 1] 0 4 4 4
LOAD, UNLOAD MATERIALS 3 3 3 o o] 0 0 1] a 3 3 E]
ELFCTRICTAN HLPIFACE] 301 301 20 276 276 19 152 152 10 729 729 49

1S TNJURTES PF 626 TOTAL TNJURIES 1N TASLE

Page 23
JOR ACTIVITIES AV TIME OF ACCIDENT BY ARFGULAR JCR TITLE RUN 3/ 5/16
FLECTRICTANCIFACE)
MINTNC CCMPARIES MINIAG FAMILIES PUBLTIC AGENCIES TOTAL L9T4 CNSTS

MINING TASK ACTIVITY TOTAL  ANNUAL  INJURY  TOTAL  ANNUAL  INJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  [NJURY
aT TY[®E GF aCC1CENT 00 100 100 500 $00 500 500 00 500 $00 $00 500
BRUSH FLONR 26 26 13 2% 29 15 0 o ] 55 25 28
CHANGE ATT -] o o o [ ') o <] o 0 0 a
CLEAN UP s H 3 [) 6 2 0 [} 0 11 1t &
CONTINUDLS MINE 36 26 18 55 55 23 -] o o a1 ay 46
ELECTOICAL MAINTAINENCE 58 (). & 6 ] 0 1] o} 0 74 Te L
INSPECT EQUIPMENT 11 11 11 L9 19 19 -] J ] 30 30 30
NIVE CARLES 79 79 26 99 99 33 [} 0 0 178 178 59
MACHTNE MAINTAINENCE &07 550 10 80% 716 13 36 36 1 1448 1202 23
SERVICE “ACHINE 1C7 107 27 91 91 23 746 786 L9 274 274 69
POSITICN ECUIPMENT 18 18 9 29 29 15 C [} ] 4T 4T 24
TRAM IN 1 1 1 o 0 o 7] [} [:] 1 1 1
TRAM QUT o 0 [5] Q 9 0 [} 1) [} 0 0 4]
TRAKSPORT SUPSLIES 5 5 S 7 7 ? ] o (1] 12 12 12
OPERATE SHuTTLE CAR 105 108 26 130 130 33 57 57 14 292 292 3
OPFRATE TRACTNR & 4 1 4 4 1 -] 0 0 8 8 3
RIDT COUIFMENT 21 21 ] 18 18 5 L] ] Q 39 3¢ o0
COUPLE/UNLOUPLE MINE CAR 1 1 1 0 <] 0 [-) 0 0 1 L |}
RERATL FQUIPMENT -5 s 5 7 7 7 0 0 c 12 1z 12z
QTHER WNRK TASKS 595 585 12 106 823 14 T 7 0 1762 1425 30
UNKNOWN 1&5 1585 41 131 181 &5 88 B8 22 43% &34 109
(rROSSOVER (CNVEYOR 2 2 1 4 5 F4 0 o] o] & ] E)
OPERATE WELTFR 17 17 4 2 2 1 o o ] 19 9 s
USE HANDTCOLS 402 402 8 522 502 10 o o] 0 04 904 18
OPERATE POWER TCOLS 1 1 1 [+] 0 ] -] o o 1 1 1
WALKING aT 87 & 148 148 11 0 [} -] 23% 235 17
ENTER/LFAVE MACHINE 19 19 10 217 27 1% [} o o &6 46 23
LOAD,uNLDAD MATERTALS 42 42 4 46 &6 & 9 a 0 BE a8 -]
ELECTRIC[ANLFACE) . 2529 2382 10 215 2959 12 264 264 1 6068 5585 z2

242 INJURTES NF €286 TOTAL INJURIES IN TABLE Page 24
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ACCICENT €OST INOEXFS FOR 1974 AT UNDEPGADUNDG BITUMINNUS COAL MINES USING CAIF UPDATE ON 6715775

J0a ACTIVITIFS AT YIME OF ACCICRNT AY REGULAR JOR TITLE

RUN 37 5776

ELETTRICTAN[MASTER)
MINING COYPANIES MINING FAMILIES PUGRLTC AGENCIES TOTalL 1974 £OSTS
MINING TASK ACTIVITY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  INJURY TATAL ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TIMC OF &CCITENT $00 £00 300 100 tat t00 s00 300 500 s00 00 500
DRILL RONF 8 8 8 11 17 17 5] o 4] 25 25 25
FLECT2)CAL ™AIRTATINEKRCE 26 26 9 2 2 1 4] o Qo 28 38 9
TNSERT RILT 1 1 1 4 4 4 2] 0 0 - s s
MACHINE wATNTAINENCE 27 9 ° LY} T 4 [s] o] b 79 1s B
POSTITION EQUIPHKENT 4 4 2 & 4 [ [} o o & [ L]
RIDE FCUIFMENT 1 1 1 0 4] o) ] 0 [+] 1 1 1
OTHER ®CRK TASKS &6 46 Is 135 105 as a 0 ] 152 151 50
REPLAZE TEOLLFY POLE 0 o c [} a o 0. ¢ ° =] 0 o
OB ERATE WELCER 2 2 2 5 S H ] 0 [} T 7 7
USE HANOICQLS 2 2 1 2 2 1 -] 1] 0 4 5 4
ENT IR/LEAVE MACHINF 1 1 1 0 0 o o Y 0 1 1 1
LOAD,UNLOAD NMATEDTALS 1 1 1 ¢ o o [+] ? [} 1 1 1
ELECTRICTAN(YASTER) 127 59 5 181 146 8 4] 4] 0 aoe 245 14
1B 1NJURIES CF S2A6 TOTAL INJURIES TN TABLE
Page 25
JOR SCTIVITYIFS AT TIME NF ACCIDENT 89Y RECGULAR J0OR TITLE RUN 3/ 5/786

ELFCTRIC TAKC(NIN-FALF)

MINING CCMPARIES

MINIAG FAMILTES

PURLIC AGENCIES

TOTAL 1974 COSTS

HMINING TASK &CTIVITY TOTAL  ANNUAL  JNJURY  TOTAL  ANNYUSL  INJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  INJURY
AT TINE NF ACTIDENT +00 $00 $4G 00 £00 $00 302 £00 £00 $00 $00 300
ARUSH FLONR 8 B 10 19 19 0 o .4 18 18 18
ELECTRICAL MAINTS INENAE 216 73 18 azs 106 27 o] 0 -4 544 179 45
FEMOVF HYNRAULIC Jack & & [ .3 & & 0 o 13 | ¥4 12 12
MOVE CAPLES T T z 11 11 4 4] 0 1] 19 18 &
MACHINE MATNTAINENCE 68 &8 17 103 103 26 1] [} 0 1Tl 171 43
SERVICE PACHINE 9 s 3 12 12 & ] 0 L] 21 21 ?
POSITICON EQUIPNMENT 3 3 3 2 Q 0 0 0 [+ 3 3 3
TRANSPORT SUAPLICES 57 a7 29 96 Q& %8 o [s] 4] 153 153 17
OPERATE TRACTNR 1 1 1 a b} 0 o a o} 1 1 1
TRERATE MAMTRIN £AR 5 5 1 12 13 13 o o 1] 18 18 8
RIDE EQLTPHFNT 1 1 1 ] 0 o o a a 1 1 1
COUPL E/UNCCUYPLE MINE CaAR 5 5 S 2 F 2 o [+} ¢ T g 7
SWITCH TRACKR o R h- TN B o T a TTTTe L I - - ‘3 3
RERATL EQUIPMENT 1 1 1 o Q L] 0 a ] 1 1 1
{THER MOPK TASKS 139 139 15 174 174 17 o 0 0 313 313 E3S
DPERATE WEL CER 120 120 40 177 177 59 0 4] [+] 297 297 9
USE HANCTCOLS 25 25 & 3 31 5 0 [+] 0 S6 1) 9
WALRKTNG 11 Il 2 1 1 0 k] ¢ 0 12 12 2
COPERATE LOCOMITIVE 41 41 14 6S 45 22 5] [} 0 106 106 35
ENTFR/LEAVE YACHINE 14 14 7 24 24 12 el 1] i as 28 19
LOAD,UNLOAC MATERIALS S8 58 10 B8 2 15 ] 1] 0 156 1486 24
OPERATE LNADING MATHIKE 4 & 4 [} [+ o] o [} -] % 4
ELECTRICTAN(NON-FACE!} 302 459 10 1141 919 14 (4] o a 1943 1578 25

64 INJURTES OF SZBS TDTAL TNJURIES IN TaBLE

Tage 26
JOB ACTIVITISES AT TIMF OF ACCICENT AY REGULAR JC8 TITLF RUN 37 5776
ENGINEER
MINING COMPANIES MINING FAMILIES PunaLIC AGENCIES TOTAL 197« COSTS
MINING TASK ACTIVITY TOTAL ANNUAL INJURY TAOTAL ANKUAL  INJURY TOTAL AKNUAL  INJURY TOTAL ANNUAL INJURY
AT TIME OF ACCIQFNT 00 00 100 s0a 00 00 00 <00 100 100 £00 [3:0:}
SERVICE MACHINE 2 2 2 L 1 1 Q ] ] 3 3 3
RINE CQUIPHMINT 1 1 1 ] o 1] 5] o o 1 | S 1
HALKING 24 24 i2 3T 3T 1¢ -} ] -] 5L (38 n
ENGINEER 27 27 T £l 38 10 0 o o &3 &5 18
4 TNJHRIES OF 9286 YOTAL INJURIES IN TARLE
Page 27
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ACCICENT ©OST INDEXES FPR 1974 AT UNNTRGIOUNE A TTUMTNAUS COAL MINES USING CATF UPDATE ON G6/15/7%

JOR ACTIVITIES AT TIVME OF ACCIDEXT Y REGULAR J02 TITLE

FIQEe BNSS/FXAMINER

KTNTNG COMPANTES

MINING TASK &TTIVITY

MINTAG FRUTLIES

PUALIC AGENCIES

RUN 37 5/78

TOTEL 1974 COSTS

NJURY

TNJURY

TOTAL ANKUAL  (NJURY TOTAL  AhKUAL TOTAL ANNUAL TOTAL ANNUAL  THJURY
AT TIME AR ACCICENT $O% =00 00 300 Q0 500 $00 s00 $00 $o00 $00 s00
INSPSCT EQUIPMENT z 2 2 1] 1] Q 0 ] 1] 2 2 2
INSCECT MINE 48 4B 10 .3} 85 17 1] 4] o 133 133 27
POSTTYON EQUIPMENT z z Z 0 0 9 ] ] 0 F4 2 2
SFET PRoPS 27 27 14 19 1e 10 o 0 -] 4“5 46 23
STCALE rOOF 8 B 8 0 o 1] [/} 1} [+] B 8 8
TRANSPORT SUPPLIES 3 3 z 3 3 2 0 ] a ] [ 3
OPRRATE SHUTTLR AR 3 3 2 4 4 2 [+] 0 4] 7 T 4
NPEATE TRACTNR - 5 5 2 1] o [¢] 0 ] [ 5 H 2
RINE FQUISMTNT o 0 ] -3 [} o 0 0 -] o -] o
RFRAIL ECQUIBMFNT & ] 6 Q o 3 o o [+] & s &
OTHER WORK TASKS %0 40 4 22 22 2 1} Q [} 62 62 7
UNKNTWN 2z 4 F4 o] [} o o [} [+] 2 F4 z
REPLACE TROLLEY PDLE 18 16 8 15 1% 3 ] +] [v] 31 3 156
WALKTHG 12 12 H 0 ] o o ) 0 12 12 2
OPERATE POIST T 7 L o) (4] o3 4] a [+] 7 T 7
OPERATE LOCOMATIVE 2 2 1 4] 0 =] 0 a a 2 2 1
ERTERFLEBVE MACHINE 17 17 & 24 24 a ] [»] 0 42 41 1%
LOAD, UNLOAN MATERTALS 14 14 14 ] 2 ¢ 0 o [} 14 14 1%
FIRE T0SS5/EXAMIMNER 214 214 5 172 172 4 0 [+ -] 386 386
44 INJURTES CF G286 TOTAL INJURIES IN TASLE
Page 28
JOR BCTIVITIFES AT TIME OF ACCICENT 8Y REGULAR JOR TITLE RUN 3/ S/T8 -
FOREMANLFACE)
MINING COMPANTES MINING FAMILIES PUBLIC AGENCIES TOTAL 1974 £OSTS
MINTNG TASK ACTIVITY TOTAL ANNUAL  TNJURY TATAL ANKUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL INJURY
AT TIME OF ACCICENT 500 300 $00 300 $C0 20 $00 $G0 390 300 s00 100
BRUSH ROOF s -] 5 1 1 1 a o ] & & &
CLEM AIT 1 1 1 3 3 3 Q o a % * &
CLEAN up 13 13 13 4] <] o 0 ] o 132 13 13
CONTINYCUS MINE 12 12 4 7 7 2 0 0 o 19 19 3
DRILL ROOE 82 82 16 167 167 33 0 1] ] 249 2%3 50
GET RFaNY FOR WNRK TASK 69 9 &9 161 161 tel ] 0 o 230 3¢ 230
HANG TURTNG [} o 0 +] ] o 0 [+] Q [ o o
INSERT ROLT 12 12 2 [ [} 1 4] 0 0 18 18 -~
INSPECT TQUIRMENT 19 19 2 21 21 3 [} [} ° 40 %0 5
INSPECT MINE 268 95 L] 750 B0 T 0 [ [} 1616 175 15
SFT HY[DRAULTIC JACK 70 70 14 179 179 gl o ] ] 249 249 50
RELCOCATE HYORAULIC J&fK 2 2 2 5 5 S o 0 <] T T 7
REMOVF ¥YCRAUL IC JACK 4 4 4 8 8 ] 1 a [+] 12 12 12
MOVE CASLES 128 125 11 225 205 19 (1] (-1 [ 396 3956 36
NEZRK HOLE 4 % 4 o 0 4] s o <] & % 4
MACHIMNE MAINTATINENCE 127 92 12 237 19% 2% ] o 0 36& 287 36
SERVICE MACHINE %9 4“9 18 129 125 43 o o [} 178 178 9
POSIT QN ETUIPMENT % B4 9 171 171 19 -0 0 -0 255 255 28
PRY EACF/RIR/ROOF 9 29 15 50 5Q 25 o 0 4] ™ 9 &0
ROCK QUST .2, 2 2 ] o ] 1l ] [} 2 2 2
SET PROPS 18 |4:] 3 22 22 3 0 0 0 40 40 &
PEMOVE PRNCS & 4% 1 13 13 % [} 0 Q 17 17 &
SET ARATTICE Q9 < 5 13 18 9 o [+] ] 27 27 14
SHOOT nOAL 2 8 8 19 19 19 o] o ] 27 27 27
CLFAN-UP FALL 2877 2525 2525 2062 82 g2 202 39 39 5141 2646 2645
sScaLt ROCF 131 131 26 399 99 80 0 -] <] $30 530 106
TREY IN b3 H] Fl 3 3 2 0 [+] [} 3 8 B
TORQUE 3OLT . 5 S 5 11 1l 11 [} Q ] 16 16 16
TEST ROTF 87 87 2z 144 144 36 0 o [ 23 231 S8
TRANSPORT SUPSLIES 5 S 3 i T 4 0 i ] 0 i ¥4 12 6
OPERPATE SHUTTLE CaR 2 2 2 0 ] 4] 4] Q 0 k4 4 2
OPERITE JITNEY 13 13 13 4 4 5 ¢ [+] o 17 bR 17
OPERATE TRALTNR 15 16 H 45 £5 15 [ ] ° &1 &l 20
NPEPATE MANTRIP CAR 2 2 2 [»] [+} 1] [} ° 0 2 2 2
SUPCRVISF 178 178 7 221 221 8 1] [»] a4 399 399~ 15
ORSERVE DPERATIONS 238 238 15 572 572 36 103 103 & 913 G133 57
INLE WOZKTIME{LUNCH,ETC) 1] ag 13 213 213 30 -] o ] 30 301 43
RINE FQUTRMENT 171 131 15 5? 252 28 [} o) o 383 382 43
CNOUPLEZUNTCNUPLE MTINE CAR &7 9 2 172 12 2 0 o [} 239 21 4
RERA[L FCUIPMENT 3 3 rd 5 H 3 0 o o ] 8 %
OTHER WPRK TASKS 873 639 ] 1464 1191 16 90 90 1 2429 1920 25
RECOVER/RETRICVE 4TL /208 14 14 T [+] 0 o 0 o Q 14 14 7
UNKNOWY 237 159 14 532 el is 0 4] 0 770 53% 49
REPLACF TRANLLEY PCLE [} [+] 0 0 . D o ] o [} o] 0 o
CRNSSOVFR CARYEYNR 61 &1 E) 132 132 (1 e} [+] 0 192 193 o7
Page 29
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ACLNENT COST INPEXFS FOR 1€74 AT UNDERGROUND SITUMINOUS CNAL MINFS USING CAIF UPDATE ON &/715/75

JOR ACTIVITIFS AT TIMF NF ACCIDENT 8Y REGULAR J0R TTTLF
{CONTINUED)

FOREMANTFACE)

RUN

37 5/76

HININA CNMBANIES MIMING FAMILIES PUBLIC AGFRCIES TOTaL 1974 COSTS

MINING TASK AFTIVITY TOYAL £NKUAL [IKJURY  TOTAL ANNUAL  INJURY  TOTAL ANNYAL  [NJURY  TOTAL ANNUAL  TMJIURY
AT TI™E CF ACCICENT <00 00 £00 $00 £00 00 “$00 $00 s00 00 300 100
OPERATF WEL CER 10 1] 10 18 19 18 4] Q [+] 28 28 2R
USF HANTT(OLS 78 8 3 &2 62 2 o o Q 140 150 5
WAL KING 562 462 10 165 765 17 133 133 3 1360 1360 3o
OPERATE HOTST 1 1 1 ] o] 0 <] L] [+ 1 L 1
QBEQATE LOCCUNT IVE 9 9 9 T T 1 v} Q a 16 l_é 16
ENTERSLFAVF MACHINE a2 a2 9 166 166 17 -] [} o 258 258 26
LNADL,UNLDAD YATERIANLS B3 83 ] 184 184 14 o ] Q 267 267 21
SPOT CARS(PLAC[NGY 34 34 17 0 0 o] 0 [} [+] 4 34 17
CPERATE LOACTNG MACRINE 18 10 3 27 27 & < 0 o a5 45 7
FOREMANIFACE] 436 S906 15 92640 6362 17 59% 431 1 17670 12699 Ex

392 INJURIES QIF G288 TOTAL INJURIES IN TABLS

Page 30
JOR ACTIVITICR AT TT1MF OF ACCIOFNT 8Y REGULAR JCB TITLE RUN 3/ 5/T8
FOEUMRN(INSICE)
MINTNG COMPANTES MINING FAMILIES PUBLIC AGENCIES TOTAL 19746 CO5TS

HIMING TASK ACTIVITY TOTAL ANNUAL  INJURY  TOTAL ANKNUAL  TNJURY  TOTAL ANNUAL  INJURY  TODTAL ANNUAL  INJURY
AT TIME QF ACCTUENT } <00 300 £00 $00 $00 $00 300 500 300 300 $00 %00
CLEan ye 17 1% S 28 3B LS 0 o} 1] 55 55 28
HAND 1Cen H 5 5 [4] o 1} [+] +] o S L] S5
INSOFCT FOu IPUMENT 2 ? 2 o] ] 0 i} 4] ] 2 2 2
INSPECT mINF 61T 315 31% 1694 65 65 Lr4) 5T ST 3035 %37 £37
REMOVE HYCRAULIC JACK 10 10 10 7 7 T 1] o] [+] ar 17 17
MIOVE CaRLEs a o 4] 1 1 1 0 0 [} 3 1 1
MACHINRD MAINTAINFNCE S 5 2 [+] [+] 1] Q [¢] [+] s H 2
POSTTTOM ECUTPMENT 36 36 18 125 125 53 0 o 0 161 161 81
NPERATE JETNFY 2 2 2 Q 0 [+] ] [+ s} 2 2 2
OPERATE TRACTOR o o 4] (4] ] [} 4] 4] s} o} o [+]
OPCRATE MENTRIP CAR 2 2 1 1 1 0 [+] L+ Q 3 3 1
SUPERVTISF 2281 1282 213 26846 222 37 681 61 | §: ] 5646 1564 261
ORSERVE DPERATTCNS 100 16 -] 131 9 S 0 0 [+] 231 25 12
RINE EQUIRMENT 1% 15 3 29 29 ] o [+ a L4 44 9
SPRAG/ALOCK/CHOCK MINECR K 3 E] ] ¢ L] [+} 0 a E 3 3
RERAIL EQUIPMENT 21 31 3 55 55 14 ] 0 <] 3& Es 22
DTHER WK TASKS 164 164 13 292 292 22 0 o o %56 556 s
REPLACE TROLLEY POLE 1 1 1 (] Q [} -} o o 1 1 1
CROSSOVER CONVEYOR 3 3 3 8 -] ] 0 4] 4] 11 11 11
USE HANTNTODLS 25 25 £ 13 12 2 0 ] a 38 38 &
WAL KTNG 16 16 2 23 23 3 1] ] 4] 39 39 S
QPERATE/QTCF CONV BELT 1 1 1 2 2 2 L] o a 3 3 3
OPFRATE HAIST 4 4 4 8 8 8 0 ] [+] 12 12 12
ENTER/LFAYE MaCHINE 13 13 4 37 X 12 (4] 0 0 50 S0 1T
LOAD,UNLraD “ATFRIALS o 0 ] o o] 0 o o o 5] 0 ]
FOREMANI TNSIDE) 3353 1567 28 4948 935 13 1605 118 2 9906 3020 LX)

70 TNJURIES OF $Z286 TOTAL INJURIES IN TaBLE -
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ACCTPENT €OST INDEXES FOR 1974 AT UNDERGROUNC PITUMINCUS C[OAL MINES USING CATF UPDATE ON  6/15/75

JOR ACTIVITIFS aT TI4F OF ACCITENT 8y REGULAR J08 TTTLE RUN 37 5778
FOREUANIMTCE . CUTSINEY
MINING COMPANIES EINING FAMILIES PUBLTIC AGENCIES TOTAL 1974 COSTS
HINTIRG TASK ACTIVITY TOTAL ANNUAL  TNJURY TATAL ANNUVAL  INJURY TATAL ANNUAL  INJURY TOTAL ANNUAL  InNJjuay
AT TIHE OF AGCIGENT 00 00 300 100 00 N0 100 <00 00 s00 £00 £00
TNSPECT FQUTFMENT 2 2 1 0 o o 0 [~] [+ ] 2 2 1
MOVE CaRr{FS 12 12 12 0 (] [+ 0 0 [+3 12 12 12
MACHINE MATNTAINFNCE 82 82 2t 177 177 44 32 32 8 291 291 73
SERVITF maACHINE % 4 4 10 12 10 Q 0 [+] 14 14 14
POSITION EQUIPHTNT 1 1 1 [+] ] o] a [} o 1 3 1
APFRATE TRANTNP 4 4 & S 5 S Q [*] -] 9 9 9
QOPFRATE MANTRIP AR 1 1 1 ] ] 0 0 1] 0 1 1 1
INLE WOAKTIMELLUNCH,.ETE) 1 1 1 0 4] o] 0 0 [+] 1 L 1
RIDE EQUTFYENT 10 10 2 18 18 6 [ 1] [ 28 28 °
OTHER WrRK ThASKS & & 2 3 3 13 o [} c 9 9 2
RECOVER/RETRIFVE MTL/ECP 1 1 1 3 3 3 o a 0 4 & &
OPERATE WELCEP 1 1 1 0 o o ° 0 o 1 1 1
USF HANNTOOLS 0 ] a ] 1] 0 ° Q 0 0 Q 0
OPERATF HOTST 1 1 1 ) 9 o 0 e} o 13 i3 1
LOAD,U** DaD MATERIZLS 23 23 -] 7 57 19 -] a 0 80 80 27
FOREMANMTE F,AUTSTHF] 149 149 [ 2713 273 10 32 32 1 454 %56 17
27 INJURIES OF 9286 TOVAL [NJURTES IN TASLE
Page 32
JOB ACTIVITIES AT TIwE NF ACCYCENT 3Y REGULAR JOR TITLE RUN 37 5/76
FORFYANI PREP PLANT)
MENING CO4PANTES MINTNG FAMILISS PUBLIC AGENCIES TOTAL 1974 CO$TS
MINTNG TASK ACTIVITY TOTAL ANNUAL TNJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL INJURY  TOTAL ANNUAL  TMJURY
AT TIME QOF ACLITENT £00 $00 00 s0D $00 100 $00 $o0¢C 00 $00 300 sQa
RERAIL EOUIPHENT z z 2 11 1 1 o ] o 13 13 13
FOREMAN[ PREP PLANT} 2 2 2 1 11 11 0 0 a 13 13 13
NJUR F 2P8 TOTAL TNJURIES IN TABLE
1 INJURIES G S . Page 33
JOB ACTIVITIES AT TIME OF ACCICENT BY REGULAR JOA TITLE RUN 3/ S/
FOREMAN/MAMAGER[ARET)
. FINING COMPANIES MINING FAMILIES PUBLIC AGENCIES TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL INJURY  TOTAL ANNUAL TNJYRY  TOTAL ANNUAL  INJURY TOTAL ARNUAL [NJURY
AT TIME OF ACh1DENT s0C 500 $00 300 800 $00 230 300 s00 £00 $00 s00
CLEIN Up 417 417 417 610 122 122 i 1 %3 Le 10465 557 557
INSERT AOLT 1 1 1 3 <} Q o] <3 ) L 1 1
ENSCECT EQUIPUFNT 9 9 5 1L 11 s o c e 20 20 - 1o
INSPECT MINE ] ] ) -] [+ 0 [} 0 o 0 2 -]
MOVE CAQtLES SL sl 17 122 122 41 a [} ] 173 173 58
MACHIRE MATNTAINENCE 18 13 183 B g 3 ko] fad o 26 26 26
SET PROPS ] o] [} [+ o ] ] 0 L] o [} o
SET BRATTICE 1 . 1 1 0 Q o ¢ 0 o 1 1 1
TRANSPORET SUPPLIES 2] Qo [} Q o o] o ] 0 ] ] o
OPERATE SITNEY a 8 B 20 20 20 o L] ] z4 26 28
SUPFRVISE 4 - 1 o o ° 0 o Q 4 - & 1
O SERVE NPESATIONS 88 BE 26 142 142 47 T Tl 24 3ol 301 100
TDLE WORKTTMFILUNCH,ETC) 3 3 3 1 1 1 s ] o a 4 & 4
RIDE EQUIEMFNT 3 3 2 1l 1 1 4] a o L] & 2
COUPLE FUNCOYPLE “INE CaR 20 20 10 o 0 o ] o] -] 20 20 10
RERLIL ECQUIRMENT & 14 14 L] o o] o ] o 14 14 1e
DTHEP WIPK TaSKS 21 21 3 2 3 o [} [+ [} 2% 24 4
UNKNOWN 3 E 2 b 0 ] 0 a 1] 3 3 2
USE HANDTOOLS ] 8 4 2 2 1 4] ° 4 10 10 -]
WALKING 41 41 3 iy a3 3 Q o a T4 T4 &
ERTERSLEAVE MaLHINE 2 -] 4] 0 =3 Q Q o o ] 0 o
LOADR,UNLCAD MATFRTALS 58 56 14 107 107 27 [4] o s} 163 163 41
FOREMAN/MANSGFR(ASST] 766 766 14 1000 512 i 89 -3 2 1915 1427 27
53 INJURIES OF $286 TOTAL INJURYTES IN TASLE ‘
Page 34
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ACCINFNT COST INCEXES FNAR 1274 AT UNDERGANUNEC QT1TUMINDUS LOAL MINES USING CAIF UPDATE ON 6/15/75
0B ACTIVITTES AT TIME AIF ACCTOANMT 9y REGULAW JOR TITLE RUN 37 5776
FOREUARN/MANACER(MINE]
MINING COMPANTES MINING FAMILIES PURLIC AGENCIES TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL  [NJURY TOTAL  ANNUAL  TNJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL fNJURY
AT TIME NF ACTICENT 500 £00 100 100 $00 320 $00 $00 $00 $00 s00 00
BRUSH FLOeMR 386 3z 13 5657 135 135 291 26 25 5344 194 194
CONTINUNLS MTNE Q [+] -} “ 4 % -] -] 0 5 4 4
ELECTRICAL MAINTREIMNENCE & [ ] 0 0 0 o qa 1] 3 & &
TNSERT TOLT o} 0 [} 0 0 0 D 0 0 [+ 0 0
INSPECT EQUIPMENT 3 3 3 0 .o o] 0 o] 0 2 3 3
INSPECT MIME 1710 1423 a56 1531 153 33 25 26 7 azeT 1602 401
MACHINE MAINTATRFNCE 578 47 ) 1785 147 L) D ] [} 2363 194 32
POSITiON FOQUIPMENT 12 E2 12 28 28 28 <} o 5} %0 40 40
SEY PRIIPE 1 1 1 Q 0 ] ¢] o Q2 1 1 1
SET RRATYVICE 7% L] 19 360 360 3840 37 37 37 AT6 . 4To 474
APERaTE TRaCTNR 1 1 1 0 0 0 0 o} 4] 1 1 1
SUPERVISF % 4 2 9 9 5 <] Qo ] 13 13 T
ORSERVE OPERATTIONS 1 1 1 o 1] <] [} <) [} 1 1 1
TOLE WORKTIME(LUNCH,ETC] &9 ” - 232 18 18 ] a 0 aot 26 26
OTHER WORY TASKS 7 17 10 T4 374 47 4] o 0 451 451 26
ESCAPING HAZERD & % & o 0 ] (1] [} 4] & 4 %
UNKNERN 893 518 259 4754 364 182 1592 X 34 T24% 949 475
CRNSSOVER CONVEYOR & 5 [ 20 20 20 4] [} ] 26 26 26
USE HANDTCMLS 2 2 1 S 5 3 1] [+] 0 T 7 &
DPERATE POWER TOOLS s 5 5 a 8 B8 o ] a 13 13 13§
WALKING 76 TE 75 3ag 344 344 90 30 S0 510 510 510
ENT R/LEAVE MACHTME 9 9 9 1t 11 11 ] [+ o 20 20 20
FOREMAN/ KANAGER (MINE) 3922 2315 5€ 15142 198¢C 49 2036 246 ] 21100 %541 114
40 INJURTES OF 9286 TOTAL TNJURIES IN TABLE
Page 35
JCS ACTIVITIFS AT TIME OF ACCIDENT AY REGULAR JOD TITLE N 5
HOLSTAANCINSIDE) RuN 37 5476
MINING COUPAN]FS FINTAG FAMILTES PUBLIC RGENCIES TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL  TNJURY TOTAL  ANNUAL  INJURY  TOTAL ANNUAL  INJURY  TOTAL  AXNUS
* ~ h L IXJURY,
AT TIME 0¥ ACCICENT 500 £00 00 £30 500 00 =00 £00 $00 500 225 200!
DTHER HORK TASK -
TN e S a o [+3 [+] o o] o} a o o 0 8
2 2 2 3 3 2 0 0 Q s E] 5
OPERAYTE MOIST 115 118 29 52 52 13 68 L1} 17 Z35 235 B9
ENTER/LEAVE “ACHINE 1 1 1 ° D g 0 Q ] 1 1 1
SPOT CAQSIPLACING) 2575 2975 2978 1164 18 T8 26 26 26 4165 3079 3079
HOISTMANCTNS INE) 092 3083 387 1219 133 17 9% 9% 12 4406 3320 £15!
3 INJURIES OF 9266 TCTAL IMJURTES TN TABLE
Page 36
JOR ACTYIVITIES AT TIWE CF ACCIJENT BY REGULAR JOR YITLE RUN 37 5776
INSPECTOR
MINTNG CCMPANTES MINENG FAMTILIFS PUBLIC AGENCIES TOTAL 1974 COSTS
MINEING TASK ACTIVITY TOTAL ANNUAL TNJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  TNJURY TOTAL ANNUAL  INJURY
AT TI“F OF ACCINENT so00 300 sap 500 00 500 $00 00 s00 00 $00 500
INSPECT MINE o 0 £ [+] o} <] 4] 0 o a Q [+]
FIAF ECUTRYUENT 3 E] 3 [ ] ] & 0 13 0 9 g 9
OTHFR WAPRK TASKS F 2 2 0 [+} o o o) ] 2 2 2
USE HANDTICOLS 3 3 3 1] 1] 0 ] [} ] 3 3 3
LOAN,UNLCAD MATERTALS 1 l .- 1 =0 cmead 0 Q. 0 L:3 a0 1 1 1
SPOT CARSIPLACTNRG) £13 46 48 148 146 146 [+] ] 0 172 192 192
IRSPECTLR 55 55 152 152 25 -] -] 0 207 207 34
& TNJURIES OF §286 TOTAL TRJIURIES TN TA8LE Page 37
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ACCIDINT TQST THOFXES FAR 1974 AT UNDFRGROUNC BITUMINCUS COAAL MINES USING CALF UPDATE ON &/L5/75

JOR ACTIVITIES AT TIME OF ACCIDEAT 8Y REGuULAR JCR TTTLE RUN 37 S/T6
JACK SETTPR/ALONGHALL
MINTRG CruPANIES MINING FAMTLTES PURLIC AGENC1ES YOTAL 1974 COSTS

MINTNG TASK ANTIVITY TOTAL  ANNDAL  TNJURY TOTAY  ANNUAL  tNJURY TOTAL ANMKNUAL  INJURY TATAL ANNUAL  INJURY
Y TI“F QOF BCTICENT 00 Q0 $00 100 300 00 300 00 500 500 $00 $00
CLEAN VP o o &} 1 3 1 o ] 0 3 L L
DRILL FACE 1% 19 19 34 34 34 ] [} 2] 53 53 53
ORILL RAOE 8 8 8 [ & s 0 <] 0 14 14 14
SET HYDRAULIC JATX 15 15 17 17 [} 4} 32 32 5
RELOCATF HYDRAILIC JACK 2t52 2185 137 1868 170 11 1142 &8 & 5564 2423 151
REYOVE HYCRAULIC Jalx &2 42 7 59 59 10 el 0 0 10l 1ol 17
MOVE CARLES 18 ie 18 36 38 36 o ] ° 5% 54 %
MACHINE WATNTAINFNCE 12 12 6 i1 11 & o o 0 23 23 12
POSITION EQUIPMENT 258 175 16 212 263 24 Q 0 4] 570 &38 4D
PRY FACE/RIR/ONOF 43 45 45 as BS 85 o] [} [+] 130 130 130
SFT panes 5 5 3 &4 % 2 o 1} 0 9 s 5
RELICATE PRPPS 2 3 T T 4 ] 0 4] 12 12 ]
REMOVE PANPS 2 2 2 4 4 4 [+ ] o ] & & 6
TISHTEN PCPE (4INCH} JACK 1 1 1 2 2 2 b ° ° 3 3 3
1DLE NORKTIMEILUNCH.ETC) 1 1 1 2 2 1 o 4] o 3 3 2
RIDE FQUIFMENT 2 2 2 & 4 4 1] Q [+] -3 & 6
RERAIL FQUIPKMENT 12 12 12 22 43 22 Q -] 4] 3% 34 34
ATMER WORK TASKS 125 124 & 143 143 7 0 [} ] 267 267 13
ESTAPING HAZARD T 7 7 11 11 1l Q 0 Q 13 19 18
UNKNAWN 326 ET-) 9 52 52 13 3] [+] o 88 88 22
UNDEFINED & 5 [ 5 3 E] 0 0 o4 11 i1 11
USE HANTTONLS 114 114 13 143 143 16 28 28 3 285 285 32
WATKING 26 26 5 39 EX 6 o 4] 0 55 65 11
QPERATE WNIST 4 4 % [} 4 4 [} [ -] 8 ] ]
ENTER/LEAVE MACHINE ) 4] 1] ] 1 1 1 [+] o 4] 1 1 1
LOADWUNLCAD HMATERTALS 16 Lé 3 29 29 ] 4] (1] o A5 25 9
JACK SETTER/LNNSWALL 3331 2880 28 2501 1154 i1 1171 96 1 T403 <130 40

104 INJURIES OF 9286 TOTAL INJURIES IN TaBLE

Page 38
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ACCITENT FOST TNDENES FNR 1974 AT UNDFRAROUND RITUMIKMS COAL NINES USTNG CAIE UPGATE ON 67415775

JOB AFTIVITIFS AT T{ME NF ACCIDENT BY REGULAR JO% TITLE

LARORERIFACE)

MINTKG CTMPANIES

MINTRG FAMILIZS

RUN

PUBLIC ACENCIES

37 3/76

TOTAL 1974 COSTS

MINING TASK ARTIVITY TOTAL  ANNUAL  [®JURY TOTAL  ANNUAL  INJURY  TOTAL  ANNUAL  INJURY  TOTAL A&NNUAL  INJURY
AT TIE OF ACCIRENT 100 £0C $00 00 $00 $00 £00 300 %20 $00 sD0 $00
CLEAN AR 996 377 ¢3 1527 13! 10 174 6 % 27197 454 77
CLFax UR 257 257 11 357 357 16 5 5 ° (31 519 27
LINTINUNUS YINT L6 1 ] BB 86 15 [+} o 4] 134 13¢ 22
DRILL FATE 9 < 2 ° 0 la} Q o [} 9 ? 3
pRTLL AnpT 567 494 B8 671 585 10 124 134 2 1372 1213 21
EMPTY DLUSTaNX 14 14 14 25 25 25 0 0 Q a9 39 39
FXT END CrAVEYIP 24 24 24 30 30 30 s} L] L] >4 S4 54
ELECTRIC AL MAINTAIXENCF 27 Fad 14 37 37 19 4] o] ] &4 &4 32
HAND a0 101 101 3& 127 127 42 ) 9 3 237 237 79
HANG TURTNG 8 -3 3 o 0 4] =] -] o 8 ] E]
AOAKUP WiPREs o o 0 2 2 2 0 <] ] 2 2 2
INSERT 20LT 1&7 17 & 125 1235 S 76 16 3 348 A58 14
INSFET CHARRE 1 1 1 1] Q o 0 o o 1 1 1
TNSPECT £QUIPUENT 2 4 2 Q b o o o 0 2 2 2
L&D SHUTTLE CAR T N T a 0 o 0 o 4] T T T
SET HYTLRAULIC Jack %0 40 10 61 &l 15 [+3 [+] [} 101 101 25
eIL0CATT HYDRAULIC JiCK 2 2 2 4 . & a a [ (3 [ 3
MOVE Ca=iES 3261 3016 70 R 453 11 585 16 2 4584 3545 82
HBACHINE #ATNTATASNCE 50 50 4 15 35 2 Q +] 0 3] 85 &
SERVICE WMACHINE 12 12 2 & & L 1] L] o 18 18 &
POSITION EQUIDMENT 0 180 T 253 253 10 0 -] -] 433 433 17
PRY FACE/RTA/RO0F 102 102 20 w27 127 25 -} 8 2 237 237 47
ROCK OUST 176 176 20 291 291 32 12 [ ¥4 1 479 %79 53
S$ET PROPS 597 597 12 683 £83 14 62 62 1 1342 1342 27
RELOCATE PROPS 2 2 1 8 8 F4 o 0 0 10 10 3
RSMOVE PROPS EL o 7 EL) 58 T Q o] 0 114 114 14
SET ARATTICE 2078 2078 77 6L7 €17 .23 .90 40 a 2785 2785 -L03
LSHONT (AL 41 41 10 ‘13 73 18 I3 Q 0 114 114 29
CLRLN=UP FALL 2 2 1 % & 2 ° 4] 0 & 4] 3
SCALE RNAOF 43 43 & 26 s 5 o] s} o 79 79 11
TRAQ N i 27 L] 46 486 15 o +] 1} 73 73 24
TRa4 QUT 42 42 21 a8 4B 24 0 ] 0 99 &0 4%
TORIUE AOLT 4 5 4 1] o 0 ] [} 0 % 4 %
TRANSPORT SYPPLIFS 120 120 S 126 126 io0 T K i 253 253 13
SET ROPFININTH) JI8CK 12 12 & 17 17 9 0 o [} 2% 29 15
OPERATE SFUTTLE CaAP 308 ice 11 384 388 14 40 40 1 Taé 736 27
OPEIATE JITNEY b -] 2 ) 0 o 0 o 0 & ] 3
DOERATE TPACTI® &8 98 11 108 ing 12 0 ] [ 206 206 23
OPERATE MANTRIP AR 86 86 29 %0 Lle] 13 80 a0 27 206 206 69
DRSERVE MPERATICNS 122 122 24 161 161 32 7 T 1 290 290 °8
10LE W KTIMES LUNCH,STE) 262 202 22 224 224 25 8 8 1 434 434 48
PIDF FQUIRMENT 249 249 16 211 211 13 [a] ] ] 450 H50 29
CAQUPLE/UNCAUPLE HINE FAD RO ] 5 110 110 7 o Q o 150 190 12
SeRAG/RLN K/ CHONK M INCOR s7 a 4 13 7] o [+] [+3 o 10 B -
LDADSUNLAD MINECARS 3 3 3 ¢ Q9 e o 9 0 23 3 3
Page 39
JOR ACTIVITIES AY TIME 0IF ACCIDENT RY REGULAR JOB TITLE RUN 37 5/76
LARORER{FACE) (CONTINUED)
MINING CCHPANMIES MINING FEMILIES PUBLIT AGENCIES TOYAL 1974 COSTS

HINING VASK ACTYIVITY TOTAL ANRUAL  TNJURY  TOTAL  ANNUAL  INJURY  TOTAL ANNUAL INJURY  TOTAL ANNGAL  1NJURY
AT TIME OF 4CATCENT s00 £00 s00 $00 son $00 $00 £00 $00 $00 300 $00
RTRAIL FQUIPYFNT 2R 28 T 19 © 19 5 -] ] . ° &7 47 12
QOTHER WNRK TASKS 4FRB0 4649 16 %193 2992 10 1421 L3 L 12500 7879 28
RECOWFR/RETRIEVF “TL/FQP 5 & 1 7 7 2z 0 0 +] 11 i1 3
ESCAPING HAZARD 15 L5 15 13 19 19 0 0 o £ 36 36
UNCNDWY 98 53 & 120 120 S 2 0 <] 218 z18 9
RFPLACFE THOLLEY PCLE 2 2 2 S 5 5 [+} [+] ] 7 T 7
CROSSOVER CCRVEYONR 15 15 & 5 5 1 0 [ ¢ 20 20 S
OPERATE WELDER 106 106 106 BE [.3-] 88 56 56 56 250 250 250
USE HANGTOOLS [:3 29 gl4 8 492 9s2 10 &% 64 1 1a70 1870 19
APERATE POWER TOOLS 1 1 1 1] ] o ° Fi} 0 1 i L
HALKING 843 e&3 21 3466 433 10 144 &% 2 4573 1440 34
OFERATESRIDE CONY RELT 142 142 4T 157 157 52 40 40 13 339 339 113
OPERATE ROCKOUST MACHINE 92 S2 n 207 207 59 [} 6 r4 30% 305 102
OPERATE HDIST 58 53 19 80 -1 ] T ] L] o 138 138 &b
MNPERATE LOCOMITIVE 5 3 1 1 1 o (4] 1] o .3 ) 2
ENTER/LFAVE MACKINE 158 158 13 213 213 . 184 Q [+3 [s] 371 3Tl 3
PICK SLATE & 4 4 0 ] o 4] Q 0 4 % %
LDAN,UNLOARD YATERTALS ey 790 B 84S 787 -] 146 148 2 1978 1723 18
OPERATE LCACING MACHTINE %Y 757 38 1212 391 20 34 34 2 4003 1182 59
LABORERIFALCE) 19293 1772% 17 21210 12141 11 3208 1518 1 %3711 21388 20

1055 INJURIES OF 9286 TOTAL INJURIES IN TABLE

' Page 40
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ACCICENT COST INDTXES TOR 1974 AT UNTERLROUND BI1TUMINGUS COAL MIAES USING CATF UPDATE ON &/15/7%

JCR ACTTVITIES AT TIME OF ACCETENT 8Y REGULAR JUNA TITLE RUN 37 5/76
LARMRERLINSICE)
MINING COMPANIES MINTRG FAMILIES PUBLIC AGENCIES T2TAL 1974 COSTS
MINING TAGX ATTIVITY TOT#L  ANNUAL  TNJURY  TOTAt ANNUAL  INJURY  TOTAL  ANNUAL  INJURY  TOTAL  ANNUAL  INJURY
AT TIMT DE AZCIRENT 300 no 309 $00 $00 0o 300 300 300 300 500 00
FLOMR il 21 21 7 3 23 8 o o .} [ “e 15
CLE&AN 1P 183 183 1¢ 26< 267 14 [+ [+ o 450 450 24
DRILL FACE % 4 4 * 5 El 0 ¢ 1] 9 3 s
DRILL RRQF 172 iv2 17 a7 17 iz 62 62 & 351 351 35
HANG TURING 18 18 18 o o (4] o ] o 18 18 18
INSERT 30LT 252 85 17 352 &5 13 106 106 21 700 256 51
TNSPECT EQUIPHENT 71 T 71 108 108 108 4 & 4 183 183 183
MAVE CARLES 717 496 83 w20 82 14 217 64 11 1354 642 107
MECHINE MAINTAINENCE ze 28 T &g &8 12 o 0 4] 6 16 19
SEQVICE MaCHINE 2 2 1 -} o [*] © <] [} 2 2 1
PASITION EQUISMENT 105 -1 26 203 203 51 [+] o a 308 308 7
SET PRGPS . 62 &2 1¢ 7 77 i3 ] ° (] 133 139 23
SET QRATTICE 2 2 1l F4 & 1 0 ] ] & 4 2
CLEAN=UR FALL 16 1¢ 8 26 26 13 0 0 Q &2 42 21
SCALE RACF T4 74 25 106 108 35 '} o ° 1eo 180 40
TRAM IN 26 2& 26 zs 3% 35 [+ ] ] o 51 61 51
ToaM OQUT 55 &S 28 74 74 a7 (1] 0 [+] 129 129 65
TRANSPORT SUPPLIFS &7 -- &7 a 6 36 . & 0 1] .0 83 83 14
NPERATE SHUTTLE CAR 4 4 4 ] 5 5 0 o [ e 9 9
OPERATE JVTNEY 15 . i9 19 16 16 16 ] (1] o 35 as 35
QPERATE TRATTOR . 53 55 15 50 50 13 Q 4] o 108 108 27
OPERATE HANTRIP Caf (34 &7 22 110 110 37 [+] [«] [+] 177 177 59
LAY TRACK 8 9 4 < 9 5 0 0 0 17 17 9
ORSERVE ODFRATICNS 4 4 4 [} 0 o} 0 o . 23 % L) “
1DOLE WORKTIME[EUNCH,LETC) 14 14 7 149 9 10 8 ] o 33 32 17
RIPE EQUIRMFNT 284 234 10 369 262 13 0 9 4] 652 552 2
COUPLTFUNCOUPLE MINE Ca® 132t 1C72 a2 2150 137 11 230 28 2 4341 1237 95
SHITCH TRACKS 1 1 1 2 4 2 ] [+] [+] 3 3 3
SPRAG/BLOCK/CHONK MIKFCR Ky 68 23 102 102 25 o] <] o 170 170 57
LOADSUNLDAD MINECARS 73 73 73 9& 96 956 & & & 178 17§ 175
REQSIL ERUTIPHMENT 38 38 é T 7 13 Q Q Q 115 115 19
OTHER WP TASKS 1189 1189 9 1347 1347 10 &2 62 Q 2593 2598 20
RECOVER/RETRICVE MTL/EQR 13 13 3 2 2 0 0 0 [+] 15 15 3
UNKNTWN 151 151 30 298 298 60 9 9 Z 458 453 92
REPLACE TROLLEY POLE 28 29 28 3a 38 a8 0 [s] Q (1 46 [1-3
CROSSCVFR CORYEYNR 8L 81 27 128 1z8 &3 5 S5 r4 Zl4 21le Tl
USE HANOTOMLS 229 17e 4 582 %8 1 o ] o] 291 226 L)
NPERATE PAWER TOOLS 59 s% 59 97 97 97 o 0 o 156 156 156
HALKING 345 345 14 472 472 20 [+} 0 - 817 817 s
OPERATE ROCKNUST MACHINE g 4 0 0 ¢ +] [+ ] 1) ] 0 4]
OFEPATE WDISY & & 3 3 3 2 [} ] g 9 9 )
NPERATE LECCHATIVE 144 144 1% 128 128 14 41 41 H 313 313 35
ENTER/LLAVE MACHINE 15¢& 156 13 153 152 13 26 25 rd 335 335 25
LOAD,UNLCAD MATERTALS 851 897 10 857 102 12 58 58 1 1766 13ST 23
SPOT CIRSIOLAC ING) g 2 L] 1t 11 11 bl [ o Ls 19 19
. Page 41
JOR ACTIVITIES AT TIME 0OF ACCIDENT BY REGULAR JOR TITLE RUN 37 5/7&
LABCRERCINSIDE] CCONTINUED)
MINING COMPANTFS MINING FAMILIES PURLTC AGENCIES TOTAL 19714 CNSTS
MINTNG TASK ACTIVITY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  THJURY TOTAL ANNDAL  INJURY
AT T14E OF ACCIDENT 00 300 00 00 00 $00 sQ0 soo 00 300 300 00
OPFRATE LOADING FACHINE 6 3 3 6 6 3 ] [ ] 12 12 &
LABORER[INSIDE ) 7090 6138 14 9095 5598 132 856 471 1 17041 12307 20
%41 INJURTES OF  S286 TOTAL INJURIES IN TABLE Page 42
JOR ACTIVITIES AT TI¥E OF ACCIDENT AY REGULAR JCR TITLE RUN 37 576
LOATTR MEAD/FROSCOF AP
VINING CCMPANIES MINING CEMILTES PUBLIL AGENCTES TOTAL 1974 CDSTS
MINING TASK aCTIVITY TCTAL  ARNUAL  TNJURY TOTAL ANNUAL  INJURY TCTAL  ANNUAL  INJURY TATAL ANNUAL I NIDRY
AT TIME OF ACCIDENT 00 $00 $00 $00 s00 B0 D0 300 $00 100 300 400
OTHER WNaX Ti&KS 2 4 H 3 3 3 ] 0 o 5 > s
LOADER HE&D/DSLOE OP 2 2 2 3 3 3 ] ) [ -5 5 5
X . TOTAL TNJURIES IN TASLE
1 INJURIES OF G226 TOTAL J Page 43
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ACCIDFNT COST INFEXES FNAR 1574« AT UNRDERGROUNN S§TUNINCUS CNAL SYNES USTNG CAIF UPDATE DN 5715775

CROACTIVITIFS AT TTMF OF ACCTDENT 4Y RBEGULAR 400 TITLE

- RUN 37 5776
LEADING MACHIAE FELPR
MIRNTRG COMPANTES MINING FAMILIES PURLIC AGENCIES TOTAL 1974 COSTS

MINTNG TASK ACTIVITY TOTsL ANNUAL  TNJURY TOTAL  ANNUAL  [NJURY TOTaL ANNDAL INJuRY TOTAL  aNNGAL | NJURY
AT TIME CF AcCroeEwT s0e £09 00 $00 00 0N %00 $09 00 500 00 300
CHANGBE DRTLL & & o] ] Q [v] [+] o % L3 &
CLESY yo 9 2 16 14 16 0 0 ] 25 25 25
natLL ’7CF 87 29 175 175 58 o] o D 262 262 a7
HAND L0AC 4 % a 8 M 5 0 b4 L2 1% 12
WJIVE CARYES 2303 168 [-38:] 379 62 262 262 L2 3183 2723 454
PRY FACE/RTR/ANCE 17 17 o 2 ° ° ° e 17 17 17
SET PRMOS 14 & 23 23 [ 0 o o] 37 a7 9
taie Rmor &2 21 161 161 81 o o 0 223 223 112
TRAY IN 1906 1323 1212 45 &5 %20 50 50 3546 14i8 1418
OPELATE SHUTTLE CaZ ° ° o 0 a ° ° ° o o o
09 SERVE OPERATICNS o ° o o o o ° o o ° 0
RIDE EQUIP4FNT 15 8 20 20 to o o 0 16 6 18
CQUPLFZUNLOYOL E MINE CAR 1 1 1 1 1 o ) ° 2 2 2
TTHER WORK TASKS 29 2 a7 27 4 5 ° a o7 o7 s
URHCWN 1 ] 1 L 1 ° o ° 2 2 3
TI7 HANOTOOLS 15 5 20 20 T o 0 a 35 as 12
HALK [N, 63 3z 122 £ 7L o) ° ] 20% 20% ro3
LOATUNLDAD HATER1ALS 5 3 4 % 4 ° bt o e e 4
0BEQATE LOADING MACHINE .05 105 25 62 82 15 10% 103 26 270 270 &3
LOADING MACHINE HELPR “530 3837 91 2490 1915 25 795 415 10 1918 5327 127

%2 INJURIFS OF 5234 TOTAL INJURIES YN YABLE ) Page 44

JOR SCYTYITIFS AT TIME OF ACCTIDFNT @Y REGULAR J0% TITLE RUR 37 5/76

LDADING WACHINE QPER.

HINING COMPANICS MINING FAMILIES PUBLIC AGENCIES TOTAL 1974 CASTS

MINIRG TASK aCTIVITY TOTAL aNNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TIME 0% ATCICENT fiats] saa 100 300 160 109 £Q9 £00 100 100 $00 160
CHANGE RIT 2 F4 2 [+ ° k] [} -] ° Z2 4 Z
CLFaN 18 1 1 1 1 1 1 Q ] ] 2 Z_ 2
CLEAN U sz 52 26 12 128 &4 28 28 1% >08 205. 104
LONTINUOUS wI1vE 3 3 F4 1 1 1 a ] 0 &~ & z
ORILL FACE 24 24 12 21 21 16 0 ] =} 55 55 28
ORILL RrCF 71 71 24 108 106 as 0 o] [} 17T 17T 59
ELECTRICAL MATNTAIMENCE 25 2% 24 3s 36 36 o ] 4] &0 &0 60
HOOKUP WIRES 17 17 Q [ o a 0 o a 17 17 9
TNSPECT “CUTPNENT 3 3 3 ¢ o] [} 9 <] o 3 E 3
LOAD S4UTTLE Car M 1 1 3 3 3 o ] [ ] 4 4 &
MOVE CaplEs 161 151 11 233 233 6 [1:} &8 -] w62 52 31
MATRINE PATNTATNENCE %Q 40 10 37 37 9 o 0 -] 7 L4 15
SERVICE MACHIME 29 29 143 35 35 18 -] ] -] &4 &4 32
POSITION BCUIPMENT &8 3 & 60 60 5 [} 0 0 128 128 12
PRY FACF/RTA/ROOF & & 2z & 6 2 Q o a 12 12 -
SET PROPS T 7 4 2 2 1 ] Q ] > ® 5
REMDVE PROPS 68 68 &8 .38 81 81 &7 &7 a7 196 136 196
SET BR&TTICE & ] & & % % o] v} [} 10 10 10
SCALE annc 1241 1934 345 737 61 20 83 23 a 2061 1118 aTa
CTRAY 1N ... 5B 58 . __ 12 iot et 20 _ o, _..80.___0 159 ___ 159 _ __ 32
TarM our kEl 3 12 96 1 16 ko] o] 0 -169 159 28
TRANSPORT SUPPLIES 5 5 3 % & 2 0 o o k) 9 5
QPFRATE SHUTTLE CAR . T 7 7 17 17 17 <] o Q 24 26 4
LAY TRACK 24 < 9 2& 2 2 o -] +] 80 11 n
ORSERVE NPERAT ICNS 4 4 4 [ s [ 4] 0 Q 1o 18 10
RIDE EQUTFMENT s &5 11 82 82 14 '] [ 0 157 147 24
SHITCH TRACKS 1 1 L -] ] 4] Q Q 0 1 3 1
ROLD/UNLTAD WMIKECAKS 12 12 12 10 10 10 -} 0 o 22 22 2z
OTHER WORK TASKS 354 254 it 407 %07 13 LS & Q 765 765 25
ESCAPINR HAZARC & & 13 9 & - L] 0 [} 10 1 1o
UNKAWY 146 146 &9 175 1735 58 €1 [-28 20 382 362 127
USE HANOTCOLS 838 497 &1 1807 61 s 982 50 4 3427 &03 51
watw NG 21 21 - 2t 21 % a 6 0 ©2 &2 -]
ENTERSLESVE A CHIME 1 1 1 z 2 8 Q9 ] o 3 3 4
PICK SLATE 1 1 1 -] ] Q Q L =] 1 1 L
LOADG N MAD MATER TALS 202 - 202 he 227 227 13 33 33 2 4L62 GS‘L_‘ 27
OPERATE LOAGING WACHINE 9290 8049 8% %319 1859 19 3039 516 > 16548 10425 104
LUADING HACHINE NPFR. 12962 11129 45 8625 3899 15 4345 830 3 25912 15857 a2

254 INJUR1ES QF 5286 TOTAL TNJURIES i1~ TABLE P 65
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ACCTCENT COST

INTEYES FOR 1574 AT UNNERGACUND ATTUMIRAUS CAAL MIKES USING CAIF UPDATE ©N &/15/75

JOR ACTIVITIES AT TT#E OF ACCIDENT RY REGULAR JOR TITLE

RUN 3/ 5/15
LONGRALL OPFRATOR

MIKING CCMPANTES MINTXG FAMILILES PURLIC AGENCYIFS TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL AKNUAL  INJURY TAOTAL  ANNUAL  INJURY TOTAL AMNUAL  TNJURY TOTAL ANNUAL  INJURY
AT TIMF NIF ACGT1ZENT 500 $00 s00 500 309 500 $00 100 s00 sao $00 500
QIYSH ELOTR 1 1 1 & 3 & [ <] (4] 7 7 7
CLEaN uP 7 7 o 5 s 3 [] 0 o 12 12 &
SERVICE ®aCHINE 4 % 4 |- -] ] 1] o -] 4 % 4
OTHER WORX TASKS 144 144 10 239 239 16 [} ] (1] 283 383 24
CRNASOVES CONVEYDR 5 5 5 0 [} [} ] -} 4] > 5 5
USE HANDTPIOLS 1 1 1 2z 2 2 1] [ [} 3 3 3
LOAD,UKLF&D “1TERIALS 4 4 & L] [ & [} o o 10 10 10
LONGHALL CPERATCR 166 166 A 258 258 12 (<] 0o (<] 424 2 19

22 INJURTES QF 9286 TOTAL INJURTIES IN TaBLE

Page 46
Jam ACTYV. T1#3 AT TIMF BF AGCIDERT AY REGULAZ JO2 TITLE RUN 37 5776
MECHANIC BZLPER{FACE}

HINING CCMPANISS MINING FAMILYFS PUBLIC AGENCIES TOTAL 1974 COSYS

MINENG TASK eCTIVITY TOTAL ANNUAL TINJURY  TOTAL ANNUSL INJURY  TNTAL  ANNUsL  TNJURY TOTAL ANNUAL  INJURY

| AT TT4E OF ACCITONP 500 500 300 00 00 00 $00 300 s00 00 420 500

INSPECT EQUIPHENT 1 1 L Q o 0 a 0 o 1 1 1
MACHTME WATMTAINFRIE mn3 103 11 T 7 3 60 63 ] 248 248 28
SEAVICE MACHTIME 23 23 & 25 25 [ Q 0 1] &8 %8 12
POSITION EQUIPHFNT 34 34 17 54 54 27 a ] ] 88 B3 A%
RTCE EQUTFMENT o o Q 2 2 2z [} a [} 2 2 2
OTHER WORK TASKE 10 10 3 1s 15 L) c 0 4] 25 25 &
USE HanOTEOOLS 3l 31 “ %1 41 & 0 0 0 . -a- T2- --12---- 10
WALKING 110 110 28 21 91 23 as as 21 286 296 T2
ENTER/LEAVE “ACHINE 1 1 1 -] o] o ] <] L] 1 1
LOAD,UNLCAN 4aTFRTALS 102 11 4 64 6 2 [} 0 Q lod 17 13
MECHANIC HELPERIFACED 415 324 9 369 311 9 153 153 & 937 188 22

a6 INJURIES DF  S3T6 TOTAL INJURIES IN TaBLE Page 47

JNR ACTIVITIES AT TIME OF ACCIDFNT Ry REGULAR JOB TITLE RUN 37 5718

MECHANIC HLPRUINSIZE]

HINING COMPANIES FINING FAMILIES PUBLIC AGENCTES TOTAL 14974 COSTS
nm!:s TASK ACTIVITY TOTAL ANNUAL  TNJURY TOTAL &ANNUAL  INJURY TOTAL  ANNUAL InNjURY TOTAL ARMNUAL  INJURY
aT *,ME OF ANCICNENT £00 500 £00 300 00 $00 500 $00 $00 $a0 $00 00
MOVE !:ABI_.ES B 8 8 0 4] [+ o 1] o 8 8 8
QPERETF TRACTNR 5 S s ko Q o o 1] [} S 5 5
RIDE EQUIPHENT 57 57 1l S0 °0 18 o [} [ 147 147 29
CTHFR WORK TASKS 13 13 T 10 1¢ 5 [+ 1] 0 22 23 12
UNKNOWN 13 13 13 T ? 7 9 o Q 20 20 20
USE HaMOTIOLS 2 2 2 ] o 0 n o ° 2 2 2
WALKING 3 2 2 3 3 2 -] c [ L] & a
MECHANIC HLPRCINSTOF) 101 10l 8 110 Lo & o o o 211 211 15

13 INJURLES OF 9286 TOTAL INJURTES IK TaBLE
) Page 48
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ACCICENT FCST [NDEXES FOR 1974 AT UNMDERGROUND BITUMINDUS COAL MINES USING CAIF UPDATE ON &6/15/75

INR ATTIVITIES AT TTME NF ACLTOFRNI AY RESULAR J0OPR TITLE RUN 13/ 5/Ts
PETSUNIC{FACTY
MINING COMPLNIES MINING FAMIL1FS PUALIC AGENCTES TOTAL 1974 COSTS

MINING TASK ACTIVITY TOTAL  ARNUAL  INJURY  TOTAL  aNKUAL  INJURY  TOTAL ANNUAL  INJURY  TOTAL  ANNUAL  IRJURY
AT TIRE TF ACTITENT SO0 $00 $00 $00 300 $Q0 00 %00 %00 300 00 300
BRUSH FLOOR & % 1 1 T 2 [+3 o o 1 11 4
CHARGE 21T 1 1 1 [ =] ° 0 0 0 1 1 1
CLEAN uP Q o o 0 -] [+ 0 4] a Q [+] +]
CONTIRNUCUS MINE &9 62 &9 103 103 103 ] ] Q 172 172 172
DRILL ROOF & 4 2 [ ] s} a 0 [} 4 4 2
ELECTRICAL “MAIKTAINENCE 22€2 2028 225 2073 167 19 12582 58 & 5577 2253 250
GET READY FOR WORK TASK 20 20 20 5 ] > 0 o Q 25 25 z2
INSERT FHARGE S0 20 90 1] &9 59 16 76 76 235 235 235
INSPECT EQUIPMENT 29 29 s &1 &l 7 o] a a 10 70 12
SET HYDRAULTC JACK 13 132 13 20 20 20 o o} 4] 33 33 33
RELOCATE HYDRAULIL JaCK 1 1 1 2 2 2 ] o] [+ 3 3 3
REMOVE HYCRAULIT JACK 0 9 Q ° 0 0 0 0 o 0 o o
MOVE CARLES 178 1T8 1% 297 297 25 4 4 o 479 79 40
MACHINE MATNTAINENCE 4335 3684 26 3040 1471 10 1650 194 1 S024 5349 ag
SERVICE MACHINE 282 127 T 404 162 b 4 32 32 2 T18 321 18
POSITICON EQUIPMENT 26 26 3 34 34 “ (] [+ ] 0 60 &0 ?
ROCYX DUST 4 4 4 3 3 3 [+} 0 [ 7 7 7
SET PROPS T T4 T4 117 117 117 101 101 1ol 292 292 o92
REMOVF PROPS z0 20 29 57 57 s7 [} 3] o] 7 7T 7
SFT BRATTICE 1 1 1 4] c o o [«) a 1 1 H
Sume 97 Lk 7 0 90 90 97 97 97 284 264 28%
TRaM AQUT 2 2 2 & 4 4 [} 1] 0 [ & [
TRANSFORY SUPPLIFS 106 106 18 96 96 1s 53 s3 9 255 255 42
OPERATE SHUTTLE CAR EL 27 % 71 Hiy & Q 1] Q 129 71 19
OPERATFE TRACTAR 49 48 14 114 114 E{] <] [-) [ 163 163 54
QPFRATE MANTRIP CAR o 0 0 o 0 Q 0 B 0 [+ o [}
ORSEAVE PPERATTONS 106 106 35 a7 87 29 T9 1% 26 272 272 1
1NLE WORKTTME [LUNCH,LETCD 23 23 & 32 32 8 0 Q ) 5% 55 1%
RIDE EQUIFMENT I0aT 567 &7 689 307 2& 185 33 % 1921 w27 T
COUPLE/UNCAUPLE MINE £a% 2480 2480 413 a6?S 91 15 24 24 & 55719 2595 452
RERATL FOUTEMENT 1& 16 8 o % 2 0 ] (4] 20 20 ie
OTHER WORK TASKS ige? 5996 10 12718 1245 13 379 EYL 4 2704 2620 27
UNKNTN ¥4 82 19 196 196 25. T ? L 285 285 36
CROSSNVER CONVEYOR % 4 & [+ 23 Q [+] 13 s} & 4 4
QP ERAY E WELDER 341S 3157 395 3060 T8 1o 19 19 2 &4%4 3254 467
USE HANTTOALS 634 6345 5 769 759 7 -] -] 0 1593 1402 12
OPEDATE POKER TOOLS &4 -1 1s 96 g6 24 4] ] /] 160 1860 40
HALKING 265 255 8 E13} 31l 10 9L 9L E] 667 567 21
NPERATE HOIST S S 3 7 T 4 [} 0 [¥] 12 12 5
QPERATE LONCHYITIVE 50 50 10 8 18 16 [\] 1] 0 128 128 26
ENTER/LEAVE MACHINE 59 49 [} 51 2% B8 0 ] ° 110 0 1%
LOAD.UNLOLD “ATERTALS 344 A4 20 <68 568 23 118 118 7 10620 1029 3%
SPNT LARS{PLALIRNG) s 2 2 ] [+ 4} 0 D ] z 2 2,
QPERATE LOANTNG MALHINE 24 26 [ 45 45 11 0 o 0 &9 &9 17
HECHANIC(FALE) 17371 15522 28 17003 65878 12 4167 1385 F4 38541 23785 42

563 TAJURTES OF 285 TOTAL TRJURIES IN TABLE Page 49
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ACCICENT COST TROFXES FOR 1974 AT UNDORGRCUND BITUMINGUS C2AL MINES USING CAIF UPDATE ON  &/15/75

MECHARIF CINSTIDE)

FINTNG CCMPEN]ES

JDR ACTIVITIES AT TI%E OF ACCIDANT DY REGULAR JOUR TITeg

MINING FAYILTES

PURLIC AGENCIES

RUN 3f 5778

TOTAL 1974 COSTS

MECHANIC (MASTER}

MINING COMPERTES

PINING FAMILIES

PUBLIC AGENCIES

HINTNG TASK AFTIVITY TOTAL  ANNUAL  INJURY  TOTAL ANNUAL  INJURY  TATaL  BNNUAL  INJURY  YOTAL ANNUAL  INJURY
AT TIME NF ACTIDERT s00 500 00 300 soe 00 500 300 $00 300 $00 500
CLEAN UP & ] & o [ 0 ] Q 0 & L) L]
INSPECT FCUIPMENT 85 e85 28 143 153 48 97 97 32 325 32s i0E
MNVE CARLES 19 1e 10 [+] o 0 0 1] 1] 19 19 10
MACHINE MAINTAINERCE 70 70 3 68 68 3 s} 3} 0 138 138 T
SERVICE MACHINE 34 34 9 44 &4 1L ] [+] [} 78 78 20
POSITICN €QUIDMENT 660 £65 848 245 (38 61 27 27 27 12482 653 653
TRANSPORT SUPPLIES 4 & 1 9 v 3 0 o 0 12 12 %
NPERATE JITNEY 92 92z 23 55 £s 14 ° <] -] 147 147 EX)
OPERATE TRACTNR 3 4 4 4] ] [+] [} 4] +] - o *
OPR MAINLINE HAULAGE EQP 6 3 6 17 17 17 [+] 0 Q 23 23 23
OPFRATE MANTRIP CAR 0 o 1] [s] o [~} +] 4] 1} 0 ] 3]
SUPERVISE 71 T 71 125 125 125 0 o o 195 156 196
CRSERVE QPFRATTCNS 64 &4 &4 130 130 130 &0 40 40 234 234 23%
TDLE WORKTIMFILUNCH.ETC) 2 2 ] 13 0 [+] Q o 2 2 2
RINE EQUIPMENT . 105 105 1o 171 171 17 4] 0 0 276 276 28
COUPLE/UNCTIURLF MTNE [aR [} 1] [+] 3 3 3 o 0 [} 3 3
REIATL FOUTPMINT ¢ o ] [+] o 4] [+ /] 1] 4] [ 4]
OTHER WORK TASKS 340 216 T 391 258 B e [ 0 731 L4 15
RFOLACE TROLLTY POLE 2 2 2 Q 0 (-] ] ] o 2 2 2
OPERA TE WELDER Lo 10 3 0 ¢ o [ (4] o 12 10 3
USE WANDTCOLS 223 z33 il 4b4 45% 21 9 Q 0 897 697 32
WALXKING 157 157 9 138 1e8 | 53 o [+] -] .345 345 20
OPERATE LOCOMOTIVF 1 1 1 1 1 1 o 0 [ 2 2 2z
FNTER/LEAVF MRACHINE 48 48 10 111 111 22 ] ] 0o 159 159 32
LO&D, UNLCAD MATERTALS 53 53 T 99 95 12 a 13 1} 148 148 18
DPERATE LOACIYMG MACHINE 2 2 1 1 1 1 0 [} 0 2 3 2
MECHANIC LTINS IRE) 2294 1849 12 2381 1944 13 16% 164 1 4B&3 3957 27
148 INJURTES OF 6286 TOTAL INJURTES TN TASLE Page 50
JOBR ACTIVITIES AT TIME OF ACCIDENT AY REGULAR JCA TITLE RUN 3F 5776

TOTAL 1974 CGSTS

WAL KING

HINING TASK ATTIVITY TOTAL IfNMUAL  TRJIURY TOTAL  ANNUAL InSURY TOTAL ANNUAL  THJURY TOTAL ANNUAL  TAJURY
AT TIME NF ACCICENT 100 00 200 £00 00 100 %00 00 300 $00 300 100
MARHTINE MATNTAINENCE 1 1 1 [+] ] 1] 0 0 4] 1 1 1
OTHER WORK TASKS 2 2 2 1 1 1 0 ] -] % 4 2
o o -] [} 0 0 0 o 0 o o ]

LQa0, UNLOAD MATFRIALS 4 4 4 Q [+] [+ ] g 0 % & 4
MECHANIC(MASTER) 2 8 2 1 L 0 a o ] 9 9 2
5 INJURIES OF 9286 TOTAL INJURIES IN TABLE Page 51
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ACCTOENT COST IMHEXFS FOP 1974 4T UNDERGRCUND S ITUMINIUS COAL MINES USING CalF UPDATE ON 6/15/75

JOB ACTIVITIES AT TIWE COF LCCICENT AY REGULAR JOR TITLE RUN 37 S/76
MOTOIHANTINSINE )
HINTNG COMPANTES MINING FAUILTES PUBLIC AGENCTES TOTAL 1974 COSTS

MININR TASK ALTIVITY TOTAL fNNIAL  INJURY  TOTAL  ANNUAL  INJURY  TOTAL  ANNUAL  INJURY  TDTAL ANNUAL  TNJURY
AT TIME DF ACLIRENT 00 100 0% 100 %00 %00 sag $00 09 500 00 00
RRYSH FLOCR 37 3T 37 3 3 3 [+] Q [ 40 40 40
cLran ue 80 RO BO av BT B7 <8 28 28 195 125 195
NRJLL RTOE ] [*] o [~} o o} o ] ] o [«] [+]
ELECTRIFZL MAINTATNENCE 10 10 10 1z 12 12 4] 0 [+] 22 22 22
INSPECT EQUIPYENTY 1 1 1 (4] 0 1] 0 0 0 1 1 1
MATHINE WATNTAINENCE 1 1 1 -] 0 4] [+ 0 [} 1 1 1
SERVICE MACHINE i 18 9 23 23 1z o [} 1] A1 41 21
SET PR7IPS ] 5 5 E) 3 3 0 0 [}] 3 a a
RELACATE PRNPS 1 1 1 2 2 2 [+] [} -] 3 3 3
SCALE 2anF 77 17 77 44 44 44 s8 58 54 179 179 175
TRAR TN LT a7 24 10& 104 T4 -] ] L] 151 151 T8
TRANSOCRY SUPPLIFS 14 1% h -] -] -] o] [} [+] 1% 14 7
OPERATE JITNEY ] 8 4 [ [ 3 o o 0 1% 14 7
OPTRATE TRACTNR 0 a o Q 0 0 ] [} ] 0 o} o}
NPR WATNLINE HAULAGE FQP 88 83 18 92 92 18 o a 0 120 180 38
DPERATE MANTRIP 2% a5 35 12 41 41 16 ] o] 0 16 76 25
LAY TRACK 1 1 1 o} 0 Q 0 4] ] 1 1 1
OBSERVE fIPERATICNS ] E 4 13 13 7 o] 4] 1] 21 21 11
TDLE KOPXTIMECLUNCH,, BT 17 17 17 3s as as 0 4] -} 52 52 52
RIDE EQUIENENT 162 163 18 259 259 29 8 ] 1 430 430 48
COUPLEZUNCOUSLE MINE CAR 693 364 10 549 373 10 [::] 88 2 1320 825 23
SWITCH TFACKS 3 93 10 115 115 13 48 48 5 - 256 256 28
SORAG/ALACK,,CHOCK MTAECR o5 41 20 97 T6 25 [v] ] 1] 192 137 46
LDAD/UNLCAD MINECARS 55 <5 55 195 105 105 o] a o 160 160 160
RERATL TIUIPUSNT 458 458 16 506 506 17 i7c 170 L3 113% 1124 39
OTHER WIRK TASKS 464 456 11 492 492 11 9% 94 2 1082 1082 25
RECOUVFR/RETRIEVE MTL/FOQP 13 13 13 [ 3 6 0 0 o 19 19 9
ESCARPING HAZARD 1 1 1 2 2 1 o [+} 4] 3 3 2
UNKNEWN 1 1 t 3 3 3 0 i] o & & 4
REPLACE TROLLFY POLF 18 18 1 2 z o a ] -] 20 20 1
USE HANDTOOLS &4 &4 s 43 43 3 '] 4] o 107 107 L]
HALKEING 177 177 10 141 141 8 26 26 1 344 344 1v
QPERATE RMCKDUST MACHINE L o ] (24 Q [+] ] & Q o Q Q
OPERATE LCCOMATIVE 5257 4345 44 4814 1269 13 %29 429 4 10500 6073 2
ENTERFLEAVF MACHINE 229 229 11 267 24T 12 54 b4 3 S$40 sS40 26
LOAD, UNLGAD “ATFRIALS 399 EFL) 9 241 230 L] 65 -3 Zz 705 649 1&
§POT CARS(PLACING) 26 26 7 11 11 3 o [} e 37 37 9
KDTORMANL INSTDE) 8686 7366 20 B8g98 4375 12 1078 1078 3 17862 12819 34

3I7¢ THIURIGS OF 9286 TOTAL INJURIES IN TARLE Page 52

JOR ACTIWITISS aT TIME OF ACCIDENT AY REGULAR JOB TITLE RUN 37 5776

CILER/GREASER] INSTOF)

HINING COMPANTES MINTNG FANMILIES PUBLIC AGFNCIES " TOTAL 1974 COSTS

MINING TASK ACTIVITY TOTAL ANNUAL  TNJURY TOTAL  ARNUAL  [NJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TIME OF ACCTICENT £00 1060 $00 500Q $00 $00 $00 500 $00 500 $00 $00
DRILL FACE 1 1 1 1 1 1 ] o ] 2 2 2
HACHINE MATNTAIRERCE 2 2 3 2 2 1 <] 0 ] 4 & 2
SERVICE MACHINE 5 5 3 0 [+] 4] [+] ] o s s 3
CPEGATE TRACTNR 1 1 b3 -] o 0 o [ ] 1 1 1
PRSERVE OPERATIONS 3 3 ES S 5 5 ] [ -] 3 8 8
RICE EQUIFMENT [ 5 3 3 3 F4 [+] 0 0 4 9 s
OTHER WNRK TASKS 57 7 T 23 z3 3 o [ o as 80 Lo
OPER2TE WELDER 11 11 & 1 1 1 [} 0 0 ¥4 12 &
USE RANDTCOLS 8 8 3 [ a [+ o 0 o 8 8 3
WALXING 12 12 4 S 9 3 1] i} o 21 21 7
ENTER/LEAVE MACHTNE 29 29 29 33 33 33 2 0 .0 62 &2 52
LOAD,UNLCAD MATERIALS 58 S 15 57 &7 1?7 o 0 ] 125 125 31
OILER/GREASERT INSIDE) 153 193 [ 144 144 H -] [} a 337 337 11

30 INJURTES GF Q288 TOTAL IKJURIES IN TARLE Page 53
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ACTITEN] CAST INDFXES FAR 1974 AT UNDERGRPUKRD RYTUMINOUS CAAL MIKES USINC CATF UPDATE ON

&715575

JOR ACTIVITIES AT TIMF OF ACCIDENT 2Y REGULAR JCH TITLE

RUN 37 5776

PUMPER
MINING CCHPANIES PINING FAMILIES PURLIC AGENCIFS TOT2L 1974 COSTS
MINTNG TASX ATTIVETY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  TNJURY TOTAL ANNUAL  INJURY
aY TIME OF alGINENT $0G sno 00 o0 $C0 530 00 530 390 09 500 3230
TNSPENT EQUIPMENT 14 14 7 & & 3 0 L3 0 20 20 10
MATHINE MATNTHRINENCE 21 21l 8 31 31 8 0 0 -] &2 &2 15
SFRVICE MACHINE 5 S 5 0 4] o} o o 0 H 5 >
POSITION EQUIPHENT 1 1 1 s} o 0 o T 0 1 1 1
TFST ROOF o El 2 4 4 % ] [+ [v] A 9 9
OPERRTE JITNEY 7 7 T % 4 5 o [ 0 11 11 1
IDLE WOIXTIME{LUNCHLETC) a} 1} c 2 2 2 o 0 o] 2 2 2
ITHER WNRX TASKS 208 208 12 157 157 9 40 %0 2 408 405 22
REPLACE TROLLTY POLE 2 2 |3 ] Lo a o4 Q 0 2 2 1
USE HENRTONLS r43 24 3 e o] 0 o) ] <} 24 24 3
WALKING 80 80 8 80 L] 8 [+ o o 160 160 16
NP ERATESRIDE CONY RELT 9 9 9 5 s 5 o Q o 14 14 14
LOLD,UNLOAD YATFR TALS 41 41 10 36 36 9 [+] Q [+] 7 17 19
SPOT CARSIPLACIAG) 17 17 9 19 19 10 4] 0 o 36 36 18
OPERATE LUATING MACWINF 1 1 1 z 2 2 o 0 0 3 3 3
PUMPER K4S 445 8 346 346 & 40 47 1 3l &1 15
Page 54

ST TNJURTES CF 9285 TOTAL INJURIES IN TaBLE

TOJDB ACTIVITIFS AT TIME OF ACTIOENT 8Y RFGULAR JOP TITLE
ROCX PRILIFROINSTUE)

RUN 37 SS7s

MINING COMPANIES HINING FAMILIES PUBLIC AGENCIES TOT2L 1974 COSTS
MINTNG TASK ACTIVITY TOTAL AKNUAL INJURY  TOTAL ANNUAL INJURY  TOTAL ANNUAL INJURY  TOTAL ANNUAL  TRJIURY
AT TIME OF ACCIDENT 500 $00 00 $00 N0 100 $00 500 500 s00 100 $00
DRILL FaCE . 4 4 o o o 0 o 0 4 4 4
CRILL RCCF 85 85 43 9 9 a6 50 60 20 236 ET 118
MACHINE MATKTAINENCF 1 1 1 6 0 a s o 0 1 1 1
POSITION EQUIPMENT & % M o o o o o o 4 4 ©
suse 4 4 5 o o o o 0 2 % 4 §
TORQUE BOLT 1 1 1 1 1 1 0 0 ) 2 2 2
OTHER WORK YASKS 1553 787 157 5380 164 33 1480 146 29 8413 1097 219
DPERATE POWER TCOLS 4 4 % ° 0 0 o o 0 . 4 4
ENTER/LEAVE YaACHIMF 27 27 27 7C i) m ] Q 0o 97 9 97
UMAD,UNLCAD MATERTALR 8 8 4 11 1 s 0 0 o 19 19 10
DPE2ATE LOAGING “aCHINE 2 2 1 3 E) 2 0 0 ° s 5 3
ROCK ORILLER[INSTDE) 1693 921 51 5556 340 19 1540 208 11 &89 1473 82
18 INJURIES OF 5286 TOTAL TRJURIES IN TABLE Page 55

JCR ACYIVITIES AT TIME OF ACCIOENY Ay RESULAR J0a T1TLE
ROCK DUSTER{FACE)

RUN 3/ 8/7s

MINING CONPANTES MINING FRMILIES PURLIC AGENCTES TOTAL 1974 COSTS

MINTNG FASK arTIVITY FTATAL ANNUAL  INIJURY TOTAL ANNUAL  INJURY TATAL ANNUAL INJURY TOTAL aNnuUAaL INsURY
AT TIME OF ACCICENT %00 $00 300 100 £00 $00 sgo 300 s0a s00 00 $00
CLFaN UF 7 T 4 4 4 2 <] Q 0 151 1l [
INSERTY ACLY 7 T T “ 4 “ o 0 ] 11 11 11
MACHINE WAIKTATNENCE 13 13 13 o ] 0 [} 0 [} 13 13 13
SERVICE MaCHINE 1 1 1 ] o ] ] 0 [} 1 1 1
POSITION SQUIPMERT 5 5 5 1 1 1 0 o [ [ [ 6
ROCK TysT 0 0 0 o . 0 0 [+] [+} Q 4] o} ]
RIOF EQUIPAENT 9 9 3 8 8 3 [+ Q o] 17 15 &
RERATL EQUIPMENT 1 1 1 o, ] L] Q9 [+] [+] 1 b 1
OTHER WPRK T4SKS 27 27 E - 11 11 2 [+] [+] o 38 a8 8
REPLACE TRNLLEY POLE o] -] +] 2 2 F4 ¢ g -] 2 2 2
USE. HANDTOOLS 1 1 1 o 0 0 0 [} L} 1 1 1.
WALKENG - 8 3 o a -0 0 [+] ] 8 8 3
QOPERATE ROOKOUST HACHINE 18 14 ? k4 2 1 [} 0 Q 20 20 io
ENTER/LFAVE “ACHINE 1 1 L -] -] 0 4 s o 1 1 1
LFAD,UNLDAD MATFRIALS B4 £4 21 115 115 29 30 33 8 229 229 57
ROCK DUSTER(FACE] 182 182 [ 14t 147 5 30° o 1 359 359 12

30 INJURIES OF G286 TATAL INJURTES IN TABLE Page 56
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ACCIMENT €DST [MDEXES FOR 1974 AT UNOERAIADUND RITUAINDUS fOAL MINES USING CAJF UPDATE ON

&S135:75

JOR ACTIVITIFS AT TTME O ACCICENT AY REGULAR JOB TITLE

ROCK DUSTERINON-FACE]

MIRTINA COMPANIFS

KINING FAMILIES

RUM 3/ S¥T6~—.

PUBLTC AGEMCILES

TOTAL 1974 COSTS

MINTNG TASK ATYIVITY TOTEL  ANNUAL  TMJURY TOTSL  ANAUAL  INJURY TOTAL  ANNUAL  INJURY TATAL ANNUAL [INJURY
AT TIME [If ACCICFNT 00 £00 o] 00 100 500 $00 500 $00 $00 $00 $00
MOVE CABLES 1 1 1 2 2z 2 o 9 o 3 3 2
SERVICE MACHINE 5 5 3 [} -3 [+] [ [*] ] s 5 3
POSTITION EQUIRMENT & 6 3 0 ] ] ] |:4 o [ 6 3
ROCK DUST 15 15 > 15 15 > [+] o] 4] 3 30 10
OPERLTE TRACTOR 2 2 4 o] [+] a 4] 0 v} 2 2 2
RIDT EQUIFMENT 125 125 a1 73 79 20 79 79 20 283 283 71
COUPLE/UNCAUPLF MINE [AR 27 7 19 1 S L] ] 0 a 128 128 33
SHITLH TRACKS 2 2 2 0 0 ] 0 2] a 2 2 2
OTHER RORK TaSKS 14 14 3 7 ? 2 o 0 o Fal 21 s
USE HANDTONLS 10 1 2 o] a o 4] |+] a 10 10 3
OPERISTE PCAER TOOLS 1 1 1 o] o o <] 2} a 1 1 1
OPTRATE ROCKOUST MACHINE 1 1 1 3 1 1 1] ] 0 2 2 2
OPERATE LECCOQUNTIVE 3 2 2 3 3 2 4] <] ] & & 3
ENTER/LEOVE YACKHINF 3 3 3 [+] 0 1] o o o 3 3 3
LOAD, UNLDAD MATERIALS 3 3 rs 2 2 1 0 Q s] ] H 2
ROCK OUSTER(NAN-FALF) 228 228 8 200 200 T < T9 3 507 s0T 1r
30 INJURIES OF $2€&6 TOTAL INJURIES TN TABLE
Page 57
JOR ACTIVITIES AT TIMc DF ACCIDENT 3Y REGULAP JOR TITLE RUN 37 5778

ROCK HACHTNE QPERLTCR

MINING COMPANIES

MINTNG FAMTLIES

PUBLIC AGFNLIES

TOTAL 1974 COSTS

HINTNG TASK ACTIVITY TOTAL  ANNUAL  INJURY  TOTAL 2NNUAL  INJURY  TOTAL ANNUAL  INJURY  TOTAL  ANNUAL  INJURY
AT TIME nF ACCICENT £00 100 00 $00 200 100 £00 s00 $00 $00 $00 $00
TNSERT QCLT 34 35 34 57 57 ST 0 [ [} 9L 91 91
RERATL ECUTPUFRNT 3 3 2 o ° 0 0 [} -3 ) 3 3
ROCK MACHINE NPERAYCR 37 37 19 5T 5T 29 9 o} [¢] 9% S &7
2 INJURLIES DF G2B& TOTAL INJURIES IN TaALE
Page 58
JOR ACTIVITIES AT TIME OF ACCIDENT B8Y REGULAR JCR TITLE RUN 37 B/78
ACCKM AN
MINING COMPANIES MINING FAMILIES PURLIC AGENCIES TOTAL 1974 COSTS
MINISG TASK ACTIVITY T TAL ANNUAL  INJURY TOTAL ANNURL  TNJIURY TATAYL  ANNUAL  INIURY TOTAL ANNUAL IRJURY
AT TIME NF ACCIRENT 00 300 100 so0 00 200 $00 $00 $00 100 sao $00
CLERN UP 4 4 4 ] [} [ [} 0 ] 4 4 %
INSERT ROLY t9 19 19 17 27 17 4] 0 0 36 36 36
POSTITINN EQUYPMENT 48 L 48 1% 1) &6 22 ] 4 o} 114 114 a8
TRAN N 6 s [ 15 15 15 o ] o 2L 21 21
TRANSPNST SUPPLLES 2 2 2 3 3 3 -] o 4 5 s 5
OPERATE SHUTTLE CAR 504 16 16 1357 . 364 a4 0 1} o 1761 50 50
OTHER kORX TASKS %9 59 k1] 58 6B s 1] 0 2 12T 127 &4
USE MAKDTIOLS 1 1 )4 1] - o [+] [} [+3 o 1 1 1
OPSRATE HOIST 1 1 1 [+3 [»3 [} [} i ] 4] 1 1 b3
LO&D, UNLQAD MATFRIALS 5 5 3 5 S 3 ] 1] o 10 10 5
ROCKMAN 549 161 1n 53 208 15 o ] 0 Q00 369 25
14 INJURTES OF 9286 TOTAL IN
) 286 TOTAL INJURIES IN TABLE Page 59
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sCCCDFRT COST INDFXCS FOR 1§74 AT UNDERGROUND A {TUMTNOUS (OAL MINES USING CAIF UPDATE DN 6/15/T75

JOR ACTIVITIFS AT TIME NF ATCINERT 8Y REGULAR JOB TITLE

RANEINCINSTIRE}

MINING CNMDANTES

HINING FAMILIES

RUN 37 5776

PUBLIC ACENCTES

TOTAL 1574 COSTS

INJUay

HMINING TASK ATTIVITY TOTAL  ANNUAL TOTAL  ANKRUAL  INJURY  TOTAL ANNUAL  TNJURY  TOTAL ANNUAL  TNJURY
AT TIME 0F ACCICENT E1 £00 00 $00 $80 €09 £20 300 00 $00 100 300
SET RRATTICE 1 1 1 Q [} 1} Q [} o 1 1 1
COUPLF/UNCIrUPLE ™ TNE CaR 1 1 T o 0 4] 4 0 4] 1 1 1
OTHFZ WIRK TASKS 139 11 11 9 (-4 ] ] i o 11 11 H
HALKINS [ -1 B & 4 & o] [+] o] 12 12 12
RODOHANIINST DE) 21 21 5 % 4 1 0 L] o 25 25 &

4 INJURIES UF 9286 TOTAL INJURIES TN TASLE Page 60

JOR ACTIVITIES AT TIMF OF ACCYOENT Ay RFGULAR JOB TITLE

ROOF BLLTFR

MININGE COMPENIES

MINING FAMILIES

RUN 37 5/T6

PUBLIC AGENCIES

TOTAL 1974 COSTS

HINTANG TASK ACTIVITY TOTAL  ANNUL. [NJYRY TOTAL  aNNpAL  INJuRY TOTAL AMNUAL  INJURY TOTAL  ANNUAL  TNJURY
AT TI=E OF ACCIQENT 300 $00 $00 300 $00 500 00 $02 £00 £00 500 00
CHANGE alT 167 48 12 192 16 5 -] [4 o 359 1) 16
CHANGE TRILL 1) 11 4 8 f 3 ] o 1] 9 19 6
CLEEN a17T 1 3 1 49 0 0 o o o 1 1 1
CLESN up 55 55 7 82 82 10 [} Q o 137 137 17
CerLe FacE S4 54 14 99 99 25 o o o 153 153 38
nRIL ®0CF 9653 7607 17 14473 1583 17 1167 637 1 25323 15527 35
E4PTY NUSTROX 54a SR 8 " n 10 [+3 -] o] 129 129 18
EXTEND CCRVEWIR 4 4 4 g o 1] o Q [} % % %
CET QALY FOR WORY TASK T 7 4 14 14 T o o o] 21 2t 11
HANG TURTNG 15 15 i5 o 9 o 0 -1 15 15 15
INSERT AQ(LT 12099 “sTg4 39 12579 4743 19 3626 899 4 28304 15426 3
INSPECT EQUIPMENT 5 5 2 0 ¢} a a 0 o 5 5 2
INSPECT MINE 14 16 7 [ 3 3 o] o Qo 20 20 10
SET HYhrautlc Jack 2015 1680 208 1299 [:¥-4 13 1312 71 ¢ 625 1813 227
RELOCATE HYNRAULTL JACX 136 136 34 259 259 &5 B8 8 2 403 %03 10t
REMOVE HY(CRAULIC JACK 98 58 <5 87 a7 87 87 * o ar BT 272 272 272
MOVE CARLES 160 180 3 151 151 8 o [} 0 E18 311 16
MACHINE MATINTAINENGE o0 100 [:] 1561 151 3 L] Q ] 261 2€1 22
SERYICE raCHINE 42 42 8 16 14 3 0 [ o 58 58 12
KERX RQNE 1324 56 323 %38 &% 32 362 54 27 2124 766 382
FOSITION EQUIPMENT 73¢9 670 15 943 929 20 210 210 5 1892 1809 39
PRY EACE/RIR/RNDF 136 134 19 177 1717 25 58 58 8 371 aTn 53
RQCK DUST . H 5 1 3 2 i 0 0 8. z
SET PROPS 59¢ 596 15 170 770 - 156 156 4 1522 1522 37
RELOATE PRADS - 16 16 s 1 L 0 a9 a [ 17 17 &
REMCVF PROPS 132 132 11 209 209 17 0 [} -] 341 343 28
SET BRATTICE 32 32 3 iq 39 4 -} ) ] T T 7
CLEAN-UP FALL 14 14 15 3 3 3 2} 0 [:] 17 17 17
SCALE ROnF 3169 2942 123 2010 286 12 16956 62 3 [ 1347 3293 137
DRILL TESTY MALE F 2 2 1 1 1 o ] [i] 3 3 3
TRA IN . 441 441 11 190 790 20 143 143 4 1374 1374 3¢
TR&M DUT a2 92 7 195 195 14 o o o 287 287 26
YIRQE areT 208 208 10 333 583 19 o] 0 ] 591 591 30
TEST Rone - 5 s 1 1 1 o o o 8 6 5
TRANSPORT SUPPLIfS 28 24 5 27 27 4 a a o 55 55 5
DPEPAYE SHUTTLE CAR 31 31 % e 70 g -] -] -] 101 101 132
DPERLTE TRACTAR 757 503 101 1356 154 31 1583 11 13 3706 T22 144
DPETATE waKNTRIP CAaR 60 &0 12 97 93 19 [+] a a 153 153 ESS
SUPERVISE 2 z 2 o [ o o [ 0 2 2 2
UBSERVE CAEQATICNS 1% 15 & 26 26 T 4] o o (4] 40 10
TOLE Whe K TIMECLUNGH STC) FLL] 289 35 513 513 64 217 211 21 1019 16L % 127
RIOE FQUTFMENT 236 236 g 383 383 15 83 83 3 62 702 28
CNUPLESUNCOYOLE MINE CAR 2 2 )} [} [ F ° [ 0 a 8 3
SWITCH Teanks 0 [*] o 0 0 0 [} [ 0 a o 0
RERASL EQUIPMFNT 125 125 3 182 182 91 63 63 32 370 370 185
Page 6L
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ACCICENT COST INDEXES FOR 1974 AT UNDERGROUND MITUMINMOUS COHAL MINES USING CAIF UPDATE ON

6/L5/T5

RCOTF BCLYCR

JOR ACTIVITIES AV

TIME NF ACCITENT

{CONTINUFD)

MINTRG CANPANIES

BY RECULAR JU% TITLE

KTNMING FASILIFS

RUN

PIaLTC AGENCIES

37 3/T6

TOTAL 1974 CNSTS

ROQF BCLTER HELFER

MINTNG CCMPANTES

"MINING FAMJLIES

PUBLIC AGENCIES

MINING TASK aCTIVITY TOTAL ANNUAL  EINJURY  TATAL  ANNUAL  INJURY  TOTAL  ANNCAL  INJURY TOTAL  amnyNUAL  TNJURY
AT TTMF OF ACCICFNT 500 100 300 o 500 100 L00 £00 00 s00 00 sco
OTHER HORK TASKS 1829 1679 10 2163 1891 13 175 175 1 41567 3546 23
RECDVER/AETRIEVE WTL/ECP 12 12 [ 20 20 k4 0 ol [ a2 32 11
ESCAPING HAZARDE 10 10 10 24 24 2% [»] Q [} 34 a5 35
UNKNTWN 368 368 18 691 691 a3 [ 6 o] 1065 1065 51
CeUSSOVER CONVEYDR SB 58 15 95 95 2% ] Q 0 %3 153 g
USF HaNIPLS 196 196 B 210 20 & D 0 1} 406 406 11
DPEPATE POWER TSO* S 18 23 4 61 18 3 0 0 [+] 139 %1 T
WALKTNG 268 268 8 369 369 12 [ ] o 643 643 20
QPERATE CUTTING MACHINE 11 1 1! 14 14 14 0 0 o] 25 25 25
OPECATC/RIDE CCuv 3ELT 15 15 8 30 30 15 0 0 (4] 45 . 45 23
QPERATE ROCKOUST MACHINE [ -3 6 0 0 0 o +] ] -] & &
QPERATE HOIST 12 12 12 15 15 15 0 -] [ 27 27 27
OPERATE LOCOMOTIVE 213 51 12 251 84 zl 0 o (1] 464 135 L
ENTER/LEAVE MACHINF 1196 869 &7 1410 164 13 552 46 & 3158 L1079 83
PICK SLATE 34 a4 34 101 £01 101 0 0 (-] 135 135 135
tNAD, UNLD'AD YATERTALS 409 %09 8 554 554 11 1] 0 v] 962 963 19
QPERATE LOACING MACHIKNE 302 35 9 163 22 & o (] [+] 465 5T 14
RONF BOLTER 38206 30943 22 44287 22588 15 11310 3046 2 92503 56977 [ ]

1421 INJURIES CF G285 TOTAL INJURIES IN TABLE . Page 62

L
JOR ACTIVITIES AT TIME OF ACCIDENT AY REGULAR J08 TITLE RUN 3237 5776

TOTAL 19746 COSTS

MINING TASK ACTIVITY TOTAL ANNUAL INJURY  TQTAL ANNUAL INJURY  TOTAL AWNUAL INJURY  TOTAL ANNUAL  [NJURY
AT TIME OF ACRTDENT $00 500 500 500 300 300 $00 $00 t00 300 300 500
CHANGE DRTLL o4& 5 s 153 4 & 4] Q ; 247 9 9
_DRYLL AnQf 255 141 14 439 260 26 0 o o 594 %01 40
HOOKUP WIRES 0 o o 0 o o o o o ) [ o
INSERT R0LT 7 7 2 1 1 o 0 0 Q 3 ] 2
SET HYORADLIC JACK 7 7 b] s s 5 0 0 0 12 12 12
REMOVE HYCRAULTC Jalk 10 10 10 L9 15 19 0 o 0 29 29 29
SERAVICE MACHINE 4 4 % 7 7 7 0 0 o 11 11 11
MARK RrCF 54 54 54 98 92 98 o 0 0 152 152 152
POSTTION EQUIPNENT 4 4 2 0 0 o 0 0 o . 4 2
SET PROPS 21 21 7 1 11 % a 0 i 32 32 11
REMGVE PROPS 7 7 7 o 0 0 0 o 0 7 7 7
TRAM IN s2 52 26 90 0 45 b o ] 142 142 7
TRANSPOAT SUPPLTES ] 1 X o 0 [ o 9 o 1 ' 1
LAY TRACK 3 3 3 4 § 4 0 o 0 7 7 7
DBSERVE OPERATICNS 1 1 1 H 2 z o o ) 3 EY 3
JTOLE WORXTIME(LUNCHSYC]) 1 1 1 2 2 F4 1] a 0 E] 3 3
RIDE EQUIPHENT 2 2 2 0 o 0 0 0 o 2 2 2
OTHER WORK TASKS 364 364 26 560 560 40 o o 0 926 92¢ 86
RECOVER/RETRIEVE MTL/EQP 1 1 1 2 2 2 0 o 0 3 3 3
UNKNEWN 3 3 3 o 0 o o o ) 3 3 3
WALKTNG 11 11 4 3 3 1 0 ] [ 14 14 s
LOAD, UNLOAD MATERTALS 68 68 &8 nr 111 17 0 0 o 185 135 185
SPOT CARSEPLAC ING) 3 3 3 8 8 . -} o o o 11 11 11
ROOF BOLTER HELPER 973 170 14 1521 1193 22 ] o [ 249% 1963 36
54 TNJURTES OF 9286 TOTAL INJURTES IN TABLE
Page 63
JOR ACTIVITIES AT TINE DF ACCICENT &Y REGULAR JAB TITLE RUN 37 S/76
ROOF BCLTER “OUNTFD
MINMING CCHMPANTES NINTNG FaMILTES PUBLIC AGENCIES TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL  INJURY  TOTAL AWNUAL INMJURY  TOTAL ANKUAL -INJURY  TGTAL ANNUAL  INJURY
AT TIME QF afCIDENT 500 500 100 500 100 500 100 s00 $20 $00 $00 500
DRILL REOF 5 5 s a 0 0 ] 0 0 5 5 ]
INSERT ROLT ‘5 s 3 1 1 1 a o o 6 6 3
OTHER WPRK TASKS 19 10 10 16 16 16 0 o o 26 28 26
ROOF BOLTER MOUNTED - 20 20 S 17 17 3 0 [ o ar 37 ]
4 TNJURTES OF  §286 TOTAL TNJUGRTES IN TABLE Page 64
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ACCTLENT €nST

IRNFXFS FOR 1974 AT UNNDERGEIUND RITUMINAUS CRAL MINES USTNG CATF UPDATE QN 6/15775

JNR ArTTVITIFS AT TIME NF ACC IDENT RY REGULAR JDB TITLE RUN 37 S5/T6
SAFLTY DIRECTAR
MINING CNNPANIES MINING FAMILIFS PUBLIC AGCENCIES TOTAL 1874 COSTS
AINING TASK ACTIVETY TOTAL ARNURL  TRJUAY  TOTAL ANNUAL  INJURY  TOTAL ARNUAL  INJURY  TOTAL ANNUERL  [INJURY
AT YIME fF AFCICENT $00 3500 $00 300 500 109 103 $00 s00 30 500 00
CLETAN UP 1 L 1 2 0 ] 4] ] o 1 1 1
OTHER WORK TASKS 4] [+] o o 0 0 ] 1] o [+] o o
SAFETY DIRFLTOR 1 1 1 0 [+ 4] [+] 0 [ | 1 1
2 INJURTES O0F 2856 TQTAL TINJURTES IM TABLE
Page 65
JCR O BCTIVITIES AT TIME OF ACCTIOFNT RY RECULAR JOR TITLE RUN 3/ 5778
SCANP CAR OPERATOR
HEINING COMPANTES HIRING FAMILIES PUSLIC AGENCIES TOTAL 1974 COSTS
MINIHG TASY ACTIVITY YOTAL ANNUAL INJURY  TOTAt ANKUAL  TNJURY  TOTAL ANNUAL TNJURY  TOTAL ANNUAL  INJURY
AT TI™E nor ACCICFNT 500 100 00 50 300 100 100 $00 [ 5 s00 £00 s00
LLEAN RIB 27 27 27 70 To . 70 0 ] [»] 97 97 T
cLEaN up § . 3 3 2 3 3 2 0 0 o 6 & 3
DRILL =20CF [+] 0 Q z 2 1 ] [} Q 2 r4 1
FLFCTAICAL MATNTAINENCE 10 10 10 o 10 Le ° 4] o 29 20 20
MOVE CAastES 30 30 15 21 zZ1 | B3 3 o] [+] 51 138 26
MLOHINKE MAINTAINENCE 4 4 4 [+] Q o G 0 ] & 4 4
POSITICN EOUTPMENT 1 i 1 0 0 [ L) 0 4] 1 1 1
SET PROPS 1312 1039 3G 1391 87 29 1585 60 20 42388 1186 395
RELOCATE PROPS 11 11 11 15 15 15 ] 0 o 26 26 26
SET RRATTICE s S -] 2 T k4 2 (1] [ Q 12 12 4
CLEAN-UP FALL 1 H 1 a o o] o [+] 0 1 1 1
TRANSPORT SUSOL;LFS ’ &7 %7 24 70 T0 35 [ o -] 17 } 354 59
OPERATE SHUTTLE CAR 143 24 4 3-13 11 2 o [+ o] 269 35 &
OPERATF JTTNEY . o 4G “% 107 107 107 0 o s} 151 151 151
DPERATE TRACTAR 4% 4 4 o o o o o [+] “ % 4
P2 MaTNL INS HAULAGE EOP 15 15 15 21 21 - 21 o [} [+] 34 36 36
IDLE WORKTIME(LUNCH,ETC) as 38 38 114 114 114 0 1] 4] 152 152 152
RIDE EQUTIPMENT . 1 1 1 1] [} £ o <3 o 1 L 1
QOTHZR WORK TASKS 16 182 11 24T 247 16 & [ [+] 415 %*i5 28
USE HANDTCOLS 122 1 & 158 130 11 o [ o 280 201 17
WALKING T 63 to89 14 111 111 22 Ay ¢ o 130 120 36
ENTER/LESVE MACHINE ] [+] ' o] 0 0 0 ] a [+] o o 0
LOAD,UNLDAD MATERTALS B 4 8 126 126 11 [} <3 1] 210 210 19
OPERATE LOATING MACHINE ~ 2090 1763 T 3389 I 457 18 856 & 3 6335 2304 92
SCO0P CAR OPERATOR 4263 34653 35 . 5968 1609 16 2447 150 1 12658 5212 52
100 INJURIES OF 5286 TOTAL TNJURIES IN TABLE Page 66
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ACCINENT COST INDEXES FAR 1074 AT UNDERGROUND BITUMINOUS COAL HIMES USING CATF UPDATE ON &/15/75

A0N ACTIVITICES AT YINF GF ACCINEMT Ay REGULAR JNA TITLE
SHNOTER/ALASTER{FACE)

MENTNG COMPANIES MINING FAMILIES

PUALTC AGENCIES

RUN 37 5775

TOTAL 1974 COSTS

MINING TASK &rTIVITY TOTAL  ANNUAL  T9JURY YOTAL  sNNUAL  TNJURY  TOTAL  AMNUAL  InJuRY  TOTAL  ANNUAL  TRJUAY
AT TIME NF 8rCICENT 500 200 00 00 300 590 s00 00 00 00 500 $00
CLFAN UP 16 16 16 4 4 4 Q ] o 20 209 20
DRILL FACE 1 1 1 [+] o 0 1] [ 0 1 1 1
nRILL ROCF 11 11 1t 21 3 21 o o 0 3z 32 32
GET REANY FOR W2 TASK 17 17 L) 47 47 24 ] -] ] &4 64 32
TNSERT ROLT 20 20 30 ST 57 57 <] o [ 8T a7 aT
INSERT CEARGE 20 20 4 2 2 ] o] o o 22 2 4
“AVE CAMLES 32 32 B 58 68 T o 0 a 100 100 25
POSITION EQUIPMENT 13 13 & 20 20 T Q Q 2 33 33 11
PRY FACEsFI/O0NE 17 17 ) 4 4 2 1] -] o 21 21 11
AOCK DusY 25 25 13 &% 64 32 [ ] 0o 89 89 45
ST pRnaps 92 52 18 134 1046 21 o 0 0 196" 196 39
RELNCATE PRNPS 21 21 21 12 12 12 2 ] o 23 23 X
SFET GRATTTICE 10 10 10 25 25 25 o] [} 0 as as 35
S4nOT Coal 217 217 T 382 382 13 [ 9 a 539 599 20
SHODT FLODR ] 4 o4 2z 2 2 [ 0 ‘0 2 2 2
Tam TN 21 21 11 24 24 12 1] a ] 45 45 23
TRANSPORT SUSBLIES 17 17 17 10 10 18 o [} ¢ 27 27 27
OPERATE JITNEY i 2 & 5 s 3 ] 0 0 12 12 [
TOLE WORKTIMFILONCH,EYC? 11 11 11 1% 14 1% ] Q o] 25 25 23
RIDE EQUIPMENT 35 3s 12 &1 61 - 20 o] 4] o 96 13 32
COUPLE/UNCOUPLE MENE CAR 1. 1 1 o a [} o o 1} 1 1 1
SWITCH TRATKS 0 [+] 0 o o [ o -] o ] 4 L}
DTHER WARX TASKS 3 34} 19 382 392 22 64 &4 4 795 195 4%
RECOVFR/RETRIFYE w“TL/SQP 50 1] 25 95 95 ‘48 o Q L] 165 145 EE)
UNKNCHN 11 n 11 25 25 28 ¢ (] 0 36 136 36
USE HANDT(DLS 38 Ex % 23 23 E} o 0 4] o1 &l 7
WALKING 92 %2 10 111 11l 12 o [} o 203 203 23
DPERATF/RINE CONV BELT 7 7 5 o] o 0 ] Q0 L] T 7 4
OPERATE RNCKNUST MATHINE 14 14 14 29 29 29 L [ a &3 %3 &3
DPERATF LCLCUNTIVE L) & -] & ] ] o o Q 12 12 12
ENTER/LEAVE MACHINE 27 27 14 [ 33 61 31 ] ] Q Es -1 45
LOAD,UNLCAD “ATEFIALS 9 9 3 11 1 4 o a a 20 T 20 7
SHOOTER/BLASTER[FACE) 1209 1209 10 1877 177 1& 6 | &4 1 2950 2950 25

119 TNJUAIES OF 9286 TOTAL INJURIES IN TABLE

Page 67
JOR ACTTYITICS AT TIME 1T arTICENT BY RECULAR JOR TITLE RUN 3/ S$/T6
SHOPMAN[INS]DE)
MINING COMPANIES HINING FAMTLIES PUALIC AGENCIES TOTAL 1974 COSTS
MINING TASK ACTIVITY TATAL  RONUAL  TNJURY TATAL ANNUAL  INJURY TOTAL ANNUAL  TNJURY TOTAL ANNUAL  INJURY
AT TI¥E OF ACCITFENT 190 100 300 300 .. sOC 500 $00 500 500 300 $00 00
OTHSR WNRK TASKS 4 4 4 [+] o} ] o a o % L) LY
SHOPMAN? TNSTHED 4 - % [ 0 ] ] [ o & 4 -
1 ENJURILIES OF 9286 TOTAL INJURIES 1N TABLE Page 53
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ACCYDENT FAST INDEXES £OR 1074 AT LNNERCATUAD RITUMINOUS CAOAL HTINES USING CALF UPDATE OXR  6/15/75

JOR ACTIVITIES AT TI¥E CF ACCICENT AY RFAULAR JOR TITLE RUN 37 5/7¢
SHUTITLE CAP OPARLFACE)
FINTNG COMPANTES MINTNG FAMILIES PURLIC AGENCIES TOTaL 1974 COSTS

MINING TaASK ACTIVITY TOTAL  ANNUAL TOTAL  ANNUAL  TNJURY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  INJURY
AT TIME OF ACCICENT $00 00 500 o0 500 300 $00 500 $09 500 00
CHANGE BIT 4 4 4 -} [+] o] o [+] o 4 4 4
CLEAN RIR t 1 1 0 0 4] 4] 4] [+] 1 1 I
CLEAN UP 11 111 Le 160 150 23 ] [+] 0 271 27l 39
C NTINUTYS MINE 8 & 3 15 1% 5 0 0 a 23 23 8
QuUuP SHUTTLE CaRr 14 1% 3 18 18 % [+] (] \] az 32 &
netLy FACE 48 48 48 72 72 T2 o [»] 4] 120 120 120
DRILL ROCE 21 21 2 21 21 2z ] 4] 0 &2 42 3
ELECTRICAL MATNTAINENCE 4 4 4 0 0 o] 0 (] (] 4 4 4
HOOKUP WEIRES 1 1 1 ] 0 Q o 0 Q 1 1 t
INSERT BOLY 123 133 27 77 Ir 15 Tl T 14 28l 431 o6
INSPECT FQUIPMENT 5 5 H [ [+} 4 o [¢] k] S - H 2
INSPECT PINE 1 1 1 =} 0 0 0 <] 4] 1 1 i
LOAD SHUTTLF CAR S s 1 5 s 1 ] o] ] 10 10 3
REMOYE HYDRAUL IT JACK 1 1 1 0 Q ] 0 0 3] 1 1 1
MOVE CARLES 156 156 5 182 132 & o] 4] [+] 338 238 11
MACHTNE HaINTAINENCE 10 104 12 146 146 16 T 7 1 257 257 29
SERVICE MACHINE 229 239 12 z19 zite 17 140 140 11 598 598 46
POSITION ECUIPMENT 36 LS 3 19 s 2 1] 0 o 53 s3 5
PRY FACE/RIB/SRODF 7 ¥ & 11 11 & Q 0 o 18 19 9
ROCK OUST 5 75 L] 6 %6 48 a [} (1] 7L 17 -13
SET PROPS ™ 73 4 57 57 3 0 ¥] "] 130 130 8
REMCYE PROPS 23 k29 ° 32 32 ] Q [} 0 53 53 13
SET SRATYICE 84 -23 21 128 125 31 a 0 o 209 2¢3 s2
SHODT C0aL & [ & 0 o] =] 0 Q 0 & % &
CLEAN=UP FALL SR 58 58 -1 &6 66 5] 0 <] 124 124 124
SCALE ROOF T7 T 15 106 106 21 o} 0 e3 183 183 27
TR&M IN 9 9 9 0 Q (] [+ [} L] b k] L]
TRAM CUT 3 8 3 5 s 2 ] o o 13 13 4
TNRQUE AOLT 20 20 63 &3 &3 [«] [} o] 83 23 23
TRANSPORT SUPPLIES 76 16 131 131 22 a o 0 -207 T 207 34
OPERATE SHUTTLE CAR 6623 5507 %683 3941 18 174 170 i 11480 10018 47
NPERATE JTITNFY 37 37 95 3 95 [+] 0 0 i32 132 132
QPERATE TRACTAR 2N 2N 435 435 33 Ly AT 1 T3 723 5e
DPERATE MBNTRIP CAR 12 12 7 T “ [+] [+] o 19 9 10
DASERVE OPFRATICKNS 99 99 139 139 139 9 9 ] 247 247 2467
TOLE WORKTIMFILURCH,ETC) 3 -] 6 [ 1 Q 1] 0 iz 12 2
RIDE EQUIFMENT 222 222 204 204 1 ¥ 55 55 3 4B1 481 28
COUPLEFUNCOUPLE WEINE CBR 121 121 19 119 1T 1] o 0 240 240 34
SPRAG/RLOLK/CHNCK YTNECR 1 1 ] o 0 Q ] ° 1 1 1
LOAN/UNLNAD HINECARS 19 19 20 20 10 0 a 0 39 39 20
RERAIL EQUIPYENT & ] ¢ 0 -] [} 9 [+] & [] 1
OTHER WORK TASKS 1584 1243 1897 1478 14 192 192 2 3473 29E3 27
FSCAPING HAZARD 1} 4 ] 4] 0 o [ o ] o o
ONXNCHN 45 43 41 a1 -3 [ ° ] -1 -1 12
REPLACE TROLLEY BCLE 18 18 2 2 2 1] 0 o 20 20 20

Page 69

RUN

. JOR ACTIVITIES ‘AT TYIwuE nF ACCIDENT Ay RECULAR 2na TITLE
SHYUTTLF CaR OPR(FACF) .

- MINING COMPANTFS

" LCONTINUENT

MINING FAMILLES

PUBLIC AGENCTES

37,5776 =

TOTAL LST& COSTS

MINING TaSK ACTIVITY TOTAL ANMUAL TATAL  ANKUAL  INJURY TOTAL ANNUAE  INJURY TOTAL ANNUAL  INJURY
AT TIME QF &CCITENT 500 00 SUu so0 00 $00 00 00 $Q0 $C0 S00
1 CROSSOVER CONVEYNR 0 10 22 22 11 1] Q q 32 Erd 16
1 USE WARATOOLS 422 432 471 401 " 130 130 3 963 963 20
| OPERATE pOWER TCOLS 13 13 15 15 8 1] [} a 28 23 14
1 warxInG : - 258 259 a3 312 s o 0 0 563 563 17
| OPEQATE/IDE CONY RELT T 50 50 Y] 6l 15 0 Q [+ 11 111 28
| OPFRATE HAIST 14 14 23 23 23 0 a o 37 37 ar
| gpERaTF LOCCHOTIVE ¥4 17 17 17 - o ) s} 24 L) 9
1 ENTER/LEAVE waCHINE 252 242 222 222 10 ] ] [+] 464 464 20
LOACUNLCAD MATERTALS 1432 1196 1660 6T8 9 28 - 28 0 3121 1902 25
OFERATE LCADING MACHINE 1620 1393 14146 140 22 1660 136 23 4696 1669 278
SKUTTLE CAR OPR(FACE) “14567 130206 13224 LCOOS 13 2483 955 1 30254 23986 32
742 INJURYES OF G286 TOTAL INJURTES IN TAALE
Page 70
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ACCITONT COSY INPEXTS FOR [aT4 AT UADFRCROUAD STTUMINOUS CDAL MINES USING CAIF UBSDATE ON 6715775

JOB ACTIVITIES AT TIME OF aCCIDFEMT RY REGULAR JCB TITLE

SUPER INT ENTENT RUN 3/ 5476
MINENG COMPANIES MINTNG FAMILIES PUBLIC AGENCIES TOTAL 1874 COSTS
WINING TASK ACTIVITY TOTAL ANNUAL INJURY  TOTAL ANNUAL  TNJURY  TOTAL ANNUAL INJUZY  TOTAL ANNUAL [N
] 3 A JURY
AT TI4E OF aCCIDENT sop %03 00 00 $C0 500 00 300 %00 %00 00 0D
CHANGE 81T 1 1 1 2 z 2 a o o a a 2
INSPFCT EQUIPHENT 2 2 2 o 0 o o Q Q 2 2 2
SFRVICF MACHINE 166 10 0 383 17 17 [+] [} [+] 549 27 re4
RELOCATE PRAPS 7 77 77 346 346 46 73 23 73 49¢ 496 495
OPERATE MANTRTP CAR 4 0 3 0 0 0 o 0 -} 0 o o
RIDE EQUISMENT 7 ¥ ki o [} o o o a 7 e 7
SWITCH TRArKS 4] [} [} ] o] o] o [ Q o o 0
ITHER WORK TASKS 28 . 28 [ 5¢ 50 10 o [+] 0 78 78 16
USE HANDTAD(S 3 2 3 4] o [} [} [+] o] 3 3 3
SUPER [NT ENDENT Tiss 12”77 1o 781 sL% 32 73 3 6 1138 516 &7
13 INJURTES DF 6286 TOTAL INJURTIES IN TaBLF
Page 71
- JO0g ACTIVITIFS AT TI¥E OF a€CICERT 8y REGULAR JOB TITLE ZUi. 3/ 5776 -
SUPFLY MAN(FACE)
MINING CCMPANIES “INTRE FAMILIFS PUBLIC ACENCIES TATAL 1974 COSTS
MINENG TLASK ARTTIVITY TOTAL ANNUAL  INJURY TOTAL ANNUAL  EINJURY TOTAL ANNUAL INJURY TOTAL ANNUAL  INJURY
AT TIHE OF ACCIDENT %00 L $3e) Q0 500 300 100 G0 00 $00 500 500 300
TLEAN VP % & 4 2 ’ 2 2 (<] -] o 5 L} 6
SET HYORAULIC JACK & [ E) [} 0 o 0 o 1} € .3 3
MDVE CARLES 10 10 5 11 11 2 3 a =3 21 zL 11
POS ITTION EQUIPMENT 28 28 9 31 EYS 10 3 0 Q 59 59 20
TRAM TN 49 49 49 35 33 I3 4] Qg o 8% B& 84
TREM WY 10 10 1o 14 14 14 4] 0 ] 25 24 24
TRANSPORT SUPPLIES 1 1 1 2 2 2 1} 0 1] 3 3 3
OPERATE TRACTOR &59 440 110 837 41 11 943 56 & 2679 539 135
OPERATE MANT2IP CAR 7 7 T 17 1r 17 [ ° Q 24 24 24
RIDE EQUIFMENT 138 138 T &f 192 192 -2 & 6 2 336 336 112
COUPLF/UNCQUPLE HMINE CAR <7 &7 12 72 T2 18 9 ° .0 e s 30
OTHER WRRK TASKS 212 212 15 392 392 238 [+ 0 0 604 504 43
RECOVFR/RETRIEVE MTUL/ECP 5 5 s 3 3 3 o o be] 8 8 8
UNKNOWN 3 3 3 o o o o ) o 3 3 3
USE HANCTOOLS 21 43 3 8 <] 1 ] 9 0 29 29 &
WALK NG 21 21 11 19 19 - 15 ° 0 [} %0 %0 20
OPERATE LOCOMOTIVE Q ° -] > 5 5 ] o 0 s s s
ENTER/LEAVE MACHINE 10 10 3 11 11 4 o [4 0 21 ra8 7
LDAD,UNLOAD MATERTALS 448 448 17 463 &6:3 17 160 160 & 14671 1071 40
OPERATE LOAGTING MACHINE 3 3 2 2 2 1 0 o ¢} 5 5 3
SUPPLY MAN{FACE!} 1722 1463 18 2116 1322 16 1109 zaz 3 <947 3007 37
82 IMJURTES CF 9286 TOTAL INJURIES IN TASLE Page 72
JCB ACTIVITIES AT TIME OF ACCIDENT %Y REGULAR JOR TITLE RUN 37 5718

SUPPLY MANINON-FACE)

MINTNG COMPANTES

MINING FAMILTES

PUBLIC AGENCIES

TOTEL 1974 COSTS

MINING TASK ATIVITY TATAL A-NUSL  TNJURY  TOTAL AKKUAL  TRJURY  TOTAL ANNUAL  TNJURY TOTAL AKNUAYL  INJURY
AT TIUE CF ACCICENT 500 00 200 300 $00 00 £00 $00 $90 $00 500 £00
INSERT BOLY & & & s} 0 -] o Y 9 6 [ &
SERVILE mMarHINE Q 4 o [ 2 ¢ Q o Q -] ¢ o
POSITION EQUIRPMENT 1 1 1 rd 2 1 o L3 ] 2 3 2
SET PROPS 4 & 4 3 3 3 o o ] T 7 b
OPERATE JITNEY 8 3 & 16 16 8 o a o 24 24 rz
OPERATE TRALTNR 37 27 37 3 13 13 4 0 0 53 50 50
CNYPLELURCOUDLE MINE CAR 185 165 3l <72 21z &5 45 45 T 302 502 84
RERAJL EQUIPMENT 124 124 25 2046 234 41 0 ] (-] 328 328 &b
OTHER WORK TASKS 149 149 1s 246 246 25 46 46 5 &4l 441 45
UNENURN s 5 ES o 0 ] o -] o 5. 5 3
USE FANCTCOLS 19 19 3 23 23 8 ] 0 o 42 52 1%
WALKING 1 1 1 1 1 1 Q 0 Q 2 2 2
EMTER/LEAVE WICHINE 26 26 7 22 22 6 o o 4 8 %8 12
LOAD,UNLOAD “3TEALSLS 144 144 10 160 160 11 Q o o 304 304 20
OPERATE LUADING MACHINE 447 1i% 58 832 32 16 819 &1 31 2068 208 104
SUPPLY MAN{NON-FACE) 1156 824 15 1764 994 18 s10 152 3 3830 1970 35
56 IRJURIES DF €286 TOTAL IRJURIES IK TABLE Page 73
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ACCTDFNT COST INDEXFS FOR 1S74 AT UNDERGRAUND BITUMENOUS TDAL WINES USING CAIF UPDATE QN S/15/7S5

J08 ACTIVITIRS AT TIWE 0OF ACCIDENT

TATLGATYE QPERATOR

8y REGULAR JOR TITLF

MINING TASX ACTIVITY

MINIKRE COUPLANTIS

HINING FAMILTES

RUN

PURLIC AGENCIES

3/ 5778

TOTAL 1974 C0OSTS

TOTAL ANNUAL INJURY

YOTAL 2RNUBL INJURY  TOTAL  ANNUAL  INJURY  TOTAE  ANNUAL  INJURY
&T TIME QF ACCICENT 300 00 00 00 sCco 300 $a0 500 £20 $00 300 500
CLEAN yP a 8 B 5 S 5 0 a o 13 13 13
OPERRTE SHYUTTLE CAR 1] o -] [ 0 0 -] -] 0 (] ] o
Uk iawN -3 -3 [ 2 3 3 ] ] 0 ] 9 9
TAILGATE OPERATCR 14 1% 5 8 8 2 [L) [+] ] 22 22 7

3 INJURIES 2F $286 VOTAL INJURIES TN TASLE
Page 74
JOR ACTIVITIES AT TIME OF ACCTRENT 8y REGULAR JGP TITLE RUN 37 S5/T¢

T1WAERPANEFACEY

MINI NG CCHPANTES

MININT FAMILIES

PUBLIC rGENCIES

TOTAL 1974 COSTS

MINING TASK ACTIVWITY TNTAL ANNUAL  INJURY TOTAL ANNUBL  TNJURY TOVAL ANNLAL  ENJURY TATAL ANNUAL INJURY
AT TTMYE NF ACCICENT 00 500 300 300 300 300 $00 100 500 %00 360 100
ARYSH FLOICA 1 184 & 18 16 - Qo = -] 27 T 14
LLZAN RIR i3 12 13 red 2% 24 2] o 1] 37 7 a7
CLEAN LP 50 18 g 12 ] 2 [M] 1} ] 62 & 6
CONT iNUDUS MINE S8 58 29 3] El 40 [+] [} o 138 138 &S
DRILYL FalE 48 [:} 48 T4 T4 74 Q o 0 122 122 122
DRILL RMTOF 257 2z 4 181 13 El 0 [s] b 438 40 T
EXTEND CONVEVAR B8y as 8S 4% Lx 43 o9 6% L) 199 19% 199
SET MyhrauLif. gacx 1609 945 6 150% 158 3 24E 35 1 3362 117% &7
RELOCATE HYDRBULIC JACK 84 B4 42 “2 42 21 65 66 33 192 34 46
REUQOVE HYFeaL 1€ JACK 2 11 ] 19 19 10 ] o 0 a0 ETY 15
MOVE CARLFS 1515 w159 193 1105 75 12 1295 6 9 a91s5 129¢c 21s
MACHINE 4ATNTAINENCE 11 il 4 12 2 4 ° o o 123 23 8
PLRITION EQUIPMENT 132 1ze2 24 149 162 32 ] 4] 4] 201 284 £7
PRY CA{Z/RIG/ROCF 39 X 19 56 56 2R a 0 a e 94 417
ROCK DUST 35 3% 36 45 4% 4% ] [} 3 3% 8l B1
SET PROPS 3541 2674 s 5266 9te . 14 e 224 3 526 3877 o5
RE.NCATLE PRNPS 162 &5 9 205 134 19 “ % 1 EX 4 233 29
REMOVE PROES 20 20 3 23 23 5 o 0 v] 43 43 7
SCALE RODF 110 110 55 145 149 73 26 26 13 281 281 14)
TRANSPORT SUPOLIES g 9 9 i 11 1 a 0 0 20 20 20
SET ROPS{WINCH} JARK EE] 33 F %1 &1 2 b +] Q T4 T4 %
RELEASE ROPE {MTHEM) JACK t4 14 14 19 19 19 0 [} 0 33 33 33
TIGHTEN RIPF (W IRCH) JACK L 1 1 1 1 1 Q <} o 2 2 1
TPCRATE SHUTTLE CAR o ] 0 [ o o a [} [} -] [} [}
DRSERVE OPERATIONI 10 10 o T 7 7 Q 0 c 17 17 17
TOLE WOPKTIMEILUNCHETCH 16 56 28 62z 62 3l o 0 ] 118 e 59
RIDE EQUIPMENT 359 123 41 337 114 a8 44 44 15 730 291 94
UTHER WORK TASKS 01 [-T¥ 10 B&1 821 13 50 50 1 1612 15:7 2%
UNKROKN 44 f4 11 45 4> M o o - a9 a9 2
WSE WHANDICCLS 245 245 8 357 357 12 7 T 0 599 40T 0
DPEZAT ™ PIKER TONLS 13 13 & S s 2 Q o o 18 18 L
WALRIN'G ’ 298 S8 9 284 149 1% o o [*} 582 247 22
OPERATZ CUTTING WACHINE 2 2 2 o 0 o -] 0 3 2 2 2
OPER."C/RINE CONV BALT 0 [s3 o] 1 1 1 a Q2 [~ 1 1 1
ENTER/LESVE MACHINE 9 k4 3 1 1 - o Q a ] 10 £Q 3
LAAN.UNLCAD MATERTALS 27¢ 270 9 333 333 11 68 53 2 671 &7l 22
OPFRATE LPALING MACHINE 40 40 40 [3) b6 [-1] 0 0 o] 100 106 106
TIMBERMEN(TACE) 9285 7183 22 11455 S144 13 2596 &49 k4 23935 119Ts ar
v -
a76 TRJURIES OF 6286 TOTAL TAJURYES IM TABLE Page 75
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ACCIDERT FOSY INDEXES FOR 1974 AT UNNERGRCUNT RITUMINDUS COAL MINES USING CATF UPDATE OM 6715775
0N ACTIVIYIES AT TIME OF ACCIOENT BY RFGULAR JOR TITLE RUN 37 5718
TIEAFp=aN{NON-FACF)
MINING COMPANIES MINING FRWMILJES PUSLIC AGENCIES TOTAL 1974 COSTS
MINTNG TASK ACTIVITY TOTAL ANNUAL  [NJURY TOTAL  ANNUAL  TNJURY TNTAL ANNUAL  1N)URY TOVAL ANNUAL IRJURY
AT TYHE OF ACCIDFNT 00 500 $00 500 500 09 $00 $00 Q0 $00 $00 300
SFT HYRRAULIT JACK & -} [} L 9 9 ] [+] o 15 15 15
PASTTION EQUIPMENT [ & & 1 1 1 0 1] [ 5 -] 5
PRY FACESRIR/TQACF Q o] 4] I 1 1 4] o 2] 1 1 1
SEY PROPS 141 141 is 216 214 24 ] bl ] 357 157 40
TRANSPORT FL7", “FS o o o 1 1 1 [ o o} 1 1 1
OPFRATE &) T AR 1 1 1 -3 ] o [+3 0 [} 13 1 1
G EQATE MANT:" TAR 2 2 2 4] 3] 4] 4] 1] (] 2 2 2
LAy TRAECK < 9 9 -] ] Q o -] [+] 9 9 9
TOLE WCAKTIME{LUNIH,FTCY 37 37 37 30 90 a0 ] a [+ 127 127 127
BRI ELUJPHMENT 35 35 L8 %0 40 zo ] [ o 5 5 2B
COSPLEFUNCOUPL T HINC CAR 17 17 L3 2T 27 k] o o o 44 4% 15
NYHER WNRK TASKS 6B &8 :] 77 7T 9 [ 1] o 145 145 16
RECOZER/RETRIEVE NTL/E0P 3 4 4 s s H o o 1] 9 9 9
UNKNIWN o Y 4] 0 0 a 1] ] C c 0 2
USE HAINOTOODLS = 2 2 3 3 3 a (4] L] s 5 5
WALKING 4 4 2 [ 6 3 4 -] o 10 12 5
OPERATE/RIDE CONYV SELY 4 4 4 L] 0 [+] ° 4] [} 4 & 4
1L0aN. UNLCAD MATERTALS 103 103 21 117 117 23 6% 5& 13 284 284 57
TIMPERMENINGN-FAL E) 437 437 10 593 592 14 &4 (21 2 109 1094 26
&2 INJURIES OF. 9286 TOTAL INJURIES IN TABLE Page 76
JNN ACTIVITIES AT T1ME N& ACCINENT 8Y REGULAR JCR TITLE RIN 37 5276
TRACKMAN /
NINING CCMPANIES MINTNG FAMILIES PUBLIC EGENCTES TOTAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL  INJURY TOTAL  ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANRUAL TNJURY
AT TIME OF ACCTEENT 100 $00 00 500 300 300 500 00 5300 $00 300 00
CLEAN UP . 3 3 2 [ o L] o 0 3 3 z
INSERT aCLT 13 13 12 18 18 18 ° o] [+] 11 Il 31
“OVE LABLES 8 ] 8 (] L] o o o [+] 8 8 8
PDSITION EQUIPMFNRT 260 16 5 140 3 1 0 0 Q %00 19 &
RELOCATE PRNPS 10 10 10 1] a 4] 1] 1] [+] 10 10 10
SEY BRATTICE (1] [+ ] o 2 2 2z 1] ] 0 4 2 2
TRAR N 1 1 1 V] o [+] 0 [} 0 1 | 3 H
TRANSPORT SuPpPL1ES ] [+] o 1 1 1 ] 0 Q 1 1 1
NPERATE J1TREY 1 i v 0 i} [+] 0 [+ 0 1 1 1
LAy TRACK 143 143 12 153 153 13 5 15 & amn 37L 31
CRSERVE DPERATICNS & % 4 [+] o] [} Q ] -3 & 4 4
RIDE EQUIFMENT 78 18 15 .11 10L 20 0 o3 (] 177 177 as
COUPLESUNCOUPLS MINE CAR 138 29 & 180 39 8 o o 0 3is 68 14
SWITCH TRACKS -] ] o) o o <] (] (-] [ o <] [
RERATL EQUIPYFNT 30 30 10 17 17 6 ] ° o &7 4T 16
LFHER WNRK TASKS 662 662 18 690 690 19 208 208 L 1560 1560 42
AECOVER/RETRTEVE MTL/IECP 18 18 Q9 o n ] 0 ] ] 18 18 9
UNKNOHN s 5 s T 7 7 0 4] o 12 12 12
USE HANOTOOLS 76 76 4" 51 28 3 Q ] 0 127 127 &
NPERATE POWER THOLS i 1 H 1] 2 [+] o 1] o 1 1 1
HALKING 29 29 4 o [+] ] 1] ] L 9 29 4
OPERATE LACOMDTIVE 51 51 10 53 53 i1 o [ 1] 0 104 104 21
FNT ER/LEAVE “ACHINE 10 10 3 2 2 1 o o a 12 L2 a
LCADUNLNAD MATERIALS 369 359 12 404 404 14 160 160 & 933 933 az
SPOT CaRSIPLACING)Y 1 1 1 a o 13 ] [+] ] 1 1 1
NPERATE LCACING MECHINE 1 4 1 >} [+] 1] L] 4] o] 3 b3 1
TRACKMAN 1910 1557 1t 1819 15481 i0 433 443 3 &172 A5&L 24
148 INJURTES OF 6286 TOTAL INJURIES IN TABLE N Page 77
JOA ACTIVITIFS &T TIME OF ACTINENT BY REGULAZ JOB TITLE RUN 37 5174
TRANSIT -nmh_tsmEl
MINING CCYMPANIES MINING FAMILIES PUBLTIC AGENCTES TGTAL 1974 COSTS
MINING TASX ACTIVITY TOTEL ARNUAL  TNJURY TOY&L ANNUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  TNJURY
AT TIME DF ACCIDENT 00 00 300 500 £00 200 s00 300 S0 500 o 200
1 marx rooF s s s [ [ 0 [} o [ s s 5
1 rransIT rentINSTOE) H 5 5 ° o - [ ° [ ] 5 H
1 INJURIES 01F 9286 TOTAL INJURIES IN TABLE - Page 78
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ACCTOENT FOST INDEXES FOR 1976 AT uURDERGROUND ATTUMINOUS COal MINES USING CAIF UPDATE DN

6715775

JOP ACTIVITIFS AT TIME OF ACCIDENT By REGULAR JOB TITLE

UTILTTY MANITACE)

RUM

as S/%

MINING COMPANTES HINING FAMILTIES PUBLIL AGENCIES TOTAL L97& COSTS

MINING TASK &CTIVITY TOTAL ANNUAL  TNJURY  TOTAL ANNUAL  ITRJURY  TOTAL ANNUAL  TNJURY  TOTAL  ANNUAL  TrjuRY
AT TIME DE ACLITENT 00 £00 500 $00 00 00 $00 $Q0 $00 500 00 £00
BRUSH FLOOR 2 2 2 & 4 % 0 [} [} 6 - &
CHANGE 1T [+] o] [s] ] [} o o] ] o [«} Q L]
CLEAN UP 65 &5 16 166 144 36 & & 2 z215 215 i
DRILL ROOF [-3:] 68 B8 65 &5 7 D 44 1} 133 133 15
GET REANY FOR/ wlGK TASK 4 4 B3 ] 1} 0 0 0 b L 45 4
HANG TURING 93 [ [ 59 3 1 o o o 152 T T
THMERPTY ADLY 52 52 17 114 114 38 Q ] o 165 165 55
TRSPECT FOUIPMENT 2 2 2 3 3 3 0 0 f] s 5 5
HOVE CASLES 160 160 23 212 212 30 o L] 0 3712 312 53
MACHINE MATNTATNENCE 10 10 3 10 10 3 o [+] ] 20 2a 7
MARK PNNE b3 1 1 4 4 & o [+] -0 5 s 5
POSITICN ECQUIPMENT 25% 43 11 99¢ 33 12 1275 -1 17 2220 164 41
SET PRODS 12 12 4 186 146 5 o 3 o 28 23 9
RELCCATE PROPS 1 1 b3 [+] <} < 0 <] 0 1
CLEAN-UP FALL (39 61 61 66 66 &6 o] [ 2 127 127 127
SCALE ROOF Q 0 n Q 4] 0 ] 4] 0o 0 o 0
TRA% IN 5 S L 1 1 1 ° Q [ ] -] ] [
TORGUF BOLT H S 5 3 ? 7 o 1} o 12 L2 12
TRANSPORT SUPOLIES <] 0 Q Q 4] o] o [+] D g s} ]
OPEQATE SHUTTLE CAR i L& - 28 28 9 o (13 o 42 42 14
OPERATE TRACTOR 1 1 3 0 o o] [ 13 0 1 L 1
DRSERVE CPERATICNS 2 4 2 [+] 0 o o 0 ] 2 2 2
RIDE EQUIFMENT . 7S 7s 19 L3 113 28 0 4 o 138 188 %2
COUPLE/UNCDUPLE MIME CAR o 0 o 2 2 2 o [+] o3 2 2 2
RERATIL EQUIPMENT ] Q (1} [v] <3 o 0 [} o 9 [} [}
DTHER WORK TASKS &739 &73 14 232 582 18 156 156 o 1216 1215 37
ESCAPING KAZARED 2 2 2 2 2 2 0 7] 1] L3 4 kS
UNKNCWN 4 4 2 o 0 o <] o o} 4 % 2
USE HANDTOOLS 167 26 4 107 zZ1 2 o -} o 27&% 47 7
WAL KPR ) T 49 49 10 T 37 7 s} a o 86 85 7
DPERATE CUTTING MACHINE 22 22 22 27 27 27 0 ] o] 49 %9 49
DPERATE ROCKCUST MACRINE 55 58 58 120 120 120 o o b 178 178 178
OPERATE LGCCMATIVE 501 209 105 288 12 & 1389 B4 “2 2178 305 153
ENTER/LFAVE MRCHINE & 4 & B -3 8 0 o o 12 12 12
LOAD,UNLOAD MATERTALS TS 15 9 a0 a0 10 0 -] o 155 185 19
OPERATE LOADING MACH]NE 1c 10 -3 17 17 9 Q Q ] 27 27 1%
UTILITY MANCFACE) 2262 152¢ 13 2112 1749 15 2826 374 3 8200 358% 30

119 INJURTES OF 9286 TOTAL INJURIES IN TaBLE Page 79

JOB ACTIVITVIES AT TIME OF ACCIDENT AY REGULAR JOB TITLF RUN 3/ 5576

VENTILATICN{ FACE) -

MINING CCMPANIES MINTKG FAMILTES PUBLIC AGENCIES TOTAL 1974 CASTS
KINTNG TASK AETIVITY TOTAL ANKUAL  INJURY TOTAL ANNUAL  INJURY TOTAL ANNIAL  INJURY TOTAL ANNUAL [NIGRY
AT TIME OF ACLIRENT -$00 , 300 £00 fa:5) 00 300 300 300 300 $00 306 . 300
RRUSH FLODR T T T 4 - & 4] a 0 Il ) 11
CHANGE NEILL 4 4 & 13 [+] -] ] -} o % 4 L
CLEAN RIR g g 4 4 4 2 -] L ¢ 12 12 6
DRILL ROCF €3 43 32 13 T3 a7 Q ] 0 136 136 &8
ELECTRICAL MAINTATNENCE 2 2 z L) % & ] 1} c & & &
GET READY FOR WCRK TASK 7 7 7 14 14 14 <] 1] 0 21 21 21
INSERT ACLT o [+] a [+ o [+] Q ] [ ] z °
SET HYDRAULIL JACK 1 L 1 3 3 3 o o 0 & & &4
YOVE CABLES Lo 10 10 [¢] ] 0 4] ] G 10 19 1¢
MACHINE MAaTNTATNENCE i8 18 18 24 24 24 >} ] [} %2 LY &2
SET PROPS s 82 27 102 AR 29 656 656 2z 260 236 79
SET BRATTICE -] S 2 2 rd 1 ] ] [} 7 T 2
TRANSPORT SUPPLIES 7 77 77 a3 32 23 va T4 T4 184 184 136
OFERATE SHUTTLE LAR 45 45 45 111 11t 1t Q -] ] L5& 156 156
QPERATE JTTNEY 2 2 2 4 [} 0 0 [+] o 2 2 z
QPERATE TRACTOR 9 L 9 & & ] 0 1] 0 15 15 15
OPFRATE MANTRIP CAR 5 s 5 7 7 7 [} [} 0 12 12 12
RINE EQUIFYENT 1 1 1 1 1 1 Q 4] 1} z z 2
OTHER WORK TASKS 550 580 10 551 561 10 I hid 1 1198 1193 22
URX NN 1 1 13 L] Q o [+] ] ] 1 1 1
CROSSCYER CONYEYOR 51 - st 51 70 70 70 0 o [] 121 121 121
USE HANDTOOLS Az a2 2L 107 107 27 -} -] ] 189 189 &7
HALKING 12 12 3 13 13 3 [+] 0 [1] 25 25 é
10AD, UNLOAD MATFRIALS 143 1a3 24 162 162 27 6 56 9 361 351 60
VENTILATICN{FACE) 1205 L1195 13 1301 1287 14 271 273 3 e 2755 29
TeaLE Page 80

95 TNJURIES OF S286 TOTAL INJURIES TN
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4CCTDENT £OST YNDEXES FOR 1674 AT UNODERGROUND RITUNTNOUS CDAL MINES USING CATF UPPATE ON §/15715

i

JOR ACTIVITIES AT TIYF OF SCCIDENT BY RFGULAR J0B TILF RUN 37 5/7s
VENTILAT ICN(NON=-FACE)
KINTRR CCMPANIES MINING FAMILIES PUBLIC AGFNCIES TOTAL 1976 CNSTS
MINING TaSK ACTIVITY TOTAL ARKUAL  TNJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL INJURY TOTAL ARNUAL [INJURY
AT TI¥E OF ACCYIDENT $00 £00 +00 $00 300 $00 £00 £00 00 00 00 £00
INSPECT EOUTPMENT 0 o 1] 1] 0 s [} [ - 0 [+ o
SEAVICE MACRINE 5 s 5 7 7T T o 0 1] L2 12 12
POSTTION EQUIPMENT 1 1 1 1 1 1 0 o o] 2 2 i
RIDE EQUIPMENT 69 &9 23 g9 B9 30 ] 0 [+ 158 158 s3
OTHER WReK TASKS 87 87 é 86 86 4 o 0 5} 173 173 12
RECOVER/ETRIEVE mMTL/ECPE 2 z 2 Q o o ] 9 o rs Fi 2
UST HENTTOOLS 42 &2 <L o5 »5 8 0 0 -] 97 97 49
WALKING 9 9 2 11 11 2 1] 0 +3 20 20 &
LOAD,UNLOAD MATERIALS 135 10 3 118 7 2 4] 0 T 253 L7 %
OPERATE LOATING MACHINE 1 1 1 4 2 2 0 o] <] k) 3 3
VENTTLAT TONINDN—FACE) 351 226 7 369 258 2 o o -] 720 484 14
34 INJURTES OF 9286 TOTAL TMJURIES tw TABLE
Page g1
JOR ALTIVITIES AT TIME QF ACCIDENT RY REGULAR JO8 TITLE RUN 3/S S/76
WATER LINE MAN
RINING fOMPANIES MINTNG FAMILTES PUSL IC AGENCTES TATAL 1974 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  INJURY TaTAL ANNuAL tuiulv
AT TIME OIF ACCICENT 309 100 s00 20 s0a 300 00 100 100 300 $00 £00
MACHINE MAINTAINENCE 1 1 1 1 1 1 -] .0 0 2 2 2
SET PROPS 1 3 1 [} 1] ] "0 1] o 1 1 1
OTHER WwORK TASKS 25 25 13 -] o3 ] (] o b ] 25 25 13
WATER LINE MaN 21 27 T I3 1 Q ] o q 28 28 T
& INJURTES QOF 9286 TOTAL INJURIES IN TABLE Page RO
JOA ACTIVITIES AT TIME 0OF aCCTDERT AY RECULAR JOB TIVLE RUN 3f S/7e
WELDFR (INS TDE)
MINING COMPANIES MINING FLMILTES PURLIC AGENCIES TOTAL 1976 COSTS
MINING TASK ACTIVITY TOTAL ANNUAL INJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL TNJURY TOTAL ANNUAL INJURY
AT TIME OF ACC)DENT 00 500 100 £00 400 $090 $03 300 300 300 $00 £00
GET REACY FOR WORK TASK 5 4 4 ] [ o o 0 o e 4 4
J M ' (-3 2 3 s 1 ] [»] 0 9 9 2
HACHINF MATRTA INENCE [} o 2
TIGHTEN FOPS (W INTH] -taCF 11 11 11 18 i 18 o e 0 2 Es :‘;
IDLE WORKTIMETLUNTHGETC) 34 34 34 21 1 14 [:] n ] 55
CTHER RORK TASKS 9 -4 2 14 .5 & [} 0 o _Z}, 23 &
OPFRATE WELDER a1 a1 10 193 [fvat 17 [} Q -] 104 166 27
USE HANDTOOLS 21 T 2L 7 22 22 T o [} o 43 . 43 14
WALKTNG 63 63 32 94 il 47 r] 0 Lvd 157 157 79
ENTRR /L EAVE KACHINE s 5 3 [ v 9 ] 0 0 b4 H E]
LNLD, UNLDAD MATFRIALS s 5 3 L -] 5 ] [+] s ! 11 11 &
$00T CARSIPLACTNG) 1 8 . 1 - i 1 1 [+] 0 0 z 2 2
:ELDEPH“S‘IUE) 220 220 8 282 282 10 o [+] o 502 802 19
27 INJURIES BF G286 TCTAL INJURTES IN TASLE
Page 83
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ACCITENT COST TRDFXES £M% 1974 AT UNDERRAOUND SITUMINGLS COAL MINES USING CalF UPDATE On 6715775

JOB ACTIVIYIFS AT TIMT NF ACCIDENT RY REGULAP JOR TITLE

WIREYAN{FACE)

MINING TTMPANTIES

MINING FAMILIES

PUBLIC AGENCIES

AUN 37 5776

TOTAL 1974 COSTS

MENING TASK ACTIVITY TOTAL AKNUAL  TRJURY  TOTAL  aNKUAL  INJURY  TOTAL ANNUAL  [NURY  TOTAL  ANNUAL T NJURY
2T YImE OF ACCICENT 00 <00 so0a 500 500 $00 $00 100 300 00 00 +00
DRILL RNOF 4 4 4 2 2 2 L3 0 0 3 [ &
ACVE CARLES 13 13 7 1} Q ;] o o 0 13 13 ki
MACHINE MATNTATNENCE % & 4 ] -] ] ] ] [+] & & 4
SHIPCT Cnay 37 3T 37 T7 T7 77 ] Q0 0 114 114 114
TEAM OUT 7 T r 11 11 11 Q o Q 18 1a 18
OPERATE SHUTTLE CAR & 4 4 1 1 1 o o [} 5 s 5
CRUPLE/UNCOUPLE MINE CAT & & 4 [ [ [y 0 o G 10 10 10
OTHER WORX TasKS T8 79 11 116 114 17 [} ° 0 195 135 28
RECOVER/RETRIEVE 4TL/COP [ 3 & % 4 4 ] o4 o] 10 10 10
8SE HaAMDTOOLS -] & 3 o Q 0 o} [+ o] & & 3
WALXING 5 s 3 o] [+ Q 0 L] 4] s 5 3
DPFRATESRINE CANV ASLT 1 1 1 Q Q 0 [} o] [+] 1 1 1
LOAD, UNLTAD MATERIALS 1 1 1 [s] [+] [s] 1] a 1] 1 1 1
DPERATE LOALING MACHTINE 20 20 20 34 34 34 o -] ] 54 Sé 54
WIREMANIFACE) i 191 251 251 11 Q o ] 442 442 19
23 INJURIES OF 9226 TOTAL INJURIES IN TABLS Page 84
JOR ACTIVITIRS AT TIME OF ACCIDENT AY RECULAR JOB TITLF RUN 37 S/76

WIREMAKN{ TNSINE}

MINTNG CCHMPANIES

MINING FAVMILTELS

PURLIC AGENCTES

TOTAL 1974 COSTS

MINING TASK ACTIVITY TOTAL  ANNUAL  INJURY TOTAL  ANNUAL  INJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  TNJURY
AT TIME OF ACCTDENT '$00 400 300 300 300 $00 $00 300 $00 300 300 £00
RRYSH FLOOR 3 3 3 0 0 0 [ (4] ° 3 3 3
ORIt ROCF 1 1 b 4] 0 [} 43 [+] [ 1 1 1
ELFCTRICAL VAINTAINENLE 1 1 1 0 [+] 0o 0 [+ ] 0 1 1 1
HOOXUP W1RES 1073 620 &00 159% 53 53 328 48 48 3396 T01 701
HOVE CAALES 1% 14 14 & & 3 0 o b 20 20 20
MACHINE MATKTATNENCE 1 1 1 ] <] -} o [} ] 1 1 1
POSITICN EQUIPMENT ] ] o Q [+] -} o 1] ] [+] o o
SCRLE ROOF & S 5 Q o} [} ] o o ‘s s 5
TRENSPORT SUPPLTES ] o [+] o [+] o o o 1] 4 o 0
RIDE EQUIFMENT 124 124 31 161 161 %0 27 27 T 312 312 T8
RERATL EQUTPMENT 13 12 13 17 17 17 0 Q [} 30 30 3o
DTHER WORK TASKS 24 24 2 30 30 3 Q 4] 0 S4 54 H
USE HANDTOOLS 25 25 [ 21 21 5 [+] o [¢] &6 46 12
HALRING 3 3 3 o o] o o o] ] 3 3 3
ENTER/(FAVE MACKHINE 0 [+} ‘0 [} a s} ] »] [+] 0 Q o
LOAD;UNLCAT MATERTALS 1z, 12 6 3 3 2 o ] o 15 15 8
WIREMAN( INSTNEY 1299 826 25 2233 291 9 355 75 z 3887 1192 LY

33 INJURIES OF 5286 TOTAL TNJURIES IN TABLE Page 85

JOB ACTIVITIES AT TIME OF ACCTNENT 8Y REGULAR J0B TITLE RUN 37 5/T6

SURFACE JO= TITLE -

MINTNG -CCMPANIES ° MINTNG FAMILIES PUBLIC AGENCIES TOTAL 1974 COSTS

MINING TASK ARYIVITY TOTAL ANNUAL  INJURY TOQTAL  ANNULL  TNJURY TOTAL ANNUAL  INJURY . TOTAL ANNUAL [NJURY
AT TINS DF ACCICENT 500 400 s00 $00 500 $00 £00 500 $00 30 7 s00 $00
ARYUSH FLONK 1555 1256 1258 1423 41 41 923 +9 49 3941 13486 1346
MACHINE MATNTAINENCE 7 7 g i bl Q G k] T 7 7
CBSFRVE NPFRATISNS 2% 24 249 36 36 36 <] Q o 00 &0 60
RTCE EQUIPMENT = o e o 0 o 0 o [+] ] o o
SH{TCH TRACKS B3 4 4 Q o4 o D o 4] » & &
SPRAG/RLOCK/CHOCK MINECR & & & 0 [ 2 ° o] o] 4 4 %
OTHER WORK TasSKS L 7l -] 9N 91 -] 0 [ 0 162 W62 15
ESCAPING HAZART 3 3 3 a Q o 4] o Q 3 3 3
DPERATE uWELLER [} 4] Q o ] ] Q [ o 0 o] ]
USE BANCTONLS 2 2 2 ] [} ] [¢] o o 2 2 2
WALKING 3 3 3 ° ] o ¢ 0 4] 3 3 a
ENTER/LEAVE HACHINE 79 79 T9 44 4% &4 b &6 13 is9 199 199
LDAN,UNLCAD MATERTIALS 7 T & 2 2 1 o 1] 1] 9 9 s
SUXFACE JOR TITLE 1799 1560 61 1796 214 9 989 115 s 4284 1789 75

24 INJURIES OF

92856 TOTAL TNJURIES Ih TaorE




ACCTNENT CASY INDEXES FM2 1974 AT UNDERGRCUNN BITUMINCUS CUAL HMINES USING CAIF YPDATE DN &FLS5/ 75

J08 ACTIVITIES AY TIMNE OF ACCICENT BY

OTHER FUNDEFINED JINa

REGULAR JOR TITLE

RUN 37 5770

MINING COMPANIES MINTNG FAMILIES PUBLIC AGENCIES TOTAL 1574 COSTS
MINING TAaSK ACTIVITY TOTAL ENNUAL miuey TOTAL ANNUAL Insuny TOTAL ANNUAL INJURY TOTAaL ANNLIAL trauey
AT TIME QF ACCIOENT $00 $CO $00 500 406 500 00 00 00 $00 $0o £00
BRUSH FLOOR 933 495 &35 225 20 20 SE0 &6 55 1824 581 581
QTHFR/UNNEF TNEN Jns 339 495 495 325 20 20 360 ea 56 1824 s81 sat
1 INJURTES OF 286 TOTAL INJURIES IN TABLE
Page 87

SUMMARY TAALZ RY REGULAR JUB TITLE

REGULAR MR TITLE

MINING CCMPANTES

MINING FAMILISS

RUN 3/ 5776

PUBLIC AGENCTIES

TOTAL 1974 CQSTS

TOTAL
so0

BATTCRY STATINN CPER
BELT CLYAMNER(INSIDE)
BELT VULTANIZER{INS]
BELTHANIFACE)
BELTMAN(NCN=FACE)
BRAXEMAN/RORE RICER
BRATTICE “2N
CAGER(INSICE!
CHATRMAN

CLFANUP MAN(NNIN-FACE)
COAL DRILL YELPER
COst DRATLL QPERATAR
CoAL OUMP OP{INSIDED
CONTINUDLS MINER HLPR
CONTINUIUS M;NER OPER
CUTTING MACHINE FELPR
CUTTING MACHINE QOPER.
DISPATCHER(INS IDE)
DRIVER{ INSIDE)

OUST SAMPLERIOUTSIDE}
ELECTR. HLPI{NON-FACE}
ELECTRIL1AN WLPIFACE)
ELFCTRICIANIFRCEY
ELECTRIC [AN[MASTER)
ELECTRIC TANINON=FACE)
ENGINEFR

FIRF BNSS/EXAMINER
FOREMAN{FACE)
FOREMAN( INSTDEY

FOREMAN{MTZE,NUTSIOE).

FOREMAN( PREP PL ANT)
FOREMANSMANAGER [ASST)
FOREMAS/MANAGER {MINT)
HOTSTHMANLINSIDE)
INSPECTOR

JACK SETTER/LONGWALL
LEANRER{FACT)

LARQRERY INSIDE)
LOARER HEAC/RASCOE NP
LOADING MACHINE HELPR
LOANING MACHINE DOPER.
LONGHALL OPERATOR
MECHANTC HELPER[FACEY
MFCHANIC HLPRIINSIDF)
MECHYANTC{FACE)

58
930
21
5651
1512
813
814
14

&
266
151
2624
716
98320
24168
332
2636
17
364
13

&
a0l
2529
127
802
27
2le
T436
3353
149

166
3922
3092

3231
19293
7090

4630
12962
166
415
101
17371

ANNUAL
£00
58
73
21
L2146
1512
%78
al4
14

6
2686
18
2265
183
710l
1S277
352
1762
17
34
13

&

301
2362
99
659
27
214
5904
1967
149
2
766
?3:5
3093
55
2880

L7729

6128

2
3g37
11128
166
az4
101
15522

INJURY  TOTAL  ANNUAL  TRUDRY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  INJURY
309 500 500 00 00 100 %00 $00 300 300
S8 1oe 1c9 109 Q 0 +] 167 167 167
11 1086 909 14 137 137 2 2153 1777 27
11 T 7 4 Q [} Q . 28 28 14
23 4582 2650 te 16886 530 3 11719 7394 40
9 1637 1637 Lo 411 266 2 3415 3415 21
9 &90 488 10 Q9 o ] 1503 966 19
8 $68 948 q 9 9 Q 1771 1771 1?7
5 23 23 8 0 '} a 37 a7 12
2 o] o o [+] a 4] .3 & 2
22 325 328 27 a ] o 591 591 L9
é 138 24 g ] [} ] 289 42 14
26 2058 1361 17 401 o5 8 5082 aTa2 7
59 3467 256 18 1952 95 & 6135 So4% 35
25 14778 4809 17 3305 4927 2 27713 12407 43
4% 16873 6B10 16 94L9 132 3 50460 2152% 65
11 455 %55 14 142 162 & 949 949 30
20 5184 1243 4 1256 a3 2 90T 3218 37
3 12 12 2 L} o) ] 29 29 &
T 477 &TT 9 59 50 1 891 891 15
3 15 15 % [} 5] <] 28 28 T
3 & & 2 [+] ] [+ 10 1a s
20 276 2786 18 152 152 10 T2e 727 49
1o 3275 2959 12 264 264 1 &058 5585 23
5 181 146 8 ] 1] o 308 245 14
10 1141 219 1% ° 0 o 1943 157¢ z5
T an 38 10 0 G [:] 13 6% 16
5 172 172 & 0 0 o 386 L1 9
15 SEHT 6362 17 594 | a3l 1 17670 12699 33
28 4948 935 13 L£05 118 2 9906 aoz2e 43
[ 2732 273 10 3z 32 1 45% 454 17
2 11 11 11 Q 0 ] 13 12 113
14 1080 572 11 89 a9 2 1915 1627 27
55 15142 1980 %9 2036 246 & 21100 4542 1l4
387 1219 132 17 9% 9% 12 4406 3320 415
9 152 152 25 [+ 1] [+ 207 207 34
29 2991 1154 11 1171 k4] 1 7403 4130 40
17 21210 . 12141 11 3208 1824 -] 1 43711 31338 30
18 Q095 5698 13 856 471 1 17041 12307 28
2 E] 3 2 -] [} ] 5 5 5
9 2490 1075 26 795 415 10 7915 5327 127
44 B&TS 3899 15 4345 830 3 25912 15857 &2
B 258 258 12 ] ] 4] 424 *24 19
9 269 311 o 153 153 4 937 788 22
[ no 110 8 Q [+] (] 211 211 16
28 17003 6876 12 4167 13285 2 38541 23787 42
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ACCININT FAST TNNEXFS FP2 1974 T UNDEAGOOUND RITUMINOUS Coat MTES USTNG CATE UPOATE ON 6718735

SUM4ARY TASE PY RFGULAR JOR TT1TLE
{CONTINUFD)

MINING [OuPANTES

MINING FAMWILIES

PUBLIC AGFNCLES

RUN 37 5/76

TOTAL 1974 COSTS

TOTAL  ANNUAL  IT4JURY  TOTAL  ANKYAL  TMJUSY  TOTAL AnwuUAL  TNJURY  TOTAL AKNUAL  IHJURY
RFGULAR JFR TITLE 300 $00 300 $00 Q0 $02 500 300 300 300 00 $00
MECHANTE CINS TNE ) 22<8 1849 12 2381 1944 13 L&6% 184 1 4843 3957 27
MECYANIF{MASTER) 9 L] 2 1 1 o] 0 ] Q 9 ] F4
SOTORYAN (THSTNE} IOy 13 7366 20 ecee %375 12 1078 1078 3 17862 12819 ET
UILER/GIFATER(INTIDE] 192 193 ] 144 lad 3 Qo 0 -] 337 337 1t
PUMPER 445 445 8 346 LTS -3 40 %0 1 B3} a3l i5
|nc BRILLFATINSINF) 1653 927 s1 5556 350 19 1540 206 1 8789 14723 82
ROCE TQSTIR{FACF] 82 182 ¢ 147 147 5 ao 30 1 359 35% 12
ROCK ZUSTFRINNN=FACE) 228 228 8 200 200 7 79 7% 3 597 507 7
ROCK MIFPINE QPERATOR 37 37 19 57 57 29 =] o 0 24 9& o7
RIC K™ an 540 181 11 1531 208 15 [y a ] 2080 169 28
RANMAN{ INSTNC) 21 21 S & & 1 o 0 1] 25 25 ]
RONF RCLTIR 33206 30943 22 44287 22588 16 11310 3046 2 93803 S68TT 40
ROOF oCLTER HELPER 973 770 14 1521 1193 22 [1] Q t 2494 1563 36
RONE BOLTER MOUNTED z0 20 5 17 17 % o 0 o 317 EXd 9
SAFETY NIQECTTR 1 1 1 [\ ] =3 Q [} o 1 1 1
SCONP CAR OPERATOR 4243 3453 35 5%68 1508 15 2447 150 1L 12658 5212 52
SHOOTERJRLASTER {FACE) 1209 1209 b:] 1877 1677 14 64 &4 1 2650 24950 25
SHOPMAN{INSINE) & - L4 0 0 Q 0 o o % bd &
SHUTTLE C&R PR{FACE) 14547 1302¢& 18 13224 1CCJ5 13 2483 955 1 30254 23986 32
SUPTRINTENIENT 284 128 10 181 %15 312 73 73 [ 1138 616 %7
SUPPLY NAN[FALE) 1722 | L4563 18 2116 1322 16 1109 z22 3 4547 3007 37
SUPPI Y MaM{MON-FACE) 1156 824 15 1764 9594 13 910 152 a 1830 1870 as
TAT{GATE CPERATOR L& 14 5 g g 3 0 o 0 22 22 1
TIMAERPMAN(FACF) $885 T183 22 1145% 4144 13 2536 549 F4 23936 11976 37
TIHAERMAN(NCN-FLACE) 437 “37 10 593 593 14 &4 64 4 1094 1094 26
TRACKVMAN 1910 1257 11 1gle 15641 10 643 493 3 4172 35641 24
TRARSIT MaAN(TSICE) 5 5 s o -] o o [}} o 5 s -
UTTLITY MaANUFaCH) 2262 1526 13 3112 1759 15 2826 314 3 9200 3539 20
YENTILATICN(FACE) 12C5% 1195 12 zZm 1287 14 273 273 3 2779 2755 29
VENTILATION RAN=-F 4G E) 351 -226 -T ~38% 258 -8 -0 ] [ -120 484 14
WETER LTNE MaAN 27 44 T 1 1 o o [} -} ri r4-3 T
WELNERI INSTNE) 220 2?0 a 292 232 10 [} ] [} 502~ 502 19
HIREMEN(FACE) 191 191 8 251 251 11 o 0 -] ok2 “o2 19
WIREMAN{INSINE) 12&9 A26 25 2233 29N 9 355 75 2 3887 1192 ELS
SURFACE ara TITLFR 1739 1460 &1 1596 214 9 989 115 - £38% 1189 5
NTHER/UNNEF INED JC3 939 495 495 325 20 20 560 &b &6 132% 581 561

235948 193834 ZL  2e5605 127732 14 67617 17969 2 969170 339535 37

T T S2BG INJURTES OF %286 TOTAL TNJURIES IN TRBLE _
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ACCICENT CNSY TNDEXES FMR 1874 AT NDIRZA0UND BTTUMIRLLS CDAL MINES USING CATIF UPDATE OR 5715775

SUMMARY TARLFE Py MINTNG TASK ACTIVITY AT TIME CF ACCTIOFNT

RUN 37 5/T¢

PINING FO¥PENTES WINTKG FAMTLIES PUBLYL ACGENCIES TOTAL L9774 COSTS
MINTNG TASK ACTIVITY TOTAL  ANKUAL  TNJURY  TOTAL  ANNUSL  INJURY  TOTAL  ANMUAL  INJURY  TOTAL  ANNUAL  TNJURY
AT TIKE OF ACL1DENT 1C0 00 0D 100 ELL) 00 00 s00 300 $00 $0C $00
ARUSH FLADR 3R39 2374 103 8132 324 14 3008 219 10 14973 N7 127
ARYSH RMNE s 5 ] 1 1 1 4] ] 1+ & ] ]
CHANGF n1T 25¢ 140 & 231 155 T 59 59 3 £45 354 ls
CHANGE De1LL 1309 50 s 130 1 E] o 1} o 31y a1 8
CLEAN RHIT 4 2 1 3 3 2 -] ] 9 5 F] 3
CLFAN Rl@ 10886 407 27 1756 150 11 174 246 2 3016 673 40
CLE&N y° 2527 22¢<6 16 3290 26139 L8 200 200 3 8017 S11S 35
CONTINUDUS “INF aL12 6626 46 4908 2239 lé 3606 468 3 16626 9333 &3
DUuS SYQTTLE CAR 14 14 3 138 13 & a [s] s} 32 32 &
DRILL FACF 375 ars 12 s88 £1] 20 L] 3] [+ 963 963 32
DRILL =LCF 11720 90R9 15 16503 9471 té 1423 893 1 30046 ' 19453 32
EMPTY DUSTANX 2 72 9 98 9% 12 Q ] o 168 168 2l
EXTEND CONVEYNR . 113 113 38 1% 15 25 6% (1] 22 257 25T 8a
ELFLTRITAL ™MAINTATNENTE 2657 22480 33 2511 333 = 128 58 1 6410 2721 &0
GFY READY FOR WORX TASK 178 128 14 241 241 27 a o ] 369 369 41
HAND LOAD 129 129 21 142 142 24 9 9 1 280 280 47
HENG TURING 135 &R & 56 1 [4] 0 13 o 194 49 &
HCOZUP WTBFS 1619 329 93 2507 T9 11 328 48 7 %554 T7e 111
INSCAY agLT 12859 10377 az 13441 %328 17 3879 1152 & 30179 16857 52
THSERT rHARTE 111 11 16 T 71 0 T4 76 11 Z58 58 ar
INSPECT EQUIPHMENT 3748 . 3ré 7 419 419 4 101 101 2 B9s 894 18
INSPECT ™MINT 2399 2039 70 <305 628 22 793 126 L4 B%&97T 2793 9%
LOAC SHEUTTLE CAR 13 13 2 ] 8 1 0 o 0 21 21 3
SET HYDRAULTE JaCK 3830 2851 &7 3154 $92 1 1560 106 F 8548 3569 58
RELOCATE HYNRAULIC JAMK 2795 2427 92 218 482 4 1217 142 k) 6192 305L 117
REMNYE HYTRAULIC JACK . 262 262 ié 299 299 19 ilG 114 7 &7% 675 42
MNOVE CARLES L0898 R 33 9210 4557 1 2688 787 E] 23096 14829 S2
MARK HOLE 4 4 4 4] a il 1] o +3 4 4 4
MACHINE “28INTAINFNCE 7096 579Y 16 7630 £257 13 1961 505 1 1668 10559 28
SERVICE MaCHINE 1385 LE74 11 1852 1244 13 445% %4 1] 3681 2T62 29
MARK PNNE 1584 185 141 540 166 33 362 54 11 2284 928 188
POSITICY EQUIPMENT 566% 4623 22 8574 3466 16 &457 4946 2 23095 8862 40
PRY FACE/RIA/ROCF 114 4C2 14 520 520 18 66 66 2 983 988 34
ROCK DUST 889 742 26 £77 610 2t S0 S5u 2 1816 1e22 %9
SFT PRNPS <030 7216 25 12470 4441 1% 2392 70T 4 24492 1236% 43
AELOCATF PROPS 57 300 1z 734 663 27 86 B4 3 1215 1047 «2
REMOVE PROPS 343 363 8 498 498 12 &7 &7 1 888 [:2:1.3 22
SET SPATTICE 2464 2445 3z 1349 1349 15 127 12T 2 3922 - 3922 52
S4NCT Coay 356 %8 9 624 62% 16 ] o ] 980 9BJ 26
SHNNT FLOC® 0 o] ] 4 F 2 -} & o 2 z 2
CLFAN-UP FALL 3125 2773 252 2332 352 2 23s ki T 5692 3197 291
SCALE PONF 7885 5794 8 52562 155& 23 hblh 338 5 17561 -3-2-1-3 126
Suap 108 105 £ %0 90 30 a7 97 32 292 292 a7
ORILL TFST WCLE 2 2 rd 13 1 1 Q 2 0 3 3 3
TRAK 1M 3222 2420 28 3231 1870 22 723 343 & T1T6 4632 55
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ACCIDENT COST INACXES Fne 1074 AT UNITRGSROUNDG RITUIROUS COAL MINCS USENG CRIF USDATE ON  §/15775

SUMMARY TARLE BY =INING TASKX ACTIVITY AT YEI™E OF ACCEIDENT
ICCRTINUFED)

RUN

37 5176

MINING COUPANTES MINING FRMILTES PURLIC AGENCTES TOTAL 197% COSTS
MIKTNG TASK ACTIVITY TOTAL ANNUAL  INJURY  TATAL  ANKUAL  TNJURY  TOTAL ANNUAL  IRJuRY  TOTAL  ANNUAL  INJURY
AT J1%E OFf ACRINENT 500 %00 LT 100 500 $00 s00 500 00 $00 $00 [¥eld]
TRAY PYT T €60 13 1087 %92 20 &4 &4 1 15&en 1717 34
TORQUE °OLT 253 2432 10 &5 455 19 [ "o [ 708 109 28
TEST Eone i1 162 20 247 247 31 o -] 2 409 509 €1
TRANSFORT SUPTLIFS -1:13 828 10 901 o0l 11 134 135 2 1841 1841 22
SET RCPF(WIMNAHY JACK 34 57 3 70 70 3 1] (1] [\] 127 127 [
RELFASE FOPFCWINCH] JACK 14 14 1% 19 19 19 [} 0 1] 23 33 33
TICHTEN ROASFIMTINCH) JACK 13 13 3 21 21 s 0 :] [ 24 3% 9
OFPERATE SHUTTLE CAP 7833 £558 22 T0660 4879 17 278 87 1 15170 11705 40
CPERATE JITMEY 370 are 12 455 45% 15 50 50 2 B75 875 29
OPERATE TRACTOIR 2121 1s08 20 3139 1143 14 2543 138 2 1813 2889 3s
OPR WAINLINE HAULAGF FQP 109 109 16 130 130 19 o o o 239 239 34
DPERATE MANTRIP Can 269 269 1L 377 377 11 141 141 LY 887 8a7 25
LAY TRAFK 218 173 1¢ 192 168 9 75 75 & LBs Ll6 23
SUPERYISE 2543 1543 1 2339 577 14 BEl [3) L 6263 2181 53
DBSERVE MPERATICNS Q04 8290 16 1572 1350 28 309 e [ 2685 2479 %9
TOLE WORKTIMFILUNCH,ETCY 2813 2454 39 E1RR.) 1663 z6 EL e 3%% > o280 4451 Tl
RIDE FOUIPMENT 4637 37035 16 6133 3814 16 1818 490 2 12608 4009 D
COUPLESUNCOUPLE MINE CAR 5291 4636 a5 7510 1536 1l 517 1BS 1 13418 £357 47
SWITCH TRACKS 111 111 ] 117 L7 [ 4B 45 3 276 2758 15
SPRAZ/BLOCK/CHOCK MTNECR 539 171 12 384 198 14 0 4] +] 923 349 26
LB&ANsUNLCAN MINECARS 166 166 24 231 231 33 [ 5 z 403 403 F:
RETRAIL CQUIPwENT o998 998 L2 1208 1Z68 L5 233 £33 3 Z45% 2499 29
QTHER WORK TASKS 27901 22791 12 350832 23122 13 5901 2508 x &3R55 49523 27
HECOVERFRFTRIFVE MTL/EQP 164 164 & 149 149 & 0 o 5] 293 292 11
NPEPSTE CCHNVEYOR agLT 1o 10 3 iz 13 4 [} ] 9 23 22 B
ESCAPING HAZARD 1110 193 40 1184 350 17 1480 133 7 3775 1276 &%
UHICIC N 6041 s12r EL) 8737 Z%63 43 2167 37 z 16943 B&27 59
REFLECE TROLLEY POLE 90 90 3 &6 56 z ] ] v} 156 156 [
CROSSOVER FONVEYQR -2321 =321 12 1513 S13 21 H 5 [} 839 6329 339
UNDEEINEE. .. . .. ’ -6 - & -6 . 5 5 2 0 ) ] =11 - LE Rn
OPFRATE WELDER 3797 2499 106 3454 472 14 75 75 2 T224 4046 123
USE HanNnTCoLS $932 53648 7 7273 5599 7 1296 362 0 15499 11309 15
OPERATE POQUWER TOOLS 298 243 9 362 31e 11 0 ] 0 650 562 20
WALKING T9CB 7460 15 9493 £705 12 1140 648 3 18561 13611 28
OPERATE CUYTTING MACHIKE 217 217 11 387 367 18 0 o [} S84 58e 29
QPERATE/RIOF COKV PELT 1044 340 12 1012 390 13 %D 40 1 2096 776 2T
OPERATE CLEANING PLANT - 8 -8 [ -3 3 -3 [}] o o 11 1 11
OPERATE ROCKNUST “ACHINE 93 192 16 360 360 30 6 ] ] -559 559 47
QPERATE KOIST . 272 240 11 323 202 g 68 &8 2 T3 511 23
OPERATE LOCAMATYIVE 6202 5016 34 5820 1662 12 1859 °5% » 14061 T&32 S0
ENTER/LEAVE MACHINE 2736 2409 -13 3311 2065 11 738 232 1 6785 470G -268
PICK SLATE 29 EL) 12 101 101 34 0 a ] 143 140 47
LOAO,UNLOAN MATERIALS 4303 BosY 12 10575 T94e 12 1939 1178 ] 21897 17181 26
SPOT CAPSIPLACING) 2122 a2z 173 1360 274 15 25 26 1 4508 3422 190
OPEN/CLASEZLIFT CHUTE -2 8 91 13 57 - 5T 29 47 AT 24 195 f.195 93
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SUNMARY TAGLE BY MINING FTASK ACTIVITY AT TIME 0OF ACC IDENT RUR 37 5,78
{CNNTIXUED)

BINING COUPLNIES MINING FAMTLIFS PURLIC AGENCI¥S TQIAL 1974 COSTS
MINING TaSK ACTYIVYTY TOTAL  AKNUAL  ThJUQY TOTAL AWNNUAL TWJURY TOTAL ANNUAL  NJURY TATAL ANNUAL  THJURY
AT TIME NOF ECGICENT 300 s0n $00 %00 %00 D0 %00 %00 300 Q0 300 360
NPEFReTE LOAQING MACHINE 15421 12533 . 43 1549% 3439 17 4BEY 1024 s 38799 16996 s
235948 1938345 21 2583605 127732 T4 87617 17969 2 569170 339525 a7

9286 INJUATES CF 9286 TOTAL (NJURTES 1IN TARLE
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ACCIDENT CAST IRDEXTS FOP 1974 AT UNDECGADUND RITUMINJUS COAL YINES USING CAIF UPDATE DN 6/15/75

SUMMARY TaR1E PY KATURE OF [RJURY RUN 37 S/7%
MINING COMPANTES MINING FAMILIFS PUBLIC AGENCIES TOvAL 1974 COSTS
TOTAL  ANNUAL  IRJIURY  TIOTAL  ANMUAL  INJURY  TOTAL  ANNUAL  ITNJURY TOTAL  ANNUAL  INJURY
NaTURF nF INIURY 00 w00 SO0 1930 500 00 400 00 200 300 sc0 500
AMPUTATICN/SNUCLFATICN 15053 DS e 186223 514 s 73 z 2 31349 1621 14
ASPHYXIAZORCUNIAGR Q Q 1 20 20 2z 0 ¢ o 29 29 3
AYRA/ICALE (WFAT) 1702 1342 24 730 403 B 187 187 - 2619 1922 38
PUIN{CHEMICaLE S0 50 2 51 51 2 +] & c 101 101 3
CORCUSSINN 175 175 13 274 274 21 0 1] 1] 459 449 35
CONTUSICON/CRUSH/ AR TR E 56791 50457 15 55601 31343 9 12394 4009 T 124T8K 35849 26
CUT/LACTRATION/PUNLTURE 93137 9336 [ 114%8 11498 8 1301 1301 1 22135 22135 15
DER¥ATITIS i 1 0 2 2 o] 0 [+ b 3 3 1
BTSLOCATICN &nz 842 15 T8RS T84 18 175 1719 £ 1401 1401 a?
ELECTIC SHOCK 5934 $160 323 L6452 287 18 283§ 1R0 iL 12911 5627 352
FRACTUSE 45973 41250 34 5E454 39805 a2 9822 4789 4 LOT249  B4Ou4 70
HEARTNG LOSS/TMBATRMENT 173 28 & 144 25 s> -] [+] ] 217 53 1t
HERNT2/2UPTURE 880 880 14 1802 1602 25 171 171 3 26353 2653 41
RAPTATION FXPOSYRF Q 0 [+] D Q o] [ o Q 0 -] ¢
SCRATCHES/ARRASICNS 365 365 3 676 676 ] 96 96 1 1137 1137 1t
SPRAINS/STRAINS 21519 27519 12 33024 33024 14 351y 3518 1 64061 66061 27
RULTIPLE INJURTES 48509 37085 83 63041 8171 18 26102 2629 6 137652 47835 107
OTHER/NCT SPECTEIED 22336 18830 1164 26039 1053 (1] 11241 852 53 40116 2053% 1283
235948 193834 21 285805 127732 14 &6T61T 17969 2 S5&S170 339535 37
®286 INJURIES OF G206 TOT4AL TNJURILS IN TaRLE
. Page 93
SUMHMRRY TARLE BY UNDERCAQUXND MINTNG ETHQO RUN 3/ Ss7¢
FINING COMPANTES MINING FaNTLIES PUBLIC AGENCIES TOVAL 1974 COSTS
UNPERGROYND TATAL  ANNUAL INJURY TOTAL  ANMUAL  [YNJURY TAOTAL ANKNUAL INJURY TOTAL ANNUAL INJUARY
RINING ME THDIN 300 500 $00 00 300 300 $00 00 500 $00 $00 %00
coNTINUNUS 151088 120548 19 186633 25495 13 48185 12248 2 385906 217311 34
CONVENT IONAL 77538 67461 26 71852 35733 15 17976 5320 2 167166 111514 42
HAND LOAD &23 &97 9 1002 134 13 0 [} o 1625 1231 22
LONGWALL 6609 5328 1% 6318 3770 13 1456 38} 1 14473 479 33
23594BF 193834 21 265685 1277132 14 67617 L7965 2 569170 339535 37
9286 TNJURIES OF 9286 TAOTAL INJURISS TN TABLE
Page 94
ACCTNENT/ILLNESS TYPES RY DFGRFE OF INJURY RUN 3/ 5778
FAYRLITY
MINTNG CCMPANTES MIRING FAMILTES PUBLIC AGENTIES TOTAL 1974 COSTS
JTYPE OF ACTIDENT/ TOTAL ANNUAL  INJURY TOTAL SNNUAL  [NJURY TOTAL ANNUAL INJURY TOTAL A&NNUAL  [NJURY
JOCCUPATIUNAL TLLNESS GO 00 $00 too o0 00 00 00 00 00 s00 00
JFALL DF R0OOF 61464 47501 1058 68299 2497 55 26090 2219 49 155853 237 1163
| PRESSURF RUMPSADRST 2433 20468 2068 1742 44 L4 1153 &8 68 2318 2177 27T
FALL OF racesmIarssSIoe 7900 Ti7) 1793 2764 37> 93 2690 199 S50 13354 TT42 1918
SLIDTRG/FALL NG MATFRIAL 8a2 93 31 4244 120 40 3225 163 54 8313 376 125
STEP/KNEFL CN OBJECT 1128 799 129 1298 52 52 552 L1 &6 2976 897 897
HAULAGE 205847 16301 112¢ 20187 991 &6 8031 £78 43 4BoéS 1B4T0 123t
ELECTRICTTY ES97 7219 1444 61LS 251 50 3478 249 50 1682385 TS 1544
MaCHINERY 24141 19922 1329 20637 188 53 1603 70 &7 sZLel 21430 1429
FATALITY 127045 121461 1142 125086 s511s 57 52814 4332 49 306945 111128 1249
] F aTs LIUR TN TA '
89 TNJURIES O 2ZBE T U TRJIURIES SLE Page 95
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ACCITENT CAST INNEXES FOR 1974 AT UNDCRGRIOUND A ITUMINAUS CNAL MIKES USING CATF UPDATE ON &/15/75

ACTIRENT/ILLNESS TYPES Ry DEGRFE NF TNJURY RUN 37 5776
PERMANTNT TOTAL
MINTNG COMPANIES MINING FAMTLIES PUSLIC AGENCIES TOTAL 1976 COSTS
[TYPE OF ACCITENT/ TOTAL ARNUAL IKJURY  TOTAL  AKNUAL  [NJURY  TOTAL ANNUAL  INJURY  TOTAL ANNUAL  INJURY
InccueRTrEmar TLLNFSS 00 00 300 300 s00 00 500 502 $30 302 3090 $00
[FaLy OF ROOF 2537 80 &D 2135 62 a1 112% 35 17 5202 17¢ B8
PERH&N?N;‘;;;AL 2527 ;1] &0 2136 &2 E2) 1124 34 17 S802 176 bid:]
2 INJURIES OF 9286 TOTAL INJURIES 1N TABLE
Page 95
ACCINENT/ILLNESS TYPES BY [FCREE OF INJURY RUN 3/ S5/76
PERMANENT PARTIAL
MINING COMPANTES MINING FAMTLTFS PUALIC AGENCIES TOTAL 1974 COSTS
TYPE NF ACCI1CFENT/ TOTAL ANNUAL  INJURY TOTAL ANNMUAL  INJURY TOTAL anNUAL  INJURY TOTAL ANNUAL  INJURY
OCCUPATECRAL TLLNFSS 00 500 500 00 s0Q 200 300 soe 00 150 390 200
FaLl nF ppone 1230 58 1S 952 29 7 69 2 1 2251 av iz
SLIDING/ZFALL ING MATERTAL 515 a3 9 731 as B o 0 0 1246 Bl s
HANDL TND MATERTAL 2143 141 3 1950 60 3 ] 1} o 4093 201 10
HANCTOOL 37s 36 5 284 10 2 k] o [+] 658 &b 8
HAULAGE 4019 243 10 4563 137 s 4 o 0 B5As 380 15
TXPLISIVE/ARFAK ING AGENT BT 9 9 158 s s 0 0 o 245 1s 1%
MACHINFRY 6836 38l 10 7709 240 & 0 a 9 14£54% &21 16
PERMANENT PARTTAL 15204 911 9 163647 519 o 3 2 ) 31624 1432 14
100 TNJURTES QF 52E6 TOTAL IKJURIES IN T2BLE Page 97
ACCINENT/ZTILLATSS TYPES By CECRFE OF INJURY RUN 2aF "6
TEMPORARY TOTAL
MINING COVPANIES NINING FaAsILIES PUALIC AGENCIES TOTAL 1974 COSTS
TYPE QF ACCTNENTS TOTAL  ANNUAL  TNJURY TOTAL  BNNUAL  INJURY TOTAL ANNUAL INJURY  TOTAL ANNUAL  InmJuRY
DCOUDATICNAL TLLNFSS $00 D0 300 200 00 100 2092 $00 00 300 00 $00
atL CF ROAF 12400 12400 18 20781 20781 30 23153 23153 3 3%53¢4 35534 51
PRESSURPE RUMPSFRURST 20 20 5 29 29 k4 il 0 49 49 12
FALL TF FACE/RIPSSTCE 29469 3869 19 6411 6411 32 810 810 » 11090 11090 55
SLIDINR/FALLING MATERTAL 2156 2158 14 3431 3431 22 %59 %59 3 S046 5046 a9
SLIP/FALL gF PERSON &7T23 6723 17 Co4 9Cos 23 1241 1241 3 1T058 17058 &
HARCLING MATERTAL 9578 476 13 13042 13042 18 1346 1348 2 23864 23864 3z
ANDTOOL 3186 ERALT- 1 156 4166 16 37 317 1 8269 8269 27
TEPFKNEEL QN QSJECT 1033 103> 9 1936 1936 e 211 2Ll 2 180 3180 29
STRIKING/SUMPING 1130 1130 8 1437 1437 10 112 112 1 267% 2579 18
EULAGE 15741 15741 17 22791 22781 25 2240 2250 2 40762 40762 44
EXPL SICN NF CAS/CUST 2% 24 12 11 11 L] [ [+3 o s 3S 18
EXPLUSIVE/AREAKING AGENT 312 312 15 581 581 28 89 a8y K 982 982 47
ELECTRICITY 184 184 13 243 2583 17 65 66 5 493 453 35
MACHINERY 12489 12489 1& 20314 20314 27 2330 2330 3 35133 3513 46
SUFFQCATICN 9 9 1 20 28 3 a o o 29 29 H
MINE FIRE 1 1 L © -] 0 ] ] 1] 1 1 1
CTHER LCCIDENTS 1008 1098 14 1514 1514 19 264 264 3 2876 2876 37
R IFTING/PULL ING 11839 11830 18 15634 15634 23 1783 1763 2 29235 29238 4%
IGKITION OF GAS/DUST 3 3 3 11 11 11 Q ] o 14 14 14
[TEUPQEAPY TOTAL 81892 81692 16 122036 12202¢ 23 12601 12601 3 217328 217329 42
£223 INJURIES OF G286 TOTAL INJURIES IN TABLE Page 98
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ACTFOENT COST TROPXES FOR 1974 AT UNDFRGROUND RITUMIKCUS COBL MIN®S USING CAVE URDATE ON 6713775

ACCIDENT/ILLNFSS TYPES AY DEGITE DF INJURY
METIICAt =N LCST TIME

RUN 37 557D

MINING COMPANTES MINIKG FAMILTICS PUSLIC AGENCIES TBTAL 1974 CQSTS

TYPE UF LLrIDENT/ TATAL ANRUAL  INJURY TOTAL  ANNUAL  [NJURY TOTAL ANNUAL  INJURY TOTAL ANNUAL  TKJUEY,
OCCUPATICAAL TLLMESS 400 $00 $00 $00 $00 $09 00 D0 $30 00 400 100,
FALL TF &OOF 594 $94 2 L o 0 o] 0 o 594 594 2
PRESSURE BUMD/AURSY o o ] 4] -] -] 1] [s] ] ] 2 <]
FALL COF FACE/RIR/SICE 131 131 2 0 0 +] 0 o *) 131 131 2
SLIDTNG/FALLING MATERTAL 1e7 187 2 [+] [ <] o [+] ° 187 1687 2
SLIP/TalLl AF PFRSOM 176 114 3 ] [+] 4] [1] 13 o T8 7% 2
HANDL ING MBTERTAL 1385 1385 Z o ) [+] ] ] ] 1385 1389 F4
HANCTCOL 1013 1013 2 o [+ Q ° [} 1] 1013 1013 2
STEP/KNFEL €N ORJECT 177 177 2 a Q 1] 1] ¢ D 177 177 2
STRIKING/RUMPING 255 255 2 0 4] ] [+ 0 o 255 255 2
HAULACE 1013 1013 2 ] ] ] o] ° o 1013 1013 2
EXPLOSION OF GAS/OUST 4 & 4 ] <] Q Q D 0 4 & 4
EXPLOSTVE/AREAKTING aGENT 33 33 2 0 o ] ] o a a3 33 2
ELECTRICITY 36 36 & [ 0 o o .} o 36 36 %
MACHINERY |17 BlT 2 0 +] Q [} 0 o 817 817 2
CTHER aCCIBENTS 212 212 3 [ a Q o Q o 212 212 3
LIFTIHG/PULL ING 1331 1331 % o a 0 4] o 0 1331 1331 &
IGNITION OF GAS/DUST 15 15 S 0 Q o] o o Q 1% 15 5
OTHER OCCUPATION TLLNESS L] b ] [+] o 0 ] 0 o [+ -] [+ Q
MECTCAL-NQ LIST TIME 7977 7977 2 ] [«] Q o 0 T 577 977 z

3424 INJURIES CUF 9285 TOTAL INJURIES 1IN TABLE

Page 99
ACCIOENT/ZILLNESS TYYPES RY CEGRFE OF INJURY RUN 3/ S/7s
MEDICAL—LOST TimMs
MINING COMPANTES MINING FAMILIES PUBLIC AGENCIES TOTAL 1974 COSTS

TYPF OF ACCTIDENTS TOTAL ABNURL  TRJURY TOTAL ARNUAL  ENJURY TOTAL ANNUAL  INJURY TOTaL ANNUAL  TNJURY
QICURPATICNAL TLLNFSS 500 200 00 20 300 $00 S00 s00 00 300 $C0 +00
FiLL OF ROTF 197 197 El 0 Q 0 *] [} [+] 187 197 3
PRESSURFE RLUMP/RURST 2 2 1 [ 0 [ o 9 o 2 z 1
FACL OF FACE/RIR/SICE 1L 11 1 [} [¢] 2] o e -3 11 11 1
SLTRING/FALLING WATEPTAL 2T 27 2 0 o] 0 o] [ [} 27 27 2
SLIP/FALL NF PERSCN 2l 214 5 0 ] 0 -] [« o 214 214 %
FANCLING MATERTAL 152 158 3 [} [+] 0 a a 33 158 158 3
HANITOOL 44 44 2 1} Q b} ] 2 0 L. &4 2
STEP/KNEEL CN ORJECT 41 41 3 0 o 0 a ° o 41 P 3
STRIRING/AUMPING 4 L) 1 Q [+] o 1] o [+] - & 1
HAY AGE 406 406 4 4] Q o a o L] 405 406 4«
ELECTRICITY 1 1 14 il 0 o 4] 0 9 1 1 1
MACHYNERY 164 154 3 Q Q o ] 4] o ib4 164 3
OTRER ACCIDENTS 2 2 1 Q (] o Q o o 2 2 b3
LIFTING/ PULLING 222 222 4 0 [¢] )] o ] ] 222 222 4
PEOICAL~LOST TIME 1403 1-93 3 Q -] o o [} I3 1493 1493 3

440 INJURTES OF $286 TOTAL INJURIES IN TABLE

Page -100
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ACLTRENT FOST INDEYES FAR 1874 AT (WPERARAURD AITUMIACUS CAAL HATNES USING CAIF UPDATE ON 6715775

SUv«aRY TARLE sy TYPE DF ACT INFNT/TLLNESS RUN 3/ S/78
FINING COMPANTES MINING FAMILIES PUBLIC AGENCIES TOTAL 1974 COSTS
TYPE NF ACCIMENT/ TOTAL  ANRUAL  TNIOURY  TOTab  ANNUAL  INJuty  TOTAL  ANNuAL  TNIURY  TOTEL ANNUAL  TNJURY
OCOUPATIONAL [LLNFSS 300 300 %00 £00 $07 00 300 $09 300 300 300 500
FaLL DF opDF 18422 60530 55 v216% 23369 Z1 29641 4608 & 200231 68907 -]
PRESQUIT AUMPSRURST 2455 2087 209 1771 T3 7 1143 a8 T 5369 2228 223
FALL CF FACF/2IR/SICF 11011 11182 37 9ars 6783 23 3500 looe 3 245856 1897% &3
SLIDJRLSFALLING MATERIAL 3727 2508 10 8406 3589 14 3686 &22 2 is89 3284 25
SLIP/FELL QOF PERSON 7711 7711 it 9094 G096 t2 1241 1241 2 13066 18046 2&
HANOL TNG MATERTAL 13162 11160 B teg9z 13102 e 1346 1346 L 29500 254608 18
HANDT DL 4617 4279 ] 5050 4776 & 317 317 o 9954 93T2 12
STEP/KNEEL CN O8JFCT 2377 2050 g 3234 1988 ] 763 257 1 6374 4295 19
STRIKTNG /AUMPING 13R9 13grQ K] 1437 1437 5 112 112 T 2938 2938 10
HAUL AGE 41626 34204 22 47531 23909 15 10275 2918 2 99432 61031 39
FXPLOSION OF GAS/OUST 28 28 9 11 11 [ o 9 [H 39 39 13
EXPLOSIVF/AREAKING AGENT 422 354 10 739 536 18 89 B9 2 1260 1029 28
ELECTRICTTY 8913 T440 240 4358 494 14 3544 315 10 18815 8249 266
MACHIRESY 444567 3373 7 %8460 21342 L7 9933 3040 2 102840 58165 “6
SUFFNCATTCN 4 9 1 20 20 3 0 (1] [} 29 29 5
BINF FIQE 1 1 1 4] 4] [+] [} ] o 1 l 1
OTHER ANCIDENTS 1312 1312 9 1514 1514 1o 264 26% 2 3090 3090 20
LIFTING/PULL ING 13391 3391 12 15634 15634 s 1763 iv63 2 30783 30788 30
IGNITICN DF GAS/OUST ir 18 a 11 1 z ] 0 o 23 29 ?
OTHER CCCUPATION TLLNESS ] ] ] 4] ] 4] o} ] 0 Jos o 4]
235948 193834 21 265625 127732 14 67617 17949 2 €aS1T0 339535 37
9286 TNJURIFS OF° 9206 TOTAL INJURTES IN TADLE Page 101
BUMMARY TAPLE EY CEGRFE COF INJURY RUN 37 5776
MINTNG COMPANTES MINING FAMILIFS PURLIC AGENCTES TOT&L 1974 COSTS
TOTAL  ANNUAL  TNJURY TOTAL ARANUEL INJURY TOTAL ANNUAL INJURY TOTAL &KRNUAL  INJURY
OEGREE OF INJURY 160 %00 $00 $00 3040 00 sQo 00 50 $00 300 500
FATALTTY 127045 101681 1142 1250396 5115 57 52814 4332 49 306945 111128 L249
PERMANENT TOTAL 2527 8o 40 2136 62 AL - 1129 3% T 5802 176 88
PERWANENT FARTIAL 15294 911 9 16347 519 5 T3 2 [} 31624 1432 14
TEMPORARY TOTAL 81692 B169Z 16 122036 122035 23 13601 13601 3 217329 217329 52
HMEDICAL-NO L0ST TIME 97T 7977 2 ] +] -] o 9 0 TNT . 1 9TT 2
MEDICAL-LOST TIWE 1493 1493 3 0 0 o -] [} 0 1453 - -1493 3
235948 193834 21 265605 127732 14 67617 17969 2 56917¢ 333953¢% Ex)
9286 INJURIES OF 9286 TOTAL INJURIES IN TABLE
rage 102
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BIEST SBILILIEBIRS™

rrom NATIONAL TECHNICAL INFORMATIO

An Inexpensive Economical Solar Healing System for Homes
N76-27671/PAT 59 p PCS$4.50/MF$3.00

Viking 1: Eerly Results

N76-2829¢/PAT 76 p PC$2.00/MF$3.00

Energv {~zct Book 1976, Chapters 1 through 21

VICE

ON SER

Melhods
PB-234 555/PAT

Procram

Analysis of Large Scale Non-Coal Underground Mining

281 p PCS13.75/MFS3.00

Who's Who in the Interagency Energy/tnvironment R and D

ADA-0?28 =B4/PAT 432 p PCS11.75/MFS3.00

Security Anaiysis and Enhancen:ents of Computer Cperating
Systems
PB-207 087/PAT 70 p PC34.50/MF $3.00

Evaluation of the Air-to-Air Heat Pump for Residential Space
Conditioning
PB-255 652/ PAT 293 p PC$9.25/MF33.00

Monitoring Groundwater Guality: Monitoring Methodology
PB-256 068/ PAT 169 p PC$6.75/MF3$3.00

An Air Force Guide to Software Documeristion Requirements
ADA-027 D51/PAT 17¥3 p PCS7.50/MFS3.00

The Production of Ol from Intermountain West Tar G-ands
Deposils
PB-256 516/PAT 38 p PCS$5.00/MF$3.00

PB-256 9T7/FAT 35 p PCS4.00/MFS3.00

Local Area Personal Income, 1969-1974. Volume 2: Central
and Northeastern States
PB-254 056/PAT 578 p PC$13.75/MF33.00

Feasibility of Considerably Expanded Use of Western Coal
by Midwestern and Eastern Utilities in the Period 1978
and Beyond

PB-256 048/ PAT 61 p PC$4.50/MF3$3.00

Availability of Potential Coal Supply Thro:-gh 1985 by
Qualily Characteristics
PB-256 680/PAT 121 p PC$5.50/MF33.00

Flat-Plate Solar Collector Handbook: A Survey of Prmcuples,
Technical Data and Evaluation Results
UCID-17088/ PAT 96 p PC$5.00/MF33.00

HOW TO ORDER

When you indicate the method of pay-
ment, please note if a purchase order is not
accompanied by payment, you will be billed
an additional $5.00 ship and bill charge. And
please include the card expirarion date when
using American Express.

Normal delivery time takes three to five
weeks. It is vital that you order by number

or your order will be manually filled, insur-
ing a delay. You can opt for airmadl delivery
for $2.00 North American contineat; $3.00
outside North American continent charge per
item. Just check the Airmail Service box. If
you're really pressed for time, call the NTIS
Rush Handling Service (703) 557-4700. For a
$10.00 charge per item, your order will be
airmailed within 48 hours. Or. you can pick
up your order in the Washington Informa-
tion Center & Bookstore or at our Springfield
Qperations Center within 24 hours for a
$6.00 per item charge.

You may also place your order by ftele-
phone or if you have an NTIS Deposit Ac-
cotat or an American Express card order
through TELEX. The order desk number is
(703) 557-4650 and the TELEX zumber is
89-9405.

Thank ycu for your interest in NTIS. We
appreciate your order.

METHOD OF PAYMENT
O Charge my NTIS deposit account no.

3 Purchase order no.

O Check enclesed for §

NAME

7 Bill me. Add $5. 00 per order and sign below. (Not avail-
able outside North American continent.)

ADDRESS.

[ Charge 1o my American Express Card account number

0

Card expiration date.

Signature

O Airmail Scrvices requested

Chp and mail to:

National Technical Information Service
US. DEPARTMENT OF COMMERCE
Springfield. Va. 221861

(703) 5873550 TELEX 89-5405

Quantity
ltem Number Paper Copy| Microfiche Unir Price® Toral Price’
(PC) (MF)
All prices subject to change. The prices Sub Tatal
above are accurate as of 3/77 . Additional Charge
Enter Grand Total

foreign Prices on Request.




