
tive requirements. The total impact of this study 
would be a proposed reduction of 40 positions. 

Implementation of this staffing plan is antici
pated along with other personnel reduction plans and 
efficiency producing moves. The Department has al
ways been able to use normal attrition to adjust 
personnel levels in the past. The process is ex
pected to take approximately 1 year to reduce the 
staff from 344 employees to 304 planned positions 
for the repair shops. Annual recomputation of the 
staffing plan by using queuing theory is foreseen as 
changes occur to replacement funding. If equipment 
replacement is funded at the optimum level, further 
reduction of staff requirements may be possible. 
Unfortunately, Louisiana is currently experiencing a 
decline in revenue. It is expected that replacement 
funding in fiscal year 1984 will be significantly 
below the optimum level. 

Although the immediate future appears rather 
bleak, the Department is currently under a mandate 
to reduce staffing levels wherever possible. If 
equipment replacement funds are reduced as expected, 
the demand for mechanic service will rise. If the 
optimum staff level cannot be maintained, higher 
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downtime cost w il1 be experienced and a net loss 
will occur. 

Refinements to the cost model may be considered 
if it becomes apparent that a more precise solution 
is needed. Simulation will provide for greater pre
cision and the consideration of more options. Mea
sured arrival- and service-rate distributions could 
be simulated for each shop without the limitations 
of the Poisson arrival, exponential service distri
bution assumptions. Although a simulation model 
will allow many factors to be precisely controlled, 
including the arrival-rate distribution and the ser
vice-rate distribution, simulation is not currently 
being considered. This degree of precision is not 
considered necessary, and simulation is much more 
expensive than the mathematical model used here. If 
the use of queuing analysis proves successful, the 
determination of optimum staffing levels will have 
been performed at least cost. If not, the Depart
ment can proceed with the development of a simula
tion model without having wasted a significant 
amount of time and effort in the process. 

Publication of this paper sponsored by Committee on Maintenance Equipment. 

Arkansas' Equipment Management System 

DOUG NIELSEN 

ABSTRACT 

Arkansas State Highway and Transportation 
Department (AHTD) personnel have recently 
completed work on a contract with FHWA to 
test and evaluate an equipment management 
system (EMS) using the FHWA EMS manual as a 
guide. The AHTD EMS consists of four major 
systems: (a) parts and materials inventory 
system, (b) equipment maintenance and opera
tions cost system, {c) equipment cost ac
counting system, and (d) equipment control 
system. The parts and materials inventory 
system design specifies on-line computer 
terminals in each district stockroom to pro
cess the normal accounting transactions and 
provide stock management information. Trans
actions and adjustments are keyed at the 
point of origin and subjected to detailed 
edits to assure data accuracy. The equip
ment maintenance and operations cost system, 
equipment cost accounting system, and equip
ment control system are more interrelated 
and provide information to better manage the 
equipment function as a whole. Input data 
have been consolidated on existing forms to 
limit paperwork. Reports are primarily batch 
and produced monthly. Summary and exception 
reporting are emphasized. Reports to each 
level of management are limited to only the 
information needed to make the equipment de
cisions for which that level is responsible. 

Reports presently in use deal primarily with 
management of overall equipment operation 
and repair functions. Once an adequate 
amount of data is accumulated under the new 
EMS, system components dealing with equip
ment needs, budgeting, replacement, and 
rental rates will be put into operation. 

In recent years there has been a movement among 
state transportation agencies to develop system
atized methods to better manage available resources. 
Some results of these efforts are the various main
tenance management systems and construction manage
ment systems. This type of approach can also produce 
dramatic cost savings in equipment management. 
Equipment management is the process of managing 
equipment resources to achieve maximum availability 
and productivity at the lowest relative overall cost. 

Top management of the Arkansas State Highway and 
Transportation Department (AHTD) , cognizant of the 
potential cost savings in the equipment area, initi
ated action to develop a comprehensive equipment 
management system (EMS) in the summer of 1975. Ini
tial emphasis was on formulation of a statewide pre
ventive maintenance '(PM) progra~. A well-functioning 
PM program is an essential element of sound equip
ment management. 

The PM program that was developed outlines a 
simple system for planning and scheduling periodic 
service and reporting equipment deficiencies. The 
procedures provide a positive means of communication 
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from the operator to shop personnel and allow for 
adequate program control. Emphasis is on local 
responsibility to ensure that recommended service 
intervals are met and deficiencies corrected. As the 
PM program became fully operational, attention was 
turned to other phases of an equipment management 
system. 

During this same time, interest was growing na
tionwide in formalized equipment management systems 
to help cope with rising costs. As a result an EMS 
manual was developed by a consultant under an FHWA 
contract paid for by 12 states from pooled Highway 
Planning and Research Program funds. 

SYSTEMS 

In April 1979 the AHTD entered into a contract with 
the FHWA to test and evaluate an equipment manage
ment system based on the EMS manual. Work has just 
been completed on this contract. The AHTD EMS is 
comprised of four interdependent subsystems (Figure 
1). 

Parts and Materials Inventory System (PMIS) 

This system maintains a file of all equipment parts 
and other materials stocked throughout the depart
ment, together with balances on hand at each stock
ing point. Stockroom personnel have access to on
line computer terminals that provide inventory value 
and balances, unit prices, and stock locations. All 
inventory receipts, issues, and adjustments are 
keyed at the point of origin and subjected to de
tailed edits to assure data accuracy. PMIS relays 
parts and materials cost data to two other EMS sys
tems: the equipment maintenance and operations cost 
system and the equipment cost accounting system. 

PMIS design provides critical up-to-date informa
tion for stock management on-line at each district. 
Batch reports provide other stock management infor-
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mation to district stockroom personnel and district 
bookkeepers, as well as to Fiscal Services and 
Equipment and Procurement Division personnel. Micro
fiche catalogs are also provided. Maintenance of the 
inventory system master file is performed on-line at 
central headquarters by the inventory coordinator. 

As experience with PMIS grows and a reasonable 
transaction history file is built, parts usage fig
ures will provide guidelines for establishing more 
precise fill rates, limits on stock level, and re
plenishment procedures. 

Equipment Maintenance <ind Operations cost 
System (EMOCS) 

This system collects all direct equipment ownersh i p, 
maintenance, and operations data and maintains his
tories of charges to each unit in the equipment in
ventory. The system generates cost analyses of 
repair shop resource allGCation and provides the 
means to control scheduled repair and inspections, 
nonscheduled maintenance, and repair backlogs. It 
tracks equipment downtime and monitors the various 
responsibilities related to equipment maintenance. 
EMOCS draws parts charges from the parts and mate
rials inventory system_i collects equipment cost 
data, such as depreciation, from the equipment cost 
accounting systemi and, in turn, supplies data for 
allocating indirect and overhead costs to the cost 
accounting system. 

Equipment Cost Accounting System (ECAS) 

This system interfaces with existing accounting sys
tems and permits the collection and distribution of 
all indirect, overhead, and administrative costs re
lated to equipment ownership, operation, and mainte
nance. The system collects direct costs and other 
data from the equipment maintenance and operations 
cost system to allocate indirect ·overhead costs, and 
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provides various expenditure information to inven
tory and depreciation accounts. 

Equipment Contro l System (ECS) 

This system maintains a master inventory of all 
equipment in the fleet, including detailed descrip
tive data, location and assignment, levels of utili
zation, and accumulated historical cost information 
on each unit. Input from the AHTD maintenance man
agement and construction management systems will al
low ECS to evaluate equipment needs and help estab-
1 ish complements. 

DEVELOPMENT 

Development of the parts and materials inventory 
system (PMIS) is discussed in detail elsewhere (1). 
Therefore this paper will focus on components of the 
remaining three systems that deal primarily with 
management of overall equipment operation and repair 
functions. When an adequate amount of data is ac
cumulated under the new EMS procedures, system com
ponents dealing with equip~ent needs, budgeting, 
replacement, and rental rates will be put into 
operation. 

Attempts were made throughout the EMS development 
process to limit the amount of paperwork necessary 
to provide adequate information. Four basic field
level data input forms are used to provide EMS in
formation. Three were already in use and required 
only minor modification to meet EMS needs. For ex
ample, the daily fuel station report, used to docu
ment the receipt and issue of all fuel and lubri
cants, was changed to separate "add" oil from 
"change" oil and add the mileage or hours at oil 
changes to help keep up with proper service inter
vals. 

Other input changes include using a four-letter 
code to more precisely classify labor activity of 
mechanics; putting an individual's Social Security 
number, for personal vehicle assignment, on the 
equipment transfer document so an automated individ
ual assignment list can be produced to facilitate 
more effective equipment control; and adding one
letter coding to certain documents to further clar
ify data and permit more detailed editing. 

Another input change implemented at the district 
level involved functional changes in the distribu
tion of indirect equipment charges. This revised 
cost allocation was devised from FHWA Technical Ad
visory T454.l, dated October 18, 1978, entitled 
"State Equipment Rental Rate Reimbursement on 
Federal-Aid Projects," to facilitate more accurate 
budgeting, indicate the true cost of the various 
equipment support areas, and obtain the full measure 
of federal reimbursement of equipment charges. Five 
equipment overhead functions are now used to dis
tribute equipment-related costs to the areas where 
they are i ncurred: (a ) shop overhead, (b) storeroom 
overhead, (c) fuel distribution overhead, (d) dis
trict fleet administration, and (e) statewide fleet 
administration. 

The approach to EMS development was to give each 
level of decision making in the department the sum
mary data necessary to make informed equipment deci
sions at that level of responsibility. For example, 
first-level supervisors need to know current operat
ing and repair data for their equipment complement, 
but not necessarily those of other supervisors, so 
first-level supervisors receive information about 
their own equipment only. District management needs 
information about all equipment in that district, 
but not necessarily about that of other districts, 
so information is routinely provided concerning that 
district's equipment only. Though it may be infor-
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mative for a supervisor or district manager to know 
about another's equipment, that information is not 
relevant to the decisions those individuals must 
make regarding their own equipment, so it is not in
cluded in the normal distr i bution to them. However, 
summary information on other crews or districts may 
be provided periodically as a basis for comparison. 
A list of all current reports, organized by level of 
management, showing distribution, frequency, and 
purpose, is given in Table 1. 

EMS output data have been consolidated to sim
plify interpretation. Each first-level supervisor 
receives only one report presenting operation and 
repair information for each unit in his complement 
(Table 2). This report lists all equipment assigned 
to the supervisor and indicates when any units are 
overdue for service or due for PM inspections. The 
report is one to two pages long depending on the 
number of pieces of equipment in the complement. 
Even though this information comes from several dif
ferent sources, it is combined in one report to be 
convenient and useful to the supervisor. 

Information is detailed at lower levels of re
sponsibility and summprized as it progresses to 
higher levels. The totals, or bottom lines, of 
reports for one level form the body of the report to 
the next higher level. This provides a concise view 
of the data needed at that level without increasing 
the length of the reports. Lower level details can 
be consulted if questions arise. For example, 
first-level supervisors receive a report listing 
details about each unit in their complements (Table 
2) with a total for all categories for their crews. 
These totals for each crew in each district are 
listed on a report that goes to the district manage
ment (Table 3) ; then the totals from each of these 
district reports are listed on a report that goes to 
fleet management (Table 4). A disparity noted at 
fleet level in one category for a specific district 
can be checked down to the crew level by consulting 
the district-level report, and then down to specific 
units in the crew by reviewi ng the crew-level report. 

Exception reporting is used to minimize the 
analysis time required at each level of responsibil
ity; however, sufficiently detailed information is 
available to support problem evaluation. A monthly 
report is provided to district management (Table 5), 
which lists units in the district complement that 
exceed certain predetermined standards of service, 
repair, fuel and lubricant consumption, utilization, 
and various costs. With this report district man
agement can quickly locate problem areas without 
reviewing detailed information on all units. 

Top departmental management periodically receives 
a one-page report (Table 6), composed from the bot
tom lines of several lower level reports, that gives 
a comprehensive view of the entire fleet for the 
period by district. Major categories summarized on 
the report are (a) equipment inventory with number 
of pieces in major classes and changes during the 
period; (b) equipment operation showing total miles 
and hours operated and gallons of fuels consumed; 
(c) maintenance program breaking down labor hours of 
mechanics . expended on various functions as well as 
number of mechanics and their utilization percent
age; (d) fleet costs listing expenditures for opera
tions, labor, parts, and indirect expense and show
ing the percentage of these costs billed to other 
districts; and (e) fleet earnings giving total ac
quisition cost, book value, rental earned, and a 
ratio to indicate the relationship of rental earned 
to cost. · 

Another one-page report (Table 7) compares the 
totals of the current fleet summary with the totals 
of the same report for a previous time period and 
shows the percentage change in each item. Reports 
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TABLE 1 Current Equipment Management Reports 

FLEET LEVEL 

l. Fleet Sullla>Uy (Department l'op M:onagemut-Annually) . This report contains 
summarized st;atlstlcs of "°" upect.s of Department.a.J equipment operation by 
District for the past year. 

DISTRICT LEVEL 

7. lndlrect Charges (District Fleet Management-Monthly). Tb.ls report pres.,nts 
tbo Indirect cos.ts Incurred and distributed monthly for each Dlstri.ct. b y 
Accounting Object, within the five lnd!Tect c06t cluslfkations. 

2. Fleet Summary Comparison (:)epartment Top Management-Annually). This I 8. 
report compares the change between the overall totals of the current Fl1,et 
Summary report and the sarne report from the previous year. 

3. 
•nan 

4. Fleet Di.snlbution (Deoartment fleet Management-Quart.,rlyl . l'his reP"rt 
sbow1: t he: disCrlbutJcm of mi.]or c:liui.ses or eq·uipmcnt among the Dlstrlcts . 

S. Accumulate<! Active Equlprnent Cost Details (Ocp•rtment Fleet Maru1gemen.t
Quarte:rlt). Thi.s report pre.sen ts accumulated cost deta.ils for each aC'tSve 
unlt In t e. fleet. 

6. Personally Aulgned ,Vcblcles (Dcpartaient Fleet MAnasemMt-Quarterly). Th.is 
report li5ts certain personnel data on l ndivlduals (prlm>rily adm!nlsrratlve 
personnel) who lU'e personally ;issigned a speclflc vehicle. 

1 . 

S. £oulpmcnt Co.ot Summary by Sudgot (Depart.men< Fleet Ma.nagerne:n<-MonU.lyl. 
This report .!.ummarlzes o vcrUJ equJ pmcnt costs fo:r the month !or e<tch Oia:trict. 

DISTRICT LEVEL 

l. T bis repc 1rt 

z. 

9. D!Jnrlct " u: ment Re air Anal sis b Caw;e (District S"no Mirna ement
Quarterl y • 'I - repQJ't U..bl shop repair activity y Tuk Cocle Cause 
and poinu cut the cauve of repair problems. 

10. 

(Reports 9 and 10 may alao be produced perlo<lically for Stat.ewlde equlp1I1ent 
rrip.nir to analyze the relative per-forQlallce of all District rcpili facilities). 

11. PM Schedule (Dletclct Sh~ Mrnll"'"'cnt-Monthly ) . 'rhls report schedulos 
Vil"fa\1.9 leV"e:.a of Prevc·nnve Woatnte.nanee o1.:ctiVitr in advance. 

lZ. District M..:han.lc Utlllinllon (Dlatrlct Shop Management-MonL'lly). This report 
liote all lllCcha.nlc hour• by Function ;ond Tuk Coclo. System !or the month to 
determine iabqr distribution and utillution. It reveals bow erndently Dwtrlct 
equlp.,.,nt repair IAbor la bclng utillz.ed. 

13. 

14. E uJ. ment Tra.n.s.J.cdona - ~41.crofkhr V.ari.ous Distrkt Personne?-Monthl } . 
his micro · che l'eport detai eC1 truu1actions to each equipment u:nft 

for the month and constitutes g, complete repair and ope ration cost hi.story 
for th<> unit , 

3. District Fleet Distl'lb1>tlon (District Fleet Managemllnt-Quarterly), Thls r"port I CREW LEVEL 
shows the dlStrtb4tkm of rn.jor cliSses of e-quJpme:nt .among crews in eai:h 

4. 

s. 

District. 

Miletft and Fuel Con.umptlon (District Fleet Management-Quarterly a.nd 
M!!rnl_. Tbl& report detiilli the fuel and lubricant consumption an<l miles/ 
~rated Olatrlctwl<le 9cb month and provid69 averages quarterly. 

6. E Ill ment Cost Summar b Cre'" (D!Jltrlc t Fleet Mana eroent-Monthl ) • This 
report .!5ummar:bea over equipment cost• or the mont or ~ach c:re.w :.n 
each District. 

I. 

as an assignment lis~. 
level superv:.sors. 

(Line Supervlaors-Monthlll. Th.is report 
iforma.tlon for the month er ucb unit in 

includes miscellaneous minor equipment and serves 
This is the only EMS report which goes to fir!lt 

1 11 UI 

'"" .... .. 
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TABLE4 Equipment Cost Summary by Budget 

PGM•ADl45BlC ARKANSAS HIGHl<AY ANO TRA~SPORTATllJN IJEPARTMENT PAGE 001 
REPDR T DATE 05/24/84 
~EMIOD APR IL l'IB4 

TOT I OLE OPER p~ ---REPAIR rn SlS--- TOTAL DIRECT ACClJN FISCAL AV<: AGE 
BUD EQP EQP COST CGS T PAR TS i. AROP f:flS TS COSTS !YRSI NllES HOURS 

0-0! 4M 169 31;937 .. 4t .oo ? 7. 17 fl. l ~ lO, 731. r,4 74,847.211 Q.1] 2 36374 30Alt 

0-02 423 144 ~G, 366. 95 .oo 31,336. 87 13, 630.40 74,334.22 q.68 734763 3633 

0-03 450 153 34, DO. Ot • 00 30,017.80 io.~q1.11 75,0f.5.57 B.52 24263'1 ~561 

D-04 516 201 3C,910.D6 .00 15,160.31 14,677.% RO, RllJ\, l3 'l.16 2'•"i!67 u..?n 

0-05 427 132 34,~7C.l3 .oo n, 2b2.b7 7,q~3.03 b4, Rh i:;. 1R 7.67 ?5A307 2464 

0-06 571 211 42,013.17 .oo 40,426.ti~ 15,G26.36 Qi:\, 36A. lb '1.03 3'3227 nAq 

0-07 417 144 .? q. 9~ r;. <;t) • 00 ?'1,04A.A4 10,424.?3 (iq,oc;q.03 A.46 ?4B8B 11A6 

0-08 482 210 4G,U6'1.5• .oo zq,[6A.03 10, 466.15 7R,701.76 '1.0'1 25qnq 1052 

D-0'1 4'18 191 31,H56.40 .0 .1 2l,36B.1R. 8,47.?.7J 63,~47.51 'l.O'I 1'12152 3694 

0-10 477 In 12,3q7.Qt, • cu 2'1, lll.11 12,073.36 74,lq2.65 9. IQ 22155• 2672 

GIA 417 tl J<;,C<J3.1A .oo 16,775.72 7,616.00 fi3,484.90 •.37 660151 311 I 

TOT 5159 I 78R 375,43C.91 .no 31q,876.7l 127, 14Q.li7 RI 7,457. l'I B.65 3120567 32944 

TABLE 5 Exceptional Equipment 

Bllt5802 ARKANSAS HIGHWAY ANO TRANSPORTATIO~ DEPARTMENT PAGE 0001 
REPORT DATE 01/13/B 
PERIOD DECEMBER 19A DISTRICT SEVEN 

HI/LO EK CE SS EXCESS HIGH OIL HIGH NUH EXCESS REPAIR EXCESS OPERATlllG 
n/SERV ~ I/HR Al DATE AT MDG/ HI /.Lll IDLE DOWN r.DHSUHP REPAIR REPAIR COSTI OPERATING COSTI 

TAG DESCRIPTION OVfR'lUF LAST p~ LAST p~ GPH UT IL TO~E Tl ME •I/HR QT ORDERS COSTS ~ILF COST HILE 

00257 DODGE MONACO ~6 . ~! 

02068 JOHN DEEPE 401 PM ~. f.i 80 ll/14/A 
02280 JOHN DEERE 30LA p~ 2,11~ 11/13/9 
02532 INGRA~ 3-httEEL 20 
0293 5 GALION 160 n lu,IQ7 l 0/B/8 
03770 OLIVER 2-78 SERVICE 4t P.2n 09/21 /A 
04322 FORD 4501 IF p~ t,?b5 11/04/A 
OH25 FORD 4501 lF . 42 
04486 CASE CW LOB p~ hl,4f.7 11/10/8 • 39 
O't549 GAL I G~ T600P Sl"VIU t, n 74 •JQ/lu/• 
04594 GAL ION T 600 B .97 
0•911 FORD ~I023C p~ l, 1 H5 111121" 
05065 CH[V ~UHUR B A~J 45.20 
05423 oooGE nzuo SERVICE 1351 fiP4 l0/20/e 115 
0545'1 CHEV C20 l'lq 
0546H CHFV r20 SERVICE 6~ ,'l4f, IO/l?/ U 
05747 DODGE 0100 2R8 
05750 DCOGE DIOO 9.1c l'3h 
05821 DonGF ntuo 70 
05'176 DODGE DlOO 5ENVtCE •H,?;t3 1 l/C4/8 
059R4 OCDGE 0100 43A 
067'19 CHEV CIO SERVICE 1':6 t RG4 ll/73/8 4211 
0680l CHEV ClO 441 
0683'1 CHEV CIC n 
06'166 CHEV (20 1•5 
01353 I l'C R lq 5A 94 
0'106 l FORO LT ACO 
090'12 FCRO f600 90 
0'1099 FORD FbOO 65 
0'1175 FORD F600 78 
09304 FORD fhvO CP rn 75 
09301 FORD fbOO r, R CR 107 
0'1310 FClRD fMO CR (~ L. ~ l 
0'1401 FORD f750 SFRVICE 120,u12 uG/lb/S 
09531 IHC 1700 53 
0'153'1 IHC llOO SERVICE fl7,641 10/~7/B 

09543 IHC l 700 129 
0'1732 FOR 0 fBOO 12.49 
0973~ FCRD F800 llO 
0'1131 FCRO FBOO 1.15 45 .. 09810 IHC leoo 21 .. 09853 IHC 1854 DI ESH 73.54 
09962 CHEV C701 UlfS SfRVICE "6,tl02 11102/B 
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formatted similarly to these two are provided to 
district management with a breakdown of the major 
categories by crew withi~ each district in lieu of 
the breakdown by district that is provided to top 
management. 

SUMMARY 

The key to the AHTD EMS is simplicity of input and 
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output, although the programming is complicated. 
Consolidating data and presenting summarized and ex
ceptioned information greatly reduced the number and 
volume of reports necessary to provide adequate 
equipment information to each level of responsibil
ity. The information must be useful and presented 
in an easily assimilated form or the people for whom 
it is intended will not use it. 

The level of information initially being sought 
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TABLE 7 Fleet Summary Comparison 

8145808 ARKANSAS HIG111jAY ANO TRANSPORTATION OEPAATMENT PAGE 
REPORT CATE 01/12/8 
PERIOD DECEMBER 198 

EQUIPMENT INVENTORY 
AUTOS 
STATION llAIOONS 
CARRYALLS ' VANS 
PICKUPS 
LARGE TRUCKS 
CRANESoEXCAVATORS 
MOTOll PATROL$ 
llOLLEllS 
CRAWLER TRACTOllS 
WHEEL TRACTOllS 
LOADERS 
ALL OTHER 

TOTAL UNITS 
ADDEO 
RETIRED 
TilANSFERllEO IN 
TRANSFERRED OUT 

EQUIPMENT OPERATION 
MILES/HRS OPERATED 
GAS CONSUMED IGALI 
DIESEL FUEL IGALI 

MAINTENANCE PROJECTS 
HOIM'S-PM,INSPECT 
HOURS-RE PAI RS 
HOUllS-UNASSIGNED 
MECHANIC UTIL 

FLEET COSTS 
OPEllATI ONS 
REPAIR ' PM LABOll 
llEPAIR ' PARTS 
COMMERCIAL REPAIR 

DIRECT COSTS 
SHOP 

INDIRECT COSTS 
TOTAL COSTS 

FLEET EARNINGS 
COST 
BOOK VALUE 
RENTAL BILLED 
BILLED/COST RATIO 

CURRENT 
PERIOD 

206 
llll 
236 
663 

loM• 
43 

21'1 
216 

47 
~ 

112 
lo••z 
SoZ47 

16 
222 

21 
21 

3501560319 
3035900411 
103320700 

80261 
1430206 

1600211 
90.4 

60514,.64.45 
lo990oll67.95 
zos100221.02 

109oOJll.05 
llo094ol98.47 
20671,2114.01 
2o6Tlo214o;)I 

11, 1n,0112. SS 

41,031,011.so 
l4o450olOS.Tl 
l6o015o6Jl.JO 

1 - z." 

is, in some cases, rather general. When that level 
is being reported reliably, a more exact level will 
be sought. For example, before the establishment of 
the EMS there was no procedure to capture downtime; 
the system is now set up to capture down'time in 
days. When the input and analysis mechanisms for 
dealing with downtime in days are functioning ade
quately downtime will be captured in hours. As 
another example, thorough, in-shop PM inspections of 
each piece of equipment are now conducted once a 
year 1 when the shops are able to adequately handle 
the work at this level, these inspections will be 
conducted on a mileage or hourly basis. 

This is part of the continual updating required 
to keep the EMS current with changes in the activi
ties for which it provides management information. 
New equipment designs, operating procedures, and re
pair methods must be compensated for in the EMS if 

STATEWIDE 

PREVIOUS PERCENT SAME PERIOD PERCENT 
PERIOD CHANGE LAST YEAR CHANGE 

2M 22.0-
167 11.4-
2JT 0.4-
.. 4 0.2-

lo lt56 0.1-
45 4.4-

nz lol--
240 1.1-

411 2.1-
)47 0.3-
l74 o.o 

10909 1.1-
s. Jiil 2.s-

114 Z4.6-
2]4 s.1-

11 16.7 
JI l•.T 

3loJZS,no s .... .... ,,. .... z2.s-
1.122 • ..- 18.7 

6 .... zo.T 
lS lo '107 S.6-
11,s~ n.s-

1•.s l.O 

lolllo4JZ.M ...... 
201000017.M s.z-
Zo600oJOZ.J'F J.S-

ll'follZ.ZZ •• 1-
12.001.1~.12 1 .... 
2oSlllo4l1 • .J2 J.S 
2oSlllo411.JZ J.S 

l4oS9•olZZ.14 .s .... 

49,Z37o770.J9 z .... 
l9,Jlllo•Z6.9Z zs.s-
l6o567o41lel3 z .... 

l - Z.97 0.10 

the management information generated is to remain 
valid and useful. Chemical mowing, alternate fuel!', 
on-board electronics that diagnose problems and in
dicate service needs, and maintenance-free compo
nents are some technological changes that affect EMS 
procedures. By changing to meet these needs as they 
arise, the AHTD EMS will continue to be a viable 
tool for managing the department's equipment and al
lied rcoouroco, 
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