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STATE OF NEW JERSEY
DEPARTMENT OF TRANSPORTATION

I035 PARKWAY AVENUE
TRE[\JTON N.J. 08625 .

ALAN SAGNER' -
COMMISSIONER

March 17, 1975

Dear Commissioner‘Sagner:

, As you directed, I am transmitt1ng herewith a Product1v1ty

- Program for the Department of Transportation projected to save o
$5 million over the course of the current calendar year. I am sub-
mitting it to you somewhat behind our original schedule “due to a
review of the 1mpact of the Governor's recommended budget on- the'
fea31b111ty of atta1n1ng the prOJectlons made., ,

It must be made clear that the’ .savings progected here have
been taken into account in the formulatlon and modification of our
budget. We can Stlll accomplish What is' described herein but if
substantial further cuts are made in our budget, many of ‘the proposed
'savings will be Jeopardlzed. ; S ‘ o

. The Program outllned is an ambitious one. Indeed - like
“any sound ‘management program, it may require sl1ght1y more than the
'Department can, in fact, deliver. However, it is entlrely consistent
with this Department s hlstory to be the type of "can do" organization
'for which 1mpossib1e tasks merely take a little b1t longer to accomplish.
|

Respectfully,

/7%%4_&/ ?‘/ﬂz»/z"{/”{)

Manuel Carballo
Deputy Comm1ss1oner
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PRODUCTIVITY PROGRAM

The Department of Transportatioﬁ Wiil_embark on a pfoé%am to save a
minimum of $5 million_during calendar 1975 tﬁrough a'productivit% program. Over
v'$4 miliion in savingé are identified at this time. The additiénél $1 millién will
be idéntified by July 1; :The ground work fof such a program has been 1aid by
preceéding administrations, going back to the creation of the‘Highway Depa;tmenf.
 The cﬁrrént fiscal‘situétion, plus the obvious desirébility éf iﬂcreasing |

éfficiency of state QOVérnment operations, have.caused this'édministration to
. : ) .
pl;ce‘a fenewed emphésis;on the area of‘productivity. Develqpiné such a
Depar;ment—wide prodﬁctivity program requireg setting forth some definitions and.
identifying épecificvtargetvareas_for concentration. Befofe Qutliﬁing;therprogram,
it isitherefore apprdpriéte to diséuss broadly what attempts>ét faising productivity

have been made before and to consider the constraints which are inherent in

government . efforts to improve productivity. :

A, Introdﬁcfion »
Defining productivity in the public sector is difficult in éli_areas and
‘impéssible in soﬁe. The private sectorvprofides an easy measure of éfficiency. A
g buSinésé either succeeds or fails ﬁurely in terms of one‘criterion: vdollars.
Thus, the tyﬁes of considerations which entér into public sector. decisions tend
: not'fd'infernce the private sectér measure :of efficiency. For instance,‘no
private business is currently fequired to céndugt a public hearing, prepare a
reloéétion_plan, an environmental impact statemeﬁt and a detailed public justifi-
;cation of what,its‘actions are if it’decideé‘to acquire a new site for a plant.

|
|
i
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va ‘on the other'hand* the Transportation Departmentlwere to.determine that it
could increase the effiCiency of its crews by relbcating a highway maintenance
yard or facility from one- location to another, all of.these constraints would
1apply This is not meant‘to imply that government‘or thevprivate sector should
‘-not take careful account of the soc1al economic,and enVironmental impact of its

‘actions. It is. only meant to make clear that gov%rnment might succeed in being

|
eff1c1ent in its location of maintenance facilities on a umasue which took
y'.. 41 . . |

:dollars into account‘Simply as one among many indic1a of success[ If it failed

‘to. meet its own enviﬂonmental relocation, and public disclosure criteria, it may
s \ .

'have built a maintenance yard but it would have failed as a government.
L o \
: The problem is further complicated by the fact that. measures of
- . . P ‘
efficiency are more Jr less quantifiable depending on the area of public sector
}.‘ R ‘

.activity It is a. reﬁatively simple task to measure how many lane miles of

b L L o

:lhighway have been resurfaced at whatjcost. It isla far more- complex task to try
\ . 1 . B . Wi S FE

to prov1de a measure pf the effectiveness of a teacher in a school system. Again, =

’ ' : 1 : |

the p01nt is not that‘measurement is impOSSible, Uut that 1t at 1east is more

exact in some areas than in others. This productivity program, for instance, does

l \
1

-nOtladdress the"fullvscope.of the Department'of Tﬂansportation's activities.f The

.analogue to the diffiLulty inherent in measuring the producuvity of a teacher‘
L . |

.would be an effort tobmeasure the productivity of a transportation planner. The

factors_defining succfss or failure in planning are so varied interrelated and

':often 1ndependent of Fhe control of the planner that, at best, only a crude and
'.hprobably misleading index could be developed. WhaL indices are possible,,then”
This program addresses the'highway maintenance functions of the
‘Department of Transportation,lllt is:merely fortuitous thatvin the case of the
Department of Transportation the.area which‘absorbs the greatest‘resources in
manpower and salaries’is also the area which 1end5witse1f to reasonably accurate
o ]
- S ?
-

|
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measurement of success or failure. At the outset, however, a distinction must

be made between what might be termed effectiveness and what is properly termed

efficiency. This distinction is essential'té the uﬁderstaﬁﬁing of what a
productivity program in fact fepfesents.. |

| To take‘a hypothetical example, if?based on reésonable.standards of
production, it takes. two men to properly maintain 10 lanes of highway, but if
‘ only one man'isaévailable (due to budgét or other restrictions),'theoretically,
two things may‘occur,: The first is that only 5 of thé 10-milésvcan_be effectively
maintained. 1In other words, only 50%'of what needs to be done is done. That one
‘man, however, méy mainﬁain his 5 miles of road with 100% efficieﬁcy. That is, he
does all of hié assigned' tasks necessary to ﬁaintain his 5 miles of road within
. the eight’hours a day he is éxpeéted to wdrk;_ In-practiée the Qée man will
probabiy be asked to maintain the full.io miies. Since he canhoé do that, both
éffectivenéss and'effiéiency suffer. He.mus£ spend‘more time ﬁ;avelliﬁg; for
instance, than he should. - We may,:pherefore; haﬁe.—— and in fé¢£ the public‘
sector has freqUently had —- a sitﬁation in which efficiéncy'may be high but
effectiveness,‘due to léck of resources, is.iow;- |

Perﬁépé an example from an industfial context_could'help. If‘én an

assembly line which produces automobiles, two workers mount the wheels énbthe car,
. thenlfﬁe‘éssembly line can produce, let us say,llo cars an héur. If the plant, in
‘order t0‘savé.money, eliminates one of the workers, the single rémaining worker will
have to cross over from one side of the Carlto the other to mount the wheels. He is,
therefore, only able to produce 5 cars an:hdur. Production, read "effectiveness,"
is therefore doﬁn 50% although the'femaining'worker is operating -- in this very
hyﬁothetical case -- at full efficiency." Efficiency would suffer here, too. -

Production would have to be less than half the former rate due to the "inefficiency"



'i:. to that degree they are 1neff1c1ent.§

v‘of;time'loss'moving fromvone side ofithe 1ine to| the other.

Returning to the publlc context, the c1r1zen 11ghtly scoffs at clalms of'

.limproved efficienc ,wespecially in this era of 11m1ted credibility for government,l'

: when ‘he sees diminishing effectiveness. It 1s,>tr

o clear that productivity (effic1ency) only increases

\
\
o of 1nvestment - it does not 1ncrease the dollars

' neSS:among,government

_ required. -

x
e
i
!

rerefore, very 1mportant to make
Whationehgetscfor any dollar

invested;f’If:increased effective-

agenc1es is requlred, 1ncreased resources are - also often

VThiS”productivity program will therefore, also use the term product1v1ty

7ni§¢apconteXt;somewhat
Vfinfthéﬁégivate'sector;j ‘
fOrmulafthathcompares
Trequirés 10 man—hours

'iwhich requires 20 man-hours ‘to. produce 100 11ght

':will.lnclude‘a very:substantial element of exacthy

v,efficiency}v

1

units of output to man—hours

broader than-what might'properly be the measure of product1v1ty

The class1c measure of pnoductivity;1s.ref1ected in the .

of labor. Thus, a plant which.

|

to produce 100 llght bulbs'is'more productive than.a;plant_

ulbs. Our'productivity prOgram'

this type of measure of

»For‘eXample, ‘based on studies by industrial,engineers,‘weiknow how

= flong it takes to permanently repair a pothole. Ahy'givenHCreW‘is;alIOWed just so -
, -5 F B wea Ji
|

"many man—hours to make If they do 1t

the repair{

[There is pr
|
ireport a brief description of how standards of eff

} l

within the alloweduman¥hours,’

'"*fthey are efflcient,lif they take more man—hours than allowed to make the repa1r,

ovided as an appendlx to this

iciency~are developed. :

’ Two other'areas'of productfvityglend’themselves:to»analySis in the case
B . : A At ,

»
| I

of thevDepartmentsof Transportation.i The'first~li

‘use of Federal funds 1nstead of State appropriatlons.

afanalogue is called "leveraging,' as‘when a~corpora

"ownrfunds is able to:reap,thekbenefiQS of ‘an inves
. . o T R

i

[
i
b
|

i

eS invthe~areaiof'makimizing the
The closest private sector_
tion w1th a 10/ 1nvestment of 1ts

tment of fundS'in exceSSgof that

S

K
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10% by borfowing thrpﬁgh ﬁortgages, bonds, éﬁ sales of stoaks. The analogue is

not quite exact since Federal dollars are also in part dolla?é céﬁing_from the same
taxpayer, i.e., the New Jérsey resident WhO'pays both-loéal and Federal taxes.
Howevér, unless the State‘maximizes its use éf Federal funds, Neﬁfiersey's fair

share of Federal programs goes to other jurisdictions and thebNew‘Jersey residents

get no "return on their investment." For that reason, targets are set in our

productivity program fqr funding with Federai‘dollars activities which hefetofore
have been paid for only with state dollérs. |

The final appiication of the cohcept of productivity_to the Department.
of Transportation stems from the improved use of technology.‘ Research and
deveiopment is as essential in the pﬁblic‘se;torﬁas it is in the;private séctor,
although' this essentiality‘is‘frequently not:réflected in publictsector budgets.
If, however, through:research and develbpment ﬁew technologj'has.capital or- labor-
saving results, its impact can be.dramétic. fIf the man on the assembly line in
fhe éxample given aboﬁé had a maéhine which éllowed him to operate from one side
of the.vehiéle in a way to put wheels‘on bot£ sides of the car,.his productivity
could be doubled. Obvioﬁsly, the machine mﬁst cost less to install than the man
it replaced. 'Equally obviously, research and dévelopment is, by its nature,
speculative. Perhaps-the hardest conceﬁt tq‘explain'to the:publié is.a public
investmént intended to develop some useful bit of technolégy which fails. By
definition, some research and demonstration?projects must have é'negativé outcome.
Good management trieé to reduce the number of negative results, butbif they -are
ever totally eliminated, that is a sure sigﬂ that no research‘or devélopment of

any great worth is going on. ' This Department will, as part of its productivity

program, try new technology. Some of these investments will be productive; others

will fail completely. If the savings generated by those that succeed exceed the

cost of those that fail, the effort will have been a success despite the failures.
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.final and perhaps the most difflcult

. L . i
. !
i

concept to establlsh is that

in some cases a sav1ngs will only represent a reductlon 1n the rate at wh1ch costs

re 1ncreas 1ng .

. i

i

To return to. the example of the'car~on’the assembly line, if therb.

| : {

Dy machlne hypothe31zed Were 1nstalled and 1f "as a result of that 1nstallation, only )

i !
I . !

:half the man—hours prev1ously used are necessary to produce the car in question,

i‘that does not mean that the car w1ll necessarily be‘cheaper.'

: g'cost of materlals for
;inulabor costs;
'rh‘tlme the price of the
%200,
hfhave gone _p_$100.
‘machlne that saves $1(
,our-productivity[progl

‘this nature.- In other

-3thisfcalendarVVear,iit

‘System.
Finally, it
ﬁ"'Department of;TranspOI

Hlast‘Year’andfwill'inc

:the,common’beliefAthat

-The machins might have saved $100

VFor 1nstance, the

the car could be 1ncrea81ng
! ‘ |

There 1s, therefore, a sav1ng of $100 although the costs of the end. product :

Obviously, thls does not mean that one should not invest in the'.'

\
1

D0 because otherw1se the price would have gone up $200 VIn'
:am_hsome of the savings.which will.bejidentifled will_be ofi
o words, even after weAsave,rif we succeed,f$5 million during
;ﬁay well still cost us nbrevto.maintainlthe State Highwav

e ! I .

is not 1nappropr1ate to note that’productivity,in the

'tatlon has been 1ncrea31ng over‘many‘years. It increased7
. This increase Ain productiv1ty contradicts

rrease thlS yeal
l

government is }neff1c1ent particularly in comparison Wlth

the most recent Federal statlstlcs for the private sector. Those figures

A indlcate that last yea for the first t1me since

- productlvity in America s- prlvate sector decllned by 2.7%.

‘New Jersevaepartment

the stat1st1cs have been kept,
\

I
Productivity in the;'
Qngransportatipn has‘lncreased;

! 2

I
|

at a rate faster than the savings. . -
in 1aborjcostsvbut in the mean-

wheels the worker is 1nstalling'on~thefcar'could have gone up

'

w
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B. Historiéal Trends
lSome'gross.ﬁéasﬁres of these‘iﬁcreases iﬁ‘productiVity will be'providéd
by'tﬁe fdllowihg statistics. | |
1. Lane Miles - The number of lane mi;es for:which fhé Department of

Transportation is responsible has increased by 44% over the last ten years.

v(Téble_I) The ratio of highway mainténance émployees to the phyéical inventory

- maintained has decreased by 44% in the‘last_;en years. The ratio of employees per

lane mile has in fact decreased to below the level of effectiveness although clearly,

productivity has increased. (Table II)

2. Landscaped Areas -- The number of acres of landscaped areas for which the

Department of Transpdrtation is responsible has increased by 18% over the last

five years. ' The ratio of highway landscape émploYees to acreage maintained has

decreased by 7.1% in the last five years.. The ratio of employeés per acre has in

fact decreased to beléﬁ the level of effectiﬁeness although,cleafly, productivity
has increased;.(Table III) | |
3. Equipment —;.The number of.piecés df equipﬁent for whiéh the‘ﬁépéftment
of Transﬁbrtation is respbnsible has increased by 25% ovér the iast 10 years. The
o N _

number of mechanics engaged in maintaining that physical inventory has increased

by 48%Z in the last 10 years. Even though tﬁe'percent increase in mechanics has

" ‘been greater than that of the increase in fleet, we still cannot maintain the

fleet at the required level of sérvice‘effeétiveness, althoggh clearly~ﬁroductivity
has increased. This is due to the fact fhat-the newer equipment‘puréhaséd over

the ensuing years has become'increasingly mQre'cdmplicatéd due to the‘technological
édvances made within the industry. As an e#ample, the dump .truck used fof road
maintenance 10 years ago was a unit thch chsisted of a basic cab and chassis,
dump body and hydfaulic hoist mechaniém,'a ﬁow type mechanical,materials spreader,

and a front mounted snow plow. This unit reqﬁired two people for operation during



,i,

the materlal spreadlng function, a driver and a shovel man 1ocated in the back of

ilthe dump body shovellng and/or regulating the flow of materlalnbeing spread.

current truck for th1s type of serv1ee is made up

} cases, a 6-man crew: cab) w1th a centrallzed front

hydraulic system openatingﬁa snovalow 1ift cylind

automatlc hydraulically operated materlal spreader

,the driver of the trdck .e11m1nat1ngfone man, and
(., : l

materialjspread ratesgﬁorvconservation of_material

JOffcourse, thernew unitslrequire,a much greater.ﬂe
‘repairs are required
.”to“morefcomplicated.ehulpment being ut111zed (Tab

} :

and usually a 1onger time period to perform the repalrs, due

Our .
of a cab,and’chassisy(inisome,
engine'crankgshaft driven‘

er, dump bodyfhoist, and an

. The new:unit requires only
prov1des very -closely controlled
and 1ncreased lane coverage.

vel of technical competence when

le Iv)

B D | SRS D
._4.:‘Electrical Fixturesv-- The number of electrical.devices for'which,the ,

Department of Transportation 1s respon31ble has al

1
]

so 1ncreased over the last ten

» 1years, highway llghting units by 206/, traff1c 31gnals by 41/ and illuminated 51gns

- \
f-by 524. In this t1me
There are 143 employeeS»engaged in maintalning tql

rhe ratio of employees per el
\

e from ten years ago.

e

‘-1‘decreased to below the 1evel of effectiveness alth

. 1ncreased (Table V) v!'

" The above ‘are gross measures of efflciencyﬂbut persuasive nonetheless.

B F R ]

C.v Constraints on Eff1c1ency
. ."J.
The public sector suffers from a number

- are not‘to'be found in the prlvate sector. Very f

programszdesigned'either to. eliminate patronage or

The Civ1

\ ";
uwas developed to insure that merit prevailed in th
o \’- : i

: 1t was also de31gned at a time when public employe

| i

the employees:from arbitrary-and capnlcious action

.makingﬂhonest”management very difficdlt.

|
|

period a 90/ 1ncrease in equlpment knockdowns was experlencedr_;

s physlcal inventory = up  39% -
ectrical‘system, however; has

ough-clearly,lproductivity has

requentlytvWell-intentioned

corruption have the result of

e'appointmentstf}employeesm
=s3were_not unionized to protect .

by management.

 and unionization of the public sectoﬁ; however, there is an increasing duplication

of éffort, _The;interrelationship’ofgcollective‘ba

|-

rgaining agreements and Civil

of constraints on efficiency which
1_Service'system, for instance, -

With theigrowth )

.‘9

-
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Service reguiatiéns is sufficient to challenge the most exact mentality. A
private sector employer familiar withvthe restraints on management imposed on
some collective bargaining agreements relating to promotion, séniority; transfers
and similar matéers, éould only be shocked to find that in addition to the terms
spelléd out in his célleétively bargained agreement, an independent set of rules
" and procedures ;an parallel within the same organization,

Perhaps one‘of the most tellingbexamples of inefficiency caused by the
pﬁblic distrust of government officials appears in the area of equipment. Public
bidding is»required for any purchase in excess of $2’500f The amount of $2,500
was‘picked in 1958 and ifs current actual pﬁrchasing power would‘be more in the
order of $3,650. Failure to increase the dollar amount for which pﬁrchases can
be made without bid means that at any time in which a part or piece of equipment
is needed-which costs -in excesé of $2,500, several months must be lost to the
process of adveftisement, receipt and evaluation of bids. Thus, if a mechanical
sweeper breaks down, a major part must be ordered. If only two are assigned to a
given highway region, then either the road is n@t swept, oOr it is swept by hand,

a grossly inefficient operation, while procurement of the sweeper parts moves

through- "channels."1

| Another impact of the bidding statute; is an incredible diversity of
equipment. In the private sector, a corporation will make a decision based on
variables such as‘cost, ease of maintenance, prajected useful life, etc., and
procure a fleet of equipment generally from one?manufacturer. This hés several
advantages:’ uﬁiformity of equipmentvallows the corporation's,mechanics to become
skilled in repairing that piece of equipment; uniformity of equipment allows
maintenance of:a stock of spare parts consistent with the needs of that single

type of equipment; and the vendor of the equipment, recognizing a 1arge and good

customer, generally will tend to provide better service.

1Bids may be waived in the case of emergency. In the ordinary case,
mere economy does not constitute an emergency within the meaning of the statute.
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This may be contrasted with the preseﬁt‘situation in the Department of
Transportation. All equipment, of course, must bé competitively bid and awarded
-to the lowest qualified bidder. Consequently, the Table VI example indicates we
have an inofdinate number of brands of equipment;i We have 201 different types of
equipment, such as: dump truck: 2 ton; mower: roﬁary,'walk—behind, etc., of
which there are a totalof 229 different brands making up a to#al fleet of cars,5
trucks, and road equipment of 4,278 which does nbgjinclude 1,536 snow plows or
2,000 items of shop equipment. Our mechanics, therefore, must know how to repair
several types of equipment., Parts_inQentory contrbl is complicated by the need

to have different ratios of frequency of repair and replacement for each different

type of equipment, often resulting in an oversizedfor undersized inventory. Vendors,

already leary of the %ed tape involved in goVernmenf procurement processes, have
little incentive to sfock parts or accelerate repéirs for a customer who buys a

limited amount of equipment, infrequently, and fur;hermore has no choice but to

deal with him if he i; the low biddér.

There are many other examples. False "economies" aboﬁnd. Frequently,
accounts are knowing1§ underbudgeted so that, for‘instance, despite enormous in-
creases in the price éf gasoline, antifreeze and oil, an agency will be given
vthe same amount as thé previous yearf Budgeting fér_replaceﬁent parts frequently
does‘nof reflect cost‘escalétion in that area. Budgets will recognize the need
for an increased number of mechanics But not for a number of storeclerks to proéide
the necessary parts.? In times of tight budgétafy constraints, an intelligent
replacement cycie of équipment is "easily" deferréd so that each year in order to
bring‘equipment;on to 'a proper replacément cycle, é greater and greater inVesﬁmént
is required so that finglly no one can afford to réplace the entire fleet. While
these problems a1301odcqr in the private sector -- with far greéter frequency than
the public knows or c%rés to acknowledge -- they tend to occur all too often in
the public sector. ‘ |

Again, these constraints are not intended to serve as excuses but to set

a realistic context against which public sector employees must labor.
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D. Productivity Program R o : .

- As indicated above, this Department s program w1ll con51st of three
major elements. ,These three elements are: Max1mizat10n.of-the use of Federal
funds; increased outpntbper man—honr;'and increased ntilizationfof cdst—effectiye
technology. What follows below is the Department's program‘under each of these
headings along w1th an estimated time frame for 1mplementat10n and completion

l,‘ Increased Federal Aid - A number of activities undertaken by the

Department have either never been programmed for Federal aidlor have only recently
- been made eligiblevfor Federal assistance. It ‘is now apparent that a number

of activities previously financed lOO%‘with‘Statevfunds can,be'now financed
',using a minimum 70% Federal»participation (if’the improvement is»on_the_
'Interstate System, the Federal participation'iS‘9O%.)' In'other'words, in

the case of the following items, the State can have a 'saving" of at least

.70% in State dollars. |

a. Roadway and Bridge Improvements -- Under this program the

Department of Transportation rehabilitates the older roads in the -
- ) - . B \ ) . B .
State highway system and restores the quality of highways for.

greater safety andrlower maintenance costs_throughAreconstruction;
iresurfacingband shoulderrimprovements,ferection of'guard rail
l:fenc1ng, ‘and bridge safety fenc1ng, extends the useful life and
’safety of ‘bridge decks and structures.i These fbetterments “are -
capital in nature although»directed‘tomard'the;preservation~ofi
existing improvements. The.fiscal 1975 budget appropriated
$8,856,647 for this purpose. The fiscal 1976 budget recommends
“.$6,851,295‘for this purpose; Since some.of the proposed improve4 .

ments are on theAFederal—aid Highway System, anaeffOrtvwillVbe made
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; ‘ S ||
to program $3 mﬂlllon of 1mprovements durlng the current calendar

i

year for Federal a1d This will represent a‘mlnlmum saving of
\

i ' l
$2. 1 million in Btate funds or approx1mate1y ‘the amount by which
| ) P

A )
the current year}s recommended apprOprlatlon}was reduced. Progress

|
! } 1

in programmlng this amount will! be reported quarterly with' the ' e

sav1ng to be fully attalned during the current calendar year.

I B . 52,100,000

f.ib. ‘Electrical~and'TrafficEImprovementsi%— Under this‘;rogram of
: electrical‘contrblﬂ directionaliand iiluminabhng facilities required
‘for the safe and‘eff1c1ent flow‘of vehicularand pedestrian traffic
on the State highway system is prov1ded.v The fiscal 1975 budget

|
appropriated $1 209 671 for thlS purpose. The fiscal 1976 budget

. | \
;recommends $1 235 982 ThlS 1ncrease in appropriated amounts‘
~ recognizes the 1ncredible 1nflation in parts and equlpment 1n

: ‘thlS area. Table VII provides some examples bf this 1nflat1on.

. : \ B
- The recommended amount is below the Department s request by
v “ |

5 about $500 000 »The Department'will seek to‘program’for‘Federal

\
J -
1
I
I

!

aid $1 milLion worth of traffic and electrical betterments during
: : \ i
. this calendar year. This will result in a minimum,sav1ng of
o A | S o -
$700,000 or_approximately the amount needed t?.cover projected
' | - | : i ' :

~inflation and to{maintain the'existing level of activities.

Progress toward implementing this program Wilivbe'reported )
B . . : ) s
, 1 o S .
'quarterly with the savings to bejfullyvrealized within the
current caiendar!year. ‘

B R | E $ 700,000

R
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-~ .c. Manpower - The Department's maintenance activities.are*'

‘currently bﬁdgeted for 1,548 positibns.i Thé:fisca1 1976 bﬁdgét,

~recognizing the incréase in lane miles and facilities tb'bef

maintained, adds SS‘fosiﬁioné. Notwithétanding this increase in
mainteﬁancerpositions?,thé*number needeé‘to properly maintéin
ﬁhé‘StAtefs highway system at 100%‘éffe¢tivéne53'is not pét;

The Deparfmentvwili;ttﬁerefore, seek'tpfadd new»positioﬁs té.‘

be Federally funded through the Cdmprehénsive Employment‘and e

Training Act (CETA). If 100 additional positions can be secured

under CETA, the State will have avoided;the,need to budget for

-these 100 additional positions. Pfojéctéd savings -are therefore -
$684,700. TheSe‘savings will‘be~réportéd qﬁartérly and are

expected to be realized during the curréntxcalendér year.

$684,700

d. Training -- Although training is relatively a'ldw€¢ost

item, it is essential to efficient operations. As the Dépéftment's ‘

-equipment becomes more complex and its role expands to meet

current needs, the ability of the Depafpmeht to make the best bf(

its current resources is, in large part, determined by our -

ability to train our‘currentgmanpoWer.'%The fiscal 1975 budget "

for-traiﬁing‘wésv$50,000. .During the pievidus fiscél Yéar,}
'training funds were not matched witﬁ Federal-aid dollars. - By.
iﬁitiating this year a matched program'for:tréining, we.havevbeen
abie’to é#pand our training capabilitieé to a program leve1 of
$120,789:during tﬁe current fiscaliyear; sWe,have,.therefofé,

been>ab1e,tq buy more for the same amount of money, which
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*70 79 |

constitutes a saving of $?%—r73' These sav1ngs will be reallzed

'by the end of the current f1scal year and will be reported at

-the end of the

‘ |
i
,

2.
tcompUterized:managen
eits)field crewsiaga1
:staff;
fteld crews havexbee

These activities rep

greatest number of ma

' 100% of the industri

below Sd%; 'During*t
.thosetareas in mhich
”'v.gxi should be no

]‘c0nsidered,good.

‘are never either per

:estandard may‘require

For purposes

second quarter of this calendar year. ‘ .
| 70, 7689
§ 2475962

ral-aid Sav1ngs

] F a highly sophisticated _

L
|
|
|
e
i
2
|

ent reportlng system Which measures the product1v1ty of

nst standards developed by 1ts-industr1a1 eng1neer1ng

1
of thlS program the princ1pal work activ1t1es of our:

\
n isolated and made the subJect of a-spec1a1 report.

resent somevareas in which f1e1d forces spend the

I ceds
In some of these areas product1v1ty exceeds
|

\ .
al engineer1ng standard.

n-hours. |

In!other areas, 1t is well
- A :
he current year, the Department w1ll seek to brlng

product1v1ty 1s below 85/ t% the 85% mark

ted that in the prlvate sect[r 85% productlvity is

:Generally speak1ng, work standards exceed'by a small

i .\ !
ealistically expected of a cnew since work1ng condltlons

|

For instance,

‘ : I
a crew of 8 to perform a task.

fect or average. the accepted work

|
1
i
l

On any'given-day,

Pt

one of the 8 employees may be out 111, reducing the crew to 7, or necessary

equ1pment may be broTen or delayed in arriving- at\the work site. Since -

work standards assume almost perfect eff1c1ency and‘they are based on an

average crew" work1ng_against those standards, Heviations from 100%

¢
L ‘

'productivity are:recognized‘from a general.acceptance‘of 85%'productivity

as more or less standard.

I
{\ i
|

’ 3)<x5;' Pg
Sacesrs

O



'These'seleéted activities aré listed»on;Table VIII along with the
performance statewide of‘éll‘crews'on the reforting date'éndiqg January.3, 
1975.
| Two factors shoﬁld be stressed at the ohtéet, .First,‘thé'figures'
repérted heré are.stateﬁide. The aVeréges'cﬁnceal disparitiéé'aﬁoﬁg the
State's four highway>regions and.among the crews within the'régionsa Line
management has available to it more épecifié.reports which dllow a clbserv
focus on'a.crew4by¥crew basis. For purpoSes,of this report, however, with
this éaveét; a statewide average is preséntéd.

Second, theADepartﬁent maintains gonétaht sérutiny bVef'thoSe-aréas in
which performance is reported to be in great excess of work»standards. :
Exceeding production nofms can reflect sevefal»things:

- —— That the work standard, which is a statewidebwork'standard,lis
morebeaSily'met in one region than in others and the perfofmance‘in.thaf
‘onebregion disprobortioﬁately raisés the ievellof produgfion'statéwide;

© == ‘Some creﬁs have foﬁnd a more efficieht way of ééfférming'théir:
éssignment than réflected in the work étandard, in whigh‘case the work
standard should:be revised to incorporéte this more efficient means of
pfoduction;'

—- There are errors in the réporfing systemi

All‘of the above éonditions are'carefﬁlly mdnitored by the‘Department
through'a mainténance field audit ﬁerformediby’the Bureau Qf'Maintenance, in
conjunction with fhe Diﬁision of Iﬁdustrial:Engineering, where needed.- In.
addition, a newly created Office of Internal Auditing hés general'OVerview
responsibilitiés ofvthe integrity of the.Deéartment's reporting systems_énd
performénée1 On -a random, unannounced basié, it_can and does‘prqvide for spot

checks on performance.
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SR % i*
Increasing productiVity in those areas'belowlthe 85% standard means.
\ ‘ P
that the Departmeht Wlll recelve 38 759 hours addltlonal work for the same - !

';level of salary expenditures. Valulng those hours at $4. 36 per hour,

theADepartment Will,itherefore, save:$169,000 in;the current calendar
year..:These savingsiwill be reporteh upon‘ouarterly; hIt is.expected
that the sav1ngs wili be generated in small amounts during the first
quarter, gradually 1ncreas1ng toward‘the end of the year. The full

,amount may not be reallzed durlng the current calendar year.
. : | . il

| B

e SEE R $ 169,000

; i o ot i }!» i i . .
S ae Increaged Permanent Repairs - During winter months,~potholes’
are generally ripaired by u51ng a cold asphaltlc materlal, sometlmes

|

'called "cold paﬂch;" While 1f properly done, cold patch can last for
v 1 |

Severalbmonths,»it’is by nature|a temporary;repalr and must be redone
- . | : o : ’ : :

, asdsodn as possiple with hot asphaltiCnmaterﬁals-for'av"permanent
Cold pa&ch.is used basically‘for tﬁd reasons.- The>first of
4 . l

patc f'

“i

e these is that under certain cllmatic condltrons, hot asphaltlc 1s not
, \

b s durlng heavy ra1n or extreme cold Cold patch will -

|
‘ J‘ 1

. |
- have to.contlnue‘to be used in such cases. Dn the great majority of

approprlate, e.g

cases, however; the second reason'prevails{liThat is, during winter
’months when constructlon act1v1ty is 11m1tedJ many of the State's

suppllers of hot‘asphaltlc materials close tﬂelr plants.  Hot asphalt

i A

5 is, therefore, unavallable unless ‘the Departnent produces its own.
,‘,Since arpermanent patch is;preferable tq‘a temporary repair, in
‘thatbit Wiliinot‘have to be redone and theredgre one'whole operation .
‘. f ;

is saved the Department is mov1ng to 1ncrease its capacity to produce
11m1ted quantrt1=s of hot asphait durlng w1ntLr months. Through use of
centrallyvlocated pug-mills, the’Department c;n increase the,number‘of
R i R

i i -

g

*
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th1s calendar year, but will begin to appear toward the end of the

permanent repairs it‘makes~during winter months..-lts capacity»to'd
make such repairs can be increased st111 further through the

acquisltion of heated and insulated trallers which allow the hot

. asphalt to be transported overilargeidlstances w1thoutfcooling off.

The first phase of the program, initiated within this calendar year,

has been the expanded utilization of the pug-mills andiof permanent

" repairs. Statistics in both these dreas will:bevmonitored,

The second phase involves the acquisition of new equipment;“

- Since the purchase of equipment is such?an extended prOceSs; it is’

- expected that the sav1ngs from such equlpment will not accrue during v

next winter season.

If through'the first phase efforts of the Department; the number
of temporary repairs made are"reduced by 10%Z and the number of‘permanent

repairs is held‘CQnstant, then the'Department willphaye saved'$81,794

in labor and materials. Thisbpotentialgsavings.will befmonitored,only

during the first and second quarters of?the year, since the program
is seasonal in nature.
§- 81,794

'b.  Nonproductive Hours -- In the equipment_repair area,'“

mechanicsvare sometimes»leftvwith nonproductive hours due to'faulty'

3cheduling or unavailability of parts. Although these nonproductive

hours are limited in quantity, they should be closer to zero. than they

presently are. The January equlpment report identified 935 hours in

. thls nonproductlve category. Efforts*wlll,be to reduce the number of.'

" such hours by 75% over the,calendar.year; resulting»in'sayings*of'$96,000.

$ 96,000

hSubtotal.— Output per man-hour § 177,794
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R

. 3. . Improved Technology —— Through' its Research and Development efforts,
v 'i .
the Department has been able to identify a number of areas where ‘the use of

improved technology should result 1n‘signif1cant sav1ngs.

Reduced Mowigg,-- Through a research and development contract

financed j01nt1y with the Federal Highway Administration and undertaken

- by ‘the Rutgers UniVersity School of Agriculture, the Department has
\

succeeded in demeloping a strain of grass which grows more slowly
‘ | R
than the girass qurrently in place on the Staﬁe s highways Current

\
standards requirf mowing the 14 630 acres of‘landscaped right of way

'\\
o six times a year\ ~‘Use of this new grass will require mow1ng only four

- times a year, a BBA sav1ng in the man—hours Jss1gned to this task VThe
) ’ ' i | ’ . . .
potentlal for sarings is substantial. Due tq lack of manpower, the

: : ’ S S !
Department 1snor:currently meeting thenStandard frequency forV

' mowings, mow1ng four times a year rather tham the required six.- The
i | ; \ :

~ use of the- newly developed strain will make our present level of o

‘act1V1ty meet a.new standard., This will effect a savings by reducing
' _the‘amount_of'woLk required. ‘A;six—times a ybar mow1ng»cycle would
require 329, 173 man—hours, a four-times a yea; mowing cycle requires .
‘;219 450 man—hours., The differencerof 109,72§iman—hours-represents a
: IR B ' | ' o
. way for the'Department‘to meetsﬁits.obligatiph.of-proper_maintenance,.
‘"i7e,, to'be "effectiveﬁ:in its role‘ withoutﬁLn'increase in'manpower..

If this strain of grass could be 1nstantaneously planted throughout

}
the State highway system, the potential sav1ngs, computed on- the'
'preceedlng basis, would be 109 725 manhours or $478,500. Obviously, the
l
entire State canbot be reseeded overnight. Aipilot program will be
instituted during the current calendar year tb try the new seed over a
: large expanse ofithe State highway system. If the results are favorable,
o ! ) : - ;
| o Ly

[\ 3]

@
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FBased on such a_largé scale tesf, the,Départﬁgnt will iniﬁiaﬁe a faét
xprogram for.reseeding the ehéire systémi. The saVingsjidéntified,
therefore; will;not‘éqcrue during the c;rrent calendar:yEafﬂ £ut
progfessAtbward layiﬁg the'groundwbrk for future savingsbwiil be
reported on a quarterly basis.-
Savings - 0

_b. vLighting —; The'Departmént.cur}ently has over 16,000 State .
maintained lighting fixtures'throughout the State. These 1ighfs
provide séfety for the pﬁblié>at interskctions, curyes; ahd‘raﬁps"
where lighting‘is beneficial. Maﬁy 6f @hese lights, hoﬁevér, are‘of
the older incandescent variety. éﬁch lamps use considerably more
electricity per lumen than more modefn éodium vapor or‘mércufy vapor
luminaires. The current inefficient uée of electricity is undesirable
both from the poiﬁt of view of energy‘goﬁservatibn and cost. During
fiscal 1975 thé costs of electricity fér metered lighting to the
Department was approximately $840;000fi Redoing the‘entire system with
Fedéfal—aid so as to replace the cﬁrreﬁt incandescent bulbs with new
meréury vapor luminairés would reduceVSUr Utiliéation.of electricity
and our.electfic bill by $33,500. TheADepartment expects'td award
contracts toward:the end of this éalenaar year‘to implement this new
policy. Savings, however, will not acérue untii the new 1lights are in
place, which is ﬁo say éuring calendarf1976; Progresé toward attaining
these savings in‘1976, however, will bé reported during the current
caiendar year. |

Savings -0
c. Resurfacing —4_Currently>when;a fdadwayvéurface bec§mes

rutted, dried out or worn, either it is; ripped out and replaced with



Doy i

. a neu‘surfaceiou"an‘overlay'of bituminous concrete is"placed on
! _ i
the eXisting roadway.- Resurfac1ng of this type is expens1ve both
in man—hours and materials. Nen equlpment 1s avallable, however,
‘which allows, im a limited number of cases,%the recycllng of the
P w A - :
:old asphalt by mariouslprocesses-on the_roadway itself. POne‘of,
“:these machinesv;as_recently tested on Route%ﬂ withtsome:success and
; : o o 1 v L ’ . L
ﬁ a new test is cohtemplated on Route 130. - Andecision will bebmade by
7.the.Department as to the desirahility»of réédlarly using'this type
of "m1111ng machlng instead of ! resurfac1ng;}-

The sav1ngs‘that we accumulated on the ﬂoute 1 progect amounted

' i
to approx1mately $30 000. Each and every subsequent progect will be .

.
: different due to\the nature of the mlll thickness, the lane width

o

- the shoulder type and other hlghway characterhstlcs.

The mllling‘can be used in! areas Where there is pavement rutting
\

P | 1:

‘or other pavement—type dlsplacement as Well as areas where,vertlcal.
|
|

clearance‘is a problem, such as*under bridges; Subsequent sav1ngs

| | |

. ‘can be realized in each ‘and every case, however, there is no standard

.j'measurementvdue to the fact thaq each job 1s§sign1f1cantly d1fferentm

There is a potential savings of hundreds| of thousands of dollars
: o | ‘ . T S
‘-each year'if full use|of this process is implemented. However, at this

‘time no estlmate of sav1ngs can be made due to the[experlmental nature of

1'the operatlon and the potentlal use of the machlne. A better estimate of
\ y. R K . \ ’ .

its use and possible 1nc1usions of prpject savings[may be‘possible in ‘the

second quarter reportJ L e i

| ; “ Subtotal - Research and Development
‘L .

|

. 1
| ffr

Savings - 0

o

)

2

-0



- 21 -

E. Other Areas of Savings

As indieated above, this productivity program focuses on the maintenance
responsibilities of the Department of Transportation. There are_other areas,
however, in which.savings are possible. It must be stressed that such savings
can only be considered'to be real savings if they can be previded without a
reduction in the levels of service afforded to the public. Duting this calendar
year, the Department will.save considerable amounts in these other areas in

this manner. .

vl. Reduction in Force —- As a result of a review of the projected right
of way acquisition and construction work load for the Department for the coming
year, it was‘determihed that a reduction‘in>force Was appropriate. As a
result, this Department took'a‘step highly unusual for a government agency,
to terﬁinate 200 employees in the areas of right of way acquisition and
constructionvinspection, During the current fiscal year, thisvreductioa in
force will result in aavings of $600,000, asvof February, 1975. The saving
during the first six months of fiscal 1976 willlbe $900, 000 fpr,a total calendar
year savings of $1,500,000. Fortunately, the Department has been able to
place some of these employees in other areas which were undermanned or in
which‘employee turnover required replacements of persens'who had retired or.
left the Department for other reasons. Still other employees were placed in
other agencies of étate government. As a‘result, a real saving was attaiﬁed
while substantially protecting the interests of the Department's emplo&ees;

| Savings $1,500,000

2. Engineering Manpower -- A review of the engineering manpower

requirements of the Department was initiated in the fall of last year.
The results of this review are expected during the current quarter. While

.it is not expected that the review will indicate an excess of engineering
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|
|

manpower for the‘Depértment as a whoie, it is exp

‘kcted that the review will

result in a reallocation of engineering manpower in a manner most conducive

to effectiveness and lefficiency. - Thus, those units of the Department which |
- : ‘ P . - ' : . :

" have had an indreaséd work 1oad,re.g;; engineeriqgvrequiréd for the rapidly

gdeing'Federal Urbad Systems program; will be aﬂle to meet their personnelj

- needs without new hires by the transfer of employees in areas with a

| reducéd 1eVé1 of actiLity, e.g., Stafe—aid road éﬁstéms.',,'
i R - . L &
1 : SR S L Savings -0

.m

'3.1_Miieage.Réimbursément -- Since by the nature of the_Departmént’s

Work,ACOhstructibn coPtrécts are awarded throughout the State, Department
“employees arevfrequenily required to travel long distances to reach their

- . - : ! : |
temporary work station. In the pastl the employee was afforded the option

' 1
i ! |

of driving directly”t? the work station rather théﬁ reporting'to.his
regional office and driving to the temporary work site from there. The
o ) ] y | . B
theory was that this would result ih%less travel p%erall}‘ However, since
employeeé had’the‘figgt‘td have'mileége while on official busineés reimbursed,
a formula had to be established to determine how much of the total mileage ’
.from home to WQrk‘si:? was to be allocated for "official business" and how
‘much was to be alloca%ed to the journey to work trip, which is nonreimbursable.
v . G F
An analysis of the,fo£mula adopted'sohe years ago}indicates that it should
be modified. These m?difications will be discussed with employee representatives
' | | | :

~and if, as paft df the collective bafgainiﬂg procéés, a reviéed'formula albng

' lines fo be proposed ﬁyithe Departmen% is acceptab}e, savings'of‘$200,QOQ is
?ossible, ;Siﬁcé thiSISaving-is conﬁi;gent.on negoéiation; it is not éurrently
::'ihcluded as‘aﬁsévingsEfor‘purposeélofithis'brograﬁ% | - | o

t‘ ; 'v ;1 ‘ '1. ‘v'% '.‘= 7 Savingé '—_Q

v4.5 Accident Report Procéssihg‘?}‘A substantiél saVing which does not
o . R I o o . L .
I R 1

@

24
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accrue to the'Department at all but instead accrues to the citizens of the

State generally is inherent in a new procedure adoﬁted by the Department

jointly with the Division of Motor Vehicles for the processing of accident
reports. By use of a more simplified reporting format, 45,000 policy man-hours
throughout the State are expected to be saved annually. This procedure was i
implemented on January 1 and is going through its '"shakedown' period now.

The number of man-hours saved is the equivalent of adding 23 additional

policemen to the public safety agencies of the Staﬁe, counties and municipalities.

Saving - - 0

F. Conclusion
This productivity program represents this Department's best efforts to
outline a program to effect savings and efficiency. Reports on the progress of

the program will be issued on April 1, July 1 and October 1.



Q.
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APPENDIX |

DEVELOPMENT OF A WORK STANDARD

Throughoutithe Department's‘Pfoducéivit§ Program, reférenqe is made - to
work standards. It is iﬁportant to understaﬁd héﬁ such standards are developed
and what they ﬁeaﬁ. .Induétrial engineerihg ;s’a-discipline was deve1oped'short1§
after the turn of the céntury in.the United'étates. It invoives'the application‘
of engineering analyéis to human pérformancegv In greatly oVersimplified,fashion,
_vthe following indicates rbughly_how‘suchvag énalyéié proéeeds..

Let us éséumé that the task to be analyzed is the perﬁanent'repair of
a pothole. The first step taken by the’Indu;trial Ehgineerbis to observe in the
field many repeéted.instances of a permanent;repaif of a pothéle'being made. As
a result of‘these observations,vthe time and‘motibn neededrfo'perfdrm the task are
jfecorded. For ipstancé, fhe.érew takes a céftain:aﬁount of time to arrive at thé
site,.set ﬁp its safety equipment éuch asv¢o§ésvor barfiers,,unload its tools,
| clear and cut out the hole, apply'binder‘or éack coat, fili the ﬁole with asPHalp,
proﬁefly tamp or compress the asphalt, éleaniup the work site and leave. The
Industrial Engineer will note whether’therebérebenough men énd equipmént t6
efficiently do the job. Too many men get in;each 6ther's'wéy; tdo féw.men resulf
in inefficieﬁcy. | 4

Aé'a'reSult‘df these numerous observétiéns during ﬁhiqh allowanéesvafe’
calculatéd for delays_due to personal timekoff and fatigue, thevinduétrial engineef
deveiops joinfly with_techﬁical input from civil'engineeis what the correct | |
précedures and hethods:for the repair shbuldibé,~and some sﬁandards‘for a crew's
performaﬁce‘r The indﬁstrial engineerrwill,3£ate that if a crewkhas évaiiable to

it a truck, small roller, a compressor ‘and jack hammer, andvother needed implements,
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it should take, on avérage, 4 men x number of minutes to repair a ''standard'-
sized hole. : | | ?

That standaid is then tested by being meésured against actual performance.
If the great majority of the crews greatly éxceed this standard; then the standard
is too low and it should be adjusted upward. The opposite is also true. Eventually,
a sufficient history éf performance énd observations is accummulated to develop ai

uniform work standardifor the functidn to be performed.

It is this &ork standard which provides the grist for any intelligenti

analysis of efficienc§ and in turn also provides the basis for sound budgeting.

It is on the basis of such standards, for instance, that the Department can

compute how many men it needs to maintain a given number of lane miles of highway.
\

The Department's budget request is based on these calculations.
| . |
The Department's work standards in some areas are based on those used in

|

‘ .
the private sector. In the area of equipment, for:instance, standards are available
‘ .

|
| |

for how long it takes |to repair a certain type of truck or equipment. Whenever

such privatevstandardé are available, the Department's standards are made to be
i ‘

generally comparable #ith such "outsidé"»standards. Generally speaking, however,

the Department's standards are unique since most of the functions it performs are
. | ‘

not performed by anytﬁing other than government agencies.

The tesxt ofithe "typical" work standard we have identified, that is,
i . ) :
the permanent repair Qf a pothole, follows.
N ‘

[&H
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'SAMPLE WORK STANDARD

APPENDIX IT

NEW JERSEY DEPARTMENT OF TRANSPORTATION

MAINTENANCE & CONSTRUCTION

BUREAU OF MAINTENANCE

DATE: December 23, 1974

FREQUENCY STANDARD: As requlred Permanent roadway patching is that patching

to compact the patch

which is done with hot mix bituminous concrete, using:
the hole, tack coat to paint the patch area, and a roller or mechanical tamper

a compressor to square

BASIC CREW

4 Workers

EQUIPMENT

.

compressor

N

small dump trucks

roller or mechanical tamper
concrete saw (Optional)

TOOLS REQUIRED

Brooms

Tamper

Lute

Rakes

Shovels

Pavement Breakers

Picks and miscellaneous hand tools

MATERTAL

Bituminous concrete, maintenance patch

1. Top mix (FABC)
2. Bottom mix (Binder)

3. Tack 0il

()

consolidate  edges.

13. Pick up safety.

NOTE 1: Includes time for: travel,
NOTE 2: Safety practices in accordance with approved Safety Manual.

e

Square out deteriorated area with pavement breaker and/or concrete saw.

PROCEDURE

1. Set up safety. .

2. Send truck for material, if not obtained before leaving yard.
3.

4. Clean area (blow clean with compressor)

5. Apply tack coat (.10 gal./s.y.).

- Care should be given to see that the
perimeter of hole is completely coated with tack oil.
Apply bituminous material in a maximum of 2" lifts (compact each 1ift)

7. Compact with a roller or mechanical tamper (rollers should always be used on o
a patch requiring 1/2 ton or more of bituminous concrete).

8. Tamp where required to consolidate edges. . :

9. Finished patch should match the grade of the adjacent pavement.

10. Seal and sand patched area to impede entrance of water. (Optlonal)

11. Travel to next location and continue procedure.

12. Clean and load tools back onto truck.

clean-up and secure equipment.

BASIC CREW _ NIt " WORK FACTOR UNITS PER HOUR
4.00 | Ton o 1.25 0.80___
FUNCTION CODE | FUNCTION DESCRIPTION WORK STD. CODE

4501 Roadway Patching - Permanent

001
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- LANE MILES

10,000+
9,000
8,000 «f

7,000 =

| eo10 |
6,000 =} l l

- 5,000

LANE MILES OF MAINTAINED
'STATE HIGHWAYS
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7652 | .8

2 6413 6391 | <~
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‘64 65 66 67 68 69 70 71 72 713 74

FISCAL YEAR

8739
8660 v

8233 8205 § f I |

o -

9420

projected .



»

»

o



1 3nave

" FISCAL YEAR

NUMBER OF MAINTENANCE FIELD PERSONNEL
| PER TEN LANE MILES
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PERSONNEL
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0.25

0.00
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HUNDRED ACRES

190

REQUIRED QUOTA |1.93

S \ 1
» 1.32 1.30 1
11 a1 Bl

71 72713 74 15 16
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" MECHANICS / PIECE OF EQUIPMENT

NUMBER OF MECHANICS PER PIECE OF EQUIPMENT
 1964-1976 '

0.030
0.028
0.026
0.024
0.022
0.020
0.018

0.016

- 64 65 66 67 ‘68 69 ‘70 ‘711 ‘72 ‘713 ‘74 ‘75 76
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-~ IA 318Vl

 DIVERSITY OF EQUIPMENT

S ~ NO.OF
TYPE VEHICLES

Mowers, Rotary (TRC Pulled) 71

7

4

y

”

) ~~-

 Rotary (Walk Behind) 110

Rotary (Built in Sulky) 43

Sickle (Walk Behind) 17

Rotary (TRC Side Mounted) 5

~ NO.OF

BRANDS
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100 =y

80 cilREEEE

PERCENT

70

60 =il

50 mill

) by
I ]
0 ’

g

20-‘1
10 m

30 i

POLE

MAST CABINET BASE
ARM

"”'-"""»PERcENf COST INCREASE

12~ 8~ ¢  SEMI
SIGNAL SIGNAL WIRE CONTROLLER
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Code

501
059
095
002
001
071
012
067
079
049
075
149
097
041
011
145
007
098
063
033
315
701
533
035
076
089
069
027
100
013
019
125
503
551
015
047
121
005
031
061
018
320
085
309
703
091
073

‘Seiected Statewide Workatandard'Codes

Description

Mow Grass*

House Keeping -

Litter Patrol A
Random Patch Pavement
Roadway Patch Permanent
Plow Snow

Random Patch Shoulder
Equipment Repair .
Transfer Material & .Supplies
Hand Sweeping ’
Spread Winter Material
Resurface Exceeding 3/4"%
Litter Pick Up Walk

Repair Guard Rail

Patch Shoulder Permanent
Storm Damage Extraordinary
Cutting Joints

Litter Miscellaneous

Gas Attendant

Mow Grass 5' Wide Machine™
Reflector Sign Repair
Bridge Substructure .
Trim Trees

Remove Weeds From Curb
Handle Winter Material
Erect Show Fence

Equipment Pick Up & Delivery
Hand Clean Ditch

Machine Sweeping

Regrade Shoulders

Hand Clean Inlets

Replace Inlet & Manhold
Hand Mowing*

Woodland Clear

Surface Treatment Shoulder Stone*_

Maintain Rest Area

Cut, Fill & Wash

Pour Cracks Bituminous Concrete
Mow Grass Small Machine¥®

Wash Equipment

Reconstruct Shoulders

Reflector Sign New Installation
Erect & Remove Inlet Marker
Paint Stop Line

Bridge Painting

Remove Snow Fence

Paint & Repair Plow

Unit

Acre

. Hours
- Mile -

Ton
Ton
Hours
Ton
Hours
Hours
Mile
Hours
Ton
Mile

Linear Feet-

Ton
Hours
Unit
Hours -
Hours
Acre
Unit
Hours
Unit
Mile
Hours
Unit
Hours
Linear Feet
Mile
Mile
Unit
Unit
Acre
Acre
Unit
Unit

Cubic Yard‘

Linear Mile
Acre

Unit

Cubic Yard
Unit-

Unit

Yard

Gallon

Unit

Hours

Productivity

8

NN W

5.
7.
4.
6.
72

oo\o\I\!!-'

.

107.3
92,4
101.5

1 102.4
118.0

98.2
0.0
57.4
106.7
66.1
103.8
138.5
100.8
99.5
0.0
64.8
99.8
85.2
71.2
- 98.2
220.3
99.0
87.7
40.7
56.5
45.0
165.2
91.9
125.9
0.0
54,1
52.4
51.1
14.2
' 81.7
73.9
99.2
183.8"
70.0
26.7
85.0
100.0

* .
seasonal functions - work not normally performed during this period.

Source:

TABLE VIII

Project Management Report — Maintenance Productivity
12-7-74 - 1-03-75+
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