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RESEARCH PAYS OFF

CASPER: The Friendly, Efficient
Snow Routes Planner

now and ice control is a major operation on
highways during the winter months in Indiana.

The Indiana Department of Transportation (INDOT)
is responsible for the snow and ice control on 46 400
lane-kilometers (29,000 lane-miles) of roadway. The
duration of the interval between snowfall and snow
clearance from roadways is a good measure of the
quality of service. INDOT's focus in this respect is
to minimize the duration of that interval to enhance
the quality of its service.

PROBLEM

INDOT's goals for winter snow removal operations
are to provide safe driving surfaces for the public, to
design efficient snow routes that make cost-effective
use of maintenance equipment and personnel, and to
use deicing materials efficiently. In Indiana these
operations require almost 1,500 trained personnel
and some 1,200 maintenance vehicles. Each year
INDOT allocates more than $9 million in materials
to support these operations. Approximately $22 mil-
lion is spent annually on winter activities.

Each road segment in the INDOT network is rated
on the basis of its average daily traffic count (ADT).
Class I roads have an ADT greater than 5,000 and
receive service every two hours during snow events,
whereas routes with ADT less than 5,000 receive
service every three hours.

The goal of the Computer Aided System for Plan-
ning Efficient Routes (CASPER) is to find routes on
which deviation from the target service times is as
small as possible and deadhead travel (travel over a
given route with no service performed) is minimal.
To a lesser extent, road class uniformity is also im-
portant. Routes designed by CASPER tend to result
in better service to the network using fewer routes.

SOLUTION

The design of snow routes is a major factor in the
overall quality of service. Minimizing deadhead
travel is an important objective. Efficient snow
routes increase the homogeneity of road classes and
service quality within a route while minimizing
deadhead travel and the number of trucks and per-
sonnel necessary.

INDOT maintenance engineers have worked
with researchers at Purdue University in West
Lafayette, Indiana, for nearly a decade to improve
how winter maintenance operations are designed
and conducted. Most recently the team has devel-
oped CASPER, which is being implemented
throughout the state with significant improvement
in operations and greatly reduced costs.

The CASPER decision support system consists of
three main components: a spatial Global Information
Systems data base containing detailed information
about physical aspects of the transportation network, a
set of models for optimizing route design, and a user
interface that allows INDOT maintenance engineers
to interact with the data and models efficiently. Users
establish design parameters and route specifications
through this interface, which are then used by the
system models in finding optimal route configura-
tions. Users need not understand the complex internal
workings of the models. Instead they are presented
with a clear profile of model results so they can judge
immediately whether the routes designed by the sys-
tem are feasible and practical for implementation.
Changes and manual modifications to route designs
can be made throughout this process.

APPLICATION

CASPER was implemented during winter 1992-
1993 in three INDOT districts, including the Fort
Wayne District, which is responsible for snow and
ice control on almost 8000 lane-kilometers (5,000
lane-miles). This road network was divided into 163
routes, requiring 181 trucks to service. INDOT
maintenance engineers used CASPER to redesign
winter service routes, with the goal of minimizing
deadhead travel from maintenance depots while
making surface treatment time more efficient. The
result was 155 routes that required only 173 trucks.
Each route reduction eliminated 24 kilometers (15
miles) of deadhead travel.

Application of CASPER in the Fort Wayne District
has also eliminated the need for eight new trucks.
According to INDOT the cost of purchasing a new
truck, with an estimated service life of 10 years, is
$65,000. Consequently, savings of about $520,000
were realized. Operational costs, including equipment
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repair, maintenance, and materials, average up to
$8,200 each year over a 10-year period. Despite the
reductions in snow routes, complaints from the pub-
lic have decreased.

CASPER is now being used in INDOT's Fort
Wayne, LaPorte, and Crawfordsville districts. Addi-
tional CASPER routes were designed in 1995 using
INDOT's new GIS basemap. By the end of 1996
statewide implementation of CASPER will be com-
plete.

BENEFITS

Maintenance engineers in three INDOT districts
have used CASPER to redesign snow routes for
winter maintenance vehicles, realizing significant
savings. CASPER has reduced the number of
snow routes by 17 in these districts, thus elimi-
nating the need to purchase 17 new trucks; it has
also reduced deadhead travel by 400 lane-
kilometers (250 lane-miles). Savings on the pur-

chase of new trucks is $1,105,000, with potential
savings of up to $139,400 each year on operational
costs. These savings will accrue without compro-
mising service to the traveling public.

INDOT expects about 50 routes to be eliminated
by CASPER statewide. The potential for savings is
$3.25 million on new-truck purchases and up to $4.1
million on operational costs over a 10-year period.
CASPER is also being considered to assist in other
maintenance routing uses such as road painting, sign
maintenance, and roadside mowing.

For further information, contact Larry Goode,
INDOT Operations Support Division, 100 North
Senate Avenue, Indianapolis, Indiana 46204-2217
(telephone 317-232-5423, fax 317-232-5551), or
Tommy Nantung, INDOT Research Division, 1205
Montgomery Street, West Lafayette, Indiana
47906-2279 (telephone 317-463-1521, fax 317-
497-1665).
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