
C A 8 1 2 0 Georgia Institute of Technology Page: 1 
Office of Contract Administration 01-DEC-1998 14:51 

PROJECT CLOSEOUT - NOTICE 

Closeout Notice Date 01-DEC-1998 

Project Number E-20-W60 Doch Id 36732 

Center Number 10/24-6-R8501-0A0 

Project Director MEYER, MICHAEL 

Project Unit CIVIL ENGR 

Sponsor GA DEPT OF TRANSPORTATION/ 

Division Id 5606 

Contract Number TASK ORDER 51 Contract Entity GTRC 

Prime Contract Number 

Title DEVELOPING GEORGIA DOT'S IMS SYSTEM 

Effective Completion Date 30-JUN-1997 (Performance) 30-JUN-1997 (Reports) 

Closeout Action: 

Final Invoice or Copy of Final Invoice 
Final Report of Inventions and/or Subcontracts 
Government Property Inventory and Related Certificate 
Classified Material Certificate 
Release and Assignment 
Other 

Y/N 

Y 
Y 
N 
N 
N 
N 

Date 

Submitted 

15-JUL-1997 

Comments 

Distribution Required: 

Project Director/Principal Investigator Y 
Research Administrative Network Y 
Accounting Y 
Research Security Department N 
Reports Coordinator Y 
Research Property Team Y 
Supply Services Department/Procurement Y 
Georgia Tech Research Corporation Y 
Project File Y 

NOTE: Final Patent Questionnaire sent to PDPI 



Development of an Intermodal Management System for 
the Georgia Department of Transportation 

Prepared by 

Professor Michael D. Meyer, P.E. 
George Mazur, P.E. 

School of Civil and Environmental Engineering 
Georgia Institute of Technology 

-Draft -



(t 

Table of Contents 

Page 

1.0 Introduction 1 

2.0 Methodology 1 

3.0 W h a t is an I M S ? 6 

3.1 Some State Examples 7 
3.1.1 Florida DOT's Intermodal Management System 7 
3.1.2 Oregon DOT's Intermodal Management System 11 
3.1.3 California's Intermodal Management System 13 
3.1.4 Minnesota DOT's Family of Measures 14 
3.1.5 Overview of State Efforts 18 

3.2 Georgia DOT's Intermodal Management System 20 
3.2.1 Relationship to Transportation Planning 20 
3.2.2 Georgia's Intermodal Transportation System 22 
3.2.3 Overview of I M S Structure 23 

3.2.4 Identifying Performance Measures 26 

3.3 Intermodal Management System Prototype 32 

3.4 Data Requirements 41 

4.0 Conclusions and Recommendations 54 
Appendix A 
GIS Modal Layers 

60 



1.0 I N T R O D U C T I O N 

The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 created many 

opportunities and challenges for state transportation officials. One of these opportunities, 

which in many states was also a real challenge, was the desire to have a more systematic 

process for monitoring the performance of the transportation system and of identifying 

strategies for enhancing this performance. The concept of "management systems" which 

focused on a variety of transportation system characteristics was introduced formally into 

the transportation planning process. Although most of these management systems would 

later be made voluntary by federal legislation, this initial introduction caused many state 

department of transportation (DOT) officials to think carefully about how such 

management systems could improve the decision making process in their organization. 

The Georgia Department of Transportation ( G D O T ) initiated a study to investigate the 

feasibility of implementing an intermodal management system (IMS) as part of its 

multimodal transportation planning process. This final report presents the results of this 

investigation. 

2.0 M E T H O D O L O G Y 

As part of the initial ISTEA requirements concerning the implementation of the 

management systems, a work program was submitted to the Federal Highway 

Administration in October, 1994. This work program outlined the strategy and tasks 

associated with developing each management system. The scope and methodology of the 

work tasks for this research project followed the overall approach for an IMS as outlined 

in the original work program. 
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Because any development of an I M S was to be done in conjunction with different 

organizations and users of the transportation system, the methodology described below 

was open to the involvement of a variety of groups. This allowed varying perspectives to 

enter into the development of the IMS. A n advisory committee of interested parties and 

transportation system users was created to provide an institutional mechanism for formal 

input into the IMS process. This was the first task accomplished in the project. 

The methodology for this project consisted of the following seven tasks: 

Task 1: Create IMS Advisory Committee 

A basic point of departure for the process of developing an I M S was that it should 

provide opportunities for stakeholders and users of the transportation system to interact 

with those developing an IMS. Accordingly, the first task in this project was to create an 

IMS Advisory Committee which provided advice and feedback during the IMS 

development stages. The project team worked with the G D O T in identifying 

organizations and groups to be a member of this Advisory Committee. The project team 

developed background material and organized and facilitated the meetings of this 

Committee (see Table 1). The materials included background reports on what other states 

were doing as well as proposed directions for the G D O T intermodal management system. 

The Advisory Committee was given the opportunity to make recommendations to the 

G D O T on key elements of the management system such as proposed performance 

measures, desired system characteristics, and data collection strategies. The Advisory 

Committee met formally three times over the course of this project. 
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Table 1: I M S Advisory Committee Members 

Atlanta Regional Commission 
C S X Transportation 
Federal Highway Administration 
Federal Transit Administration 
G D O T State Transportation Planning Administrator 
G D O T Office of Intermodal Transportation 
Georgia Freight Bureau 
Georgia Ports Authority 
Greyhound Lines, Inc. 
Hartsfield Atlanta International Airport 
Macon-Bibb County Planning and Zoning Commission 
Norfolk, Southern Railway Company 
The Georgia Railroad Association 
United Parcel Service 

Task 2: Review Material on Intermodal Management Systems 

Over the life of this project, the U.S. D O T and many state transportation agencies 

continued to develop information regarding the implementation of intermodal management 

systems. Much of this information highlighted examples of good practice. This task 

summarized this material and noted those items that related directly to a G D O T 

intermodal management system. Some states, such as Florida and Washington, continued 

to develop management systems based on their earlier experiences with the ISTEA 

requirements and thus provided useful insights into some of the challenges being faced by 

other state DOTs. 

Task 3: Determine Targeted Intermodal Transportation System 

An inventory of Georgia's intermodal transportation system was developed as part of 

the October, 1994 work plan. This inventory was primarily an identification of the types 
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of facilities that were to be included as part of the intermodal transportation system (and 

thus the focus of performance measures and data collection). This project task 

reexamined the definition of these facilities and elements of the systems by looking at 

market commodity flows, passenger movements, and economic productivity measures. 

Where appropriate, relevant data concerning the importance to the state's intermodal 

transportation system was collected. The purpose of this data collection was to further 

understand the importance of individual elements of the intermodal transportation system 

to the total transportation system in the state. A prototype IMS was developed using a 

geographic information system to highlight the different capabilities of such a system. 

Task 4: Identify IMS Performance Measures 

Basic to the development and use of the management systems is the selection of the 

performance measures that will be used to identify deficiencies or opportunities in 

transportation system performance. These measures ultimately indicate how system 

performance is being defined and importantly relate to the types of data and analysis tools 

that are important and which will be needed to successfully implement the management 

systems. The project team worked with the GDOT and the Advisory Committee to 

identify candidate performance measures that could be considered as part of the IMS. 

These candidate measures were identified through an examination of what other states 

were using and by discussing with process participants what measures were considered 

important for a useful IMS in Georgia. The project team presented a candidate list of 

measures to the Advisory Committee. A recommended set of measures is presented in 

this report. Different perspectives were incorporated into the prospective list of measures 
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(e.g., system users such as passengers and shippers; and system operations such as 

corridors and connections). 

Task 5: Develop Data Collection Strategy 

Once performance measures are selected, the effectiveness of the management systems 

depends very much on a systematic data collection effort that is tied into the basic data 

needs of the management systems. It should be recognized that the performance/condition 

measures might very well be selected based on the availability of data, but even in this 

case, a strategic perspective of data collection responsibilities and techniques is 

appropriate. This task examined current data collection programs to identify where 

existing data satisfied the requirements of the IMS. In addition, that data deemed 

important to the IMS but not collected by involved agencies were identified, and a data 

collection strategy suggested. The characteristics of the data include determining existing 

data availability and collection responsibility; determining data collection needs such as 

attribute, performance, and intermediate characteristics; and assigning data collection 

responsibilities and a schedule of activities. 

Task 6: Develop Process for Evaluating IMS Strategies 

The Federal Interim Final Rule on Management Systems required that the effectiveness 

of the strategies that result from the management systems and of the management systems 

themselves must be evaluated and the results of these evaluations be given to decision 

makers so that better informed decisions can be made. Given that the Interim Rule was 

superseded, such a requirement was no longer necessary. 
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Task 7: Initiate the IMS 

6 

The full value of a management system will occur when it becomes fully operational and 

provides input into transportation planning and decision making. The strategy adopted by 

this project was to develop an example IMS application that could illustrate the use such a 

system, and importantly to identify what data requirements would be necessary. The 

initiation of an IMS ultimately would be left for GDOT to decide that the usefulness of the 

information provided would be worth the costs of data collection and other system 

requirements. 

3.0 W H A T I S A N I M S ? 

An intermodal management system (IMS) is defined as a systematic process of: 

identifying key linkages between one or more modes of transportation, where the 

performance or use of one mode will affect another, 2) defining strategies for improving 

the effectiveness of these modal interactions, and 3) evaluating and implementing these 

strategies to enhance the overall performance of the transportation system. The key term 

in this definition is "process." Most states were not viewing the IMS as a separate 

planning process that in any way superceded normal transportation planning. Although 

some states such as Florida and Oregon spent considerable time in developing the data 

base that could serve as the foundation for a statewide intermodal transportation planning 

effort, these states have since determined that an IMS is better integrated into existing 

agency functions rather than creating a new planning process. 



3.1 SOME STATE EXAMPLES 

Information was collected from several state DOTs on the continuing evolution of the 

IMS in their agency. Although by definition each management system should be tailored 

to the organizational and decision making structure of a particular agency, the experience 

from other states provided useful insights into how such an IMS could work (and the level 

of effort involved). 

3.1.1 Florida DOT's Intermodal Management System 

Florida was one of the first states to develop a statewide intermodal management 

system. The concept of system performance and program monitoring was not new to the 

Florida DOT. The State's Transportation Commission had for many years asked for 

information on the performance of the agency and the overall performance/condition of 

the state's transportation system. In fact, the Florida Transportation Plan included a 

strong commitment to system monitoring and evaluation: 

"Data and strategies from the management and monitoring systems , 
measures of performance from those systems and other sources, changes 
in law and emerging issues will be key elements in revising or extending 
state transportation goals and objectives in future years. " 

The Florida DOT developed a short range component of the Transportation Plan and 

adopted key indicators and budget program measures to monitor what progress was being 

made in achieving specific Plan goals. Table 2 shows the indicators and program 

measures relating to a goal of "providing a statewide interconnected transportation 

system". As shown, the intermodal strategic issues associated with this goal included 
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T a b l e 2 : S h o r t - R a n g e F l o r i d a G o a l " S t a t e w i d e I n t e r c o n n e c t e d S y s t e m " 

Strategic Issue Key Indicators Short Range Objective Budget ProgramMeasures 
Placing priority 
on the Florida 
Intrastate 
Highway System 
MfYTC. 

Funds committed for capacity 
improvements on the FIHS as a 
percentage of the Highway 
Capacity Improvement Program 

Through 2006, maintain 
funds committed for 
capacity improvements 
on the FIHS at 

Number of lane miles let to 
contract for highway 
capacity improvements 

I N U I E : 

additional work 
now underway 
showing 
"how to measure 
the outcome of 
placing priority 
on completing 
theFIHS") 

Average daily vehicle miles 
traveled per land on the FIHS 

approximately 50% of 
the highway capacity 
improvement program. 

number of right of way 
parcels acquired 

I N U I E : 

additional work 
now underway 
showing 
"how to measure 
the outcome of 
placing priority 
on completing 
theFIHS") 

Average daily vehicle miles 
traveled per land on the FIHS 

approximately 50% of 
the highway capacity 
improvement program. 

number of projects certified 
for construction 

I N U I E : 

additional work 
now underway 
showing 
"how to measure 
the outcome of 
placing priority 
on completing 
theFIHS") 

".. The two proposed systemwide 
measures are 
(1) person miles of travel and (2) 
average speed of travel" 

By 2006, begin to 
maintain mobility on the 
FIHS by accommodating 
the growth in demand 
for moving people and 
goods. 

I N U I E : 

additional work 
now underway 
showing 
"how to measure 
the outcome of 
placing priority 
on completing 
theFIHS") 

".. The department is working on 
an interim performance measure 
that better addresses mobility on 
the FIHS, not expenditure " 

By 2006, begin to 
maintain mobility on the 
FIHS by accommodating 
the growth in demand 
for moving people and 
goods. 

Improving 
connections 
between 
transportation 
facilities 

Passenger enplanements Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

number of passenger 
enplanements 

Improving 
connections 
between 
transportation 
facilities 

Cargo shipped by air 

Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

tons of cargo shipped by air 

Improving 
connections 
between 
transportation 
facilities 

Rail cargo originating or 
terminating on the Florida rail 
system 

Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

number of rail projects 
funded 

Improving 
connections 
between 
transportation 
facilities 

Total water borne trade 

Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

total waterborne trade in 
tons 

Improving 
connections 
between 
transportation 
facilities 

Cruise embarkations 

Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

number of cruise 
embarkations at Florida 
ports 

Improving 
connections 
between 
transportation 
facilities 

Aviation project funding - state 
aid 

Through 2006, continue 
to improve intermodal 
connections and access 
by annually allotting, 
approximately $30 
million in state funds for 
the intermodal access 
program 

Note: additional 
objective to be added 
later "that will set a 
target for system 
performance" 

number of aviation 
projectis funded 

Improving 
connections 
between 
transportation 
facilities 

Level of investment in the 
intermodal access program 

number of intermodal 
projects funded 

Completing a 
statewide high 
speed rail system 

Not defined By 2006, begin high 
sped rail service 
between Miami and 
Orlando, and Orlando 
and Tamoa 
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placing priority on improving connections between transportation facilities, and 

completing a statewide high speed rail system. 

Florida DOT's process of developing an intermodal management system was one of 

the more extensive in the U.S. The initial set of performance measures were categorized 

in three major areas: system utilization, safety, and accessibility. A major initiative was 

undertaken to document the quality of the intermodal connections based on personal 

observations. Specific factors associated with each intermodal link were quantified to 

assess the level of deficiency for that link. The factors for each link included: 

Physical Characteristics 
—Linkage available 
—Modal capacity 
Financial Characteristics 
—Out of pocket costs 

Service Characteristics 
—Headways or wait time 
—Average transfer time between modes 

Usage Characteristics 
—Number of transfer bays or parking spaces 
—Existing peak hour usage 
—Average vehicle occupancy 

In 1995, a new approach was proposed for assigning "points" to each of the 

performance measures so that quantitative priorities could be assigned to specific projects. 

For example, a score of 1 to 5 would be assigned to the type of vertical clearance that was 

available on the access link. The sum of the scores would then represent the 

"performance" of that intermodal link. The use of this information for prioritizing 

projects, however, became problematic. Florida DOT officials had difficulty assigning 

realistic scores to different projects that were considered useful to those responsible for 

deciding in investment priorities. It was decided that further development of the IMS 
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would await examination of how the information would be used, and an identification of 

appropriate performance measures. At this point, this reexamination is still underway. Of 

some interest, the Florida DOT officials responsible for developing the IMS have 

expressed interest in incorporating into the set of performance measures some indication 

of economic impact of the facilities and thus the linkage thereto. Table 3 shows the 

current status of the performance measures that are part of the Florida DOT IMS process. 

T a b l e 3 : F l o r i d a ' s R e c o m m e n d a t i o n on I n t e r m o d a l P e r f o r m a n c e 
M e a s u r e s (1997) 

Recommendation Measure 

Performance Measures That Should 
Be Removed or Modified 

Pedestrian volume/capacity ratio 
Performance Measures That Should 

Be Removed or Modified 
Safety at highway/rail connections Performance Measures That Should 

Be Removed or Modified Safety for passengers 
Performance Measures That Should 

Be Removed or Modified 
Safety for bicycles 

Performance Measures That Should 
Be Removed or Modified 

Truck design radius 

Performance Measures That Should Be 
Retained for Further Analysis 

List of modes 

Performance Measures That Should Be 
Retained for Further Analysis 

Road bridge height 

Performance Measures That Should Be 
Retained for Further Analysis 

Rail bridge height 

Performance Measures That Should Be 
Retained for Further Analysis 

Road width 
Performance Measures That Should Be 

Retained for Further Analysis 
Pedestrian bridge height Performance Measures That Should Be 

Retained for Further Analysis Pedestrian facility width 
Performance Measures That Should Be 

Retained for Further Analysis 
Road condition 

Performance Measures That Should Be 
Retained for Further Analysis 

Rail track condition 

Performance Measures That Should Be 
Retained for Further Analysis 

Pedestrian crossing condition 

Performance Measures That Should Be 
Retained for Further Analysis 

Distance to NHS road 

Performance Measures That Should Be 
Retained for Further Analysis 

Transfer time 

Performance Measures That Should Be 
Retained for Further Analysis 

Mode split of freight 

Performance Measures That Should Be 
Retained for Further Analysis 

ADA access 

Performance Measures That Should Be 
Retained for Further Analysis 

Dwell time 
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3.1. 2 Oregon DOT's Intermodal Management System 

Oregon DOT was another state transportation agency that spent considerable time and 

resources developing a comprehensive approach to the development of an intermodal 

management system. The initial efforts of the DOT included describing the policy 

implications of an IMS, developing a preliminary inventory of a state intermodal 

transportation system, establishing general measures of performance, and identifying data 

requirements. The statewide intermodal transportation system was defined as: 

• All intercity scheduled-service bus stations 
• All Amtrak depots 
• All airports with scheduled commercial service 
• All major lumber truck/rail reload yards 
• All grain elevators at a port facility or on a rail line and exceeding 500,000 

bushels of capacity 
• All truck/rail centers involving trailers on flat car (TOFC) and containers on 

flat car (COFC) 
• Intermodal terminals at all marine ports shipping freight, and 
• All oil pipeline terminals 

Given the massive data collection effort associated with inventorying and periodically 

monitoring this statewide system, the Oregon DOT decided to focus the EMS on the 

quality of access into and out of major points of transfer. In a process that included 

interviews with over 1,000 transportation system stakeholders, DOT officials narrowed 

the list of IMS performance measures to a set that included five major categories: 

capacity, accessibility, connectivity, time delay and safety. Thresholds were established 

for each of these categories where the threshold value represented a triggering device that 

indicated further attention was warranted. Table 4 presents an illustrative list of these 

performance measures and the associated threshold value (the entire list of measures is not 

reprinted here; there are over 70 of them!!) Measures similar in nature to those shown in 
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T a b l e 4 : I l l u s t r a t i v e M e a s u r e s fo r t h e O r e g o n D O T I n t e r m o d a l 
M a n a g e m e n t S y s t e m 

Facility Type: Connector and k (ainline Roaa hvays 
Mode 

Connection 
Performance Measure Threshold Type of Measure 

Facility 

Ave. weekday P.M. v/c ratio >0.8 Performance 

Facility 

Intersection ave. weekday P.M. 
peak hour entering volume 

>0.9 Performance 

Facility 
Pavement with load limits Yes Condition 

Facility Pavement with condition rating >0.4 Condition Facility 
Annual truck hours of delay > 1,800 

hours 
Performance 

Facility 

Suboptimal geometries Yes Condition 

Facility 

% of statewide average annual 
fatality accident for road class 

> 150% Safety 

Facility Type: Bus Station 

Facility 

% of statewide average annual 
facility injury accident rate 

>150% Safety 

Facility % of statewide average annual 
fatality rate 

>150% Safety Facility 

% of statewide average annual 
facility theft rate 

> 150% Safety 

Transit vehicle 

Curbside availability No Condition 

Transit vehicle 
Linear feet of transit space < 0.03'/pax Condition 

Transit vehicle % of buses met by transit within 
one hour after intercity bus 
arrival 

<100% Peformance 

Air 
Miles to nearest air terminal > 10 miles Characteristic 

Air Integrated ticketing No Condition Air 
Integrated baggage handling No Condition 

Table 4 were presented for connector and mainline roadways, air passenger terminals, 

passenger rail stations, bus stations, marine terminals, rail truck facilities, grain rail truck 

reload facilities, other petroleum terminals, truck terminals, and air cargo facilities. The 

refocus of the Oregon IMS was primarily intended to target those facilities that the DOT 

had some control over. The intent was, and still is, to integrate the information resulting 
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from the IMS with the State Transportation Plan and with the metropolitan transportation 

plans for the state's urban areas. 

3.1.3 California's Intermodal Transportation Management System (ITMS) 

Perhaps one of the most extensive intermodal planning efforts occurred in California 

where the California Department of Transportation (CalTrans) developed a statewide 

planning tool that focused on corridors and intermodal transfer facilities of greatest 

economic importance to the state. As noted in the instruction manual for the tool, 

"The ITMS is designed as a decision support tool—not a decision maker. 
The ITMS will facilitate planning efforts to define performance standards, 
locate deficiencies, develop improvement actions and strategies and evaluate 
the impact of those strategies at a macro level... The desired result is that the 
ITMS will provide better information early in the planning process, adding 
value to the planner and decision makers by providing better information 
early. 

The CalTrans effort went beyond most other state's activities in the development of an 

intermodal management system in that the result included a planning tool that could 

analyze passenger and freight flows, identify deficiencies in the system, and predict future 

system performance. The performance measures included in the ITMS were: 

• Economic measures 
—Jobs supported by transportation operating and capital expenditures 
—Gross state product impacts from transportation capital and operating 

expenditures 

• Environmental measures 
—Fuel consumption 
—Greenhouse gas emissions 
—Mobile source air pollution 

• Financial measures 
—Capital, operating, and annual equivalent cost to provider 
-Annual equivalent cost to system users 
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• Mobility measures 
—Person throughput 
—Total person miles traveled 
—Total vehicle miles traveled 
—Lost time due to congestion 

• Safety measures 
—Accidents 
—Deaths 

An interesting characteristic of CalTrans' process is that it incorporates as forecasting 

capability into the planning process so that performance measures can be evaluated for 

future conditions. Importantly, the characteristics of individual transportation mode's 

performance in the state travel corridors directly influences the modal choices taken by 

passengers and used by freight handlers. This is the only state IMS effort in the country 

that has reached this level of sophistication. An example of the ITMS is shown in Figure 1 

for California's air corridors. 

3.1.4 Minnesota DOT's Family of Measures 

As part of its strategic management process initiated in 1992, the Minnesota 

Department of Transportation (MnDOT) established a set of performance measures that 

allowed MnDOT officials to measure the level to which the organization was providing 

quality products and services. These performance measures are to be used throughout the 

Department at all levels of management structure (i.e., headquarters, division, office and 

work group) to guide resource allocation. This set of performance measures, referred to 

as a "family of measures", is shown in Figure 2. 

The overall goal of "optimizing the transportation investment" was divided into three 

weighted sets of related performance categories—system performance, public 
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F i g u r e 2 : M i n n e s o t a D O T ' s F a m i l y of M e a s u r e s 
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Number of historical sites not addressed in project development 

f Econorric indicator for people rrDvernert 
\ Eccnorricindcator for goods rrovemai 
{ Rarioofrurrixrtnmtinddentstoimestmentm 

Percent of goods moved with option of > one mode 
j Percent of people in metro areas with more than onemode 

J Percert of transport disadvantaged with transit 
| Percent of highways and bridges in good condition 
VMles of travel eliminated by tHeocrrrruting 
^Dollar allotment and %funds consurred by overhead 
I Dollar allotment and % of trunk highway furds to construction 

\ Dollar allotment and % of funds going to ioi-engineering 
VA11 engineenng rosts/ccnstruction funds 
i Benefits to taxpayers arid to each partner 
S Savings to taxpayersptWicfrom partnerships 
{ Hazardous waste management 
* Progtess of shared work teams 
< Corrpliance with Affirmative Action 
v. Number b IB/St̂ xrvisor-Crg'l average 
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F i g u r e 2 , c o n t ' d 

S y s t e m P e r f o r m a n c e 
C u s t o m e r P e r c e p t i o n s of : 

{
Condition o f the system 
Amount of work being done to improve the system 
Time it takes to travel 
T i m e through construction areas 
Ease of travel through work zones 
Satisfaction with commuter t ime 
Safety while in travel status 

Customer 
Satisfaction 

P u b l i c V a l u e s / I s s u e s 
C u s t o m e r P e r c e p t i o n s of: 

Satisfaction with air quality 
Amount of salt used on trunk h ighways 
Satisfaction with dec is ions affecting environment 
Satisfaction with invo lvement in pre-project planning 
Satisfaction with completed projects 
Promises kept on project complet ion 

O r g a n i z a t i o n a l P e r f o r m a n c e / V a l u e s 

M a n a g e m e n t / E m p l o y e e S a t i s f a c t i o n : 

s Management perception o f progress toward targeted areas 
< Employee satisfaction with diversity efforts 
v Employee satisfaction with communicat ion of a g e n c y goals 
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values/issues, and organizational performance/values. In other words, achieving the 

overall goal of optimal transportation investment requires successful performance in the 

actual operation of the transportation system, the overall impact on society and 

perceptions thereof, and the efficiency with which the DOT can provide this investment. 

Importantly, a guiding principle for this management approach was to satisfy the DOT's 

customers. Customer satisfaction, which was to be measured through market research 

surveys, related to the customer perceptions of the condition and performance of the 

transportation system, the perceptions of how the transportation system was serving its 

ultimate roles of serving society in an environmentally sensitive way, and employee 

satisfaction with DOT progress. 

Of interest to this research, many of the performance measures are fairly unusual in a 

sense of traditional transportation planning. Note that such measures as "cost per mile of 

passenger service" and "pavement quality index" are typical system owner measures. 

However, the MnDOT set of measures also included such things as: mile of detour travel, 

economic indicators for people and goods movement, percent of goods and people moved 

with option of more than one mode choice, miles of travel eliminated by telecommuting, 

savings to the public from partnerships, and average metro area commute time. Most of 

these measures are more oriented to the user and the perceptions of the customer than 

they are measures of organizational output of the DOT 

3.1.5 Overview of State Efforts 

The examples of management system implementation shown above illustrate several 

characteristics of an intermodal management system that are important to Georgia's effort. 
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Importantly, the evolution of these efforts (i.e., the learning process that occurred in these 

states on the appropriate role for such a system) can provide important clues as to what is 

the best approach for the Georgia DOT. 

One of the key characteristics of these efforts has been the reduction in scope that has 

occurred over time. Initially, the state's IMS included performance measures that covered 

a wide variety of issues, ranging from level of service to economic development. 

Although some still have such a wide range, most efforts have resulted in a much more 

targeted set of performance measures, usually focussed on the quality of intermodal 

linkages. The reasons for this relate to many issues, but most importantly the cost of data 

collection and the ability to understand and use the resulting information. The current 

situation in Florida is perhaps symptomatic of this phenomenon. After an extensive round 

of data collection and inventorying of intermodal facilities, the Florida DOT is currently 

revising its IMS to be better targeted on the types of information that will be of use to 

DOT officials. 

Another characteristic of these IMS efforts is the focus on corridors and intermodal 

facilties. In most cases, the IMS is viewed as a triggering device that provides information 

to decision makers that "something is wrong". This then results in a concerted planning 

effort or study to better define the problem and to identify potential solutions. This is the 

best way to "fit" the IMS into existing DOT planning and decision making procedures. 

Finally, most of the state IMS efforts (and certainly those described above) have 

provided some attention in the performance measures to the desires of transportation 

system users. This user orientation is often combined with measures that are of primary 

interest to the DOT from a programmatic perspective. The user orientation also suggests 
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that representatives of these users should be involved in the definition of the EMS and 

especially in the performance measures. 

3.2 G e o r g i a D O T ' s I n t e r m o d a l M a n a g e m e n t S y s t e m 

The Georgia DOT intermodal management system was intended to enhance the 

importance of intermodal projects and issues within the existing planning and decision 

making processes. Ultimately, this role for the IMS would result in investment and 

resource allocation decisions being better informed of what intermodal issues were 

associated with specific projects and with overall system improvement. The IMS was not 

intended to replace any existing planning or decision making process in the Georgia DOT. 

3.2.1 Relationship to Transportation Planning and Decision Making 

Important in the development of the Georgia DOT's intermodal management system 

was the tailoring of the management system to agency planning activities and decisions 

relating to intermodal projects. GDOT has undertaken several important intermodal 

planning efforts that have focused on intermodal transportation system improvements. 

For example, GDOT sponsored a study for improved access to the port of Savannah, an 

intercity bus plan, a commuter rail study for metropolitan Atlanta, and an intercity rail 

study for Georgia. The accepted organizational approach for dealing with intermodal 

projects therefore has been primarily one of undertaking special studies and then feeding 

recommended projects into the existing agency programming process. Given this strategy, 

the Advisory Committee recommended that the EMS be developed in such a way as to 

complement the normal approach for considering intermodal projects. That is, the 
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intermodal management system was not to be a new planning process; it was intended 

instead to establish priorities within the existing institutional environment for planning and 

programming. 

Figure 3 describes the role of the IMS in statewide transportation planning in GDOT. 

The IMS is intended to identify corridors, facilities, or services where intermodal issues 

and concerns were present. Then, in the normal GDOT approach for dealing with such 

concerns, a special study would be undertaken to provide a more detailed 

recommendation on actions that should be taken to deal with the deficiencies. The IMS 

thus serves as a triggering device that simply indicated that an intermodal problem existed. 

The GDOT planning approach for handling such problems would then be used as the next 

step in the solution process. 

This strategy toward EMS implementation was reflective of the 

GDOT's program priorities for transportation investment. GDOT has a long history of 

investment in the state's highway system, with the preponderant amount of staff resources 

and investment dollars going toward new highway construction and rehabilitation of the 

existing road system. Although GDOT has responsibilities in aviation, rail, port, and state 

transit services, the level of investment dollars and the number of staff members devoted 

to such elements of the state's transportation system are limited in comparison by highway 

activities. The approach of using the existing organizational process to deal with 

intermodal projects is thus a conscious decision to match the role of the EMS to the 

current system of planning and decision making. 
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F i g u r e 3 : T h e P o t e n t i a l R o l e of t h e I M S in G D O T ' s P l a n n i n g P r o c e s s 

I M S 

Intermodal 
Special Studies 

Intermodal 
Special Studies 

Statewide and 
Metropolitan 

Planning 

STIP/TIP 

CMS 
SMS 
PTMS 
PMS 
BMS 

ISTEA 
Management 

Systems 

System 
Performance 

3.2.2 Georgia's Intermodal Transportation System 

Georgia's potential intermodal transportation system was defined through the Advisory 

Committee process as consisting of the following elements: 

• Intermodal corridors 
-Highway freight 
-Pipelines 
-Navigable rivers 
-Intercity rail 
-Rail freight 
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• Intermodal facilities 
-Ports 
-Truck and rail terminals 
-Airports 
-Intercity rail passenger facilities 
-Intercity bus passenger facilities 

• Intermodal services 
-Park and ride facilities 
-Transit services 

Each of these components of the intermodal transportation system had proposed 

threshold values associated with their defined significance as being part of the State 

system. A preliminary inventory of this system was developed as part of the EMS Work 

Program. 

3.2.3 Overview of IMS Structure 

The responsibility for building, operating, and maintaining transportation facilities is 

shared among many public and private sector entities in Georgia. This is especially true 

for facilities involved in freight movement. While many of the most prominent facilities 

such as highways, airports and seaports are owned and operated by public agencies, other 

facilities critical for freight movement such as the rail system, truck terminals and pipelines 

are controlled by private companies. 

While an EMS could, in theory, address planning needs for all of these facilities, the 

most feasible and prudent structure for the GDOT intermodal management system is one 

which addresses the connections to these facilities. Such a structure is illustrated in Figure 

4. In essence, this structure recognizes that the public agency or private organization 

"owning" the facility should have primary responsibility for planning and implementing on-



F i g u r e 4 : I M S D e v e l o p m e n t C o n c e p t 

Ports Georgia Port Authority 

Airports +- Local Governments P U B L I C S E C T O R 

Park and Ride 

Truck Routes 

Auto Routes 

Georgia Department of Transportation 

t 
C O N N E C T I O N S 

Truck Terminals 

Rail Lines/Terminals 

Pipelines 

Intercity Passenger Depots 

P R I V A T E S E C T O R 
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site improvements; while coordination activities may be appropriate, these should not be 

within the purview of the IMS. 

The IMS is structured to address the interface between a terminal or line-haul facility, 

and the publicly-owned roadways developed and maintained by GDOT. However, 

addressing the interface does not mean ignoring what occurs at a facility. To properly 

address this interface, the IMS will need to provide information on the level of activities at 

terminals and along line-haul facilities. Therefore, it is recommended that any IMS 

implemented by the GDOT be developed in a tiered format, with both an information and 

an analysis component, as well as options for updating data in future years. The 

information component would provide a consolidated data source for key transportation-

related information at major terminals and along the line-haul network. Such information 

would cover physical features, operations and capacity, and level of passenger and freight 

movements. The analysis component would provide a quantitative assessment of physical, 

operations and safety issues along the primary access route between major terminals and 

the principal roadways for intercity passenger and freight movements. The criteria used 

for potentially selecting facilities covered in both the information and analysis components 

are displayed in Table 5. 

The IMS should be developed and maintained in a geographic information system 

format. Such a format would provide tremendous flexibility in terms of facility 

comparison, geographic segmentation and analysis structure, as well as greatly facilitating 

data updates. Further information on the GIS program structure is presented in Section 

3.3. 
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T a b l e 5 - I M S C o v e r a g e E x t e n t for I n f o r m a t i o n a n d A n a l y s i s 

Facility Type 
Coverag 

Information Component 
e Criteria 

Analysis Component 
Roadway Corridors All NHS routes and other routes 

on state highway system 
NHS routes 
Access routes from intermodal 
terminal to NHS route 

Truck Terminals All major intermodal truck facilities All major intermodal truck facilities 
Rail Lines All mainlines, branch lines and 

short lines serving passengers or 
freight 

None 

Truck/Rail Terminals All truck on flat car (TOFC) and 
container on flat car (COFC) 
facilities and bulk transfer facilities 

All truck on flat car (TOFC) and 
container on flat car (COFC) 
facilities and bulk transfer facilities 

Airport All air carrier, reliever and general 
aviation airports with runways over 
5,000 feet in length 

All air carrier, reliever and general 
aviation airports with runways over 
5,000 feet in length 

Intercity Bus 
Terminals 

All intercity bus passenger facilities 
and scheduled stops 

All intercity bus passenger facilities 
and scheduled stops 

Intercity Passenger 
Rail Terminals 

All intercity rail passenger facilities 
and scheduled stops 

All intercity rail passenger facilities 
and scheduled stops 

Maritime Ports All involved in freight shipping All involved in freight shipping 
Pipelines and 
Terminals 

All interstate natural gas and oil 
pipelines 

Terminal facilities for interstate 
natural gas and oil pipelines 

3.2.4 Identifying Performance Measures 

A critical element of an EMS is the identification and use of system performance 

measures. Such performance measures provide the information that is used in the decision 

making process and permit periodic monitoring of system performance. If an EMS is to be 

viewed as a triggering device, then performance measures can be considered the triggers. 

As part of this research project, several states were contacted to identify candidate 

performance measures. The initial set of measures that became the "universe" set are 

shown in Table 6. Clearly, this list of performance measures was too extensive for use in 


