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Research, Development and Technology 
Division Update 
The Research , Development and 
Technology Division became 
functional on April 1, 1996. 
Since that time, the Division has 
began implementation of strategies 
to insure that innovative ideas and 
technology response to the needs 
of Missouri 's transportation system 
while insuring and maintaining a 
quality research emphasis. The 
Division recognizes that research, 
development and technology 
transfer is necessary to expand 
and advance our knowledge in all 
areas of transportation so that we 
may provide the best total trans
portation system for Missourians. 

Sharing of ideas and exchange of 
information is essential to facilitate 
successful working relationships 
among OUT employees, customers, 
and stakeholders. The Division 
desires to respond to its customers 
needs as one of its main goals and 
to be committed to providing a 
program that satisfies demands of 
its customers. By emphasizing a 
combined and coordinated effort 
among individuals the Division 
hopes to maximize ability and 
productivity while addressing our 
strategic issues. 

Accomplishments to date include: 

• Organizational structure has 
been established that divides the 
Division into four functions
Administrative, Research, Devel
opment, and Technology Transfer. 

• Organizational structure will 
encompass the implementation of 
SHRP technology operations of 
the Department. 

• Personnel are in place to em
phasize and promote the benefits 
of improved operations in the 
Department. 

• Staff is in place that will be 
dedicated to new product evalua
tion. 

• Personnel are in place to 
participate in committees as 
Missouri cooperates in the concept 
of three SHRP technologies (High 
Performance Concrete, Assess
ment of Physical Condition of 
Concrete Bridge Components, 
Removal, Repair and Protection 
and Rehabilitation of Reinforced 
Concrete Structures) 

• Division personnel hosted and 
attended an NHI training course 

for PEER Exchange. A PEER 
Exchange Review, MoDOrs RDT 
Division is planned to be com
pleted prior to October I, 1997. 

• RDT personnel meeting with 
Management Teams of all Districts 
and Divisions for informational 
exchange and to lay the ground
work for cooperatively working 
together in the future. 

• Technical Review Committee 
members have been noted for 
each division and districts within 
the Department. An organiza
tional meeting for the Technical 
Review Committee was held 
November 13, 1996. 

• RDT personnel host SHRP 
Showcase for" Assessment of 
Physical Condition of Concrete 
Bridge Components" and "Re
moval, Repair and Protection, and 
Rehabilitation of Reinforced 
Concrete Structure" in the spring 
of 1997. On the follOwing page is 
a list of the Technical Review 
Committee members for each 
district, division and office for 
future reference. 

(Continued on nexf page) 
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Technical Review Committee (TRC) 
Staff User 10 Tele phone No. 

Research, Development 
and Technology 

TRC Chairperson Ray Purvis (PURVIR) 751-3002 

Materials Tom Keith (KEITHl) 751-3759 

Bridge Ghanshyam Gupta (GUPTAG) 751-3760 

Maintenance Tom Borgmeyer (BORGMl) 751-1157 

Traffic Hank Krull (KRULLH) 526-2803 

Construction Larry Brenner (BRENNL) 751 -5987 

Multimodal Operations Jerry Shipman (SHIPMG) 751-7478 

Preliminary Studies Mark Kross (KROSSM) 751-4606 

Design Pat McDaniel (MCDANP) 526-2903 

Transportation 
~anagement Systems Jay Bledsoe (BLEDSJ) 751-3634 

FHWA 
(ex-efficio member) Steve Saxton 636-7)04 

Districts 1 - Tom Johnson (JOHNSl) 816-387-2440 

5 - Roger Steenbergen (STEENR) 751 -7699 

8 - Rick Artman (ARTMAR) 417-895-7637 

Resource Members 2 - Rick Ogle (OGLEH) 816-385-8220 

3 - Jim Zeiger (ZElGEJ) 573-248-2473 

4 - Marvin Sturgeon (STURGM) 816-889-6400 

6 - Larry Burke (BURKEL) 314-340-4261 

7 - Mark Shelton (SHELTM) 417-629-3338 

9 - John Masek (MASEKJ) 417-469-3134 

10 - Ron Underwood (UNDERE) 573-472-5367 

Right of Way Bob Michael (MICHAR1) 751-7458 

Chief Counsel's Office Dan Pritchard (PRITCD) 526-8456 

Transportation Planning 
& Policy Development Kent Van Landuyt (VANLAK) 751-6775 

Public Affairs Jeff Briggs (BRIGGJ) 751-5985 

General Services Bob Lannert (LANNER) 751-3728 

Resource Management Jon Lecure (LECURJ) 751-2789 

Risk Management Larry Meisel (MEISEL) 751-8610 

Intelligent 
Transportation 
Systems Update 

Intelligent Transportation Systems 
technology is developing rapidly 
and successful deployment of new 
technology will lead the way for 
benefits to improve transportation 
and traffic efficiency. Missouri 
DOT is involved in several themes 
that address various ITS issues. 
The follOWing is a brief summary 
of the areas of involvement. 

Major Metropolitan Areas 

St . Louis - An ITS Early Deploy
ment Study for the St. Louis area 
was completed in April 1994 and 
a Strategic Deployment Plan was 
induded as part of the final report. 
Initial elements of the strategic 
plan are currently being imple
mented under the guidance of an 
Incident Management Coalition 
which was organized in 1993. 
The first project includes expan
sion of the Motorist Assist Pro
gram (freeway service patrol), 
establishment of a cellular call-in 
system, a roadway reference 
marking system, an improved 
communication system between 
MoDOT and local jurisdictions, 
and operation assistance for a 
Traffic Information Center. Design 
Contracts are also underway for 
the development of the TIC and 
operational software for the ITS 
system. This work is being under
taken in phases and has a total 
estimated cost in excess of $12 
million with 80% Federal-aid 
participation in CMAQ funds. To 
date $3.0 million in CMAQ 
funding has been obligated. 



Ka nsas City - In order to assess 
transportation needs and identify 
user services for implementation, 
an ITS Early Deployment Study 
was completed in February 1996 
for the Kansas City area. This 
study produced a Strategic Deploy
ment Plan which documents the 
transportation system characteris
tics in the Kansas City metropoli
tan area, ITS user services appro
priate for application, a system 
architecture, alternative technolo
gies available, and an implement
ing plan. The study also addressed 
coordination with local jurisdictions 
and integration with existing 
transportation and communication 
systems. The study was jointly 
funded by the Kansas Department 
of Transportation (KDOn and the 
Missouri Department of Transpor
tation (MoDOn. Coordination 
efforts between KDOT and 
MoDOT are continuing for initial 
implementation of ITS elements in 
the Kansas City area. The FY97 
appropriations bill included $2.5 
million in additional funding for 
Kansas City which will help to 
implement phase I of the ITS 
Strategic Deployment Plan. 

ITS Innovative Finance 
Project 

MoDOT is proceeding with imple
mentation of a statewide Intelligent 
Transportation System and instal
lation of the fiber optic communi
cations network under the public
private partnership with Digital 
Teleport , Inc. Approximately 500 
miles of the 1700 mile fiber optic 
system has been installed. The 
value of the fiber optic system has 
been recognized under the FHWA 
Innovative Rnance program and a 
$30 million soft match credit was 
approved by Administrator Slater 
on October 23, 1995, for use on 
future ITS projects. To date, 
$593,196 of the soft match has 

been utilized to help advance ITS 
projects in Missouri. 

Wireless 
Telecommunications 

Because of its leadership position 
in the use of highway ROW for 
placement of fiber optic telecom
munications , MoDOT has also 
recognized the developing market 
for wireless systems and has 
initiated action to position itself to 
take advantage of the new technol
ogy. MoDOT has a contract 
underway with Apogee Research. 
Inc., to assist in the development 
of a policy for the installation of 
wireless telecommunication devices 
on highway ROW. The consultant 
has submitted a draft Policy on 
Wireless Telecommunications 
which identifies pertinent issues , 
describes alternative approaches 
for each. and makes recommenda
tions for developing public-private 
partnerships. This information will 
guide MoDOT management in its 
decision making process concern
ing adoption and implementation 
of a wireless telecommunications 
policy. This effort is scheduled to 
be completed by the end of 1996. 

Commercial Vehicle 
Operations 
ITS/ CVO Ma instreaming 
Progra m 

Agreement has been reached 
between MoDOT and FHWA for 
Missouri to participate in the ITS! 
CVO Mainstreaming program as 
the lead state. Additional ITS 
funds, including $181 ,316 for 
Mainstreaming activities and 
$52,000 for Institutional Issues 
Phase II activities. have been 
provided to support the MoDOT 
workplan which will facilitate 
deployment of an electronic 
clearance system for commercial 
vehicles in Missouri . The 

Mainstreaming program will 
include development of a strategic 
business plan for each state partici
pating in a Regional consortium 
which will provide a foundation to 
facilitate nationwide deployment. 

Opera tional Test - Multi-Sta te 
One S to p Electron ic Purchase 
of Motor Carrie r Credentials 

This project involves designing and 
beta testing a simple, lowcost, and 
easily deployed one-stop electronic 
service system which will allow 
motor carriers to recieve all the 
necessary credentials or permits 
electronically from a base State or 
other individual States. The 
operational test will include six 
motor carrier firms and the State 
of Minnesota working with Mis
souri. Initiation of the operational 
testing has been delayed until 
March 1997 to make further 
revisions to the software package 
being developed and to complete 
the related training materials. 

ITS Rural Workshop 

In a cooperative effort between 
FHWA. the Mid-America Trans
portation Center, the Missouri 
Technology Transfer Center and 
MoDOT, an ITS Rural Workshop 
was held on August 1, 1996. This 
was part of a regional activity 
which conducted a workshop in 
each Region 7 state. The purpose 
of the workshop was to gather 
representatives of various public 
and private agencies and provide a 
forum for discussion of n's tech
nologies to address rural needs. 
The workshop was successful in 
identifying a variety of stakehold
ers with ITS interests and numer
ous issues for further discussion. 
MoDOT will playa key leadership 
role in directing future ITS rural 
applications. 

(Continued on next page) 



('intelligent Transportation Systems 
Update", continued) 

ITS Coordination Team 
The Missouri ITS Coordination 
Team is continuing to provide a 
forum for interaction and effective 
communication for planning, 
development, operational testing, 
and implementation of ITS pro
gram elements in Missouri. Partici
pants in this team include represen
tatives from the Missouri State 
Highway Patrol , Missouri Depart
ment of Revenue , and Missouri 
Motor Carrier Association and all 
of the various MoDOT sections 
currently involved in ITS develop
ment or implementation. The ITS 
Coordination Team has proven 
especially useful in coordinating 
ITs/evo activities and provided 
assistance in reaching agreement 
with MoDOT to serve as lead state 
in the Mainstreaming Program. 
The Team has also been recognized 
by the FHWA Region office as a 
model and has been recommended 
for implementation in other Region 
7 states. 

Innovative Elec
tronic Advanced 
Warning System 

An Innovative Electronic Advanced 
Warning System is located on 
Route 54 south of Camdenton on 
the Niangua Bridge. This bridge 
carries an average daily traffic of 
approximately 8,000 vehicles, 7% 
of which are trucks and has a deck 
width of twenty feet. Upon field 
investigations, the follOwing situa
tions were encountered . 

• Drivers stopping at the bridge if a 

large vehicle was crossing, caus
ing rear end accidents 

• Drivers near the centerline of 
the bridge causing side swipe 
accidents. 

• Left turn traffic at lake roads 
located at the end of the bridge 
approaches contributing to rear 
end accidents. 

Utilizing the normal traffic control 
devices to address public con
cerns about the bridge were 
inadequate. The District 5 traffic 
section requested assistance from 
the Incident Management Spe
cialists to research new products 
on the market and the latest 
technology applicable to this 
situation. Combining several 
different products to fit the 
situation, they created the Elec
tronic Advanced Warning System 
currently in place. 

The Electronic Advanced Warn
ing System was designed to warn 
motorists of large vehicles cross
ing the bridge in the opposing 
lane. This message was relayed 
to the driver by a flasher on top 
of a "Caution" sign located at 
both ends of the bridge. Whelen 
TDN-20 narrow beam microwave 
~its, mounted on a post, were 
utilized to detect vehicle direction 
and height. These units were set 

to detect approaching vehicle with 
a minimum height of ten feet. 
Radio telemetry was utilized to 
activate the flasher on the oppo
site side of the bridge. The signal 
was projected, via the radio telem
etry unit, from the detecting side 
to the flashing side and then 
carried by wire to the flasher. 

The second part of the Electronic 
Advanced Warning System was 
the installation of a "Be Prepared 
to Stop" sign with a flasher at both 
ends of the bridge. Using Induc
tion Loop technology, an eighty 
foot detection zone was created to 
detect stopped to slow moving 
traffic . When these criteria were 
met, then the flasher on the sign 
begins to flash warning approach
ing traffic of the condition ahead. 

This equipment , although some
what susceptible to failure from 
lightning, has worked very effec
tively. The motorists seem to 
understand the function of the 
equipment and heed its warning. 
It is still too early to make an 
overall analysis of the effectiveness 
of the system relating to accidents. 
However, the traffic section be
lieves this is an effective short term 
solution with logical expectations 
and benefits. 
(A more complete coverage of this 
Installation Is available upon request.) 

Motorist's view approaching bridge site. 



Priority 
Technology 
Program 
The National Priority Technologies 
Program recently solicited projects 
for fiscal year 1997 funding. Each 
FHWA Regional Office and Fed
eral Lands Highway Office has 
approximately $250,000 to fund 
projects. The program supports 
advancement of innovative con
struction technologies, materials 
and procedures with the potential 
to improve durability. environmen
tal impact, safety, efficiency, or 
productivity. The potential 
projects that advance application 
of leading edge (commercialized 
but underutilized) technologies are 
especially good candidates. Prior
ity is given to technology that 
satisfies a clearly defined national 
need and has potential for cost 
savings (quick return on invest
ment) through widespread applica
tion. 

Thirty-three projects were funded 
in fiscal year 1995. Examples of 
the types of funded projects 
include: 
• development of traffic surveil
lance domes, 
• anti-skid overlays for bridge 
decks, 
• fiber reinforced plastiCS for 
seismic retrofit of bridges, 
• waste re-use in construction. 
Examples of types of projects 
Region 7 funded during fiscal year 
1996 include, 
• video traffic accident investiga
tion, 
• early warning systems for motor
ists during construction, 
• asphalt pavement thickness 
measurement using non-destruc
live GPR, 
• transportation planning GIS, and 
• fiber reinforced composite beam 

for maintenance. 

MoDOT has initiated several 
concept statements for priority 
technology program projects for 
fiscal year 1997. These concept 
statements will be used to select 
projects to go forward to the 
second stage of work plan devel
opment. The top projects will be 
approved based on funding avail
ability and subject to an approved 
evaluation/workplan including a 
task budget. Concept statements 
for fiscal year 1997 submitted by 
MoDOT are as follows: 

A. Proposed Fog Detection Sys
tem for Missouri locations. A fiber 
optics sensing method will be used 
to detect visibility. The results will 
be displayed on a message billboard 
to alert traveling public of hazards. 
Vehicle speeds will be monitored to 
see if the warning board has 
enhanced safety. 

B. A proposal to add pavement 
temperature sensors to existing 
traffic data collection sites for use 
as road weather information sites. 
Additional pavement condition 
information gathered may include 
temperature, moisture, and chemi
cal concentration data for the 
present sites. Primary benefits will 
include maximizing maintenance 
personnel , performance and 
efficiency in snow and ice control 
efforts. Secondary benefits will be 
possible expansion of MoDOT's 
ITS Rural Weather information 
System to the traveling public 

along with temperature and 
moisture data for use in future 
pavement design. 

C. Ground Penetrating Radar 
(GPR) interpretation technology 
developed through the Strategic 
Highway Research Program will be 
used to non-destructively deter
mine pavement thickness of 
portland cement concrete pave
ment. This new tool could be 
utilized for quality control/quality 
assurance when considering 
specifications concerning pave
ment items. 
D. Develop and accelerate imple
mentation of liqUid emitting diode 
(LED) signal head technology to 
provide more cost efficient and 
longer life system which provides a 
higher intensity signal head and is 
more readily discernible to motor
ists. 

Evaluation of an LED installation is 
proposed at a yet to be awarded 
installation site. 

Special emphasis is being made in 
Region 7 to select projects that 
quantify the benefits in dollars as 
part of the evaluation plan. Other 
criteria for selection include the 
extent funds are leveraged by 
other sources and the number of 
partnerships involved with empha
sis on partnerships with private 
industry. 

(Complete concept statement 
proposals are available upon 
request for any of the above 
1997 projects.) 

Missouri Transportation Bulletin is financed through the Local 
Technical Assistance Program (LTAP) Technology Transfer (fZ) Program. 
The 1'2 Program is a nationwide effort financed jointly by the Federal 
Highway Administration (FHWA) and the Divisio n of Research, Develop
ment and Technology in the Missouri Department of Transportation. its 
purpose is to present the latest state-of-the-art technologies in the areas 
of roads, bridges, general transportation and safety to local transportation 
personnel. This newsletter is designed to keep you informed about new 
publications, techniques and training opportunities that may be helpful to 
you and your community. Anyone wishing to receive future copies of this 
newsletter at no cost may send their request to us by fax, phone or mail. 
FAlC 573-526-4337 PHONE, 573-751-0852 or 573-526-5381 



Success Story: 
JACKSON COUNTY lOW
VOLUME ROAD PAVEMENT 
MANAGEMENT SYSTEM 

Most agencies today, use the same 
PMS for two lane low·volume 
roads with a low average daily 
traffic (AOn as they do for major 
roads, (Expressways or Major 
Arterial) with high average daily 
traffic; even though these road 
types have different functional 
classifications, road characteristics, 
distresses and sometimes even 
different types o f pavement sur
faces. 

Investigation of existing literature, 
however. reveals that most of the 
existing PMS available today are 
developed for flexible and rigid 
paveme nts . We would not find a 
system for low-volume and built-up 
roads. Unfortunately, some 
pavement management systems 
can not be used directly by local 
governments because o f the vast 
differences in the (1) pavement 
types such as flexible, chip seal, 
cold mix and gravel. (2) roadway 
functional classification, (3) budget, 
(4) personnel skill, (5) constructio n 
technique and availability o f mate
rial, (6) equipment type, (7) type of 
daily maintenance, (8) agency size, 
and other environmental condi
tions . Therefore, a decision was 
made to develop a customized 
system based on methodologies. 
techn iques, and resources. that are 
consistent with local circum
stances. Experience from other 
authors was used in selecting the 
concept and framework o f PMS 
development. Several systems 
were analyzed and special atten
tion was given to the methods and 
means already available. Pave
ment management had been 

carried out for several years using 
a certain methodology and par
ticular means, and for this reason 
it was decided to take maximum 
advantage o f this information 
whenever possible . 

The new LVR-PMS'" method 
includes the distress types, condi
tion survey techniques, and main
tenance decision trees for various 
pavement types, (fleXible , chip 
seal, cold mix and gravel). Next, a 
repair I rehabilitation plan is 
described which includes: the 
agency's size and budget, roadway 
characteristics and performance, 
roadway functio nal classification, 
traffic volume, maintenance and 
construction procedures. availabil
ity of material and construction 
equipment , operation cost of 
vehicles, construction staging , and 
salvage value of existing roadway 
material. 

JACKSON COUNTY BEN
EFITS 

Five years ago, Jackson County, 
did no t have information on the 
condition of the roadway network. 
They allocated their budget based 
on "Worst First" basis. The roads 
that look bad get the attention. 
They did not have a routine 
maintenance plan to extend the 
service life of a roadway pave
ment. Dr. Ali Roohanirad in 
Jackson County, Missouri. recog
nized the way pavements generally 
deteriorate. During the first 
seventy-five percent of pavement's 
life . it performs well and , repre
senting level of service A through 
D Oevel of service A, represents a 
pavement with excellent condition 
a nd level of service D, represent a 
pavement with fair condition). 
After that, however, the pavement 
deteriorates so rapidly it seems to 
fall apart. The number of years 
that a pavement stays in good 
condition depends on how well it 

is maintained. Ideally, pavement 
life could be extended indefinitely 
with the proper timing of pave~ 

ment rehabilitation and good 
interim maintenance. $ 1 for 
maintenance when pavement is in 
fair to good condition ($ 11 ,000 
per mile for two lane roadway) will 
cost $6 to $8 for reconstruction 
($66,000 to $88,000 per mile for 
tVJO lane roadway) if delayed to 
failed condition . LVR-PMSn1 will 
help Jackson County save more 
than $200,000 every year by 
performing the correct (most 
economically) yearly maintenance 
procedures on roads that actually 
are in need of maintenance , or 
maintaining a road before failure. 

Other Jackson County benefits 
associated with using LVR-PMSn1 
include: 

1. Evaluation of projects by use 
of objective data 

2. Custom developed programs 
to fit Jackson County needs 

3. Immediate access to 
geometric, condition and historical 
data 

4. Use of objective data to: (a) 
evaluate projects. (b) describe 
current condition of network, 
(c) target rehabilitation actions 

5 . Quick and efficient analysis of 
objective data for: planning, 
scheduling, resource allocations, 
and budgeting. 

6 . Elimination of duplication of 
effort 

7 . Improving overall perfor
mance level (measured by PCI) 

8 . Establish short and long term 
budgetary requirements (predict 
future pavement condition) 

9. Comprehensive assessment of 
current status of network 

10. Objectively based answers to: 



('Success Srory ... ", continued) 
(a) what level of funding 
required to keep current 
status, or 

(b) when, where, and how to 
spend budgets 

(c) how much money is 
needed 

11 . Able to back up or justify 
capital and maintenance program 
to legislature 

12 . Assurance that program 
represents best use of available 
dollars 
13. Able to assign priorities on 
objective basis under limited 
funding 

Support for new 
highway 
technologies 

In 1994 , FHWA announced a new 
program to support new highway 
technologies. The Applied Re
search and Technology (ARn 
Program allows for accelerated 
testing and evaluations of new 
technologies to improve both the 
physical condition and operation 
of highways and bridges. 

Assistance will be provided by the 
American Society of Civil Engi
neers' HITEC· program adminis~ 

trators. 

Proposals for evaluation of 
projects requesting ART Program 
funding are invited from anyone
private or public. Proposals are 
sent to HITEC, which will process 
applications. HITEC will act as the 

SUMMARY, 

Some of the items that help 
Jackson County to improve 
roadway pavement conditions 
reduce maintenance costs, and 
extending the service life of the 
pavement include: 

1. Availability of sound and 
objective pavement condition 
index data. 

2. Being able to plan, schedule , 
and prioritize road improvement 
programs. 

3. Perform correct and most 
cost effective yearly routine, 
preventive, rehabilitation, and 

clearinghouse for new technolo~ 
gies from the public and private 
sources. Public agencies should 
encourage private companies or 
individuals to submit their "innova
tive" technologies, including 
proprietary products, to HITEC 
for screening and possible evalua
tion, HITEC will develop an 
evaluation procedure with the 
assistance from the public sector. 
Hence, the plan for evaluation will 
be forwarded to FHWA for pos
sible funding under ART> State 
highway agencies may submit 
applications to HITEC for non
commercial technologies. 

The ART Program may provide up 
to 80 percent of funding for 
installing or constructing new 
technologies for FHWA approved 
projects. In addition, the costs for 
testing , data collection, evaluation, 
and report preparations associated 
with the project are eligible for up 
to 100 percent ART funding. 

Funds are available under ART for 
general research and development 

reconstruction maintenance 
procedures on roads that actually 
are in need of maintenance, 
before failure. 

(Article proVided by Dr. Ali 
Roohanirad, Jackson County 
PW (816) 881 -4530. See Train
ing Workshop auai/able by re
quest.) 

(R&D) or for any technology devel
opment costs. 

A wide range of technologies are 
eligible for consideration under ART 
including the follOwing: 

• Accelerated construction materials 
and procedures. 

• Materials and procedures that are 
environmentally benefjcial. 

• Materials and procedures that 
enhance the serviceability and 
longevity under adverse climates, 
environments, and loads. 

• Technologies that increase effi
ciency and prcx:luctivity of vehicular 
travel, and 

• Technologies that enhance safety 
and accessibility of vehicular trans
portation systems. 

For more information on ART, 
contact HITEC, c/o Civil Engineer
ing Research Foundation, 1015 
15th Street NW, Suite 600, Wash
ington, D.C. 20005-2605. Tele
phone (202) 842-0555, Fax (202) 
789-5345. 
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Future Events 

1997 He.rbicide Recertification 
(see article) 

February 3-6, 1997 
Strategic Highway Research Pro
gram (SHRP) Showcase 
Crown Plaza Hotel 

Kansas City, Missouri 
Contact: Glen Faulkerson 
Phone, (573) 636-7104 

February 25, 1997 
Herbicide Training 
Holiday Inn Executive Center 
Columbia , Missouri 
Registration, (573) 751-0852 

March 4-6, 1997 
American Traffic Safety SelVices 
Association (ATSSA) Certification 

Program 
Kansas City, Missouri 

BUlk Rate 

U.S. Postage 

Paid 
..IItIar$On City, 1.10 &SIDI 

Pttmd/lo. 2. 

(see training course registration 
form) 

April 27-30, 1997 
APWA - North American Snow 
Conference 
Kansas City, Missouri 
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