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Since late 1986, GPS, as an new_ element in computer systems, has evolved from a raw idea into a workzng
end to end prototype comprised of a vehicle, a standard single channel GPS receiver, a collection of micro-
computers and a variely of other hardware and software. The protolyping activity has demonsirated that GPS'
time and place tagged input streams are powerfu! and practical new tools fer geographic information system
users. This work has alse helped bring to light the improvements and enhancements thal are needed tu creaie
a flexible, operational, first generation GPS/GIS which will meet the needs of both users and suppliers.
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BP8 - 4 NEW TOOL FOR
COMPUTER UBERS

GFPS I1m one of those rare technology
jewels with the potential for stimulating
fundamental chenge 1N the way that
computers are used, Global Positioning
Satellites is being placed in orbit primarily
to meet the need for very accurste giobal
navigsatior of military vehicles. In the long
term, however, the time and place "tags”
contained in GPS broadcasts, when in-
corporated into computer date base input,
will have e real productivity benefit to
information users which may match or
exceed the navigation benefits of these
satellites. GPS time and place tags can
make a reality out of the much tatked
sbout “vehicle trecking” market. More
immedately, the largest mpact of GPS
is apt to be in systerms which support the
management of the thousands of static
or relgtively stetic sssets such as roads,
brigdges, crop arees, timber tracts, toxic
waste dumps and the like which are
strewn across the ratiomel and interne-
tiona! Ilsndscapes.

IMPLEMENTATION
CONBORTIWM

GPS has been 8 well known technology
for several yesrs and since the shoot
down of the KAL 007 airiiner in the early
1880's, it has been available (at no fee) for
non-military applications. Strangely, there
has been NO rush by either computer
users or computer suppliers to take
advantage of this powerful new tool. This
mMey be due to the current gilemme In
the information sciences where many
American technoiogists don't know us-
ers and user requirerments, where rmany
American users don't kmow techrolo-
gists and technologies. This situation
where aimost Nobody is building the end
to end capability has paraliels in other
tields,

On January 8, 1989 the weshington Post
addressed this ir an edgitorial entitled “The
Super (conductor Bewl” from which the
following quote is extracted.

e w | g o= gt () Armerican manufac-
turers seem to be losing the sermicon-

ductor market to their Japanese com-.

petitors. How can the United States
prevent that from happening to the future

producta based om superconductors”

™The White House put that question to e
committee of scientists and industrialists
headed by Ralph E. Gomory of IBM, and
the committee hes now given amn answer
with  implications far beyond this one
technology. It recommends setting up
several comsortisa centered on universi-
tles and bring In experts from both
government laboratories sand private
industry to work on research programs
on which they aoll agree, Cormpanies
would contribute to the cost, in return fro
which they wouid teke part in directing the
research” (ermphasis sadded)

Completion of the work startea by Rock-
well in its programs in Tenmessee and
vVirginie is proposed as the substance of
the technical work of such a consortium.
A variety of technical issues, including
ut not iimited to) overell systern archi-
tecture, internal and external interfaces,
response to selective availability, aided
GPS, iInput editing end smoothing, deta
base creation and managerment, end user
workstations, moblle workstation design,
and standsrds of performance need to be

addressed addressed arnd solved if s
GPS/GIS is to live up to its potential

Ore specific objective here i5 to take ad-
vantage of the enforced hiatus in the use
of GPS caused by the Challenger cisaster
o impiement, using the consortium tech-
nique, an operational GPS/GIS. The short
and moving daily window of GPS sateliite
avallability is quite adequate for systermn
gevelopment but it S not suted for
routine operational use of a GPS based
system.

Two to three public highway agencies
(state, county, or city) in reasomably close
proximity to each other should be se-
lected end encouragea to become
members of the consortiurmm. AN effort
should be made to include a range of
Institutionai  structures, geographic ter-
rain, and urban snd rural settings in order
to have an srea and a range of erviron-
ments in which the emerging systern can
be adequately tested.

The Kinds of systerns thet could result
from the efforts of this kind of consortiurm
are directly spplicable to an extremely
brosd ronge of distributed asset man-
egement problems o highwey trenspor-
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tation, marine cherts, aeronauticatl charts,
strip mine coperation sanag reclamation,
toxic waste dump rmanageMment; aarth-
qQueke ancg storm response, flood re-
sponse ana flood plain dellineation; agri-
culture; forestry, public uJtility facilities
management. parks management scid
rein  iNvestigations, air quality assess-
ment, surface water manegement; irri-
gaetion; and on and on,

After the creation of adeguate date
bases has been accomplished, a whole
new range of “process comtrol” applica-
tions renging from vehicle tracking, to
route planning and mMonitoring for the
shipment of hazardous cargoes, o
emergency vehicie dispatch .ang moni-
toring, to highway accident reporting, and
SO OnN.

TERNEBBEE ANRD UIRGINIA
PROJECTS

Tne work that hes been done over the last
two years by Rockwell intermnational and
the QDepartments of Transportation N
Tennessee and Virginie concentrated on
some very basic applications . mep date

base generation and the production of .

thematic management Maps. In  Both
cases, the emphazis was on using GPS
as o time ond place tagged data base
generator, In both cases, however, there
was am end to end capability that could
procduce informstion progucts real ap-
pesal to operational users.

It weas the demonstrable end products
which helped establish the Consensus
withim TENN DOT that s GPS based
systern could be very wusefdl tool for
rmaneging highway assets. In Tennessee,
the ability to produce, in mMinutes, a five
county map showing the Ilocation and
identification =all 350 bridges on state
nighways became am enormously power-—
ful techrology transfer device.

In October, 1886, Rockwel! Internationatl
began to investigate other market poten-
tials for cormmercial GPS receiver that
had been designed primarily for naviga-
tion and time applications. The Chatllenger
accidernt in January of that yesr had put
a hoid on GPS launches and in October,
it was apparent that the market for GPS

receivers would face a major disruption, -

Rockwell's intent was to uncover new and

‘had to be san application ares

.

large GFPS demands thet did not require .
the 24 hour evailability demended in
navigation apphcations. '

Rockweill's decision to concentrate on
highway applicetions was not accidentally
errived at. The broad guidelines were that
the initial application had to be something
in general use all over the countryand it
where
major Investments were being made.
Most Importantly, it hao to be “doable”
without new invention and the investiga-
tionhad to be possible within the con~
straints of a moving, four hour daily
window of satellite availability.’

TRARSPORTATION, THE
FIRBT JAPPLICATION

Selecting highways became 8an eass; call.

*) Highway departments are the
very essence of the nationsl Iinfrastruc-
ture problemn., They are responsible tor
nearly 4 million miles of road and reiated -
assets spread out over 3.5 million square
rmiles of resl estate.

®) The “related (cistributed)
assets” include hundreds of different
Kinds of things ranging. from road
surfaces to bridges, shoulders, signs,
traffic signals, roadway merkings, oui-
verts, railroad crossings, ramps and
cloverieafs, barriers, constructiom eguip-
ment, bulldgings, vehicles and many More
things spread out over the same vast
area. The Investhnent in all these assets
s almost bevond calculstion.

x) wWith the completion of the
nterstate system (and, coincidentally, sn
ever increasingly obvious need for major
repairs to the interstates) highwsey de-
partments have begun a slow shift from
pouring comcrete to more closely man-
aging their existing system of roads.

1 There are fifty state highway
agencies, over 3000 county highway
agencies, more tham 9S00 larger city
highway eagencies and mejor highwey
activity. At the federal level , the Depart-
ment of Tramsportation, the Department
of the imterior, the Department of Agri-
culture and in the civil works activities of
the US, Army Corps of Engineers have
requirements similar to those of stete

PAGE T GFS wJANAS, 1988
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RO4AD INVENTORY WORMSTATION

The GRS position astermination methed /s based on e principl/e that the positicr:
of sn akfect can be determined by measwuring the aistance from it to three or maore
oObyScts (i WYS CHSS SASNISS] Whose posiian 15 known,

Each GFS satellite contnually broacgcasts describing Oata thet describes s exact
position relative to the esarth &t an precise instant in tme that is messured
measwed N rnencsecornds.

The Naveore | recever in the mobile workstation is egquipped with s owrn clock
which allows it to astermine, once esach second, e ‘psewdo range” between it
amg eaclh of three ar fowur satellites needed gerierate & hvae Jivensionsd posSitionr:
fix, The pseuds range S an gppraximate dJdistance arriveg ot by multiplying the
elspsed  time of the sstellite message ldeterminea by e receiver clockl by Hre
speed of lght 185,000 miles pesr second.

Any error in the synchronization of the satellite snd receiver clocks will affect
the sccuracy ol the pseuda range.

TQ reduce ony erfect Of Nen=sSynctwroni@od CIooks, he recerwver SIS0 colcu/stes
the distance o a fourth satellite so hat the receiresr Clock can be resst 1o exsctly
miatch the satelite claock, &y computing clock offset 8s well 8s three gimersicned
Pasition. the receivar can coryrect for var/ations in the veloocrlty of he rodio Signsals
WAICH 1t recelves rom e SSINtes. ANl S OfF COUrsSe, is Neppering Continuous!y
8 mebile worksation moving a8 Uaffic speeds orm any ciess oF rosad from City
stroet o interstate  bighway.,

The reswlt /s arn scowate sef of “tags"™ in digital formet of atikede. longrtude.
elevation, and time once &very second, Lihike elapsed djstence tags. which are
wswally @ string of interdependent measurernents beginning at some orbitrary
LpomMt each Sot of GPS coordinstes 5. an ingdspengent cal/ocu/ation of locatian orn
S 13Ss GF the oarth, In the Tennessee andg Virginia prajects, GFPFS coordinstes wers
wused to plat segments of reads amd 1ocations of point items o within 30-50 feet
of Sccuracy as described by &8 sample of geodstic beric/narks

FAGE 4
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transportation departments,

%) The “data base” applicaticns
related to road
“process control” epplicetions such as
accident location reporting, hazardous
cargo routing, or emergency (81 vehicle
dispatch anad tracking,

®) Highway epplications also
ripple out to the railroad, water and air
transportation applications thet exist In
state hnighwsay departments.

x) Transportsetion department
applications create the esserntial dete
bases reeded to begin to address the
same kinds of demands in other state
agencies - Education, Health, Environ-
ment, Agriculture, Commerce, etc,

TERRESBEE 4AND VIRGINIA
RESULTS

Over the mext 27 months, Rockwell and its
consultants were engaged in joint devel-
oprment prograrms with the Departmemts
of Transportation imn Tennessee and
Virgimia. During the course of these two
orogrems, working prototypes of & mobile
data acquisition workstation, 8 post proc-
essing configuration of microcomputers
with specially designed software, and
eventually a full end to end capability for
displaynng ang plotting output products
were fabricated and extenaively wused.
Sixty one var/days were spent during this
time in acquiring dats needed to locete
complete roeds, segments of roads and
point itermns aiong rosds in both Tennes-
see and Virginia. The field equiprment
operated In summer and winter, in rain,
smow, electrical storms, on days when the
temperature was below zero and on days
when the termperature wes well above
100 oJegrees.

Beginning ot absolute point zero where
the DOT participants knew nothing about
GPS and the Rockweli staff kmew nothing
about highweay applications, over the two
year period, these progrems became
weeful models for the introduction of
complex, new technologies. In addition,
the empirical and documented aexperi-
ence in the Rockwell program can be an
extremely useful guide to the further
effort meeded to design and implement a
operational set of GPS based information

leed directly to roed

tools.

The Tennessee and Virginia programs
demonstrated a variety of things.

¥ GPS based data acquisition .
is a matural and extremely effective imput
front end for Geogrephic INnformation
Systems (GPS/GIS, as it is used here,
refers to a8 system wnhich combines these
two information sciencesl GPS coordi-
nates are unique fingerprints which can
locate points ano features with a two
dimensionag accuracy to within S0 feet
on the surface of the earth. GPS ex-
remely precise time teg, wnhen useg with
coordinates, becomes an absSolute den-
tifier of GIS transactions.

L Although not specifically
demonstrated because of the limitations
of currently available mapping softwere,
the application analysis showed that three
dimensioned graphic presentations of
transportation ascsets will be an ex-.
tremely sttractive mew information tool to
many trangportation Marnagers.

" To be successful, 8 program
of thus type has to proceed from the
beginning of the informeation process to
the creation of & useful end product

® The benefits of having knowi-
edgeable and creative user personnel o
functional experts . as part of a applica-
tion tearn eare too varied and too numer—
ous to list here. One undeniable benefit
is that & joint effort helps to Keep DOWN
users and suppliers from making the
gridiock” mistakes which so frequently
plague first gereration atternpts to use a
new technology.

R The development of a cacdre
of technically informed wsars has to be
ome of the end results of a joint develop-
ment project. In the absence of such 8
cadre, 8 joint development s apt to
become an entirely sterile process which -
will die as scon as the user developrnent
tearn leaves.

X A cadre of technicatly in=-
forrned users is the fountain from which
epplications rippies flow. People who
know both the application and the technol-
ogy are the very best baae from which to

PAGE S GPS JANAS, 1888
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expand the uses of a GPS based geo-
graphic information system.

L] The programs demonstrated,
agein, that jont development programs
and procurement activities are entirely
different undertakings. A develocpment
effort has to have the latitude to explore
desd ends.

* The Tennessee and Virginia
projects demonstrated that a new infor-
mation systerm cannot presume to change
the user institutiom, it cam't Impose sny
raquirement for any alteration of man-
agerment method., and it cannot imMmpose
new programming or operationa! loads
on installed computers. IMprovements
and benefits have to be demonstrgtedand
the process by which these benefits and
improvements were created hes to be oll
but Invisible to the user organization.

x Minimally aided GPS C.A code
can be used to create B Mmap base :deally
suited for transportation network plen-
Ning applications  Since it matchas the

ROOHU.IELL SPS UJORHSTATIOR

gccuracy of a USGS quad map the
standard map bese for DOTs. In most
cases, it aiso produces a8 much more
current and mMmuch more accurate base
than any method currently available. New
approaches to GPS saiding 'offer the po-
tentiat for addressing proiect level apph-

cations.

* In Transportation Depart-
ments, the production of road maps is am
essential base apphcstion for a GFS/GIS,
By far, the bigger “mapping” activity which
goes on N transportation agencies is the
production of hand colored road rmaps
which convert into grephic form, the
computer listings which describe spe-
citic highway assets . bridges, for ex-
ample. The production of these “manage-
memt" maps  consuMmes  thousands of
man hours each year, in a demonstration
sample, thie application was automated in-
the Rockwelli project.

L The automation oOf “smart™
input streams, which is implicit in the
GPS method, can provige very large pro-
ductivity improvement either hand digit~
izing or digital map scarnnning.

® Migration of very large exist-
ing, elapsed distance tagged files into a
GIS comoatible graphic Mmode becomes &
very stralgh' forward procese by mateh—
s ing these ispseqc tags
to similar tags which
are a part of the road
aslignment files created
by the GPS system. In-
cluded here are fites
created by automated
road condition survey-

ors such as
Tennessee's ARANS
j vanr.

X There are other

appications whish can
best be supported by
off-road mobile work-
B stations, with B8 rnam
N pack as ore cilass of
such waorkstations.

x A operational
§ GPS/GIS for DOT ap-
8 phications has to be
easy for transporta-
} tiom mMansgers o rely
e or, it has o be aasy for
wor'kmg level tramaportation peopile to
use, it Nas to be able o grow o accom-
modate growing and changing end re-
quirerment . and if it 15 to be acceptedg, its
design, standacrds and imMplementation
mMmust include the airect participation oOfF
trangportation agencies snd pceopie.

PAGE 7 GPS NS, 1989
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g Over a two year pperiod, Rockwell's GPS mobile workstalion became a compiex proloiype data
T acouisition  sub-system consisting  of @ number of computers, sensors, other hardware, and - special
. purpose and other sofiware which were linked together in 2 mobile, functionally distributed network. The
L mohile unit and its related post processing work station demonstrated thet accurate snd complete
E;H records  of segmenis and point ilems (consisting of descriptions, cordinale position lags, precise time tags,

and 2lapsed distance locations) can be generalad at traffic speeds in the range of road environments {rom
flatlands to mountains. Daily calibration of ali equipment was an essential,-and rigorously observed quality
assurance procedure at the beginning and al the end of every field dala acquisition session.
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- A BAMPLE OF
" ‘8PS DEFINED-ROUTES
!} /N ALBEMARLE COUNTY, V4.

) AN

L (SEP. 1966 DATA o
T (=2l hy

CHARLOTTESVILE

THE FILE FOR R20 CONTAINS
APPROXIMATELY 3200 POINTS p
OVER TS 3456 MILE LENGTH.) -
[rea]é
SCOTTSVILLE

J

THIS MAFP CONTAINS ROCKWELL NAVCORE ROALI ALIGNMENT
INVENTORY DATA CONVERTED BY MAPMAKER 3.0 SOFTWARE ON
: A MACINTOSH PLUS COMPUTER. THE DATA FOR THE CHAR-
n LOTTESVILLE AND ALBEMARLE COUNTY BOUNDARIES 1S FROM

CENSUS FILES AND 1S NOT PRECISE TO NAVCORE STANDARDS.
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Study of RTK technology and support infrastructure suitable for long-range instantaneous, centimeter-
level positioning as related to the US NSRS Network, National Geodetic Survey (NGS), September 2002-
August 2004

Proposal to Acquire Precision Navigation and Positioning Instrumentation System, Department of Defense
and the Ohio Board of Regents (Defense University Research Initiative Program, DURIP), April 2002
March 2003.

. Geo-Referenced Digital Acquisition and Processing System Using LIDAR Technology, Ohio Department of

Transportation, May 2002 April 2004,

-

Near Real-
NASA NIP, April 2001- March 2004,

. Multiple Sensor Fusion for Surface Extraction and Robust Geolocation, Department of Defense (DOD)

Dual Use Technology (DUST) Program, March, 2000-June, 2003.

. Remote Sensing Data Acquisition for Traffic Flow Estimates, Federal Department of Transportation

(NCRST-F), March 2000-August 2003

. High-Accuracy Direct Aerial Platform Orientation with Tightly Coupled GPS/INS System, Ohio Department

of Transportation, January 2001 October 2002.

. High Accuracy Dynamic Highway Mapping Using a GPS/INS/CCD System with On-The-Fly GPS Ambiguity

Resolution, Ohio Department of Transportation, January 2000-June 2002 (http://www.cfm.ohio-
state.edu/research/odot/odot.html)

. Development of High-Accuracy Geo-referenced Data from Selected Tucson Sites, Federal Department of

Transportation (NCRST-F), January 2002-March 2003.

High Accuracy Dynamic Highway Mapping Using a GPS/INS System with On-The-Fly GPS Ambiguity
Resolution, Ohio Department of Transportation, October 1997-Decemebr 1999.

. Simulation of Descent Imagery Collection for Mars Surveyor Mission with GPS/INS/CCD System, Jet

Propulsion Laboratory, 1999.

. Airborne Digital Mapping of the MIT Campus, Massachusetts Institute of Technology, 1998.

. DEM Extraction from GPS/INS Geo-referenced High-Resolution Direct Digital Imagery (AIMS), Florida

Department of Transportation, 1998.

. Airborne Integrated Mapping System (AIMS), National Aeronautics and Space Administration (NASA),

October 1996-February 1999 : -

. The Application of Global Positioning System for Transportation Planning, sponsored jointly by the Federal

Highway Administration, 38 State Departments of Transportation, and the Defense Mapping Agency
(currently NIMA ), 1990-1995, (http://www.cfm.ohio-state.edu/research/gpsvan.html)

E-mail This Page
72002 GPS Laboratery / The Ohio State University. All rights reserved.
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Home Information People Research Site Map
Ongoing research .
) GPSVan™ Project

Completed

The GPSVan ™ is a mobile mapping and data collection
system that can map rail, highway and the transportation ﬁ\.‘.’
infrastructure (e.g., roads, signs, and bridges) while traveling i 4%
at normal traffic speed. A Mobile Mapping System (MMS) gias
can be defined as a moving platform, upon which multiple
sensor/measurement systems have been integrated, to
provide three-dimensional near-continuous positioning of
both the platform and simultaneously collected geo-spatial
data. The Center for Mapping pioneered this technology,
realizing very early that Geographic Information Systems
(GIS) require up-to-date and high-quality spatial data to
enhance the decision making process in transportation and
urban planning. The GPSVan™ positioning module integrates the Global Positioning System (GPS) in
differential mode, and an independent Dead-Reckoning System (DRS) that records the vehicle's position
during temporary GPS data outages (satellite signal blockage by trees or other obstructions). The positioning
of the vehicle is good to 10 cm when GPS data is available at three-second intervals. GPS data outages of 30
s, 60 s and 120 s cause the positioning degradation to the level of 0.2 m, 0.4 m and 1.0 m, respectively.
Additional attributes, i.e., road signs, bridges, etc., can be recorded by a system operator, using a PC
keyboard, or the touch screen of the system's portable computer. Below is a sample pair of stereo images.
Click To View full-size versions.

An imaging module of the GPSVan™ consists of a stereo camera system that records stereo images of the
roadway, as the van moves dowi the hizhwiy(700k mpeg) . The stereo system is supplemented by an analog
camera system, that runs in continuous video mode, and captures a photographic log of the survey. Each
video frame is time-tagged with the GPS signal, and geodetic coordinates (i.c., latitude, longitude and
ellipsoidal height) are assigned to every image. Digital stereo pairs are processed in a post-mission mode, to
determine geodetic coordinates of objects such as road edges and centerlines, curbs, street signs, mile
markers, etc., with a relative accuracy of 5-10 centimeters within 10-40 meters from the vehicle. The analog
imagery provides an information for urban planners and tax assessors, as well as the real estate and

transportation industry. Data collected by the GPSVan™ can be converted into a format compatible with a
Geographic Information System (GIS), and used by the rail and transportation authorities to establish
management priorities, and control safety features, such as speed limits and location of the warning signs.

This technology, which has been developed over the past five years at the Center for Mapping at The Ohio
State University is being extensively exploited for surveying, mapping, and feature inventory applications.
One of the most challenging and demanding tasks was the inventory survey of 7,000 miles of track for the
Burlington Northern Santa Fe Corporation (BNSF), with submeter accuracy. The results of the BNSF survey

represent an unprecedented accomplishment, both in accuracy and in the number of miles surveyed. For over
™



95 percent of the quality checkpoints, coordinates provided by the GPSVan  System were within 50 cm

from ground truth. The GPSVan™ System results are better, less expensive, and available much faster than
data from any other mapping technology.

The prototype van is available for marketing demonstrations and actual surveys. Second generation vehicles

that have the DRS replaced by an Inertial Navigation System (INS) are currently being built and sold for
commercial purposes.

Problems with the site contact: CEM webmaster
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KANSAS DEPARTMENT OF TRANSPORTATION

REPORT
OF THE CURRENT
HIGHWAY PLANNING AND RESEARCH,
DEVELOPMENT & IMPLEMENTATION PROGRAM

PROJECT
HPR-PR-0010(11) Statewide
for the 1989 Fiscal Year
July 1, 1988 through June 30, 1989

and

OF THE FUTURE
HIGHWAY PLANNING AND RESEARCH,
DEVELOPMENT & IMPLEMENTATION PROGRAM

PROJECT
HPR-PR-0010(12) Statewide

for the 1990 Fiscal Year
July 1, 1989 through June 30, 1990

and a

SUMMARY OF THE RELATED
HIGHWAY PLANNING AND RESEARCH,
DEVELOPMENT & IMPLEMENTATION ACTIVITIES
WHICH ARE NOT FUNDED WITH HPR FUNDS

" In cooperation with the
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

June 1989




FY 1990

10. SPECIAL STUDIES

A.

Total Estimated Cost $107,000 |
National

(1) Weigh-in-Motion Demonstration Project (RTAP) (P-0533-90)

Objective

The objectives of this project is to evaluate the performance and demonstrate
the benefits of a Weigh-in-Motion program for as.

Accomplishments 1989

Work was accomplished in writing the final report for the RTAP
Weigh-in-Motion demonstration project. A draft of the final report is
scheduled to be provided to FHWA for their review.

Proposed 1990

Work will come to a close on this project following the final editing, printing
and distribution of the Final Report.

Work with WIM equipment will continue in FY 1990 but will shift from a
demonstration mode to applications required by the annual Truck Weight
Survey and the SHRP. This work will be handled under the category of Truck
Weight and Characteristics.

1989 Program 1989 Estimated Expenditures 1990 Program
$ 5,000 $ 1,000 $2,000

(2) Application of Global Positioning Systems (GPS) for Transportation
Planning (P-8665-90)

Objective
To develop economical methods to acquire road alignment and road inventory

data items on the ground using GPS technology. The product of the project
will be the prototype for an operational system which a) can be cost effectively

ﬁpleme.nted and used by states, and b) can respond to the use of future
ormation technologies and changes in transportation application needs.

Accomplishments 1989 _

Nomne. 1990 will be the only monetary participation in this Project.
Proposed 1990

Kansas will participate in the cost of this study.

1989 Program 1989 Estimated Expenditures | 1990 Program
None None $15,000
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KANSAS HIGHWAY PLANNING and
RESEARCH, DEVELOPMENT & IMPLEMENTATION
WORK PROGRAM -- PROJECT

HPR-PR-0010(12) Statewide
Fiscal Year 1990
July 1, 1989 through June 30, 1990

SUMMARIES OF %%TIMATED COSTS

SECTIONS AND SUBSECTIONS
PARTI :
AMOUNT AMOUNT AMOUNT |
ADMINISTRATION AND CONTROL 130,000
A.  Salaries and Expenses 130,000
ROAD INVENTORY ‘ 150,000
A.  Ruraland Urban 70000 | ;
QB s
B.  Railroad Crossing Hazard Rating 30,000 5
C. Evaluation of Frictional Characteristics ;
of Pavement Surfaces 50,000 Q
MAPPING 155,000 :
A.  County Mapping 90,000
B.  Official State Mapping 15,000
C.  General Mapping 10,000 ‘l'
D.  City Mapping 40,000 ,
TRAFFIC ~ 610,000
A.  Volume Counts 360,000
(1)  Continuous Traffic
(2) g:.;xltlggxoghc?vt;onss;'stem and 120,000
Connectm Links 110,000
@ g)fntgﬁngmnd 50,000




(4)  Rural Non-State, Non-
Federal-Aid Road Coverage
(5) City Coverage - FAU and
Non-State, Non-Fedetal-Aid
Vehicle Classification and Occupancy
Truck Weight and Characteristics
Forecasting
Special Traffic Studies
HIGHWAY STATISTICS
A. Mileage
B.  Motor Vehicles, Operators and Fuels
C.  Finance
ECONOMIC AND FISCAL
A. Highway Construction Records
SYSTEMS AND PROGRAMMING
A.  Highway Classification and Systems
B.  Highway Needs
(1)  Control Section Database
&State Highway S§tem)
2) ural and Urban Needs,
Performance and
Investment Analysis
3) I-hghwaM way Peléformance
onito tem
Data stﬁmﬁ
§4g Bridge Data System

S)  City Classified Database
(Non-State Systems)

o oW

C.  Long-Range Program
(1)  Construction Program

Development

(2) Highway Safe
Improvement Program

D. Accident Location Identification

I-2

AMOUNT AMOUNT AMOUNT

15,000
65,000
120,000
100,000
25,000
5,000
25,000
20,000
1,000
4,000
45,000
45,000
702,000
50,000
240,000
90,000
10,000
50,000
30,0600
322,000
320,000
2,000
90,000



10.

11.

AMOUNT AMOUNT AMOUNT

URBAN TRANSPORTATION STUDIES 287,000
A.  Metropolitan Planning
Support - General 25,000
B. Wichita Area Study 55,000
C.  Kansas City Area Study 60,000
D.  Topeka Area Study 64,000
E. Lawrence Area Study 53,000
F. Areas Under 50,000 Population 30,000
1 Manhattan External O-D Survey 8,000
2 Other Small Urban Areas
(5,000 - 50,000 Pop.
Transportation Studies 22,000
SPEED AND TRAFFIC SERVICE STUDIES 35,000
A.  Speed Studies 35,000
SPECIAL STUDIES 107,000
A.  National
(1) Weigh-in-Motion Demonstration
~ Project (RTAP) (P-0533-90) 2,000
(2) Application of Global Positioning
Systems for Transportation Planning 15,000
B. State
(1)  Statewide Transportation
Plan Study 90,000
RESERVED 100,000
TOTAL PARTI- PLANNING $2,346,000

I-3
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10.

SPECIAL STUDIES Total Estimated Cost $§52,000

A.

National
(1) Weigh-in-Motion Demonstration Project (RTAP) (P-0533-91)
Objective

The objectives of this project is to evaluate the performance and demonstrate
the benefits of a Weigh-in-Motion program for as.

Accomplishments 1990

Work was accomplished in writing the final report for the RTAP
Weigh-in-Motion demonstration ro%'ect. A draft of the final report was
prepared and circulated within KDOT for review and comments. :

Proposed 1991

Work will come to a close on this project following the final editing, printing
and distribution of the Final Report.

Work with WIM equipment will continue in FY 1991 but will shift from a
demonstration mode to applications required by the annual Truck Weight
Survey and the SHRP. This work will be handled under the category of Truck
Weight and Characteristics.

1990 Program 1990 Estimated Expenditures 1991 Program
$2,000 _ $ 1,000 $2,000

(2) Application of Global Positioning Systems (GPS) for Transportation
Planning

Objective

To develop economical methods to acquire road alignment and road inventory
data items on the ground using GPS technology. The product of the project
will be the prototype for an operational system which a) can be cost effectively
iélutplemcnted and used by states, and b) can respond to the use of future
information technologies and changes in transportation application needs.

Accomplishments 1990
Kansas participated in the cost of this study.

Proposed 1991
None. 1990 was the only monetary participation in this project.
1990 Program 1990 Estimated Expenditures 1991 Program
$15,000 : $15,000 None
1-40
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WORK PROGRAM
& COST
'ESTIMATE

HIGHWAY PLANNING,RESEARCH,
DEVELOPMENT AND IMPLEMENTATION

\

FISCAL YEAR

KANSAS DEPARTMENT OF TRANSPORTATION
BUREAU OF TRANSPORTATION PLANNING



FY 1992

10.

SPECIAL STUDIES

A.

Total Estimated Cost $50,000
National

(1) Weigh-in-Motion Demonstration Project (RTAP) (P-0533-92)

Objective | _
The objective of this project is to evaluate the performance and demonstrate
the benefits of a Weigg-in-Motion program for Iga.usas.

Accomplishments 1991

Work came to a close on this project following the final editing, printing and
distribution of the Final Report.

Proposed 1992

Work with WIM equipment will continue in FY 1992 but will shift from a
demonstration mode to Ia_lgplications required by the annual Truck Weight
Survey and the Strategic Highway Research Program (SHRP). This work will
be handled under the category of Truck Weight and Characteristics.

1991 Program 1991 Estimated Expenditures 1992 Program
$2,000 None None

(2) Application of Global Positioning Systems (GPS) for Transportation
Planning (P-8665-92)

Objective

The initial study to develop economical methods to ac%mre road alignment
and road inventory data items on the ground using GPS technology. The
roduct of the project was the prototype for an operational system which a) can
e cost effectively implemented and used by states, and b) can respond to the
use of future information technologies and changes in transportation
application needs.

A "Follow-Up" study is groposcd which would enhance the capabilities of this
GPS. The study would be primarily directed toward the development of

practical applications involving data utilization from the GPS acquisition
system and the stereo video images.

Accomplishments 1991

None. Kansas participated in the initial 1990 study.
Proposed 1992

Kansas will participate in the cost of this study.

1991 Program 1991 Estimated Expenditures 1992 Program
None None $10,000
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771993

10.

SPECIAL STUDIES Total Es
A. National
(1)  Application of Global Positioning Systems (GI .
Planning
Objective

The initial study was to develop economical methods to acquire road alignment
and road inventory data items on the ground using GPS technology. The product
of the project was the prototype for an operational system which a) can be cost
effectively implemented and used by states, and b) can respond to the use of
future information technologies and changes in transportation application needs.

A "Follow-Up" study was proposed which was to enhance the capabilities of this
GPS. The study was to be primarily directed toward the development of practical
applications involving data utilization from the GPS acquisition system and the
stereo video images.

Accomplishments 1992

None. Kansas pledged $10,000 toward continuing the original study; however,
the study was cancelled.

Proposed 1993
None.
1992 Program 1992 Estimated Expenditures 1993 Program
$10,000 $00,000 $00,000
State

(1)  Statewide Transportation Study (P-0435-92)
Objective

The objective is to re-examine and, if necessary, redefine state transportation
needs and suggest alternatives for maintaining and improving the present facilities
and the services they provide. The alternative strategies are analyzed to determine
which best meet the goals and objectives of the State within the present and
projected social, economic, environmental and political constraints.

Accomplishments 1992

Work was completed on a statewide semi-trailer truck traffic assignment model.
A research project, funded by the Midwest Transportation Center and KDOT and
conducted by Kansas State University, is using existing O-D data and a variety of
commodity data to calibrate trip generation models. Available date and overall
direction is being provided by KDOT for the research.

I-46
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Run Date: 09/22/10

Run Time:

STATE

CALIF
CONN
HAWAI

MINN
NEV
OKLA
OKLA
VA
Total:

12:31:07

PROG CODE

0800
0800
0800
0800
0800
0800
0800
0860
0800

PROJ. NO.

0002001
0002001
0002001
0002001
0002001
0002001
0002001
0002001
0002001

FEDERAL HIGHWAY ADMINISTRATION
FISCAL MANAGEMENT INFORMATION SYSTEM

POOLED-FUND SP & R AND NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

AS OF SEPTEMBER 22, 2010

UNDER AGREEMENT

15,000.00
15,000.00
15,000.00
30,000.00
15,000.00
15,000.00
10,000.00
5,000.00
11,368.44
131,368.44

EXPENDITURE

11,368.44
11,368.44
11,368.44
11,368.44
11,368.44
11,368.44
7,578.96
0.00
11,368.44
87,158.04

BALANCE

3,631.56
3,631.56
3,631.56
18,631.56
3,631.56
3,631.56
2,421.04
5,000.00
0.00
44,210.40

FMISM85A
Page 1 of 1



Run Date: 09/01/2010

FEDERAL HIGHWAY ADMINISTRATION

Report: FMISD02A

Run Time 11:44:28 FISCAL MANAGEMENT INFORMATION SYSTEM Page 1of 1
PROJECT FUND HISTORY REPORT
State: KANSAS Project #: 0002(001) -0 Program Code: 0800

Report Date Expenditures 102 Expenditures Federal Funds Unexpendsd St/Local Funds Private Funds Nonmonetary Total Cost Advanced

Balance Donations Construction
Current $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
08/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
07/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
06/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
05/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
04/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
0372010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
02/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
01/2010 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
12/2009 $11,268.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,3268.00 $0.00
11/2009 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
10/2009 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
09/2009 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
0872009 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
09/2008 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
09/2007 $11,368.44 $0.00 $11,368.44 $0.00 $0.00 $0.00 $0.00 $11,368.00 $0.00
09/2006 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2005 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2003 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2002 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2001 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2000 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1999 $11,368.44 $0.00 $15,000.00 $3.631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00



09/01/2010 FISCAL MANAGEMENT INFORMATION SYSTEM FMISW96A

PROJECT RECORD FOR: STATE: KANSAS PROJECT NUMBER: 0002(001) VERSION: CURRENT
PREFIX: HPL
STATE PROJECT NUMBER: 106 P-0665-90
RELATED PROJECT NUMBER:
DESCRIPTION: STATEWIDE, APPLICATION OF GLOBAL POSITIONING SYSTEMS (GPS) for Transportation Planning
STATUS: CLOSED DUNS NUMBER:
SOFTMATCH:
TRANSACTION NUMBER: 0060 BUSINESS MONTH/YEAR: 04/2007
GEOGRAPHIC INFORMATION: PROJECT STATUS DATES
STANDARD PLACE CODE: NA EST. CONST.:
INVENTORY ROUTE #: COMPLETED: 04/09/2007
BEGINNING MILEPOINT: 0 FINAL VOUCHER: 04/09/2007
ENDING MILEPOINT: 0 LAST ACTION: 04/09/2007
' LAST PAYMENT: 06/30/1991
OVERSIGHT: N AUTHORIZED DATES:
STIP REFERENCE:
PE:
DISASTER FISCAL YEAR: ROW:
DISASTER SEQUENCE #: CONST:
HP & R: 12/28/1989
ENVIR.CLEARANCE: TYPE: 2: CATEGORICAL EXCLUSION OTHER:
DATE: MCSAP;
SPECIAL PROJECT GROUPING:
MAJOR PROJECT:
POOLED FUND PROJECT:
DIVISION DEFINED FIELDS

STATE DEFINED FIELDS:

Toll Credit Tapered Financing
Maximum Federal Fund

PROJECT FUNDING:

EXPENDITURES: 11,368.44 TOTAL COST: 11,368.00
EXPENDITURES 102: STATE FUNDS:

TOTAL OBLIGATED: 11,368.44 PRIVATE FUNDS:

LOCAL FUNDS: ADV. CONST. FUNDS:

NON-MONETARY FUNDS:



© 09/01/2010

FISCAL MANAGEMENT INFORMATION SYSTEM
PROJECT RECORD FOR: STATE: KANSAS PROJECT NUMBER: 0002(001)
PREFIX: HPL

STATE PROJECT NUMBER: 106 P-0665-90

STATUS: CLOSED
SOFTMATCH:
TRANSACTION NUMBER: 0060

DUNS NUMBER:

BUSINESS MONTH/YEAR: 04/2007

FMISWS6A
VERSION: CURRENT

CHANGED BY AND DATE:
STATE SIGNATURES AND DATES:

AVALILABLE FUNDS CERTIFIED:
APPROVAL/RECOMMENDED:
AUTHORIZATION/MODIFICATION:

DIVISION SIGNATURES AND DATES:

PROJECT INFORMATION REVIEWED:

APPROVAL/RECOMMENDED:
AUTHORIZATION/MODIFICATION:

KATHY REAMER 04/09/2007
SIGNATURE ON FILE
SIGNATURE ON FILE
SIGNATURE ON FILE
KATHY REAMER 04/09/2007
KATHY REAMER 04/09/2007
JOHN W, EHMEN 04/09/2007

STATE REMARKS:

DIVISION REMARKS:
Final Acceptance granted 19MARO7.



09/01/2010 FISCAL MANAGEMENT INFORMATION SYSTEM FMISW96A

PROJECT RECORD FOR: STATE:KANSAS PROJECT NUMBER: 0002(001) VERSION: CURRENT
PREFIX: HPL

STATE PROJECT NUMBER: 106 P-0665-90

STATUS: CLOSED DUNS NUMBER:

SOFTMATCH:

TRANSACTION NUMBER: 0060 BUSINESS MONTH/YEAR:04/2007

PROGRAM CODE: 0800 Total

RECODE: 090
DEMO 1D:

PREFIX: HPL
LINE NUMBER: 1
COUNTY CODE: . 889
URBAN AREA:
WITHDRAWAL AREA:
RURAL/URBAN:
FUNCTIONAL SYSTEM:
FA SYSTEM CODE:

TYPE OF IMPROVEMENT:
TOLL:

SAFETY:

TEMPORARY MATCHING:
INDIAN RESERVATION:
FTA:

CONSTRUCTION:

DATE OF LAST ACTION: 03/14/2007
FHWA AREA:

-

2ZZ2ZZZ0O©NIT

PROJECT FUNDING:

PERCENT FEDERAL SHARE: 0

TOTAL COST: 11,368.00 11,368.00
FEDERAL FUNDS: 11,368.44 11,368.44
STATE FUNDS:

LOCAL FUNDS:

PRIVATE FUNDS:

NON-MONETARY FUNDS:

ADV. CONST. FUNDS:

ADV. CONST. CONV.:

SOFT MATCH:

OTHER FEDERAL FUNDS:

STATE DEFINED:

DIVISION DEFINED:



09/01/2010 FISCAL MANAGEMENT INFORMATION SYSTEM

PROJECT RECORD FOR: STATE: KANSAS
STATE PROJECT NUMBER: 106 P-0665-90
STATUS: CLOSED

SOFTMATCH:
TRANSACTION NUMBER: 0060

PROJECT NUMBER: 0002(001)

DUNS NUMBER:

BUSINESS MONTH/YEAR: 04/2007

FMISWI6A

VERSION: CURRENT

PROGRAM
CODE IMPROVEMENT TYPE

BRIDGE NUMBERS



US.Department Kansas Division 6111 SW 29" Street, Suite 100
of Trensportanon Topeka, Kansas 66614-4271
Federal Highway

Administration

March 19, 2007

FINAL ACCEPTANCE OF THREE
POOLED FUND PROJECTS

Mr. Jerome T. Younger, P.E.
Assistant Secretary and

State Transportation Engineer
700 SW Harrison

Topeka, Kansas 66603

Dear Mr. Younger:
The projects listed below have been completed and the final vouchers have been processed.

Project HPR-0002(001) State Project 106 P-0665-90
Application of GPS for Transportation Planning

Project HPR-0002(126) State Project 106 RE-0631-01
Integrated Drainage Design Computer System

Project HPR-0002(144) State Project 106 RE-0633-01
Testing of Large and Small Sign Supports

Final acceptance of these projects is granted,

Sincerely yours,

oy Al i~

for J. Michael Bowen, P.E.
Division Administrator

Dick McReynolds, KDOT  Dick@ksdot.org

Pam Anderson, KDOT Paman@ksdot.org

Nazhat Aboobaker, FHWA Nazhat.Aboobake: wa.dot.gov

Bill Zaccagnino, FHWA William.Zaccagnino(@fhwa dot.gov

Division Fiscal Files: HPR-0002(001), HPR-0002(126), HPR-0002(144)

MOVING THE ===
AMERICAN )
ECONOMY { o




Run Date: 08/24/2010 U.S. DEPARTMENT OF TRANSPORTATION Report: FMISDOGA
Run Time 16:32:03 FEDERAL HIGHWAY ADMINISTRATION Page 1
FEDERAL-AID PROJECT MODIFICATION

STATE: KANSAS PROJECT NO:0002(001) NO: 2

STATE PROJ. NO(S): 106 P-0665-90
DESCRIPTION: STATEWIDE, APPLICATION OF GLOBAL POSITIONING SYSTEMS (GPS) for Transportation Planning

CLASSIFICATION OF PHASE OF WORK: FVPAID

THE PROJECT AGREEMENT FOR THE ABOVE-REFERENCED PROJECT ENTERED INTO BETWEEN THE UNDERSIGNED
PARTIES AND EXECUTED BY THE DIVISION ADMINISTRATOR ON 12/28/1989 1S HEREBY MODIFIED AS FOLLOWS:

PROGRAM  URBAN/ FORMER AMOUNT REVISED AMOUNT

CODE WITH :

0800 ESTIMATED TOTAL OF PROJECT $11,368.00 $11,368.00
FEDERAL FUNDS $11,368.44 $11,368.44
ADV CONSTRUCTION FUNDS $0.00 $0.00
PERCENT FEDERAL SHARE 0.00% 0.00%

STATE REMARKS:

DIVISION REMARKS:

Final Acceptance granted 19MARO7.
ALL OTHER TERMS AND CONDITIONS OF THE PROJECT AGREEMENT WILL REMAIN IN FULL FORCE AND EFFECT.

DEPARTMENT OF TRANSPORTATION

AVAILABLE FUNDS CERTIFIED BY: SIGNATURE ON FILE DATE:
APPROVAL RECOMMENDED BY: SIGNATURE ON FILE DATE:
APPROVED AND AUTHORIZED BY: SIGNATURE ON FILE DATE:

FEDERAL HIGHWAY ADMINISTRATION
APPROVAL RECOMMENDED BY:
APPROVED AND AUTHORIZED BY:
MODIFICATION APPROVED BY: JOHN W. EHMEN

KATHY REAMER DATE: 04/09/2007
KATHY REAMER DATE:  04/09/2007
DATE: 04/09/2007



Run Date: 08/24/2010 U.S. DEPARTMENT OF TRANSPORTATION Report: FMISDO6A
Run Time 16:33:49 FEDERAL HIGHWAY ADMINISTRATION Page 1
FEDERAL-AID PROJECT MODIFICATION

STATE: KANSAS PROJECT NO:0002(001) NO: 1

STATE PROJ. NO(S): 106 P-0865-80

DESCRIPTION: STATEWIDE, APPLICATION OF GLOBAL POSITIONING SYSTEMS (GPS) for Transportation Planning
CLASSIFICATION OF PHASE OF WORK:

THE PROJECT AGREEMENT FOR THE ABOVE-REFERENCED PROJECT ENTERED INTO BETWEEN THE UNDERSIGNED
PARTIES AND EXECUTED BY THE DIVISION ADMINISTRATOR ON 12/28/1989 IS HEREBY MODIFIED AS FOLLOWS:

PROGRAM URBAN/ FORMER AMOUNT REVISED AMOUNT

CODE WITH

0800 ESTIMATED TOTAL OF PROJECT $15,000.00 $11,368.00
FEDERAL FUNDS $15,000.00 $11,368.44
ADV CONSTRUCTION FUNDS $0.00 $0.00
PERCENT FEDERAL SHARE 0.00% 0.00%

STATE REMARKS:

DIVISION REMARKS:
Final Acceptance granted 19MARO7.

ALL OTHER TERMS AND CONDITIONS OF THE PROJECT AGREEMENT WILL REMAIN IN FULL FORCE AND EFFECT.

DEPARTMENT OF TRANSPORTATION

AVAILABLE FUNDS CERTIFIED BY: CHARLES PROTASIO DATE: 03/14/2007
APPROVAL RECOMMENDED BY: CHARLES PROTASIO DATE:  03/14/2007
APPROVED AND AUTHORIZED BY: CHARLES PROTASIO DATE:  03/14/2007

FEDERAL HIGHWAY ADMINISTRATION
APPROVAL RECOMMENDED BY: KATHY REAMER DATE: 03/16/2007
APPROVED AND AUTHORIZED BY: KATHY REAMER DATE: 03/16/2007
MODIFICATION APPROVED BY: STEPHEN H. FOUST DATE:  03/19/2007



Foust, Steve

From: Foust, Steve

Sent: Monday, May 02, 2005 8:57 AM

To: Williams, Lisa

Cc: 'dick@ksdot.org'; Stevenson, Diana; Low, Byron
Subject: Another "Old Dog" PF Study

Hi Lisa,

Need your help again!! We're trying to figure out the status of this old pooled fund study. | looked on the web site but
couldn't conjure up any information about it. According to FMIS, the project is still open and there are still funds
available. Any info you can find would be appreciated!!

rar E

05-05-02--HPL-000
2(001)--GPS-f...

Have a great week!!

Steve Foust

Asst. P&R Engineer

FHWA Kansas Division

3300 S. Topeka Blvd., Suite 1
Topeka, KS 66611
(785)267-7299 Ext. 331
Steve.Foust@fhwa.dot.gov

Tracking: Recipient Delivery Read
Williams, Lisa Delivered: 5/2/2005 8:57 AM Read: 5/2/2005 9:11 AM
‘dick@ksdot.org’
Stevenson, Diana Delivered: 5/2/2005 8:57 AM Read: 5/3/2005 11:41 AM
Low, Byron Delivered: 5/2/2005 8:57 AM Read: 5/2/2005 9:28 AM



1D BE COMPLETED BY FHWA STATE
Q Kansas

usDcoanment  FEDERAL-AID PROJECT AGREEMENT | COUNTY

of iransportancn .
Statewide
Aamiistronon P-0665-90 PROJECT NO.

HPL-2-001

The State, through its Highway Agency, having complied, or hereby agreeing to comply, with the applicable terms and conditions
set forth in (1) Title 23, U.S. Code, Highways, (2) the Regulations issued pursuant thereto and, (3) the policies and procedures
promulgated by the Federal Highway Administrator relative to the above designated project, and the Federal Highway Adminis-
tration bhaving authorized certain work to proceed as evidenced by the date entered opposite the specific item of work, Federal
funds are obligated for the project not to exceed the amount shown herein, the balance of the estimated total cost being an obli-
gation of the State. Such obligation of Federal funds extends only to project costs incurred by the State after the Federal Highway
Administration authorization to proceed with the project involving such costs.

PROJECT TERMINI

Application of Global Positioning Systems (GPS) for
Transportation Planning.

EFFECTIVE DATE APPROXIMATE
PROJECT CLASSIFICATION OR PHASE OF WORK OF AUTHORIZATION | LENGTH (ites)

HIGHWAY PLANNING AND RESEARCH (HP & R} 12-28-89

PRELIMINARY ENGINEERING

RIGHTS-OF-WAY

CONSTRUCTION

QTHER (Specify)

FUNDS
ESTIMATED TOTAL COST OF PRODJECT FEDERAL FUNDS
s 15,000.004 s 15,000.00 ¢

The State further stipulates that as a condition to payment of the Federal funds obligated, it accepts and will comply with the appli-
cable provisions set forth on the following pages.

Kansas Department of Transportation
(Officlol r?n&r?‘g\way Agency) U.S. DEPARTMENT OF TRANSPORTATION
V. <
8y é{/ ’/‘vf 71 FEOERAL HIGHWAY ADMINISTRATION

For: State Transportation Engineer

o - BQ L. AOMINSTRATIVE MANAGER

.+ - y(Division Administrator)

{Title)

8y Date exccuted by JAN 5 1990

Division Administrator

FUNDS AV,
(Title) {nltiated by

FORM PR.2Z (REV. 1-.83) PREVIOUS EDITIONS ARE OBSOLETE




KANSAS DEPARTMENT OF TRANSPORTATION PROJECT AUTHORIZATION AND OBLIGATION

REMARKS:

100% HPR Funding - FY 1990

DATE December 21 s 1989

FOR: ¥W. M. Lacke
STATE TRANSPORTATION ENGINEER

BY:

PROJECT NUMBER FEDERAL-AID NO. FUND CLASS APPN. CODE |CONST. CODE{ SAFETY CODE’
P-0665-90 HPL-2-001 Highway Planning & Research 080
COUNTY URBAN AREA LENGTH MI. ESTIMATED
—l WORK PHASE PROJECT OBLIGATED BY|{ PREVIOUS lelj‘g:;;q‘
= == = . THIS REQUEST| OBLIGATION -
ADT: PRESENT FUTURE YEAR COST OBLIGATION
PROJECT LOCATION
PE 15,000
ROW .
UTILITY
CHARACTER OF PROPOSED WORK LIT

Pooled Fund Study “"Application of Global
Positioning Systems (GPS) for Transportation
Planning? CONST.

TOTAL 15,000

#_=%

Rev, 3-84

D.O.T. Form No. 130



File No. 740,408

pEC 28 1689

Pooled Fund Study
Projact HPL-2-001
P-0665~90 '
DOT Porm 130 Dated 12/21/8%

Mr. W. M. Lackey

State Transportation BEngineer
Kansas Department of Transportation
Topeka, Kansaa 66612

Dear Mr. Lackay:

We have obligated 815,000.00 of HPR funds for Project HPL-2~001,
"Application of Global Positioning Systems (GPS) for
Trangportation Planning”. The study is being funded with 100%
Foderal—-aid funds. Your participation in this pogled fund study
is appreciated. We request a PR~2 for the project.

Sincersely yours,

[s/ Elena A. Aguilar

For Robert J. Deatrick
Divigsion Admninistrator

s
z

EAAguilar:dl



FEDERAL HIGHWAY ADMINISTRATION . FMISMBSA
FISCAL MANAGEMENT INFORMATION SYSTEM

POOLED-FUND SP & R AND NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM Page 10f2
AS OF JANUARY 16,2004

Run Date: 01/16/04
Run Timo:  11:48:29

STATE  PROGCODE  PROJ.NO. UNDER AGREEMENT EXPENDITURE BALANCE

ALA 0800 0002001 15,000.00 11,368.44 3,631.56 . Moe
ARK 0800 0002001 15,000.00 11,368.44 3,631.56 M,a/mfp 1989
CALIF 0800 0002001 15,000.00 11,368.44 3,631.56 ‘
coLo 080D 0002001 15,000.00 11,388.44 383156

CONN 0800 0002001 15,000.00 11,368.44 363156

DEL 0800 0002001 15,000.00 11,368.44 3,631.56

HAWAI 0800 0002001 15,000.00 11,388.44 363158

IDAHO 0800 0002001 15,000.00 11,358.44 3,631.56 —

IND 0800 0002001 15,000.00 11,368.44 3,631.56 é P S U\AM’F
IOWA 0800 0002001 15,000.00 11,368.44 3,631.56 te’\/

KANS 0800 0002001 15,000.00 11,368.44 3,631.56

LA 0800 0002001 30,000.00 11,368.44 18,631.56 .o :
MAINE 0800 0002001 15,000.00 11,368.44  3,631.56 D a,éﬁﬂmﬁ MA L,
MICH 0800 0002001 15,000.00 11,368.44 3,631.56

MINN 0800 0002001 15,000.00 1136844 3,631.56 J 19 qé
NCAR 0800 0002001 10,000.00 7.578.95 2,421.04

NMEX 0800 6002001 : 18,000.00 13,642.12 4,357.68

NY 0800 0002001 15,000.00 11,368.44 3,631.56

NEBR 0800 0002001 15,000.00 11,368.44 3,631.56

NEV 0800 0002001 15,000.00 11,368.44 . 363156

OKLA 0800 0002001 10,000.00 7.578.96 242104

OKLA 0850 0002001 5,000.00 0.00 5,000.00

PENNA 0800 0002001 '15,000.00 11,368.44 3,631.56

R 0800 0002001 15,000.00 11,368.44 3,631.56

SDAK 0800 0002001 15,000.00 . 11,368.44 3,631.56

TEXAS 0800 0002001 15,000.00 11,368.44 3,631.56

VA 0800 0002001 15,000.00 11,368.44 3,631.56

WVA 0800 0002001 10,000.00 7.578.95 242104

wisC 0800 0002001 ‘ 15,000.00 11,368.44 363156

WYO 0800 0002001 15,000.00 11,368.44 3,631.56

Total: 443,000.00 320,590.00 122,410.00



Run Date 04/29/2005

FEDERAL HIGHWAY ADMINISTRATION

Report: FMISDO2A

Run Time 15:52:48 FISCAL MANAGEMENT INFORMATION SYSTEM Page 10of 1
PROJECT FUND HISTORY REPORT
State: KANSAS Project #: 0002(001) - 0 Program Code 0800

Report Date Expenditures 102 Expenditures Federal Funds Unexpended St/Local Funds Private Funds Nonmonetary Total Cost Advanced

Balance Donations Construction
Current $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
03/2005 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
02/2005 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
01/2005 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
12/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
11/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
10/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
08/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
07/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
06/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
05/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
04/2004 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2003 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2002 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2001 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/2000 $1 1,368.4'4 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1999 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1998 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1997 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1996 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1995 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00
09/1994 $11,368.44 $0.00 $15,000.00 $3,631.56 $0.00 $0.00 $0.00 $15,000.00 $0.00



