March 2003
Final Report

Rural Transit ITS Best Practices

OO BhGEEE
BN o s e b b
axO0DO0DCODOO
EooooooEmOono=
FODooo000 ==

with
KFH Group U.S. Department
of Transportation

Federal Highway
Administration

N BN
i Employee-Gwned Gormpany



Technical Report Documentation Page

1. Report No.
FHWA —-OP- 03-77

2. Government Accession No.

3. Recipient's Catalog No.

4. Title and Subtitle
Rura Transit ITS Best Practices

5. Report Date
March 2003

6. Performing Organization Code
HOP

7. Author(s)

Joana Conklin (Multisystems, Inc.), Carol Schweiger (Multisystems, Inc.), Buck
Marks', with assistance from Y ehuda Gross (FHWA), William Wiggins (FTA)
and Karen Timpone (SAIC)

8. Performing Organization Report No.

9. Performing Organization Name and Address
SAIC

8301 Greensboro Drive, M/S E-7-6
McLean, VA 22102

10. Work Unit No. (TRAIS)

11. Contract or Grant No.
DTFH61-98-C-00073

12. Sponsoring Agency Name and Address
US Department of Transportation

ITS Joint Program Office (JPO)

400 7" Street, SW. (HOIT)

Washington, DC 20590

13. Type of Report and Period Covered
Best Practices Report
January 2002 — March 2003

14. Sponsoring Agency Code

FHWA

15. Supplementary Notes
1. Formerly of Multisystems, Inc.

16. Abstract

The overall objective of this Best Practicesin Rural Transit I TS project was to identify operational best practices and related
technology for applying ITSto rural transit. The project team assembled information gathered through case studiesto
produce the Best Practices recommendations. On-site case studies were performed at the following rural transit agencies:

The Capital Area Rural Transportation System (CARTS) in Austin, TX;

St. Johns County, Marion County, and Putnam County, FL [part of the statewide I TS demonstration project being
conducted by the Florida Commission for the Transportation Disadvantaged (CTD)];

The Public Transportation Programs Bureau (PTPB), adivision of the New Mexico State Highway and Transportation
Department. The applicationin New Mexico is being developed by the Alliance for Transportation Research Institute
(ATRI) at the University of New Mexico;

Ottumwa Transit Authority (OTA) in Ottumwa, |A; and

River Valey Transitin Williamsport, PA.

The on-site visits consisted of conducting interviews with staff from different levels of the agency, including operations,
management, and maintenance staff. The ITS technol ogies were then catalogued and the case study results were
synthesized into a number of considerations. Considerations were developed in the following areas: (1) use of ITS at rural
transit agencies, (2) institutional and organizational issues, (3) ITS applications and technology, (4) funding and other
financial considerations, (5) rural TS project benefits, and (6) deployment process. These recommendations are presented as
guidance for other agencies considering the implementation of Rural TS solutions.

17. Key Word 18. Distribution Statement
Intelligent Transportation Systems (ITS), Advanced Public
Transportation Systems (APTS), Rural ITS, Advanced Rural
Transportation Systems (ARTS), Transit ITS, Advanced

Technology Transit Applications

19. Security Classif. (of this report)
Unclassified

20. Security Classif. (of this page)
Unclassified

21. No. of Pages | 22. Price

168

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized




Notice

This document is disseminated under the
sponsorship of the Department of Transportation in
the interest of information exchange. The United
States Government assumes no liability for its
contents or use thereof.

This document is currently undergoing the section
508 review process




Acknowledgements

The research for this report was performed for the Intelligent Transportation Systems (ITS) Joint
Program Office (JPO) and the Federd Trangt Administration (FTA) by Multisystlems, Inc. with
ass stance from the KFH Group, under contract to Science Applications Internationa Corporation
(SAIC). Multisystems served asthe primary contractor for the study.

Caral Schweiger of Multisystems was the Principa-in-Charge of the study, and was responsible for the
overdl supervison of the research and preparation of the report. Joana Conklin of Multisystems and
Sue Knapp of the KFH Group are the primary authors of the report. Buck Marks, formerly of
Multisystems, and Ken Hosen and Sue Knapp of KFH performed most of the ste vidts and interviews
during the research stage of the project.

The project team would a0 like to acknowledge and thank the following individuds for their
participation in the project:
Capital Area Rura Transportation System (CARTS): Dave Marsh, Adrian Elliott, Pearl Jackson,
and Rene Gugjardo.
Lower Colorado River Authority (LCRA): James Parker
Horida Commission for the Trangportation Disadvantaged (CTD): Mary Congtiner Freeman
ARC Trangt, Pasadena, FL: Boyd Thompson
Marion County Senior Services. Gall Cross and Donna Cart.
. Johns County Council on Aging: Brian Nourse and Christy Sandy.

Alliance for Trangportation Research Ingtitute (ATRI), University of New Mexico: Judith Espinosa,
Matthew Baca, Nancy Bennett, and Mary White.

Village of Los Lunas, NM: Pearl Lucero and Shereen Snare.

Zuni Entrepreneurid Enterprises. Larry Alflen

TransCom: Jack Vdencia

Ottumwa Trangt Authority (OTA): Pam Ward

River Vdley Trangt: William Nichols, John Kiehl, Kevin Kilpatrick, Dennis Hahn, and Rob Lentz.

The guidance of Mike Freitas and Y ehuda Gross, from the ITS JPO, and William Wiggins, from the
FTA, isdso acknowledged, as well as the comments received from Karen Timpone, Mark Howard,
and David Register at SAIC.



Table of Contents

ACKNOWLEDGEMENTS.....cot ettt sttt ettt st sa s esaessestessessessessensennens [l
GLOSSARY OF TERMSAND ACRONYMS.....oo ittt XI
SECTION 1 EXECUTIVE SUMMARY ..ottt sse s 1-1
SECTION 2 PROJECT SCOPE AND METHODOLOGY .....ccouviiriririeieniesiesiesiesiesieseeseens 2-1
2.1 SCOPE SUMMARY ...oviiiiitisieesieseeeeseessessessessessesseesesssessessessesssssessessessessssssessessessessessenses 2-1
2.2 IDENTIFICATION OF POTENTIAL RURAL TRANSIT ITS PROJECTS......cceovvieeiirierieniereene 2-2
221 Sources for Identifying Case Study STES.........cooiiireiereeieeee e 2-2
222 Devel Opment Of Criteria ......cccvcveieeiieiieseerie e s nne s 2-3

2.3 SELECTION OF RURAL TRANSIT ITS PROJECTS......ceiteierieriesiestesiesreeeeeeseeseeseessessessennas 2-4
2.4 PLANNING AND DESIGN OF CASE STUDY SITE VISITSAND INTERVIEWS......cccoviriereene 2-6
25  ORGANIZATION OF THE REPORT ...cuveitiiteitestesiesseeseeeessessessessessessessessessssssessessessessessesses 2-7
SECTION 3CAPITAL AREA RURAL TRANSPORTATION SYSTEM (CARTYS)........... 31
3.1l CASE STUDY OVERVIEW ..c.eeiuietieiieneesiestessessessesseesesssessessassesssssessessessessssssesssssessessessenses 31
311 CARTS Transit System OVEINVIEW..........ccccveiieieeieee e seesie e sre e see e sae e e 31
312 CARTS Case Sudy FIEld WOTK........ccueveiiieieseceseeeeeeee s 3-2

3.2  PROXECT/SYSTEM BACKGROUND AND HISTORY .....ccceiuiiirieriesiesiesiesesesseeneeseeseesseseesnes 3-2
3.3 PROJECT GOALSAND OBECTIVES ...c.veiteiteeresteeseeseeeeseessessessessessessessessssssesssssessessessesses 3-3
331 SAKENOIAENS.....cueeieie e et 34
332 GO0alS aNd ODJECTIVES........ccueieiierieeeee e 34

3.4  DESCRIPTION OF THE APPLICATION AND TECHNOLOGY........ciirteriesierienesseeseeseeseesseseesss 35
34.1 General System CharaCteriStiCS........oveveierereresie st 35
34.2 Technological COMPONENTS........ccceceeiieieiie e 3-6

35  DESGN, OPERATIONS, AND PERFORMANCE........ccueiieeertesteseestessesseeseeseeseessessessessessenses 39
351 NEEOS ASSESSITIENL ...ttt st sttt st bbb senne e 39
352 JLILE= 1110 PO USSP PR PR URS 39
353 Maintenance Of the SYStEM .........ccvccviereee e 39
354 Operational and Other Challenges.........cccooiiiiiiineieeeee e 3-10
355 Perceived System BENEfitS.......ccooieiice e 3-10
3.5.6 Saff and ENd-User REACLIONS........c.covivieiiiiiesieeie et 3-11

3.6  PROJECT COSTSAND REVENUE SOURCES .....ccesuerteeeeeesiessessessessessessessssssssssssessessessens 311
3.6.1 (O £ ST UPRRURTURRTROR 311
3.6.2 REVENUE SOUICES......oo.eeeieicteeeee et 312

3.7  CONSIDERATIONS/BEST PRACTICES.....ccititieteereereeiesiessessessessessessessesssessessessessessessens 3-12
371 The Planning PrOCESS.........ccciiiiiece ettt st ans 312
3.7.2 The ProCurement PrOCESS.........coiueuiiiereeie e siee e seesieesee e ssee s snes s snsesneesns 3-13
373 The INStallation PrOCESS........coooviiiiinirieee e 3-13
3.74 OPEIALIONS. ...ttt sttt bbbt bt e e e e et sbe b e nbeeneeneennas 3-14



3.75 Other CONSIOEI ALIONS.....ceeeeeeeeeeeeeeeeeeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeees 3-14

3.7.6 Unexpected BENEfitS........cooveiieieiece et 3-14
3.8 FUTURE PLANS. ...ttt sttt sttt ne et e e e naenteseeenenneas 3-14
SECTION 4 FLORIDA COMMISSION FOR THE TRANSPORTATION
DISADVANTAGED ..ottt st b e se et e e et e ntestesbesreeneeseeneenes 4-1
41  CASE STUDY OVERVIEW ...oviiiiiiriieuiesiesiestestestessessessesssesessessessessessessessssnsessessesseseessenes 4-1
4.1.1 CTD OVEINVIBW ...ttt st st be e s s e e et e nsessestesseenesseenensenneas 4-2
4.1.2 CTC OVEINVIBW ...ttt st sttt ettt bbbt ne e 4-2
4.1.3 Case SUAY FIEld WOIK......ccooiieeeeeeeee e s 4-3
4.2  PROJECT BACKGROUND AND HISTORY ....ocviitiiiirieniisiinieie et st sse e e e s 4-3
4.2.1 PRESE L.t et be s reene e nean 4-3
4.2.2 PRESE 2. et 4-5
4.2.3 Descriptions of PartiCipating CTCS.......coouiiiiierieeieseesieeie e 4-5
4.3  PROJECT GOALSAND OB ECTIVES ....c.eeiiirtirtestertesiesieseessessessessessessessessssssessessessessesseses 4-8
43.1 SAKENOIAESS......eeee s 4-8
4.3.2 Goals and ODJECHIVES.........cceieeiececeee e 4-9
4.4  DESCRIPTION OF THE APPLICATION AND TECHNOLOGY .....ovviivesientesrenreneeseeseessessessennes 4-10
45  DESGN, OPERATIONS, AND PERFORMANCE........cctrieieriesiestestessessessesseessessessessessesses 4-12
451 NEEAS ASSESSITIENE ...ttt ettt st sr e et beetesreesre e e e 4-12
45.2 1= 1o 4-12
453 Operational and Other Challenges.........cocovieeierienieneeee e 4-12
454 Perceived Benefits of the ITSDeployment...........ccccveeevceveeie e, 4-13
4.6  PROJXECT COSTSAND REVENUE SOURCES......ccueeieriereeeeseesiessessessessessenseessessessessessesses 4-13
4.7  PARTICIPANT REACTIONS.....utiiruerieiestestessestesiessesseeeesssssessessessessessesssessessessessessesses 4-14
4.7.1 S JONN S COUNLY CTC ...ttt s nne s 4-14
47.2 PUtNam CoUNtY CTC ...t 4-19
4.7.3 Marion COUNLY CTC .......eoiiiieeeseeee ettt 4-22
4.8  ADDITIONAL PROJECT CONSIDERATIONS. ... .eiuirueruerieeneeeesueseessessessessesseessessessessessesses 4-25
48.1 The Planning PrOCESS.........coiiiiiieesee sttt 4-25
4.8.2 The INStallation PrOCESS........cccoviiiiiiirieieiesie e e 4-25
4.8.3 Other CoNSIAEratiONS.........cocviiieiieie et eesae e 4-26
4.8.4 Unexpected BENEfitS........cooveiieieceeceee e 4-27
4.9 CTD FUTURE PLANS.....cctittieitieietesie e ste s et sse e eesaesaesbestessesseeseeneesessessessessenss 4-27
SECTION 5NEW MEXICO (ATRI) oottt s 51
5.1 CASESTUDY OVERVIEW ..cueiuietieuieiesieseestessessessessesseessessessssssssessessessesssssssssessessessessesses 5-1
52  PROXECT/SYSTEM BACKGROUND AND HISTORY .....ccoiuiriirierieniesiesieseseeneeseesee e s seesnes 5-2
53  PROJECT GOALSAND OBECTIVES ....c.ceitiiuistesrenreeseneeseessessessessessessessessessssssessessessessesses 5-4
531 SAKENOITEI S 5-4
5.3.2 Goals and ODJECHIVES........ccceiiieiiee e 5-9
54  DESCRIPTION OF THE APPLICATION AND TECHNOLOGY.......ciiruerieruerereeseeseeseeseessessens 5-10
54.1 The CRRAFT SOftWAI€.......oiiiiieiieeieeee sttt 5-10



5.4.2 Technological ASPectS Of CRRAFT ..o s 5-18

54.3 The Electronic Benefits Transfer (EBT) Card.........ccccoevevvveeveeresceseee e 5-19
55  DESGN, OPERATIONS, AND PERFORMANCE.......cccueieieriesieseestessessensenseessessessessessensens 5-19
551 NEEAS ASSESSITIENT ...ttt bbbttt bbb 5-19
55.2 L= 1 o TSP 5-20
55.3 Maintenance of the CRRAFT SYSteM.......cccceeiiieenice e 5-20
554 Operational and Other Challenges.........cocovieeierieiiereee e 5-21
55.5 Perceived System BenefitS.......cocvveecice e 5-22
5.5.6 Saff and ENd-User REACLIONS.........c.coveieriiiiiesieeie et 5-22
56  PROJECT COSTSAND REVENUE SOURCES .....cceruirueriereessessessessessessessesssessessessessessessens 5-24
5.6.1 CRRAFT Devel OpmeNnt COSES......cccviierierierieesieeee e seee e ee e 5-24
56.2 [ 2= o PSRRI 5-24
57  CONSIDERATIONS/BEST PRACTICES.....ccciiitistesriereeiesieseesieseessessessessesseessessessessessessens 5-25
57.1 The Planning PrOCESS.........ccciiiiieeeeieste e see e ee e ste e ssee e nae e nns 5-25
5.7.2 Design CoNSIAEraLiONS........coiuieieiierieeie et s b e s 5-25
573 The ProCurement PrOCESS........cocuiiiiierieieiee e e 5-26
5.74 The INStallation ProCeSS.........coiiririiieseee e 5-26
575 Other CONSIAENALIONS........oiveriiieirierieeieie ettt s b s 5-27
5.8  FUTUREPLANS. ...ttt sttt sttt se e et et e tentennennenneas 5-27
SECTION 6 OTTUMWA TRANSIT AUTHORITY ..ottt 6-1
6.1  CASE STUDY OVERVIEW ....cuiiuienieiesiesiestessessessesseeseessessessessessessessessesssessessessessessessessens 6-1
6.1.1 Ottumwa Transit SyStEM OVEINVIEW ........cceeiueerieiierieeieeeese e 6-1
6.1.2 OTA Case SIudy FIeld WOTK ........cccoiieiiniee e s 6-2
6.2  PROXECT/SYSTEM BACKGROUND AND HISTORY ....cceviirieriirierieniesieseseeseesesssesieseesseneens 6-2
6.3  PROJECT GOALSAND OBIECTIVES .....oiuiitieieerieseeeeseeseessessessessessessessesssessessesssssessessessens 6-4
6.3.1 SAKENOITEI S s 6-4
6.3.2 Goals and ODJECHIVES........cceoiiiieeee e 6-4
6.4  DESCRIPTION OF THE APPLICATION AND TECHNOLOGY ...cvirviriirterieriereeeeneeseesseseesseseens 6-5
6.4.1 General System CharaCteriStiCS.......ooveviriireeie e e 6-5
6.4.2 Technological COMPONENTS.........ccueiieieriere e ste e eeeens 6-10
6.5  DESGN, OPERATIONS, AND PERFORMANCE.......cccciiriertestestesreasensenseeseensessessessessessenns 6-11
6.5.1 NEEAS ASSESSITIENT ...ttt bbbttt b b 6-11
6.5.2 L= 1 g TSP 6-11
6.5.3 Maintenance Of the SYStEM .........cceevveie e 6-11
6.5.4 Operational and Other Challenges.........cocovieeiirieniereeee e 6-12
6.5.5 Perceived System BenefitS.......cccv e 6-13
6.5.6 Saff and ENd-User REACLIONS..........coieieriiiiiesieeie et 6-14
6.6  PROJCT COSTSAND REVENUE SOURCES.......cetiueeieiestestestessessessessessesnssssessessessessenes 6-14
6.6.1 (O £ SRS UPRPRTUPRTRTOR 6-14
6.6.2 REVENUE SOUICES.........eeeieeiiieeei e n e 6-15
6.7  CONSIDERATIONS/BEST PRACTICES......cctittrieieeieiesiestesiessessessessesseeseessessessessessessenns 6-15
6.7.1 The Planning PrOCESS........ccoiiieieeeseesteeie e se et ee e ste e nse e se e nns 6-15



6.7.2 THE P OCUI EIMNENE PrOCESS. ...ttt ennnsnnnnnnnnnnnnnnnns 6-16

6.7.3 The INStallation ProCESS.........cocuiieeeiiese ettt sns 6-16
6.7.4 (@ 07C -1 1o 1SRRI 6-17
6.7.5 Other CONSIAEratioNS........cccueiieiieieeeeseere e se e sre e e sreeee e sreeeesseeneens 6-17
6.7.6 OVErall ASSESSITIENL ....c.veiiiiciie ettt st e e re e nre e ennas 6-18
6.7.7 Unexpected BENEfitS........cooveiieieiece et 6-19
6.8  FUTURE PLANS. .....oittitiiieieiete ettt sttt et st beste s se e s e e e s e ntesaesbesreane e 6-19
SECTION 7 RIVER VALLEY TRANSIT ..ottt 7-1
7.1 CASE STUDY OVERVIEW ....ccuieuieieiestesiestessessessesseesssssessesssssessessessessesssessessessessessessessens 7-1
711 Williamsport Transit SyStemM OVENVIEW..........cceevveieieereeie e esee e seesee e e 7-1
7.1.2 Williamsport Case Study Field WOrK ..........coooeeieieiieeeeeeeee e 7-2
7.2  PROXCT/SYSTEM BACKGROUND AND HISTORY ....cceiiirieriisierieniesieseseeseenes s seesseseens 7-2
7.3  PROJECT GOALSAND OBIECTIVES ....coiuiitirierreeieneeseeseessessessessessessessessssssessesssssessessessens 7-3
731 SAKENOIAENS......eeeecece e s 7-3
7.3.2 G0alS aNd OB ECHIVES........oceieieeierie ettt es 7-4
7.4  DESCRIPTION OF THE APPLICATION AND TECHNOLOGY ...c.viiviriiriirierieseeeeseeseesseseesseseens 7-4
74.1 General TISCharaCteriStiCS.....coiuiiiereeieeereerie e 7-4
7.4.2 Technological Components of the TIS.........cccocveerieie e 7-6
7.5  DESGN, OPERATIONS, AND PERFORMANCE ......ccciuirierieseestessessessensenseessensessessessessessens 7-7
751 NS 1= 1 1= o o S 7-7
75.2 LI = 11 o TP 7-8
7.5.3 Maintenance Of tNE TIS........cv e 7-8
754 Operational and Other Challenges.........cocoieeierieneeieeee e 7-9
755 Perceived BenefitS of the TIS.........ocoi e 7-9
7.5.6 Saff and ENd-User REACLIONS..........ooeiiiiiiiiieie e 7-9
7.6 PROJCT COSTSAND REVENUE SOURCES.......ccitrteieiesiestessestessessessessesnsessessessessessenes 7-10
7.6.1 01 SR 7-10
7.6.2 REVENUE SDUICES.....cciieeiii ettt st 7-10
7.7  CONSIDERATIONS/BEST PRACTICES......cctitteuiereeiesiesiestestessessessessenseeseensessessessessessenns 7-10
7.7.1 The Planning PrOCESS........ucciiiiieeeseeste s e e ee et ssee e ae e ens 7-10
71.7.2 The ProCurement PrOCESS........ccciiiie ettt 7-11
7.7.3 The INStallation ProCESS.........cooviiieieeeseeie ettt ens 7-11
7.74 (@ 07C -1 1o 1S SRR 7-13
7.75 Other CoNSIAEratioNS........cccuviieiieieeeeseere e se e e e sreeee e e sreeeesseensens 7-13
7.7.6 OVErall ASSESSITIENL ......veiiiiciie ettt s e s reenreeeanas 7-14
1.7.7 Unexpected BENEfitS........cooveiieieceeceee e 7-15
7.8 FUTUREPLANS. ..ottt ste st sttt sttt e e testesbesseeseeseese e e e e e ntessentesreaneens 7-15
SECTION 8 OVERALL RURAL TRANSIT ITSCONSIDERATIONS........ccvovnirerenen, 8-1
81  USEOFITSAT RURAL TRANSIT AGENCIES ....cecuieueeueeeeeesieseestessessessesseeseessessessessessenses 8-1
8.1.1 Types of TeChNolOgIES USEd..........ocveiiieiecee et 8-1
8.1.2 AGENCY GOAISTOr ITS.....eiiiieeee e ae s 8-1

Vi



8.1.3 Use of Specific TEChNOIOGIES........c.ooiiiiieeeeeeee e 8-2

8.2  INSTITUTIONAL AND ORGANIZATIONAL ISSUES.......ceiiriirierienierieniesesee e 8-4
8.3  ITSAPPLICATIONSAND TECHNOLOGY ...cveiverreerensenseeeessessessessessessessessessssssessessessessenses 8-5
84  FUNDING AND OTHER FINANCIAL CONSIDERATIONS.....ccotertirteriesresiereeseesseseessesseseennes 8-6
85  RURAL TRANSIT ITSPROJECT BENEFITS......ciitiiiteeieieniesie et enas 8-7
85.1 General Project BENEFITS........ccccoieeeiiee e 8-8
8.5.2 Reservations/Scheduling/Dispatch SOftware...........ccoceveriineeneeie e 8-8
85.3 AVL/MDT SYSEEITIS....coviiiiitiiiesiesieseeee ettt sttt e et et bbb 8-9
8.5.4 Customer Information SYSLEIMS.......cccvieeiiriiree e 8-9
8.6  DEPLOYMENT PROCESS CONSIDERATIONS .....ceruiruerueerieseesieseessessessesseseessessessessessessens 8-10
8.6.1 ProjeCt Planning ......cccoeueiieieeesee ettt 8-10
8.6.2 PrOCUNEMENT ... n e 8-11
8.6.3 Project Installation and Implementation ... 8-13
8.6.4 (@ 07C =11 o 1S TSP 8-14

APPENDIX A: LITERATURE REVIEWED
APPENDIX B: CONTACT INFORMATION FOR CASE STUDY PARTICIPANTS

APPENDIX C: Case Study Interview Outline

viii



List of Figures

FIGURE 4-1. RESERVATION SCREEN IN PARA LOGIC SOFTWARE......cciiieeeieeeireeesneeesseeessneeesnsnens 4-11
FIGURE 4-2: CLIENT INFORMATION SCREEN IN PARA LOGIC SOFTWARE .....ccccttiireeinireesnneeesneens 4-11
FIGURE 4-3: DISPATCH SCHEDULE SCREEN IN PARALOGIC SOFTWARE........ccciiieiireeenieeesneeesaeens 4-16
FIGURE4-4. CLIENT ROUTE PATH AND COMPUTED TRIPDISTANCE.......cccttiiiiriniieesniieesieee s 4-17
FIGURE 4-5:; CLIENT ENTRY SCREEN IN PARA LOGIC SOFTWARE......ccciteeeieeeereeesneessseeessseeesnseens 4-17
FIGURE 4-6. PRINT MANIFEST SCREEN IN PARALOGIC .....cvviiiiiiciiie st sree s 4-18
FIGURE 4- 7. SCREEN SHOWING FIXED ROUTE AND ADA BOUNDARY IN MARION COUNTY ........ 4-24
FIGURE 4-8: ACTIVITY REPORT GENERATED BY PARALOGIC.....ccccuiiiiieesieeesieessireessseeesnsees e 4-26
FIGURE 5-1: NEW MEXICO URBAN AND RURAL TRANSIT SYSTEMS....cceiiieeeieeeieeeerieeeenieeesneeens 5-7
FIGURE 5-2: RELATIVE SIZE OF NEW MEXICO COMPARED TO NEW ENGLAND.......covivieiiiieniiieennns 5-8
FIGURE 5-3: DIAGRAM OF THE CRRAFT SYSTEM....cccuiiiiiiieciieecitee et see e e s e e 5-12
FIGURE 5-4: CLIENT INFORMATION PAGEIN CRRAFT......oii ittt 5-13
FIGURE 5-5: PAPER-BASED PTPB CLIENT REFERRAL FORM .....cccviiiiiie e 5-14
FIGURE 5-6. REPORTS AVAILABLE IN THE CRRAFT SYSTEM ..coiiiiiiiiiiecciee e 5-16
FIGURE 5-7: VEHICLE INVENTORY REPORT GENERATEDBY CRRAFT ......ovvieeeeee e, 5-16
FIGURE 5-8: 5310 RIDERSHIP REPORT GENERATED BY CRRAFT ...t 5-17
FIGURE 5-9: MODULESIN THE CRRAFT SYSTEM AVAILABLE TO ADMINISTRATORS.........cceuvee.. 5-18
FIGURE5S-10: MODULESIN THE CRRAFT SYSTEM AVAILABLE TO TRANSIT SYSTEMS.............. 5-18
FIGURE 5-11: NEW MEXI-CARD TRACKING INFORMATION FLOW CHART ......ovvvveeeiiee e, 5-29
FIGURE 6-1: RESULT OF “VEHICLE LOCATE’ ROUTINEIN OTA’SAVL SYSTEM ....vvvvviiieiiieeiieeens 6-6
FIGURE 6-2: SAMPLE VEHICLE ACTIVITY REPORT PRODUCED BY OTA'SAVL/MDT SYSTEM ....... 6-7
FIGURE 6-3: OTA'SDISPATCHER CHAT SCREEN ....oiiiuiiiiiiiesiieresieesssseesssessssesssssesssssesssssessnsenssns 6-8
FIGURE 6-4: OTA'SDISPATCHER MESSAGE INTERFACE. .....cccitteeitieesieeesseeeeseeessseesssneesnseessnseeenns 6-8
FIGURE 6-5: MESSAGE HISTORY AVAILABLE TOOTA DISPATCHERS......ccvvtiiiirerireessieeesnieessieeens 6-8
FIGURE 6-6. PRE-TRIP INSPECTION COMPLETED BY OTA DRIVERSON THEIRMDTS........ccevvveee 6-9



LIST OF TABLES
TABLE1 SUMMARY OF TECHNOLOGIESUSED BY CASE STUDY PARTICIPANTS......

TABLE2 SUMMARY OF FUNDING SOURCESUSED BY CASE STUDY PARTICIPANTS



Glossary of Terms and Acronyms

Advanced Public Transportation System (APTS) - Advanced technology system that improves
public trangportation operations, management, planning, communications and other aspects of public
trangportation service.

Advanced Traveler Information System (ATIS) - Advanced technology system that collects,
processes and/or disseminates information about the surface trangportation system. ATIS can provide
information pre-trip and en-route through a variety of media, including telephones, persona computers,
the Internet, variable message Sgns, in-vehicle devices, kiosks, monitors, etc.

Advanced Trangportation Management Syssem (ATMS) - ATM S employs advanced
technologies to provide transportation information and/or to manage and control transportation
networks.

Americanswith Disabilities Act (ADA) - 1991 Act that contains provisions on the acquisition of
accessible vehicles by public and private entities, requirements for complementary paratransit service by
public entities operating a fixed route system, and provision of nondiscriminatory accessible
transportation service.

Analog - The transmission of data as eectronic signds of varying frequency or amplitude.

Automatic Passenger County (APC) - An automated means for collecting data on passenger
boardings and dightings by time and location.

Automatic Vehicle Identification (AVI) - A system tha provides vehicle identification information,
including such technologies as dectronic vehicle tags and tag-reading devices.

Automatic Vehicle Location (AVL) - A system that senses, at intervas, the redl-time location of
trangt vehicles carrying specid eectronic equipment that communicates asigna back to a central
control facility, locating the vehicle and providing other information about its operations or about its
mechanica condition.

Brokerage - An organizationa structure wherein an agency contracts with an operator to provide all
services necessary for trangit service ddivery, including reservations and scheduling, securing
reimbursement payments from clients, and trangt operations. In this case, the agency provides limited
adminigrative support, oversight of the contract operators and policy direction, and funding.

Cdlular - Communications systems that divide a geographic region into sections, cdled cdls. The
purpose of thisdivison isto optimize the use of alimited number of transmisson frequencies. Each
connection, or conversation, requiresits own dedicated frequency.

Cdlular Digital Packet Data (CDPD) - A fad, efficient digitd system that overlays the existing
cdlular network. It allows a mobile user to send and recelve data from other data networks, such as e-
mail applications or a central compuiter.
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Communications I nter oper ability - The ability for two or more parties (e.g., two different agencies)
to exchange information, when and where needed, even when disparate communications systems are
involved.

Computer-Aided Digpatching (CAD) - Software that helps the dispatcher identify and assess the
feasble dternatives when operationa problems occur, and which kegps a comprehensive record of any
changesthat are made. Although CAD can operate using voice communications, MDT (Mobile Data
Terminal) text messaging is often used to facilitate these processes.

Dedicated Short-Range Communication (DSRC) - Communication that takes place at a specid
frequency, and usudlly consists of atransponder (or tag) that communicates with a beacon (or tag
reader). The beacon may communicate with another device or control center to transmit the data it
received from the transponder.

Demand Response Service- A method of trangt service delivery wherein vehicles, schedules, and
routes change daily based on trip requests from trangt users.

Digital - Electronic technology that generates, stores, and processes data in terms of two states:
positive and non-positive. Poditive is expressed or represented by the number 1 and non-positive by
the number 0. Prior to digital technology, €ectronic transmission was limited to andog technology,
which conveys data as eectronic sgnds of varying frequency or amplitude that are added to carrier
waves of a given frequency.

Electronic Fare Payment System - Machine-readable farecards used to carry fare payment or rider
identification information. Applications can provide fixed data such as arider identification number or
updateable data such as the end date for a period pass, the remaining number of prepaid rides, or the
remaining prepaid cash fares balance. Fare payment systems can be used as part of an automated
invoicing sysem.

Fixed Route Service - Trangt service provided on arepetitive, fixed-schedule bass dong a specific
route, with vehicles stopping to pick up and ddliver passengers to specific locations.

Fleet M anagement System - Software that provides the ability to track vehicles and their repair and
maintenance requirements. Common features include the ability to track repairs and mileage and to
generate report information based on vehicle type, manufacturer, and model.

Geographic Information Systems (G1S) - A computer system capable of assembling, storing,
manipulating, and displaying geographicaly referenced information (i.e., data identified according to its
location).

Global Positioning System (GPS) - The GPSisa"congelation” of well-spaced satellites that orbit
the Earth and make it possible for people with ground receivers to pinpoint their geographic location.
The location accuracy is anywhere from 100 to 10 meters for most equipment. The GPSis owned and
operated by the U.S. Department of Defense but is available for generd use around the world.

Intelligent Trangportation System (ITS) - Electronics, communications, or information processing
used sngly or in combination to improve the efficiency or safety of a surface transportation system.
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Mobile Data Terminals (MDT) - Smdl specid purpose computers mounted near the driver, with a
small keypad and display to provide an interface with a mobile data communication sygsem. MDTs
support text messaging between drivers and dispatch which can help improve efficiency by transmitting
the trip manifest for the run directly to the vehicles, aswell as any red-time manifest changes during daily
operations. MDTSs can enable further enhancements to daily operations through computer-aided
dispatch (CAD) and automatic vehicle location (AVL) software.

Paratrangt - Theterm paratrandt will be used in agenera sensein this report to refer to abroad
range of trangt service types that have neither fixed-route nor afixed schedule.

Point of Presence (POP) - An access point to the Internet.

Radio Frequency (RF) - A frequency range within the electromagnetic spectrum associated with radio
wave propagation. When an RF current is supplied to an antenna, an dectromagnetic field is created
that then is able to propagate through space. Many wirdess technologies are based on RF field
propagetion.

Real Time - Daathat is displayed and/or used at the same time it is collected.
Scheduling Softwar e - See Trangt Operations Software.

Subscription Service- A method of trangt service delivery that requires usersto "subscribe’ to the
sarvice. The sarvice patterns are relatively stable and repetitive, based on the standing orders from
users.

Technology Profile Levels (TPL) - Developed to group rurd and smdl urban trangit agencies by
some common features. These TPLswill eventudly set-up the task of developing acommon migration
drategy for developing and implementing technology Satewide.

Trangt Communications I nterface Profiles (TCIP) - A suite of data definition/interface sandards
for the trangt industry. The TCIP standards define dl the information used by trandit agency systems
with standard names and formats.

Trangt Operations Software- Also referred to as scheduling software. A software package that
typicaly includes GIS, reservations and scheduling software, CAD (Computer- Aided Dispatch) and
report writing features (for rembursements). Lower-end packages may have more limited capabilities.

Trangt Technology Profile (TTP) - A categorization system used to group the state’s 23 rurd and
amdl urban trandt agencies based on needs and factors such as size and scope of operations,
complexity of service ddivery, and degree of service coordination.

Transportation Management Center (TM C) - Employs advanced technologies to provide
transportation information and/or to manege and control transportation networks.

World Wide Web (WWW) - Internet vehicle that provides text and graphics on specific “pages’ (eg.,
aset of text and graphics on a particular subject). A WWW browser is an application program that
provides the user with the ability to easily browse through a variety of types and sources of informetion.
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Section 1 Executive Summary

The overal objective of the Best Practicesin Rurd Trangt ITS project was to identify operationa best
practices and related technologies for applying ITSto rurd trangt. The project team assembled
information gathered through case studies (supplemented by a literature review) to produce the Best
Practices recommendations. On-Site case studies were performed at the following rurd trandt agencies

The Capitd Area Rurd Transportation System (CARTYS) in Augtin, TX;

. Johns County, Marion County, and Putnam County, FL [part of the Statewide ITS
demondtration project being conducted by the Horida Commission for the Transportation
Disadvantaged (CTD)];

The Public Transportation Programs Bureau (PTPB), adivison of the New Mexico State Highway
and Trangportation Department. The gpplication in New Mexico is being developed by the Alliance
for Transportation Research Ingtitute (ATRI) at the University of New Mexico;

Ottumwa Trangt Authority (OTA) in Ottumwa, 1A; and
River Vdley Trandt in Williamsport, PA.

The on-gte vists conssted of conducting interviews with taff from different levels of the agency,
including operations, management, and maintenance staff. The ITS technologies were then cata ogued,
and the case study results were synthesized into a number of considerations. These recommendations
are presented as guidance for other agencies consdering the implementation of rurd trangt ITS
solutions. Section 8 includes considerations that were developed in the following aress.

Useof ITSat rurd trangt agencies;
Ingtitutiona and organizationa issues,

ITS gpplications and technology;

Funding and other financid congderations,
Rurd trangit ITS project benefits, and

Deployment process consderations.

Theuseof ITSa rurd trandt agencies varies depending upon the agency’ s need and the available
resources and is described in Section 8.1. A number of different types of technology have been
deployed, including communication systems, scheduling and dispatching software, automatic vehicle
location (AVL)/mobile datatermina (MDT) systems, traveler information systems, and electronic fare
systems. In some cases, agencies have ingaled and integrated multiple technologies. Most of the rurd
properties are using these technologies over alarge service areg, primarily for demand responsive
transportation services. The case study participants pointed to a number of different godsfor ther ITS
deployments, including improving customer service, increasing the efficiency of operations and
adminigrative functions, and increasing coordination between operators. Many of the agenciesdso
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have plans to either enhance their exigting technologies, increase agency participation in their ITS
programs, or to deploy new technologies in the future.

Often, implementing new I TS solutions can involve asgnificant change in the way that everyday
operations are conducted at atrangt agency. These changes can be chdlenging for gaff, and it isthus
important to try and anticipate potentia ingitutional and organizationa issues that might arise. The case
studies uncovered a number of such issues. Those issuesthat are most likely to affect other rurd trangt
agencies undertaking I TS deployments are presented in Section 8.2.

A number of ITS gpplications and technology considerations aso emerged from the Best Practices
effort and areincluded in Section 8.3. These recommendations cover the ream of technologies used by
the case study participants, including reservations/scheduling software, geographic information systems
(GIS), and communicationsradio systems. Some general consderations that span multiple types of
technologica solutions are aso presented.

Funding for ITS projectsis another key issue that rurd trangt agenciesface. Without funding, the
implementation cannot occur. The recommendations regarding funding and other financid
condderaionsinclude a summary of the funding sources used by the case study participants. Section
8.4 ds0 includes some basi ¢ recommendations regarding the use and procurement of funds for other
rura trangt I TS projects.

The case sudies aso highlighted a number of benefits that can and have emerged from rurd transt ITS
deployments. In Section 8.5, overdl project benefits are first presented (i.e., those that are not
technology specific). Then, benefits for each of the following specific technologies are outlined: (1)
reservations/scheduling/dispatch software, (2) AVL/MDT systems, and (3) customer information
systems. Anticipated and unexpected benefits to agency staff, customers, and other stakeholders are
included in Section 8.5.

Following the description of rura trangt ITS project benefits, Section 8.6 presents deployment process
consderations. These recommendations are broken down into the following stagesof an ITS
deployment: (1) project planning, (2) procurement, (3) project ingtdlation and implementation, and (4)
operations. Project planning includes dl of the pre-project activities that an agency would undergo prior
to ingdling, testing and implementing ITS. Congderaionsin this areainclude I TS needs assessment
and design, among other issues. The procurement subsection includes information regarding selection of
vendors, contract and specification issues, and ingditutional issues related to procurement. The
ingdlation and implementation subsection provides guidance regarding the phases of implementation,
acceptance procedures, and problem tracking. The find subsection summarizes the operationd
chalenges faced by the case study Sites and provides insght into how agencies might avoid potentia
problems once their ITS systems have been put into full operation.
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Section 2 Project Scope and Methodology

2.1  Scope Summary

The overal objective of the Best Practicesin Rurd Trangt ITS project was to identify operationa best
practices and related technology for applying ITS to rurd trangt. The project team assembled
information gathered through case studies and addressed any relevant findings from the Non-User
Survey activity to produce its Best Practices recommendations.

Specifically, the project objectives were to:
Identify rura trandt operators that exhibit best practices for ITS User Services in operating their
trangt sysems using I TS technology;

Target case sudy Stesto cover arange of rurd trangt services using I TS technology including, to
the extent possible, fixed route, flexible routes and paratranst services,

Report functiona and limited technica information on the technologies and gpplications that the case
study stes have gpplied to their rurd trangit services,

Report on the lessons learned by the case study participants; and

Summarize overdl consderations for the application of TS to rurd trangt learned from the case
sudies.

The project scope included the following activities:

The project team performed background research to identify candidate case studies. The research
involved reviewing previous sudies and literature, FTA information on rurd trangit funding, and the
project team’ s extensive contacts and experience in thisarea.

Five on-gte case studies were performed. Each case study involved two researchers and a site visit
scheduled to last up to three days. The on-dte vists conssted of conducting interviews with staff
from different levels of the agency, including operations, management and maintenance staff.

The project team catalogued | TS technologies observed during the case studies and obtained
additional information, where needed, to support an understanding of these systems.

The case study results, aswell as lessonslearned and overdl considerations, were synthesized into a
fina report that can be used as a resource by other agencies consdering the implementation of Rura
ITS solutions.

The process of identifying and sdlecting the case study participants, as well as more detail on the Site
vigts themsdves, are included in the following subsections.
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2.2 ldentification of Potential Rural Transit ITS Projects
2.2.1 Sources for Identifying Case Study Sites

Prior to conducting the case studies, the research team performed aliterature review to help guide the
research process. The primary objectives of thistask wereto:

Identify important issues in gpplying ITS technology at rurd trandt agencies,
Identify potentiad agencies to include as case study sites; and

Obtain information to structure the case study process.

The project team performed background research to identify candidate case studies. 1n addition to
reviewing avariety of conference proceedings (including the World Congresson ITSand ITS America
Annua Megtings), sources were selected from the following:

The USDOT ITS Joint Program Office (JPO) and its eectronic document library (EDL);

The Transportation Research Board (TRB) and its Transportation Research Information Services
(TRIS) database;

Partners for Advanced Trangt and Highways (PATH), ajoint effort of Catrans and Universty of
Cdiforniaa Berkeley;

The Community Transportation Association of America (CTAA);

The ITS Cooperative Deployment Network (ICDN);

The Indtitute for Transportation Research and Education (ITRE) a North Carolina State University;
The Center for Urban Trangportation Research (CUTR) at the University of South Florida; and
The Western Trangportation Ingtitute (WTI) at Montana State University.

Over 25 individua sources were consulted to complement the project team'’ s contacts, experience, and
previous research in thisarea. Appendix B provides abibliography of source documents used in the
project.

Information about rurd trangt I'TS projects is dated in some cases. Where information is available over
time, it gppears that many projects have not significantly advanced their trangt ITS gpplications.
Agencies continue to face ingtitutiond and organizationd barriersin moving from planning to
deployment. Some of the preiminary findings that provided guidance in sdecting the case sudy Stes
included:

Many rurd transit I TS deployments have been studied repeatedly, indicating that the project team
should make a concerted effort to identify other programs that have not been studied or ensure that
previous study Sites have advanced to the point where they might quaify as Best Practices
examples,
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Rurd systems have a generd awareness of I TS, but they depend heavily on their vendors for
specific information on trangt ITS gpplications. In many cases, trangt I TS solutions have been
oversold or agency expectations have been unreasonably high. This can lead to agency ITS needs
not being met by product vendors,

Rurd trandt managers need case study experiences and peer contacts to help guide themin
acquiring and deploying ITS products that satisfy their needs;

Use of outside professona expertise for activities such as developing systems specifications or
providing systems integration support may be useful for rurd trangt agencies planning ITS
procurements;

Core or supporting I TS technologies may be different in rurd areas than those deployed in urban
settings. For example, geographic information systems (GIS) are an assumed component in urban
ITS deployments, but they can be a significant sandalone I'TS deployment for rurd trangt agencies.
Reaults of GIS applications have given the smadler operators new tools for improving service
planning and operations, and may provide the basis for additiond trangt ITS deployment such as
AVL/CAD and scheduling systems; and

Training gaff in the use of trangt ITS products is asimportant, if not even more important, in smdl
rurd trangt agencies asit isin much larger trangt agencies.

2.2.2 Development of Criteria

The findings of the literature review were used to develop anumber of criteria for selecting the case
sudy stes. Ultimatdly, the team developed alist of five criteria, as described below.

Criterion 1. Case study candidates must have successfully deployed | TS projectstailored to
rural transit users, and particularly to the rural market segment of interest.! The projects must
have had enough time to mature. Maturation is defined as

All subgtantia bugs have been worked out of the system and it is operating as origindly intended.

The system has been operating long enough for the agency to determine whether it has had an
impact on operations, cogts, management, customer service, or ridership. While “long enough” is
not very specific, it istentatively defined as Six to 12 months or more. Incrementa deployment in
phases will be taken into account. For example, arura 1TS project may not be completed but it
may have achieved enough significant milestones that would make it an appropriate candidate.

Criterion 2: Case study candidates must exhibit best practicesin the deployment, operation,
or integration of their ITStechnology. Best practices are primarily defined as the use or gpplication
of technology to improve operations, performance, or customer service. Best practicesrelated to
inditutiona or organizationa chalenges are not the focus of the case sudies, dthough they will be noted

! The seven rural market segments, as defined by the FTA, are: Rural-to-Metropolitan Area Communities; Large, Sparsely
Populated Rural Areas; Rural Tourist Areas; Slow/No Growth, Self-Contained Local Communities; High Growth, Self-Contained
Loca Communities; Small, Poor, Growing Communities; and Small, Poor, Declining Communities.
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as supporting dements. Generdly, then, best practices would exhibit some combination of the following
characterigtics:

The system, its components, or its use/application represents an innovative gpplication of ITS
technology.

The system, its components, or its use/application represents the only known trangit gpplication of
itskind and is judged by the project team to hold promise for further development either within the
case study agency or at other rurd trandt agencies.

The operator has maximized the benefits resulting from the system, its components, or its
use/application.

The system has been successfully integrated with other technologies.

The deployment has been successful from an operationd, cost, management, customer service, or
ridership perspective. However, the system, its components, or its use/application may not
necessarily be successful from al of these pergpectives, which would sill be useful information in the
best practice andyss.

Criterion 3: Case study candidates should be distributed, to the extent possible, among the
seven rural ITSmarket segments. Idedly, the case sudies would involve agencies that have not
previoudy been studied in depth using the methodology used for this sudy. However, agencies that
have been the target of earlier case studies could be included if they have experienced substantial
progress and have thus become examples of best practices.

Criterion 4: Thefull set of case study sites should be representativeof different rural transt
servicetypes. Thismeansthat fixed route, flexible routes, and demand-r esponse ser vices
should be covered. Some preference will be given to agenciesthat provide al service typesor at least
two of them.

Criterion 5: Case study candidates must agree to participatein the preparation for the case
study visit, on-site activities, and follow-up phases of the research. Thiswill include responding
to information requests, provision of background documents or data, and helping to identify and make
the necessary dtaff available during dl phases of the case study process.

2.3 Selection of Rural Transit ITS Projects

Once the project team began the literature review and the search for case study stes, the team redlized
that locating rural trangit ITS projects that met the sdlection criterialisted above was going to be a
chdlenge. Specificadly, the following criteria seemed to be the most difficult to mest:

Sdect Stesthat have had limited involvement in previous related sudies,

Final Best Practices Report 2-4



Sdlect Stesthat have had operating experience with trangt I TS technologies (dlowing afocus on
operational best practices);

Sdlect Stesthat display unique uses or gpplications of technology;

Sdect steswhere dl of the Sgnificant operationd and technologica issues had been worked out;
and

Sdlect sites where the system has been successfully integrated with other technologies.

The project team found that very few rura properties had actualy moved from the ITS planning Sage to
procurement and implementation. Therefore, the Stes that had moved forward generadly had been
included in some sort of previous research. Likewise, it was difficult to find Stesthat had actud
operationd experience with trangt I TS technologies. Nonetheless, the project team was able to salect
five case dudy Stes. These Stes are summarized below.

River Valley Transit: Located in Williamsport, PA, the agency provides red-time customer
information a itstrangt center. River Vdley Trangt indaled automatic vehicle location (AVL) and
mobile dataterminds (MDT) on its fixed-route buses to provide redl-time, in-termind customer
information. The technology alows the agency to inform customers both visualy and audibly asto
which of the 10 loading bays buses will arrive a and depart from. It dso gives customers a 20-second
notification before buses depart on their next trip. The system even notifies drivers when they have
pulled into the wrong bus bay. River Valey Trangt islooking a ways to extend the utility of the sysem
and has investigated other ITS technologies.

Florida Commission for the Transportation Disadvantaged (CTD): Through the CTD, a number
of primarily rurd counties have created low-cost I TS gpplications usng seed funding from the FTA.
The deployments are part of atatewide Rura TS initiative. The project has been implemented in two
phases. In addition to information from the CTD, the case study aso includes information gathered
during Site vidgts at two of the Phase | counties (St. Johns and Putnam), and one of the Phase Il counties
(Marion). Marion and St. Johns counties have been using a demand-response software suite developed
by RouteL.ogic. The software has arange of modules including vehicle scheduling, saff scheduling, trip
scheduling, cdl-intake, and payroll. As of February 2002, the system had been in place for over ayear
in these two counties. 1t has turned the operation in St. Johns County from a struggling serviceto a
thriving, cogt-effective one. Putnam County, by contrast, has opted to use a proprietary software
system it had developed and integrated with AVL. The Routelogic gpplication is being used asthe
model to improve the operations and management of other rurd trandt operatorsin the state.

Capital Area Rural Transit System (CARTYS): Providing rurd trangt service in alarge areaoutsde
of Augtin, Texas, CARTS isapartner in the Lower Colorado River Authority's (LCRA)
communications system. The system provides CARTS with voice channds on LCRA's 900MHz radio
system, which replaced the patchwork of unreliable radio links CARTS used previoudy. This new
communication system has dlowed CARTS to reorganize and more efficiently provide its paratrangt
sarvice. CARTS's agreement with LCRA was negotiated to provide enough communication capacity in
the future so that CARTS could add AVL/MDT or other ITS technologies. The agency has started
work on deploying AVL/MDT technology.
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Ottumwa Trangt Authority (OTA): OTA isrespongble for providing bus service in Ottumwa, lowa
and the surrounding 10-county area covering 5,000 square miles. After attempting to share resources
with nearby Linn County, OTA ingdled afour-tower, 150 MHz radio system to provide
communicationsfor its AVL/MDT system throughout its large service area. At the time of the Site vigt,
the package had been in place for about 18 months. One unique feature of OTA's systemisaform:
based MDT log-on/pre-trip procedure that requires drivers to transmit information to centra dispatch
regarding the mechanicad condition of avehicle. Thisfeature is especidly useful for the gpproximeately
40 vehicles that are garaged at drivers homes, some of which are over 50 miles away from OTA
headquarters. The OTA usesthe pre-trip information to determine if maintenance should be scheduled
at the agency's central garage or could be repaired by one of its subcontracted, out-of-county
mechanics.

New Mexico Statewide Rural Inter net-Based Rider ship and Financial Tracking System: Led
by the Alliance for Transportation Research Indtitute (ATRI), this project is an interagency effort that
includes the NM Human Services Department Income Support Division and rurd trangit service
providers. The project was chosen because it is a atewide, multifunctiona, Web- based application
that has a number of unique features.

The project is being deployed in three parts. During part one, ATRI developed a Web-based software
program to authorize and schedule trips, track riders, bill trips, and generate reports. The Web-based
application is designed to save costs of and the time required to ingtdl, troubleshoot, and upgrade the
software by having a single gpplication resde on a Web server thet is ble to users over the
Internet. Part two involves establishing the Internet connections between the central server and the rura
agencies so they can report trips and expenditures to a centra server. This phase will be completed in
October 2002. Part three of the project currently is procuring a multipurpose e ectronic farecard
system and card readers for trangt vehicles and integrating them with the software system. The system
will use the state's dectronic benefits transfer (EBT) card to track transportation benefits for clients.
Generd public riderswill dso be able to buy disposable, magnetic stripe passes that can be used on
trangt vehidles.

2.4 Planning and Design of Case Study Site Visits and Interviews

Once the sites were sdected and approved by the FTA and I TS JPO, the project team obtained
commitments to participate, and scheduled on-Ste interviews. For each case study location, the team
summarized current trangit services and usage, existing I TS technologies and gpplications, and
demographic information prior to performing on-Steinterviews. During thistime, the research team dso
findized the case study research gpproach, which included developing a consistent case study format.

In order to ensure consistency, the team developed an interview guide, which isincluded in Appendix

C. The primary topic areasincluded in the interview guide were:

System/Project Overview;

Stakeholders;

Project Goas and Objectives,

Description of the System and Technology;
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Summary of Codts,
Operations and Performance;
Lessons Learned; and

Future Plans

Case study participants were provided with an abbreviated copy of the interview guide prior to the on+
gtevigt. Ste vistswere conducted between January and April 2002. In addition to face-to-face
interviews, the researchers obtained additiona technica information and documentation as needed
during the Stevigts. Additiondly, follow-up was conducted with participants as the case study
information was being synthesized into this report.

2.5  Organization of the Report

The remainder of this report conssts of six sections. Sections 3 through 7 comprise the detailed case
study descriptions. Each case study is organized into the following sections:

Case Study Overview;,

Project/Syster Background and History;
Project Goals and Objectives,

Description of the Application and Technology;
Design, Operations, and Performance;

Project Costs and Revenue Sources,
Consderations/Best Practices; and

Future Plans.

Section 8 concludes the report with a discussion of overall operationa considerations derived from the
case sudiesin the area of Rurd Trangt ITS.
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Section 3 Capital Area Rural Transportation System (CARTS)

3.1  Case Study Overview

The Capitd Area Rura Transportation System’s (CARTSS) rurd trangit ITS project was selected as
one of the Rura ITS case studies because it uses a sophisticated, 900 MHz two-way radio system
combined with automated demand responsive trangportation scheduling software. CARTS leases
airtime on the Lower Colorado River Authority’s (LCRA'S) state-of-the art radio system.? Ingtallation
of CARTSsradio system began in 1998, when a contract was signed with the LCRA, and the system
was fully operationa by 2000. The paratrangt scheduling and dispatch software, Trapeze's PASS, was
purchased prior to implementation of the radio system, and was recently upgraded from DOSto a
Windows verson. This combination of state-of-the-art technology has enabled CARTS to centraize
reservations, scheduling, dispatching, and operations of its demand-response services. Theradio
system and DRT software will dso serve as the foundeation for the inddlation of an AVL/MDT system
during 2002.

CARTSs continuing god for deploying ITS technologiesis to increase and improve customer service
for itsriders. The CARTStrangit ITS project clearly demongtrates how paratranst software, awell
daffed and equipped dispatch center, and a good wireless communications network can be successfully
integrated in arurd transt system.

3.1.1 CARTS Transit System Overview

CARTS s responsble for serving nine predominantly rurd counties in the grester Audtin, Texas region.
The CARTS sarvice area encompasses 123 communities and over 7,500 square miles. CARTS
provides:

Fixed-route trangit in three municipdities;
A network of inter-county services, with connectionsto inter-city bus service;
Commuter service from park & ride lotsin two communities to downtown Austin;

Fixed schedule or demand respongve trangt to thousands of generd public customersin Centra
Texas, and

A variety of services for human sarvice cusomers.

The system has afleet of 75 vehicles, which carry an average of 1,200 one-way dally trips. Of these,
about 75% are demand responsive paratrangt trips. Dueto the large service area and different trangit
needs served by CARTS, the agency needed to develop services that would be tailored to each locale.

2 LCRA playsavariety of rolesin Central Texas: delivering electricity, managing the water supply and environment of the lower
Colorado River basin, developing water and wastewater utilities, providing public recreation areas, and supporting community
and economic development (LCRA Web site: http://www.lcra.org/about/index.html).

Final Best Practices Report 3-1



In other words, a community could receive service throughout the day, once a day, or once amonth,
and the ITS system was required to ded with that.

CARTS has four intermodad trangt facilities to enable the coordination of services among fixed-route,
commuter vans, inter-city, intra-county, and demand-response services. The system isaso the intercity
bus agent (Greyhound and Kerrville bus companies) in four communities, and has an Amtrak sop & its
intermoda facility in San Marcos.

The CARTS dispatch center includes five reservationists, two digpatchers, one scheduler, three
supervisors, and a number of managers. With the centraization of staff and facilities enabled by the
radio system and software, staff regularly share their duties with one another. The dispatch center was
designed to promote the efficient flow of information and to dlow the gaff to concentrate on their jobs
in aquiet and comfortable manner.

3.1.2 CARTS Case Study Field Work

The research team conducted asite vist at CARTS on April 3 and 4, 2002. The vigt was coordinated
by CARTSs Executive Director, David Marsh. In addition to participating in interviews and providing
background materias when the team was on-Ste, Mr. Marsh organized meetings with:

Pearl Jackson, Director of Operations,
Adrian Elliot, Specid Projects Coordinator; and
Rene Gugardo, Director of Safety and Service Qudity.

To obtain amore redlistic sense of how the ITS system worked, the research team observed and
interviewed CARTS cdl takers, schedulers, and dispatchers while they used the system. The research
team visited LCRA's Telecommunications Operations Center (TOC) and spoke with James Parker,
Manager, and his staff about the service they provideto CARTS. Also, they provided information on
their plan to ensure sufficient bandwidth for the AVL/MDT ingdlation.

3.2 Project/System Background and History

Before CARTS sgned an agreement to use the LCRA'' s date-of-the-art radio system, the trangit
agency operated with aradio infrastructure that did not adequately cover its large geographic service
area. This set-up created Sgnificant operationd, customer service, and cost problems. At times,
CARTS contracted with up to six commercia mobile radio service providersto create a patchwork
wireless communications network. Although some of the system components were linked together,
radio communications were unreliable and consumed a disproportionate amount of staff time to work
around thelr limitations. The overdl impact of this patchwork system was that it prevented the agency
from redizing many of its goas, most notably, improved customer service.

The old radio system created a host of management problems that detracted from CARTSs misson.
Perhaps the most significant problem was that the previous radio network forced the agency to maintain
three separate reservation, scheduling, and communications centers, distributed throughout its service
area. Although some communications subsystems could be linked together technologically to provide
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Voice transmission across the area, numerous coverage gaps made the system more unreligble. At
times, CARTS was forced to use up to 13 remote transmission towers, making communications prone
to frequent sarvice disruptions. This Stuation prevented CARTS from taking full advantage of its
demand responsive paratrandt service.

Around 1990, CARTS s Executive Director, David Marsh, learned that LCRA was planning to
purchase and ingtal an advanced radio communications sysem. Believing that participation in the new
system might help CARTS with some of its operationa chalenges, Mr. Marsh tracked the devel opment
of LCRA'sradio plan. In 1993, CARTS performed a needs assessment to determine the priorities and
timing of itsITS deployment. 1n 1996, the agency established an agreement with LCRA to becomeiits
fird customer. A contract for radio service was signed with LCRA in 1998, a which time ingalation
began. CARTS sradio system became fully operationa in 2000.

While CARTS was working with LCRA to attain service on the new radio system, the agency procured
its paratrangt scheduling and dispatch software from Trapeze in 1994. CARTS secured the services of
an independent consultant to help write the specifications for and procure the new software. 1n 1999,
CARTS upgraded from Trapeze' s DOS-based version of their PASS software to the Windows version
of the product. In 2000, CARTS closed its three remote scheduling and dispatch offices and combined
al scheduling, dispaich, and operaionsin its main offices.

The next step was the development of a dispatch
center that was conducive to dispatchers
concentration and the efficient flow of work. CARTS
moved into its headquarters in 1993 and shortly
: thereafter designed adispatch center. Thisdispatch
- center includes areservation area and separate
dispatch/supervisor office. Vehicle operators are not
permitted to roam about the dispatch center, so as not
to distract the schedulers and dispatchers.

CARTS began the procurement process for an
: AVL/MDT system in 2000, hiring an independent
Theradio system upgradeallowed CARTSto  gonsultant to develop specifications for the system,
central d'izs‘; ;iﬁ%iﬂ?:i:g?:gﬁiyg’ and assist with the procurement process, and help oversee
system deployment. CARTS released a Request for
Proposasin 2001 and subsequently signed a contract with ateam headed by Mentor in 2002. The
agency expectsto have ingalation completed and, at least, parts of the AVL/MDT system operating by
the end of 2002. Smultaneoudy, Trapeze will add its AVL/CAD module to the paratransit scheduling
software. CARTS expectsto have pilot testing of the AVL/MDT system started during the summer of
2002 and full pilot implementation (for 10 vehicles) completed by the end of 2002. Eventudly, dl of
CARTSs demand response vehicles will be equipped with the AVL/MDT system.

3.3 Project Goals and Objectives

Even before CARTS began implementing components of itstrangt ITS system, its main goas were to
improve customer service and expand the availability of service. These goals guided the agency in
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planning and executing its ITS deployment strategy. While CARTS certainly had specific objectives for
deploying each component, such as staff acceptance and expandability, those are secondary to
improving customer service.

3.3.1 Stakeholders

Unlike some of the other case studies in this report, specific stakeholders do not stand out in terms of
guiding CARTS strangt ITS deployment. If anything, its exiting and future customers were the
primary stakeholder group because of the agency’ s customer service goals. Neverthdess, there have
been other stakeholders who have had input into CARTS s plans. The didrict office of the Texas
Department of Trangportation (TXDOT) has been involved at various stages. The FTA isdsoa
stakeholder given that Section 5311 funds have been used to procure some of the I TS components.
Communitiesin the CARTS sarvice area have been consulted aswell. Findly, there are inherently a
number of interna stakeholders, including dispatchers and schedulers.

Although LCRA is a communication service provider, the agency has aso been astakeholder. Given
that CARTS wasitsfirst cusomer to sign up for radio services, LCRA had an interest in ensuring that
the CARTS ingalation and operation was a success. LCRA hoped that its deployment at CARTS
would show other public service agencies the potentia of establishing agreements for radio services.
CARTSremainsthe largest of LCRA’s 31 customersin terms of bandwidth usage. Therefore, LCRA
isrequired to participatein CARTS sITS planning process to ensure that sufficient bandwidth is
maintained asthe AVL/MDT system isdeployed. LCRA dso played a centra rolein designing an
open talk group so that CARTS and public service agencies could communicate effectively in the event
of an emergency.

3.3.2 Goals and Objectives

While CARTSs overreaching gods for their ITS deployments have been to improve customer service
and expand the availability of service, the research team identified several specific objectives that
CARTS has pursued in the process of deploying its I TS components. Some objectives have been
achieved through one or more of the three ITS components CARTS has deployed. The objectives
include:
Develop one uniform service approach throughout the agency's service area, ensuring thet all
customers recaive the same qudity of service;

Plan, procure, and implement one ITS component at atime, working out al the bugs before
proceeding to the next phase;

Obtain seamless and reliable radio communications, which will improve both cusomers and
drivers sense of security, especidly in remote parts of the CARTS service areg;

Centrdize and integrate operations by consolidating the three remote scheduling and dispatch
centersinto asngle well desgned fadility;,

3 The FTA's Section 5311 funds capital, administrative, and operating expenses incurred in the provision of rural public
transportation.
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Egtablish agngle, toll-free customer service telephone number throughout the entire service areg;

Manage clients, reservations, and scheduling more effectively and enhance dispatching to improve
operations,

Improve record- kegping information for clients and for reporting purposes,

Better enable connections between paratrangt service providers and to fixed route services where
possible;

Create more trip capacity and provide a means for scheduling more same-day trips, and

Enable the system to expand geographicaly as more communities request services.

3.4 Description of the Application and Technology

3.4.1 General System Characteristics

Although the primary focus of the CARTS rurd trangt ITS case Sudy reates to the radio
communications network, the agency's demand-response paratrangt software and imminent ingtdlation
of an AVL/MDT system are essentid for understanding the full extent of the ongoing ITS project. All
three elements are summarized below.

Community Link Radio System

As described previoudy, CARTS initidly had a
problematic patchwork radio system that prevented
the agency from taking full advantage of its demand
responsive paratransdt service. CARTS now leases
artime on the LCRA's date-of-the-art radio system.
CARTS dso purchases a variety of support services
from LCRA, induding:

Ingtallation of the origina radios for CARTS,
provison of technicd support and training, and

modifications to the radios,

Provison of radio digpatching from its TOC

when CARTS does not gaff its own dispatch CARTS s agreement with LCRA includes

center: and digpatching during off-hoursfrom LCRA's
’ state-of-the-art dispatch facility.

Repairs on CARTSsfixed facility and mobile

radio equipment.

Because LCRA's fixed facility radio network is much larger than CARTSs sarvice area, CARTSis able
to rely on this single network and experiences dmost no coverage gaps. Since LCRA usestheradio
network for its own communications purposes, it maintains the system and fixes any problems quickly

so that few service disruptions occur. The rdiability and other dements of the radio system design
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ensure that CARTS drivers and dispatchers are able to communicate with each other quickly at dl
times. The LCRA radio syssem will provide the necessary bandwidth for CARTSs forthcoming
AVL/MDT system.

To become part of the LCRA radio network, CARTS had its existing radios replaced with new units
that were compatible with the LCRA communication protocols. At one time or another, CARTS uses
most of LCRA’s 40 radio towers. The digital LCRA system will dlow CARTS to communicate vehicle
tracking information and use MDTSs for text messaging when those components are deployed, which will
help reduce the need for and amount of voice traffic. LCRA aso sdlsairtime to other public sector and
public safety agencies such as the fire and police departments, which is beneficid because CARTS can
communicate directly with public safety agencies and vice versain the event of an emergency.

With asingle radio network, CARTS has been able to combine dl of its reservations, scheduling, and
digpatching functionsinto its main officesin Audtin, thus improving cusomer service. Centrdization has
dlowed CARTS to create asingle, toll-free reservation line, which was not feesible in the past. The
centralization is a change that CARTS dtaff believes makes its service more marketable. The centraized
operaions dlow the agency to use its paratrangt software much more efficiently now because it can be
operated on asingle server ingtead of three. Therefore, dl client information, trip making activity, and
system geography is stored in asingle database available to authorized adminidrative saff. The cost of
upgrading and modifying the paratrangt software and hardware has been cut to one-third its previous
cost because changes are easier to perform at asingle location.

Paratransit Scheduling and Dispatch Software

CARTS uses Trapeze PASS Verson 4.3.1 paratransit scheduling and dispatch software for its demand
responsive services. The software was purchased before the radio system became available. PASS
has been upgraded from the DOS to the Windows version (in October 2000), which provides more
functiondity. The addition of the radio system enabled CARTS to centraize the use of PASS fromits
three previous ingdlations, alowing the agency to use the software more effectively.

AVL/MDT System

Now that the radio system and paratrangit software are functioning properly and providing anticipated
benefits, CARTS isin the process of procuring and deploying an integrated AVL and MDT system.
The agency has sdlected ateam headed by Mentor Engineering, which has subcontracted certain parts
of the project to Trapeze and LCRA. Mentor has taken on the responsibility of systems integrator and
has secured written agreements with al parties. LCRA has participated in CARTSSAVL/MDT
procurement process to ensure that the proposed equipment and data transmission requirements will be
consstent with the radio infrastructure and capacity. CARTS required that the successful AVL/MDT
vendor subcontract with LCRA to participate.

3.4.2 Technological Components

The technologica components of the CARTS's radio system, reservation and dispatch software, and
AVL/MDT system are described in more detail below.
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Community Link Radio System

LCRA's Community Link radio system was purchased from
Ericsson (now Com:Net Ericsson) and operates in the 900
MHz UHF band. Theradio system is capable of tranamitting
andog or digitized voice and digita data. The system uses
Ericsson's proprietary Enhanced Digitd Access Communication
System (EDACS), aform of digitd trunking technology, which
maximizes the efficiency of radio channels. Trunking involves a
group of radio frequencies being managed by computer to
optimize the capacity of each. It does s0 by diminating dead
time on any frequency by switching communications to the next
available channd (very smilar in concept to how cdll phone
networks operate). Thisisimportant snce LCRA provides
radio services to 31 customers totaling approximately 3,000
mobile radios.

The result of usng thistechnology isthat radio users are not
aware of which physical radio channd they are speaking over, LCRA'strunked system maximizes
only that acommunication path has been established between theefficiency of radio channels.
vehicle and dispaich. Multiple users are accommodated on

trunked radio systems by the creation of "talk groups” which act as‘virtud’ radio channds, with the
same or better privacy and security as atraditiond radio frequency. One advantage of this setup isthat
vehiclesare lesslikdy to experience an occupied frequency and be prevented from communicating
when desired.

CARTS has exclusive accessto five tak groups. CARTS vehicles are assigned to talk groups based
on the geographic subregion in which they operate.  Digpatchers monitor assigned talk groups, making
operaions more efficient. The Ericsson system dso dlows for I-cdls, transmissons that can be
broadcast over dl tak groups smultaneoudy, to an individud, or to a subgroup of drivers. Thisfeature
can be used for avariety of operational and management purposes. If an emergency arises, CARTS
and other users of LCRA Community Link can switch to an emergency talk group thet alows for direct
communication and proactive coordination among affected agencies.

Since LCRA's radio network is used interndly for voice and data communications, as well as operation
of itsmission critica Supervisory Control and Data Acquisition (SCADA) system, the network is
extremdy rdigble’ Theflexibility of LCRA's radio system and its ability to transmit digita dataand
messages has allowed LCRA to assure CARTS that it will have sufficient bandwidth to use the
pararanst software more effectively oncethe AVL/MDT systemisingaled. Inthe near future, there
are plans to upgrade the communications link between CARTS and LCRA to microwave because a
more robust communications link is necessary. Since CARTS and LCRA have line of sight capabilities,
microwave was believed to be the best type of connection to pursue.

* The SCADA system monitors and controls LCRA's remote hardware and software.
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Paratransit Scheduling and Dispatch Software

The PASS software was initidly purchased as part of
CARTSSs customer sarvice initiative, in order to ensure thet all
customers are treated equaly. CARTS completely revamped
its gpproach to reservations, scheduling, and dispatch in order
to make the most effective use of the new software. CARTS
uses separate reservation agents, dispatchers, and a scheduler
who is respongible reviewing the schedules and revising them
as necessary.

When CARTS purchased the software in 1994, it was
congdered state of the art, proven software. Thiswasthefirst
Communication takes place between successful ingdlation of this software in apurdy rurd trangt
towersat CARTS'sheadquartersandthe  system. The technology uses a separate server and computers

lihfﬁﬁ'zéﬂggzdz‘teoﬁﬂn;;;ﬁi r?’t"ﬁe for each workstation, including stations for supervisors and
near future. management. There are currently 12 workstations, al located

at the I

agency's headquarters. During peak hours the \

system was somewhat dow, so CARTS replaced

its computers on aregular basswith more

powerful machines to ensure maximum use of the

technology.

Trips are scheduled by the software based on the
vehicles assigned areas. There aretypicaly few
vehicle choices that the software has to make.
Often thereis only one vehicle that can take a
particular trip request. Mogt of the scheduling is

done with the use of Trapeze's software. While CARTS schedulers use the Trapeze PASS
batch scheduling is not offered by the software, softwar e, which has allowed them to become more
CARTS s &&ff do not fed thisis an issue, specialized in their tasks.

particularly since there are areasin CARTS sarvice
areatha have not been mapped. Further, schedulers fed they can do batch scheduling more efficiently
than the software would be able to.

AVL/MDT System

CARTS anticipates a phased procurement, during which they will purchase approximately ten MDTsin
the first phase, with additiona purchases to include the entire fleet within one year. There are two magjor
objectives to the ingalation and implementation of MDTs:

A. Real Time Recording of Data - Itisrequired that the MDTsadlow for al recording of
basic ridership information as well as performance data that can be used to generate a variety of reports
for management. The objectiveisasingle and rapid entry of data by the driver.
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B. Digital Dispatching - It isexpected that the use of the MDTswill dlow the dispatcher to
have red time information about the status of each trip and driver, and to digitally transmit and receive
ingtructions and data necessary for dispatch purposes (such as driver manifests). These transmissions of
data and information will be virtudly instantaneous (typicaly less than a haf second delay).

CARTS sdlected Mentor to ingtal and manage the ingtdlation of MDTSs, and the new vendor isworking
directly with LCRA and Trapeze. Thefirg task was to test Mentor's MDTswith CARTSS EDACS
radio system. Thistask was completed as of April 2002.

Each vehicle will indlude an MDT with an internal GPS recaiver that is connected to the radio. The
XGate software will be used to interface between the Trapeze MDT server and the mobile data
communications system. A fixed link will be required between CARTS and LCRA. Asdescribed
earlier, amicrowave connection was chosen because a good line-of-gght currently exigs.

The AVL component, built into the MDTSs, will poll vehicles when the MDT functions are activated. In
other words, polling will occur when atransaction isinitiated by the dispatcher or the driver. However,
polling may aso occur a specified time intervals (every ten minutes, for example).

3.5 Design, Operations, and Performance
3.5.1 Needs Assessment

In 1993, CARTS performed a needs assessment to determine the priorities and timing of the ITS
deployment. Additiondly, the agency had a consultant conduct a needs assessment for the MDTs. The
needs assessment found that:

There were sgnificant data collection/reporting benefits to the technology. It is estimated that
CARTS will be able to reduce goproximately one full-time employee once it hasingdled the
MDTs,

Safety and security improvements were possible; and

CARTS was prepared (in terms of staff and management) for the next technologica step.

3.5.2 Training

Traning isan integra part of the successful deployment at CARTS. Each RFP has stressed the
importance of training, and the RFPs cdled for initid and then advanced training. In addition, CARTS
employees attend annua Trapeze user group mestingsin Arizona. CARTS s currently working cosdy
with other Texas operatorsto start a Texas Trapeze users group. Trained staff conduct additional staff
training as needed (i.e, train-the-trainer approach).

3.5.3 Maintenance of the System

CARTS mentioned the importance of technical support in the success of the technology deployment.
CARTS maintains support agreements with Trapeze, and the vendor is called upon occasiondly to
assist the agency. The MDT procurement includes funding ($17,000 annually) to ensure support
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between the Mentor software/hardware and Trapeze software (in addition to the PASS annua
maintenance charge).

CARTS has a need to devote a part-time staff person to technology support as his’her primary
respongbility. Thisresponshility will incresse to full-time oncethe MDTsareingdled. This gpproach
works better than relying solely on the software or hardware vendor, and enables problemsto be
resolved more quickly.

3.5.4 Operational and Other Challenges

CARTS did not report any mgor or unusua chalenges in deploying the radio system or paratransit
software. This might be explained by two factors. First, implementing components one a atime helped
CARTS successfully handle issues more easly than if it had been trying to integrate multiple components
a the same time. Secondly, the agency brought in consultant ass stance to write system specifications
and negotiate resulting contracts. This|atter effort included carefully planning how different ITS
components would be integrated.

Perhaps the biggest challenge for CARTS has been obtaining funding in atimely manner for asystem
that, by design, has been implemented incrementally. Obtaining funds and deploying multiple ITS
components S multaneoudy might have been easier at face value. Nevertheless, CARTS maintained its
incrementa deployment approach and accepted the fact that it would face implementation delays
because funding availability might not match its deployment schedule.

The speed of the reservation process was an issue during and shortly after sart-up. When the system
was firgt implemented, it took longer to process trip requests eectronicaly than by hand. This problem
was addressed by additional training, a change of procedures, and faster computers.

Also, the addition of geographic data to the reservation and digpaich system has been a chdlenge.
While piecemed GIS data updates can be done by CARTS gaff, sgnificant changes must be sent to
Trapeze for formatting. With the growth in both the service area and the trangit service provided by
CARTS, thisis becoming an increasingly important issue, particularly snce the AVL system will not be
ableto track vehiclesthat leave the defined area. The agency indicated that they may hire afull-time
staff person just to ded with changes to the geographic data.

CARTS nitidly believed that training staff who were unfamiliar and perhaps uncomfortable with new
technology, such as computer software, would be a potentia issue. However, staff acceptance never
reglly became a problem, as staff had little difficulty adapting to the new technologies. However,
CARTS has some concern that training will be more difficult with the new AVL/MDT system since the
drivers may not be comfortable with usng computers insteed of voice communications. Consequently,
the implementation plan includes 8 hours of training on the system for every driver and dispatcher.

3.5.5 Perceived System Benefits

CARTS has seen a number of benefits from implementing its ITS components. First and foremost isthe
broad god of improving customer service. The software has allowed dl passengers to receive the same
trestment and leve of service, by requiring a uniform gpproach to reservations and scheduling.
Additiondly, reservation agents and dispatchers are able to schedule more same-day trips and provide
better connections for customers traveling between different service areas. The deployment of the
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AVL/MDT system is expected to further increase customer service qudity by adlowing the dispatchers
to make better "on the fly" schedu e changes and provide better answers to "wherés my bus' inquiries.

Other benefits of the CARTS ITS deployment included the following:

The increased level of communications increases the safety of the system. By dlowing dispatchers
to track each vehicl€ slocation, incidents can be quickly recognized and the gppropriate resources
dispaiched. Thus, drivers have agreater sense of security.

The new AVL/MDT system is expected to reduce the amount of noise on the bus created by
continuous radio chatter.

The software and the new radio system have adlowed CARTS to consolidate dl of its dispatch
functionsin one location, reducing staffing needs. This consolidation has greetly increased system
performance and the uniformity of service. It dso has alowed gtaff to be more specidized, while
aso dlowing them to better share their duties with one another.

It is anticipated that the MDTs will reduce staff data entry time (estimated as one haf-time person).

Through the deployment process, CARTS has developed an excdlent working relaionship with the
LCRA. Their partnership has benefited both organizations.

3.5.6 Staff and End-User Reactions

Staff have adapted well to the technology, and drivers and dispatchers are looking forward to the
MDTs. The MDTswill dlow driversto work in a paperless environment and reduce their data entry
requirements to the push of abutton. Drivers and dispatchers especially seem to like the I-call feature
of the radio system, which alows them to communicate without broadcasting over the entire system.

Customers, for the most part, do not see the technology at work, and do not know it is beneficid.
However, even though customers do not redize it, the technology is making the trip safer and more
efficent. Itisaso dlowing the reservations agent to work more quickly, thus reducing cal time and
hold time.

3.6  Project Costs and Revenue Sources

There are anumber of different costs associated with the implementation of technologies et CARTS.
Each of the three mgor technologies — software, radio and MDT - haveinitid start-up costs, capital
costs, and orn-going maintenance costs. In addition, there are costs associated with staff time and effort
in implementing and managing the technologies

3.6.1 Costs
Radio System

The infragtructure costs associated with the radio system are the responsibility of the LCRA. CARTS
was responsible for purchasing the ontvehicle units (two-way radios), which cost them gpproximately
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$1,600 each. CARTS aso paysthe LCRA afee of $25 per morth for each on-vehicle unit. Once
MDTs areingtaled on the vehicles, this fee increases to $35 per month, per vehicle.

Software

Theinitiad cogt of the software for CARTS was $60,000 in 1994. Since that time, CARTS has needed
one mgjor upgrade to Windows, which cost approximately $50,000. For the MDTS, the Trapeze
software and ingtallation costs were about $50,000. Total cost for Trapeze was approximately
$160,000 for the origind software, Windows upgrade, MDT upgrade, and ingtalation. Ongoing costs
are gpproximately $10,000 per year for software support.

MDT

The MDT ingdlation, including al software and use of the tower, cost gpproximately $160,000. This
cost includes the first 10 MDT units. The ongoing support cost (including the PASS softwarefor MDT
interface) for the MDTsis aout $17,000 annudly.

3.6.2 Revenue Sources

Revenue sources for the most part came from FTA and TxDOT. Other funding has not been available
for the ITS project. Funding, in part, isthe reason that al of the ITS components were not procured
and ingdled at the sametime. Funding first became available for the paratrandt scheduling and dispatch
software. CARTS did not have the funding to purchase the AVL/MDT system until afew years later.

3.7  Considerations/Best Practices

CARTS s one of thefew rura syssemsto have successfully deployed more than one technology. In
fact, they have successfully deployed two technologies and are moving forward on athird major
technology deployment. This unprecedented successin arurd trangt environment is an example for
other trangt systems some lessons in successful implementation. There are anumber of activities and
approaches that have vaue for other systems preparing to invest in and deploy technologies.

3.7.1 The Planning Process

The CARTSITS planning process contributed significantly to the eventua success of the technology.
Planning for the radio system Started as far back as 1990 when CARTS learned that LCRA was
planning its radio sysem. As part of the initid procurement for software, CARTS, having never
purchased technology, sought the assistance of a consultant to assist in the design and procurement of
the paratrangt software. The focus of the planning effort was to identify system needs and to set
redlistic gods and expectations.

The planning effort concentrated on procuring and implementing proven technology. CARTS was not
technologically sophidticated at the time of the initid software procurement, necessitating the need for
proven, successfully implemented technology. CARTS did not want to be atest site for new software
and atempted to “keep it Smple” Additionaly, since each component of the sysem was indtdled
separately, CARTS thought carefully about the integration of the different components prior to
inddlaion. Given the difficulty with integration experienced by other agencies that have inddled
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multiple ITS components, the forethought given to integration by CARTS is a vauable lesson to other
agencieslooking a smilar projects. Additiondly, CARTS continued thinking about integration issues
throughout the procurement process.

3.7.2 The Procurement Process

Each RFP was deve oped using functiona specifications. That is, CARTS wanted the technology to do
certain things that were detailed in the RFPs, but the vendors had some flexibility in deciding how they
would meet these specifications. The software and MDT/AV L specifications and RFP were devel oped
by a consultant with extensve experience in the procurement and ingtalation of technology. Thus,
proposing firms gained a clear understanding of exactly what CARTS wanted from the technology. At
the same time, comptitive proposals from a number of potentia firms were sought.

Additionaly, CARTS carefully consdered the integration of the various I TS components during the
procurement process. For example, LCRA has participated in CARTSS AVL/MDT procurement
process to ensure that the proposed equipment and data transmission requirements will be consistent
with the radio infrastructure and capacity. CARTS required that the successful AVL/MDT vendor
subcontract with LCRA to participate.

3.7.3 The Installation Process

CARTS dected to have separate contracts with the software vendor, the hardware supplier, and the
network supplier when purchasing the softwarein 1994. This resulted in additional work for CARTS
gaff to manage the project and considerable “finger pointing” among vendors. No one entity was
responsible for success, and each blamed the other for problems.

When CARTS procured the MDTS, it required the cooperation and assistance from not only the MDT
vendor, but Trapeze and the LCRA aswell. It was decided that there would be one entity (a systems
integrator) responsible for al aspects of the work. Mentor was required to enter into agreements with
Trapeze and LCRA to ensure that al parties worked together. Mentor is solely responsible for the
implementation and on-going support of the MDTs.

Throughout the ingtdlation processes, CARTS has aso placed ahigh leve of importance on incrementd
start-up and testing procedures. For example, the MDT implementation included a pilot phase in which
the live sysem was ingdled on only a portion of the fleet. The purpose of the pilot was to "complete
end-to-end testing of the Mobile Data System under redl-life conditions so that any remaining system
issues (could) be identified and addressed.® Furthermore, full ingtallation was initialy done on only 10
of the agency's vehicles so that those vehicles could be used to de-bug the system prior to ingtalation on
the entire fleet. Additiondly, contractualy specified testing procedures existed throughout the
ingalation phases of the MDT deployment, including an " Acceptance Period” prior to conclusion of the
project.

> Source: CARTS Implementation Plan by Mentor Engineering.
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3.7.4 Operations

CARTS learned anumber of valuable lessons when implementing the various technologies. These
included:

Try to anticipate the organizationd changes that may be necessary once the technology is
implemented so that minimal organizationd issues arise once the deployment is completed.
Have competent, trained staff that are willing to accept change.

Ensure that additiond training is available for key teff.

The agency must have awell-run system, as the technology will not necessarily help a poorly run
sysem.

Think about having a staff member at the agency who can ded with technical issues, so asnot to
rely solely on vendors for technica support.

3.7.5 Other Considerations

CARTS s an excdlent example of successful rurd trangit ITS. CARTS management believesthat its
key to success has been a dow, measured gpproach to implementing technology. Thet is, one
technology isimplemented and perfected before another technology isimplemented. In addition to
those listed above, there are anumber of other smple lessons CARTS has learned that can be passed
on to other rurd (and even urban) trandt systems:

Each technology had a purpose(s) for which it was purchased. CARTS management knew exactly
what was needed and why.

Expectations of CARTSs staff were reasonable.
Training was emphasized and continues to be a priority.
CARTS had afacility designed to enable staff to work efficiently and effectively.

3.7.6 Unexpected Benefits

Surprisingly, as each of the ITS components has been added, CARTS has found few, if any, new uses
or gpplications for the technologies. Rather, the utility of the components has been improved by
subsequent deployments. For example, the AVL/MDT ingdlation builds upon the utility of the radio
system, thus making it an even more useful component. Similarly, the AVL/MDT system will enhance
the capabilities provided by the reservation and dispatch system by providing better information about
the status of vehicles,

3.8 Future Plans

In kegping with CARTSs god of improving customer service, management islooking to expand their
Web page, possibly with the addition of an automated itinerary planner. The Web page will initidly be
for customer information, but management ultimately sees the possibility of passengers scheduling their
own trips through the Internet.
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A second area of interest to CARTS in the future isasmart card system. One example cited by
management is the card that many human service clients use for services. CARTS would like to use that

card as a smart card, tracking the customer’ s usage for the appropriate agency and using the
information for billing purposes.
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Section 4 Florida Commission for the Transportation Disadvantaged

4.1  Case Study Overview

The research team vidted three Sitesin rurd Florida to conduct a case study of a statewide, phased ITS
deployment. The demongtration project involvesingalation of hardware and software at various rura
trangit provider locations. The rurd trangit providers, caled Community Transportation Coordinators
(CTCys), aredl part of the statewide project undertaken by the Florida Commission for the
Trangportation Disadvantaged (CTD), an independent commission housed adminidtratively within the
Florida Department of Transportation. The project was one of thefirgt five rural ITS projects funded
by the U.S. Department of Transportation.

The CTD believesthat trangit ITS projects have often lacked a systematic planning process and have
not been clearly connected to rura transportation needs. The agency initiated itsRurd I1TS
Demondtration Project to rectify this Stuation in Florida, and was given funding and project
development support from the FTA. The CTD anticipatesthat its Rural 1TS project will help addressa
number of transportation access issues face by the CTCs, induding the following:

Low productivity of paratrandt services,

Need for increased adminidrative efficiencies;
Lack of inter-county trip coordination;

Lack of intra-county trip coordination; and
High cost of long-distance, out-of-county trips.®

Floridasrurd ITS project entailed ingtalation of hardware and software at select CTCs under the
supervision of the CTD. The participating CTCs recelved start-up funding to purchase persona
computers and various I TS technologies, including:

Mohility management software applications which, in many cases, included Geographic Information
Systems (GIS);

Globa Positioning Satellite (GPS) - based Autometic Vehicle Location (AVL) systems; and
Mobile Data Terminds (MDTY9);

Phase 1 of the project has been completed, and Phase 2 is scheduled for completion in December
2002. Phase 1 and Phase 2 of the project included ingtallation &t five different CTCs.

The Hagler County Council on Aging;

6 Source: Northeast Florida Rural Transit ITS Evaluation Plan, Battelle and the Vol pe National Transportation Systems Center,
May 2001 — funded by the ITS JPO as part of their National Evaluation.
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The S. Johns County Council on Aging;

ARC Trangt, Inc. (Putnam County);

Coordinated Transportation System, Inc. (Alachua and Levy Counties); and
Marion County Senior Services.

Phase 3 will expand the project to one additiona county, namely Union County.

411 CTD Overview

The CTD coordinates human services transportation in al 67 rural Horida counties. The agency's
mission isto ensure the availability of efficient, codt-effective, quaity trangportation services for
trangportation-disadvantaged persons. The CTD has a 27-member state-leve policy board. The
agency has organized Loca Coordinating Boards to oversee the local transit services provided by the
45 statewide CTCs. In addition to establishing funding for the CTCs, the CTD provides them with
technica assistance to enable the implementation of cost effective and efficient improvements to service,
incduding ITS solutions.

The CTD bdievesthat ITSisaset of potentidly vauable tools to enhance trangportation management
and operationa needs of the CTCs. To use ITS toward this end, the CTD applied for and received the
firg of fiverurd 1TS grantsfrom the U.S. DOT in 1997. This grant dlowed them to establish an ITS
project to demongtrate the gpplication of mobility management software, AVL, and MDTs at the
CTCs. TheCTD’sgod for its Rurd ITS Demongration Project was to evauate the impact and
determine the benefits of ITS on operationa productivity and efficiency in scheduling, driver
accountability, and billing. The CTD has provided and continues to provide technica assstance to

participating CTCs.
412 CTCOverview

All rurd transportation in Floridais arranged or provided by the CTCs. CTCs may ether provide
trangportation directly or contract with loca transportation operators through a competitive procurement
process. While the CTCs are independent organizations, each one hasaLocal Coordinating Board,
which isresponsible for overseeing the CTCs activities. Each CTC is alowed to develop unique rate
structures and implement transportation management software of their choosing. However, under the
Rurd ITS Demonstration Project, participating CTCs have been encouraged to use the same off-the-
shelf software product.

The structure and function of the CTCs vary in different locations throughout the state. These
organizations indude single and multiple county operations, private for-profit and non profits, sole
providers/brokers and hybrid syslems. All of the CTCsincluded in the first two I TS project phases are
private nonprofit organizations. CTCs can and do provide services besides transportation. For
example, the Marion County CTC provides other senior servicesinthe area. Recent legidationin
Floridarequires that CTC service providers are competitively procured every four years.

The CTCs have a number of functionsthat relate to the ITS demonstration project:
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They coordinate the funding streams and are the gatekeepers for accountability;
They carry passengers of different programs on the same vehicle (multi-loading);
They report to state and loca agencies, who monitor services and standards; and
They andyze ridership for route development.

4.1.3 Case Study Field Work

The research team conducted a site visit at three CTCs on February 5 and 6, 2002. The visit was
coordinated by CTD's Project Manager, Mary Congtiner-Freeman. In addition to organizing mestings
with staff from each of the CTCs, Ms. Congtiner- Freeman accompanied the research team to each of
the selected CTC stes and provided invauable ingghts and information.

The CTC sites chosen jointly by Ms. Congtiner-Freeman and the research team were:
. Johns County Council on Aging;
Putnum County Ride Solution; and
Marion County Senior Services.

Mestings were held with key adminigrative and operations saff at each organization. Although the
CTD worked with Flagler County as the first deployment site, the research team and Ms. Congtiner-
Freeman decided that a more accurate picture of project implementation would be obtained by starting
with the second deployment site, St. Johns County. Putnam County was chosen because it had decided
to continue developing a proprietary mobility software program it had dready invested in, rather than
using the sate's recommended solution. Marion County was included in the case study because it was
the most recent indalation site and there were indications that it had made progressin working out bugs
experienced in previous deployments and maximizing its use of the software.

4.2  Project Background and History

The statewide program is being implemented in three phases. For al practical purposes, this case study
primarily covers Phases 1 and 2, which had been fully implemented as of February 2002. Phase 3 is
discussed in the section on future plans.

421 Phasel

The CTD and the Federd Transit Adminigtration (FTA) entered into a $200,000 demonstration grant
agreement in October 1997. The first phase of the project included the use of off-the-shelf paratrangt
software to facilitate inter-county coordination of passenger trips from rura to urban areas. Three
county CTCs were recruted to participate - Flagler, St. Johns, and Putnam Counties. These counties
were selected partly because they are contiguous, mostly rura, and have large urban medica facilities
located outside of their designated service areas. Thefirst project phase extended from October 1997
through October 1999.
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The project began with operationa studies of each CTC to identify potential opportunities and
chdlengesin deploying an ITS syssem. These studies assessed the current technology, software, and
hardware ingtalled a the CTCs. None of these service providers used software specificaly designed
for paratrangt operations. All relied on some combination of computer spreadsheets, Smple databases,
and paper forms for data entry, record keeping, and scheduling. In generd, the CTCs dso did not have
computerized mapping software. The exception was Putnam County Ride Solution, which had an
exiging scheduling and mapping software system that it wanted to continue using. Overdl, the results of
the operationa studies led to recommendations to upgrade computer hardware and software required
to run a paratrangt software package and later to interface with AVL, MDTS, or other rurd trangt ITS
goplications.

During Phase 1, the CTD a0 established formdized indtitutional arrangements with the project
participants, including CTD project managers, the participating CTCs, and an independent evauator,
who was brought in at the end of the phase to evauate the success of the project to date. 1n October
1998, the participants sgned a Memorandum of Understanding (MQOU), which defined the roles of

each participant.
Overdl godsfor Phase 1 included:

Facilitate regiond service ddivery through the use of regionad mapping in transportation management
software;

Develop transfer points based on GIS analysis of travel patterns recorded and mapped with
paratrangt software;

Develop modified service routes, based on a pattern of regular or sanding order paratrangt trips;
Improve operationd efficiency so more trips could be scheduled; and

Anayze regiond fixed route systems to promote further expangon of regiona services.

The CTD sdlected and procured the paratrangit software to be installed at the CTC dtes. The Phase 1
demondtration grant specified that the technology had to be “ off the shelf." There was no formd bid
process for the software. Instead, CTD staff worked with several CTC representatives to choose the
software product. Routelogic's Paralogic routing and scheduling software was sdected. 1t was
indaled a dl three Phase 1 CTCs. Flagler County had the software fully ingtalled and operationa by
September 1998. St. Johns County’ singtdlation was complete by December 1998, and Putnam
County had the software installed on one workstation by October 1998 so that it could interface with
the other project participants.

Phase 1 dso included procurement and ingtdlation of AVL unitsin Flagler and . Johns County,
athough these units were limited to afew vehicles used for out- of-county trips. Putnam County, which
dready had AVL ingtdled on some vehicles, received new AVL/MDT unitsfor ther entire fleet during
Phase 1.

As mentioned above, an evauation was completed at the end of Phase 1 to look a how well the
software was working and where it needed fixes or improvements. Mgor findings of the study
concluded that the state's I TS project had improved scheduling, reduced staff requirements, increased
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vehicle productivity, and improved the billing processfor CTCs. The study aso showed that the

project had been marginaly successful in promoating inter-county coordination and trip making, one of
the mgor gods. However, the CTD believes that Medicaid reimbursement requirements may have
negatively affected the project’ s ability to sgnificantly increase inter-county coordination. Additiondly,
demographic shifts limited the need for inter-county coordination. For example, Flagler did not have the
need to take a significant number of people out of the county for medical trips. Nonetheess, St. Johns
County and Putnam County were able to establish limited necessary inter-county coordination.

422 Phase?

The CTD received an additional $200,000 from the FTA for project expansion in October 1999 and
invested another $50,000 of its own funds for Phase 2 of the ITS deployment. The funding was to act
as seed money to expand agency participation. New trip typesincluded welfare-to-work trips and
sarvice links to exigting fixed routes in adjacent urban centers. In Phase 2, the ITS project will advance
to full implementation. Phase 2 is scheduled for completion at the end of December 2002. The funding
was used to ingtdl the Paralogic software at two new CTCs, which operate service in three contiguous
rurd counties (Marion, Alachua, and Levy Counties). The CTCs were chosen based on their system
gze, the geographic location of their service areas, and the fact thet they provide long-distance, out-of-
service-areatrips.

Additiondly, Routel_ogic's RouteM gp software, which can be used for planning purposes, was installed
at the Ocda@Marion County MPO. The MPO brokers the SunTran fixed route service in Marion
County. The MPO and the CTD have an agreement that outlines the MPO' s participation in the Rurd
Florida I TS demongtration project. The MPO's respongibilities include (but are not limited to) use of
the software to identify service routes and stops in the SunTran system, identify the ADA service ares,
identify feeder routes to the fixed route system, and identify possible park-and-ride locations.

Phase 2 aso included funding for additiona hardware and software upgrades for the Phase 1
participants. Flagler and . Johns Countiesinitialy planned for the procurement of upgraded
AVL/MDT units. However, as of August 2002, they no longer had funds remaining for this purchase.
During this phase, fixed route overlays were dso to be developed for the paratransit software's GIS
engine so0 that CTCs could begin more detailed travel route analysis. Additiondly, Routelogic worked
on the interface between its software and the new AVL systemsthat wereingalled in Flagler and S.
Johns Counties during Phase 1. The integration between Putnam County’sAVL system and their
proprietary mapping and scheduling software was done by another contractor, Visua Risk Tech.

4.2.3 Descriptions of Participating CTCs

The following paragraphs briefly describe the five CTCsincluded in the first two project phases of
Horidas Rurd ITS deployment. A more detailed discusson of deploymentsin Flagler, S. Johns, and
Marion Counties, where ste visits were conducted, is provided later in this case study.

Flagler County

With a population of dightly more than 40,000, FHagler County isasmal but rapidly growing county that
contains no mgor city and, thus, no fixed route service. FHagler County is located on FHoridas northeast
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coast and is bordered by S. Johns, Putnam, and Volusia Counties. Approximately 80 percent of
Flagler County's population resides in the unincorporated areas of the county. The county has a
population dengity of only 68 persons per square mile, making it primarily rurd in nature.

The CTC for Hagler County isthe Flagler County Council on Aging and its Flagler County Transport
(FCT) subgdiary. The FCT aso provides transportation services for other human service agenciesin
the County. FCT has a 21-vehicle fleet and provided gpproximately 76,000 passenger trips during
Fiscal Year 2000.” When Phase 1 was initiated, the CTC had 23 full- and part-time drivers, 25
volunteer drivers, three operations staff, 10 full- and part-time support employees, and two maintenance
employees. Although Flagler County had no fixed route service, their demand response service had
evolved into a number of modified service routes. Prior to joining the ITS demonstration project, the
county was performing most of its functions manualy, athough they did own some basic computer
hardware and software.

St. Johns County

. Johns County is located in northeast Florida and has a population of approximately 120,000.
Although the county includes ardatively large incorporated area, . Augustine, more than 80 percent
of its population resdes in unincorporated parts of the county. While St. Johns County has a
considerably higher population density than Hagler County (148 persons per square mile), it is ill
largdy rurd in many parts of the county. St. Johnsis aso one of the 10 most rgpidly growing counties
in Horida

The CTC in &. Johns County isthe Council on Aging (COA), which is headquartered in St. Augustine.
The COA operates coordinated agency and generd public paratrandt services, aswell asanew fixed
routein the St. Augustine area. The system has about 3,000 regular clients, many of whom receive
other support servicesin addition to trangportation. The COA operates 39 vehicles, provides about
500 trips per day on paratrangt, and another 150 per day on the fixed route system, resulting in the
provision of gpproximately 150,000 trips annudly. Clients must schedule demand-response trips 24
hours in advance but no more than one week in advance, unless they have a sanding order.
Approximately 40% of the paratrangt trips provided by the COA are standing order trips.

The COA has anumber of agency contracts that require billing on avariety of bases (e.g., Medicaid
requires billing by passenger mile, while other agencies are billed based on a per person or per trip
bass). Prior to joining the ITS demondgration project, the CTC in St. Johns county was performing
most of its functions manudly, dthough it had ingdled a DOS-based transportation management
software package that it later found to be inadequate in meeting the agency's needs.

Putnam County

Putnam County is located east of Gainesville and north of Ocadla. The county has a population of
approximately 70,000, 75 percent of which resides in the unincorporated areas of the county. The
largest incorporated area of the county is Pdatka. Putnam County is predominantly rurd, with an

! Source: CTD Annual Rural Intelligent Transportation Systems Demonstration Grant Report, 2000.
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average population dengity of 92 persons per square mile. The County is growing, but not as quickly as
Flagler and St. Johns counties.

The CTC in Putnam County is ARC Trangt, Inc., asubsdiary of the Putnam County Association for
Retarded Citizens (ARC). The serviceis caled “Ride Solution” and conssts of deviated fixed or “flex”
routes as well as some limited paratrangt services. All routes are open to the generd public. Ride
Solution utilizes 42 vehicles and provides about 136,000 annual trips (approximately 525 trips per day).
Staff include 20 drivers, three operations staff, three part-time support employees, and three
maintenance employees. The system has about 70% standing orders, 20% call-ins, and 10% walk-ons.

Ride Solution was the most technologically advanced of the Phase 1 and Phase 2 participants. Prior to
participating in the ITS project, the Putnam County CTC dready had a proprietary routing and
scheduling software program that had been developed by an outside consultant and had been used to
develop modified service routes. Consequently, Ride Solution's service was based dmost entirely on
the modified service route delivery mode. Furthermore, the operator had dready ingtaled AVL/MDT
units on aportion of itsvehicle flegt. Its participation in the Rurd ITS program included an expanson of
the software dready in use and procurement of new AVL/MDT units for the county’ s entire vehicle
flest.

Alachua and Levy Counties

Alachua County isin northeast Florida and has a population of gpproximately 200,000. Gainesvilleisa
centralized urban population center and the County Sest of Alachua County. Approximately haf of the
county's population resides within the City of Gainsvilles urbanized area. Gainesville ishome to Santa
Fe Community College and the University of Horida, aswell as six hospitds. Gainesvilleisthe primary
medical center for resdents living along the northwestern coast and central Florida

Levy County ison the Gulf of Mexico, south of Gainesville and west of Ocala The county has a
population of gpproximately 32,000 persons, 70 percent of whom live in unincorporated areas of the
county. With an average population dengity of only 26 persons per square mile, Levy County is one of
the more rurd counties included in the firgt two project phases.

Rurd public transportation in Alachua and Levy Countiesis provided by the same CTC. When the
counties were selected to participate in Phase 2 of the ITS project, Coordinated Transportation
System, Inc. (CTS) was acting as the CTC for the two counties. However, competitive procurement
for the CTC designation was conducted during FY 1999-2000 and the contract was awarded to a new
private, for-profit organization. CTS ill operates service in Alachua and Levy Counties under contract
to thisnew company. The switch of CTC designation to a private, for-profit organization in Alachua
and Levy Counties led to some non-disclosure issues with the mobility management software, snce the
new CTC had developed its own software product. Consequently, Alachuaand Levy Counties ceased
participation in the demondiration project in late 2000. Their hardware and software were removed
from CTS s offices and placed into the office of the Union County CTC.
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Marion County

Marion County is the largest of the countiesincluded in the first two phases of the Rurd I TS project, but
isdtill predominantly rurd in nature. The County islocated south of Gainesville and has a population of
close to 250,000. The County Seet is Ocda, which is home to two large hospitals and the Central
Horida Community College. The urbanized areas of Marion County are home to approximately 68,000
people. Therefore, the mgority of Marion County resdents live in the unincorporated aress of the
county.

Marion County Senior Services (MCSS) isthe CTC for Marion County. MCSS operates Marion
Trangt Services (MTS), which provides coordinated paratransit and complementary ADA service for
the fixed route system, which is operated by SunTran. Additionaly, MCSS contracts with three other
operators to provide overflow, evening, weekend, and stretcher trips. MCSS a so has an agreement
with SunTran to screen igible Medicad recipients for fixed-route system passes and to distribute bus
passes to passengers who are functionaly able to use fixed-route services. Planning for both MTS and
SunTran is provided by the Ocda/Marion County MPO.

MTS operates 82 vehiclesin Marion County, with 89 drivers, eight operations staff, 31 support
employees, and seven maintenance personnel. The operator provides 189,000 annud trips
(approximately 725 trips per day). 40% of these trips are standing orders and the remainder are trips
that are scheduled at least three daysin advance. Prior tojoining the ITS project, MTS wasusng a
computerized system for reservations, but was doing scheduling by hand. The operator was having
some operationd issues with the reservations software, including the fact thet it was not Y 2K compliant.
While some modified service routes had been developed with the standing order trips, much of the
paratrangt service provided was done on a demand-responsive basis.

4.3  Project Goals and Objectives

43.1 Stakeholders

The Florida Rurd ITS Demonstration Project has had anumber of stakeholders. The organizations that
have been the mogt heavily involved in the deployment are the CDT and the participating CTCs. Much
of the funding for the program was provided by the FTA, dthough the CDT and the CTCsadso
contributed significant funds to the project. The organizations that performed project evauations are
a0 gakeholders. Battelle preformed the Federd evauation under the direction of the Volpe Nationa
Trangportation Systems Center. The University of South Florida, Center for Urban Transportation
Research (CUTR) was the locd evduator for Phase 1 of the deployment. For the Phase 1 local
evauation, data were collected by the Northeast Florida Regiona Planning Council (NEFRPC).

The vendors who provided the technology for the system can dso be consdered partnersinthe ITS
project. The following vendors participated in Horida s rurd ITS deployment:

Route L ogic: Provided the Paralogic software that was indtalled at dl participating CTCs, as well
as the RouteM ap software for the Marion MPO. Routelogic dso did the integration between the
AVL sysemsin . Johns and Flagler Counties, and their Paralogic software.
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Hyperdyne: Provided the upgraded Guardstar AVL units for Flagler and S. Johns Counties during
Phase 1.

CES Technologies: Provided the AVL/MDT units for Putnam County.

Visual Risk Technologies. Nashville-based firm that provided integration between Putnam
County’s new AVL system and their existing software.

Additiondly, Carl Thornblad, the consultant who wrote the proprietary Putnam County software could
also be considered a stakeholder since his software was integrated with the AVL system ingtalled as
part of the ITS deployment.

4.3.2 Goals and Objectives

The CTD’s generd god for ITS deploymentsis to improve management and operations for its member
CTCs.

“The CTD bdievesthet ITS should be viewed as a set of tools for addressing transportation
management and operationa needs. ITSisdl about rea-time information gathering, anays's,
and dissemination. In addition, ITS represents the integrated application of advanced data
management, electronic communications, and other technologies. The CTD’sgod for the Rura
ITS Demongtration Project isto evauate the impact of I TS technology on overal productivity
and system efficiency in scheduling, driver accountability, and billing practices.”

The participating agencies had anumber of specific goas and objectives for the project. Origindly, the
overarching objective was to facilitate better coordination of inter-county trips, which would help the
counties better utilize vehicles and operators. However, Medicaid reimbursement requirements and
demographic shifts have curtailed inter-county Medicaid trips, which represent about one-third of the
CTCsrevenues. Thus, participants ability to meet the inter-county coordination god has been limited,
athough St. Johns County and Putnam County continue with some inter-county trip coordination efforts.
In addition, there were a number of other project gods, many of which have been met by the ITS

deployment, including:
Coordinate paratrangt trips with fixed route services,
Improve the billing process, especidly for Medicaid trips;

Improve productivity through the use of state-of-the-art management, dispatch, and scheduling
software;

Reduce wait time for passengers,
Reduce demand- response trips by encouraging use of fixed-route services,
Reduce in-vehidetrave time; and

8 Source: CTD Annual Rura Intelligent Transportation Systems Demonstration Grant Report, 2000.
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Minimize cusomer complants.

As described previoudy, the CTCsthat agreed to participate in the deployment al had different levels
of automation and operating parameters. Some were operating primarily modified service routes, while
others were providing primarily demand-responsive service. Some were aready coordinating with
fixed-route providers, while others were not. The parties involved hoped that the technology would
help them bridge some of these differences in order to better coordinate their services.

4.4 Description of the Application and Technology

During Phase 1, the CTD chose Routelogic’' s Paralogic software package for ingtdlation at the
various participant stes, feding that this software best met the functiona requirements of the project.
The software has been inddled &t dl CTC locations, although Putnam County has ingalation on only
one workstation, alowing them to interface with the other participants.’ For most of its everyday
operaions, Putnam County is using the software it had ingtalled prior to participating inthe ITS
deployment. Paral_ogic has arange of modules including vehicle scheduling and routing, taff
scheduling, trip scheduling, call-intake, mapping (usng Maplnfo as the GIS component), and payroll
assstance. Reports can be produced using Crystal Reports software. Figure 4-1 shows the
reservation screen that is part of the Paralogic software and figure 4-2 shows the screen that is used to
enter client information. Thisinformation is then stored in a database for future reference.

One of the desired functions of the software was to assst in the Medicaid digibility and billing process,
In order to accomplish this, the Paralogic software had to interface with the state Medicaid fisca
agent’s (Consultec) processing software, WINASAP2000. The participating CTCs were sent a new
verson of Paral.ogic in November 2000, which included integration of Consultec’'s Medicaid
processing.

During Phase 1, the CTD dso ingtdled hardware and servers configured with Windows NT operating
systems and performed upgrades to the CTCs hardware where required. Additiondly, the CTD
initiated procurement and inddlation of AVL unitsin FHagler and St. Johns Counties and new
AVL/MDT unitswith card readers for Putnam County’ s entire vehicle fleet. In Flagler and S. Johns
Counties, ingalation of AVL unitswas limited to asmal number of vehidles used for out-of-county
trips. The units selected for FHlagler and St. Johns Counties were Hyperdyne' s Guardstar AVL units.
The AVL/MDT unitsingdled in Putnam County were TRK -240 units by CES Technologies. The
integration of Putnam County’s AVL system with their mapping software was done by Visud Risk Tech
of Nashville, while the other two counties integration was done by Routelogic.

° As of August 2002, Putnam County was no longer using the Routelogic software.
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Call-in Orders
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Figure 4-1. Reservation Screen in Paral ogic Software
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Figure 4-2: Client Information Screen in Paral ogic Software
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During Phase 2, the Paral_ogic software was ingtdled in Marion and Alachua/Levy Counties.
Additiondly, Flagler, St. Johns, and Marion Counties planned for procurement of upgraded AVL/MDT
unitsfor their vehicles. However, due to funding congraints, they had decided not to purchase the units
asof August 2002. The new unitswill be part of Routel_ogic’s Vcomm system, which includes GIS
software that eectronicaly communicates with vehicles and displays their locations on adispatch
workgation. The units are able to communicate with the digpatch station using radio or cell phone
technology.

4.5  Design, Operations, and Performance
451 Needs Assessment

The CTD conducted operationd studies of each of the participating CTCs in order to identify thelr
needs and changes that needed to be made prior to the ITS deployment. The results of the operationa
studies led to recommendations to upgrade computer hardware and software required to run a
paratrangt software package and later to interface with AVL, MDTS, or other rurd trangt ITS
goplications. The CTD dso spent time identifying reporting and billing enhancements to Paral_ogic that
would enable participants to comply with the CTD’s reporting requirements.

4.5.2 Training

During both phases, the CTD facilitated vendor training on the Routelogic software and on
enhancements in new releases. Additionaly, during Phase 2, Flagler, &. Johns, and Putnam County
provided the new participants with a substantial amount of peer training and technica assstance for the
Routelogic software. The CTD has truly embraced the train-the-trainer approach. The new
participants indicated that the peer training was especialy helpful, not only from atechnica perspective,
but dso in facilitating cooperation between members of the various CTCs. In future phases, the CTD
plans to continue encouraging peer training as away of reducing technology implementation costs.

4.5.3 Operational and Other Challenges

In generd, Phase 1 of the deployment ran smoothly, while some implementation issues were
encountered in Phase 2. Neither of the Phase 2 CTCs had Y 2K compliant systems, which resulted in a
push to complete implementation by January 1, 2000. However, the federd ITS funding did not
become available to these systems until November 1999. Therefore, the participants were faced with
an extremdy short time frame to purchase and ingtd| the necessary hardware, train employees on the
new system, and “scrub” the data to be entered into the new system.

Because of the rushed implementation deadline for these two systems, the deployment was not done
incrementdly, asit wasin the first phase. Additionaly, testing of the system was limited since it had to
be fully operationd within two months of receiving the funding. Consequently, the two CTCs
experienced sgnificant hardware and software problemsin the first months of operation. Additionaly,
the agencies had anumber of unexpected costs in these first months, including expenses for additiona
software and overtime as gaff tried to get the system up and running. However, during 2001, sgnificant
progress was made towards remedying many of the problems faced by the Phase 2 participants.

Final Best Practices Report 4-12



As described earlier, another issues, though not directly related to the ITS implementation, surfaced in
the first year of Phase 2 when a private, for-profit company was designated the new CTC for Alachua
and Levy Counties. The new designation created a non-disclosure issue with the mohility management
software, and lead to the removal of the two counties from the demongtration project.

4.5.4 Perceived Benefits of the ITS Deployment

When the project was deployed, the participants identified the potentia benefits of the system, including
the fallowing:

Decreased the number of out-of-county vehicle trips, since there would be better service
coordination, alowing passengers to utilize multiple operators,

Increased level of intra-county service;

Increased productivity, since the system could help the CTCs with multi-loading (i.e., scheduling
more than one passenger onto avehicle);

Increased attractiveness of the service to “choice’ riders, which could potentially increase farebox
revenues,

More accurate and timely billing, and reduction in time spent on these adminigrative functions, and
Decreased response time since vehicle scheduling would be more automeated and efficient.

4.6  Project Costs and Revenue Sources

Thefirst phase of the project, which began in 1997, was funded with a $200,000 FTA demongtration
grant. Phase 2 of the deployment began in 1999 and included an additiona $200,000 from the FTA
and a $50,000 match by the CTD. The CTD dso required a 10 percent match by each CTC
participating in the project. In redity, the match at most CTCs exceeded this requirement dmost
threefold. The participants willingness to continue contributing financialy to the project is evidence of
their commitment to seeing the deployment succeed. The specific dlocation of funding for each of the
project participants is listed below.

Phase One Participants

Flagler County $60,000
Putnam County $60,000
St. Johns County $60,000
NEFRPC $10,000
CUTR $30,000
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Phase Two Participants

OcalaMarion MPO $5,000
St. Johns County $30,000
Putnam County $5,000

Marion County $60,000

Flagler County $35,000
AlachualLevy Counties $60,000°

4.7  Participant Reactions
4.7.1 St.John’s County CTC

. Johns County's CTC, the COA, has been using the Paral_ogic software for approximately three
years. According to COA saff, the paratranst software turned the operation in &. John’s County from
agruggling operation to a thriving, cost-effective service. A number of years ago, the CTD and the
community recognized that the COA needed substantial help on a number of management issues. For
example, the COA was six months behind in its Medicaid billing and was experiencing severe cash flow
problems. The community, funders and the local coordinating boards had lost confidence that the COA
could provide quality trangt services. With the paratransit software in 1998, the COA has been ableto
bill Medicaid regularly and has dramatically improved the level of serviceit providesto itsriders. The
increased efficiencies and new scheduling capabilities have even dlowed the COA to solicit new funding
to implement amore traditiona fixed route service caled the Sunshine Bus Company. COA deff feds
the dramatic turnaround would not have been possible without their participation in the ITS
demondtration project.

Description of the ITS Deployment

The Paralogic software was ingtdled on St. Johns County's computersin Fal 1998 and was fully
operationa by January 1999. The COA initidly attempted to run the program on their existing
computer, but found that they were not powerful enough to handle the software. For example, the
system was so dow that trip requests had to be taken manually and then scheduled into the system at a
later time. This Stuation was remedied when new hardware was ingtdled in January 2000 as part of the
project's second phase.

Phase 1 dso induded the ingtdlation of GPS-based AVL on three of the COA's vehicles. However,
the organization has found thisingdlation to be of limited use since the entire fleet has not been outfitted.
Consequently, the COA has not yet redized the benefits of the technology and will likely not do so urtil
agreater number of vehicles have been equipped with an AVL system.

10 Note that Alachuaand Levy Counties originally participated in Phase 2 of the project, but ultimately ceased participation
when their CTC designation changed.
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The Paral_ogic software has been ingtdled on al of the COA's workstations and facilitates a number of
functions, incdluding scheduling and hilling. Fgure 4-3 shows the dispatch screen that can be viewed by
digpatchers and schedulers. Although the software has batch scheduling capability, the dispatchers
normally formulate service routes manudly from standing orders. When the software wasinitialy
ingtaled, dispatchers did attempt to use the batch scheduling function. However, they felt that they
could schedule the subscription services more quickly and accurately by hand, given their extensve
knowledge of the trangt system. Thus, the base standing orders are smply saved in the automated
system as regular trips. According to the COA, some of the “bugs’ are till being worked out by the
vendor with the batch scheduling function, so in the future the schedulers may again attempt to use this
feature.

The software has helped the COA divide the county into a number of service zones. Digpatchers and
drivers are generdly assigned to a specific zone so that they can familiarize themsaves with thet area.
Astrip requests are received, they are routed to the dispatcher who is assigned to the zone of the trip
origin. If the digpatcher is unable to schedule atrip, it goes into the “unrouted list” and is scheduled at
the end of the day.

In addition to holding the standing orders and dlowing the dipatchers to assign trips to vehicles,
Paral_ogic maintains a client database (including information about sponsoring organizations), compiles
datafor billing purposes (such astrip distance, as shown in figure 4-4), and formulates manifests that
can be printed out for drivers. Figure 4-5 shows the client entry screen included in the software, and
figure 4-6 shows an example of how the dispatcher can sdlect from anumber of manifeststo print. The
system can dso print maps for new drivers who are unfamiliar with their service areas. Ultimately, the
software will dso dlow the COA to check Medicaid igibility through alink to the state's Medifax
sysem. The COA has found that the information maintained in the system is helping them tremendoudy
with their Medicaid billing process.

Training

All transportation gaff at the COA were trained on functions related to their respective tasks, aswell as
cross-trained on other functions of the system. The COA received training from RouteLogic, and has
also taken advantage of peer-to-peer training opportunities, particularly from FHagler County, which has
acted as the pilot for many of the syslem components and upgrades. Also helpful was the fact that the
COA hired anew Director of Operations, who had been involved with the Flagler County CTC when it
began using the paratransit software.

On aday-to-day bass, g&ff at the COA rely on the software' s help screens for assistance since no
manua was provided with ParaLogic. Staff at the COA fed that the formd training could have been
better, and that training after upgradesis particularly scarce. However, their use of the peer-to-peer
training network has helped somewhat with thisissue.
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Figure 4-3: Dispatch schedule screen in Paral ogic Software
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Benefits of the ITS Application

Managersin . Johns County noted a number of benefits resulting from their participation in the Rurd
ITSproject. They found the operational studiesto be very hepful, independent of the ITS application.
The operationda analyss forced them to carefully examine their system and recognize what they were
doing well versus what could be improved upon. Asaresult of the analyss, the COA brought in an
outside consultant to help with the deployment.

One of the more significant advantages of the new software is that it has alowed the schedulers to enter
subscription routes (modified service routes) into the system. These modified service routes are
comprised of standing orders. The schedulers then schedule other trip requests around these modified
sarviceroutes. The COA fedsthat this practice has reduced the amount of time required to schedule
trips, added predictability to their operation, and increased vehicle productivity.

Additionally, the ITS project has alowed the COA to establish cooperative agreements with the Hagler
and Putnam County CTCs. For example, prior to participating in the ITS program, the COA would
typically have to assgn avehicle and driver to stay in Gainesville al day when aclient had an
gppointment at one of the Gainesville hospitals. The improved coordination has alowed the COA and
the Putnam County CTC to agree on atransfer point so that the CTC in Putnam County takes St.
Johns' clientsto the hospitals. Thus, clients can more easily make
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Figure 4-4. Client Route Path and Computed Trip Distance

Client Entry

El I N

_ Keyboud | [ efclerts ] Generslpublc |

cart, doha

Cart, Milly

Carte, Martin
Cartee, VYera

Carter, Bertha
Carter, Charles
Carter, Charlotte
Carter, Dianna Eliz.p4

Figure4-5: Client Entry Screen in Paral ogic Software
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Figure 4-6: Print Manifest Screen in ParalL ogic

these longer, inter-county trips. This arrangement is exactly the type of coordination the CTD had
hoped would develop with the ITS deployment.

On amore quantitative level, management staff report that the software has alowed them to reduce their
intake, billing, and schedule staff by haf. Improved scheduling procedures (multi-loading and
development of “fixed” routes) alowed them to provide more trips per hour with better on-time
performance and greater customer satisfaction. The software alows them to build and maintain repest
customer trips with little time or effort. Intake operators can usudly schedule trips onto the routes when
reservaions are taken, rather than having to cal customers back once they have found an available time.
Specific improvements achieved as aresult of the ITS deployment include:

The COA has reduced the adminidtrative staff associated with cal intake and reservations,
scheduling, dispatch, and billing from 8 to 4.5 staff pogitions.

They have increased the number of group trips and improved scheduling efficiency. Specificaly,
productivity has increased from .5 trips per vehicle hour three years ago to 2.5 trips per vehicle hour
currently.

The billing coordinator has been reduced from a 40-plus hour position to a20-hour per week
position.

The COA has been able to more efficiently schedule drivers, which has minimized driver cogs,
reduced vehicle time, and reduced the number of split shifts necessary to meet customer demand.
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Other Considerations

One of the chdlenges COA faced was dedling with the amount of *scrubbing” needed in order to
integrate their customer database with the new software. They needed to make significant changesto dl
customer addresses s0 that they would be compatible with software. Agencies should redize that data
preparation may be asgnificant effort when anew system isto be implemented.

The COA a0 fedsthat they underestimated what was needed in terms of computer hardware
capabilities, even though operationa analyses were done. On paper, it appeared that their computers
met the vendor specifications, but in practice, the computers were not powerful enough to ded with the
software. Additiondly, the quality and type of hardware is an aspect that should be carefully considered
by agenciesingdling new software. COA had “locdly built” computers that did not have the video
cards and components needed for the intensive mapping provided by the software. Thus, they ended
up having to completely upgrade their computer hardware after the software had been ingalled.

Finally, one of the unexpected benefits of the ITS deployment was increased community confidencein
the COA’s aility to operate an efficient, effective trangportation system. The increased community
support has alowed the agency to successfully
lobby for agrant to implement a more traditiona
fixed route service.

4.7.2 Putnam County CTC

Putnam County’ s Ride Solution was the most
technologicaly advanced of the Phase 1 and Phase
2 CTCsprior to joining the ITS demondration
project. Prior to joining the project, Putnam County
dready had an AvTrax AVL sysemingalled on 13
of itsvehicles. The AVL system had been ingtaled
in 1994. Full implementation on the entire fleet had

initially been planned, but was curtailed when Although the majority of their serviceis comprised of
funding was cut due to aMedicad criss. modified serviceroutes based on subscription trips,
Additionally, the county had a Mapix mapping Ride Solution also providestraditional demand

responsive service.

system, a cardreader system by Canyon
Development, and RIDES Management Software by Management Analysts (proprietary to Ride
Solution).

Prior to becoming involved in the demonstration project, Ride Solution had dready formulated a
number of modified service routes based on standing orders. Their AVL system and their scheduling
software helped in creating these modified service routes, which were based on a computer-generated
andyds of demand-responsive patterns. Ride Solution aso has a shuttle run to Gainesville that serves
as the trandfer point for other countiesin the ITS project. Although the mgority of their service
comprises modified service routes based on subscription service, they do also provide more traditiona
demand responsive transportation service. These trips are scheduled into the dots available between
the regularly scheduled service.
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Description of the ITS Application

Since the scheduling and dispatch software had been

Ride Solution provides afixed route
shuttleto Gainesville, facilitating
inter-county transfers.

Specificaly developed to meet Ride Solution’s needs, the
operator chose to continue using the proprietary software
ingteed of switching to ParalLogic. However, they did indal
Paral_ogic on one workstation so that they could coordinate
with the other participants. With the new ITS funding,
Putnam County was able to purchase upgraded equipment,
including 35 new AVL/MDT units with card reeders. The
units are TRK-240 units by CES Technologiesin Orlando,
FL. Additiondly, Ride Solutions was able to integrate the
new AVL sysem with its proprietary scheduling and dispatch

software with the help of Visud Risk Technologies from
Nashville. The following paragraphs provide amore detailed description of Putnam County’sITS
components.

Computer-Asssted Scheduling — Ride Solution’s proprietary scheduling software maintains a client
database, as well asinformation about the generd modified service routes. Cal takers have the ability
to take trip requests and fit them into the scheduled routes. The software automatically generates driver
manifests and alows dispatchers to locate addresses on amap in order to give drivers directions when
necessary.
AVL/MDT - The AVL/MDT tracking view provides ared time geographica display of vehicle
location, direction, and status. In addition to red time information, the AVL/MDT produces a number
of management reports.

The Vehicle Location Report dlows gaff to monitor their vehicle fleet’ s presence a specific
locations. The operations staff can produce a report on each vehicle showing whether they were at

aspecific location, as wel as the duration of
their dwell time at the location.

TheReport View alows g&ff to generate a
variety of graphica and tabular history reports
for any combination or group of specific
vehidles.

The Vehicle Activity M ap shows agraphica
display of collected vehicledata. A “snal trall”
shows the path and direction of the vehicle.

Underlying data reflects the status, speed, and
direction of the vehicle a each reporting point.

The Vehicle Activity Report creates atabular
report of the vehicle start time, end time, time
stopped, time moving, addresses visited or

stopped at, specific locations visited, speed, etc.
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The Driver Logon/L ogoff Report shows when drivers logged onto and off of the system, and is
used for payroll records.

Communications - Putnam County was able to use their existing radio system for the MDTs, but have
experienced some coverage problems. The radios are effective for a 25-mile radius, but have problems
outsde of that range. The MDTs do have a“sore and forward” feature so that, even if the vehidleis
outside of the range, messages will eventualy be sent to the digpatcher. The radio system operatesin
the 800 Mhz band with one repeater and a 400-foot antenna, located on the county’ s water
management tower. Use of the tower has been donated to the operator, so the cost isminima. Ride
Solution has only one channd, but is able to adequately handle both voice and data transmissons.
Although the MDTs have text messaging capability, Ride Solution does not often communicate viathis
method and does not see it as a high priority for future development. However, they have been ableto
use the MDTsfor payroll purposes, vehicle pre-ingpection reports, and to send trip manifests to drivers.

Benefits of the ITS Application

Theorigind god for the ITS project in 1994 was for the system to improve efficiency of the
transportation operation. Putnam County staff fed that the technology has accomplished thisgod,
particularly since the system went from providing primarily demand responsive service to formulating a
number of modified service routes. In addition, Ride Solution hoped the technology would facilitate
agency hilling. Thisgod has aso been accomplished since the software dlows the operator to track
billing data, thus streamlining the billing process.

Future Enhancements

Overdl, Putnam County’ s ITS components have met their origina goas for the project. Ride Solution
continues to upgrade their hardware and software, adding more functiondity asthey seefit. Inthe
future, there are afew specific improvements they would like to implement, including:

Software to provide a better audit trail for billing purposes by producing invoices.
The ability to create reports of driver hoursin order to facilitate payroll processng.

They recently ingtaled a 30-item pre-trip checklist for drivers on the MDTs and hope to begin using
that function in the near future.

Optimize the data flow. For example, it currently takes them two hours a day to print out the driver
manifests. They woud like to reduce the amount of time it takes for this function.

They plan to ingd| areservation module in the software.

Other Considerations

Management at Ride Solution indicated that training drivers to use the new system was somewhat
difficult. Thedrivers exhibited “big brother” fears, Snce the new technology was able to closgly monitor
their activities. However, once drivers were trained, they adapted well to the technology.
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4.7.3 Marion County CTC

Marion County Senior Services (MCSS) was approved for incluson in the ForidaRurd ITS
demongtration project in October 1999. At that time, the County had new fixed route servicesin its
small urban center (operated by another entity, SunTran). MCSSs gods for the technology included:

Improving scheduling efficiency, thereby increasing trip capacity;
Displaying clusters and patterns of trips;

Decreasing the two hour pick-up window, improving service to dients;
Helping in creating modified service routes with deviations;

Allowing them to interface with the fixed route system and inter-county routes that run into and
through Marion County; and

Assgting with billing and reporting, especidly for Medicaid trips.

MCSS would like to establish feeder routes to the Sun Tran fixed route service, but has put this on hold
until they can precisaly identify rider origins, destinations, clustering and patterning.

Description of the ITS Application

The ITS gpplication in Marion County provides automated scheduling and dispatching functions using
the Paral_ogic software. Prior to being involved in the project, MCSS used their computers only to
take reservations. All scheduling was done manualy. Now the Paralogic software is used to take
reservations and schedule trips. The software maintains a client database and saves standing orders that
have been optimized and manually formulated into modified service routes by the dispatchers (using the
maps generated by the software, as shown in figure 4-7). The system aso keeps track of actual
passenger trip distances, which are used for billing purposes.

MCSSinitialy purchased one server, eight workstations, nine monitors, and seven UPS battery back-
ups. Additionaly, they purchased alarger hub to relieve network “lock ups’, and upgraded to alarger
modem to accommodate Medicaid billing. 1n addition to purchasing Routelogic’ s software, MCSS
aso purchased PC Anywhere and ProComm Plus (communi cation software gpplications) for remote
access by Routelogic support staff and eectronic billing to the Medicaid fiscd agert. Some of the
hardware upgrades and software purchases were unexpected costs, and the need for the software to
interface with Medicaid was unanticipated. This interface became necessary dueto achangein
Medicad hilling practices.

Training

Although MCSS gaff did recelve some training from Routelogic, the mgority of their learning has
come from trid-and-error with the software and from peer-to-peer training from Hagler County. Staff
spent acouple of daysin Flagler County, learning about the Paralogic software and about Crystal
Reports. However, key to the peer-to-peer training was recognizing that their operation was somewhat
different than the operation in Flagler County, and figuring out how to trandate what they had learned.
For example, Flagler County has 80% standing orders, while Marion County only has 40% standing
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orders. This meansthat MCSS receives a Sgnificantly higher number of cdlsfor trips than Hagler
County. Staff needed to keep thisin mind when gpplying their newly acquired knowledge.

Operational Challenges

MCSS has been experiencing some operationd issues with the technology and has not been able to fully
accomplish anumber of important gods. Prior to joining the project, Marion County did not have Y 2K
compliant computer software or hardware. Also, their employees did not have experience with geo-
coding, mapping, GIS, GPS or Windows software. Consequently, MCSS had to absorb considerable
overtime costs during the first months of implementation, particularly because the ITS system had to be
up and running by January 2000 and funding did not become available until November 1999, resulting in
an incredibly smdl window for implementation.

Asof February 2002, the ITS gpplication in Marion County was still experiencing a number of
operationd problems, including:

The system would crash if they tried to do other functions while printing driver manifests.
The Medicad hilling interface was not working correctly.

Some functions were very dow, which was impacting cdl intake and scheduling. The scheduling
process was taking up to Sx minutes, so the dispatcher often had to take the reservation on paper
and then put it into the system a alater time. Prior to implementing the new software, scheduling
could be done in approximately one minute.

The program did not recognize when a vehicle was full.
The program did not recognize map geography accurately.

Driver manifests produced by the software were confusing and difficult to read. Therefore, drivers
were color-coding them with highlighters.

Schedulers were having difficulty changing standing orders, routes, and client addresses once they
were in the systlem. The software did not handle automated batch scheduling as well as the county
had hoped it would.

The agency hired an outside consultant to evauate the technology and recommend corrective measures
after they began experiencing problems with the syssem. The consultant cost was $2,000, and his
recommendations resulted in an investment of $4,400 in hardware upgrades. Although the upgrades
improved system performance to some degree, MCSS was gtill experiencing problems with system
performance as of February 2002.
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Figure 4-7: Screen Showing Fixed Route and ADA Boundary in Marion County

Benefits of the ITS Application

Although MCSS has had some issues and challenges in implementing the I TS gpplication, they have aso
redlized some bendfits from the technology. The managersfed like they have more informeation available
a thair fingertips, which alows them to do their jobs with less stress. For example, the software alows
them to see an activity report for any route, as shown in figure 4-8. The mapping capabilities of the
software have made it much easier for schedulers to schedule trips and service has therefore become
more productive. Additiondly, reporting is much better with the new system, which helps with billing
and in tracking operations.

Other Considerations

Perhaps the biggest issue faced by Marion County was the short timeframe they were given to
implement their ITS gpplication. Since funding that was promised in July 1999 only became available in
November 1999, MCSS had four months less than anticipated to get the system up and running. The
rush to deploy the system was particularly important since the agency’ s existing systems were not Y 2K
compliant. In retrospect, managers at MCSS fed that they would have benefited from an incrementa
start-up with afull acceptance-testing program. Because of the short timeframe for implementation,
they did not have time to fully “scrub” the data before the system came ont-line. Furthermore, they
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would have liked to have had more time to train saff on the new system. Managers fed that they were
somewhat “naive’ and didn’t know which questions they should have been asking during the
implementation. Their experience points to the importance of looking a the experiences that other
agencies have had with smilar implementations and trying to learn from their successes and mistakes.
Their experience a0 points to the value of bringing in technica expertise a the outset of a project.

4.8  Additional Project Considerations

The previous sections have highlighted a number of important considerations for agencies consdering
Rurd ITS implementations. The following sections describe additional considerations.

4.8.1 The Planning Process

The CTCs agreed that the operationd studies were useful, independent of the technological
components. The analysis helped them look carefully at their systems and see what they were doing
well versus what they could improve upon. Additiondly, the CTD required that the software vendor
provide an explanation of the needs for data“scrubbing” and conversion, minimum hardware
gpecifications, and training plans for the various CTCs. Case studies at other agencies have highlighted
the importance of doing comprehensive needs assessment and planning prior to procurement and
implementation. The successes experienced by many of the FHorida demonstration project participants
support the importance of pre-deployment planning.

Agencies should aso keep in mind that, for al practica purposes, there is no such thing as " off-the-
shelf" software. Even when purchased for a single paratrandgit operation, significant customization is
needed to provide the functiondity required by the end user. This point isal the more sdient when
multiple agencies are dated to get the same basi¢c software package. In Florida, each of the CTCs had
different needs and planned to use the software to a different degree. For example, in Hagler County,
where standing orders comprise 80% of trips, the software dedlt well with scheduling demand
responsve trips. However, Marion County has only 40% standing orders and therefore schedules a
much larger number of demand responsive trips on adaily basis. Whereas Hagler County has had no
problem with the software' s performance, Marion County continues to experience operationa
difficulties

48.2 The Installation Process

One notable practice in Foridais the way in which upgrades and enhancements are made to the
Paral_ogic system. When a customer requests an enhancement, Routel_ogic devel ops a beta version of
the software that includes the enhancement. The beta version is sent to the participant who requested
the change, and this participant in turn spends time testing and ng the new feature. Once the beta
verson has been adequately tested, it is sent to the remaining participants. This practice minimizes
disruption to the CTCs by not having them ingal versions with beta features that are not ready for
release. Additiondly, upgradesto the software can be easily indalled at the various agencies since they
can be done using remote access software.
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Activity for route 16 for 02/05/2002 - Tue

02/06/02 - 836 am. - nh transterred the 1:30 p.m. tip for Wesselhoff. John to route Mo show, T he pick-up tme was not changed.
0208402 - 8:35 a.m. - nh transterred the 1:00 p.m. tip for Gordon, Minnies36 to route Mo show. The pick-up time waz not changed.

02/05/02 - 1226 p.m. - nh tranzfered the 2:30 pom. trip for Boyce, Marcella to route Mo show, The pick-up time was not changed.
02/05/02 - 1225 pom. - nh tranzferred the 171:26 a.m. trip for Bopce, Marcella to route Mo show, The pick-up time was not changed.

02/05/02 - 10:31 am. - nh transferred the 10:04 a.m. trip for Gordon, Minnied36 to route No show, The pick-up time was not changed,

02/04/02 - .58 am. - BJ tranzferred the 1:05 p.m. trip for Wilkon, June from route 1. The pick-up time was not changed.

02/04/02 - 3:55 am. - BJ tranzferred the 10:79 a.m. trip for Wilzot, June from route 1. The pick-up time was not changed.

02/04/02 - 319 am. - BJ changed the mokbility ta Armb from for the 7:00 a.m. trip for Depat,

02/04/02 - 319 a.m. - BJ changed the sponsar to NAA from for the 7:00 a.m. trip for Depat.

02/04/02 - 3:19 a.m. - BJ changed the trip type to Mone from faor the 7:00 a.m. tip for Depot.

02/04/02 - 3:19 a.m. - BJ changed the driver from none to Gary Daviz.

02/04/02 - 3:18 a.m. - BJ transferred the 12:00 noon bip for Mangzfield, Buzsell to route 200 The pick-up time was not changed.

0204202 - 317 am. - B trangfered the 8:26 a.m. bip for &mnau, Julie to route £-SUB PROFESSIOMAL. The pick-up time was not changed.
02/04/02 - 316 a.m. - BJ transtered the 12:00 noon bip for Coicou, Lucita to route 35, The pick-up time was not changed.

02/04/02 - 9:15 a.m. - BJ transfered the 12:00 noon tip for Flagler, Odell to route 2. The pick-up ime was not changed.

02/04/02 - 3:14 a.m. - BJ tranztered the 1:15 p.m. trip for Cohen, Betty to route 8. The pick-up time was not changed.

02/04/02 - 3:14 am. - BJ tranzferred the 1:19 p.m. trip for Peters, Cora to route 10, The pick-up time was not changed.

02/04/02 - 3:13 a.m. - BJ transfered the 3:00 p.m. trip for Peters, Cora to route 10, The pick-up time was not changed.

02/04/02 - 9:12 a.m. - B transferred the 12:00 noon bip for Amau, Julie to route Z2-5UB PROFESSIONAL. The pick-up time was not changed.
02/04/02 - 2:12 am. - B transferred the 356 a.m. trip for Cohen, Betty to route 8, The pick-up time was not changed,

02/04/02 - 317 am. - BJ transferred the 11:30 a.m. trip for Basdeo, Moonish Steve to route 12, The pick-up time waz not changed.

02/04/02 - 310 am. - BJ tranzferred the 8:34 a.m. trip for Gore, Louise/25 to route 35, The pick-up time was not changed,

02/04/02 - 3:09 a.m. - BJ tranzferred the 11:00 a.m. trip for Gore, Louize/25 to route 35, The pick-up time was not changed.

02/04/02 - 3:09 a.m. - BJ tranzferred the 9:19 a.m. tip for Flagler, Odell to route 2. The pick-up time was not changead.

02/04/02 - 3:08 a.m. - BJ transferred the 11:15 a.m. tip for Wiliamsz, Geraldine to route Z-5UB PROFESSIOMAL. The pick-up time wasz not chan

Figure 4-8: Activity Report Generated by Paral ogic

4.8.3 Other Considerations

From the gart, the CTD emphasi zed the importance of evaluating the on-going success of the ITS
deployment to make sure it was meeting participants gods. At the end of Phase 1, CUTR was
commissioned to do a quantitative evaluation of the project for the State. The Northeastern Florida
Regiona Planning Council (NEFRPC) was hired to do data collection and, together, the three Phase 1
participants, the CTD, and the researchers settled on a number of measures that would be used to
evaduae the project. While the andysis showed that the project had not increased inter- county
coordination as much as the participants initialy had hoped, it did help the participants redize thet there
were other dynamics within the project that required attention and that success should not be measured
soldy by the increase in inter-county trips. When federd evaluators began looking at the project, they
not only conducted quantitative andyss, but dso spent time interviewing staff a each of the participant
sysems. Through this process, participants recognized a number of other project benefits, which
ultimately served to give them a better sense of accomplishment and purpose.

Another point that came across strongly in the FHorida case study was the importance of peer-to-peer
training in the success of the project. While the vendors provided training, the participants fdt that they
learned the most from their peers who had aready implemented the system components. Not only is
this type of training effective, but it can aso serve to minimize the codts of project implementation by
reducing the amount of vendor training required.
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4.8.4 Unexpected Benefits

The Horida Rurd ITS Demongtration project has resulted in a number of unexpected benefits, as
follows

Locd agency gaff have increased their skill level and developed technicaly and professiondly by
learning the new technologies;

The operationd studies provided assistance to the CTCsin al management aress, not just
technology. Infact, it' sdifficut to separate I TS success from other organizationa changes. ITS
helped to “ prime the pump,” but improvements often came from new ideas and management
practices,

Participants devel oped increased sdlf- confidence through education and exposure to technology,
making them more open to new technology-based approaches to doing business;

The technology improved employee performance and value, and

The project increased peer-to-peer cooperation through successful support and training from
neighboring agencies. The new coordination has built strong relationships between funding agencies,
funding recipients and vendors.

49  CTD Future Plans

CTD fedsthat there are opportunities for the ITS project to grow through use of the GIS gpplications.
They hope to use the technology to andyze trave patterns, which will alow them to further regiondize
trangportation services and promote even better coordination among the CTCs. Additiondly, the CTD
plansto develop fixed-route overlays for the GI'S applications so that opportunities for coordination
between service provided by the CTCs and fixed route services can be more eadly identified.

The CTD dso plansto expand the trip types included in the project, as well as agency participation.
The third project phase will expand the program to Union County. Union County provides
gpproximately 60 trips per day and currently has no computers or technology. One of the key issuesin
Phase 3 will be related to converting client, schedule, vehicle, and other data from legacy systemsto
ParalLogic. The CTD redizesthat data converson is not only costly but requires sgnificant data
manipulation. Additiondly, training is expected to be very important in Phase 3 and the CTD hopesto
rely heavily on the peer-to-peer training method it has aready started developing in Phase 2.
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Section 5 New Mexico (ATRI)

5.1 Case Study Overview

In 2000, spurred by welfare reform and the corresponding need to better manage transportation being
provided to welfare clients, the ATRI & the University of New Mexico began to develop a Web-based
software gpplication to coordinate rurd transportation funding. The Client Referra, Ridership, and
Financia Tracking (CRRAFT) system is an interagency effort that includes the New Mexico
Department of Labor, the New Mexico Human Services Department, the New Mexico State Highway
and Transportation Department’ s Public Transportation Programs Bureau (PTPB), and rurd transit
service providers.

The project has three mgjor components and a number of unique features. Part 1 involved developing a
Web-based software program to certify and schedule trips, track riders, bill trips, and generate reports.
After consdering avariety of off-the-shelf products, ATRI and PTPB decided to build their own Web-
based application. The project was designed to address the diversity and spatia distribution of transit
systems by having a sngle application reside on a server which is accessible to agency users over the
Internet. ATRI believesthat the Web-based design will save costs and time of ingaling,
troubleshooting, and upgrading software. Part 2 of the project involves establishing the Internet
connections between the CRRAFT server and the rura agencies so they can access trip information, do
billing, and produce reports without having the CRRAFT sysem indalled locally. At thetime of the Ste
visit, the Beta testing phase had been completed and ATRI has performed initid training at two rurd
trangt sysems. Once the system isimplemented & al 26 of the trandt systems, ATRI estimates that
gpproximately 150 vehicles will be tracked and between 3,000 and 5,000 clients will be included in the
system.™* Part 3is procurement of amultipurpose dectronic farecard system and in-vehicle card
readers that will be integrated with the CRRAFT system. The farecard will use the state's current
electronic benefits transfer (EBT) card to issue transportation privileges to human services clients.
Infrequent generd public riders will aso be able to buy disposable, magnetic stripe passes that can be
used on the trangt vehicles, while frequent generd public riders will have accessto acard Smilar to the
EBT card.

Monitoring of trangportation providers by state agencies is often viewed as a difficult task in the trangit
community. Development of the CRRAFT system provides amodel of how agencies can use
technologica solutions to help improve the coordination between funding agencies and their
subgrantees. The gpplication itsdf has sparked the interest of the FTA/FHWA Joint Programs Office
(JPO), which has provided funds for CRRAFT development and training efforts. The JPO hopesto
use the system as a nationd showcase for this type of rura trangt ITS gpplication.

M The system will aso track an unknown number of general public riders.
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ATRI Case Study Field Work

In order to learn about the CRRAFT system, the research team conducted a Site visit on May 8 and 9,
2002. The gtevist was coordinated with ATRI staff and included avisit to one of the trangit system
locations (Los Lunas). During the gte vist, the team interviewed the following ATRI Steff:

Judith Espinosa, Director;

Matthew Baca, Transportation Research Programs Manage;
Nancy Bennett, Program Manager;

Mary White, Program Coordinator; and

Jack Vaencia, Consultant, TransCom. ™

Additiondly, the team spoke with the following transportation administrators:

Pearl Lucero, Transportation Manager, Village of Los Lunas,
Shereen Snare, Adminigrator, Village of Los Lunas, and
Larry Alflen, Director, Zuni Entrepreneurid Enterprises.

5.2 Project/System Background and History

The New Mexico State Highway and Trangportation Department (NMSHTD) and its Public
Trangportation Programs Bureau (PTPB) have long recognized the importance of transportation in
maintaining the State' s economic well-being and the qudity of life for itsresdents. When wdfare
reform occurred at the nationa level, the PTPB began to investigate transportation barriers affecting
New Mexico's Temporary Assstance for Needy Families (TANF) recipients. In November 1998, the
PTPB contracted with ATRI to produce areport entitled Public Transportation: A Priority Link in
Moving People to Work. The study found the lack of adequate transportation to be one of the
greatest barriersimpeding peopl€ s trangtion from Wefare to Work (WtW). This study led to amore
comprehensive effort titled Moving Forward: A Transportation Toolkit for Welfare Reform, which
was funded by the New Mexico Human Services Department (HSD), Income Support Division (1SD).
The Toolkit underscored three important points:

Many governmenta departments and agencies provide ass stance to the same populations of
individuds,

Thelack of trangportation often prohibits people from accessing programs which could lead to
economic sdf-sufficiency; and

No matter how grest the opportunity or how well-designed the assistance program, if people do not
have reliable and affordable trangportation to get to their destinations, these opportunities and
programs might aswell not exist.™

12 3ack Valenciais a consultant who has worked conti nuously with ATRI in implementing the CRRAFT system.
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The Toolkit helped to show that coordination between different agencies and programs could be
beneficid to both the transportation- disadvantaged persons they were trying to serve and the agencies
themsdves. Eventudly, the Toolkit became the statewide strategic Job Access Reverse Commute
(JARC) plan for New Mexico. The document recommended that the State, community trangit
providers, and Triba departments and agencies work toward developing a coordinated transportation
system.

However, the agenciesinvolved recognized that coordination would be chalenging, particularly given
the large Size of New Mexico, the high poverty leves, and the low population dendties. The most
ggnificant barriers to coordination identified included the following:

Agencies were reluctant to coordinate transportation becauise they feared their funds would pay for
the trangportation of other agency’s clients. Thus, they needed assurance that their trangportation
funds would be used only for their own clients.

The different funding agencies (NMHSD, NMDOL, and FTA JARC) had varying reporting
requirements, which caused a great ded of adminidrative difficulties for the rurd trangportation
providers. In order to provide coordinated services, the differences in these reporting requirements
had to somehow be resolved.

The funding agencies wanted to Standardize client referrd, ridership, and financid information, but
were not sure how to do thisin the most efficient manner.

Recognizing that these barriers to coordination were significant, ATRI and its partnering agencies began
looking for atechnological solution to help with the coordination process. They looked at a number of
commercid, off-the-shelf products, ranging in cost from $18,000 to $30,000. Many of these software
products would require ayearly maintenance fee. After consdering and diminating severd of these
products, they decided to devel op a software package in-house that would standardize transportation
referra for clients of various agencies, authorize and track client trips, and report trip costs to funding
agencies. They fdt that they would be able to develop a product that was more suitable to their
environment a alower cost. Consequently, with funds provided by the PTPB, ATRI began

development of its Web-based software program,
CRRAFT.

During 2001, ATRI was faced with areduction in
funding for some of its trangportation projects.
However, because CRRAFT was viewed asan
important project that could not be delayed, the
Ingtitute continued work on it by providing their own
funding. At the sametime, they decided to gpply for
federa funding and were successful in obtaining
funding from the ITS JPO. ATRI'sfirst conference
cdl with the FTA occurred in December of 2001,

L os L unaswas one of thetwo transit systems

included in thefirst phase of CRRAFT
13 Moving Forward: A Transportation Toolkit for Welfare Reform, ATR Ingtitute, April 2000stallation.
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and the find contract was signed in January 2002. The agreement will provide ATRI with $300,000
over the next 2 years for additiond development of CRRAFT and for training the end-users of the
system (i.e, the trangt systems). In exchange for the funding provided, the JPO hopes to use the
CRRAFT system as a showcase for other areas across the country.

Betatesting for the CRRAFT system by five trangt systems began in July 2001 and was dated to last
30 days. However, the workloads of staff at the trangit systems kept them from having adequate time
to test CRRAFT and, consequently, the Beta testing phase was extended to 90 days.

In January 2002, ATRI decided to work with two primary test users to ascertain which was the “best
fit” for amore directed fidd test. The Village of Los Lunas was selected for the following reasons.

The Director was interested in pioneering the software;

Los Lunasiswithin 30 minutes driving time of Albuguerque, where ATRI is located;
The Village planned to provide the trangt system with new computersin April 2002;
Internet speeds were acceptable a the trangt system;

Los Lunas Trangt is both a Section 5311 and 3037** subgrantee; and

Los Lunas Transit has a good working relationship with Su Parte, the TANF contractor for the
New Mexico Human Services Department in Vaencia County.™

Additionaly, ATRI decided to include the Zuni Reservation as one of the first test usersfor the
CRRAFT system. At thetime of the Rurd ITS stevist, ATRI had just made the CRRAFT system
available to gaff in Los Lunas and on the Zuni Reservation.

ATRI sdlected a contractor to provide the EBT card readersin 2001. According to ATRI, five
vendors responded to their Request for Information (RFI) for the system and two other Requests for
Proposas (RFPs). Their sdlection was based on a number of factors including cost and the
background/experience of the bidding firms.

5.3  Project Goals and Objectives
5.3.1 Stakeholders

The CRRAFT project isamulti-organizationa effort that requires agreet ded of coordination and
cooperation between the parties involved. Although a detailed description of the project participants
was not necessary in the other case studies, it isincluded here because it contributes to understanding of

14 Section 5311 funds capital, administrative, and operating expenses incurred in the provision of rural public transportation.
Section 3037, the Job Access and Reverse Commute Program (JARC), has two primary goals. Thefirst isto help agencies
provide transportation services in urban, suburban, and rural areasto assist welfare recipients and other low-income individuals
in accessing employment opportunities. The second is to increase collaboration among the regional transportation providers,
human service agencies, and related service providers, employers, metropolitan planning organizations, the state, and affected
communities and individuals.

15 CRRAFT Workplan submitted to the FTA/FHWA ITS JPO by ATRI, March 2002.
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the project. Funding isbeing provided at both the Federal and State level, and aso may be provided
by other governmenta entitiesin the future (such as the Navgjo Nation). Currently, key players at the
Federd, State and local levelsinvolved in the CRRAFT project are:

The PTPB;
The ATRI;

A number of rurad trangportation providers, most of which are members of the New Mexico
Passenger Transportation Association (NMPTA);

The New Mexico HSD, 1SD;

The New Mexico Department of Labor (NMDOL);

The Federd Trangt Adminigtration (FTA); and

The ITS JPO, which is providing funding for the CRRAFT project.

The following sections briefly describe the State and loca participantsin the CRRAFT project.

The Public Transportation Programs Bureau (PTPB)

The PTPB isabureau in the NMSHTD that oversees the state' s FTA Section 5310, 5311, and 3037
programs. Section 5310 funds capital acquisitions for transportation services designed to meet the
mobility needs of elderly and disabled persons. Section 5311 funds capital, administrative, and
operating expensesincurred in the provision of rura public trangportation. Section 3037, the Job
Access and Reverse Commute Program (JARC) “asssts states and localities in developing new or
expanded trangportation services that connect welfare recipients and other low income persons to jobs
and other employment related services. Job Access projects are targeted a developing new or
expanded transportation services such as shuttles, vanpools, new bus routes, connector servicesto
meass trangt, and guaranteed ride home programs for welfare recipients and low income persons.
Reverse Commute projects provide transportation services to suburban employment centers from
urban, rural and other suburban locations for &l populations.”*®

The PTPB’s overdl responshbility isto “administer grants and subgrants, sdlect subrecipients and
projects, comply with Federal requirements, and ensure that al subrecipients comply with Federa
requirements”*’ Both the NMHSD and the NMDOL have agreed that the PTPB should be the lead
agency in diminating transportation barriers of people moving from welfare to work. Because JARC
grants require aloca match, the PTPB leverages funds from the NMHSD and the NMDOL with those
from FTA JARC grantsin rurd New Mexico. The PTPB has been at the forefront of transportation
coordination in the State of New Mexico, and has provided significant levels of funding for ATRI to
study possible coordination opportunities. Likewise, the agency has provided support and funding for

16 Federal Transit Administration Website: http://www.fta.dot.gov/wtw/jarcgfs.htm
M New Mexico State Highway and Transportation Department Web site: http://www.nmhstd.state.nm.us/
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development and deployment of the CRRAFT system, particularly since the PTPB will act asthe Sate
adminigrator for the system.

The PTPB aso serves as the state-leve pass through for Section 5307 funds (urban system) for the
City of Santa Fe and the City of Las Cruces. While the City of Santa Fe has expressed interest in
participating in the CRRAFT system, the PTPB has no authority to require their participation.
Nonetheless, the PTPB may choose to accommodate them at alater dateif it deemsthis possible.

The Alliance for Transportation Research Institute (ATRI)

ATRI a the University of New Mexico “ creates redistic, workable solutions in transportation that
address current needs while anticipating future demand. The ATR Indtitute develops Strategies with a
constant eye to practicality. Itswork ranges from applied to conceptual knowledge developed for a
very red world.”*® ATRI has “become the nexus for transportation coordination activities between
New Mexico human services and trandit agencies. Inditute Saff have specidized in filling the niche
created when federd welfare reform, Welfare to Work, and transportation act reauthorization occurred
from 1996-1998."*

The CRRAFT system was the result of ATRI’ sredlization (and PTPB’s agreement) that effective
transportation coordination would require atechnologica solution in the State of New Mexico. With
both financid support and functiond input from the PTPB, ATRI has taken the lead in developing,
deploying, and maintaining the CRRAFT system. Recently, ATRI aso acquired additiona support from
the JPO to continue to support CRRAFT.

Rural Transportation Providers

Currently, there are 20 rurd trangt providersin New Mexico and 3 urban trangt providers, as shownin
figure5-1. Mogt of these trangportation providers receive both 5311 and 3037 funds (only afew
receive only 3037 funds, and a couple receive 5311 funds but not 3037 funds). Ultimatdly, dl
trangportation providers that receive JARC, WtW, and/or TANF funding will be required to use the
CRRAFT system. The transportation providers are spread throughout the State, which covers an area
larger than dl of the New England states combined, as seen in figure 5-2. The fact that New Mexico's
rurd transportation providers are so spread out across the State had significant implications for the
design of the CRRAFT system.

Mogt of the rurd transportation providers belong to a group caled the New Mexico Passenger
Trangportation Association (NMPTA). The NMPTA isa " nonprofit association comprised of (Sic)
individuas, organizations, rura trangt providers, and transportation vendors whose function isto
advance public transit in rurd New Mexico.”® Administrative and executive functions of the NMPTA
are funded by New Mexico's Rurd Trangt Assstance Program (RTAP), which provides training and

18 From the ATRI Mission Statement
19 CRRAFT Workplan submitted to the JPO
2. Public Transportation: A Priority Link in Moving People to Work”, prepared by the ATR Institute, October 1998.
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Public Transportation Urban, Rural, and WTW/TANF
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technical sessons on various regulations affecting rura transit providers. With the implementation of

CRRAFT, the coordination and collaboration
Figure5-1: New Mexico Urban and Rural Transt Systems
Source: Alliance for Transportation Research Institute
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Figure 5-2: Relative Size of New Mexico Compar ed to New England
Source: Alliance for Transportation Research Institute
among the rurd trangit providers (and between the providers and their funding agencies) will hopefully
be increased to an even higher leved.

The New Mexico Human Services Department (NMHSD)

In August 1996, the United States underwent one of the most significant welfare reformsin history when
the Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA) was enacted into
law. Theact diminated Aid to Families with Dependent Children (AFDC) and created Temporary
Assstance for Needy Families (TANF). The TANF program is overseen by the U.S. Department of
Hedlth and Human Services (DHHS). Under TANF, States, territories, and Native American tribes
receive block grants that are used to cover benefits, administrative expenses, and services targeted to
needy families. States may use TANF funds to develop and fund new gpproaches for serving clients
trangportation needs.

In New Mexico, NMHSD oversees the TANF Program, entitled New Mexico Works. Servicesto
clients under this program are provided by five contractors: the University of New Mexico, Highlands
University, San Juan College, New Mexico State University, and Western New Mexico University.
These contractors have the responsibility of determining whether dients are digible for transportetion
assistance under the New Mexico Works program and providing referras to the relevant transportation
agencies. Direct funding for trangportation from NMHSD is funneled through the PTPB, which
distributes funding to the corresponding trangportation providers.

Final Best Practices Report 5-8



Both the NMHSD and the NMDOL (described below) have been very supportive of PTPB’s effortsto
coordinate human services transportation in New Mexico and to develop the CRRAFT system. The
software will benefit these agencies in anumber of ways, including automating the transportation referrd
process, tracking revenue streams, tracking use of public transportation by their clients, and improving
information flow.

The New Mexico Department of Labor (NMDOL)

WtW, which is overseen by the U.S. Department of Labor, was created under the Balanced Budget
Act of 1997. Mogt WtW clients are a subset of TANF recipients. According to the Department of
Labor:

“Wedfare-to-Work (WtW) grants to States and local communities are intended to help hard-to-
employ welfare recipients move into lagting, unsubsidized jobs. The grants are used to equip
long-term welfare recipients and noncustodid parents — generdly those with poor education,
low sKills, and little job experience — with the resources and support they need to keep good
jobs. Local communities have the flexibility to design programs thét fit their particular needs”

In New Mexico, the NMDOL adminigters the State WtW Program. WtW funds may be used for job
retention and supportive services such as trangportation. The NMDOL contributes funds for the
provision of trangportation through the PTPB.

5.3.2 Goals and Objectives

In general, human service agencies and trangportation providers tend to have very different
organizationd cultures, which can sometimes make it chalenging for them to work together. For
example, human services agencies are usudly case-centered, while trangt providers are typicaly trip-
centered. Human service agencies measure their success by the number of clients served or reductions
in case loads, while transportation providers measure success using performance measures such asthe
number of trips provided, cost per trip, or cost per vehicle-hour. Therefore, the type of information
needed by these two groupsis very different.

Human services departments ask questions such as:

How many TANF clients were served?
Where did the clients go?
How much did the trips cost our agency?
At the same time, transportation agencies are asking different types of questions, such as.
How many trips did we provide?
How many vehidle-miles were traveled?

How many fares were paid and how many were billed to TANF?

us. Department of Labor, Welfare-to-Work Web site: http://wtw.doleta.gov/
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What was the cost per trip?

One of the primary purposes of CRRAFT isto bridge the differences between these two types of
organizations by providing both types of information with one sysem. Thus, one of the PTPB’s primary
gods in encouraging development of the CRRAFT system was to standardize the data and information
provided by trangportation providersto their funding agencies.

On the funding agency sde, the CRRAFT system will benefit the sponsoring agencies by helping them
generate financid and client tracking reports. Additiondly, CRRAFT will generate FTA Sections 5311,
5310, and 3037 reports, thereby helping the State agencies with their reporting requirements for

Federd transportation funding. Additiondly, CRRAFT will standardize dlient trangportation referrds
and may reduce the abuse of transportation assstance. By standardizing the reports provided by the
various trandt systems, the CRRAFT system will make it easier for the agencies to track usage of
transportation benefits by their clients. Once ATRI enhances the existing import and export capabilities
of the software, agencies will be able to manipulate data more easily since the data format will be
standardized.

For the trangt operators, CRRAFT will amplify ridership reporting and invoicing. Interestingly, ATRI
mentioned that one of the problems they faced in the Beta testing phase of the project was that many of
the transportation providers did not have time to test the system. They were spending so much time on
reporting and invoicing that they found it difficult to spend time trying out the CRRAFT software. By
amplifying and centraizing the reporting function, ATRI hopes that the CRRAFT system will result in
ggnificant timesavings for the trangt systems. CRRAFT may dso increase the trangt systems’ efficiency
by helping them more easily schedule trips and track maintenance, among other functions.

Inthewords of ATRI:

New Mexico is challenged to make sparse State and Federa dollars go asfar as possible. The
more agencies that participate in CRRAFT and piggyback their dient identification with the
EBT/Trangt Card, the lower the overdl cost per program. Through coordination and
appropriate use of technology, agencies and departments can create partnerships that remove
trangportation barriers, leverage scarce resources, and better serve communities. Providing a
systematic approach to addressing the lack of transportation options for the underserved will
help expand opportunity, help strengthen the State’' s economy, and help create a hedthier future
for dl New Mexicans®

5.4  Description of the Application and Technology

5.4.1 The CRRAFT Software

Figure 5-3 shows agenerd overview of the CRRAFT system and the following paragraphs provide a
description of how CRRAFT functions. An individua applying for public assstance first contacts the

22 CRRAFT Workplan submitted to the FTA/FHWA ITS JPO by ATRI, March 2002.
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NMHSD/ISD office. If the gpplicant is gpproved for public assistance, an gppointment is made with
the appropriate New Mexico Works contractor, who then certifies (or re-certifies) the individua as
TANF, WtW or JARC. Individudswho are certified as eligible for TANF or WtW are typicdly
eligible for assstance under JARC aswdl. Once the individua has been certified for a specific
program, the case worker assesses the client’ s available transportation resources and needs. If the
client has sufficient resources, he/she is not given transportation assstance. If the client does require
trangportation assistance, the case worker identifies the type of transportation assstance that best fits
the client's needs. 1n some cases, public transportation may not be available or other forms of
trangportation assi stance may be more gppropriate. If the chosen means of trangportation is public
trangit, the client is given trangportation privileges on hisher EBT card and the case worker provides a
referra to atransportation provider. The case worker (as well asthe funding agencies) will be able to
access dient information viathe screen shown in figure 5-4.

Currently, referrds are being completed manudly on the form shown in figure 5-5 and then faxed by the
case manager directly to the trangportation providers. However, in the future, caseworkers will enter
data directly into CRRAFT’s centrd database, which will then inform the trangt system that they have
been given anew dient. With either method, the caseworker is responsible for providing the client with
the trangit provider’s contact information o that transportation can be arranged. The case worker dso
has the option of providing other types of transportation assistance, such as money for car repairs or gas
vouchers, in which case the client would not be entered into the CRRAFT system.

Oncethereferrd information isin the database, the transportation provider can log into CRRAFT to
obtain the client information by name or EBT number. Clients may be digible for either demand
responsive service or a subsidized bus pass for fixed route service, or both. With
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Figure 5-3: Diagram of the CRRAFT System

demand respongive service, aclient will cal the trangportation provider to schedule atrip. Thetrip
request is entered into the CRRAFT system and the provider schedulesthetrip. Currently, the
CRRAFT systemn does not include a scheduling module, dthough it does help with this function by
alowing trip requests and vehicle avallahility to be entered into the system. The transportation provider
then must manudly schedule the trips.

Final Best Practices Report 5-12



L AN ANEFI B IS o CEE
Ehent and Dependent Zearch Form o

Tairs awhe B anarh mdase haks.

CRent Informaton

Referral Irformation

Trassdl Varsalor Me I

[ MBI YT S

Cube Arsa Transr Syriem =

& Senpe @ Hih O ChemieOnly O Dependenis Only

I [ o i )

Creatnd By IA"'" hud

Date Badilies I [ MWVDIY YT )
R Bl Dy |,q.,__- =

[BBearch | w7 Resut Parim |

Figure 5-4: Client Information Pagein CRRAFT

When the trip is made, the client will either scan hisher EBT card or show it to the driver. Until the
automatic card readers are indtdled on the vehicles, this function will be done manudly. Driverswill be
required to record the card information, which will then be entered into the CRRAFT system at the end
of theday. Once the card readers are ingtdled and functiond, they will record the client’s card
information, which will be downloaded to the CRRAFT sysem daily. The CRRAFT sysem will then
update the client’ s information and cal culate the number of trips available for each client. For clients
who receive trangportation funding from multiple agencies, the software will alocate the funds based
upon the number of trips taken and the trip purpose. The method for dealing with fixed route tripsis

smilar to that described for demand response trips, except no scheduling is required by the client or
provider since the client just catches the bus as needed.
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Public Transportation Programs Bureau Transportation Referral Form

Program Client Case #
a . N
Check here if reauthorization Transit Pass #
Client Name U Mae
First M Last U Female
Street Address
Town State Zip County
Nearest Cross Streets (if applicable) Telephone

Number of Dependent Children Eligible for Transportation

Special Needs

(Explain if client needs wheelchair, bus lift, personal service animal, etc. Use other sheetsif necessay)

Transportation Provider Telephone

(Name of Transit Provider to which client isreferred)

Authorization Period (follow datesin Works Participant Agreement)

Start Date: / / End Date: / /

Mo. Day Yr. Mo. Day Yr.
Destinations L ocation Number of Trips Authorized
U work

U Education/Training

U Job Search
(list towns)

U Childcare
U Other

Total Number of Trips
Funding Program (check only one) Authorized by
U TANF
awTtw Sigrature
U Navajo Nation TANF
U Native Employment Works Print Name
U JARC
Qa Special Date

NM State Highway and Transportation Dept. PTPB TRF1 0201

Figure 5-5: Paper-based PTPB Client Referral Form
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Each trangt system will have the ability to print out reports, and the funding agencieswill be ableto log
into CRRAFT and access information about the clients they are funding. Figure 5-6 shows the reports
that can currently be provided by CRRAFT, and figures 5-7 and 5-8 show two sample reports that
might be available to trangt systems or adminigtrators. Therefore, the CRRAFT system will

dramatically improve the reporting system that is currently in place. Trangportation providers will spend
less time generating reports for their funding agencies snce the CRRAFT system will synthesize dl of the
relevant information into standardized report formats. Similarly, the funding agencies will be able to
access information in atimely manner and the information will be in a congstent format.

The CRRAFT system offers a number of useful functions a both the State administrator and trangt
system leve. Figure 5-9 showsthe five modulesin the CRRAFT system that are available to
adminigrators, while figure 5-10 shows the more limited number of modules that are available to trangt
systems. It isimportant to note that many of the modules shown in the two figures are dependent on
one another. For example, avehicle cannot be assigned without adriver. Therefore, the modules do
not operate independently - some modules depend on or support others.

Access to the CRRAFT system will be carefully controlled. CRRAFT users will access the software
with the use of a password. In order to make the system more user-friendly, ATRI has, at the request
of the trandt systems, implemented an 8- hour window in which a user can have access to the system
without re-logging in. Each user’s access will be defined by their job duties and will be determined by
the adminigtrator a each location and by ATRI. Infact, ATRI hasthe ability to control access at three
different levels the module leve, the function levd, and the field leve.

For example, atrangt driver may be alowed to record mileage and number of trips provided. The
mechanic may have access to the vehicle records and maintenance. The trandgt dispaicher may be able
look at trip requests and vehicle utilization in order to schedule client trips on agiven vehicle for agiven
time and date. The adminigtrator at each trangt system will likely have access to client records and
financid information. Case managers from referring human service agencies will be able to access only
the client referral form. State-level departments will have read-only accessto their clients' data. For
example, they may review trips authorized, trips taken, and costs.

While the CRRAFT system will be used primarily for demand responsive trangportation service, it has
been designed to aso handle fixed route services. The ability to handle these types of servicesis
important Snce some systems, such as the one in Zuni, do have fixed routes.
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Figure 5-9: Modulesin the CRRAFT System Availableto Adminigtrators
Figure5-10: Modulesin the CRRAFT System Availableto Transit Systems

5.4.2 Technological Aspects of CRRAFT

The CRRAFT system congists of a Web-based software gpplication programmed in Cold Fusion.
Datavdidation in the CRRAFT software is done with the use of JavaScript, which isused by al Web-
based applications for client-side form data validation. Encryption is done via the Secure Sockets
Layer (SSL), which the programmersfed is a cost- effective, easly manageable method that provides
the desired amount of security for the application.”® While aternative methods of security (such asthe
use of aVirtud Private Network) would aso provide adequate encryption, programmers felt they only
needed to have a secure Web porta, which could be satisfied by using ordinary browsersand SSL.

The Web-based nature of the CRRAFT system diminates the need for the support and devel opment
team to travel to dispersed locations throughout the state. The software and dataresdeon ATRI'S
sarver, S0 troubleshooting and upgrading will occur from ATRI in Albuquerque. The Ingtitute will dso
serve as aneutrd entity for coordination, user training, datalintegrity, and system security. All
information transmitted over the Internet will be encrypted to ensure confidentiaity and security.

% The Secure Sockets Layer (SSL) isacommonly-used protocol for managing the security of a message transmission on the
Internet. (Source: http:/Awww.whatis.com)
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5.4.3 The Electronic Benefits Transfer (EBT) Card

NMHSD has been using EBT cards to distribute food stamps to TANF clients for a number of years.
The EBT Card is a high-coercivity magnetic stripe card containing a unique 16-digit number correlated
to the client’s socia security number. The card can be used to purchase food, much like an eectronic
bank card would be used.

When ATRI darted developing the CRRAFT system, they redlized there was a disconnect between the
automated CRRAFT system and the manua way in which many trangt syssems were tracking their
riders. Therefore, they decided to explore the possibility of using an eectronic farecard to track riders.
They initidly explored the possibility of usng Smart Card technology, but decided the cost was too high.
Since EBT cards were aready being used for TANF dlients, ATRI decided to start with the existing
technology and design CRRAFT to work with the New Mexico EBT Card. Clientswho receive
trangportation privileges will use their EBT card as afarecard in the public transit syssem. However,
trangportation providers will not have access to clients socia security numbers.

When boarding atrangt vehicle, the client will swipethe EBT card through a magnetic stripe reader,
which will record the dlient's identification number. At the end of each shift, the driver will download al
transactions stored in the reader onto a driver’s smart card, which will be programmed with the driver's
name, the vehicle number, and the date and time. Information on the smart card will then be transferred
to the trandt system’ s main computer, where it will be transmitted into the CRRAFT database.
CRRAFT will use this data to update each client’ s total number of authorized tripsremaining. Thus, the
card itsalf does not have stored value - it Smply includes the identifying number of each dient, which the
CRRAFT system then usesto keep track of trips.

Passengers taking non-sponsored trips will use a magnetic stripe paper card purchased through the local
trangit operator. These cards will be disposable and may contain either afixed number of trips (eg., 5,
10, 20 trips) or be vadid during a specified time period (e.g., monthly passes). Frequent generd public
riders may aso receive acard smilar to the EBT card (i.e., more permanent in nature).

5.5  Design, Operations, and Performance
5.5.1 Needs Assessment

ATRI has placed a continuing emphasis on encouraging feedback from the project participants in regard
to development and functiondity of the CRRAFT system. At the NMPTA Annua Conferencesin
2000 and 2001, rurd trangit operators were given the opportunity to make suggestions regarding the
functiondity of the CRRAFT software. Additiondly, the NMPTA Board periodicaly hasthe
opportunity to review the software in progress and make suggestions. Furthermore, a a Nationd
Quadlity Initiative (NQI) on Trangt in 2000, representatives from NMHSD, MNDOL, and the PTPB dl
got together to discuss their trangportation reporting requirements. The results of this discussion had
important implications for the design of CRRAFT since it determined the content and format of the
reports produced by the system.

One of the services being provided by ATRI is a needs assessment at each of the trangt system sites
prior to sysem ingdlation. ATRI conducted town hall meetings at Sites across the state to gain input for
product development. Additionally, they have conducted a technical needs assessment a each of trangt
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sysemsincluded in the first phase of implementation. They will continue to conduct these needs
assessments as they add trangt systems to the system.  The needs assessments examine the following:

Exigting hardware and software;
Internet connectivity (including data transmission speed); and

Computer knowledge of the system administrator and others who will have access to the system.

The needs assessments will determinethe levd of pre-implementation technical support needed at each
trangt system. In some cases, support will be provided by ATRI, whilein other casesit will be
provided by the trandt sysem’ stechnica staff or their corresponding municipdity.

5.5.2 Training

As described earlier, the JPO and FTA have provided funding to help ATRI provide training for the
users of the CRRAFT sysem. The ATRI will be conducting regiond training for transit system staff
using the "train the trainer” gpproach. A training sesson will be held in four out of five of the NMHSD
regions. Each transit system may send two representatives to the training sesson who can then go back
to their facility and train other personnel. The ATRI expects to complete training of 5311 and 3037
trangt systems by October 1, 2002. FTA Section 5310 operators will betrained in FY2003. Part of
thistraining will indude ingructions on dient information confidentidity, which is expected to be an
important aspect of the sysem. The Ingtitute is dso consdering the possibility of usng Web-based
training tools, but has not yet fully developed thisidea. Web-based training would not take the place of
on-dtetraining, but rather would supplement it. Thistype of training will give ATRI the meansto
provide ongoing training as the system evolves.

5.5.3 Maintenance of the CRRAFT System

When ATRI initidly decided to develop CRRAFT, they considered three different models. One model
would be a completely Web-based gpplication that the client Stes could access through an Internet
browser. The gpplication itsdlf, as well asthe data, would be housed at a centra location, such as
ATRI. On the other end of the spectrum isamode that included an entirely client-based software
gpplication, in which everything would be stored on the client'slocal syssem. The intermediate model
would congigt of a synchronized Web referral and client based software gpplication. With this system,
the referra module would be housed in a centrd location, but the transit provider would il have the
remainder of the gpplication ingtdled locally on thelr system. Referrd would be sent to the locd
systems, which would be used to perform the remaining functions such as report generation and vehicle
scheduling.

After consdering these different models, ATRI decided to develop a 100% Web-based system. One
reason for this was the geographic distribution of the transt systems. Since the rurd transportation
providers are oread throughout the state, maintaining loca systems could be time-consuming.
Additiondly, housing the gpplication locdly dlows ATRI to easlly make changes and improvements to
the system that are automatically downloaded when loca trangit providers accessthe ste. This
arangement dso gives ATRI ahigh leve of system control and alows them to easly set and re-set
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adminigtrative privileges. In generd, ATRI has been able to provide support to the trandt systems over
the phone, dthough they may consider a Web-based
option in the future,

5.5.4 Operational and Other Challenges

According to ATRI, the CRRAFT project "has not been
as smple aswe thought it would be." One difficulty has
been making the connection between the trangportation
operators and case workers, and getting them to work
effectively together. This has required implementation of
new statewide procedures for NMHSD, NMDOL and
the PTPB. Implementing uniform processes continues to
require good and frequent communication between the
agencies.

Ancther mgor challenge ATRI has faced isthe lack of
adequate Internet access at some of the trangit system
Stes, aswdl asinsufficient technica support at these
stes. For example, a the Los Lunas Site, Internet access
is frequently disrupted, hindering the adminigirators _
ability to access the system. In this case, the problem li;&‘g?ﬁ;}?&:&:‘;;ﬁoﬁgﬂ e gﬁe
may be linked to the location of the Internet hub, which transit system.

has been ingdled in a utility closat. Other locations, such

as the Zuni Reservation, are so remote that they do not have access to high-speed Internet connections.
While there has been discussion of ingdling a fiber optic cable line to Zuni, this option is Hill in the
digtant future, since the cost would be at least $300,000. Because the Internet connections can be
somewhat unreliable, CRRAFT has been designed to systematically save data that has been entered
into theforms by users. Additiondly, users only work with oneform at atime. Therefore, only datain
the form being used islogt in the event of a connection disruption.

From a software programming point of view, design of the security system was somewhat chdllenging,
since different users of the system require different access levelsto the software. The difficult part was
in developing the security system to provide gppropriate levels of access to users without making the
systemn too complex. The security system design does not put much overhead on the server and
database, and is easy to work with from a programmer’ s point of view, but took some thought and
effort to design.

AsATRI refines CRRAFT, issues that need to be addressed continue to arise. For example, one
sgnificant problem they recently encountered was how to synchronize the different accounting systems
used at the municipaities with the CRRAFT system. Because many of the rurd transportation providers
are municipdities or triba governments, some of the accounting for transportation services typicaly
occurs on the municipality's interna accounting systlem. For example, the municipdity may track fue
usage and may smply send that information to the transportation provider a the end of the month. In
response, ATRI resolved the problem so trangit systems will not need to input duplicative data for their

Final Best Practices Report 5-21



funding agencies. The solution dlows the trangt system adminigtrator to enter data from the
municipaity's ledger into the CRRAFT systemn and those costs will be taken into account by the financia
modules, which will dlocate cogsto each of the funding sources.

5.5.,5 Perceived System Benefits

According to ATRI, the ridership and financid tracking modules are the most important features of the
CRRAFT system. Of course, they aso recognize that automating the client referrd process will be
important since the process essentidly sarts with dlient referrd. Although the sysem is ill in the
implementation phase, ATRI sees anumber of potentia benefits that will be redized once CRRAFT is
in place, induding:

Collaboration: The CRRAFT system will increase the leve of collaboration between the trangit
systems and their funding agencies,

Efficiency: The sysem will help trangt systems better alocate their resources by improving the
information available to them;

Leve of Service: By making the trangportation more efficient, CRRAFT will dlow them to
provide more service for the same cost;

Access: Providing a greater level of service will provide clients with better access to employment
and training opportunities; and

Uniformity of Information: Currently, each transit system has its own method for reporting to
funding agencies. The CRRAFT system will increase the consstency of thisinformation.

5.5.6 Staff and End-User Reactions

The transportation providers that have participated in the CRRAFT implementation to date requested to
be included in project. When they were shown what the system could do, they saw some potentia
benefits to participating and were therefore willing to be the "guinea pigs' during the implementation
phase. At thetime of this case study, the trangportation providers had only been using the CRRAFT
system for gpproximately 1 week, so they were il learning how to use it and what its capabilities are.
However, they appeared to clearly understand the potentia benefits of using the system and intend to
use many of the functions offered by CRRAFT.

Among the potentia uses of CRRAFT mentioned by trangportation providers were fisca management
(budget, utilization of funds), client management (tracking who clients are, where they are going, and
what their funding sources are), schedule management, and the tracking of vehicle maintenance. They
see anumber of potentia benefits to usng the system, including increased efficiency through better
schedule management, ease of reporting to funding agencies, ability to monitor performance measures
such as on-time service ddivery, an improved client referrd system, and better load balancing on
vehicles. One trangportation provider estimated that the CRRAFT system will likely save three to four
days of work per month just for reporting. The transportation providers dso hope that the CRRAFT
system will alow for better collaboration and coordination with the PTPB.
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By increasing the cost effectiveness and efficiency of their services, the trandt systems expect that the
CRRAFT system will aso improve customer service. The trangportation providers will be able to use
their vehicles more effectively, which in turn may reduce operating costs and help them provide more
service for the same budget. The system will dso help them detect potential maintenance problems
more effectively so that they can be quickly corrected. Fewer vehicle breskdowns will result in better
cusomer sarvice. Similarly, the CRRAFT system will help them track the vehicle replacement cycle,
which will result in an improvement in the agency'srolling sock. The transportation providers therefore
fed that the CRRAFT system will help them improve their operations and that these improvements will,
in the end, be passed on to their customers.

The trangportation providers dso recognize that the CRRAFT system will undoubtedly benefit the
PTPB aswell. Because the PTPB is the pass-through for trangportation funding from a number of
agencies, they are required to report to these agencies on aregular basis. Currently, the transit systems
provide information in avariety of formats, which is difficult for the PTPB to process. CRRAFT will
produce uniform reports, thus smplifying the reporting task for the PTPB. Additiondly, the
transportation providers believe the CRRAFT system will provide an accounting of the level of service
being provided so that it can be better tracked and monitored. The transportation providers believe that
CRRAFT can serve as a problem-solving tool for the PTPB and help in the information sharing process.

When asked what he thought other NMPTA members reactionsto CRRAFT would be, one trangt
system adminigirator replied that the reaction would be mixed, especidly given the varying Sze of the
properties and their differing level of technologica advancement. For example, very smadl syssems may
see little bendfit in investing the time necessary to learn the new system, particularly if they are
accustomed to a primarily paper-based system. Additiondly, some transportation providers might be
afrad of the "big brother" aspect of the system. This sentiment was echoed by staff a ATRI, who
recognize that it may be difficult to get full participation from al 26 rurd transportation providers.

One of the areas in which the trangportation providers are likely to differ isin whom they dlow to have
access to the system and what level of accessis given to different individuasin the organization. For
example, in Los Lunas the drivers will eventualy be entering trip data into the CRRAFT system directly,
whereas Zuni drivers will not have direct access to the syslem. However, the driverswill undoubtedly
dill benefit from the system since they will have better schedule information and less paperwork to keep
track of once the automated farecard has been implemented. The adminigtrator at each of the trangit
systems will have to make a decison about the leve of control they want to maintain over the system.

Because the trangt systems just recently started usng CRRAFT, they have not yet been able to evauate
potentia problems with the sysem. So far, the most sgnificant problem has been Internet access,
which has been spotty at both of the locations that are currently operationd. Many of the trangit
sysems will have did-up connections, and connection speeds may therefore be dow for the individuads
using the sysem. Additiorelly, there gppear to be times when Internet accessis Smply not available,
which can be a sgnificant problem since adminigtrators are unable to access the system when necessary.
One of the administrators aso expressed concern about being able to learn the system and "work out
the bugs," which emphasizes the importance of providing the end- users with adequate training for using
the CRRAFT system.
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5.6  Project Costs and Revenue Sources
5.6.1 CRRAFT Development Costs

CRRAFT development has involved severd digtinct phases with funding provided by the FTA (through
their ITS JPO and FTA 3037 program administered by the PTPB), NMHSD, NMDOL and the ATRI.
A description and estimated costs of each phase are asfollows:

System Architecture design included an assessment of various trangt system operations (policies
and procedures), PTPB operations, and funding agencies needs. Included was an inventory of
trangt system information system capatilities and recommendations for the minimum improvements
needed for use of the CRRAFT. Completion of the System Architecture design was approximeately
$15,000.

Development of the CRRAFT software for the first round of Beta testing was completed in June of
2001. The cost for this development was approximately $40,000.

During the Beta testing phase, ATRI gtaff traveled to and worked with the trandit systems previoudy
selected for the testing. The testing period, originally scheduled for 60 days, was extended to 90
days because of time congraints encountered by the trangt syssems. Thetotd cost of betatesting
was gpproximately $10,000

Following the completion of the Beta testing in September 2001, the ATRI spent seven months
incorporating the users' suggestions and embarked on severd mgor enhancements. The ATRI dso
began development of atraining program and the ongoing writing of the CRRAFT User Manudl.
Thetota cost during this time period was approximately $50,000.

The software was released in April 2002 to Los Lunas Trangt and the Zuni Entrepreneuria
Enterprise for another round of Betatesting. Development of the User Manua and Training
Program continued unabated and the first training session took place on August 6 and 7, 2002.
Cogsfor this phase was approximately $40,000. It should be noted that this iswhen the PTPB
contracts were findized and monies from the NMHSD, FTA JARC, and NMDOL aso became
avaladle.

Thetotal cost asof August 1, 2002 (for the components described above) is estimated to be
$155,000. Under their present contracts with the PTPB and FTA/FHWA ITS JPO, the ATRI will, at
aminimum, continue to enhance the software and User Manud, improve upon the training program,
develop areport of the participant’s evaluation of training and manud, and a best-practices report. The
ATRI will dso exhibit and discuss the CRRAFT at nationd and regiond conferences related to Rurdl
Trangt. Intotd, the contract with the JPO, which runs through October 30, 2003, will provide
$300,000 for the development of CRRAFT and associated activities such astraining.

5.6.2 EBT Card

As noted previoudy, the ATRI has completed the Request for Proposal Process and selected ERG
Trangt Systems as the vendor to provide card technology to the trangt systems receiving funding from
the PTPB. Thisindudes magnetic stripe and smart card technology for use by the clients and drivers,
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card readers for 200 vehicles located in 27 cities (which includes approximately 50 readers which will
be held in inventory for repairs and replacement), and interface software to manipulate Equipment
Operating Data and Usage Data for the CRRAFT. Contract negotiations arein the find stages with full
deployment anticipated by July 1, 2002. Tota cost of the swipe card project is expected to be
gpproximately $550,000. Funding is through the PTPB from monies granted to them by the FTA 3037
program, NMHSD and NMDOL.

5.7  Considerations/Best Practices

5.7.1 The Planning Process

This case sudy emphasizes the importance of comprehensive planning when deploying ITS solutions.
ATRI and the PTPB went through a detailed and thorough planning process, including town meetingsin
the areas where the trangt systems would be involved in the project. ATRI aso conducted technical
and organizationd needs assessments prior to writing asingle line of code for the CRRAFT system.
These needs assessments dlowed them to understand the technica and organizationd barriers that might
hinder the successful deployment of CRRAFT. Specificdly, ATRI used the information from the needs
assessments to:

Ensure that the trangit systems could see the potentid benefits of the CRRAFT concept and would
thus agree to use it;

Refine the software modules and functions so that they would benefit both the trangt systems and
the gtate funding agencies,

Structure and design the software interfaces so that they would be readily usable by staff who were
new to computers;

Design reports that would be useful to the trangt systems,
Identify what type of training would be needed for users of the system;

Assess what hardware and software upgrades trangit systems would need, aswell as their required
leved of technica support;

Determine that a Web-based software solution would provide the connectivity and flexibility for a
satewide system where the end-user Sites are spread dl across the dtate;

Evauate what issues trandgt systems might have in connecting to the Internet; and
Begin to identify future enhancements that would benefit the transit sysems.

5.7.2 Design Considerations

ATRI has been very successful in developing the CRRAFT software in-house. One of the reasons for
this may be thet, early on, they formed a development team smilar to acommercid enterprise. For
example, ATRI established design, development, testing, documentation, and evaluation groups, just as
inacommercia operation. Another lesson from an interna development standpoint is that agencies
who decide to develop a solution in-house should carefully think about the intellectua property rights
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that may be involved and potentid future licenang issues. In ATRI’s case, the devel opers had not yet
thought about marketing their product on a broader scale, but recognized that this would be an
important issue they would have to congder.

According to some of the programmers of the CRRAFT software, proper design of the back-end
database is a key issue, anceit affects the overdl speed of the software. Thiswas especidly important
snce CRRAFT isaWeh-based, database-intensve gpplication sysem. The programmers put a
ggnificant amount of thought into the database design. Tables were normaized and designed keeping in
mind that they would be used by CRRAFT to generate reports.

Expandability of the software is dso important, as the needs of end-users will likely change over time.
An example with the CRRAFT software is GIS capability, which has not currently been incorporated in
the software package. The reason for thisisthat the trandit systems do not currently fed that GISis
high on the functiondity priority list. However, recognizing thet it may become more of a priority in the
future, ATRI has desgned the software in away that will accommodate the integration of GIS
cgpabilitiesin the future.

As mentioned previoudy, ATRI conducted a 90-day Beta testing phase with five of the participating
trangt systems. After this phase was completed, ATRI asked the trangit systems to continue providing
comments as they found issues requiring attention. ATRI feelsthat the trandt systems’ input has been
crudd in identifying where usahility and page layouts needed improvement, text or ingtructions were
unclear, and extraneous effort for datainput was occurring. Additiondly, the trangt systems’ input
helped ATRI findize the reporting format and variables in the system.

One of the ATRI representatives stated that, if he were to be involved in a project like CRRAFT again,
he would have fidd gaff St with the trangt system staff on aregular basis during the Betatesting phase.
He believed that the trandt sysem adminidrative staff encountered flaws in the system, as one would
expect to find during a Beta test, and would become discouraged and move on to other work not
related to the Betatesting. Thus, having an ATRI gtaff member Stting with the administrative staff would
have alowed them to directly voice their frustration and fed support that would encourage them to
move on. However, ATRI was not able to provide thislevel of support because of funding congraints.

5.7.3 The Procurement Process

Agencies should not assume that there is an off-the-shdf solution to an ITS chdlenge. Although ATRI
and PTPB evauated a number of existing off-the-shelf paratransit and related software products, they
determined that none would be cost effective, particularly once customization was needed. The two
partners decided it would be easer and more cost effective to build from the ground up, which would
give them the most flexibility to refine, change, and add features over time.

5.7.4 The Installation Process

Initidly, ATRI had envisioned that each trangt system would do the initid data entry into the CRRAFT
sysem. However, they soon discovered that transportation staff did not have the necessary time to
perform this function. Consequently, ATRI staff decided to do theinitia data entry (such as gaff,
clients, vehicles, etc.) for the trangt systemsin order to speed up the ingalation process. ATRI’s
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flexibility on thisissue dlowed them to get the system up and running more quickly, and aso helped
them avoid the more complex task of creating an automated upload of datawith CRRAFT.

Additiondly, ATRI maintained atest verson of the CRRAFT software while they were implementing
the live site, which alowed them to work with the participating transt systems when problems arose.
The test site was populated with sample data so that ATRI staff could try to Smulate errors experienced
by trangt systems. Keeping atest verson available alowed them to more efficiently solve problems
during the initid implementation phase without having to disrupt access to the live Site by trangt systems.

5.7.5 Other Considerations

In addition to those mentioned above, this case study highlighted a number of other consderations for
agencies that are thinking about implementing asmilar ITS solution, induding:

When deploying an I TS solution, agencies should keep abreast of the potentid for dternate funding
agenciesin case existing sources dry up or become temporarily unavailable. Inthe case of ATRI,
some issues with the State caused them to have to fund the project on their own for sometime.
However, the benefit was that it aso forced them to ook esewhere for funding sources, which
ultimately resulted in the participation of the FTA and JPO.

It isimportant to prove to participants that the ITS gpplication will have benefitsto them. Although
it may be difficult to quantify these benefits, providing at least a description of how they can usethe
system to improve their operation can greetly increase their willingness to participate in the project.

Centralized, convenient, and semi-automated billing is not only important at the Sate leve, but can
aso be important and beneficia to the organizations providing trangportation services.

Agencies developing I TS applications should be sure to dlow for sufficient training of end-users, as
well as budgeting for ongoing support.

5.8  Future Plans

Asof April 2002, the CRRAFT system has been implemented at two test Stes: Los Lomas and Zuni.
ATRI will be conducting the remaining training on aregiord bass and plansto have dl of the transt
systems on-line by October 2002. The on-going needs assessments being conducted &t the various
trangt sysems will continue to be an important piece of the CRRAFT implementation plan.

In terms of added functiondity, ATRI plansto automate the referral process, as described earlier. This
function will include eectronic natification to the trangt systems by the regiond agencies when aclient
has been added to their list. Additionaly, they plan to improve the software s ability to handle
subscription trips, so that these trips could be saved in the system and potentiadly formulated into service
routes. ATRI has dso discussed added functiondity for the CRRAFT system with NMHSD. The
agency may want to integrate a trangportation ass stance and employment module that would give case
workers away to track al types of transportation assistance given to clients, including gas vouchers, bus
passes, car repair funds, etc. Then the software could produce reports showing the amount and type of
trangportation support received for any time period, by client. NMHSD would dso like ATRI to
integrate information about clients work activities and employment so that they could look for
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relationships between transportation ass stance type and employment duration. However, this
functiondity is not yet in the planning stages, so it will not be added for sometime.

While theinitia implementation phase for CRRAFT includes primarily TANF, JARC, and WtW dlients,
the Institute plans on incrementally adding other agency clientsto the system. For example, they
recently received a $100,000 grant from the Developmenta Disabilities Planning Council, which would
like to be included in the CRRAFT system. ATRI recognizes that changes will have to be made to the
system as more agencies (with specialized needs) are added, but since the system is Web-based,
implementing these changes should not be exceptionaly complicated. NMISD has dso suggested that,
if the CRRAFT system is successful in tracking TANF transportation trips, they may be interested in
including Medicad tripsin the CRRAFT system. However, one of the chalenges in including Medicaid
tripsin CRRAFT will be incorporating the private, for-profit carriers that provide Medicaid

trangportation.

Figure 5-11 shows ATRI’ s ultimate plan for the New Mexi-Card Tracking Information System. Each
subsequent leve in the chart indicates a more advanced phase in the project. Currently, Levels 1 and 2
arein place or in progress. It should be noted that the arrow connecting Level 11 back to Levd |
represents the fact that the NMHSD EBT card will be used asthe PTPB Transit Farecard. Leve 111
shows integration of Medicaid transportation (the Medicd Assstance Divison — MAD) and the Navgo
Nation. While Medicaid islocated within an agency currently participating in the ITS deployment, it will
be a sgnificantly more complex integration than the one that has dready been done with WtW and
JARC dients, and isthusincluded in Leve |11 rather than Levd 1. Currently, ATRI isworking with the
Navgo Nation, which has committed $35,000 to assess their computer needs for inclusion in the
project. Therefore, that portion of Level 111 may occur in the near future.

Levd IV includes integration of the Women, Infants, and Children (WIC) Program, which will be a
chdlenge since the agency is currently using a different type of benefitscard. Leve V illustraes ATRI
and the PTPB’ s ultimate vison, which isto implement one card, called the New Mexi-Card, which can
be used for dl governmenta programs. The graphic shows that the card will be integrated with the
date’ sMotor Vehicle Divison (MVD). Thus, the vison isto have acompletely integrated system for
al governmenta services and the current project is a stepping stone toward realizing that vison.
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Figure5-11: New Mexi-Card Tracking Information Flow Chart
Source: Alliance for Transportation Research Institute
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Section 6 Ottumwa Transit Authority

6.1 Case Study Overview

Ottumwa Trangt Authority (OTA) was selected as one of the Rurd I TS case studies because it has
implemented severa important ITS components. Moreover, the agency is responsible for providing bus
service in Ottumwa, lowa and the surrounding 10-county area covering 5,000 square miles, afact that
makes the potentia impact of ITS applications more sgnificant. After attempting to share resources
with nearby Linn County, OTA indaled its own new two-way radio system, which improved voice
communications and provided bandwidth for its AVL/MDT system throughout the agency's large
sarvice area. One unique feature of OTA's system isaform-based, MDT log-on/pre-trip procedure
that requires drivers to automaticaly transmit information to central dispatch regarding the mechanicd
condition of avehicle. Thisfeatureisespecidly useful for the 40 vehiclesthat are garaged at drivers
homes, some of which are over 50 miles avay from OTA headquarters. The OTA usesthis pre-trip
information to determine if maintenance should be scheduled at the agency's central garage or could be
repaired by one of its subcontracted, out- of-county mechanics.

The ITS package has been in place for about 18 months. The project team felt that athough the agency
has encountered and continues to work out various problems, much could be learned from an
operational perspective.

6.1.1 Ottumwa Transit System Overview

OTA isadepartment of the City of Ottumwa rather than an independent authority. However, OTA is
conddered an "enterprise’ department, operating somewhat independently, and has its own governing
board. OTA’sdaff include a Transt Adminisirator, four call takers/schedul ers/dispatchers (henceforth
amply referred to as dispatchers), 46 full- and part-time drivers, and two maintenance personnd.

OTA provides both fixed route and demand response servicesin the City of Ottumwa and the
surrounding 10 counties. The 10-county area covers approximately 5,000 square mileswith a
population of only 140,000 people, or about 28 persons per square mile. The large service area and
low population density were key factorsin the desgn of the ITS goplication.

OTA sarvicesinclude

Fixed routesin the City of Ottumwa;
ADA paarangt in the City of Ottumwa; and

Demand response paratransit and regiond rurd servicesin the remaining 10-county area (thisis
referred to asthe "10-15" service because OTA ispart of IDOT’ sregion 15 and its service area
covers 10 counties).

The agency operates 51 vehicles: nine fixed route vehicles, two ADA paratrangt vehicles, and 40 “10-
15" vehicles. Only 11 of OTA’svehicles are actudly based in Ottumwa. The remaining 40 are based
a drivers homes in the outlying areas, some as far as 50 miles from the centrd OTA facility. This
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dispersd of vehicles cregtes a vehicle and personnd management challenge for the agency. Many of
OTA'sITS project gods relate to operating the system more effectively in thislarge, rura area, where
drivers and vehicles are based in outlying aress far from the centrd operating facility. OTA hasitsown
two-bay maintenance shop a its Ottumwa facility. All locd vehicles are serviced and maintained at this
location, while remote vehicles are brought in for mgor repars. Outlying vehicles get minor service via
subcontractors. One feature of the MDT system described below is adirect result of this maintenance
arrangement.

OTA currently operates its demand- response services with four dispatchers. Each dispatcher has an
AVL/CAD workgtation and radio base station for communicating with the drivers. For ADA and
regular demand responsive paratrandgt service, each dispatcher has an assigned geographic region. One
of the dispatchers coversthe ADA sarvice in Ottumwa (as well as fixed route dispatching), while the
two other digpatchers split up the remaining areain the outlying counties where the "10- 15" service is
provided.

Scheduling is currently done manualy. The dispaichers have developed an Exce spreadsheet listing
each paratrangt run for each day of the week. Asthey take trip requests, open dotsin the schedule are
filled in by hand. Manifests are given or sent to drivers each morning. OTA saff must fax daily trip
manifests to locad Councils on Aging or other locations where remote drivers can pick them up.

Because OTA has alarge number of standing order trips, the dispatchers have formulated some
"service routes’ with the help of the AVL and Scheduling System.

6.1.2 OTA Case Study Field Work

The research team coordinated the site vidt with the Trangt Administrator, Pam Ward, who provided
detailed information and access to her gaff. During the Ste visit, which took place on January 29 and
30, 2002, the team interviewed the Transit Adminigtrator, drivers, and dispatchers. Dispatchers were
a so observed and questioned while they used the system to obtain a first-hand understanding of how
the ITS application works.

6.2  Project/System Background and History

Prior to the implementation of this project, OTA was using a combination of communications
equipmert. The buses and ADA vans within Ottumwa City used hand-held (portable) UHF radiosto
communicate with the base digpaicher. Theregiona "10-15" vehicles were equipped with VHF radios,
athough OTA did not have a central base sation. The vehicles could communicate with each other and
abase gation a one of the remote Sitesin the outlying areas. In 1993, OTA began using cdlular
telephones for the rurd service at a cost of about $14,000 to $16,000 annualy. All scheduling and
dispatching was done manudly. Driver manifests were prepared by hand dthough, independent of the
ITS project, the dispatchers began using an Exce spreadsheet to assst them in the scheduling process.

OTA’sinterest in amore advanced I TS gpplication grew out of a desire to be able to operate their
service more effectively, given the large, rurd service areathey served. They wanted to be able to
locate their vehicles in redl-time communicate more easily with drivers. The agency aso hoped to
minimize the extendve pgperwork necessary for reporting purposes. An ITS gpplication to meet these
needs had been mentioned in the lowa statewide I TS Architecture. Also, OTA had beenin
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communication with Cedar Rapids, which had implemented a sysem smilar to what OTA was
envisoning.

The procurement and implementation process ultimately affected the project's success. The project had
anumber of fase garts. Thefirs false sart began in 1995 when OTA received an earmark from FTA
for ademondration project. The agency initidly intended to use this grant to purchase an AVL/MDT
system from Rockwell, which had been successfully implemented in Cedar Repids. Although OTA had
adgned letter of intent with Rockwell, FTA did not agree to alow a sole source contract. Therefore,
OTA had to competitively bid the project. In the meantime, Rockwell temporarily exited the market
and new vendors were entering it. At about that time, OTA began using the FTA peer-to- peer network
to assst with procurements and project implementation, which led to the hiring of an outsde consultant
to develop the technical specifications and manage the procurement process.

The second false gtart involved the proposa process. After the Rockwell project was not started, OTA
drafted specifications. However, the agency only received one proposa, which was for an amount
higher than the project budget. This bid was rejected.

Thefind procurement process began when OTA refined the specifications and rolled back the
qudifications to alow for abroader range of vendors. The new specifications were a hybrid of
functiond and technica specifications, and resulted in proposas coming in from a number of vendors.
OTA sdected the partnership of Radio Satellite Integrators (RSl) and StrataGen as contractors for the
project, based on the selection committee’ s conclusion that the team had the best- proposed product
and cost. RSl was to provide the communication systems and GPS capability, while StrataGen was to
providethe CAD. RSl wasto be the sysemsintegrator. While the two vendors were initidly selected
asateam, OTA's funding agencies ultimately inssted that the agency enter into two separate contracts
with the vendors.

However, another complication arose with the procurement after RSl was under contract. In their bid,
RSl had proposed that Motorola radios be used for communications. However, IDOT and FTA did
not fed comfortable with including the communications infrastructure in the contract and required that
OTA procure the communications hardware separately. Thus, OTA was required to put this
component of the system out to bid aswell. While this extra step did dlow them to get the lowest
avallable price, it dso dowed down the project’s
procurement process and added to the adminigtrative
cogts involved in obtaining the quotes.

Asoarigindly envisoned, the ITS gpplication had a =

number of components. The centra focus of the P EEEELL
deployment was the use of AVL/MDTsfor messaging .'% E ':T.;lgll:-! EEE:;h
between the drivers and dispatchers, vehicle location, LOooDoEEDOEmOon
pre-trip inspections, and driver monitoring. This portion moopooon I:l I_I"-:
of the project has been implemented fairly successfuly, SLLLLLLLL L
athough there dill are some software glitches. The

project also had a scheduling and dispatch software Ottumwa'srural ITSdeployment includesMDTSs,

component. The software has been ingtaled on the which are used for communication between driversand
dispatchersand for pre-trip inspections.
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OTA computers, but has not yet been integrated with the AVL/MDTs and is not currently being used.?*

The ITS project has taken a significant amount of time to implement. The origind FTA grant was sgned
in 1995. It took until the end of 1999/early 2000 to begin implementation of the AVL/MDT; it took
until the summer of 2000 to begin implementation of the scheduling and dispetching software. RSl was
under contract in August 1999 and StrataGen was under contract in June 2000.* However, once the
contracts were signed, ingalation and start up happened quickly with limited ingtalation completed by
January 2000 and full ingtdlation completed by March 2000. Ingdlation of the scheduling and
dispatching system occurred in March 2001, but this component is not yet operationd.

6.3  Project Goals and Objectives

6.3.1 Stakeholders

Project stakeholders included OTA saff, aswell asthe OTA Board, officids for the City of Ottumwa,
and County Engineers. lowa DOT and the FTA, as funding agencies, were dso key stakeholders. A
tangentia stakeholder was Johnson County, which was consdering asimilar project. Supporting these
stakeholders was the ITS Project Manager, consultant Carl Thornblad. The vendors, RSI, StrataGen,
and Illowa (the Motorola radio representative) were also considered stakeholders.

However, stakeholders outside of OTA often had multiple motivations. For example, the FTA and
IDOT daff wereinterested in ensuring that FTA procurement requirements were being followed, the
vendors wanted to make money and create amarket for their product in the state and nationdly, and
other operators in the state were interested in using OTA as atesting site for the technologies.

Within OTA, there was some reluctance on the part of the drivers to accept the new system. The
gpparent reasons for thisincluded: 1) some drivers not wanting to learn anything computer-based, and
2) the feding that the AVL system dlows management to check up on them (i.e,, the “big brother” fear).
On the other hand, there are parts of the system that the drivers like such as completing the pre-trip
ingpections without the paperwork. The drivers dso gppreciate the fact that the AVL system dlows
management to substantiate where they were in answer to customer complaints.

6.3.2 Goals and Objectives
OTA had anumber of godsfor the project as it was being conceived:

Communicate ssamlesdy and rdligbly with dl vehicles
Locae dl vehiclesin the service area, especialy the 40 vehicles based outside the Ottumwa facility;,

Improve safety and security of the system vehicles, drivers and passengers, specifically because
much of the service is provided far from the centrd facility;

24 OTA severed their contract with StrataGen as of June 2002. However, they may still participate in a State-level project for
this component if arrangements can be made.

% The AVL/MDT agreement between RS| and OTA was dated August 1999 and the amendment was dated March 21, 2000.
Thefinal contract with StrataGen Systems Corp. for the CAD was dated June 6, 2000.
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Communicate maintenance problems and pre-trip ingpection reports directly to the base; and
Apply technology to facilitate the agency’ s billing process.

The AVL/MDT portion of the project was meant to address the first four goals. While none of the
initid gods required scheduling and digpatching software specifically, the data generated by this
software will ultimately be used to assigt in the hilling process. Specifically, the software has the
capacity to generate invoices for customers based on their use of the system. Currently, thisinvoicing is
being done with the use of a spreadsheet and is a very labor-intensive process.

6.4  Description of the Application and Technology

6.4.1 General System Characteristics

OTA'sITS deployment conssts of AVL with MDTs, anew VHF radio system, and dispatching and
scheduling software. For the AVL/MDT system, each dispatcher has aworkstation. The software has
avehice locator function that dispatchers use to view multiple map windows (presets and dynamic).
Dispatchers can view the location of a bus by its number, using the “locate vehicle’ box on the
software's toolbar, as displayed in figure 6-1. Digpatchers can aso use the software to produce vehicle
activity reports and vehicle activity maps to track where the vehicle has gone, where it has stopped, and
for how long. An example of avehide activity report produced by the system is shown in figure 6-2.
Reports on when adriver has shut off a vehicle or when it has sopped for along period of time are
used by management to monitor driver activity.

Each driver hasan MDT unit on hisher vehicle thet is used to log on and log off, and conduct pre-trip
inspections. If working properly, the MDT is used to communicate with the digpatchers through the text
messaging function. Likewise, digpatchers can send messagesto individud driversviathe MDT.

The digpatchers have anumber of screens. The text messaging control screen has an envelope symbol
for each vehicle. The AVL/MDT “chat screen” emits an audible darm and the envelope turns yellow
when amessageisrecelved, as shown infigure 6-3. As seen in figure 6-4, dispatchers can choose from
ascrolling list of canned messages when communicating with drivers. Additionaly, the dispatcher can
review amessage higtory of up 10 messages per vehicle, as shown in figure 6-5. The AVL sysemis
tied into emergency darm buttons in the vehicle cab area and on devices that the drivers carry on their
key chains®

2 As of February 2002, the text messaging was not operating correctly and transmission of many messages were either delayed
or cancelled, with no notification to the sender or intended receiver. Thus, the drivers and dispatchers were still relying heavily
on radios and mobile telephones. However, the system was working well for the “10-15" drivers, who use text messaging more
frequently than voice communication.
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Figure 6-1: Result of “Vehicle Locate’” Routinein OTA’sAVL System
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Figure 6-2: Sample Vehicle Activity Report Produced by OTA'sAVL/MDT System

As dtated previoudy, the MDTs are aso used to complete a pre-trip vehicle ingpections as part of the
log on process, as shown in figure 6-6. The on-line ingpection screens were designed based on transit
reporting requirements from the State and therefore help OTA in complying with these State
requirements. Tolog on, the MDT prompts the driver to enter their driver ID number and beginning
mileage, then fill in the dectronic pre-trip ingpection form, which conssts of 54 items on 13 screens.
Once the pre-trip ingpection forms have been completed, dispatchers or the Adminisirator can print
reports showing passfail satus of each vehicle and the mgor problems identified. For log-off, the
driver is required to enter only the ending vehicle mileage. The pre-trip form was a customized festure
requested by OTA because its vehicles are so widely dispersed throughout its service area. The form
alows them to dectronically comply with a State regulation for pre-trip data gethering.
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Figure 6-3: OTA's Dispatcher Chat Screen
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Figure6-4. OTA's Dispatcher M essage I nterface
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Figure 6-5: Message History Availableto OTA Dispatchers
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Figure 6-6. Pre-trip Inspection Completed by OTA Driverson their MDTs

The system generates a number of reports that are useful to the dispatchers and the Trangt
Adminigrator. For example, the Trangt Administrator can print out a summary of driver log-on/log-off
times, which is useful for payroll purposes. Schedule adherence reports show the status of al vehicles
at any point in time, and vehicle activity reports show dl of the activity for a gpecific vehicle on agiven
day. Information fromthe AVL/MDT database can be queried, summarized, and reported using
Crystd Reports software provided with the system. However, OTA gaff did not receive training on
how to use the software and consequently can only generate reports that were designed into the origina
sysem.
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6.4.2 Technological Components

AVL/MDTs

The AVL System conssts of the in-vehicle equipment (the MDT and GPS equipment), the radio that
provides the data communications link between vehicles and the base, and AV L tracking and display
systems at the operations base (dispatch). Fixed route vehicles are polled by the GPS every 2-3
minutes, regiond vehicles are polled every 5 minutes, and ADA vehicles are polled every minute. OTA
provided the radio frequencies, al non-vehicle radio infrastructure, and aradio in each vehicle
(procured under a separate contract). The AVL system uses ArcView GIS and the vendor used
Census Bureau TIGER files (Topologicaly Integrated Geographic Encoding and Referencing system) to
populate the GIS. OTA saysthat the mapping is adequate, dthough five of the ten counties served by
OTA do not have emergency 911 addresses, making the vehicle location less precise. However, the
project team observed that in a service areathis Sze, thereis probably no lossin practica accuracy.

The AVL system was supplied by RSl. The specific system procured was the RS V-Track Vehicle
Tracking System, which integrates GPS, radio data communications, and GIS.

Communications System

OTA procured acompletely new VHF radio system
to provide the wireless communication system for
the overdl project, and to replace the existing use of
cdlular telephones for communications. OTA
secured licenses for five frequenciesin the 153 to
157 MHz range, which they intended to operate
using four leased, shared use radio towers.
However, OTA equipment at one of the four towers
had to be disabled due to interference with RF
equipment being operated by the tower's owner. L2 :
The effect of losing the use of the fourth tower has ThisMotorola base station ispart of the
been significant. Thetwo countiesthat would have ~ Sommunications system procured by OTA in

. . . . their rural ITS deployment.
relied on this tower (encompassing gpproximately
10% of OTA’s sarvice) have not had consistent radio communication between the vehicles and the base
in Ottumwa. Therefore, as of December 2002, OTA was attempting to reinstate the use of the 4" radio
tower so that the rdiability of radio communicationsin this area could be increased.

The radio ingallation was performed by a subcontractor, Illowa, a Motorola dealer. The system uses
Motorola s M-1225 mobileradios. The radio communications system was intended to be the
backbone of the overdl ITS deployment.

L !
L
ki
-
| 1
[

Scheduling and Dispatching Software

The scheduling and dispatching software consists of fully automated software that is designed to operate
on the exising OTA computer equipment. The software will ultimately be integrated with the
AVL/MDT system without duplication of software, mapping, GIS data, and other items available at the
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OTA operations base?” StrataGen's ADEPT software was installed on five workstations. 1t will be
modified for custom reporting and billing. The integration with the AVL/MDT included common data to
be used by both systems, including ArcView Mapping and GIS Street data and Quest Vehicle
Maintenance System data.

6.5 Design, Operations, and Performance

6.5.1 Needs Assessment

OTA daff indicate that, because of the history of the demonstration project, minimal planning was done
prior to entering into the procurement process. Primarily, this was because OTA thought they could
enter into a sole source contract for a Rockwell product. No formal needs assessment was done, but
new objectives and goals emerged as the system was implemented.

6.5.2 Training

OTA’s contract with RSl includes on-ste training for saff in the operation of dl parts of the system and
in producing the necessary operationa reports. The contract aso specifiesthat RS will train one or
more personsto ingdl and remove the MDTs on the vehicles for maintenance purposes. Additionaly,
the vendor will provide ingtruction and operating manuasfor dl parts of the system (but had not done
s0 as of February 2002). As of February 2002, there were severd training issues that till needed to be
addressed.

Additiondly, information from the AVL/MDT database can be queried, summarized, and reported using
Crysta Reports software provided with the syssem. However, OTA saff did not receive training on
how to use the software and consequently can only generate reports that were designed into the origina
system. The agency has aso purchased vehicle maintenance software by Qquest, but has not yet put
this software to use.

For the scheduling and dispatch system, StrataGen was supposed to supply 5 days of on-steingtruction
for OTA daff.

6.5.3 Maintenance of the System

RS provided a one-year maintenance agreement on the AVL/MDT system as part of the origind
purchase price. OTA aso had an option for annua extended warranty agreements for up to five years,
the price of which wasto be negotiated prior to the find payment in the AVL agreement. Asof
February 2002, OTA maintenance personnd were servicing and maintaining on-vehicle equipment.
When an MDT mafunctions, OTA gaff try to repair it. If they are unable to do so, the unit is pulled
and replaced with a spare, and the mafunctioning unit is sent to the vendor in Cdiforniafor diagnostic
testing and repair. However, the MDTs do have "flash” cgpability, which dlows RS to easily make

21 The contract specified that additional transit agencies would have been allowed to procure the same or asimilar type of
scheduling/dispatch system from StrataGen at the same cost if the transit agency’s volume was equal to or less than the number
of trips provided by OTA. If the system had a greater volume, or required additional operational features and customization,
StrataGen and the procuring agency would determine the differencesin cost that were acceptable for both parties.
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updates to the system when the vendor comes to OTA’sfacility to make repairs?® Additiondly, the
software is enabled with PC Anywhere capability, which alows OTA to easly download software
updates.

6.5.4 Operational and Other Challenges

According to Pam Ward, the Transt Adminigtrator at OTA, the agency’s I TS deployment has resulted
in many benefits, but the agency has aso experienced a number of chalengesin getting the system up
and running.

Some parts of the AVL/MDT system were not fully functiond as of February 2002, with both the AVL
polling and MDT text messaging not working properly. The AVL/MDT system was ill having
messaging problems. For example, sometimes there was as much as a 2-3 week dday until the
intended receiver receives amessage. Furthermore, the system was not designed to provide notification
for the sender or recipient, exacerbating the problem. Therefore, drivers and dispatchers had

devel oped a protocol for sending back a message saying “ok” with their initids when a message was
received. Because of thisissue, OTA has had to continue relying on radios and mobile telephones for
communicetion. The agency has not been able to diminate tower charges or cdl charges, as origindly
intended, because MDT messaging is not religble. Additionaly, as mentioned earlier, the drivers are not
consgtently completing the pre-trip inspection reports on the MDTs because they are unsure whether
the reports will be transmitted.

OTA dso experienced some problems with vehicle palling, dthough some of these problems have since
been resolved. At one time, up to 25% of the vehicles were not being polled. Aswith the text-
messaging problem, there was no pattern to the non-polling. The problem was linked to the
communications system not being configured to have the necessary capacity to handle both voice and
data tranamissons Smultaneoudy.

The scheduling and dispatch software was ingtalled on OTA's computersin March 2001, but was ill
not being used as of February 2002. Fina testing and acceptance of the scheduling and dispatch
system will be done only after al ingdlation and initid training has been completed and accepted by
OTA, asrequired in the contract. Thisincludesfind tests of the completed operating system performed
by drivers and aff for one month.*

In addition, RSl had vehicle maintenance software in their origina bid, but this component was
ultimately deleted from the contract. OTA purchased another maintenance software product and tried
to integrate it with the AVL/MDT, but the interface was not yet functiona in February 2002. The
agency hopes to integrate the two systems so that mechanics will be able to use the pre-trip information
provided by drivers at login for vehicle maintenance.

28 "Flash" capability refersto an initialization program that is entered into the target system (such asthe MDT) to make changes.
Updates to the target system can be "flashed" viaa number of methods, including a flash memory card or infrared transmission.

29 OTA severed their contract with StrataGen as of June 2002, However, they may still participate in a State-level project for
this component if arrangements can be made.
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On the communications Sde, a very basc radio systems coverage andlysis was done prior to project
implementation. The analysis included devations and coverage potentia to determine the best locations
for towers, among other things. However, radio communications continue to be a problem for OTA.
The agency is currently using the County's towers, which has dlowed them to minimize communications
cogts. Initidly, there was a conflict between OTA's equipment and the equipment on one of the towers.
This conflict resulted in OTA having access to one tower fewer than initialy anticipated.

6.5.5 Perceived System Benefits

Overdl, management at OTA fedsthat the ITS project has been beneficia for the agency. The project
has had a number of benefits, as described below.

Service Efficiency

The agency bdlieves the system has and will continue to improve service efficiency, particularly in the
remote portions of their service area. Digpatchers can observe where vehicles actually are located,
alowing them to more efficiently schedule trips (particularly same day trips). Thisis especidly important
a OTA, where the drivers often use multiple paths to get between a particular origin and destination.
Ultimately, OTA aso hopes that the scheduling system will help with batch scheduling, indluding both
subscription and other types of trips.

Vehicle Maintenance

Once the Qquest vehicle maintenance software is integrated with the RSl system, OTA hopes that
mechanics will be able to use the pre-trip vehicle ingpection information entered into the MDTs by
driversto inform and improve maintenance decisons.

Safety and Security

Since the system vehicles, drivers, and passengers are so digpersed, the communications links provided
by the AVL/MDT system are very important from a safety and security perspective. Digpatchers can
respond more quickly incidents because they know exactly where the vehicles are.

Billing and Reimbursement

OTA hopes the scheduling and dispatch system will eventudly hep with the billing and rembursement
function. OTA works with anumber of different funding agencies and the paperwork can be atime
consuming task. Once the StrataGen system is fully implemented, reports can be generated that will
help with reporting functions. Currently, information required for billing is handled by the driver, who
givesit to the dispatcher, who then givesit to the Trangt Administrator. Because the reporting function
requires asgnificant amount of work (OTA has to submit approximately 175 invoices per month), OTA
has one full-time employee soldy committed to thistask. The agency hopes the system will eventualy
dlow driversto key information about each trip into the MDT. The system will match the trip
information (incdluding the name of the individua taking the trip) with the funding program and then
compile the information for invoicing purposes. Thus, the reporting function will be handled primarily by
the system and much of the exigting paperwork will be diminated.
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6.5.6 Staff and End-User Reactions

Drivers appear to like the technology when it isworking. While there was some feding among drivers
that the AVL system dlows dispatchers to ook over their shoulders, the drivers appreciate that there is
apositive sde to this as well, since the system has been used to resolve customer complaintsin drivers
favor.

Drivers expressed that, when it isworking, the MDT text messaging is a Sgnificant improvement over
the radios and that it substantialy cuts the need for voice traffic. As discussed above, drivers and
dispaichers have lost confidence in the messaging system and therefore use their radios or cell
telephonesif an important Situation arises. Drivers dso identified the need for alouder audio notification
when amessage is received in the vehicle since they sometimes miss the natification if they are outsde of
the vehicle. One disadvantage of the text messaging is that drivers have to pull over to key in amessage
since the canned messages are not often used. Drivers dso like the pre-trip ingpection snce there are
no formsto fill out, dthough, as Sated previoudy, not dl drivers are using this festure because they do
not have confidence that the reports are being transmitted.

Additiondly, driverslike the safety features of the AVL system. They specificaly like the fact that
dispatchers know their locations in the case of an emergency and that they have the emergency “panic”
button. Although the panic feature has not been needed to date (and has only been triggered
inadvertently), the emergency darms gtill add a sense of security for the drivers.

Dispatchers aso expressed that they like the AVL/MDT technology when it works properly. They like
the ability to see where avehicleisa any point in time, which helps them better schedule same-day trip
requests. They dso like the ability to use text messaging because they can relay information without
broadcasting throughout the whole radio system, an issue that is particularly relevant to the tranamittal of
confidentiad information. However, the dispatchers have dso logt confidence in the text messaging
system and generaly rely on the radio system for communication.

6.6  Project Costs and Revenue Sources
6.6.1 Costs

The entire project cost was gpproximately $628,000. However, this figure includes a number of items
that are not yet fully ingalled and paid for. For example, the scheduling and dispatch system has been
ingtaled but was not working as of February 2002. The overdl project costs include the following:

RS
In Vehicle Equipment (AVL, MDTSs, Emergency Buttons) $114,090
AVL Tracking and Display Workgtation 67,250
Data Communications Link 35,800
Ingtallation/Training/Maintenance 20,750
Totd for RS $237,890
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SrataGen™

Scheduling/Dispatch System $43,900
MDT/AVL System Integration 7,000
Training in ADEPT Software 5,000
Trave 4,000
Tota for Scheduling/Digpatch and Integration $59,900

Project Management

Carl Thornblad, Consulting Project Manager $58,522

Communi cations Equi pment

Radios, fixed facilities equipment, base station $213,433
Total Cost $569,745

6.6.2 Revenue Sources

OTA recelved an FTA demongtration project grant to help fund the project. In addition, lowa DOT
provided a portion of the non-federa match on the project. OTA provided the remainder of the match
and later some additiond and unanticipated funds to cover costs in excess of the original project budget.
A dgnificant portion of the unanticipated funds were used to pay the consulting Project Manager.

FTA (Section 3) $433,218

lowa DOT 50,000

Locd (match and additiond loca funds) 89,587
Total Revenue $572,805>

6.7 Considerations/Best Practices

6.7.1 The Planning Process

Asdiscussed earlier, OTA did not conduct much pre-project planning for their ITS deployment. Very
little needs assessment was conducted by agency's contractorsin devel oping the specifications and
implementing the project. OTA fedsthat moreinitid planning would have been beneficid, especidly in
detalling the overdl objectives into functiona specifications. The agency did find that using the Peer-to-
Peer program helped tremendoudy in both the planning and procurement processes.

0 Thisincludes the ADEPT 2.3 Site License (up to 10 workstations), one ArcView GIS Site License, reporting and billing
customization, MDT/AVL integration components, and training. The cost of annual maintenance after the first year was
$4,000 for standard support (normal office hours on weekdays) with extended support ranging from $100 to 150 per hour.

s Note: Costs and revenues are not exactly the same because thereis still a slight balance left on OTA’s grant.
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6.7.2 The Procurement Process

Because the agency had to procure each piece of the ITS project separately, the procurement stage
was fairly lengthy. Additionaly, while this separate procurement process may have ultimately minimized
the cost of the project, it may have had an impact on the contractors being able to meet the
specifications provided and may have contributed to some of the integration problems currently facing

the agency.

The Adminigtrator at OTA expressed that she hadn't realized the number of resources, vendors, and
products available for the type of gpplication they were implementing. While being able to learn from
this pool of resources can be beneficia to the agency, it can aso make the procurement process
complicated and difficult. After severd initid attempts, OTA found that using a hybrid of technicd and
functiona specifications in the RFP was the best way to get responsive bids that were within their
budget.

Finaly, OTA has had some problemsin the implementation stage of their ITS deployment, primarily
semming from difficulties with their contractors. The agency feds that they should have written more
performance-based contracts with their vendorsin order to avoid the types of problems they have
encountered. Thisis an important congderation for other agencies congdering such an I'TS deployment
and shows that careful thought and planning in the pre-deployment stages can greetly improve the
outcome of later project stages.

6.7.3 The Installation Process

As gated above, OTA gaff indicated that the procurement, ingtdlation, and system integration were
made more difficult because each component of the system had to be purchased and ingtdled
separately. However, in generd, ingtdlation of the communicationsand AVL sysemswasreatively
graightforward (the ingtallation took four months). The agency used an outsde ITS Project Manager to
monitor the vendor. The project manager spent congderable time on-gte. The agency fdt that the
consultant was especialy helpful because he was detal oriented. However, there were times when the
Trangt Adminigtrator was not dways included in the decison making process that involved the project
manager and the vendors. While using outside consultants can undoubtedly be beneficid to ITS
deployments, agencies should make sure that the key agency staff continue to be involved in the
deployment.

OTA géff fdt that the project would have benefited from having a clearer testing protocol and an
incrementa start-up that included some betatesting. In order to minimize ingalation costs, equipment
was ingdled in vehicles dl a once. Ingdlation did not include any rigorous testing requirements.
Revisonsto the system have been made over time, but the de-bugging process negatively affects OTA
operaions snce OTA hasto bring dl 51 vehiclesinto the facility for modifications. OTA's experience
points to the importance of having a solid beta testing and acceptance testing protocal in place when
implementing any ITS project. If the system does not work correctly, operations can be negatively
impacted and staff begin to lose confidence in the system.

The OTA case sudy adso emphasizes the importance of sufficient training in any ITS deployment. Both
the dispatchers and drivers at OTA fed that they have not recelved adequate training. Since
dispatchers do not have time to experiment with the system, they fed they are not usng it to itsfull
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potentia. OTA fedsthat they should have been more inagtent about the training of their personnd by
their vendors. Furthermore, dispatchers reported that when the vendor makes software changes, the
user interface can sometimes change enough that certain features must be relearned. However, the
vendor does not provide documentation of these changes, thereby making the learning curve steeper for
the digpatchers.

6.7.4 Operations

As mentioned previoudy, anumber of features of OTA's system were not yet working properly as of
February 2002, so final payment to the vendors has not been made. OTA''s experience points to the
importance of preparing comprehensive functiona requirements and specifications, then closdly
monitoring the vendors and developing a good working relationship with them. Additiondly, OTA
regrets not having a specified protocol for tracking system problems, reporting them to the vendor,
getting them fixed, and then signing off that they have been adequately fixed. This has been a sgnificant
problem for OTA, and emphasizes the importance of developing such a protocol for this type of
project.

A strong communications backbone is required for the system, including both good coverage and ability
to communicate both voice and data smultaneoudy. OTA was able to build a comprehensive
communications backbone using existing tower resources to kegp costs down. Other agencies looking
a implementing Smilar systems should look for opportunities like this one, but should aso kegp in mind
that the system is likely to be demanding, as evidenced by OTA's ongoing communications problems.
While OTA was able to utilize existing resources, minima radio coverage analyss was done to establish
how the new radio system would handle the capacity demands of voice, text messaging, and GPS data
communications. This has resulted in numerous problems for OTA and should be kept in mind by other
agencies deploying Smilar technologies.

Additionaly, some of the equipment used in OTA's ITS deployment needs to be uningtalled and sent to
the vendor when problems occur. This procedure negatively affects the agency's operations,
paticularly if the lag time in getting the piece of equipment fixed islengthy. When looking & purchasng
equipment for an ITS deployment, agencies should ook carefully at the procedure necessary for
maintenance and upgrades, paying particular attention to the effect they will have on everyday
operations. If repairs of equipment are expected to be lengthy, appropriate provision of spare parts
should be considered.

6.7.5 Other Considerations

In addition to the consderations mentioned in the above paragraphs, the Ottumwa case study pointed
out a number of other issues that should be of concern to agencies consdering implementation of arurd
ITS gpplication.

OTA’s Trandt Adminigirator eventudly had the AVL/MDT software ingtaled on her computer.
She thinks this has been beneficid since she now understands the problems that the dispatchers are
having with the system.

OTA has no Information Technology (IT) support and the City is not in apostion to provide this
support. Therefore, the Trangt Administrator has had to rely on the vendors for support, which has
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not been sufficient. The outside project manager suggested that I'T support be provided by lowa
DOT for adl lowatrandt systems needing such support, but to date this has not occurred. A
congderation for other agenciesis to think about developing some in-house technologica expertise
if it does not dready exigt, so that the agency is not entirely reliant on vendorsfor I'T support. If itis
not possible to develop the expertise in-house, the agency should consider partnering with other
agencies for such support or requesting it from higher-level agencies (such as Sate agencies).

It can be difficult for experienced gaff to modify their behavior to use new systems and data. For
example, a OTA, it is questionable whether the level of training for Saff has been related to some of
the issues the agency has faced with its I TS deployment.

6.7.6 Overall Assessment

Ovedl, the systlem has met many of OTA’sorigind project gods, but has dso falen short in a number
of areas, as described below.

Goal 1: Communicate with all vehicles

Thisgod isbeing met to some extent. The MDT text messaging, when working properly, alows
digpaichers to communicate with dl drivers, even in the most remote areas. Text messaging €iminates
the need for voice communications, kegps conversations private, and resultsin less over-the-radio
chatter. However, as of February 2002, the text messaging was not reliable, so drivers and dispatchers
logt confidence in it and reverted back to using radios and cell phones.

Goal 2: Locate and track vehiclesin the service area

Thisgod isbeing met well. The AVL dlows dispatchers to locate and map the location of dl vehidesin
the system.

Goal 3: Improve safety and security of the system vehicles, drivers, and passengers

Thisgod isbeing met. The digpatchers know where the vehicles are and can respond more quickly to
incidents. Thedriversfed better connected in case of an emergency. The emergency buttons work
well, but given the number of “false darms’ the agency may want to investigate better methods for
securing the panic buttons.

Goal 4: Communicate maintenance problems and pre-trip inspection reports directly to the base

Thisgod isbeing met well. The MDTsadlow the drivers to complete and tranamit the pre-trip
inspection form. However, as of February 2002, the recently purchased maintenance software had not
yet been integrated withthe AVL/MDT system.

Goal 5: Facilitate the agency’ s billing process

Thisgod isnot being met. Since the scheduling and dispatch portion of the software (including the
billing module) has never been properly implemented, invoicing individua agencies by OTA has not
improved as origindly planned.
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6.7.7 Unexpected Benefits
The implementation of the system has aso had a number of unanticipated benefits for OTA, as follows.

Better control over driver pay hours

One of the most sgnificant benefits of the system has been management’ s ability to track drivers using
both the AVL and the log-on/log-off feature of the MDTs. The system helpsthe Transt Administrator
better manage drivers time and pay hours. She can compare driver time sheets with log on/off records
aswdl asthe path of the vehicle and dwell times.

Better customer service

Many of the customer service benefits are intangible. Nonethdess, OTA fedsthat it is providing better
sarvicefor itsriders. For example, if the AVL isworking effectively, the system is able to better
manage same day trips, which benefits cusomers who are trying to schedule those trips. The AVL
system dso dlows office Saff to print maps for new or re-assgned drivers, answer customer complaints
and inquiries, and give drivers directions, dl of which result in better customer service for OTA riders.

Resolution of customer/driver disputes

The vehicle activity reports provided by the AVL/MDT system alows OTA to better respond to
customer complaints and more easly resolve disputes between customers and drivers by tracking the
exact time a which avehicle arrived at each location dong its route.

Better tracking of schedule adherence

The system aso has the ability to produce schedule adherence reports, which help management track
driver performance and better manage operations.

Better vehicle scheduling/management

The pre-trip report from the AVL dlows the staff to do better "load balancing” by helping them assign
vehidlesin away that baances their mileage and useful life. OTA rotates vehiclesto ensure that dl
vehicles of the same vintage have smilar mileage. The AVL reports alows dispaichers to better maich
vehicles with manifests by providing information about the vehicle s age, its mileage, the route length,
operating conditions along the route, and the passengers. Additiondly, the system alows office staff to
print vehicle activity reports, which can dso help with vehicle scheduling and management.

6.8  Future Plans

At this point, OTA isworking to get the sysem fully up and running. Their highest priority isthe AVL
and messaging system, which is close to working but not yet completdy functiona. The next priority is
to get the scheduling and dispatch system working correctly and to then integrate the two systems.
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Section 7 River Valley Transit

7.1  Case Study Overview

Operated by the Williamsport Bureau of Trangportation, River Vdley Trangt provides fixed route and
demand respongive sarvices in the greater Williamsport, Pennsylvania area and surrounding Lycoming
County. The Bureau recently completed construction of anew intermoda center and, in the process,
implemented a system to provide redl-time customer information for routes operating out of the trangt
center. Thetechnology:

Allows the agency to inform customers both visualy and audibly as to which of the 10 loading bays
buses will arrive at and depart from;

Gives customers a 20-second natification before buses depart the termind;
Notifies drivers when they have pulled into the wrong bus bay; and
Allows the agency to create reports that can be used for operations and planning purposes.

The gpplication is remarkable because it is an example of atechnology solution that was developed to
ded with a somewhat unique problem encountered by the agency. River Vdley Trangt's Traveler
Information System (TIS) provides a simple, automated way to direct passengers in atrangportation
center to the correct bus bay, which is sometimes difficult to determine. The project has been
tremendoudy successful and recently won second place in the state's technology achievement awards
showcase.

7.1.1 Williamsport Transit System Overview

River Vdley Trangt provides both fixed route and =

demand respongive sarvices in the greater Williamsport ' 1
areaand surrounding Lycoming County.** The City of . ; : m—
Williamsport covers gpproximately 9 square mileswith ] | :

a1990 population of amaost 31,000 persons. During
Fiscd Year 1999, River Vdley Trangt (cdled City
Bus at the time) provided over one million passenger
trips onitsfixed route system. River Vdley Trangt has
thirteen fixed routes, most of which are operated out of
the McDade Trade & Trangt Centre building. The
trangt center has an information window in the lobby,
where passengers can obtain information and purchase
faremedia Approximately 94% of trips taken on

All 28 of River Valley Transit's fixed route
busesare equipped with the TIS.

% Lycoming County, the largest county in Pennsylvania, covers 1,235 square miles and has a 2000 population of over 120,000
people. The County has a population density of 97 persons per square mile.
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River Vdley Trangt's sysem flow through the trangit center.

River Valey Trangt is operated by River Vdley Trangportation Services, which is part of the
Williamsport Bureau of Transportation (WBT). WBT is a City department with responghility for a
number of functions in addition to operating River Vdley Trandt, including management of parking
facilities and operation of aferryboat, trolley services, and charterstours. The trangt system has 28
vehiclesin operation and 33 drivers. Digpatchers and other operating personnel are located at the River
Vadley Trangt headquarters, which is dso the location of the agency’'s maintenance garage. Customer
information specidigs are located at the downtown trangit center.

7.1.2 Williamsport Case Study Field Work

The research team conducted a Site visit in Williamsport on February 19 and 20, 2002 in order to learn
more about their Traveer Information System (T1S). During the Site visit, the team interviewed the
following individuds:

William Nichols, Jr., Generd Manager;
Kevin Kilpatrick, Planning Manager; and
John Kiehl, Operations Manager.

The team d <0 visted the downtown transt/information center, talked with drivers and mechanics,
interviewed and observed dispatchers and information clerks, and spoke with passengers using the TIS.

7._2 Project/System Background and e
History =
The TIS project was initiated as a smdl part of the

McDade Trade & Trangt Centre Project, which
included the following dements.

Construction of the McDade Trade & Transt
Centre building;

Congtruction of the adjacent L.L. Stearns & Sons
Plaza, which includes shdlters for bus passengers,

Renovations and streetscape enhancements on
two local dreets, and

ThelL.L. Stearns& SonsPlaza, which ispart of the

Congruction of anew parking garage. Trade& Transit CentreProject, has covered
sheltersfor busriders.

The Trade & Trangit Centre wasin the planning and construction phases from 1996 to 1999 and was
dedicated in December 1999. The primary gods in building the trangit center were to streamline trangit
operations in the downtown area, make River Vdley Trangt more accessible and convenient for riders,
improve traffic and pedestrian circulation in the Central Business Didrict, and stimulate economic
development in the downtown area. The Trade & Trangit Centre provides a centraized transfer point
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for dl River Vdley Trangt routes operating in Downtown Williamsport. The entire project cost was
$13.2 million and the project was funded by the City of Williamsport, Lycoming County Government,
the Williamsport Parking Authority (WPA), the Pennsylvania Department of Transportation (Penn
DQOT), and the Federa Trangt Adminigtration (FTA).

While the Plaza and trangit center clearly improved conditions for River Vdley Trangt passengers, they
aso presented the WBT with some mgjor challenges. Because the transit center was located in the
heart of the downtown areg, there were physica space limitations that required specific traffic flow
patterns. The River Vdley Trandt system is a pulsed system; therefore, anumber of buses were coming
into the trangt center at the sametime. Since it was not possble to assign each route to a unique bus
bay, vehicles were required to come into the trangit center and park on a“firgt-in, fird-out” basis.
Consequently, there existed the potentia for riders to become confused as to which bus they should be
boarding and where that bus was located. The transit center planners needed to lessen this confusion
by providing better information to bus passengers. Thus, the Sate-of-the-art TIS was designed to assst
ridersin finding their respective buses by directing riders to the correct bus stop within the transit center
using technology.

The trangit center project was being overseen by agenerd contractor, Wilbur Smith Associates. The
TIS ultimately became part of the eectrical contract, which was the responsibility of Lecee, a
subcontractor to Wilbur Smith. Avail was selected as the contractor responsible for the T1S under
contract to Lecee. The RFP for the procurement of the TIS system was issued in July 1998 and
awarded in October of that year. The TISwasingtaled on dl buses and tested in October-November
1999. The system was fully ingtdled by January 2000 and fully operationd by April of that year.

7.3 Project Goals and Objectives
7.3.1 Stakeholders
The TIS project had a number of stakeholders, including the following:

The SEDA-Council of Governments (SEDA-COG);
The City Coundil;
WBT/River Vdley Trangt aff;
- Generd Manager;
- Planner;
- Operations Manager;
- Digpatcherg/Drivers,
River Vdley Trangt riders,

Vendors:
- Avall (equipment vendor and integrator);

- Lecee (dectrica contractor);
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- Wilbur Smith (origind architect/engineersfor the project);

Additiondly, the WBT formed an Americans with Disabilities (ADA) committee, which helps address
any issues that arise regarding accommodations for individuas with disabilities.

7.3.2 Goals and Objectives

Asthe project was being conceived, the WBT’ s primary goa wasto allow riders at the transit
center to locate their respective buses in a safe, convenient manner. During the planning process,
the staff added the goal of generating data that would help them better manage operations. Specific
godsfor the project included:

Create arider-friendly system that will alow ridersto identify buses in the downtown areg;
Maximize usgbility of the technology, with minima requirements of drivers;
Cregte adatatrail to monitor whether drivers are operating the T1S equipment properly;

Create a system that is expandable as new technologies are deployed (e.g., automatic vehicle
location (AVL) technology); and

Provide the ability to monitor bus movement by comparing actud arriva and departure times againgt
the schedules.

7.4  Description of the Application and Technology
7.4.1 General TIS Characteristics

The centra focus of River Valey Trandt's ITS deployment was the use of the TIS for customer
information at their trangt center. The TIS contains both dynamic sgnage and audio informetion that
helps trangt ridersidentify the location of their
desired busroute. The dynamic signswere
modeled after those seen in airports because the
agency knew that customers would generdly be
familiar with that format. Information on the Sgns
and in the audio messages utilizes data received
from mobile dataterminas (MDTs), which are
inddled in al 28 of the agency's vehicdes.

When drivers arrive a the trandt center, they use
the MDT to indicate that they have entered the
termina, as well as what their stop and route
numbers are. Drivers are ingtructed to stop their
Variable message signs show busesin the terminal buses before enteri ng data, but often enter data
and thar busbay locations on the street once they are in range of the transit
center. Thedatais then sent to the base control
computer in the trangt center viaawireless loca area network (LAN) modem. Thedataisstoredin a
database for future anadys's, as well as used to build visua and audible messages. The text messages
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are digplayed on signsinsde and outside of the bus, and in corresponding audio messages that are
broadcast over the PA system. Drivers have the ability to revise informetion if an error occurs or if they
use a different bus bay than the one origindly indicated. Announcements over the PA sysem include
the bus route and the bus stop location, and are repeated every minute while the busisin the termind.

When the driver is ready to leave the termind, he/she sdects the “End Termina” button on the MDT.
The system changes the announcements, causing the name of the route to flash on the message signs for
30 seconds. The system then informs the driver that he/sheisfreeto leave the termina after a user-
specified delay has been met.®

While the primary objective of developing the TIS was to improve customer informetion for River
Valey Trangdt riders, the system aso has a number of features that aid in operation of the bus system.
In many cases, the additiond functionality was added after the initid project specifications had been
completed. Some of the additiond operationa features of the TIS are:

Each vehide sMDT hasaclock display that is synchronized every time the vehicle entersthe
termind, thereby providing drivers with the accurate time.

The application includes signd prioritization for buses at the traffic Sgnds leading into the center.

The MDTs inform drivers when communication with the base computer has been disrupted. Thisis
aone-way transmission that displays a message to the driver in the event that any message he/she
sendsis not explicitly acknowledged by the base.

Ingtructions for driverson MDT data entry are provided.

Remote informationd displays are avallable to
operationd gtaff at the trangt center and at
dispatching and supervisor offices a the
Garage and Office Facility. The displays
provide operations and management
personnel with areal-time view of current
activity a the trangt center.

Documentation of actud arriva and departure
times of each bus are provided by the system.

Remote termind capability is available.

The base control center recelvesaping
message whenever abus isin the vidnity,
thereby alowing dispatchers to hold vehicles Drivers areprovided with data entry instructions for
a the transfer point for a short period of time the Mobile Data Terminals.

if they know that another vehicleisin range.

8 River Valley Transit currently has this delay set to one minute.
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Use of the system to track and monitor schedule adherence is dso functiondity that was not initidly

conceived, but was added prior to ingdlation. The system generates a number of reports that are useful

for planning purposes, including:

Daily Trip Exception Report — Reports when buses entered or exited the center without the
driver entering the “enter termind” or “end termind” commands on the MDT, indicating that drivers
were having problems with the system or failed to enter the data.

Daily Error Log Report — Reports error time, bus ID number, and error text. Errorsare
recorded when there is afallure to communicate with the Sgn, or when abus arrives or departs
without the driver hitting “enter termind” or “end termind”.

Daily Schedule Adherence Report — Reports time, bus number, scheduled arrival and departure
times and deviations from the scheduled times (in minutes). This report is used by the operations
manager to track late or early arrivals and by the operations planner to assst in periodically revising
routes.

Daily Revise Usage Report - Reports instances when the driver used the"Revise Termind”
button, indicating that he/she used a different termind that the one origindly intended.

Off-Duty Report - Thisis an exception report that ligs dl buses that made no trips during the
report period. The user can review trip exceptions either for agiven day or an entire week.

7.4.2 Technological Components of the
TIS

The TIS gpplication includes the following

Commrmts E’! o I, . = - E?
L
MDT Units: Text-based MDTs are ingtdled - Taaaanmns

indl of River Vdley Trangt's fixed route
vehicles. The purpose of the MDT unitsisto
provide an easy way for driversto enter
information into the system. The vendor for
these units was Mentor Express.

Base Control (Server) Computer: PC MDT unitsareinstalled in all 28 of River Valley
located a the transit center, which functions as Transit'svehicles. Theagency purchased an
the Base for the TIS. The computer is additional MDT in case one breaks down.
equipped with a 56K modem for

communications.

Client Computers: Origindly, the plan was to have only one computer at the Base. However,
River Valey Trangt requested the addition of remote termina capability so that the customer
information specidigts a the trangt center and operations personnd at the River Valey Trangt
offices could access information in the TIS. Communication between the base control computer
and the remote site computer takes place viathe Loca Area Network (LAN).
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RF Communications Units. The RF
communications units alow messagesto be
transferred between the MDTs on the vehicles
and the Base computer. The units are Proxim
RangeL AN2 7910 series serid adapters.
Communication occurs viaa 2.4 GHz Spread
Spectrum wirdess LAN.

Router smodems: A router/modem solution
was implemented to ease communication
between the Base and the remote sites,

The RF Communications Units allow messages to be minimizing theFOSt of Comm'l»'nicaionsas
transferred between the MDTsand the Base computer. compared to using aleased line.

Base Control Unit Software: The Base

Control Unit software operates on the base
control computer. It accepts and routes the messages from the MDTs to the Sign and PA Control
Units (see below). It aso keegpsalog of al messages, stores messages in a database, provides an
error log, and provides a manud interface for overriding messages from the MDTs.

Signs Control Unit Softwar e: The Signs Control Unit software aso runs on the base control
computer. The unit recelves information from the Base Control Unit and places the route name on
the appropriate bus bay sgn in the trangit center.

PA Control Unit Software: The PA Control Unit software runs on the base control computer as
well. Thisunit has a number of pre-determined audio messages from which it selects when
information has been recaeived from the Base Control Unit.

Bus stop display signs and public address system: These components areindaled at the trangt
center and are used to convey information from the TIS to the public.

Avall Technologies, Inc. provided software, integration, wirdless communications (including MDTS), the
centra computer, and thesigns. Avail Technologies populated the TIS database with route information
including the scheduled arrival and departure times at the trangit center.  Lecee Electrical Contractor
provided power and cabling for the message signs and the public announcement system.

As mentioned previoudy, the project aso included signa prioritization a the trangt center. As buses
leave the center, they trigger a*loop switch” embedded in the ground that keepsthe traffic Ssgnal green
an extra 17 seconds.

7.5  Design, Operations, And Performance

7.5.1 System Design

Avall worked closdy with the River Valey Trangt when designing the TIS in order to make sure the
system met the agency'sneeds. A Prdiminary Design Review (PDR) was conducted on February 15,
1999. The PDR outlined the system overview, Avall’s plans for ingtdlation and testing, and the project
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schedule. The purpose of the PDR wasto obtain River Vdley Trangt’s feedback and approvd for the
system design. Asaresult of the PDR, anumber of system enhancements were proposed.

Additiondly, River Vdley Trangt worked closaly with the regiond Metropolitan Planning Organization,
the SEDA--Council of Governments (SEDA-COG), to ensure that they were meeting any needs that
SEDA-COG might have of the TIS.

7.5.2 Training

As part of the TIS project, Avail conducted training a the Trade & Trangt Centre for the following
personnd:

Operations and Maintenance personne!;
Supervisors, and
Bus Operators.

Bus operators received four hours of training, and mechanics and operations personnel attended a one-
day training course. In speaking with drivers and mechanics a River Valey Trangt, it was evident that
the training was sufficient for them to fed comfortable with the new system. Additiondly, afew weeks
prior to indalation, Avail set up asample MDT in the driver’ s room so that bus operators could try it
out and become comfortable with it.

The contract with the vendor aso required that a number of specific documents be provided to River
Vadley Trangt. Avail provided the following documentetion as part of the TIS project:

System Component Descriptions,

Maintenance and Service Documentation;
Operations and Maintenance Manuals,

Manud for Bus Operators,

Sysems Adminigtration Operations Manud; and

Communications Protocol Manual.

7.5.3 Maintenance of the TIS

Origindly, the system had a one-year warranty, which began at the end of the acceptance-testing phase.
However, long-term system maintenance was to be the respongility of River Valey Trangt daff. Avall
provided the agency with a TIS Operations and Maintenance Manual and provided one day of
maintenance training for River Vdley Trangt mechanics, who have now taken over maintenance of most
of the equipment. Maintenance staff a River Vdley Trangt indicated thet the training was sufficient in
helping them take over the long-term system maintenance.

Avail now provides maintenance support on an annud bass. The current maintenance support contract
includes extended system support for one year and a one-year hardware warranty, which are offered to
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River Vdley Trangit a acost of $7,500. The system support includes both on-site and phone/remote
diagnostic system support. The hardware warranty coversdl of the TIS products provided by Avail
and includes onSterepair for itemsthat River Valey Trangt is not respongble for maintaining, including
the server computer and the variable message signs.

7.5.4 Operational and Other Challenges

River Valey Trandt has had someissues with its radio system, dthough these problems are not directly
related to the TIS since TIS communication occurs on a different frequency. When the TIS project was
initiated, the City had an 800 MHz license. Since then, the City replaced its 800 MHz trunked radio
systemn with new repeaters in the 150 MHz frequency band. In the process, River Vdley Transit was
assigned one frequency. While the radio equipment being used by River Vdley Trangt is adequate, the
frequency and power are not sufficient to handle the AVL system. The WBT operates one repester
and experiences poor coverage. Since River Vdley Trangt has only one frequency, the AVL on the
radios was shut down because it interfered with radio voice communications. The City hired aradio
consultant that isworking to correct this problem as of March 2002. River Vdley Trangt fedsthat they
need to move the location of the repeater and add a second repeater to accommodate the AVL.

As stated previoudy, communication for the TIS occurs viaa 2.4 GHz Spread Spectrum wireless LAN.
The system congsts of mobile trangpondersin the vehicles and three fixed transceivers in the trangt
center. One chalenge faced by River Vdley Transt was deciding where to locate the fixed
transceivers, since there had to be a bal ance between their location and their power outpuit.

The agency has dso initidly had some problems with data management. Partway through the
deployment, River Valey Trangt recognized that there was an abundance of data being captured by the
system and that this data could be used for planning and operations purposes. However, the amount of
data being produced was somewhat overwhelming, and they subsequently had to develop adata
management plan. The plan involved deciding which performance measures would be tracked and then
asking Avall to incorporate report generation software into the system. Reports can be generated with
the use of Crystal Reports software, dthough as of February 2002 staff had not yet been trained in
usng thistoal.

755 Perceived Benefits of the TIS

The TIS clearly has anumber of benefits, from the perspectives of both River Valey Trangt's cusomers
and the agency itsdlf. The system helps the agency provide better customer service by directing riders
to their buses, thereby diminating some of the confusion associated with the firgt-in, firg-out system.
Since customers are supplied with better information, fewer inquiries are directed to trangt center Saff.
Since the operations people at the agency are being provided with better operations data, they can
better manage customer complaints and are able to revise the bus schedules based on information they
receive from the TIS reports. Additiondly, the visua and audio announcements can be especidly

helpful for individuds with disshilities

7.5.6 Staff and End-User Reactions

Both drivers and riders gppear to have had a positive reaction to the technology. Driversfind the
MDTs easy to use and appreciate that the system helps riders locate their buses. Drivers especidly
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gppreciate the standardized route codes for the headsigns, MDTSs, and bus annunciators. In generd,
riders appear to like the Sgns because they provide easly accessble information. In particular, the
audible announcements over the PA system are especidly helpful for persons with vison imparments.

7.6  Project Costs and Revenue Sources
7.6.1 Costs

The entire TIS project cost was $200,000, including the cost of Signs, in-vehicle equipment,
computersiworkstations, servers, software, ingdlation, integration, and warranty. The origina estimate
was approximately $150,000, so additional funds were obtained for enhancements and upgrades.®

7.6.2 Revenue Sources

The WBT received a capitd grant from the FTA to build the transit center, which covered 80% of the
$13.2 million cogt. Penn DOT, the City, and the County each provided a portion of the non-federd
meatch for the project. The $13.2 million contract included contingency funds, which funded the TIS
project. Therefore, the project did not need to compete with other ITS projects for funds and was
developed specificaly as a piece of the larger trangit center project.

7.7  Considerations/Best Practices

7.7.1 The Planning Process

Theideafor the TIS project was devel oped as part of the overdl transit center planning process. The
architectura/engineering generd contractor, Wilbur Smith, developed the functional specificationsasa
way to solve the bus staging/space congraint issue. No other planning was conducted for the TIS
project prior to the procurement stage. In other words, WBT did not fully design the system up-front.
Rather, the specifications gave the vendor the concept of what the agency wanted and challenged the
vendor to design the syssem. This model may have resulted in lower codts because River Valey Trangt
did not have to pay the engineers/architectsto design the TIS.

Once Avall was sdlected, the vendor held awork session with agency staff to define the characteristics
of the system and to suggest additiond ways in which the technology might be used to manage
operations. Avail then developed the technical gpproach based on gaff input. River Vadley Trangt saff
were able to enter into a creative design/work session with the vendor that resulted in a product that
provided the best possible solution to severd issues. An important lesson learned during this process
was that such awork sesson should include everyone involved in the project, including managers,
planners, dispatchers, mechanics, and drivers. By including al of the departments that may be affected
by the technology, the agency can better ensure that al of the stakeholders needs are being met.

3 Thein-vehicle equipment, including MDTSs, was approximately $2,400 per vehicle.
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7.7.2 The Procurement Process

The City procured the TIS as part of the bid solicitation for the trangt center. The TIS component was
included in the requirements for the dectrica contractor, who was a sub-contractor of the genera
contractor, Wilbur Smith. The city had a very good relationship with the electrical contractor, Lecee,
who proposed using Avail as a subcontractor for the TIS. The process for developing the TISwasto
be “design, build, and maintain”. In other words, the contractor was responsible for al aspects of the
system, dthough some preliminary functiona design work for the T1S had aready been done by Wilbur
Smith.

Although Avail was brought into the project as a subcontractor to Lecee, River Vdley Trangt aff
ultimately worked directly with Avail. Had this been a separate procurement, the City would have had
to bring in an outside consultant to help them with the procurement.

7.7.3 The Installation Process

Avall ingdled the equipment and made sure that it interfaced and was compatible with River Vdley
Trandt'sexising network. Avall first ingaled the equipment on one vehicle, and then placed this vehicle
back into service as part of a vehicle acceptance test procedure. This processisreferred to as
prototyping. Once the vehicle acceptance test was successfully completed, ingtdlation was done on the
remaining vehidesin theflegt. Avail was dso respongble for full functiond testing on al vehides, sgns,
and the public address system. One of the keys to the successful ingtdlation of the project was that
equipment was indalled, tested, and problems were corrected before the center opened and the TIS
was fully on-line.

After dl of the components were indalled, afina acceptance test was conducted by Avail and River
Vdley Trangt. Aspart of Aval's end-to-end solution, River Vdley Trandt daff wereinvited to the
Avall offices to witness the operation of the system. Avail and River Valey Trangt saff aso conducted
a 30-day equipment operations test, which involved the generation of Discrepancy Reports by transit
daff. The operationa test resulted in the correction of a number of problems with the system. In
addition, Avail received a handful of canned recordings for the PA system, which were completely
integrated and tested until the agency was satisfied with the quaity before the remainder of the messages
wereingaled.

Problems that were resolved during the testing phase included:

River Valey Trangt saff redized that they had underestimated the number of messages they would
need and had requested of the vendor. The origina proposal included recorded messages for 30
routes, which resulted in 900 different messages® River Valley Transit started the process with a
“long list” of 115 routes™®, then developed a“short list” of 64 routes, and finally developed a“very
short lig” of 31 routes. The decision was made to record enough messages for the routes on the

® Every route needs 30 recorded messages. For each route, thereis an arrival, status, and departure message (3 total) and ten
possible stops that the bus could pull into (3 messages x 10 potential stops =30 messages).

% Even though the system has only 10-13 routes that use the downtown transit center, an individual route may have multiple
names depending on what each run does. For example, the East End Route may need messages for the East End/Manor Care
route and the East End/Eldred Street Route. Each of these has to have its own recorded messages.
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short lig, leaving River Vdley Trangt to cover extracost. Avall negotiated afixed price per route
with the locd recording studio ($35 per route) for an extra cost of $1,190.

River Valey Trandt saff decided that it was taking too long to generate reports remotely because
of the speed of their communications connection. They fixed this problem by adding an integrated
M odem/Router to provide TCP/IP connectivity and extend their LAN from to the River Vdley
Trangt office to the trangit center using a standard phone line connection. This solution turned out to
be more cogt effective than leasing a dedicated
line for communications.

River Vdley Trangt saff requested, and Avall
provided, two additional columnsto the
schedule adherence report, one for the actual
ariva time and one for the actua departure
time of buses.

Additiond 9gnd transmisson equipment was
needed on-dte at the trangit center. Based on
tests conducted at the center on afew vehicles,
it was assumed that the Sgnd coverage would
be adequate. When operations began, with

. . . In order to speed up the communications network,
multiple buses on ste, the City found thet the River Valley Transit added an integr ated

sgna was not sufficient. The problem was M odem/Router to extend their LAN.
corrected by adding a third access point in the
trangt center's café for additiona coverage.

River Vdley Trangt's experience during the ingtdlation phase points out a number of consderations for
other agenciesimplementing rurd 1TS applications. Throughout ingtdlation of the system, the agency
worked closdly with the vendor. In fact, specific Saff at Avall were identified to work with the agency
on different parts of the system. For example, Avall put the agency in contact with aspecific individud
who worked with them on the PA system interfacing issues. River Valey Trangt's experience
emphasizes that agency staff need to develop a good working relationship with their vendors and stay
on top of the project at al times. Additiondly, it isimportant for the agency to have aclearly defined
acceptance/sign-off procedure in place with the vendor so that major project milestones are achieved.

River Vdley Trangt's experience highlights the importance of thorough system testing prior to
implementation. Prior to mounting hardware on the vehicles, Avall conducted a vehicle Site survey to
make sure there wouldn't be an mounting problems. Vehicle equipment was fully tested before being
put back into circulation. At the vendor's suggestion, the agency conducted both aFinal Acceptance
Test and an Operationd Test of the equipment onceit wasingdled. A few weeks prior to ingalation,
Avall set up asample MDT in the driver's room so that bus operators could try it out and become
familiar with it. The fact that the TIS was tested completely before it was brought on-line ensured that it
would not have any mgor problems during implementation. Since the primary purpose of the sysem is
to direct customers to the correct bus bays, it was important that the system work correctly so as not to
confuse riders.
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7.7.4 Operations

River Vdley Transt has and continues to use aformal process to document problems in writing usng
Problem Identification Reports. These 4-page forms are used to quickly identify problems so that they
can beresolved in atimey manner. Problem Identification Reports can be filed by any employee using
the system, including maintenance and operations personne, and include requests for the following
informetion:

Time and date of the problem occurrence;

Equipment affected;

Description of the problem;

Other unusual system occurrences prior to experiencing the problem;
Other functions being performed at the time; and

Attempts to fix the problem.

Theformisdiagnogtic in nature, and steps the individua through a number of system tests and possible
solutions. Theindividud is asked to record the results of the diagnogtic tests and then submit the report
so that it can be filed for future reference and possible system changes.

Avall has been providing phone support to answer operationa questions and, based on the formal
medter list of problems, has met with River Valey Trangt to review the list one-by-one and discuss how
issues can beresolved. Once a solution isimplemented, Avall meets with the River Valey Trangt Saff
to demondtrate the new features. An example of a correction since ingtdlation was that drivers were
ableto turn the MDTs off. Consequently, Avail reprogrammed the units so that the on-off switchisno
longer functiona. They have been able to continue providing customized support to River Vdley
Trangt. The on-going problem identification and communication between River Vdley Trangt and
Avall isan example of agood relationship that should exist between the agency and the vendor. This
relationship has been key to the success of the TIS project and is evidence that agencies should pay
specific attention to the vendor's ability to provide on-going support and to be responsive to the

agency's needs.

7.7.5 Other Considerations

In addition to the consderations presented in previous paragraphs, the River Valey Trangt case sudy
revealed a number of other lessons learned, as described below.

In this case, the agency found that building a customized system worked better than trying to adapt
acommercid, off-the shelf product. The agency developed a simple technologica solution that was
built to ded with a specific need. Other agencies consdering I TS solutions should look carefully at
what they need and not rule out the possibility of building alow-cost, smple solution that meets the
agency's specific needs.
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It isimportant for someone in the organization to be able to engage in “technology talk” so that
contral isnot given up to the “techies’, particularly if the technical people are vendors rather than

agency daff.

Although the technology implementation was being done by a vendor, it dill involved a sgnificant
levd of effort and on-going management at the agency level. Other agencies consdering ITS
solutions should bear in mind that a high leve of effort will be necessary in order to manage the
project and to keep it on schedule and within budget.

Often, the personnd who will be using the system, such as bus drivers, are somewhat averse to
trying out new technology. Therefore, training these personnel iskey and it isimportant to get them
to “buy into” the system.

River Vdley Trangt redized farly quickly that the TIS system generates many pages of data per
day and thet it isimpossible to utilize dl of the data produced. Staff were experiencing "information
overload,” so it wasimportant for the managers to prioritize the information being collected and
identify which performance measures would be used to evaluate the service. Once they had done
this, they incorporated a reporting module into their contract. Data management is something that
should be carefully consdered in the implementation of any ITS project.

One of the recommendations made by Avall to River Valey Trangt was that they should purchase a
goare MDT in case one of the regularly used units were to mafunction. Thisis an important best
practice that should be kept in mind by other systems implementing technology solutions since it
ensures that equipment breakdowns and mafunctions do not disrupt operations.

Although the Williamsport TISisahighly specidized system, it has been developed with the ability
to add new feetures. When implementing new technology, agencies should adways think about how
they might want to expand the system in the future and ensure that they are developing the system in
away that dlowsfor potentid future enhancements.

7.7.6 Overall Assessment

Ovedl, the sysem has met dll of the River Valey Transt origina project goas, as described below.

Goal 1: Develop arider-friendly system that will allow riders to identify buses in the downtown
area

Thisgod isbeing met. Riders, drivers, and dispatchers love the system of Signs and announcements.
The system is easy to understand and use and the equipment operation isreliable.

Goal 2: The system should have minimal requirements of the drivers

TheTIS s as automated as possble, requiring only minimal input from the drivers. According to the
drivers, the prompts on the MDTs are easy to use. It has not been difficult for drivers to become
acquainted with the system.
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Goal 3: Provide a data trail to monitor whether drivers are operating the TI'S equi pment
properly

Thisgod isaso being met. The Operations Manager can generate reports that indicate when
procedures are not being followed, because of either driver error or system failure.

Goal 4: The system should be expandable as new technology is devel oped

River Vdley Transt wanted a system that would be upgradeableto AVL, and the TIS does indeed
have an AVL component. Whilethe AVL is currently inoperable because it interferes with radio voice
communications, it will be re-activated once the radio problem isresolved. Additionaly, Avail designed
the system to be easily expandable should River Vdley Trangt wish to add more functiondity.

Goal 5: Provide the ability to monitor schedule adherence

The schedule adherence feature is being used effectively by the Operations Manager and Planner at
River Vdley Trandt to monitor and manage the system as well as periodicaly re-design routes and
schedules.

7.7.7 Unexpected Benefits

River Vdley Trangt has dso discovered a number of unexpected benefits resulting from implementation
of the TIS:

The clock display on the vehicle MDT is synchronized every time the vehicle enters the termindl,
thus providing a vauable tool for helping the drivers keep on-schedule.

The agency did not anticipate the wedlth of operations data that would be available from the system.
The Operations Manager can use the data provided by the TIS to address customer complaints.

Since customer information specididts at the trandt center have access to some of the TIS
information, they can better respond to passenger questions.

By tracking the location of vehicles on the TIS monitors and using the "ping” functiondity,
dispatchers can eadly hold vehiclesin order to adlow for transfers that otherwise might have been
missed.

The trangt center and the TIS project were acritical eement in successful downtown development.

7.8  Future Plans

Whilethe TIS project has been very successful, River Vdley Trangt saff ill have avison of how they
would like to improve the system in the future. Although the TIS gpplication was very specidized, it
was designed in away that dlows for future expanson. Potentid improvementsinclude:

Integrate the headsigns, MDTs, and voice annunciators to smplify the system and make it more
user-friendly for the drivers,
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Re-activate the AVL component of the system, which could potentialy improve customer service
and help in operations control;

Develop a Web-based customer information system, which would dynamically display the red-time
location of buses;

Creste other trangt hubs that would have “mini” T1S applications connected to the larger TIS
network; and

Integrate an eectronic farecard with the system.

Naturaly, some of these enhancements are more likely to be explored in the near future than others.

For example, River Vdley Trangt is especidly interested in re-activating the AVL component of the
system and integrating an eectronic farecard, and will likely pursue these two expansions within the next
couple of years.
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Section 8 Overall Rural Transit ITS Considerations

This chapter presents the generd congderations that emerged from both the initid literature review and
the five case studies conducted as part of this Best Practices effort. The considerations are provided as
aresource for agencies assessing the implementation of rura trangt ITS. Thissection is organized into
the following subsections:

Useof ITSa Rurd Trandt Agencies,
Ingtitutiona and Organizationa 1ssues,

ITS Applications and Technology;

Funding and Other Financia Consderations;
Rurd Trangt ITS Project Bendfits, and

Deployment Process Considerations.

The last category is divided into the various phases of TS project deployment: project planning,
procurement, ingtdlation and find implementation, and on-going operations.

8.1 Use of ITS at Rural Transit Agencies
8.1.1 Types of Technologies Used

A number of different types of technology have been deployed at rurd trangit agencies, as exhibited in
the case sudies. In some cases, agencies have ingtdled and integrated multiple technologica
components. Table 1 summarizes the types of technologies being utilized at the five case sudy Stes.

Mogt of the rurd properties are using these technologies over alarge service area. For example,
CARTS sarves nine counties in Texas, OTA serves 10 countiesin lowa, and the CRRAFT service will
be used throughout the entire state of New Mexico. For the most part, the technologies at rurd transit
agencies are being used in ademand responsive setting. The exception among the case studies included
in this report was River Valey Trandt, which usesits Customer Information System for fixed route
services.

8.1.2 Agency Goals for ITS

The case study participants mentioned a number of different goasfor their ITS deployments. The gods
mentioned mogt often included:
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Table1l. Summary of Technologies Used by Case Study Participants

CARTS Florida New Mexico

Ottumwa (I1A)

River Valley
Transit (PA)

Radio system \Y

\Y

Scheduling
and dispatch \Y Vv Y
software

\Y

AVL/MDTs Vv Vv

Electronic
farecard \Y
technology

Customer
Information
Systems

Improving customer sarvice;

Expanding the availability of sarvice

Increasing efficiency of operations and adminidtrative functions,
Decreasing the per-trip cost;

Improving communication between drivers and dispaichers; and

Increasing coordination between operators.

Many of the agencies dso have plans to ether enhance their exigting technologies, increase agency
participation in their ITS programs, or to deploy new technologiesin the future. Some of the future

plans mentioned by the case study participants included:

Using data collected by the new technology for planning purposes,
Implementing dectronic farecard or smart card technology;
Integrating various I TS components;
Adding functiondity to exiging software; and
Improving the agency Web page.

8.1.3 Use of Specific Technologies

The following subsections describe some of the main points highlighted by case study participants

regarding specific technologiesin use & rurd trangt agencies.
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Radio Systems

At CARTS, the new radio system dlowed the agency to consolidate operations into one newly
designed fadility. This centralization alowed them to use their scheduling and dispatch software more
efficiently and to store dl of their customer information in one centralized database. Centralization dso
alowed them to reduce the cost of upgrading and maintaining their software.

The CARTS case study a0 pointed to the benefits of having atrunked radio system. Trunking
involves a group of radio frequencies being managed by computer to optimize the capacity of each.
One sgnificant advantage of this type of system isthat users are lesslikely to experience an occupied
frequency and be prevented from communicating when desired.

Reservations/ Scheduling/Dispatch Software

Scheduling and dispatch software packages can include a number of different modules, including vehicle
scheduling and routing, staff scheduling, call intake, mapping, payroll assstance, and reporting. At the
case Sudy stes that have deployed scheduling and dispatch software, their manua systems have been
converted to automated, more efficient syssems. Some agencies have adso managed to integrate their
software systems with those at other agencies. For example, the software being used by the CTCsin
Florida has been integrated with the software used by the state’'s Medicaid provider.

However, the case studies also indicated that schedulers and dispatchers are not dways using the
software to its full extent, oftentimes because they fed some functions can ill be done more quickly by
hand. For example, while many software packages dlow for batch scheduling, schedulers often fed

that, given their extensive knowledge of the system, they can perform the batch scheduling function more
quickly than the software. The CARTS case study showed that agencies can encourage staff to more
fully utilize the software by providing them with more training or implementing a change of procedures.

AVL/MDT Systems

AVL/MDT systems can be used for a number of different purposes, and dlow drivers and dispatchers
to work in a paperless environment. At the most basic level, they can help record ridership data, and
give dispaichers areal-time “picture’ of where the vehiclesare. Thus, they can hep the agency more
eadly track ridership and operations gatistics (such as schedule adherence). Agencies such as OTA
and the CTCsin Horidaare taking their MDT use a step further and using them for transmission of pre-
trip vehicle inspection reports. Thisis an especidly interesting use for rurd trangt agencies that have
vehicles and drivers spread over a geographicdly large area.

One of the primary functions of MDTs s typicdly text messaging, which can reduce the amount of radio
chatter between drivers and dispatchers. However, some of the case study participants indicated that
this functionality was not being heavily used. For example, in Ottumwa, the festure is not yet working
correctly, so drivers have had to rely on radio and cdllular telephone communications. This case study
pointed to the importance of having a“sore-and-forward” feature with an MDT system <0 that text
messages that are not tranamitted immediatdly are eventually ether delivered to the intended recipient or
back to the sender. Without this feature, the text messaging function can unrdiable and may not be used
by the drivers.
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8.2 Institutional and Organizational Issues

All ITS projects inherently have a number of inditutiona and organizationa issues that are uncovered
during the project deployment. The following paragraphs highlight some of the issues that occurred a
the case sudy sites during their implementations. By understanding the types of issuesthat might arise,
other agencies can be prepared to deal with them at the outset of their ITS projects.

Make sure all of the stakeholders are involved in the project, especially in theinitial
planning and design stage. Itisimportant to include dl of the sakeholdersin the planning
process to ensure that their needs will be met by the new technology. This may include
maintenance, drivers, customer sarvice, and operations planning functions. Involving these
departments early on will aso secure their cooperation later on in the deployment process.
Additiondly, it isimportant to involve other agencies that have a stake in the project (such as MPOs
and regiond FTA gaff) in order to make sure their needs are being met aswell. For example,
CARTS ensures that the LCRA isinvolved in any ITS project planning process since the outcome
of such projects could affect or be affected by the LCRA’ s radio system.

For projects that involve multiple agencies, developing Memoranda of Understanding
(MOUSs) can help clarify each participant’ s responsibilities. For example, in Florida each
CTC has been required to sgn an MOU with the CTD outlining each party’ s responsibilities. These
documents have been important in hel ping the CTCs understand early on what would be involved in
participating in the project.

Anticipate organizational changes. Try to anticipate the organizationd changes that will be
necessary once the technology is implemented so that organizationd disruption is minimized when
the deployment is complete. For example, the implementation of an automated fare collection and
revenue control system may prompt the reorganization of the revenue department or the addition of
gaff. These organizationd impacts should be considered during the design stage o thet they can be
handled gppropriately well in advance of the implementation stage.

| TS solutions have the potential to foster better cooperation and coordination between
project participants. Whilethe leve of coordination origindly envisoned never cameto fruitionin
Florida, coordination between some of the counties did improve. Similarly, prior to implementation
of the CRRAFT software in New Mexico, there was little coordination between the trangportation
operators and the case workers. The software has greatly improved both the cooperation between
these groups, as well as the consstency of information available to them. However, it should be
noted that making an effective connection between the case workers and transportation operators
did reguire new statewide procedures, as may be the case in other states looking towards smilar
solutions to their coordination needs.

Sometimes the project participants can change, so it isimportant to be flexible. While
idedly, dl of the participants involved at the outset of a project would remain with the project until
the end, thisis not dwaysthe case. For example, in Horida, the CTC designation changed in
Alachuaand Levy counties, causing the termination of the counties’ participation in the project.
However, the CTD was able to transfer the equipment from Alachua and Levy Counties to another
rurd county, and thus did not lose the resources they had invested in that CTC. The ability to
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recover from unforeseen eventsis an important skill to foster with any ITS implementation,
particularly those that involve a number of different participants.

| dentify how the project will benefit participants. It may be necessary to demonsirate to
participants that the I TS application will benefit them directly. Although it may be difficult to
quantify these benefits, providing at least a description of how participants can use the system to
improve their operation can gregtly increase their willingness to participate in the project.

Be open to working with new agencies and staff. Rura trangt systems are accustomed to
communicating with State DOTS, which generdly provide the bulk of their funding. However, with
ITS demondtration projects, they may suddenly need to ded with other agencies, such asthe FTA.
Funding from different agencies may mean that the rura operator isfaced with multiple reporting
requirements, and they need to be prepared for this change. The case studies show that there has
been good support from State DOTs and the USDOT’ s I TS peer-to- peer program for rura
agencies deploying new technologies.

Involving driversin theinstallation and implementation of on-vehicle systemsis critical
to success. Itisimportant for driversto “buy into” the system since they are akey component of
agencies operations and they have to live with the technology as much as or more than any other
trangt staff member. However, drivers often experience “big brother” fears, particularly with the
inddlation of AVL sysems that track their locations. The case studies exhibited some interesting
ways in which agencies can solicit the involvement and cooperation of drivers. At OTA, reports
generated with AVL system data have been used to resolve customer complaintsin drivers favor,
which has helped with driver acceptance of the system. At River Valey Trangt, the vendor set up a
sample MDT in the driver's room afew weeks prior to ingtdlation so that drivers could be come
familiar and comfortable with it.

8.3  ITS Applications and Technology

The following paragraphs summarize the ITS Applications and Technology consderations that emerged
from the Rurd 1 TS case Sudies.

Commercial off-the-shelf (COTS) software is not always the best solution. Sometimesitis
easer to build a system from the ground up if a COTS package does not address the agency’s
requirements. If an agency does decide to build a system in-house, they should consider formulating
an in-house development team sSimilar to acommercia operation - a strategy that has worked well
for ATRI. Additiondly, agenciesthat decide to develop a system in-house should think carefully
about the intellectud property rights that may be involved and potentid future licensing issues.

Do not underestimate the power of GIS. WhileaGISis an assumed component in many
(especidly urban) ITS deployments, it can be a significant sandalone I'TS deployment for rura
trangt agencies. Results of GIS gpplications have given the smdler operators new tools for
improving service planning and operations. Also, GIS may provide the basis for additional trangt
ITS deployments such as AVL/CAD and scheduling systems.
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Technology changes fast, so make sure your system can be easily upgraded. Intoday’s
changing environmert, it isimportant to ensure that your ITS system can be easly expanded as
technology evolves. For example, an agency may want to make sure thet their sysem has "flagh”
capability or can accept software upgrades via remote access software. These tools may greetly
improve the ease with which system upgrades can be made.

Reserve adequate time for data preparation. The case studies showed that agencies existing
databases needed a sgnificant amount of “scrubbing” before they were compatible with new

software. In some cases, data interfaces needed to be created between legacy systems and new
technology. Agencies often underestimate the amount of timeit will take to prepare their data for
entry into anew system.

Perform a comprehensive communications/radio analysis. The case studies indicated that
rurd agencies are continuoudy having problems with new radio systems. For example, OTA's
radio system was not configured to have the necessary capacity to handle both voice and data
transmissions Smultaneoudy, which became a problem when they tried to use the text messaging
functions on their MDTs. Therefore, agencies should do a comprehensive communications andysis
prior to implementing an I TS application that will depend heavily on a communications backbone.

Web-based solutions may be appropriate for rural areasthat are spread over a large
geographic area. For example, ATRI is planning on ingaling their system throughout the Sate of
New Mexico, which covers avery large geographic area. They decided it would be mogt effective
to develop a Web-based solution, which alows them to provide support from a remote location.
Of course, this type of solution can aso present a chalenge if the remote rurd areas do not have
adequate Internet access. Therefore, the agency deploying the technology should evaluate the
ability of participants to access the Internet before developing a Web-based solution, particularly if
asgnificant amount of datawill be transferred on aregular basis.

8.4  Funding and Other Financial Considerations

The case sudies highlighted a number of funding and other financia consderationsthat are
important to rural trangt agencies undertaking ITS projects. The following paragraphs describe
some of the key financid congderations from the case sudies.

| TS projects include many (sometimes unanticipated) costs. It isimportant for agenciesto
redlize ahead of time that costs will arise throughout the project deployment, as well as during
everyday operations. Typicdly, ITS deploymentsindudeinitid sart-up costs, capital costs, o+

going maintenance and upgrade costs, and cogts associated with staff time and effort.

Table2 Summary of Funding Sources Used by Case Study Participants

River Valley
CARTS Florida New Mexico | Ottumwa (IA) | Transit (PA)
FEDERAL \Y Vv Vv \Y \"
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FUNDING

State
Funding

Local
Funding

Private /
Institutional \V}
Funding

A number of different funding sources may be available for I TS projects. For example, the
case dudy Stesin this project typicaly used a combination of federd, sate, and loca funding. The
funding sources uses are summarized in Table 2.

Always be searching for potential funding opportunities. When deploying ITS solutions,
agencies should keep abreast of potentid funding opportunities in case existing sources are not
adequate or become temporarily unavailable. In thisway, agencies can avoid having to postpone or
dramaticaly delay their implementation progressif funding congraints emerge.

Creativity and innovation can pay off in terms of funding. Agencies can dso benefit from
being creetive and innovative in obtaining funding for their ITS deployments. For example, multiple
funding sources may be combined for a project or new funding sources might be explored.

Do not expend all fundsin a project —hold some funds for unexpected circumstances. As
mentioned previoudy, rurd agencies should "expect the unexpected” when deploying new
technologies. Agencies need to be flexible, redizing that everything will not run smoathly. Agencies
need to have the ability to add enhancements or fix problems when they arise. Keeping contingency
funds for such occurrences can alow the agency to cope with these Situations.

8.5  Rural Transit ITS Project Benefits

The case sudies highlighted a number of benefits that may result from ITS deployments at rurd trangit
agencies. The following sections list benefits that agencies might expect to experience in deploying these
types of technologies. Firgt, genera project benefits that are not related to a specific technology are
presented. Following this are benefits experienced by agenciesimplementing specific technologies,
namely mobility management software, AVL/MDT systems, and customer information systems. Of
course, the benefits that may actualy be redized by rurd systems deploying I TS technologies reech
much farther than those enumerated below. However, our hope is that highlighting some of the
experiences of agencies that have dready implemented these technologies will provide an understanding
of the potentia of technology in rurd trangt systems.
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8.5.1 General Project Benefits

I ncreased agency collaboration - ITS projects can foster the development of better working
relationships and partnerships between agencies. For example, CARTS developed an excdlent
relationship with LCRA, and the CTCs in Florida are now better coordinating their services and

taking part in peer-to-peer training.
Increased ridership and revenue - I TS increases the atractiveness of the trangt service to
"choice" riders, which could potentialy increase ridership and farebox revenues.

I ncreased community confidence - ITS deployments have the potentid to increase community
confidence in the agency's ability to operate an efficient, effective trangportation system. For
example, in . Johns County, Forida, increased community confidence has dlowed the operator to
successtully lobby for a grant to implement amore traditiona fixed route service.

I ncreased self-confidence of agency staff - Through education and exposure to technology,
agency daff sdf-confidence may incresse.

8.5.2 Reservations/Scheduling/Dispatch Software

Customer service — These types of software dlow agenciesto provide al passengers with the
same levd of service by usng a uniform gpproach to reservations and scheduling. In some cases,
they aso improve customer service by improving the agency's ability to book tripsin red-time,
rather than having to cal clients back to schedule atrip. Additiondly, Snce trips can be more
efficiently scheduled, ont-time performance may potentidly increase.

I mproved scheduling procedures — Thistype of software has alowed agencies to improve their
scheduling procedures and increase productivity. For example, agencies have been able to provide
more pick-ups and have developed "fixed routes' from subscription trips.

I ncreased productivity - The software systems have helped agencies schedule a greater number
of trips per hour, which, in turn, helpsimprove accessibility for clients snce more service is provided
at the same cost.

Better connections for customers - Scheduling software can help agencies provide better
connections for customers traveling between various service aress, particularly if it increases
coordination between different providers.

More efficient billing procedures - The software can result in more accurate and timely billing,
and in areduction in time spent on these functions.

Potential staff reduction or re-assignment - In &. Johns County, Florida, the new software has
alowed the agency to reduce their intake, billing, and scheduling s&ff, resulting in amore efficient
operation.

Efficiency - These systems can help providers better allocate their resources by improving the
information available to them. For example, ATRI’s CRRAFT system will make information about
vehicle usage more accessible to providers, alowing them to more easly engagein “load baancing”.
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Uniformity of information - For multi-agency implementations, these systems can increase the
consgtency of information, particularly information used for reporting and billing purposes.

8.5.3 AVL/MDT Systems

Better customer service - Since dispatchers can see the location of buses, they have the ability to
more eadly make "on the fly" schedule changes and to better answer "wherés my bus' inquiries.

I ncreased system safety - The increased level of communicetion provided by AVL/MDT systems
can incresse the safety of the system. Since dispaichers can track each vehicle'slocation, incidents
can be quickly recognized and the appropriate resources dispatched.

Less noise on buses - By decreasing the amount of voice radio chatter, MDTs that use data
messaging can greetly reduce the amount of noise on buses. Additiondly, text messaging alows
confidentia information to be relayed between drivers and dispatchers without broadcasting it
throughout the entire radio system.

Reduced data entry time - MDTs can reduce staff data entry time, particularly with festures such
as dectronic pre-trip vehicle inspection reports.

More informed maintenance decisions - Pre-ingpection reports, such asthose used by OTA,
can help inform maintenance personnel about potentia problems. This functiondlity is especidly
ussful in geographicaly spread-out systems, where vehicles may not al be housed and/or
maintained in acentra location.

Better control over driver pay hours- MDT systemsthat require driversto log on and log off
can help management maintain better control over driver pay hours.

Better schedule adherence tracking - AVL systems can help management track schedule
adherence, which helps them track driver performance and better manage operations.

8.5.4 Customer Information Systems

Better customer service - Information systems alow agenciesto give their customers better
information, which can improve their impression of the system and possibly even increase ridership.
For example, River Vdley Trangt'sin-termind information system helps riders find the appropriate
vehidle, in an environment where it would otherwise be difficult to do so.

Fewer inquiriesto agency staff - The systems can a0 result in fewer inquiries to trangt agency
daff snce customers are being provided with better and timelier informetion.

I ncreased accessibility for personswith disabilities - If the cusomer informetion system
includes visua and audio announcements; it can be especidly helpful for people with disabilities.
River Vdley Trangat’s cusomer information system, for example, provides both visud and audible
announcements that direct riders to the appropriate bus bay. Without this technology, it would be
difficult for a person with avisud or hearing imparment to find their way through the trangt center to
the appropriate bus bay.
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8.6  Deployment Process Considerations
8.6.1 Project Planning
Thefallowing paragraphs summarize the project planning consderations.

Have a project plan. It isimportant to have awell-specified plan before embarking onany ITS
project. Furthermore, it is helpful to develop a set of objectives beforehand, so that the project’s
success can be measured after implementation.

Consider the use of outside expertise. The use of outsde professona expertise for activities
such as writing systems specifications or providing systems integration support may be helpful for
rurd trandt agencies planning I TS procurements. However, it isimportant for agenciesto provide
consultants with a clear scope of work that is consstent with their contractua arrangements with
vendors and their expectations. This scope should include roles and responsibilities for both the
consultant and key agency staff. Additionaly, agencies using outside consultants need to make sure
that key agency gtaff continue to be involved in the deployment.

If your agency lacks technological expertise, think about using proven technologies.
Agenciesthat are not technologically sophisticated may want to concentrate their planning and
procurement efforts on proven technology. For example, CARTS fdt that they needed a proven,
successfully implemented technology and did not want to be atest Site for new software. Therefore,
they found an off-the-shelf product that met their needs and helped them "keep it smple.”

Recognize that I TS planning and design is not a ssimpletask. There are many more
technology and vendor options available to agencies today than there were afew years ago.
Agencies need to recognize that the I TS planning and design function is not as Smple as sdlecting
among ardatively smal number of vendors. There are many more activities involved in sysem
planning and design. The FTA Policy on ITS Architecture Congstency includes severd system
planning and design steps that can assist agencies with these processes.”’

Make sure that the proposed technology is appropriate. Make sure that your deployment has
been based on a systematic planning process at the local or state level, and that the technology is
meeting a gpecific agency need. A systematic planning process for ITS projects should include the

following seps:

> Issue/Problem Recognition;

> Project Definition;

> NeedsAndysis,

> Panning and Design;

> Deveopment/Procurement (includes Specifications Development);
> Traning;

37 See more information at the following Web site: http://www.its.dot.gov/aconform/aconform.htm.
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> Ingdlation and Teding;

> Implementation/Operation;

> Systems Maintenance/Upgrading; and
> BEvdudion.

Conduct formal technical and organizational needs assessment prior to beginning your

I TS deployment. The needs assessment helps to determine exactly what technology is needed and
can help identify the technical and organizationd barriers that might hinder the successful deploymert
of the ITStechnology. Additiondly, the needs assessment can Smply help the agency learn more
about their own operations. For example, the baseline studies in Florida proved vauable even
without the technology project by helping the participants identify better methods of operation and
planning.

Be clear on your project goals and objectives. The agency should plan on evaduating how well
the technology is meeting the project’ s goa's once the system has been implemented. The
evauation process is important to help measure the success of the project, and may also help
recognize benefits that were not expected. This, in turn, may ultimately serve to give agency daff a
better sense of accomplishment and purpose and may help them better structure the project.

| dentify the operations data that you want to collect with the I TS system. ITS sysemscan
generate a huge amount of data, and it can be difficult to manage and useit. In other words,
agencies may experience "information overload.” Therefore, system managers should determine
what datais necessary and plan on how to use this data before reports are generated. The agency
should determine the performance measures needed to evauate their services, and those data
elements that will be necessary in cdculating these measures.

Theintegration of your various| TS elementsiscritical to getting the most out of the
technologies. Itisimportant to address I TS integration issues early on in the planning stage,
especidly if the deployment is designed to take place incrementdly. For example, CARTS thought
early in the planning process about how the various components of its deployment would be
integrated, and this helped avoid potentia integration problems later on.

Address system expandability early in the process. It isimportant to keep expandability of the
system in mind, as the needs of end-userswill likely change over time. 1TS systems should have the
capability to handle changing needs. For example, ATRI's system does not currently have a GIS
cgpahility, but in anticipation of future needs, the system has been designed in away that this
functiondity can be added later on with minimd effort.

8.6.2 Procurement

The following paragraphs summarize the procurement considerations.

Understand what vendors have to offer and maintain reasonable expectations. Rurd
systems depend heavily on vendors for specific information on trangt ITS gpplications. 1n many
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cases, trangt I'TS solutions have been oversold or agency expectations have been unreasongbly
high. This can lead to agency I TS needs not being met by product vendors.

If the deployment involves various operators/agencies, think about their individual needs.
Thismay be particularly important when using acommercid off-the-shelf product for a number of
different operators (as in a statewide implementation). For example, the CTCsin Florida had
different needs and planned to use the software to different degrees. Some CTCs had high
percentages of standing order trips, while others did not. Therefore, the CTD had to ensure that the
software it selected met dl of the participants needs.

The procurement process sets the tone for the whole project. Agencies need to redizethat a
sound contract does not necessarily mean that the project will be smooth and without conflict. They
must establish a good working relationship with their vendors. Management needs to understand
enough about the technology to ask the right questions. Outside assistance (see above) can be
helpful in this regard, but agencies should then congder retaining the assstance through the entire
planning, procurement, ingtdlation, and testing process.

Consider performance-based contracts, including incentives and penalties. Oneway of
avoiding problemslater in the ITS deployment is to write performance-based contracts with
vendors. For example, agencies can develop project milestones, with payment to vendors
dependent on reaching these milestones. In thisway, vendors have an incentive to do agood job
and meet the project schedule.

Make sure you can engage in the " technology talk.” If the agency is using an outside vendor,
they risk giving up control to the “techies’ unless someone at the agency can speek their language.
Agencies should think about having a gaff member who can deal with the technica issues, so as not
to rely solely on the vendors for technical support.

Writing technical specifications may not provide the results desired. In generd, the case
sudy participants found that using ether functiona specifications or a hybrid of functiond and
technica specifications was the best way to obtain the appropriate system within their budget.
Functiond specifications can give the vendor the concept of what the agency wants, while at the
same time chdlenging the vendor to design aworkable solution that may differ dightly from the
agency’ srequirements. This gpproach worked well for River Valey Trangt. By not being given
narrowly defined system specifications in the RFP, the vendor was encouraged to be crestive.
River Valey Trandt saff were able to enter into a crestive design sesson with the vendor that
resulted in an gppropriate solution.

Make sure documentation isincluded in vendor contracts. Documentation isimportant and
agencies should insst on receiving adequate documentation from vendors. Documentation may
include operationa and maintenance manuas, system adminitration operations manuas,
communications protocols manuals, training materias, or other such documents. One reason for this
isthat saff turnover isinevitable, and having proper system documentation will help new staff
become more quickly acquainted with the technology.

The vendor's experience with similar deploymentsisimportant. Make sure to check the
vendor's track record and ensure that they have the necessary experience to dedl with your system
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and your issues. If avendor does not understand your system, they may not be able to provide the
support you need. Therefore, it isimportant to check vendors references, particularly a agencies
that have Smilar characterigtics to your own. Agencies may want to vist Steswhere the vendor has
inddled smilar sysems.

8.6.3 Project Installation and Implementation

The following paragraphs summarize the project ingtdlation and implementation consderations.

Do not rush theimplementation. By trying to ingdl and implement new technology too quickly,
problems may be created that will be difficult to correct in the future. For example, Marion County,
Florida had only afew monthsto get their system up and running, and fdt that they would have
benefited from a more incrementa approach to gart-up. Additiondly, if implementation istoo
rushed, staff may not have time to become accustomed to the technology and, therefore, may not
fully redize its potentid benefits.

Incremental start-up seemsto have worked well for most agencies. CARTS, for example,
implemented components of its I TS deployment one at atime, which helped them address problems
more eadly than if they had been trying to integrate multiple components al a once. However, one
issue associated with this approach is the ability to obtain funding in atimely manner for asystem
that has, by design, been implemented incrementally.

I mplementation should include a pilot phase, in which hardwareisinstalled on only a
portion of the fleet and fully tested before full installation is completed. Rloting dlowsthe
agency to work out any "bugs' in the system prior to ingdling hardware on dl vehicdles. Thisis
particularly important since, once full ingalation occurs, al vehicles must be brought into the
maintenance facility in order to repair problems with the in-vehide equipment (athough regular
mechanica repairs may be done a the locd stes). CARTS and River Vdley Trangt both had pilot
phases, and both felt that this greatly helped their implementation to be accomplished more
smoothly.

Be flexible and patient. Sdldom does everything go as smoothly as planned with ITS
deployments (or other complex IT systems), S0 agencies need to be flexible and patient, particularly
when problems arise. Having awillingnessto stray dightly from the planned deployment schedule
can sometimes help the implementation move ahead more quickly and efficiently. For example,
ATRI had initidly envisioned that each transportation center would do their own data entry into the
CRRAFT system. However, they quickly discovered that transportation staff did not have the
necessary time to perform this function. Consequently, ATRI staff decided to do the initid data
entry. ATRI'sflexibility, in this case, helped the project get up and running more quickly that it
otherwise would have.

Having clear sign-off and acceptance procedures for new technology is essential.

Contracts with vendors should include an acceptance-testing phase as part of the implementation
process for new technology. In thisway, the agency is not left with a system that does not function
properly once the vendor has left the picture. For example, in Williamsport, the vendor provided an
end-to-end solution, which included clear testing and acceptance procedures. This arrangement has
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resulted in a pogitive relationship between the agency and the vendor and has been key to the
project’s successful implementation.

Establish a formal process to track problems during implementation and operations. A
good example of such a process is the Problem Identification Report used by River Vadley Trangt.
The 4-page form can be filed by any employee using the system and is used to quickly identify
problems so that they can be resolved in atimey manner.

8.6.4 Operations
Thefollowing paragraphs summarize the operationdl consderations.

Technical support isvery important in any I TS deployment. It isimportant to maintain
support agreements with the vendors and/or devel op the necessary in-house expertise to ded with
technical issues. A good example of this practice is CARTS, which has an agreement with their
vendor, but also has a part-time staff person devoted to technology support as his primary
respongbility. Once the remaining MDTs are indaled, this person will start providing technical
support on afull-time bass. CARTS fedsthat this approach works better than relying solely on the
software or hardware vendor because it enables problems to be resolved more quickly.

| TS deployments that include a GI S component may require on-going staff support for
data maintenance functions. Agencies sarvice areas are continuoudy changing, requiring or
going changes to underlying GIS data. While agencies may be able to rely on vendors for some
changes, they may have aneed for in-house support to dedl with on-going, minor changes.

Training staff in the use of transit ITSisasimportant in small rural transit agencies as it
isin much larger deployments. Somerurd ITS deployments have focused heavily on training.
At CARTS, for example, each RFP has stressed the importance of training, and the RFPs called for
initid training, advanced training, and annual user group meetings. On the other hand, many
agencies have fdlen short inthisarea. Agencies should redlize that vendor training is not the only
option available. As seen in the Florida demonstration project, peer-to-peer training can be avery
useful and codt-efficient training method. However, when using this method, agencies need to keep
in mind that different operators have different needs, so they must think carefully about the
trandferability of knowledge. Additiondly, should consider using Web-based training as it becomes
available. Thistype of training may not take the place of individuad or on-gte training, but can be a
useful supplementd tool and is a cogt-effective way to provide on-going training asthe system
evolves.

I nstall software on managers computers. Agencies sometimes have atendency to only ingal
software for the people who will be using it on an everyday bass. However, by giving managers
access to the technology, this enables them to better understand problems that their staff may be
having with the systlem. In Ottumwa, for example, the Trangt Adminigtrator eventualy had the
AVL/MDT software ingaled on her computer. She bdieves this has been beneficia since she now
understands the problems that the dispatchers are having with the systlem.
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Think about strategies to save bandwidth, particularly if you have communications
constraints. Since many rura agencies have issues with their communications cagpacity, it is
advisable to look for methods to economize inthisarea. For example, CARTS dlows thelr
dispatchersto initiate polls on the AVL system in order to cut down on the polling cycle, which
saves bandwidth.

Conduct outreach to ensure that project accomplishments and successes are well
publicized. Successes may come in many forms and may be different from your origina gods, but
are successes nonetheless. Agencies should consider making presentations at conferences, being a
“pear” to help other agencies implementing I TS technologies, or other means of distributing
information about their successes.
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Appendix B. Contact Information for Case Study Participants



E-mail and

Nameand Title Affiliation(s) Contact | nformation Web Page
Baca, Matthew Alliance for 1001 University Blvd., SE, | baca@unm.edu
Transportation Transportation Suite 103 http:/Amww.unm.edu/~atr
Research Programs Research Institute Albuquerque, NM 87106
Manager

505-246-6418 (v)

505-246-6001 (f)
Bennett, Nancy Alliance for 1001 University Blvd., SE, | nbennett@unm.edu
Program Manager Transportation Suite 103

Research Institute

Albuquerque, NM 87106

http://Mmww.unm.edu/~atr

505-246-6435 (v)
505-246-6001 (f)
Cart, Donna Marion County Senior | 1644 N.E. 22" Avenue Mariontransit@earthlink.com
Transportation Services Ocala, FL 34470
Manager
352-622-2450 (v)
352-622-6573 (f)
Congtiner Freeman, Horida Commisson for | 605 Suwannee Street, Mary.constiner@dot.state.fl.us
Mary the Transportation MS-49
Area 3 Technical Disadvantaged Tallahassee, FL 32399- http://ww.dot. statefl us/ctd
Assistance & Training 0450
Manager
850-410-5702 (V)
850-922-7278 (f)
Cross, Gall Marion County Senior | 1644 N.E. 22" Avenue
Executive Director Services Ocala, FL 34470
352-629-8661 (V)
352-629-6122 (f)
Elliott, Adrian Capital AreaRural 2010 E. 6" Street Pearl @rideCARTS.com
Specia Projects Transportation System | Audtin, TX 78702
Coordingtor http:/Avww.rideCART S.com/
512-708-5518 (v)
512-478-1110 (f)
Espinosa, Judith Alliance for 1001 University Blvd., SE, | jmespino@unm.edu
Director Transportation Suite 103
Research Ingtitute Albuguerque, NM 87106 http:/Avww.unm.edu/~atr
505-246-6432 (V)
505-246-6001 (f)
Gugjardo, Rene Capital AreaRural 2010 E. 6™ Street Rene@rideCARTS.com
Director of Safety & Transportation System | Audtin, TX 78702
Sarvice Quality http:/Aww.rideCARTS.com/

512-708-5514 (v)




E-mail and

Nameand Title Affiliation(s) Contact Information Web Page
512-478-1110 (f)
Hahn, Dennis Williamsport Bureau of | 1500 West Third Street dhahn@citybus.org
Fleet Manager Transportation Williamsport, PA 17701
http:/Aww.citybus.or
570-326-2500 (v) D - 9
570-326-9885 (f)
Jackson, Pearl Capital AreaRural 2010 E. 6" Street Adrian@rideCARTS.com
Director of Operations | Transportation System | Austin, TX 78702
http:/Amww.rideCART S.com/
512-708-5516 (V)
512-478-1110 (f)
Kienhl, John Williamsport Bureau of | 1500 West Third Street jkiehl @citybus.org
Operations Manager Transportation Williamsport, PA 17701
http:/Avww.citybus.or
570-326-2500 (V) . v o
570-326-9885 (f)
Kilpatrick, Kevin Williamsport Bureau of | 1500 West Third Street kkilpatrick @citybus.org
Planning Manager Transportation Williamsport, PA 17701
http://mww.citybus.or
570-326-2500 (v) B Y W
570-326-9885 (f)
Lentz, Rob Williamsport Bureau of | 1500 West Third Street rlentz@citybus.org
Finance Coordinator Transportation Williamsport, PA 17701
http:/Amww.citybus.or
570-326-2500 (v) s v 0/
570-326-9885 (f)
Lucero, Pearl Village of LosLunas, | 3445 LambrosLoop N.E.
Transportation Community Services P.O. Box 1209
Manager Department Los Lunas, NM 87031
505-866-8047 (V)
505-866-8044 (f)
Marsh, David Capital AreaRural 2010 E. 6" Street dave@ridecarts.com
Executive Director Transportation System | Audtin, TX 78702
http://Amww.rideCART S.com/
512-389-1011 (v)
512-478-1110 (f)
Nichols, William Williamsport Bureau of | 1500 West Third Street bnichols@citybus.org
General Manager Transportation Williamsport, PA 17701
http:/Aww.citybus.or
570-326-2500 (v) 0 v 4
570-326-9885 (f)

Nourse, Brian
Director of Operations

St. Johns County
Council on Aging

179 Marine Street
<. Augustine, FL 32084




E-mail and

Nameand Title Affiliation(s) Contact Information Web Page
904-823-4817 (v)
904-823-4805 (f)
Parker, James Lower Colorado River | 3505 Montopolis iparker@Ilcra.org
Manager, Authority Austin, TX 78744
Telecommunications
Operations Center 512-356-6446 (V)
512-356-6445 (f)
Sandy, Chrigty <. Johns County 179 Marine Street
Transportation Council on Aging <. Augustine, FL 32084
Manager
904-823-4801 (v)
904-823-4803 (f)
Snare, Shereen Village of Los Lunas 3445 Lambros Loop N.E.
Administrator Community Services P.O. Box 1209
D.W.1. Coordinator Department Los Lunas, NM 87031

505-866-8041 (V)
505-866-8044 (f)

Thompson, Boyd

Horida Association of

310 S. 10" Street

ridesol ution@gbso.net

President Coordinated Palatka, FL 32077
Transportation Systems
386-325-9999 (v)
Ward, Pam Ottumwa Transit 2417 S. Emma pamotal015@isco.net
Trandt Administrator | Authority Ottumwa, 1A 52501
641-683-0695 (V)
641-683-0671 (f)
White, Mary Alliance for 1001 University Blvd., SE, | carino@unm.edu
Program Coordinator | Transportation Suite 103

Research Institute

Albuquerque, NM 87106

505-246-6483 (V)
505-246-6001 ()

http:/AMww.unm.edu/~atr




Appendix C. Case Study Interview Outline



DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS

Central Focus of
Case Study

Systemy/Project
Name

Project Status Isthe project fully operationd, partidly operaiond, in start-up mode, or another phase, etc.?

Brief Project Approximately when did project planning start?
Higtory/Relevant

Dates
How long did it take to procure the system?

How long did it take from finalizing procurement to Start-up?

Approximately when did the project become partialy and/or fully operational ?

How long has the project been partidly and/or fully operationd?




DISCUSSION
AREA

SAMPLE TOPICS, ISSUES, AND QUESTIONS

Overd! ITS Can you give us agenerd overview of your ITS project asit exists today?
System/ M qor What are the mgjor 1 TS technologies used in the system?
Technologies
Used
Trangt Service
Affected
Current Usage/ How many gaff are affected by the system?
Numbers
How many vehicles have been equipped?
What percentage of your customersis affected, directly or indirectly?
Are there any other organizations involved in the project’s operation?
Regiond / State Isthe project part of or included in any ITS Architecture process or documentation?

ITS Architecture




DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS
Overview of Although we will discuss thisin depth later, can you give us an overview of the project’s current goals and objectives?
Gof';is and “Be dble to communicate with dl vehides’
Objectives
“Locate vehiclesin the service ared’
“Know what vehicles are doing”
“Apply technology to facilitate the agency’s billing process?”
Needs Was any sort of a needs assessment conducted?
Assessment
Stakeholder Which Stakeholders are dill active in this project, especidly those upon whom the system operation has a direct or indirect impact?
| dentification

Who dropped out and why?

What are the Stakeholders specific respongbilities now?




dentify Goals and
Objectives

DI SCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS
Stakeholder Wheat is the role of the Stakeholders now? How has that changed?
Participation
What isthe primary interest of these stakeholders during the operational phase of the project?
In what ways are the stakeholders participating?
Outreach/ How do keep Stakeholders interested and involved?
Feedback
How do you obtain feedback from them about the success/failures of the system?
Issueswith How are you dedling with different needs of Stakeholders, especidly where it involves tradeoffs?
Stakeholders

What were the original project goas and objectives, hopes, etc?




DISCUSSION
AREA

SAMPLE TOPICS, ISSUES, AND QUESTIONS

Redization of What impacts or outcomes were anticipated for the project?
Origind
Objectives
Of the anticipated impacts, which have been redized?
Of the anticipated impacts, which have been not been achieved? Why not?
Of the anticipated impacts, which have been modified or dropped?
Chdlenges Did the implementation of ITS involve more or less Saff time (e.g., PM, PM2, Tech Staff, Ops Mgr., etc) than anticipated? Why?
Were there other challenges?
New Objectives, | Asthe project has progressed toward operations, have new objectives, uses, or gpplications of the ITS syslem cometo light?
Uses, or
Applications
Have any of these been implemented or are in the planning sages?
Evauation Has your agency or funders done any internad evaluations of the project?




DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS

System Overview | Can you describe the basic project system architecture, its key processes, and information flows?
Who did the primary design work?

Werethere other ITS or related projects that were used as examples in developing the system?

Procurement Was the system purchased through a Bid or an RFP?

Functiondity What are the primary functions of the sysem?

What are the secondary functions of the system?

How did you pick the functions you needed?

Was any informa needs assessment conducted?




DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS

What slandards were followed in designing the system?

System Changes | What are the mgjor ways the system has changed since its conception?

How hasit changed since procurement and deployment? Since it became fully operationa ?

Sysem/ How were any particular applications, technologies, or systems chosen?
Technology
Sdlection

Technology Can you describe any of the mgor technologies used in the system?
Description




DISCUSSION
AREA

SAMPLE TOPICS, ISSUES, AND QUESTIONS

Capita

How much did the system cost?

How much was the system expected to cost?

What was the cause of additional costs?

How were they paid for?

Probe for some additional high-levd detail.

Start-up

What start-up costs were needed?

Were these expected?

Other "Cods'

Were there any other indirect or intangible cogts that we haven't discussed?




DISCUSSION

AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS
Overview of Wheat "departments’ or saff pogtions are actively involved in operating the ITS sysem? Whét role is each playing?
Operations

What agencies or private firms are involved in operations, maintenance, enhancement of the system?

Traning Whét type of new training did the ITS application require?

How much training was necessary?

Was training sufficient? Was the training investment worth it?

How did you provide the training?

What was the cost to the system in dollars/time?

Did gaff actively participate in the training effort?

Have the results of the training effort affected the operation of the system?




DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS

Resulting Changes | Which "departments' or staff positions have been most affected by implementing the ITS system?

In what ways have they been affected or their day-to-day roles changed?

Were any staff positions added or redllocated as aresult of the system?

Pogitive Impacts | Does operation of the ITS systems involve more or less of your time, staff time, driver time, etc. than you anticipated?

What are the best features of the ITS system?

Negative Impacts | Hasthe system required additiona operationa funding, either expected or not?

What has been the source of that funding?

What are the worst features of the ITS sysem?

Problem Solving/ | What problems have arisen during operation and how did you overcome them?
Work Arounds

What have you done to track operationa problems so that patterns could be identified and problems fixed?




DISCUSSION

AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS
On-going What problems have not been solved?
Problems

What are the plans for solving them?
Who isresponsible for, or involved in, solving the problems?
Does this require an additiona operating or capita cost?

Safety Were there any safety issuesthat arose from the ITS implementation?
How were they addressed?
Data What sort of databases do you maintain?

What impacts have your I'TS applications had on the number, type, and content of your databases?

How isthe captured data used?

What measures have you used to determine success?

Support Who do you rely on for help when operational problems occur?




DISCUSSION
AREA SAMPLE TOPICS, ISSUES, AND QUESTIONS

Panning What kind of planning took place?
Deployment Did the deployment of ITSinvolve more or less of your time, saff time, driver time than you anticipated?
Start-Up Did the gtart-up phase of ITS involve more or less of your time, saff time, driver time than you anticipated?

What were the greatest chalenges in implementation?

What effect did they have on subsequent operations?

Operations Does the operation and maintenance of ITS involve more or less of your time, Saff time, driver time than you anticipated?

Feedback What do your customers think of the ITS application?

How have you addressed their emerging needs/desires?




DISCUSSION
AREA

SAMPLE TOPICS, ISSUES, AND QUESTIONS

Organizationa Lessons learned from the perspective of different staff positions.

Leves

Systems What chdlenges did you face integrating the system with legacy systems?

Integration
What chdlenges did you face integrating the various components of your ITS sysem?

Specific What are the three or four elements that have made the system a success a the project levd, inditutiona level, technology, functiondity
levels?
What were the critical design changes or work arounds?

Generd What advice would you give to anyone congdering it or trying to implement ITS?

What are the three or four elements that have made the system a success?

If you had to do it again what would you do differently?
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Future What have you learned about expanding the system to add new functions, capacity, etc.?
Enhancements

From Current How do you plan on building on the exigting project?

Project

What are your near-term plans for modifying and expanding the system?

Opportunities What opportunities are you trying to capture by expanding?

Chdlenges What chdlenges do you face in expanding the system?

How are you going to ded with those challenges?
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New Objectives,
Uses, or
Applications
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