Redineckesiand DuctNlape
GlIS/IGRSIV ethodiofEfficientiSchocNBilisSIRGUtiine

S
SCHOOLS



(€5
SCHOOLS




294 Buses
Transporting 21,860 Students
Twice Daily

30,670 Miles
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Project Background

Key West, FL to Deadhorse, AK
Distance of 5,482 -- 4 Days 15 Hours
30,670 Miles = 2.8 Round Trips

6.2 mpg = 4,950 gallons/day




Annual Distance Traveled
5,523,740 Miles
(11.5 Round Trips)
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Situation

« Revenue/Budget Shortfall
e Total Cost = $16 Million
e (Cost to District = $7.65 Million
e State Reimbursement = $8.35 Million

e Cost Cutting Measures
o State Statute & Board Policy
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- Key Project Points
« Efficient Routing
— Travel Time/Distance
— — Depot Stops
* Reduce Ridership

— State Guidelines
— Board Policy

« Student Safety

— Local Govt. Coordination

\\ — Public Involvement
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Project Goals

e Reduce Cost to School District

 Eliminate routes

e Eliminate stops (initiate depot stops)
e Reduce travel time/distance
 Eliminate or reduce staff hours
e Cut fuel consumption

e Cut Maintenance
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* Determine tasks & budget

« Data collections efforts

— Students

— Routes/Stops

— Streets (networkable)
— Cost

* Measuring success
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U\y s Constraints

Determine operating cost
— Minimize windshield time

* Driver hours

— Minimize travel distance
* Fleet maintenance
« Reduce fuel cost

* Load balancing of students
« Student travel time

constraints

« Bell time constraints

« Stop allocation @
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o get ther

* Mapping what we KNOW

— (Geocoded students

(1

— Determine transportation

Iee——) Routes

Stops

— Networkable GIS layers
« Walkability (Student)
* Drivability (Bus)
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-ocate Bus Routes

Hand Drawn Laminated Paper Maps
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Locate
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Bus Stop Tabular File from IT Dept.

Z0UP0BAVEbusinonteidovmioad il Bdayis xls BE
A ‘I B [ e[ b ][ E F ‘r\\ =
1 [BUSKRT | BUSDRNAME AMPM STOP STPTIME STPNAME
11509] TEL-7626 OFEN P ’00040] 03:30 |TAVARES RIDGE BLVD: STOP- AFTER TURN CONT TON ON WOODLEAN R ON HWY 19, L ON LANE PARK, R INTQ
11510| TEL-7626 OPEN P 00045 03:35 [TAVARES MIDDLE SCHOOL
11511 TEL-7627 OPEN A 00000 0741 [LEAVE TAVARES BUS LOT R ON HWY 19, L DEAD RIVER,
11512| TEL-7627 OPEN A 00005 0751 |DEAD RIVER: MARSH HARBOR
11513| TEL-7627 OPEN A 00010, 0753 |DEAD RVER: STOP- COVE RD PULL FORWARD AND BAS UP INTO COVE RD, R ON DEAD RIVER
11514| TEL-7627 OFEN A 00016 075 TSTOPS GE CROSS HWY 19, ONTO WELDS\L ON WELLS, CROSSOVER BRIDGE (WELLS TUR
11516| TEL-7627 OPEN A (00020 ua{ RUBY ST-STOP-FRONT PLAYGROUND. L ON BLOXHAM ST,R ON MAIN STWQN SINCLAIR AVE,R ON GIVENS § T.L ON ME
11516 TEL-7627 OPEN A 00025 0810
— - - L ON DISSTON ST, R ON GIVENS, CROSSWYER ST. CLAIR ABRAMS, L ON SINCL.
11518| TEL-7627 OPEN P 00005 0314 [RUBY ST-STOP-FRONT PLAYGROUND L ON LAKE ST WHICH TURNS INTO WELLS APRGROSS OVER BRIDGE R ON DE£
11519| TEL-7627 OPEN P 00010, 03:20 |DEAD RIVER: STOP- MARSH HARBOR PULL DOWN ON DEAD RIVER PAST COVE RD, BASK UP INTO COVE RD THE DRC
520| TEL-T627 OFEN P 00015 03:25 |COVE RD: STOP- DEAD RIVER R ON DEAD RIVER
11521| TEL-7627 OPEN P 00020 03:30 |DEAD RIVER:STOP- MAGNOLIA RIDGE R ON HWY 19, L ON LANE PARK CUT
11522 TEL-7627 OPEN P 00025 03:35 |TAVARES MIDDLE SCHOOL
11523| TEL-AFT1 JOANN HAVENS P 00000 0445 |LEAVE TAVARES BUS LOT R ON HWY 19, R ON OLD HWY 441, L ON IANTHE ST, L ON SINCLAIRNR ON GIVE™
11524| TEL-AAFT1 JOANN HAVENS P (00005  05:00 |TAVARES ELEM SCHOOL L ON CLIFFORD, L ON ST. CLAIR ABRAMS, R ON CAROLINE
11525 TELAFT1 JOANN HAVENS P (00010 05:04 |CAROLINE:STOP- ROCKINGHAM L ON ROCKINGHAM, L ON OLD 441, R ON ST. CLAIR ABRAMS, L ON MAIN, DRQS$
11526 TELAFT1 JOANN HAVENS P (00016 05:15 |OLD HWY 441: STOP- LAKE SAUNDERS CIRCLE CONT ON OLD HWY 441, R ON MERRY RO, L ON BEXLEY
[11627| TEL-AFT1 JOANN HAVENS P (00020 05:19 [BEXLEY: STOP- BARNSLEY R ON BARNSLEY, R ON BRACKNELL, L ON MERRY RD, R ON CARROLL COURT
1528| TEL/
1529) TEL]
Nea0 TEL LOUS 0B Yo brsEnouie o oynload vl Daayisxils
14532 TEL;
A B | ¢ | D | E F
11§33 | TEL;
i ey 1 BUSKRT | BUSDRMAME AMPM STOP STPTIME STPHAME
L
1648 TEL 11509 TEL-7626 OPEN P 000400 03:30 |TAWARES RIDGE BLVD: STOP- AFTER TURM
.
1ek TELS (11510 | TEL-7626 OPEN P 00045 03:35 |TAWVARES MIDDLE SCHOOL
1153Y| TEL; F.
nsad TeL | 11511| TEL-T627 OPEN A 00000 0741 [LEAVE TAVARES BUS LOT
1541\ TEL| r
nsaz\rech | 11512 TEL-7627 OPEN A 00005 0751 [DEAD RIVER: MARSH HARBOR
1543 |\TEL, F - -
1ea\ec b [ 11513 TEL-7627 OPEN A 7000100 07-53 |DEAD RIVER: STOP- COVE RD
.
e X (11514 TEL-T627 OPEN A 700015 O7-A7 - =
A wall r
54T TR 11515 TEL-TB2T OPEN A 700020 08 RUBY ST-STOP-FROMNT PLAYGROUMD
F;
w i (11516 TEL-T62T OPEN A 00025 08:10
.
11517 TEL-7627 OPEN P 00000 0310 |LEAVE TAVARES ELEMENTARY
¥,
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~ Mode

* Mapping existing details
— AVL Tracking Systems
— GPS “Geofence” detection
— VRP — Vehicle Routing Problem
— EMC - Ejection Chain Method
— TSA — Tabu Search Algorithm
— Heuristic Method
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=~ Vendor Options

* Locating Bus Routes or Stops
— Transfinder (Routefinder Pro)
— Tyler Technologies (Versatrans ™)
— Edulog (Edulog.nt)
— Route Solutions (StreetSync™)
— Trapeze Group (Trapeze MapNet)
— Gecko Microsolutions, Inc. (T.0O.M.)
— Everday Solutions, Inc. (GEOREF)
— Total Solutions Partners (BusOnePro)
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* Ernest P. Worrell GIS Method
— Affordable GPS Tracking Key
— Scripts to extract
* Routes
* Stops
— Create GIS Layers
* Arcs
* Points
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Review Reports in Past Track™

"

@ SAGROWTH PLANNING\GIS

Regional Users Group -- 2011\Presentation G - Windows Internet Explorer
————
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@ @ v | €] Sc\GRDWTH PLANNING\G]S Presentations\ESRI Southeast Regional Users Group -- 2011\Presentation Graphics\Past-Track Report -- 7401 htm
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Friday, January 07, 2011

Departed From : 802 S 14th St, Leesburg, FL 34748, USA
Amived At : 400 McComack St, Leesburg, FL 34748, USA

Total Driving Time : 4 hours, 17 minutes, 37 seconds

Totsl Mileage Driven - 0.0 miles
Maximum Speed : 55.5 mph

Daily Driving Report

Date Span : Friday, January 07, 2041 ~ Tuesday, January 11, 2011

Departed

Driving Time

Asvived

Location Amived

Stopped Time

07:28:51am

42m:50s

08:11:41am

400 MoCormadk St, Leesburg, FL 347.

20m:31s

08:42:12am

1h:14m:25s

08:58:37am

400 MoCormadk St, Leesburg, FL 347.

28m:25s

10:28:02am

01m:07s

10:27:08am

458 N Chester St, Leesburg, FL 2474

USA

ImATs

10:59:28am

01m:38s

11:01:02am

200 McCommedk St, Leesburg, FL 347.

B

USA

4h:12m:08s

03:13:11pm

11m:33s

03:24:43pm

14270 Sumter St, Leesburg, FL 24748, USA

18m:33s

03:43:15pm

1h:07m:57s

04:51:12pm

1020 Beecher 5t, Leesburg, FL 24748, USA

18m01s

05:07:13pm

58m:10s

06:05:23pm

200 McCormedk St, Leesburg, FL 34748, USA

Zdeys 14h: 16m:24s

Monday, Janaary 10, 2011

Departed From : 400 McGomack St, Leesburg, FL 34748, USA

Amived At : 400 McComack St, Leesburg, FL 34748, USA

Total Driving Time : 22 minutes, 41 seconds

Totsl Milesge Driven - 0.4 miles
Maximum Speed © 8 1 mph

Departed

Driving Time

Asvived

Location Amived

Stopped Time

08:21:47am

06m:43s

08:28:38am

1208 Center St, Lessburg, FL 2474

28mié1s

08:55:17am

08m:44s

02:04:01am

1808 Center St, Leesburg, FL 3474

1h:48m:a7s

10:52:36am

00m:04s

10:52:42am

400 McCommadck St, Leesburg,

1h:37me18s

12:30:01pm

00m:00s

12:30:01pm

400 McCormadk St, Leesburg, Fl

2m21s

01:02:22pm

00m:01s

01:02:23pm

400 MoCormak St, Leesburg, FL

32m:28:

01:34:52pm

00m:17s

013503pm

408 N Chester St, Leesburg, FL 341

1h:00m:17s

03:35:28pm.

D1m:432s

0237.08pm

200 McCommedk St, Leesburg, FL 347.

48m:20s

N335 9% 0m
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~ Conversion to GIS

- Exporting flat file from Past-Track™
 Run BAT files with scripts for export

— Arcs representing bus routes
— Point representing estimate of bus stops

[
T S
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Export or mave raule xt iles to

( : ; 3| GPS Tracking foider and
update run_bus_iles bal with

related route. b file names

& LandAirSea Past-Track - [TE7102~1.LAS]
File Playback Panel Search View | Tools Help

Download s iles frox e e —
the gps tracking keys Export Screen to BMP File y
through the Past-Track software,
export text data to i files. SetArea
Files are named by their route number. —
Generate Activity Report LE
T LLLE
Calalate Distance U
) C\GPS._Tracking =
Name 4
& 7102.00

Savein: [ 3 GPS_Trecking

Execute run_bus_files bal

The shapefiles are now created fram the

stop and gps_line
st

routs is broken into

The gps_oul_day.pl perl script is where each
individual text files for mach
day. A batch file is created for each oue where | |
it builds and executes the routing for each day

listed. Each individual day's text file is run

through the gps2sql_ine: pl perl script and the

‘gpsZsql_stop.pl per script

e
=
[Each text file listed in the
run_tus_files. bat file will be run Lot
thraugh the run_gps bat file where —
each route s un thraugh the
gps_cul_day.pl perl script
L= -

The ans2sal.stop ol perl script builds a sl
table called gps._stop where it imports the.

aps_s

sl tables. A stop and pefile is
created for AM and PM.

for each day of each raute.

=

Past-Tract® Software
Output for
GPS Tracking Key Data
Conversion to Shapefiles
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) ©\GPs_Tracking\dir_7102

[E] 71026t

5] 7102_03-24-2009.txt

=) 7102_03-24-2009_ine_aM.dbf
7102_03-24-2009_ine_AM.prj
[ 7102_03-24-2009_jine_aM.shp
7102_03-24-2009_fine_AM,shx
) 7102_03-24-2003 ine_PM.cbf
7102_03-24-2009_line_PM. prj
7102_03-24-2009_line_PM.shp
7102_03-24-2009 _ine_PM.shx
| 7102_03-24-2009_stop_aM.dbf
7102_03-24-2009_stop_AM.prj
[ 7102_03-24-2009_stop_aM.shp
7102_03-24-2009_stop_AM.shx
) 7102_03-24-2003 _stop_PM.dbf

A

data from the taxt fle. It adds date, time, time
length, route, school, and stop id.

V—F Al related files are
then moved o

The gps2sql ! per script builds & sgl
1able called gps:_fine where it imports the
data from the text file. It adds date, time,

latitude, fongitude, mph, and bearing.

P individual route
folders

¥

7102_03-24-2009_stop_PM.prj
7102_03-24-2009_stop_PM.shp
7102_03-24-2009_stop_PM.shx
%] 7102_03-25-2009. bt
7102_03-25-2009_line_AM.dbf
[ 7102_03-25-2009_line_aM.prj
7102_03-25-2009_fine_AM.shp
7102_03-25-2003_ine_AM.shx
| 7102_03-25-2009_jine_PM.dbf
7102_03-25-2009_fine_PM.prj
] 7102_03-25-2003_stop_aM.dbf
7102_03-25-2009_stop_AM.prj
7102_03-25-2009_stop_AM.shp
7102_03-25-2009_stop_AM.shx
) 7102_03-25-2009_stop_pM.dbf
7102_03-25-2009_stop_PM.pr}
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Route 7617

(Treadway Elementary, Tavares Middle & Tavares High School Runs)

Existing Bus Stops = 46 Existing Mileage = 44.4
Proposed = i e =42.3
< Number of Stops Saved =12 Mileage Saved on Route =2.1 >

Calculation of Average Speed for Existing Route
Treadway Elementary = 10.0 miles in 41 minutes or 16.7 mph
Tavares Middle = 11.8 miles in 42 minutes or 16.9 mph

¢ om0 . . . h
Average = 44.4 miles in 2 hours 18 minutes or 19.3 m

Travel Time Saved = 2.1 miles/route @ 19.3 mph or 6.5 minutes/route or 13
minutes/day

12 sto inutes/day
Daily time saved = 13 minutes + 48 minutes = 61 minutes/da

SCHOOLS



- The Bo

Daily Savings for Fuel & Maintenance = $12.76/route
Daily Savings in Personnel = $15.48/route

@al Daily Savings = $28.24/r@

Total Annual Labor Time Saved = 36,600 hours or 5,228 average work days
<___Or 29 equivalent employees/year >
(average work day is 7 hours/day)

@l Annual Travel Distance Saved = 151,200 @

Annual Equivalent Daily Routes Eliminated = 1,338

(7.4 routes/day) (based on average of 113 miles/day/route)

Daily Savings = $28.24/route @ 200 routes = $5.648/day

Annual Savings = $5.648/day @ 180 day = $1.016.640/year
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Silence is golden. Duct tape is silver.
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