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Robert Samo!
Dallas Hammit, ey —ewen mUEIITTE, LEVEIOPMENT

July 31, 2013

Arizona Corporation Commission
Office of Railroad Safety

Attn: Chris Watson _ ' .
1200 W Washington Street Arizona Corporation Commission

Phoenix, AZ 85007 DOCKETED
AUG -5 2013

RE: Application to upgrade existing railroad signals ——y
Project: Dobson Road Signals DOCKETE! |
Federal Project # STP-MES-0(204)A ! ‘./\ &,__
ADOT Tracs # 0000 MA MES SR232 01C
Dobson Crossing AAR/DOT # 741-649-G

RR-03639A-13-0268

Mr. Watson,

Please find enclosed the original and 13 copies of the application to allow UPRR to furnish and install
two cantilevers and four gate and flasher units at the Dobson crossing. Also enclosed is a copy of the
addendum and agreement between ADOT and the UPRR Railroad. Also included is sheet 5 of City of
Mesa final plan set project CP0184 and pictures of both road approaches, and tracks-east for reference.

Feel free to contact me if you have any questions.

incerely,

Robert Travis, PE

Railroad Liaison

Arizona Department of Transportation
205 S. 17th Ave, Room 357 MD 618E
Phoenix, AZ 85007

Phone: 602-712-6193 rtravis@azdot.gov

ARIZONA DEPARTMENT OF TRANSPORTATION
206 S. 17th Ave. | Phoenix, AZ 85007 | azdot.gov
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ADOT

Intermodal Transportation Janice K. Brewer, Governor
John S. Halikowski, Director

Jennifer Toth, State Engineer
Robert Samour, Senior Deputy State Engineer, Operations
Dallas Hammit, Senior Deputy State Engineer, Development

July 31, 2013

Arizona Corporation Commission
Office of Railroad Safety

Attn: Chris Watson

1200 W Washington Street
Phoenix, AZ 85007

RE: Application to upgrade existing railroad signals
Project: Dobson Road Signals

Federal Project # STP-MES-0(204)A

ADOT Tracs # 0000 MA MES SR232 01C

Union Pacific Railroad Crossing AAR/DOT # 741-649-G

Mr. Watson,

This application is being submitted to allow the Union Pacific Railroad (UPRR) to install two cantilevers
and four gate and flasher units to provide train warning to the traveling public. This work was identified
thru the 2008 array and onsite diagnostic meetings.

1. Project Location and Description
The project is located on Dobson Road between Broadway Road and Main Street in Mesa.

Dobson Road is 7 lanes wide and is normally used for 2-way traffic, consisting of 3 northbound
and 3 southbound lanes and a center median/turn lane.

The project consists of installing two gate and flasher units on the outside edge of Dobson Road,
two gate and flasher units within new raised medians along Dobson Road, one cantilever on the
outside edge of the road for northbound traffic, one cantilever in the new raised median for
southbound traffic, and additional concrete crossing panels on the outside edges of Dobson
Road. The City of Mesa will also construct civil improvements including new raised medians,
sidewalk adjustments, and road approach improvements to accommodate the railroad signal
and surface improvements.

2. Why the crossing is needed
Based on the 2008 crossing improvement array, this crossing was selected for upgrades to the

signals by installing the cantilevers and gates.

3. Construction Phasing
Once the utility, environmental, and right-of-way clearances are obtained, ADOT can apply for

and receive FHWA construction authorization and authorize UPRR to order their signal materials
and authorize the City of Mesa to construct their civil improvements. Once an Opinion and

ARIZONA DEPARTMENT OF TRANSPORTATION
206 S. 17th Ave. | Phoenix, AZ 85007 | azdot.gov
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Order is issued and the City of Mesa constructs the civil improvements on Dobson Road, UPRR
will install the signal equipment within 12 to 15 months.

Maintenance of the crossing
UPRR will be responsible for installing and maintaining the crossing surface and signal

equipment. City of Mesa will be responsible for maintaining the road approaches outside of
UPRR responsibility.

Project Funding
100% of the funding will be provided thru the Federal Highway Administration thru their Section

130/highway-railroad crossing safety improvement program.

Costs are as follows:

Preliminary and Construction Engineering $15,000.00
UPRR Furnish and Install Flashers and Gates and Advanced Pre-emption $477,640.00
UPRR Furnish and Install Concrete Crossing Panels $112,250.00
City of Mesa Construction of Civil Improvements $54,879.50

Total Cost $659,769.50

Other information (based on typical Staff Data Requests):
Provide Average Daily Traffic Counts for each of the locations.
The Average Daily Traffic Counts for this crossing was 27,300 ADT in 2010 per the City of

Mesa.

Please describe the current Level of Service (LOS) at each intersection.
The City of Mesa does not currently have a Level of Service recorded for this area of
Dobson Road at this time.

Provide any traffic studies done by the road authorities for each area.
In May of 2010, the City of Mesa completed a traffic study of the railroad crossing at

Dobson Road and other at-grade railroad crossings around the City. The traffic study
provided data on the accident history for both car/train accidents and car/car accidents
at the at-grade crossings throughout the City of Mesa.

in the Fall of 2006, the City of Mesa began performing semi-annual travel time studies
on arterial streets throughout Mesa. The studies are being done as part of a
performance measure for Traffic Engineering. The travel time study for fall of 2006 and
fall of 2009 are attached along with a crash study for this railroad crossing location that
was conducted in 2009.



10.

11.

Provide the population of the City the crossing is located in.
2009 census: 467,157 persons.

Provide what warning devices are currently installed at the crossing.
Currently at this crossing there are flashing lights and gates on the outside edges of the

roadway and flashing lights installed in raised medians for both traffic directions along
Dobson Road. '

Provide distances in miles to the next public crossing on either side of the proposed project
location. Are any of these grade separations?
Alma School Road (AAR/DOT 741 650 B) is at-grade and 1 mile east. Price Road
(AAR/DOT 748 176 E) north bound only and (AAR/DOT 741 647 T) south bound only are

both at-grade and are 1 mile to the west of the Dobson Road crossing.

How and why was grade separation not decided on at this time? Please provide any studies that
were done to support these answers.
Grade separation was not considered as part of this Section 130 safety upgrade due to
the complexity of the crossing and cost to grade separate since it is within a major urban
area. ’

If this crossing was grade separated, provide a cost estimate of the project.
Estimate $30,000,000++ due to urbanized location.

Please describe what the surrounding areas are zoned for near this intersection. i.e. Are there
going to be new housing developments, industrial parks etc.
The properties to the northeast, southwest, and southeast of this crossing are zoned as

Manufacturing/Industrial/Employment. The property to the northwest of the crossing is
zoned commercial. There are no new developments in the area. The area to the
southwest of the crossing is currently being developed as a new industrial park and is
nearly complete.

Please supply the following: number of daily train movements through the crossing, speed of
the trains, and the type of movements being made (i.e. thru freight or switching). Is this a
passenger train route?

Per the Federal Railroad Administration website this crossing has 11 thru freight train

movements per day at speeds between 30 to 60 mph and contains no passenger traffic.

Please provide the names and locations of all schools (elementary, junior high and high school)
within the area of the crossing.
= Webster Elementary School — 202 N. Sycamore, Mesa (1/2 mile north of the
crossing)
= Roosevelt Elementary School — 828 South Valencia, Mesa (1 mile southwest of the
crossing)




12.

13.

14.

15.

16.

17.

18.

19.

= Adams Elementary School — 738 South Longmore, Mesa (1 mile southeast of the
crossing)

Please provide school bus route information concerning the crossing, including the number of
times a day a school bus crosses this crossing.
Per Mesa Unified District there are 46 bus crossings per day and per Tempe Union High

School District there are 3 crossings per day for a total of 49 school bus crossings per
day.

Please provide information about any hospitals in the area and whether the crossing is used
extensively by emergency service vehicles.
Banner Desert Hospital is located on Dobson Road approximately 1.5 miles south of this

crossing. This crossing is used extensively by emergency vehicles.

Please provide total cost of the railroad improvements to each crossing.
Cost described above.

Provide any information as to whether vehicles carrying hazardous materials utilize this
crossing and the number of times a day they might cross it.
The City of Mesa stated they do not have any information pertaining to the use of these

crossings by vehicles carrying hazardous materials.

Please provide the posted vehicular speed limit for the roadway.
Posted vehicle speed is 40 mph

Do any buses (other than school buses}) utilize the crossing, and how many times a day do they
cross the crossing. Bus traffic varies depending on sporting events.
Dobson Route 96 and Route 45 (Broadway Rd) diverts north from Broadway Road onto

Dobson Road, then east on 1* Avenue to serve the sycamore transit center.

Route 96 utilizes the crossing 44 times in the northbound direction and 44 times in the
southbound direction per day. Route 45 utilizes the crossing in the northbound direction
32 times a day and in the southbound direction 32 times a day. The transit buses utilize
the crossing a total of 152 times a day according to Valley Metro.

Please indicate whether any spur lines have been removed within the last three years inside a
10 mile radius of any crossings covered in this application. Please include the reason for the
removal, date of the removal and whether an at-grade crossing or crossings were removed in
order to remove the spur line.

None.

Please fill in the attached FHWA Grade Separation Guidelines Table, (from FHWA's 2007 revised
second edition Railroad Highway Grade-Crossing Handbook, page 151) with a yes or no answer



as to weather each item applies. Also, please provide all information to support your answers of
yes or no (i.e. vehicle delay numbers, any calculations that were performed to get the answers).

20. Based on the current single track configuration at the crossings specified by this application,
please provide the current traffic blocking delay per train. Please indicate the time in which
vehicular traffic is delayed (1) to allow the train to pass at a crossing and (2) due to trains
stopped on the track for any purpose. The delay is measured from the point that the warning
devices are activated at the crossing to the time after the train has cleared the crossing and the
warning devices are reset.

The City of Mesa stated that there are no significant train delays at the Dobson crossing.

Robert Travis, PE

Railroad Liaison

Arizona Department of Transportation
205 S. 17th Ave, Room 357 MD 618E
Phoenix, AZ 85007

Phone: 602-712-6193 rtravis@azdot.gov
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Google Maps Page 1 of 1

G()Ogle maps Get Google Maps on your phone

§ Textthe word "GMAPS"t0 466453

http://maps.google.com/maps?hl=en&ie=UTF8&I1=33.410451,-111.879058&spn=0.0168... 06/02/2011
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ADDT Janice K, Brewer, Governor

Intermodal Transportation
dohn S, Halikowskl, Director
Jannifar Toth, State Engineer
Robert samour, Senior Deputy State Engineer, Operations
Dallas Hammit, Senior Deputy State Englneer, Development

RAILROAD CROSSING PROJECT

TRACS No.: 0000 MA MES SR23201C
Project No.: STP-MES-0(204)T
Location: Dobson Road

AAR/DOT No.: 741-649-G

RR M.P.: 619.40 Phoenix Subdivision
ADOT Accounting No: R1532JA13

RAILROAD AGREEMENT
For

FEDERAL AID
Railroad Crossing Projects

THE UNION PACIFIC RAILROAD COMPANY
Agreement No. 1532-91-SPTC
RAIL/HIGHWAY SAFETY PROGRAM

ARIZONA DEPARTMENT OF TRANSPORTATION
206 S. 17th Ave. | Phaenix, AZ 85007 | azdot.gov




EXHIBIT A
Agreement 1532-91-SPTC
TRACS No. 0000 MA MES SR23201C
PROJECT STP-MES-0(204)T
ADOT Accounting Number R1532HA 11

"~ SUMMARY OF ESTIMATE
Total
Preliminary Engineering: $8,000.00
Construction:
Signals
Construction Engineering $31,431.00
Labor $216,345.00
Materials $229.8¢4.00
Signal Subtotal $477,640.00
Crossing Surface
Labor $43,019.00
Materials $69.231.00
Crossing Surface Subtotal $112,250.00
Contingency $35,110.00
*$633,000.00

* Railroad will invoice ADOT for 100% of total work.

Railroad will separate Preliminary Engineering costs
from Construction costs. Costs include installation of

signals and providing power to the site.




DATR; 2013-01-28
ESTIMATE OF MATRRIAL AND FORCE ACCOUNT WORK
BY THE
UNION PACTFIC RATLROAD

THId ESTIMATE GOCD FOR 6 NONTHY EXPIRATION DATE 18 12013~07-26

DESCRIPTION OF (RRK: .
INSTALY AUTGMATIC FLASHYNG LIGHT CROSSING CANTTLAVERS AND SIONALS
WITH OATES AT MRSA, AZ DORSON RGAD M.P.919,40

ON THE PHOBMIX SUBDIVISION - DOTH741649G

WORX ‘10 BE PERFORNED BY RAILROAD WITH EXPENGE AS BELOW:
SIOMAL-FEDERAL/STATE - 100%

ESTIMATED USING FEDEPAL ADDITIVES - 109.34%

PID: 174379 ANO: 06628 : Up,8UBDIV:  919.40, PHOENIX
SERVICE UNIT: 16 CITY: NORMAL JCT ATATE: AZ
PESCRIPTION QTY UNLT LABOR MATERIAL RRCOLL URRR TOTAL

ENGINEBRING WORK

ENGINERRING 10218 10218 10318
LABOR ADDITIVE 108.54% 16392 26392 16332
SIe-HNY ANG 4921 421 qea1
TOTAL ENGINEERING 31421 31431 31431
SIGMAL WORK
BILL PREP 300 200 200
CANTILEVERS 23095 23065 23085
CONTHACT 9778 3775 3775
LABOR ADDITIVE 103,54% : 113097 113097 113097
MATI. STORE EXPENSE 7 7 7
METER SERVICE 15000 15000 16000
PERSCNAL EXPENSES 51000 51000 51000
ROCE/GRAVEL/PILL 800 800 800
SALES TAX 3310 3910 3910
STOMAL 102348 97754 200102 200102
‘TRANSP/TR/OB/HCIN COMTR 14377 14977 14977
WBT CONTROL 11476 21475 114758
1-370H% COOP, 7TAIIOF 580 580 580
%-84 OM¥ RELAYS TAB $12 1500 1500 1500
ENVIRONMENTAL - PERMITS 1 1 1
TOTAL SIUGNAL 216345 229864 446209 446209
IASOR/MATERTAL RXBERSE 207776 228864 -------- wmeeo-ee
RECOLLECTYBLE/URRR BXUVENSE ’ 477640 [ R
417640

BSTIMATED PROJECT COST

THE ABOVE FTGURES ARE RSTIMATES ONLY AND SUBJECT 10 FIUCTUATION, IN DHH BVENT OF
AN INCHRASE OR DECREASE IN TAE COST OR QUAWTITY QF HMATBRIAL OR LABOR REQUIRED.
UPRR WILL BILL FOR ACTUAL CONSTRUCTION COSTS AT THE CURRBNT BFFECTIVE RATA.

TRACS No. 0000 MA MES SR232 0(C
Project No. STP-MES-0Q204)4
Agreement No. 1532-91SPTC
EXHIBIT "A

Shect20f ¢



AREMA UNIT STATEMENT OF RAILROAD HIGHWAY GRADE CROSSING SIGNALS

ESTIMATED MAINTENANCE COSTS
R PID#71379
m PUILDING ANERicAS »y THE UNION PACIFIC RAILROAD
STREET DOBSON RD.
TOWN MESA, AZ.
MILEPOST 919.4 '
SUBDIVISION PHOENILX
AAR/DOT NO. 241448¢
WORK ORDER# 6628
DESCRIPTION UNIT VALUE QUAKTITY UNITS
NON-CODED TRK. CIRCUIT, {Standalone AFTAC or Rig 10) 2 0 )
SUPERIMPOSED CIRCUIT(arracy/ BETECTION LOOP 2 1] 0
HIGHWAY GRADE CROSSING SIGNAL 2 6 12
(ONE PAIR OF FLASHING LIGHTS)
ADUITIONAL PAIR OF LIGHTS 1 4 4
GATE MECHANISM, AUTOMATIC 8 4 2
WITH ARM UP TO 26 FT
GATE MECHANISM, AUTOMATIC J{/] 0 0
WITH ARM OVER 26 ¥T
GCP/HXP (constant waming device, por tenck civesl) 15 2 3
EXIT GATE MANAGEMENT SYSTEM RACK« 10 ] 0
MOVEMENT DETECTOR (PMD) 6 ¢ L
MOVEMENT DETECTOR (STANDBY UNIT) 3 0 0
RADIO DATA LINK, PER UNIT 1 6 0
PREEMPTION CIRCUIT 2 0 0
DATA RECORDER 1 0 0
REMOTE MONITQORING DEVICE* 2 1 2
BONDED RAIL JOINTS  (per mite, each rail alngle bondod) 1 0 0
BATTERY AND CHARGER ¢ at) 1 2 2
TOTAL UNIT COUNT 82
PAVEMENT RESTORATION COSTS {Actual)
Aungal Malntenanco Cost at S170/hiit $13,940

*UP supplied Unit Value

January 25, 2013 TRACS No. 0000 MA MES 8R23201C
Project No. STP-MES-0(204)A
Agreement No, 1532-91-SPTC
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DATE: 2013-01-24
ESTIMATE QF MATERIAL AND FORCE ACCOUNT WORK
BY THE
UNION PACIFIC RAILROAD

THIS ESTIMATE GOOD FOR 6 MONTHS EXPIRATION DATE IS :2013-07-25

DESCRIPTION OQF WORK:

2013 RECOLLECTABLE ROAD CROSSING SURFACE PROJECT

PHOENIX SUB M.P. 919.45

DOBSON ROAD / MESA AZ. / DOT# 741649G

INSTALL 112 TF OF CONCRETE CROSSING SURFACE WITH RAIL, TIES AND OTM
UNLOAD BALLAST AND SURFACE TRACK

PID: 78276 AWO: 14707 MP,SURDIV: 919.45, PHOENIX
SERVICE UNIT: 16 CITY: NCRMAL JCT STATE: AZ
DESCRIPTION OTY UNIT LABOR MATERIAL RECOLL UPRR TOTAL

ENGINEERING WORK

ENGINEERING 1500 1500 1500
LABOR ADDITIVE 144% 2160 2160 2160
TOTAL ENGINEERING 3660 3660 3660
SIGNAL WORK
SIGNAL 228 3 231 231
TOTAL SIGNAL 228 3 231 231
TRACK & SURFACE WORK
BALAST 2.00 CL 1445 1651 3096 3096
ENVIRONMENTAL - PERMITS 10 10 10
EQUIPMENT RENTAL W/OPER 10000 10000 10000
LABOR ADDITIVE 144% 18956 18956 18956
MATL STORE EXPENSE 27 271 271
OTM 2060 5601 7661 7661
RAIL 240.00 LF 832 6084 6916 6916
RDXING 112.00 TF 3685 17656 21341 21341
SALES TAX 1670 1670 1670
SAW CUT STREET APPROACH 500 500 500
SWTIE EA 1196 1196 1196
TRAFFIC CONTROL 15000 15000 15000
TRK-SURF, LIN 2795 2795 2795
WELD 2935 631 3566 3566
XTIE 104.00 EA 5227 10154 15381 15381
TOTAL TRACK & SURFACE 39131 69228 108359 108359
LABOR/MATERIAL EXPENSE 43019 69231 —--——--- e
RECOLLECTIBLE/UPRR EXPENSE 112250 I e
112250

ESTIMATED PROJECT COST
EXISTING REUSEABLE MATERIAL CREDIT 0
SALVAGE NONUSEABLE MATERIAL CREDIT 0

RECQLLECTIBLE LESS CREDITS

THE ABOVE FIGURES ARE ESTIMATES ONLY AND SUBJECT TO FLUCTUATION. IN THE EVENT OF
AN INCREASE OR DECREASE IN THE COST OR QUANTITY OF MATERIAL OR LABOR REQUIRED,
UPRR WILL BILL FOR ACTUAL CONSTRUCTION COSTS AT THE CURRENT EFFECTIVE RATE,

TRACS No. 0000 MA MES SR232 01C
Project No, STP-MES-0{204)A
Agreement No, 1532.91-SPTC
EXHIBIT *A"

Sheet 5 of 6




Google Maps

Gouogle maps

Page 1 of |

I Get Google Maps on your phone
¢~ Textthaword “GMAPS 10 466453

&

T i DU R
_ B B Universlly Dr f Universﬂy or W Universky O ‘ %
el Qudi v ] o i _
s Gl p, ELas 3 " W ShadoLn Wy z Wty gy ©
A ; 2 N ' w .
1|t & Marytang.or E o 88 ae LRI S W o i Bttt st
: @ 3 i g‘ B K > WodF 3 Casa w
g 3 ERandan uré 2 G,e‘\ i ’ﬁ W 2nd P1 & W
-5 .3 -¥ bsa i
' g vi % e B L v owonast | W,
E Victory Dr g E Vitaf] Os ; ] gt % Argon 5} =
5 'a o 2 W Auburn gy g
. W18t 8 2 ‘
Al g = z = g when® §
o i > H ‘
: y . 3t Valey
27 4 W bidain St i Whans P SR
IU : o | b4 Techrology .
k 2o .
® 7% . I
. Dr ] g B H H
""" . ;’rl.i ! 2\’;\ i
o & e oL .
! (5o i
:l'j f'gg. ; !
§~ ' Il | lg? i W Birchvaad fve. WPY . . WAt - g
AN - m
[ "‘ gu " ¥ @ -
ay Rd ' b § W Broadway. Rd W Eroadivay R E WSroedway Rd
'- 5 » : z '
¢ 3 g g » : W Crascant sve @
- , P4 1t ; . :
o _ ; ,;; gé g §_ Wt Gapn Ave W Capii Ave g
. ‘ 1 jad a8 T w . : W
padmoor o g. % g 2 ® j : ol visage @ WOWIAR D
: 2 5 - @  Neigborhgad g W Ving
orda Or ] T 1 H
- o =
' W Catoting A9 gz i wathal
: WhePami Gt g 35 % W
@ a g Sas .','3 i
4 i H § o¢ V7 Ave
: . ' T v F
o l L Howt @
= ‘ (@, _ EAlmedaDr £
L W ith Ave 8 Wathave W
LT @ € Bakboa D g
o0 ‘@.‘ g . g 2
'mo !
4 i E":‘" 22 9 Park o W El Waro Ava W D) M1Gacgle - Mapdarigzoﬂ‘% oogie -

http://maps.google.com/maps?hi=en&ie=UTF8&I1=33.410451,-111.879058&spn=0.0168...

06/02/2011




STATE OF ARIZONA |
DEPARTMENT OF TRANSPORTATION

Agreement No. 1532-91-8PTC Agreement Addendum No. 1

Company's Name: The Union Pacific Railroad Company
Addresa: 101 8. Watson Road, Arlington, TX 76010 :

The purpose of this addendum is to modify the Company name as stated
herein: »

WHEREZS: Agreement No. 1532-91-SPTC terms the “RATIROADY as SOUTHERN
PACIFIC TRANSPORTATION COMPANY.

WHEREAS: Agreement No. 1532-91-3P7C is revised to term the “RATLROADY
as the UNION PACIFIC RAILROAD COMBANY.

TREREFCRE: The parties herato agree that Agreement No. 1532-91-8PTC
iz hereby amended as shown herein. All other provisicns
of Agreement No. 1532-91-8PTC shall remain unabrogated.

IN WITNESS WHEREOF, the parties herete have sxecuted this Agreement,

ARTZONA DEPARTMENT OF TRANSPORTATION UNTON PACIFIC RRILROAD COMPANY

Ut::i.lit;l:r“i & ﬁh'ii&%ﬂéfg eEﬁginéeiiié Secticn CHEEF ENG!NEER
Date g"/‘f'? 7 Data




AG. commcr&o. KRG5=JLETTE

ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
UTILITY AND RAILROAD ENGINEERING SECTION
MASTER
RAILROAD AGREEMENT
For

FEDERAL AID -
Railroad Crossing Projects

SOUTHERN PACIFIC TRANSPORTATION COMPANY
Agreement No, 1532-91.SPTC
RAIL/HIGHWAY SAFETY PROGRAM

THIS AGREEMENT by and between SOUTHERN PACIFIC TRANSPORTA-
TION COMPANY, 2 Delaware corporation, herein termed "RAILROAD,” and STATE OF

ARIZONA, DEPARTMENT OF TRANSPORTATION, HIGHVAYS DIVISION, herein

termed "STATE".

MTINESSETH:

The parties hereto desire to set forth by this instrument their understanding and
agreements with respect to the installation, at various times, of railroad warning devices and/or
surface crossing materials with track rehabilitation, if required, throughour the State of Arizona,
where a roadway crosses the property and tracks of RAILROAD.

Agreement No. 1532-91.5FTC
lof7




AGREEMENT:
NOW THEREFORE, it is mutually agreed as foliows:
1. The work to be performed by RAILROAD under this agreement is hereinafter

referred to as "PROJECT”,

2. RAILROAD agrees to furnish all labor, materials, vools, and equipmem
necessary to install such warning devises including necessary actuating and operating circuits and
adequate instrument housing and/or roadway crossing materials with track rehabilitation, if
required, upon its property at certain designated grade crossings.

Said installation shall comply with the latest standards prescribed by the

Association of American Railroads and the Manual On Uniform Teaffic Control Devices, Part

VIIL

3. RAILRQAD will prepare both a cost estimate, marked Exhibit “A” and a

locarion plan marked, Exhibit “B”, showing the general details of each PROJECT and send them to

STATE for acceptance.

4. It is agreed that the work 1o be performed by RAILROAD 15 a part of a
Federal-Aid project. Pursuant to the provisions of Federal-Aud Policy Guide Subchapter G, Part
646 Subpart B, there is no ascertainable net benefit to RAILROAD, and STATE agrees to
reimburse RAILROAD for one hundred percent (100%) of the cost and expense incurred by
RAILROAD in furnishing of materials and performing the work as described in the Cost Estimare,
marked EXHIBIT *A", attached to and made a part hereof.

Agreement No. 153291-SPTC
2of7




5. It is understood and agreed that the STATE is acting solely as an agent for the

project sponsor in securing and administering Federal funds and STATE assumes no other Liahility

hereunder for the project sponsor.

6. Prior to commencing construction of each PROJECT, Railroad agrees
notify STATE, in writing, of the actual construction start date. Upor completion of each
PROJECT, RAILROAD agrees vo notify STATE, in writing, of the actual completion date, The
construction start date shafl mot be prior to receiving a notice w0 proceed from STATE.
Construction progress payments shall not be made without the actual construction start date. Final

payment shall not be made without the actual construction completion date.

7. The work for each PROJECT shall be performed by RAILROAD forces on an

actual cost basis, and as supported by the analysis of estimated costs set forth in Exhibic "A". The

actual cost shall be payable in paymencs as follows:

& RAILROAD will order the materials for each PROJECT, and may invoice the

STATE upon receipt, for materials and related costs, as set forth in Exhibit
A",
b. RAIROAD may submit monthly inveices for work performed and materials
installed unless invoiced under subparagraph a.
¢ Minimum payment, except for final invoice, is $5,000,
d.  ‘Upon completion of all work under each PROJECT, RAILROAD shall arrange
for a joint close-out inspection of the complaed PROJECT. Upon

determinaion by STATE thar the work has been completed in accordance

Agreement No, 1532-91.8PTC
Jof7




with 'Exlﬁbits "A" and "B", RAILROAD will submit final and complete
invoice to the STATE, STATE agress to pay RAILROAD the difference
between the final invoice and any previous piyments for PROJECT. Any
amount with which STATE disagrees shall be paid under progest, subject to
resolution.

e.  All invoices will be paid by STATE within sixty (60) days of receipt.

All expenses incurred by RAILROAD for work which STATE is obligated to reimburse
RAILROAD hereunder, including all work incidental to such work but not specifically mentioned

herein, shall be subject 1o the provisions of the Federal-Aid Policy Guide Subchapter B Part 140

Subpart L.

8. Pursuant to A.R.S. Sections 35-214, 35215 and 41-1279.04, the books of
RAILROAD shall be open for inspection and audit by authorized representatives of STATE and
the Federal Government for a period of not less than five (5) years from the date final payment has
been received by RAILROAD. State agrees to pay RAILROAR any sums found 1o be owing as a
result of an audit within sixty (60} days of receipt of the audit by the Utility and Railroad
Engineering Section of STATE. RAILROAD agrees to reimburse STATE, within sixty (60) days
of notification for any amount STATE disallows as a result of its audit. Any audit exceptions with

which RAILROAD disagrees shall be paid to STATE under protest subject to resolution.

9. All invoices shall contain STATE's project number and agreement number. The

inrvoice shall be sent to:

Agreement No, 1532-91-SPTC
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ARIZONA DEPARTMENT OF TRANSPORTATION
Utility and Railroad Engineering Section
205 South 17th Ave. Mail Drop 618E
Phoenix, Arizona 85007-3212
16.  Once installation of railroad warning devices and/or roadway crossing material
has been complered, RAILROAD shall maintain, in kind, the railroad warning devices and the
crossing material two feet outside of each rail 2s long as chey remain in place. However,

RAILROAD shall be entitled to receive any contribution toward the cost of such maintenance as

may be now or hereafter made available by means of any law, ordinance, regulation, order, grant or

by other means or sources.

11, Claims and disputes betwsen STATE and RATLROAD involving sums less than
$100,000 and arising out of the terms of this Agr&ement relating to work performed, invoicing and
similar matters, shall be subject to arbitration, at the request of either party, in accordance with the
Construction Industry Arbitration Rules of the American Arbitration Association then obtaining;
provided, however, that claims or disputes arising out of personal injury, death, property damage,
or environmental incidents shall not be subject to arbitration without the concurrence of both

parties, except to the extent otherwise required by the rules of Arizona courts.

12. In compliznce with the regulations of .the Unied States Department of
Transpermation, RAILROAD hereby agrees to comply fully with all of the provisions of Appeadix
"A", attached hereto and by this reference made a part of this Agreement; provided, however, that
Appendix "A" shall be applicable only in those cases where RAILROAD does not perform the

work contemplated in this Agreement with its own forces,

Agreement No, 1532.91-5PTC
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13. This Agreement is subject to the budgetary limitations set forth in Arizona
Revised Seamtes Subsection 28-1823 chrough 28-1826 inclusive and is further subject to the

provisions of Chapter 1 of Title 35, Arizona Revised Statutes.

14.  STATE and RAILROAD each agrees to be liable to the other party for its own

aces of negligence and the negligence of its own employees.

15, 'This Agreement shall inure to the benefit of and be binding upon the successors

and assigns of RAILROAD and the assigns of STATE.,

16. RAILROAD is required to comply with Executive Order 755,
"Non-Discrimination in Employment by Government Contracrors and Subcontractors,” which is

hereby included in its entirety by reference and considered a part of this Agreement.

17.  Pursuant to ARS. Subsecﬁon 38511, STATE may cancel this Agreement, without
penalty or further obligation, if any person significantly involved in initiating, negotiating,
securing, drafting or creating the Agreement on behalf of STATE or any of its departments or
agencies 15, at any time while this Agreement or any extension of it is in effect, zn employee of any

other party to this Agreement with respect to the subject marcer of this Agreement.

Agreement No. 1532-91-SPTC




N WITNESS WHEREOF, the parties have executed this Agreement as of the day and year
signed by both parties.

SOUTHERN PACIFIC ARIZONA DEPART. OF TRANSPORTATION
TRANSPORTATION COMPANY HIGHWAY DIVISION

VI / i) 2 .
; _ /; 2o a-_,é'{ oy By Mﬁ““"

By i AT
WASH Manager of Utility & Railroad
Engineering Section

L L)

Date af:k’bc—.r" 2 156¢ Date /@-/7- 78"

prrpy [

ATFORREY

STATE OF COLORADC )
) ss.

COUNTY of DENVER )

¢ foregoing instrument was acknowledged before me this zid,-day of LQ_‘LE(_, 1995, by
: e MANAGER-CONTRACTS of SOQOUTHERN PACIFIC TRANSPORTA-

o T
A )
.

My Comutssion Eipites 2-11-97

STATE OF ARIZONA )
Jss.

COUNTY of MARICOPA )

The foregoing insttument was acknowledged before me this| { day of Z'ﬁji _‘J;'_':f/“; 199 by
William R. Briscoe, the Manager of Utility and Railroad Engineering Section of the Arizona
Department of Transportation, on behalf of the STATE.

My Commussion Expires: (_’J} e }4_/ (}..AJ_,O b
[

rtemdrnbn e (e L e, . .
T BRI LR Notary Public

et By

Agreement No, 1532.91.SPTC
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APPEMDIN A
{Revised)

II EQUAL OPPORTUNITY

L. Selection of Labox:
During the performasnce of this contract, the comtractor
#hall not discriminate against labor from any ather State, possession
or territory of the United States.

2. Emplovmear Practices:
During the performance of this concract, the contractor

agTess as Tolleows:

a. The contractor will net discriminate against any emplovee or
applicant for employment bacause of race, coler, religicn, sex, or
national origin. The contractor will taks affirmative action te ensure
that applicants ars emploved. and that empioyees ate treated during
empleyment without regard to their race, color, religion, sex, or
nationel origin. Such action shall include, but not be limired ro the
following: enployment, upgrading, demotion or tramsfer; recruitment or
recruitment advercising; laveffs or cermination; rates of pay or other
forms of compensacion; and selection for training, including apprencice-
ship. The conrracetar agrees to post in conspicuous plices, availeble
to employees and applicants for employment, notices to be provided by
the $tate highway departmemt setting forth the provisions of this
nondiscriminaiion ciasuse.

d. The contractor will, inm all golicivacious or advertisements
for emplovees placed by or on behalf of the contracror, stats that all
qualified appilicants will receive comsideration for employment without
ragard to race, eocler, raligion, sex. or national ogrigin.

t. The toneracror will send ro each labor union of representstive
of workers wicth which he has 2 collective bargaining sgreement or other
concrace or underscanding, a notice to be provided by the State highway
department advising the ssid labor union or workers' representative of
the contracters commitments under Chis seetion II-2 and shall post
eopies of the notice in conspicueus places available ts emplovees and

gpplicants for employment,

d. The contrector will comply with all provisions of Executive
Order 11246 of September 24, 1943, and of the rtules, regulations (&1
CFR, Part 80 and relevant ovders of the Secretary of labor.

2. The eontractor will furnish ail inTormation and reports required
by Executive Order 11256 of Seprember 24, 19835, and by rules, regulacions
and orders of the Secretary of Labor, ov pursuant therero, aad will
permit access to his books, racords and zccounts by the Federal Highway
Administracion and the Secrerary of Labor for purposes of investigation
to ascertain compliznce wicth suck rules, regularions and orders.



f. 1In che eveat of the contractor's noncempiisace with the non-
discrimination clauses of this contract or 'with spy of the said rules,
regulations or orders, thiz comtract may be ecanceled, berminated or
suspended in whole or In.part and the contractor may be declarsd in-
elegible for further Government contracts ot Taderally-sssisctad con-
struction contracts in accordance with proceduzres zuthorized in Exe-
cutive Ordar 11249 of September 24, 1965, and such cther sauctions
may be imposed and remedies invoked as provided in Ixecutive Order
11246 of September 24, 1965, or by rule, regulatjom or ordar of the
Secretary of Labor, or as otherwise provided by lav.

g. The contracter will include the provisions of #his Saction
IT-2 in every subcontrace or purchase order unless exempred by rules,
regulations or orders of che Secretary of labor issued pursmanc to
section 204 of Executive Order 11246 of September 14, 1963, so thar
such provisions will be binding vpon each subcontractor ar vendor.
The contracter will teake such action with respect to any subcereract
or purchase order as the Stace highway deparcment or the Federal
Highway Administrstion may direct as a means of enforeing such provi-
sions including sanctions for nencomplisnce: Providec. howaver, that
in the avent a contracter becomes invelved in, or is threztznad with
lirigariou with 2 subcontractor or vendor as a result of suck directdon
by the Federal Highwav Administration, the contractor may request the
United States to enter into guch litigarion to proceer the intorgsts

of the United States,

3. Salection of Subconctrecrors., Procurement of HMarerials, and

Leasing of Equismenc:
During the performance of this coniract. the tontractor, for

. ity assiznees and guccesgors in Interast (hereinafter referred
the “contractor™) agress as Iollows:

a. Compliance With Regulations: The comtraector shall comply with
the Begulacions relative to mondiserimirarion in federslly-assisted
programs of the Deparcment of Transportation, Title 45, Code of Faderal
Regulations, Part 21, as they may be amsznded EFrom time to cime,
(hereinaftar referred to as the Regulations), which are herein incor-
porated by reference and wade & part of this contrace.

b. Nondiscrimination: The contractor, with regardi to the work
performed by it during the contract, shall not discriminate om the
grounds of race, color, or natlonal origin in the selection and
retention of subcontractors, including procurements of macerials and
leases of equipment. The contractor shall not particijace zither
directly or indireccly in the discrimination prohibited hy section
21.5 of the Regulatioms, inciuding employment pracrices when the
contract covers a program set forth in &ppendix B of the Regulations.

¢, Solicitatfons for Subcontracts, Including Procuremants nf
Macerials and Equipmenc: In all sollicitarions either br compecitive
bidding or negotiation made by the contractor for work to e performed
undar a gubconcract, including procuremsnts OF materials or leases
of equisment, each potencial subcontractor or supplier shall bhe
notified by the contractor of the contractor's obligariens under
this concracr and the Regulatioms relative £o nondizcririnstion on
the grouwnds of race, coler., or natisnal origin.




d. Information and Reports: The contracter shell provide 2ll
informatjon and reports required by the Regulations, or directives
issued pursuant thereto, and shall permic mccess to ita books, racords,
accounts, other sources of information, and its Facilities es may be
deternined by the State highway depaztment or the Fedsral Highway
Administration to be pertinent to ascertain cowpliance with sush
Regulations or directives., Where any information recuired of a
contveccor is in the exclusive possession of anothet who fails or
refuses to furnish chis informetion the contractor shall so certify
to the State highway department, or tha Federal Mighway Administration
2s appropriate, and shall set forth what efforts it has made o cbtain

the Informatien.

2. Sanctions for Noncompliance: In rhe event of the contractoer's
noncompliznce wich the nondiscrimination provisioms of this contract,
the State highwav depertment shall impoge such contract sanctioas

¢ or the Federal Highway Administration may determine to be

as
cpriate, including, but not limited to:

i
appy

(1) wirhholding of payments to the contractar under the
concract until the congractor complies, znd/or
{2) canceilatisn, termination or suspansion of Che coarrace,

ip whole or in part.

£, Incorporation of Provisioms: The contractor shall include
the provision of this paragraph 3 iIn every sudconttsct, inciuding
procurements of materisls and legses of equipment, unless exempt by
the Regulations,or directives issued pursvant thersto. The contractor
shall take such action with regpect to any subcontractor ¢r procurement
as the Stete highway departmene or the Federal Highwar Administration
may direct as 2 meanz of anforcing such provisions including sanciions
for noncompliance. Provided, however, that, in the ovent & concractor
becomes involwved in, or is threatened with, litigatien vith z subcon-
tractor or supplier as a result of such direectiom, the comtractor
may requast the State highway department to enter into such litigatiom
to protect the interests of the Stats, and, im addition, the concractor
may reduest the United 3rates to enter into such litigatiem to protect

the interests of the United States.
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1.0 EXECUTIVE SUMMARY
11 INTRODUCTION

The City of Mesa has started a program to measure how well the services it provides are
serving its citizens through a group of performance measures. One of the performance
measurements given to Responsibility Center 364 (RC 364), or Traffic Engineering, is to monitor
travel times. The specific goal is to:

* keep the rate of travel time increases below the growth rate of traffic volumes. This
measure is to be applied on a corridor by corridor basis, and applied to each direction
during each of the three study times (AM peak, Mid Day, and PM peak).

This goal can be achieved by increasing the capacity of the roadways in Mesa through
constructing new roadways, widening existing roadways, and by making adjustments to traffic
signal timing in response to evolving traffic patterns and volumes.

In addition to the freeway construction projects currently happening in Mesa, the City of Mesa
has a number of arterial roadway widening projects in the planning stages that are part of the
Regional Transportation Plan (RTP). The City is also investing in Intelligent Transportation
Systems (ITS), which will enable the City to be more responsive to changes in traffic patterns or
volumes by adjusting the timing of the traffic signals.

Traffic Engineering Staff will be performing semi-annual travel time studies, which will allow
Staff to:

o compare current traffic conditions to those of the past,

¢ identify congested areas, and make adjustments to traffic signal timings as necessary,
and

« identify congested areas, which will provide decision makers with information that can be
used to decide where to spend money intended for roadway improvements.

Twenty major arterial streets were identified to be included in the traffic time studies. Two of
these arterials, University Drive and Greenfield Road, will be studied every fall and used as
control corridors. The other 18 arterials will be studied once every three years. The studies will
be conducted twice per year, once in the spring, and once in the fall.

The City of Mesa has conducted travel time studies twice in the past. The first study was in
1985, and the second in 2000. The first round of the new travel time studies (studies done from
fall of 2006 through spring of 2009) will be compared with results from the 2000 study (if the
specific arterial was studied in 2000). However, the most accurate comparisons likely won't be
achieved until the second round of travel time studies, as methodologies will now be consistent,
the study schedule will be consistent, and the corridor begin/end points will be consistent.

In addition to travel time, this report will also present travel speeds through a number of figures,
graphs, and tables.

Travel Time Study 1 Fall 2006
Mesa, Arizona



1.2 PRINCIPAL FINDINGS

The primary purpose of this study is to compare the current performance of Mesa’s roadway
network to the performance recorded in 2000. However, the new study is being conducted with
future studies in mind, and as a result, some characteristics between this study and the 2000
study differ, such as test car technique, corridors studied, and corridor begin/end points.

In this study, three east/west arterial streets and three north/south arterial streets were studied.
They were Brown Road, McKellips Road, Dobson Road, Alma School Road, and the two control
corridors, which will be studied every fall, Greenfield Road and University Drive. These arterials
are illustrated in Figure 1.

The arterials were studied during three time periods:
e AM Peak (6:30am to 8:30am)
¢ Mid Day (11:30am to 1:30pm)
e PM Peak (3:30pm to 5:30pm)

The mid day study period for this study did not match the mid day study period for the 2000
study. The 2000 study considered mid day to be either the AM off peak (9am to 11am) or the
PM off peak (1pm to 3pm). The reason for the change is because the noon hour has the
potential to have increased traffic volumes, especially in areas with restaurants. So there is no
direct comparison between this mid day study, and the mid day study done’in 2000.

In some cases, the arterials that were studied in 2000 had different start/end points than this
study. In this study, every effort was made to include the eastern and western (or northern and
southern) most signals on the arterial streets, whereas the 2000 study went no further east than
Power Road. So in order for a direct comparison to be made, some segments in the current
study were recorded, but not used for the comparison.

Table 1, below, is a summary of the improvement (or degradation) in average travel speeds for
arterials in the peak direction during the peak hours from 2000 to 2006, and compares it with the
increase (or decrease) in traffic volumes from 2000 to 2006. It is important to note that while the
performance measure uses travel times, technical and non-technical audiences alike can easily
read travel speeds. In other words, Table 1, gives a good snapshot comparison from the 2000
study to-this study, but the actual performance measures are presented in Table 9, found on
page 14 in the body of the report.

Travel Time Study 2 Fall 2006
Mesa, Arizona



'S 009,
‘a4 NNYWAIIS
9002 o4
. APnys el 1A} [ONUUY-UISS DSOYY JO AD
‘a M%WMN >UD._.w [lo 7] o7 [ [0/ |\ Qees—G——
(IopWoD 104UOCD) 104 AISAT e = =
“a v WU V 01 ‘GLOT ‘ZL0T ‘6002 P4 m m m m mm
*0}© ‘G10Z ‘20T ‘6007 BUNCS e
ad v | 0} ‘710 'L LOZ ‘800 0 = m m m m =
- *010 ‘7 10T ‘1 10T "8007 BUICS e
o narvm "0J0 ‘€ 10T ‘010T ‘£00T P 4 am s s e
*0}© ‘€ 10T ‘010T '£00T BUNCS s
$ 009¢
ay 1013
9 i '
$ 0082 T F I R R R R I TR T = m 5 c . L L L
a¥ 3dnvavne - 9m c.m o sm zm zm lm g | J&
g2 §: g8 & g 7 g & 1 .
$ 000T \ mm Wm mo m3 mQ me m3 mD h- ’
QY IN3SvE
(]
‘ 7 7 1 —{
. ' s
$00ZL | [ ] "
AV NJ3HLNOS ] | | ¥
. 1 '
! '
s 0oy | 3
a3 AvmMavouds . X 1 J“
‘_.mz_«é_..‘U Ll dR R LR SR R R LR Ry W -llll"'-‘fli!E‘.L—lil.Tl'llllllllJ(_l'.
]
mn_>_._w~_-“>n_vu“ | N N e— e m— = = u m— -II_IIIIl-rllllllI--I-I—lIl
m : ;
QmHsMMMM mEmmnmmm e m— - lll-'lllllll“ll‘l'l—‘ .
N 0002 — “ “ \rw mm
Q SAITINON - - i 8z 5
N 0082 — . 1 23
Q4 THMOAOW . 1 P mm m
5 2 8 N H— 2
iaotadag yypony ‘pdoag e S B B
x Q Q
: : 3NPBUDS APNIS W] [BADI 9NN PSpUsUIUIo0Sy

Tomby




Table 1 - Average Travel Speed vs. Average Traffic Volumes, from 2000 to 2006*

Westbound 30.0 355 18.4% 27,576 23,826 -13.6%
AM Peak
Southbound 317 34.8 9.7% 33,710 33,102 -1.8%
Eastbound 28.5 31.0 8.6% 27,576 23,826 -13.6%
PM Peak
Northbound 31.9 31.2 -2.4% 33,710 33,102 -1.8%
*For eastbound and westbound corridors, resuits for McKellips Road, Brown Road and University Drive were compared to the 2000 study. For northbound and southbound,

results of Aima School Road and Dobson Road were compared to the 2000 study (Greenfield not studied in 2000).
**Weighted average by traffic volume, and length of cormidor.
***Bidirectional, Weighted average by length of corridor.

The westbound and eastbound directions of travel during the peak hours have seen an
improvement in average travel speeds since 2000, and the traffic volumes along these same
corridors have dropped. This is likely due to the number of freeway improvements that have
been made in Mesa, meaning traffic that previously used the arterial street network, is now
using the freeways. As the freeways become more congested, the volumes on the arterial
streets will likely begin to grow again.

There has not been as much change on the north/south arterials. Average travel speeds have
decreased slightly, and traffic volumes are down slightly.

Once the first three-year cycle of travel time studies has been completed, better comparisons
can be made as travel study techniques, study corridors, and corridor lengths will be performed
on a consistent basis.

1.3 RECOMMENDATIONS FOR FUTURE STUDIES

The data collected for this study took 200 individual runs and three weeks to complete.
Significant staff time was invested in both data collection and analysis and would be difficult to
repeat every six months. As a result, it is recommended to scale future studies back to four
arterials at a time from six. The proposed schedule is shown in Table 2 and illustrated in
Figure 1. This schedule allows all arterials to be studied every three years, and the control
corridors of University Drive and Greenfield Road to be studied every year.

Travel Time Study 4 Fall 2006
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Table 2 - Proposed Future Travel Time Schedule

e  McDowell Road e  Higley Road
Spring
e  Baseline Road o  Power Road
2007, 2010, 2013, etc.
Fal e University Drive e  Greenfield Road
a
e  Main Street e  Country Club Drive
e  Broadway Road e  Mesa Drive
Spring
e  Southern Avenue ¢  Gilbert Road
2008, 2011, 2014, etc.
Eal e University Drive s  Greenfield Road
a
e  Guadalupe Road e Lindsay Road
e  Stapley Drive
Spring s McKellips e  Val Vista Drive
2009, 2012, 2015, etc. e  Alma School Road
Fal e University Drive e  Greenfield Road
a
e  Brown Road e  Dobson Road

Once the travel time data collection was complete and the data downloaded and analyzed, it
was discovered that there was variation in where staff was recording the locations of the nodes
(traffic signals). The locations of the traffic signals define the sections used for analysis, so
accurately locating these points is very important. For the follow up sessions, Staff was
instructed to only record the begin point of the arterial, and the end point. The locations of the
nodes were manually entered into PC Travel traffic analysis software based on distances
obtained from the City’s land database. The results showed great improvement in conS|stency,
and it is recommended that this become standard practice.
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2.0 STUDY METHODOLOGY

2.1 STUDY SCHEDULE

Most of the major arterial streets in Mesa will be studied as part of the travel time study
program. Some arterials in the eastern and southeastern parts of Mesa are not entirely within
Mesa’s jurisdiction (i.e. still controlled by Maricopa County), or have not yet been improved to
the point where conducting travel time studies on them makes sense. However, at some point
in the future, additional corridors may be added to the travel time study program.

The arterials that will be studied are listed in Table 3, and will be included in the initial travel
time study program.

Table 3 - Arterial Streets Included in Travel Time Study Program

e  McDowell Road e Dobson Road
e  McKellips Road ¢  Alma School Road
e  Brown Road ¢  Country Club Drive
e University Drive ¢  Mesa Drive
e  Main Street e  Stapley Drive
e  Broadway Road e  Gilbert Road
e  Southern Avenue e Lindsay Road
e  Baseline Road e  Val Vista Drive
e  Guadalupe Road e  Greenfield Road
e  Higley Road
e  Power Road

Travel time studies will be done twice per year, in the Spring and again in the Fall. Because of
the amount of time required to study each corridor, and the limited amount of manpower and
data collection equipment available, it was initially decided to limit the number of arterials
studied during each session to six, and attempt to have the remaining arterials studied over the
next three years, thereby creating a rotation where the performance of an arterial can be
measured every three years.

In addition, it was decided that two “control” arterials should be created. The control arterials
will be studied once per year, and will allow the City to record any year over year changes that
may occur. University Drive and Greenfield Road were chosen because of their central
locations.

In identifying what order to schedule the arterial streets, the ITS/Traffic Signal Systems group
preferred that corridors in which they have communications be studied first, so that the study
reflects the benefits of coordination. The arterial streets studied during the fall of 2006 are
shown in Table 4, and illustrated in Figure 2.

Travel Time Study 6 Fall 2006
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Table 4 - Fall 2006 Study Arterials

e  McKellips Road e  Dobson Road
o Brown Road e  Alma School Road
¢ University Drive (Control) e Greenfield Road (Control)

The studies were done during the first two weeks of October. This time frame was chosen
because it represents “average” traffic conditions for Mesa. Traffic volumes drop during the
summer, and rise during the winter season with the influx of winter visitors. Likewise, the spring
travel time study will be performed during the first week of April, which also represents average
traffic conditions in Mesa because the winter visitors will be leaving, and spring training will be
finished.

Studies were performed during three time periods as shown in Table 5. Mid day travel time
runs were performed over the lunch hour, to capture lunchtime traffic.

Table 5 - Travel Time Study Times

AM Peak 6:30 AM — 8:30 AM
Mid Day 11:30 AM — 1:30 PM
PM Peak 3:30 PM - 5:30 PM

Initially, each of the six arterials were scheduled for four runs in each direction, for each of the
three periods per day. it was assumed that during each period, two runs in each direction could
be completed.

The initial travel time schedule is contained within the appendix.

Aiter the initial scheduie was completed, a statistical analysis was performed for each time
period and direction on each corridor to determine whether or not the results of the study were
statistically valid. The methodology of the analysis will be discussed in more detail in Section 3.
The analysis indicated that on some arterials, more than four runs per direction per period were
necessary in order to have statistically valid data. These additional runs took almost an entire
extra week to complete. The follow up schedule is also contained in the appendix.

By the time enough data was collected to be statistically valid, 200 individual travel time runs
were done, taking three weeks to complete. This is a substantial effort in terms of manpower.
Because of the amount of manpower needed to collect this much data, it is recommended to
scale future studies back to four arterials at a time from six. The proposed schedule is shown in
Table 2 and illustrated in Figure 1 (both previously presented). This schedule still allows the
arterials listed in Table 2 to be completed in three years, and the control corridors of University
Drive and Greenfield Road to be studied every year.
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2.2 DATA COLLECTION TECHNIQUES

Data was collected using Jamar TDC-12 hand held electronic data collection boards. These
boards interface with in-vehicle distance measurement devices to collect speed data, and
records it in reference to the distance traveled along a corridor. In vehicle measurement
devices that are compatible with the TDC-12’s were installed in two vehicles: Unit 791, a Ford F-
150 truck, and Unit 781, a Ford Contour sedan.

Prior to the first travel time runs, Staff was given a tutorial on how to operate the Jamar units,
and perform the travel time studies. Staff was given a unique site code for each individual travel
time study. An explanation of the site code is contained in the appendix. A step by step
procedure sheet that was given to staff is also contained in the appendix.

Once in the vehicle, and positioned at the start of the corridor with the site code properly
entered into the Jamar units, Staff was instructed to begin the study at a specified location, then
to record each traffic signal (also referred to as a “node”) that they passed by using the hand
held button on the Jamar units, and finally instructed on the specific end location. After the
study is complete, the data was downloaded and analyzed using PC-Travel traffic analysis
software. The recording of each traffic signal allows PC-Travel to calculate such statistics as
average speed, travel time, and number of stops between nodes (traffic signals).

Staff was instructed to use the Average Speed Method for collecting data. This method requires
the drivers to travel at a speed that they judge to be representative of all traffic at the time. This
method was chosen over the Floating Car Technique, which requires drivers to pass the same
number of vehicles that they are passed by. This technique can encourage erratic driving.

Once the initial travel time schedule was complete, and the data downloaded and analyzed, it
was discovered that there was some variation in where staff was recording the location of the
nodes. For the follow up session, Staff was instructed to only record the begin point of the
corridor, and the end point. The locations of the nodes were manually entered into PC Travel
based on distances obtained from the City’'s land database. The results showed great
improvement in consistency, and it is recommended that this become standard practice.

As mentioned in the previous section, once the initial round of travel time runs were complete,
the runs were all analyzed to determine whether or not they are statistically valid. The risk of
having a small number of runs is that there can be too much variation in the travel times for the
data to be reliable. The City desires that the maximum variation in average travel speed be 3
mph, 95 percent of the time. '

The error of each group of travel time runs was determined using the following formula obtained
from the Institute of Transportation Engineer’s Traffic Engineering Fundamentals (Jan 2001):

)
e=t, *—

7n

where: € = error of the mean at the selected confidence level (maximum 3mph at 95%
confidence level)

s = standard deviation of the sample

Travel Time Study 9 Fall 2006
Mesa, Arizona



t« =(1- )" percentile of the t distribution with (n - 1) degrees of freedom
a = (1 - selected confidence level, .95 in this case)
n = sample size

After the initial set of travel time runs, it was determined that on some arterials, the error was
greater than 3 mph, and therefore, additional travel time runs were needed. The final number of
runs completed in each direction for the study to be statistically valid is listed below, in Table 6.
Calculations are contained in the appendix.

Table 6 - Final Number of Runs Completed in Each Direction for Statistically Valid Study
{Maximum Error of 3mph, 95% of the time)

Alma School Road 7 8 5

Brown Road 4 4 6
Dobson Road 8 8 7
Greenfield Road 6 4 6
McKellips Road 7 6 4
University Drive 4 4 2

2.3 ANALYSIS TECHNIQUES

2.31 Information Obtained from PC Travel

PC Travel provides information and data on the traffic studies in the form of tables and graphs.
The information available in tabular form includes travel time, number of stops, average speed,
total delay, time spent in pre-defined speed ranges, as well as information on amount of fuel
used, and emissions. For the purposes of this study, the only information deemed useful is
travel time, number of stops, and average speed.

Graphical information available includes speed-distance plots, and time—space plots. For the
purposes of this study, the speed-distance plots were used.

Tables from PC Travel, as well as speed distance plots are included in the appendix.
2.3.2 Comparison to Past Studies

The tabular reports exported from PC Travel were modified so that the information contained in
the reports could be easily compared with results from past studies. The specific comparison
being focused on is travel time.

Because some of the arterials studied in 2000 had different begin and end points than this
study, travel times for this study were summarized to match the beginning and end points from
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the 2000 study. With the travel times from 2000 and 2006 side by side, an annual rate of
increase (or decrease) could be calculated. Results of this effort are shown in the tables placed
in the appendix.

2.3.3 Average Daily Traffic Volume Comparison

The intent of this study is to compare the annual rate of increase (or decrease) of travel time,
with the annual rate of incréase (or decrease) of traffic volumes. Volumes from Mesa’s traffic
count program were used for this comparison.

The City of Mesa has historically counted half the city one year, and the other half the next year.
So for any given year, the most recent volumes may be from the previous year. In other words,
for the 2000 study, some volumes may be from 1999, and for this study, some volumes may be
from 2005. In either case, the rates of growth of these volumes were compared to travel time
growth rates. '

Traffic volumes along any given arterial vary by section. The City of Mesa generally collects
one set of traffic volumes per one-mile section of arterial. In order to compare the travel time
growth of an entire arterial to the traffic volume along an arterial, one number representing all
the traffic volumes along an arterial must be obtained. To determine this number, a weighted
average traffic volume was calculated. This number was obtained by multiplying the length of
the section by the traffic volume, and then dividing by the entire arterial length. These
calculations are contained in the appendix.

Once the average volume for an arterial was determined for both the 2000 study and this study,
a rate of increase (or decrease) could be calculated.

2.3.4 Average Travel Speeds

The intent of this study is to compare rates of travel time growth against rates of traffic volume
growth along individual arterials. For each arterial studied, there are two travel directions, and
each arterial is studied during three periods of the day. In other words, for each arterial studied,
there will be six comparisons made. All tolled, there will be 24 comparisons made when four
arterials are studied, and 36 comparisons made when six arterials are studied.

Because 36 separate comparisons is a large number of comparisons to be made, a more
general performance measure that can be easily understood will also be presented. Travel
speeds can be more easily understood at a glance (i.e. averaging 36 mph on an arterial means
more to the average reader than taking 318 seconds to traverse the corridor). The more
general performance measure will include only the peak directions of travel, during the peak
time periods (i.e. westbound during the AM peak, or eastbound during the PM peak).

Along One Arterial

PC Travel provides average travel speed data along an entire corridor, and for the sections
between nodes (traffic signals). The standard roadway section in Mesa is generally referred to -
between major cross streets (generally one mile segments). So sometimes, it is necessary to
combine several short sections of data collected to form one-mile segments.
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Along Multiple Arterials

In order to provide this statistic, speeds from multiple arterials must be combined to provide an
overall average travel speed. To calculate this statistic, the average travel speed for each
arterial is weighted according to the length of the arterial, and the average traffic volume along

that arterial.

2.4 CURRENT CONSTRUCTION PROJECTS THAT MAY IMPACT RESULTS

Current construction projects that likely had an impact on travel speeds are listed in Table 7,
below. The effects of these projects should be considered when future travel time studies are

compared with this study.

Table 7 - Current Construction Projects Along Study Corridors

McKellips Road

Closed at CAP Canal (east of
Power Road) for Loop 202
Construction.

Brown Road

Traffic volumes east of Power
Road increased due to
McKellips Road closure.

Greenfield Road

US 60 Interchange Construction

University Drive

May have increased traffic
volumes near western edge of
Mesa due to light rail
construction on Main Street

Loop 202 Construction (roadway
detour in place for interchange
construction)

Travel Time Study
Mesa, Arizona
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3.0 ANALYSIS

3.1 COMPARISON AGAINST PAST STUDIES

A consultant was hired to do the last travel time study, which was performed in 2000. Data was
collected on the arterials listed in Table 8. Data was collected on these streets from February
through April 2000.

Table 8 - Arterial Streets Included in 2000 Travel Time Study

McKellips Road Dobson Road
e  Brown Road e  Alma School Road
e University Drive e  Country Club Drive
e  Main Street e  Mesa Drive
e  Broadway Road e  Stapley Drive
e  Southern Avenue e  Gilbert Road
e Baseline Road e  Val Vista Drive
e  Guadalupe Road e Higley Road

e Power Road

The north/south arterial streets were studied from the southern city limits to the northern city
limits, the same as the current study. The east/west arterial streets were studied from the west
city limits, to Power Road. In the current study, the east limits were Ellsworth Road, except on
McKellips Road, which was closed at the CAP canal due to freeway construction.

Table 9 presents performance measure for which this study was conducted: the growth of travel
times versus the growth in traffic volumes from 2000 to 2006. The corridor limits for the current
study were adjusted to be the same as the corridor limits for the study in 2000.

Travel Time Study 13 Fall 2006
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Alma School EB 0.50% 0.01% Yes -0.30% 0.01% No
Alma School WB -0.84% 0.01% No -3.09% 0.01% No
Brown EB 0.85% -0.79% Yes -2.77% -0.79% No
Brown WB -2.83% -0.79% No 0.81% -0.79% Yes
Dobson NB 1.12% -0.84% Yes 1.04% -0.84% Yes
Dobson SB 2.20% -0.84% Yes 0.50% -0.84% Yes

Greenfield NB

Not Studied in 2000 — No Direct Comparison Possible
Greenfield SB

McKellips EB ’ 1.36% -5.34% Yes . -0.35% -5.34% Yes
McKellips WB -2.56% -5.34% Yes ‘ -1.30% -5.34% Yes
University EB 0.09% -0.94% Yes -1.05% -0.94% No
University WB -2.84% -0.94% No 0.16% -0.94% Yes

In total, 20 comparisons were made. Of the 20 comparisons, there were 13 instances where
growth in travel times were greater than growth in traffic volumes, and 7 instances where travel
time growth was smaller than the growth in traffic volumes.

It is worth noting that of the 20 comparisons made, there were 10 instances that saw travel
times decrease (meaning, it took less time to drive the length of the corridor). In some cases,
traffic volumes decreased as well.

3.2 IDENTIFICATION OF CONGESTED AREAS

The average travel speeds were summarized, and are displayed graphically in Figure 3, Figure
4, and Figure 5. The speeds were divided into six ranges, and each range was given a color
code. Any segment that showed an average speed of greater than 40 mph was considered
good, and is indicated by a green line. Anything below 20 mph is considered poor, and is
indicted by red. Speeds in between are divided into 5 mph increments, and are indicated by
lines going from shades of green to red.

Generally speaking, the slowest moving traffic during the AM peak is on the north/south arterials
in the vicinity of the US 60, on westbound University from Stapley Drive to Dobson Road, and
on westbound McKellips Road from Gilbert to Stapley.
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The slowest moving traffic during the mid day peak is on the north/south arterials in the vicinity
of US 60, on Greenfield Road in the vicinity of Main Street, and on University Drive between
Dobson Road and Stapley Drive.

The slowest moving traffic during the PM peak is on the north/south arterials in the vicinity of US
60, and eastbound University from the west city limits to Greenfield Road.

3.3 EFFecTS OF FUTURE CAPITAL IMPROVEMENT PROJECTS

The City of Mesa has a number of capital improvement projects scheduled to be constructed in
Phase | of the RTP. The projects include:

e Corridor widening of Broadway Road from Dobson Road to Stapley Drive,
¢ Intersection widening at Gilbert Road and University Drive,

¢ Intersection widening at McKellips Road and Lindsay Road, Val Vista Drive, Greenfield
Road, and Higley Road,

e |ntersection widening at Southern Avenue and Country Club Drive, Mesa Drive, and
Stapley Drive

¢ Intersection Widening at Dobson Road and Guadalupe Road,

e Corridor widening on Mesa Drive from US 60 to Southern Avenue

e Corridor widening on Greenfield Road from Baseline Road to University Drive,
¢ Intersection widening at Broadway Road and Mesa Drive, and

¢ Intersection widening at Country Club Drive and University Drive.

Many of the arterials included in this study are planned to have major capacity improvements
within the next five years. This will likely improve travel times on these corridors. It may also
attract traffic from other congested corridors, improving the travel times on these corridors as
well.
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APPENDIX

Included in the appendix:

Initial Travel Time Schedule

Follow Up Travel Time Schedule

Site Code Explanation

Travel Time Data Collection Procedures Sheet

Statistical Data Validation Calculation Sheets

Weighted Average Volume and Travel Speed Calculation Sheets
Average Daily Traffic Calculation Sheets

Output Tables From PC Travel

Speed-Distance Plots From PC Travel

Raw Data Sheets from PC Travel
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1.0 EXECUTIVE SUMMARY
11 INTRODUCTION AND BACKGROUND

In the fall of 2006, the City of Mesa began performing semi-annual travel time studies. This
study is the sixth semi-annual study performed.

The decision to perform travel time studies was a result of a performance measurement
program initiated by the City of Mesa. These performance measures were put in place to
measure how well the services Mesa provides are serving its citizens. One of the original
performance measures given to Responsibility Center 364 (RC 364), or Traffic Engineering, was
to monitor travel times. The specific goal was to:

¢ keep the rate of travel time increases below the growth rate of traffic volumes.

In November 2007, the Transportation Department presented the results from its performance
measures to the City Manager. Just prior to the presentation, it was decided to present a
simpler measure. The updated performance measure now tracks the average travel speed
during the PM peak for all corridors studied during a given year (both directions).

Once a history of travel time studies has been built, an acceptable change in travel speed will
be chosen as a goal (i.e. keep reduction in average travel speeds below .5% annually). The
previous performance measure (keep the rate of travel time increases below the growth rate of
traffic volumes) will continue to be calculated, and will be presented in the body of the report.

The goal of keeping increases in travel time to a minimum (the exact rate yet to be determined)
can be achieved by increasing the capacity of the roadways in Mesa through constructing new
roadways and widening existing roadways, by making adjustments to traffic signal timing in
response to evolving traffic patterns and volumes, and by reducing demand by promoting
alternative modes of transportation.

The City of Mesa has a number of arterial roadway widening projects in the planning stages that
are part of the Regional Transportation Plan (RTP). The City is also investing in Intelligent
Transportation Systems (ITS), which will enable the City to be more responsive to changes in
traffic patterns or volumes by adjusting the timing of the traffic signals.

In addition to providing data for the City’s performance measurement program, the semi-annual
travel time studies allow Staff to:

e compare current traffic conditions to those of the past,

¢ identify congested areas, and make adjustments to traffic signal timings as necessary,
and

¢ identify congested areas, which will provide decision makers with information that can be
used to decide where to spend money intended for roadway improvements.

Twenty major arterial streets are included in the travel time study program. Two of these
arterials, University Drive and Greenfield Road, are studied every fall and used as control
corridors. The other 18 arterials are studied once every three years. The studies are conducted
twice per year: once in the spring, and once in the fall.

Travel Time Study 1 Fall 2009
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Prior to the fall of 2006, the City of Mesa had conducted travel time studies two other times.
The first study was in 1985, and the second in 2000. The results from the first round of the new
travel time studies (studies done from fall of 2006 through spring of 2009) will be compared with
results from the 2000 study (if the specific arterial was studied in 2000). However, the most
accurate comparisons likely won't be achieved until the second round of travel time studies, as
methodologies will now be consistent, the study schedule will be consistent, and the corridor
begin/end points will be consistent.

In addition to travel times, this report will also present travel speeds through a number of
figures, graphs, and tables.

1.2 PRINCIPAL FINDINGS

The primary purpose of this study is to determine the average travel speed of selected corridors
during the PM peak.

For the fall 2009 study, one east/west arterial street and two north/south arterial streets were
studied. They were Brown Road, Dobson Road and Greenfield Road. University Drive was not
studied because the intersection of Gilbert Road and University Drive was under construction at
the time of the study. These arterials are illustrated in Figure 1.

Although the performance measure only compares travel speeds during the PM peak, the
arterials were studied during three time periods:

e AM Peak (6:30am to 8:30am)
e Off Peak (9:30am - 11:30am)
e PM Peak (3:30pm to 5:30pm)

Table 1, below, shows the average travel speed of all corridors studied in the fall of 2009, as
well as the average travel speeds of all corridors studied in the spring of 2009, fall of 2008,
spring of 2008, fall of 2007, spring of 2007, and fall of 2006. Comparisons of individual corridors
studied during the fall of 2009 to previous studies are contained in the body of report.

Travel Time Study 2 Fall 2009
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Table 1 - Average Travel Speed (PM Peak)

. Brown Road
Fall 2009 «  Dobson Road PM Peak B°t2n(;?i’a?)a°h 31.6
. Greenfield Road
° McKellips Road
«  Alma School Road Both
Spring 2009 PM Peak (for each 31.3
e  Stapley Drive arterial)
. Val Vista Drive
e  Greenfield Road
. Guadalupe Road Both
Fall 2008 PM Peak (for each 33.8
e Lindsay Road arterial)
. University Drive
e  Broadway Road
e  Gilbert Road Both
Spring 2008 PM Peak (for each 29.1
e Mesa Drive arlerial)
. Southern Avenue
e  Country Club Drive
e  Greenfield Road Both
Fall 2007 PM Peak (for each 30.1
. Main Street arterial)
e University Drive
e Baseline Road
e Higley Road Both
Spring 2007 PM Peak (for each 336
e  McDowell Road arterial)
. Power Road
e  Alma School Road
. Brown Road
e  Dobson Road Both
Fall 2006 PM Peak (for each 32.8
. Greenfield Road arterial)
. McKellips Road
e University

*Sum of all travel times, divided by total corridors fengths. Calculations are shown in the appendix.

As illustrated in Table 1, above, the average travel speeds vary from study to study. This can
be attributed to the performance of the different arterials studied during each overall study, as
well as the error deemed tolerable in the data collection (3 mph, 95% of the time).
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Once the first three-year cycle of travel time studies has been completed, better comparisons
can be made against the same arterials (i.e. fall of 2009 results will be compared with fall of
2006 results, because the same arterials will be studied).

1.3 FUTURE STUDIES

The future schedule is shown in Table 2 and illustrated in Figure 2. This schedule allows all
arterials to be studied every three years, and the control corridors of University Drive and

Greenfield Road to be studied every year.

Table 2 - Future Travel Time Schedule

McDowell Road

Higley Road

Spring
Baseline Road Power Road
2007, 2010, 2013, etc.
Eall University Drive Greenfield Road
a
Main Street Country Club Drive
Broadway Road Mesa Drive
Spring
Southern Avenue Gilbert Road
2008, 2011, 2014, etc.
Eal University Drive Greenfield Road
al
Guadalupe Road Lindsay Road
Stapley Drive
Spring McKellips Val Vista Drive
2009, 2012, 2015, etc. Alma School Road
Fall University Drive Greenfield Road
a

Brown Road

Dobson Road

Travel Time Study
Mesa, Arizona

Fall 2009
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2.0 STUDY METHODOLOGY

21 STUDY SCHEDULE

Most of the major arterial streets in Mesa are being studied as part of the travel time study
program. Some arterials in the eastern and southeastern parts of Mesa are not entirely within
Mesa’s jurisdiction (i.e. still controlled by Maricopa County), or have not yet been improved to
the point where conducting travel time studies on them makes sense. However, at some point
in the future, additional corridors may be added to the travel time study program.

The arterials included in the current study program are listed in Table 3.

Table 3 - Arterial Streets Included in Travel Time Study Program

e  McDowell Road e  Dobson Road
. McKellips Road ¢  Alma School Road
¢  Brown Road e  Country Club Drive
s University Drive e Mesa Drive
e  Main Street e  Stapley Drive
. Broadway Road . Gilbert Road
e  Southern Avenue s Lindsay Road
e Baseline Road *  Val Vista Drive
¢  Guadalupe Road ¢  Greenfield Road
s Higley Road
e  Power Road

Travel time studies are done twice per year, in the spring and again in the fall. The fall 2006
study included six arterials. However, given the amount of time that it took to study six arterials,
it was decided to scale the semi-annual studies back to four, beginning spring 2007. From then
on, each arterial would be studied every three years.

In addition, two “control” arterials are studied every fall. The control arterials are studied once
per year, and allow the City to record any year over year changes that may occur. University
Drive and Greenfield Road were chosen because of their central locations.

In identifying what order to schedule the arterial streets, the ITS/Traffic Signal Systems group
preferred that corridors in which they have communications be studied first, so that the study
reflects the benefits of coordination. The arterial streets studied during the fall of 2009 are
shown in Table 4, and illustrated in Figure 1.

Travel Time Study 7 Fall 2009
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Table 4 — Fall 2009 Study Arterials

. Dobson Road
o  Greenfield Road

e  Brown Road

Fall travel time studies are usually done during the first two weeks of October. This time frame
was chosen because it represents “average” traffic conditions for Mesa. Traffic volumes drop
during the summer, and rise during the winter season with the influx of winter visitors.
Therefore, fall travel time studies are performed during the first week of October, which also
represents average traffic conditions in Mesa because the winter visitors are just beginning to
arrive. However, overlay projects on Brown Road and a School Fall Break delayed runs on
Brown Road to the third week in November.

Studies were performed during three time periods as shown in Table 5. Off Peak travel time
runs were performed in the morning, to capture conditions when the system is carrying relatively
light traffic volumes. This differs from the fall 2006 study, when instead of an Off Peak time
period, a Mid Day period was studied. The reason for a Mid Day study was to capture
lunchtime traffic. However, the Mid Day period can have some unusual peaking characteristics,
so it was decided to do an off peak period instead.

Table 5 - Travel Time Study Times

AM Peak

6:30 AM — 8:30 AM
Off Peak 9:30 AM - 11:30 AM
PM Peak 3:30 PM - 5:30 PM

For the Fall 2009 study, as many runs in each direction were completed for each of the three
arterials in the 2 hour time frame for each of the three periods per day.

The initial travel time schedule is contained within the appendix.

After the initial schedule was completed, a statistical analysis was performed for each time
period and direction on each corridor to determine whether or not the results of the study were
statistically valid. The methodology of the analysis will be discussed in more detail in Section
Three.

A total of 113 individual travel time runs were done. The travel time runs took two weeks to
complete, one week in October and one week in November. This was a substantial effort in
terms of manpower.

Travel Time Study 8 Fall 2009
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2.2 DATA COLLECTION TECHNIQUES

Data was collected using Jamar TDC-12 hand held electronic data collection boards. These
boards interface with in-vehicle distance measurement devices to collect speed data, and
records it in reference to the distance traveled along a corridor. In vehicle measurement
devices that are compatible with the TDC-12’s are used. Two vehicles were used to collect
travel time data: Unit 1966, a Chevrolet 1500 truck and Unit 781, a Ford Contour sedan.

Prior to the first travel time runs, Staff was given a tutorial on how to operate the Jamar units,
and perform the travel time studies. Staff was given a unique site code for each individual travel
time study. An explanation of the site code is contained in the appendix. A step by step
procedure sheet that was given to staff is also contained in the appendix.

Different from fall 2006, staff was only asked to record the beginning and end points on the
corridor. In the fall of 2006, staff was asked to record the location of each traffic signal along a
corridor. However, when all the travel time runs were compared side by side, there tended to
be a large spread in location where the signals were located. For the spring 2007 study, the
locations of the signals were manually entered into PC Travel based on distances obtained from
the City’s land database. After the data collection was completed, the data was downloaded
and analyzed using PC-Travel traffic analysis software. Locating each traffic signal allows PC-
Travel to calculate such statistics as average speed, travel time, and number of stops between
nodes (traffic signals).

Starting in the spring of 2008, staff was asked to go beyond the ending point before stopping the
study. Studies that are ended prior to the ending point, even slightly, can affect the speeds for
the last segment (although the overall affect is minimal). The data collected beyond the ending
point can be removed, whereas if the study is ended early, this data cannot be retrieved.

Staff was instructed to use the Average Speed Method for collecting data. This method requires
the drivers to travel at a speed that they judge to be representative of all traffic at the time. This
method was chosen over the Floating Car Technique, which requires drivers to pass the same
number of vehicles that they are passed by. This technique can encourage erratic driving.

As mentioned in the previous section, once the initial round of travel time runs were complete,
the runs were all analyzed to determine whether or not they are statistically valid. The risk of
having a small number of runs is that there can be too much variation in the travel times for the
data to be reliable. The City desires that the maximum variation in average travel speed be 3
mph, 95 percent of the time.

The error of each group of travel time runs was determined using the following formula obtained
from the Institute of Transportation Engineer’'s Traffic Engineering Fundamentals (Jan 2001):

)
e=t, *—

Jn

where: € = error of the mean at the selected confidence level (maximum 3mph at 95%
confidence level)

s = standard deviation of the sample

Travel Time Study 9 Fall 2009
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t« = (1- o)™ percentile of the t distribution with (n - 1) degrees of freedom
a = (1-selected confidence level, .95 in this case)
n = sample size

After the initial set of travel time runs, it was determined that the error was below 3 mph, and
therefore, no additional travel time runs were needed. The number of runs completed in each
direction for the study to be statistically valid is listed below, in Table 6. Calculations are
contained in the appendix.

Table 6 - Number of Runs Completed in Each Direction for Statistically Valid Study
(Maximum Error of 3 mph, 95% of the time)

Brown 4 4 4
Dobson 7 7 8
Greenfield 8 8 8

2.3 ANALYSIS TECHNIQUES

2.3.1 Information Obtained from PC Travel

PC Travel provides information and data on the traffic studies in the form of tables and graphs.
The information available in tabular form includes travel time, number of stops, average speed,
total delay, time spent in pre-defined speed ranges, as well as information on amount of fuel
used, and emissions. At the request of the ITS Group, the information includes the study
summary, detailed statistics by run — travel time, detailed statistics by run — stops, detailed
statistics by run — average speed, detailed statistics by run — total delay, and detailed statistics
by run — time at speeds greater than 0 mph.

Graphical information available includes speed—distance plots, and time—space plots. For the
purposes of this study, the speed-distance plots were used.

Tables from PC Travel, as well as speed distance plots are included in the appendix.

2.3.2 Comparison to Past Studies

For Average PM Peak Travel Speed

The comparison between the average travel speeds shown in Table 1 (presented in the
Executive Summary) is a comparison between results obtained from the City of Mesa’s modern
travel time study program. It does not compare results from the studies done in 1985 or 2000.

The average travel speed shown in Table 1 represents an average travel speed of all corridors
studied during the specified time frame (i.e. spring of 2009) for the PM peak, in both directions.
It was calculated by adding the average travel time for each corridor, both directions, and
dividing by the total length of the corridors studied, and then multiplying by .681 (for conversion

Travel Time Study 10 Fall 2009
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into mph). It was not weighted for traffic volumes. Sample calculations are shown in the
appendix.

Results from one study period to the next are expected to vary. This can be attributed to the
different characteristics of each of the arterials being studied (i.e. number of signals, signal
spacing, traffic volumes, roadway capacity, amount of side street access, etc.). The fall of 2009
completed the cycle, meaning all twenty arterials have been studied at least once. So the study
done in the fall of 2009 will compare results with those obtained in the fall of 2006. This will
represent the first good comparison of system performance.

2.3.3 Average Daily Traffic Volume Comparison

The City of Mesa has historically performed traffic counts for half the city one year, and the
other half the next year. So for any given year, the most recent volumes may be from the
previous year. In other words, for the 2009 study, some volumes may have been from 2009,
and for this study, some volumes may be from 2008. In either case, the rates of growth of these
volumes were compared to travel time growth rates.

Traffic volumes along any given arterial vary by section. The City of Mesa generally collects
one set of traffic volumes per one-mile section of arterial. In order to compare the travel time
growth of an entire arterial to the traffic volume along an arterial, one number representing all
the traffic volumes along an arterial must be obtained. To determine this number, a weighted
average traffic volume was calculated. This number was obtained by multiplying the length of
the section by the ftraffic volume, and then dividing by the entire arterial length. These
calculations are contained in the appendix.

Once the average volume for an arterial was determined for both the prior study and this study,
a rate of increase (or decrease) could be calculated.
2.4  CURRENT CONSTRUCTION PROJECTS THAT MAY IMPACT RESULTS

Current construction projects that likely had an impact on travel speeds are listed in Table 7,
below. The effects of these projects should be considered when future travel time studies are
compared with this study.

Table 7 - Current Construction Projects Along Study Corridors

+  Overlay Projects - Stapley to

Brown Road Lindsay, Recker to Power
Dobson Road ¢ None
Greenfield Road o None

e  Complete intersection

University Drive (not studied) reconstruction at Gilbert Road

Travel Time Study 11 Fall 2009
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3.0 ANALYSIS

3.1 COMPARISON AGAINST PAST STUDIES

3.11 Comparing Average Travel Times for the PM Peak

Results from one study period to the next are expected to vary. This can be attributed to the
different characteristics of each of the arterials being studied (i.e. nhumber of signals, signal
spacing, traffic volumes, roadway capacity, amount of side street access, etc.). The fall of 2009
completed the cycle, meaning all twenty chosen arterials have been studied at least once. So
the study done in the fall of 2009 will compare results with those obtained in the fall of 2006.
This will represent the first good comparison of system performance.

Results from the comparison are presented in Table 1. As expected, results varied when
comparing results from fall 2006, spring 2007, fall 2007, spring 2008, fall 2008, spring 2009 and
fall 2009.

As shown in Table 2, the fall of 2009 is the first opportunity to compare results obtained from
the City of Mesa’s travel time study program.
3.1.2 Comparing Change in Speed to Change in Traffic Volumes

In addition to tracking the average travel speed during the PM Peak, a comparison will be made
between the rate of annual travel time increases (or decreases) versus the rate of annual traffic
volume increases (or decreases).

Table 8 presents the comparison between the growth of travel times versus the growth in traffic
volumes for the AM peak, and Table 9 presents the comparison between the growth of the
travel times versus the growth in traffic volumes for the PM peak.

The off peak study period is not compared.
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Table 8 - Growth of Travel Times vs. Growth of Traffic Volumes for Study Corridors (AM
Peak)

1183.3

20763

18013

Brown EB (2005 1195.8 35% o 2000 -6.86% Yes
Brown WB (gggg) 1190.5 1.51% (22%70%3) (1283’0183) 6.86% Yes
Dobson NB (72%50‘2) 758 2.43% (22%80260) (228070687) 1.781% Yes
Dobson SB (72%2?) 757.4 2.29% (22%%260) (22%70687) A.781% Yes
Greenfield NB (gg%:) 673.4 1.64% (22%%%1) (221040337) 1.37% Yes
Greenfield SB (72%%;’) 656.3 7.51% (22%8(?;) (221(;‘0387) 1.37% No

Table 9 - Growth of Travel Times vs. Growth of Traffic Volumes for Study Corridors (PM
Peak)

1241.7

20763

18013

Brown EB 2006, 1237.0 -0.126% oo (2000 -6.86% Yes
Brown W8 1(12%1)'3)3 12275 1.00% (22%70663) (128(?0183) 6.86% Yes
Dobson NB (72“‘)?)?) 814 3.201% (22%8026‘; (22%70%7) 1.781% Yes
Dobson SB (72%%?) 886.37 3.96% é%%%‘; (22807587) 14.781% Yes
Greenfield NB Zggbg‘;’ 718.87 2.13% (22%8&1) (2216‘03;7) 1.37% No
Greenfield SB 5293635 79463 0% (22%%6;) (2;&)387) 1.37% No

In total, 12 comparisons were made. Of the 12 comparisons, there were 9 instances where
growth in travel times were greater than growth in traffic volumes and 3 instances where travel

time growth was smaller than the growth in traffic volume .
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3.2 IDENTIFICATION OF CONGESTED AREAS

The average travel speeds were summarized, and are displayed graphically in Figure 3, Figure
4, and Figure 5. The speeds were divided into six ranges, and each range was given a color
code. Any segment that showed an average speed of greater than 40 mph was considered
good, and is indicated by a green line. Anything below 20 mph is considered poor, and is
indicated by red. Speeds in between are divided into 5 mph increments, and are indicated by
lines going from shades of green to red.

Generally speaking, the slowest moving traffic during the AM peak is northbound on Greenfield
Road between the US 60 and Southern and southbound Dobson between Loop 202 and
University Drive.

The slowest moving traffic during the off peak is Dobson Road between the US 60 and
Broadway Road in both directions.

The slowest moving traffic during the PM peak is on Dobson Road between University Drive
and Baseline Road in both directions.

3.3 EFFeCTS OF FUTURE CAPITAL IMPROVEMENT PROJECTS

According to the Five-Year Capital Improvement Program 2008-2013, sections of 16 arterials
included in this study are planned to have major capacity improvements within the next five
years. This will likely improve travel times on these corridors. It may also attract traffic from
other congested corridors, improving the travel times on these corridors as well. The City of
Mesa also has plans to make major improvements to 15 intersections along the corridors in this
study.

Travel Time Study 14 Fall 2009
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4.0

APPENDIX

Included in the appendix:

Travel Time Schedule

Site Code Explanation

Travel Time Data Collection Procedures Sheet

Statistical Data Validation Calculation Sheets

Weighted Average Volume and Travel Speed Calculation Sheets
Average Daily Traffic Calculation Sheets

Output Tables From PC Travel
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