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ADOT RIGINAL 
lntermodal Transportation 

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-O(204)A 
ADOT Tracs # 0000 MA MES SR232 01C 
Dobson Crossing AAR/DOT # 741-649-G 

Robert Samoi 
Dallas Hammit, ~~ __, ___._ ,6,r,cc~, vweioprnenr 

Arizona Corpontion Commission 
D 8 c M El- E 9 

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 a t  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. 

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 

r ,  

ARIZONA DEPARTMENT OF TRANSPORTATION 

206 S. 17th Ave. I Phoenix, AZ 85007 I azdot.gov 
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ADOT 
lntermodal 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-O(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. I Phoenix, AZ 85007 I 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. 

4. 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. 

5. 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 

6. Other information (based on typical Staff Data Requests): 
1. 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. 

2. 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. 

3. 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 a t  
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 
a t  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. 



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

5. Provide what warning devices are currently installed a t  the crossing. 
Currently a t  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. 

6. 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. 

7. How and why was grade separation not decided on a t  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 
a rea. 

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

9. 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/lndustrial/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 com plete. 

10. 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 a t  speeds between 30 to 60 mph and contains no passenger traffic. 

11. Please provide the names and locations of al l  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) 



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

12. 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. 

13. 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. 

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

15. 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. 

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

17. Do any buses (other than school buses) utilize the crossing, and how many times a day do they 

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. 

cross the crossing. Bus traffic varies depending on sporting events. 

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. 

18. 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. 

19. 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 a t  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 a t  the Dobson crossing. Gj3, ~ 

Robert Travis, PE 
Rail road Liaison 
Arizona Department of Transportation 
205 S. 17th Ave, Room 357 MD 618E 
Phoenix, AZ 85007 
Phone: 602-712-6193 rtravis@azdot.gov 

mailto:rtravis@azdot.gov
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Intermodal Transportation Janice K. Brewer, Governor 
khn 5. H a l b k l ,  Dlrectcr 

JenniferToth,State Englneer 
wrtSsmour,Senior DepWState Engineer, Operatlpns 

asks Hammil, Senior Deputy State Englneer, Oevelopment 

RAILROAD CROSSING PROJECT 

TRACS No.: 0000 MA MES SR232 01 C 
Project No.: STP-MES-O(204)T 
Location: Dobson Road 

RRM-P.: 919.40 Phoenix Subdivision 
ADOT Accounting No: R1532JA13 

AAR/DOT NO.: 741-649-G 

RAILROAD AGREEMENT 
For 

FEBERAL AID 
Railroad Crossing Projects 

THE UNION PACIFIC RAILROAD COMPANY 
Agreement No. 1532-91-SPTC 

RAIIJHIGHWAY SAFETY PROGRAM 

~~~~ ~~ 

ARl2ONA DEPARTMEW OF TRANSPORTADON 
206 S.17th M e .  J Phoenix, AZ 85007 I azdotgov 



EXHIBITA 
Agreement 1532-9 1 -SPTC 

TRACS No. 0000 MA MES SR232 01C 

ADOT Accounting Number R1532J3.411 
PROJECT STP-MES-O(204)T 

’ SUMMARY OF ESTIMATE 

Total 

Preliminary Engineering: 

8 Construction: 

Signals 
Construction Engineering 
Labor 
Materials 

Signal Subtotal 

Crossing Surface 
Labor 
Materials 

Crossing Surface Subtotal 

Contingency 

$s,ooo.oo 

$31,431.00 
$216,345.00 
$229,864.00 
$477,640.00 

$43,019.00 
$69,23 1,OO 

$1 12,250.00 

$35J 10.00 

*%633,000.00 

i 

* Railroad will invoice ADOT for 100% of total work. 
Railroad will separate Preliminary Engineering costs 
fiom Construction costs. Costs include installation of 
signals and providing power to the site. 
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MMA UNIT STATEMENT OF RAUIROAD IUGBWAY GRADE cRmmG srcNAts 
ESTIMATED I)IAMT&NANCB COSTS 

FOR PID #71379 
I BUILDING mIw 

RYTmUNiON PACINC RAILROAD 

STRRET 
TOWN 

MILEPOST 

BUBDIVISiOIY 

AARIMIT NO. 
WORKORDRW 

DBWRIPTION 

DOBSON RD. 

9f 8 4  I 

741dJ96 
PHOENIX 

662% 

UNIT VALUE QUAWTITY 

SUPERIMPOSED CIRCUIT(AFW~ / DE"IETI0N LOOP a 
BIGFlWAY GRADE C!R0!3SIlVG SIGNAL 
(ONE PAIR OFfrLAStilNG LIGHTS) 
ADDITIONAL PAIR OF LIGHTS 

GATE MZOCHANISM, AUTOMATIC 
WITII A R M  UP TO YFT 
GATE MECHANIBM, AUTWATIC 
WITH ARM OVER 26 FT 
ccP/HxP (Coaslnnt wedculegpor trnrY dreeit) 

EXIT GATE MANAGEMENT SY8TBM RACK* 
MOVLMENT DETECTOR (PMD) 
MOVEMENT DETJWI'OR (BTANDBY UNTQ 

RADIO DATA UNK, PER UNIT 

PReEMPTlON ClRCulT 

DATA RECORDER 

REMOTE MUNPFORING DEVICE* 
WINDED RAIL JOINTS (per mlle,vrelra%al~ebondcd) 

BATTERY AND CHARGERerr MY 

2 6 

1 4 

8 4 

10 D 

15 2 

10 0 

6 0 

3 0 

1 0 

2 0 

1 0 

2 I 

1 0 

1 2 

TOTAL UNIT COUNT 

PAVEMENT RESTpRATK)N COSTS 

UNITS 

0 

a 
12 

4 

32 

0 

30 

0 

0 

0 

0 

0 

0 

2 

0 

a 

82 

(Actual) 

$13$40 

TR4CS No. OOOOMA MES SR7.32 OIC 
Project No. STP-MBS.O(2OQ)A 
Agreead No. lS32~9ISpTC 
EKHIBIT "A" 
!be& 3 of 6 
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DATE: 2013-01-24 
ESTIMATE OF MATERIAL AND FORCE ACCODNT WOW 

BY THE 
UNION PACIFIC RAILROAD 

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

DESCRIPTION OF WORK: 
2013 RECOLLECTABLE ROAD CROSSING SURFACE PROJECT 
PHOENIX sua M.P. 919.45 
DOBSON ROAD / MESA AZ. / DOT# 741649G 
INSTALL 112 TF OF CONCRETE CROSSING SURFACE WITH RAIL, TIES R N D  OTM 
UNLOAD BALLAST AND SURFACE TRACK 

PID: 78276 
SERVICE UNIT: 16 

DESCRIPTION 

ENGINEERING WORK 
ENGINEERING 
LABOR ADDITIVE 144% 

TOTAL ENGINEERING 

SIGNAL WORK 
SIGNAL 

TOTAL SIGNAL 

TRACK h SURFACE WORK 
BALAST 
ENVIRONMENTAL - PERMITS 
EQUIPMENT RENTAL W/OPER 
LABOR ADDITIVE 144% 
M?iTL STORE EXPENSE 
OTM 
RAIL 
RDXING 
SALES TAX 
SAW CUT STREET APPROACH 
SWTIE 
TRAFFIC CONTROZ 
TRK-SURF, LIN 
WELD 
XTIE 

AWO: 14707 MP,SUBDIV: 919.45, PHOENIX 
CITY: NORMAL JCT STATE: A2 

QTY UNIT LABOR MATERIAL RECOLL UPRR TOTAL --- -e-- " ---- --_-__-- - ------ --_-- __I__ 

2.00 CL 1445 1651 
10 

10000 

271 
2060 5601 

240.00 LF 832 6084 

1670 
500 

15000 

18956 

112.00 TE 3685 17656 

EA 1196 

2795 

3096 
10 

10000 
18956 
271 
7661 
6916 

21341 
1670 
500 
1196 
15000 
2795 

3096 
10 

10000 
18956 
27 1 
7661 
6916 
21341 
1670 
500 

1196 
15000 

2795 

2935 631 3566 3566 
104.00 EA 5227 10154 15381 15381 

------- -------- 
LABOR/MATERIAL EXPENSE 43019 69231 -------- -----_-_ 
RECOLLECTIBLE/UPRR EXPENSE 112250 0 -------- 
ESTIMATED PROJECT COST 112250 
EXISTING REUSEABLE MATERIAL CREDIT 0 
SALVAGE NONUSEABLE MATERIAL CREDIT 0 

RECOLLECTIBLE 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, 
uem WILL BILL FOR ACTUAL CONSTRUCTION COSTS AT THE CURRENT EFFECTIVERATE. 

TRACS No. WOO MA MES SRw2 OIC 
Project No. SP-MES-O(204)A 
Agreement No. I 5329 I -SPTC 
EXHIBIT 'A" 
Sheet 5 of 6 
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Crxnpanyls Name: The Union P&cific Railroad company 
Addre8 8 I LO1 S. Watson Road, Arlington, TX 76010 

The purporire of this addendum is to modify the Cmpany name as &are8 
herein : 

TEEREFORE: The parties barat0 agtee that Agreement NO. 1532-91-6PTC 
i r  hereby mended as ohown herein. 
of Agreerngnt No. 1532-91-BPTC shall remain unebssgated. 

All other provieloras 

IN ATTD1EbB WHEREOF, the parties hereto have executed this Agreement:, 

UNLON PACfPiC RAILROAD COMPANY 
.4 

, P . E A  

. . .- Date 



MASTER 
RAILROAD AGWEMENT 

For 
FEDEk4LAID 

Railroad Crossing Projects 

r n S S E T F i :  

The parties hereta desire t o  set forth by this isstsument their undermading and 

agreemeats with respa t o  the installation3 at various rimes, of railroad warning devices and/or 

stldace crosskg materials with track rehabiliatian, 8 requir-ed, throughout the State of Arizona, 

~7here a roadway crosses the property and tracks of RAILROAD. 

Agreement Na. I532-91-SPTC 
lof7 



-MEN T: 

NOW THEREFORE, it is mutudly agreed as €oliows: 

3 .  

referred to ;is "PRqfECT'', 

The m r k  to be pedoimed by RAILROAD under this agreement is hereinafter 

2. RAILROAD agrees to furnish all labor, materials, tools, and equipment 

necessary to install such warning dtvise5 including nrsesszlrfr accuatiug m d  operating circuits and 

adequate insemexit housing and/or rmdwqr crossing materials with track rehabilitation, if 

required, upon its propeq a~ certain designated grade crossing. 

Said insadation shall comply with rhe latea standards prescribed by h e  

Asmciation of American Railroads and the Manu4 On Uniform T&c Control Devices, Part 

vm. 

3. RAILROAD will prepare both a cost: estimate, marked Exhibit "A" and a 

b t ~ i k n  plan marked, Exhibit "B", showing the general details of ea131 FKOJECT and send them to 

STATE for acceptance. 

4. It is agreed that the work to be performed by RAILROAD is a part of a 

Federal-Aid project, Pwmaat to the provisioas of Federal-Aid Policy Guide Subchapter G, Part 

646 Subpart E, there is ascertainabh net benefit to MUO..4D, and STATE agrees to 

reimburse RAILROAD for one hundred percent (EO@%) of the cost and expense incurred by 

RA1LRDA.D in furnishing of materials and performing the work as desctibed h the Cost Eximare, 

marked EXHIBIT "A", attached M and made a part hereof. 

Ageemeat No. 1532-91-SPTC 
2 of? 



5. It i s  understood and agreed that the STATE is acting solely as an agmt for &E 

project spon5or in searing and dminisrering Federal h~ds and STATE a s m a  RO other liability 

hereunder for the project sponsor. 

6. Prior to commencing constmction of  each PRQjECT, Railroad agrtxs to 

notify STATE, h wrkinp, of she actual construction start date. Upon cornplaim of each 

PROJECT, RAILROAD a g e s  LO noriFy STATE, in writing, of the actual completion date. The 

constmaion srm Ate shall nor be prim eo rec&vkg a notice to proceed from STATE. 

hstruaion progress payments shalt nor be made vithout the actud consmaion Stan date. Final 

payment shall noc be made without the a c r d  consrmaion campI&ian date. 

7. The work for each PROJECT shall be pedormed by RAILROAD f o r m  on an 

actual cast basis, and as supported by the andysis of estimated costs Set forth in Exhibit “‘A“. The 

actual cos shall be payable in payments as follows: 

a. 

b. 

c. 

d, 

RAILROAD wiIl order &e materids for e3ch PROJECT, and may invoice the 

RNX.ROAD may submit monthly invoices fer work performed 2nd materids 

installed unless invoiced under subparagraph z 

Minimu~ll payment, except for find invoke, is $5,000, 

Upon completion of dl work under each PROJECT, RAILROAD shall a r r q e  

Upon 

work has been completed in accordance 

for a joint doseout hpeaion of the completed PROECT. 

determination by STATE Ehar 

Agmment No, 1532-91-SPTC 
3 of7 



5-ith Exhibits 'AH znd "B", RAILROAD xvZl submit final and complete 

invoice to the STATE, STATE agrees to  pay MILROAD rbe difference 

between  he final invoice and any pret&us payments for PROJECT. A n y  

amount with which STATE disagrees shall be paid mder protest, subject to 

resoluciaa. 

e. AI invoiees nil1 be paid by STATE w&n sixty (60) days of receipt. 

AI expenses incurred by RAILROAD hss work which STATE is obligaxed to reimburse 

RAILROAD hereunder, inchding id work incidentd to such work bus not specifically mmtioncd 

herein, s h d  be subject t o  the provisions of &e FcderalAd Policy Guide Subchapter B Part 140 

Subpart I. 

8. Pursuant to O S .  Sections 35-214, 35ZfS and 41-1279.04; the baoks of 

lUJLFiOm shall be open for kspe&ios and adi t  by authorized representatives of STATE aad 

the Federal Government for a period of mot less than five (5) years horn the date hal payment has 

been received by RAILROAD. State a p e s  to pay M U O A B  rtly sums found co be O W ~ I I ~  as a 

result of an audit wihia s i q  (60) days of receipt of the audit by the Utility and Railroad 

Engineering Section of STATE. RAU0-m agrees ro reimburse STATE, within s k y  (60) days 

cd notificarian €or any mounr STATE disnllows as a result of its audit, Any audit mceptiom with 

m*R..hickh N R O A D  disa,gm~ shall be paid to STATE under prtcx subjea to resdutiotl. 

I 

I 

1.I 

9. All invoim sbdl c a m i n  STATE'S project: number and agreement number. The 

Agreement No. 153241-SPTC 
$ o f 7  



ARIZONA DEPARTMENT OF TKWSPORTATION 
Utility and Railroad Engineering S&on 
205 Sou& 17th Ave. M i 1  Drop 618E 
Phoenix, Arizona 85007-3212 

16. Once insallation of railroad warning devices md/or I-oadway crossing material 

has been completed, lR4lLROAD sbdl maintain, in kind, the railroad warning devices and the 

crossing material two feet outside of each rail as long as They rmain in place. However, 

RAILRO-4D shall be add to receive any concribution cowrd the c m t  01 such rnainrenance as 

may be now or hereaher made availabIe by meats of any hw, ordinance, regulation, order, grant or 

by other means or sources. 

11. Claims md disputes between STATE and .RAILROAD involving sum less than 

$1~~000 mnd arising aut af the terms D€ this Agreement relating to work pedormed, invoicing and 

similar matters, shall be subject to arbitration, at the request of either pmy, in accordance with the 

Coastmaion Industry Arbimuon Rdes of &e American Arbitration Association rhen obtaining; 

provided, however, that claims or disputes arising out of persood injury, death, propetty damage, 

or envirowentd incidents s h d  not be subject to arbitration withour: the comurrme of both 

parties, e x c ~ i  to the extent otherwise required by the mbs of Arizona courts. 

12. In compliance with the regtilations of the Wnited States Department of 

Transporrarioo, R4uscO-4D hereby agrees to cornply fully with all of the provisions of Appendix 

"A", attached hereto and by this reference made a p a  of this Agreement; provided, however, that 

Appendix "A'" shall be applicable only in those cases wfierc R4iERO.4E) does not perform the 

work contemplated in this Agreernenz with i& own forces. 

I 

Agreernear: No. 1532-91-SPTC 
5 of7 



13. This Agreement Is subject to che budgeMary Iirnh&mi set f0Rh in Arizona 

Revised Statutes Suhectian 28-1823 haugh 28-1826 inclusive and is fwher sllbjea to the 

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

14. STATE arid RAILROAD ea& agrees to be liable to the other party fur its own 

ac~s of negligeflce and the negligence ob its own employees. 

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

and assigns of RAILROAD rind the assips of STATE, 

16. ILAIILROD is required t o  comply with Executive Order 75.5, 

“Non-Discrimination in Emplopmelit by Government Contrrrops aad Subcontraaors,” which is 

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

17. Pursuant to A.RS. Subsedon 38-511, STATE may cancel rks Agreement, wihom 

penalty or ikrther obligation, 8 any person signi€icantJy involved in initiating, negotiating, 

securing, drafting of creating the Agreement 0x1 behalf of STATE or any of its departments 5r 

agmcies is, ar any t h e  while rhis Agnmntn.t or any emension of it is in effect, an employee of any 

other pany to this Agreement with respect to the subject mamr afthis Agreement. 



IN W17NESS WHEREOF, the parties have executed this Agreemeat as of the day and year 
signed by both parties. 

Notary Public 
I 

STATE OF ARIZONA 1 
1s. 

COUNTY of INAEUCOPA 1 
b The foregoing i m m e n r  was acknowledged before me thisk day OC&~ i9Q by 

William R. Briscoe, the Manager of Utility and Railroad Engineering Section if the Arizo~~a 
Depmment of Trampomtion, on behalf of the STA4TE. 

Y 



11 EQUAL OPPOWJNITY 

1 .  Selection a€ Labor: 
Durhg the perfomence of t h i s  contract ,  the contractor 

s h a l l  not Jiscriminata against labor fron any other S t a t e ,  passessian 
or territory of the United States.  

2. pEmgloynear: Practices : 
During the perfomznce aZ t h i s  cadtract, the  contractor 

agrees AS follcws: . 

2. The contractor w i l l  n u t  d iscrh5naCa against a n y  ezplovee ox 
applicant far erttpiiopenr bemuse of race, color ,  religion, #ex. or 
national origin. 
:hac applicants are enploved. and that enpioyeea &re trcgced during 
ernplcyrncnt withour regard t o  cheir race. color ,  rclielon, sex ,  or 
n a r l o z d   rigi in, Such action s'n032, inciude, but not be limiced E O  the 
f O l h - h I g :  
recruitment advercisiing; Layoff$ or ceminaribn; rates of pzg o r  o t h e r  
forms of empensacion; and selection f o r  C m h i E 6 ,  includlnp, appreneica- 
ship. The conrraetce agrees t o  post in conspicuous pldceo, availeble 
to employees. end applicancs f o r  employment, ~otices t o  be provided by 
the State highway deparrmeat setting forrb rhe provisions or' t h i s  
nondisciiininozfor! cEeuse 

The contractor w i l l  take affFrrnative a c t i o n  ta ensure 

enploymeat, upgrading! d a t e t i o n  or transf2'; recruicment o r  



f .  In che event of che contractor's ntrncompliailce 5;ic.h t h e  non- 
discrimination clauses of this ctmaerect or . w i t h  any of che said rules, 
regulations or ordars, this comrdct may be cancel&, Lcminarcd or 
suspendet: in c;h;ale OK h,parr snd the coctractor may bS dechred in- 
clegible Lor further Govemiiiant t on t+a~ ts  or FederilIy- assiscad cm- 
scruction cdntracts in accardznec with procedures authozized in 8xe- 
cut ive  Order 11246 af Seprmbcr 26 ,  1965, End such other saitctlons 
may be imposed a d  rem~dies invoked as provided in L x e c u t i w  Order 
11246 of September 24 ,  1955 ,  or by taler regulation or arder DE b e  
Secretary of Labor, e? as othenrise prwided by 12~. 

0.  The cantrector w i l l  includc the provisions of 2his Section 
11-1 in every subsoncracc or purchaba order unless oxewced >v z t l h s ,  
reguletions or orders o f  the Secretary of I.&oK issued pursuanc fn 
section 204 of Esscciltive Order 11246 of September 2 4 ,  1965,  SD t % e  
such provisions ijill be binding upon each subcoxractor 01- vendor. 
T'ne cmti-mtur wL11 take such act iaa  wi:h respecc t o  an\? subccztrhct 
or purchase order IS  t b c  S t a t e  highiJJsy dcprcmm-it or Che Federal 
Highvny Administretiun may direct as a means of cnfcrdng such provi-  
s iacs  j t i c i d i n g  sanctions f o r  noncofip1iaac.c: Pruvided, nowver, that 
ti! t he  event e concraczot beco~es invo&ved in, ar is Chrertcned wick 
rit igatiad with  B SubcoTltractas or VdndOr 36 a result @E Suck dfr@ct$on 
by the Fdar;?J, Bighwap Administration, the contrzctor m q  request the 
Enired Sratss to enrcr i n t o  such 1itfgaeLm-i to Q ~ O C ~ C C  the  inwrests 
of the h i r e d  Ste tes .  

3. Salectioa of Su~cmcreccors .  Procurersnt af Hlaterials, 2nd 
Le;;?sFn~; of Equ-lomsnc: 

f c se l f ,  itg assignee5 and. successors in iatCr25it (bercinar'tar trar'erred 
C Q '  ps ;he contractor") agrees as i o l lows  : 

During the performance o f  this conzract. t h e  ~ o t t ~ r a c t ~ r ,  for 

E t  

-'!- 
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d .  IngcrmaE.ion and Rqorts: Tho, COntractar shell Qroside ell 
infomation and reports required by the Regu~scFwns, b~ directivzs 
issurd pursuant chereto, zed shall pemft access to i t a  books, reoras ,  
accounts, o the r  swrcus cd in iamtiot l ,  aad its facilities ~ l g  may be 
derenniaed by t h e  State AfghTqay dspartmant 0'1; &he Federal Highway 
Adaidstration t a  be pcrtioent to ascertdn compll.ance wiCh such 
Regulations or directives. 
contractor is in the axelusive possession of another iJho feils or 
refuses t o  furnish chis infomlaiion the contractor s h a l l  so cerci$ 
to the State hiphwy department, o r  tba Fcdersl Bighvay Administratim 
ES appropriate, and sI.wlZ set  for:61 what &forts it ha nade t o  obtain 
the infarmetion, 

lfiere any in fomar ion  required of a 

e. Sancrions fo r  Noncomplisnce: Ln rhe event of :he coatractar's . 
noncaiplimce w i c b  the nondiscrimifintion provisions of this  contract, 
the State  hig?wqi depertrnent shall. iapaae such crrntraec sunctions 
as it or t he  Federai B i g h a y  Ad..FnistratLan may d s t e n i n e  t o  be 
appropriate, i nchd ing ,  but nor l imi t ed  to: 

(1) withholding or' paynants to the contractor  under t h e  

12) cance Ikx im,  tcnina:ion or suspensfon of the  ~ o i l ~ r a c r ,  
Codcract until t h e  contritctor cmpl ias  ,-endfor 

in wliolb or in part. 

f, Incarparation of Frovis$ons: The contractor shall Lncludc 
the provisfod o€ chits paragraph 3 id evsry su3cantract, i n c h d i n g  
procuremente of riatarisls aad leases o f  equipment, unLhss exempt by 
the Hzgulatims, or dizectives issued pursuant thereto. The tonrractor 
shsll take such actlor? x.7itk respect t o  any subcontractor or procurenicnc 
as $he S t B m  highway deprrtmtnc or the F e d e t d  Xighc43y AdziniaCration 
m y  di rsc t  as s mans o€ enforcing such p ~ ~ V l s P c m s  including S;anctiC.ns 
fo r  noncompliance. frclvi.ided, however, ehnr, in the event a concractor 
becones invdved in, or Is thresterid d t h ,  l i t i g a t i o n  d t h  a subcon- 
trnCra+ ar supplier as a reslllt of such direct ion,  the coatraetpr 
may request the State highway departzcnrr ta enter f.mo such l i t igai5an 
t o  p r o t e c t  t h e  interests of che Stat?, and, In addi.cion, tne contractor 
may request cne Uillted States to enter I n t o  such 1itFgatian to p r o t e c t  
the laterests or' the United Statas. 
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1 .O EXECUTIVE SUMMARY 
1 .I 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: 

0 

0 

0 

compare current traffic conditions to those of the past, 

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

0 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 beginlend points will be consistent. 

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

In this study, three eastlwest 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: 

0 AM Peak (6:30am to 8:30am) 

0 

0 

Mid Day (1 1:30am to 1:30pm) 

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 (gam to 1 lam) or the 
PM off peak (Ipm 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 staNend 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. 
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Table 1 - Average Travel Speed vs. Average Traffic Volumes, from 2000 to 2006* 

I 1 Westbound I 30.0 11 35.5 11 18.4% 11 27,576 11 23.826 I -13.6% I 

'For eastbound and westbound corridors, results for McKellips Road, Brown Road and University Drive were compared to the 2000 study. For northbound and southbound, 
results of Alma School Road and Dobson Road were compared to the 2000 study (Greenfield not studied in 2000) 
**Weighted average by traffic volume, and length of corridor. 
""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. 
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Table 2 - Proposed Future Travel Time Schedule 

2007, 2010, 2013, etc. 

2008, 201 1, 2014, etc. 

2009, 2012, 2015, etc. 

McDowell Road 1 i Higley Road . 

Baseline Road Power Road 

University Drive Greenfield Road 

Main Street Country Club Drive 

Spring 

Fall 

Broadway Road MesaDrive 

Guadalupe Road Lindsay Road 

BrownRoad 

Stapley Drive 

Val Vista Drive 

Alma School Road 

Greenfield Road 

DobsonRoad 

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 consistency, 
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 

McDowell Road 

McKellips Road 

BrownRoad 

University Drive 

Main Street 

Broadway Road 

Southern Avenue 

Baseline Road 

Guadalupe Road 

DobsonRoad 

Alma School Road 

Country Club Drive 

MesaDrive 

Stapley Drive 

GilbertRoad 

Lindsay Road 

Val Vista Drive 

Greenfield Road 

Higley Road 

PowerRoad 

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 ITSPTraffic 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. 
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Table 4 - Fall 2006 Study Arterials 

McKellips Road DobsonRoad 

BrownRoad Alma School Road 

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 

I I PM Peak 3:30 PM - 5130 PM I 
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. 

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 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 2007): 

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

s = standard deviation of the sample 
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fa = (1 - a)th 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 Smph, 95% of the time) 

Alma School Road 

Greenfield Road 

2.3 ANALYSIS TECHNIQUES 

2.3.1 

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. 

Information Obtained from PC Travel 

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 increase (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 (Le. 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 

Brown Road 

Greenfield Road 

University Drive 

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

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

US 60 Interchange Construction 

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) 
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3 .O AN ALYSl S 

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 

BrownRoad 

University Drive 

Main Street 

Broadway Road 

Southern Avenue 

Baseline Road 

Guadalupe Road 

DobsonRoad 

Alma School Road 

Country Club Drive 

Mesa Drive 

Stapley Drive 

Gilbert Road 

Val Vista Drive 

Higley Road 

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 eastlwest 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. 
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Table 9 - Growth of Travel Times vs. Growth of Traffic Volumes for Study Corridors 

Alma School WB 

0.85% 

-2.83% 

Dobson NB 1.12% 

Dobson SB 2.20% 

Not Studied in 2000 - No Direct Comparison Possible 

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 lDENTlFlCATlON O F  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 I of the RTP. The projects include: 

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, 

Intersection widening at Southern Avenue and Country Club Drive, Mesa Drive, and 
Stapley Drive 

Intersection Widening at Dobson Road and Guadalupe Road, 

Corridor widening on Mesa Drive from US 60 to Southern Avenue 

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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4.0 APPENDIX 

Included in the appendix: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

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 .O EXECUTIVE SUMMARY 
1 .I 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: 

0 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: 

0 compare current traffic conditions to those of the past, 

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

0 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. 
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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 travet 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 eastlwest 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: 

AM Peak (6:30am to 8:30am) 

0 

Off Peak (9:30am - 11:30am) 

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. 
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Table 1 - Average Travel Speed (PM Peak) 

Brown Road 

DobsonRoad 

Greenfield Road 

Both (for each 
arterial) Fall 2009 I 31.6 PM Peak 

McKellips Road 

Alma School Road 

Stapley Drive 

Val Vista Drive 

Greenfield Road 

Guadalupe Road 

Lindsay Road 

University Drive 

Broadway Road 

Gilbert Road 

Mesa Drive 

Southern Avenue 

Both 

(for each 
arterial) 

PM Peak 31.3 Spring 2009 

Both 

(for each 
arterial) 

PM Peak 33.8 

Both 

(for each 
arterial) 

PM Peak 29.1 

Country Club Drive 

Greenfield Road 

Main Street 

University Drive 

Both 

(for each 
arterial) 

PM Peak 30.1 

Baseline Road 

Higley Road 

McDowell Road 

PowerRoad 

Alma School Road 

BrownRoad 

DobsonRoad 

Greenfield Road 

McKellips Road 

University 
Aded by total corridors lengths. Calcul 

Both 

(for each 
arterial) 

PM Peak 33.6 Spring 2007 

Both 

(for each 
arterial) 

- 
ippendix. 

32.8 PM Peak 

I are shown in tl 

Fall 2006 

I 'Sum of all travel times 

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 firs. three-year cycle of travel time studies has been completed, better comparisons 
can be made against the same arterials (Le. 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 

I Y 

McDowell Road Higley Road 

Baseline Road PowerRoad 

University Drive Greenfield Road 

Main Street Country Club Drive 

Spring 

2007, 2010, 2013, etc. 

Fall 

Broadway Road Mesa Drive 

Southern Avenue GilbeitRoad 
2008,201 1, 2014, etc. 

Guadalupe Road Lindsay Road 

2009, 2012, 2015, etc. 

Stapley Drive 

Val Vista Drive 

Alma School Road 

Brown Road DobsonRoad 
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2.0 STUDY METHODOLOGY 

2.1 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 

0 McDowell Road 

0 McKellips Road 

0 BrownRoad 

0 University Drive 

0 Main Street 

0 Broadway Road 

0 Southern Avenue 

0 Baseline Road 

0 Guadalupe Road 

0 

0 

0 

0 

0 

0 . 
0 

0 

0 

0 

Dobson Road 

Alma School Road 

Country Club Drive 

Mesa Drive 

Stapley Drive 

Gilbert Road 

Lindsay Road 

Val Vista Drive 

Greenfield Road 

Higley Road 

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 lTS/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. 
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Table 4 - Fall 2009 Study Arterials 

I Dobson Road I Greenfield Road 
Brown Road A 

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 

I 6:30 AM - 8130 AM I AM Peak I 
I 9130 AM - 1 1  130 AM I Off Peak I 
I 3:30 PM - 5130 PM II PM Peak I 

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 
Mesa, Arizona 



mesa-az 

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 2007): 

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

s = standard deviation of the sample 
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fa = (1 - a)th 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) 

I Brown 

2.3 ANALYSIS TECHNIQUES 

2.3.1 

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. 

Information Obtained from PC Travel 

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 (Le. 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 
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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 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 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 

1 University Drive (not studied) Complete intersection 
reconstruction at Gilbert Road I 
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3.0 ANALYSIS 

3.1 COMPARISON AGAINST PAST STUDIES 

3.1 . I  

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 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. 

Comparing Average Travel Times for the PM Peak 

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 

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. 

Comparing Change in Speed to Change in Traffic Volumes 
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Table 8 - Growth of Travel Times vs. Growth of Traffic Volumes for Study Corridors (AM 
Peak) 

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

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 IDENTIFICATIO) O F  CONGESTED ARE, S 

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 O F  FUTURE CAPITAL IMPROVEMENT PROJECTS 

According to the Five-Year Capital Improvement Program 2008-201 3, 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. 
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4.0 APPENDIX 

Included in the appendix: 

0 Travel Time Schedule 

0 Site Code Explanation 

0 

0 

0 

0 

0 

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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