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Arizona Corporation Commission Offiqqf n ,_,_ 1
Railroad Safety |  . . 1

Attn: Chris Watson
1200 W. Washington Street
Phoenix, AZ 85007
Arizona Corporation Commission
Application for UPRR Roadway Crossing
at Rocker Road [UPRR Folder No.
2538-74)

RR-03639A-09-0393

Project : Racker and Williams Field Road Improvements Project
Number:

1) 8 Vz"x11 " concepua9 TN§ far
2) Construction coati estimate of grade

separated crossin-
3) Executed agreement between Town of

Gilbert and UPRR dated 4/T 6/09
4) Cooley Station Traffic Impact Study by TASK

Englnooririg

Town of Gilbert CIP ST095
AZTEC Project No. AZE0703
UPRR Folder No. 253894

From : Robert Lyons, P.E,

This memo is submitted to the Arizona Corporation Commission (ACC) as an application to request an
upgrade to an existing Union Pacific Railroad (UPRR) crossing, on behalf of the Town of Gilbert. Below is
information based on the most current ACC application instructions.

1. Location of crossing
The project improvements include widening Racker Road to a four lane roadway with a 16-foot wide
raised median across the UPRR right-of-way. The UPRR and Recker Road crossing is approximately
2770 feet south of the Williams Field Road centerline. Representatives from the ACC, UPRR, Town of
Gilbert, and consultants attended a field meeting on August 27, 2007.

2. Why the crossing is needed
The railroad crossing at Reeker Road is an existing two lane crossing. Projected traffic volumes on
Racker Road require the addition of more lanes on Racker Road. This project includes widening of the
existing crossing.

Why the existing crossing cannot be grade separated
With the proposed improvements to Reeker Road, the location of the at-grade crossing remains
unchanged. A grade separation would have the following consequences: 1) Impact to 6Qkv and 230
kV overhead power lines currently running parallel to the railroad; 2) Impact to underground utilities in
Racker Road that cannot support 30 feet of additional embankment needed for a grade-separated
crossing. Among these utilities are a critical 42-inch reclaimed waterline, a 16-inch reclaimed waterline
and a 24-inch high pressure natural gas line; 3) There is insufficient right-of-way to accommodate the
30-foot high embankment slopes along Racker Road; 4) There is inadequate distance between the
railroad and the Higley Unified School District entrance (approximately 550 feet south of the tracks) to
raise the roadway grade over the railroad without violating sight-distance requirements; 5) Grade
separating the crossing would eliminate private access to Reeker Road for 600 to 700 feet north of the
tracks, and 6) Elevating Reeker Road would cause visual and noise impacts to the adjacent land uses,
which include residential.

3.

4. Type of warning devices to be installed
The warning devices for north bound and south bound traffic included in the design are as follows:
Gates with flashing lights will be installed outside the roadway near the sidewalk; cantilever flashing
railroad signals will be installed outside the roadway near the sidewalk; railroad crossing warning signs
will be placed per MUTCD, Part 8 standards; and the UPRR equipment shed will be relocated.
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5. Type of warning devices currently installed at crossing

The warning devices currently installed at the crossing include Gates with flashing lights located outside
the existing roadway. These will be removed by UPRR when they install the new warning devices
described in question 4 above.

6. Who will maintain the crossing warning devices
UPRR will own and maintain the physical elements of the crossing (crossing surface, Gates, flashing
lights). The Town of Gilbert will own and maintain the approaching roadway surface, signing and
pavement markings on Racker Road.

7. Who is funding the project
The Town of Gilbert is funding this project.

Below are responses to additional questions that may also be requested by the ACC 3

8. Provide average daily traffic counts for this location.

Existing (2008); 8,614 vehicles per day, from the Town of Gilbert traffic count web page,
http://www.ci.gilbertaz.us/traffic/counts08.cfm

2025: 17,170 vehicles per day (August 16, 2006; revised November 16, 2006,
Cooley Station Traf17c Impact Study, by Task Engineering.)

Please describe the current level of service (Los) at this intersection, and what the Los will be
with the proposed alterations to the intersection.

Current LOS:
Proposed LOS:

B/C
B/C

10. Provide any traffic studies done by the road authorities for each area.
Task Engineering prepared the August 16, 2006; revised November 16, 2006, Cooley Station Traffic
Impact Study. This report is attached to this memo.

11. Provide distances in miles to the next public crossing on either side of the proposed project
location. Are any of these grade separations?
The next roadway crossing to the northwest is at Williams Field Road, which is an at-grade crossing,
located approximately one mile from the Recker/UPRR crossing .

The next roadway crossing to the southeast is at Pecos Is. Power Road intersection, which is an at-
grade crossing, located approximately one mile from the Recker!UPRR crossing. The Pecos Road
crossing was recently improved as well.

12. How and why was grade separation not decided on at this time? Please provide any studies
that were done to support these answers.
The Town's design consultant evaluated the impacts and estimated costs associated with a grade-
separation. The items listed in response to Question No. 3 support the request to improve the existing
at-grade crossing at this location .

in addition, the following economic items (http1//www.fra.dot.gov/us/ContenU817, page 35) were
considerest
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Potential Economic Benefit Res pons e

Eliminating train/vehicle collisions (including the
resultant property damage and medical costs
and liability)

As May 31 2009, no accidents have been reported
at this crossing over the last 20 years per the
Federal Railway Administration website,
Nttp://safetydata.fradot.qov/OfficeofSafetv/0ublicsit
e/Quer Iqxrtop50.aspx.

Savings in highway-raii grade crossing surface
and crossing signal installation and
maintenance costs

This would not be a significant savings because
the surface and signal work is about $1 M
compared to about $30M for a grade separation

Driver delay cost savings Based on 1 mile of train, 6 times per day, at 45
mph, driver delay cost savings would be relatively
minor (average delay time is 1.3 minutes).

Costs associated with providing increased
highway storage capacity (to accommodate
traffic backed up by a train)

Storage capacity required for the railroad has not
been evaluated and therefore costs savings cannot
be determined .

Fuel and pollution mitigation cost savings (from
idling queued vehicles)

Based on 1 mile of train, 6 times per day, at 45
mph, fuel and pollution mitigation cost savings
would be relatively minor.

Effects of any "spillover' congestion on the rest
of the roadway system

Spillover congestion may impact northbound and
southbound queues through Higley Unified School
District Driveway and the Chaparral Elementary
Driveway. Spillover congestion may also impact
Frye Road and the future Somerton Blvd.

The benefits of improved emergency access See response to question 18.

The potential for closing one or more additional
adjacent crossings

Adjacent streets Williams Field Road and Power
Road cannot be closed because they are major
arterials of regional significance and provide
access to major destinations (L202 freeway
Phoenix-Mesa Gateway Airport Arizona State
University Ease, and Maricopa Community
College).

Possible train derailment costs No derailments have been reported per
http://safetydata.fra.dot.qov/OfficeofSafetv/defauit,
asps, and therefore associated cost savings are
cannot be determined.

13. If this crossing was grade separated, provide a cost estimate of the project.
The total estimated construction, design, construction administration, and right-of-way cost is estimated
to be $30,243,531 The details of this estimate are attached to this memo.

14. Please describe what the surrounding areas are zoned for near this intersection.
going to be new housing developments, industrial parks etc.

Le. Are there

The surrounding area includes a mixture of multi-family/Iow density residential (MF/L), multi~
family/medium density residential (MF/M), single family-6 residential (SF-6), single family-7 residential
(SF-7), single family detached residential (SF-D), Gateway Village Center (GVC), Gateway Business
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Center (GBC) and public facility/institutions (PF/l), from the Town of Gilbert Planning 8 Development
web page, http://www.ci.qilbert.azus/planning/pdfizoninqmap 11-08.pdf. The area north of the
crossing is currently being developed and plans have been submitted for "Cooley Station, Village
Center and Business Park".

15. 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?
From a 3/31/08 e-mail from Jim Smith/UPRR; The track is used for through freight service and there
are an average of 6 trains per day. Maximum train speeds are 80 mph. The Union Pacific does not
have any plans to construct a second track at this crossing at this time but will need to maintain the
ability to add a second track if future expansion is needed. This is not a passenger train route. This
information was also confirmed with Aziz Aman/UPRR on 5/28/2009.

16. Please provide the names and locations of all schools (elementary, junior high and high school)
within the area of the crossing.
The crossing is within two school districts, Higley Unified School District No. 60 and Gilbert Unified
School District No. 41. Schools located within these districts and a three mile radius of the crossing are
listed as follows:

Elementary: Higley Elementary - 3391 E Vest Avenue
Chaparral Elementary - 3380 E. Frye Road
Cortina Elementary - 19680 S. 188"' Street
Eagles Aerie School - 17019 S. Greenfield Road
Gateway Pointe Elementary - 2069 S De La Torre Drive
Centennial Elementary -. 3507 S. Ranch House Parkway
Coronado Elementary .- 4333 S. Deanza Blvd
Power Ranch Elementary - 4351 S. Ranch House Parkway
SanTan Elementary - 3443 E. Calistoga Drive
Surrey Garden Christian School (k-12) - 1424 S. Promenade Lane

High School: Higley High School - 4068 E. Pecos Road
Perry High School - 1919 E. Queen Creek Road
Williams Field High School - 2076 s. Higley Road
Surrey Garden Christian School (k-12) - 1424 S. Promenade Lane

17. Please provide school bus route information concerning the crossing, including the number of
times a day a school bus crosses this crossing.
Per a phone conversation with Mike McGuire, the Transportation Routing Coordinator for the Higley
School District, there are 39 daily trips through this crossing.

18. Please provide information about any hospitals in the area and whether the crossing is used
extensively by emergency service vehicles.
The main Hospitals and health facilities are as follows:

Hospitals: Gilbert Hospital - 5656 S Power Road
Mercy Gilbert Medical Center - 3555 S. Val Vista Dr.

Health Facilities: Urgent Care Express - 920 E. Williams Field
East Valley Urgent Care .- 641 W. Warner Road
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No data is available for the number of emergency vehicles crossing at this location.

19. Please provide total cost of improvements to each crossing.
This project's street improvement cost at the RR crossing is estimated at $139,000. The UPRR's
estimated cost to the crossing is as follows:

• Railroad track 8< surface:
Raff road signal:

$296,367
$553,899

•

•

UPRR Sub-Total:
Roadway Improvements;

$850,266
$139,000

• Total: $989,266

These costs are based on the agreement dated 4/16/2009.

20. Provide any information as to whether vehicles carrying hazardous materials utilize this
crossing and the number of times a day they might cross it.
No data is available for the number of vehicles carrying hazardous materials at this location.

21. Please Provide the posted vehicular speed limit for the roadway.
45 mph

22. Do any buses (other than school buses) utilize the crossing, and how many times a day do they
cross the crossing.
There are no public bus routes through this crossing at this time.

Rick Allied/Town of Gnberr
Project File: AZE0703
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Attachment 1

8 W' x 11" Conceptual Drawing
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Attachment 2

Construction Cost Estimate of Grade Separate Crossing



Item Quantity Unit Unit Cost Cost

Excavation 3,780.00 CY $5 00 S]8,900.00
Fil 165,280.00 CY SO on $326,400.00

Bridge 13,500,00 SF 820000 $2,700,0u0.00
Retaining Wall 27,100.00 SF 560.00 $1,626,000.0D
Right o[»Way 6400000 SF $700 $448,000.00

Subgrade Preparation 21,933.00 SY $300 $65,799.00
Temporary Construction Easement 176,000 00 SF $ 0 0 $880,000.00

ABC 18" 15,300.00 SY $20.00 $306,000.00
An: 1 1/2' 15,300.00 SY $9 00 $137,700.00
AC 2 1/2" 15,300.00 SY $11.00 $168,30000
Tack Coat 3000 TON $880.08 $24,000.00

Versa! Curb 84 Gutter 3,780.00 LF $18.00 $68,040.00
VeMcai Curb 2,200.00 LF $15.00 $33,000.00

Concrete Sidewalk 18,600.00 SF $5 no $93,000.00
Driveway Entrance 4.00 EA $10,000000 8a0,000.00

Median nose 2.00 EA $1,000.00 52,000.00
Median Brick Pavers 15,400.00 SF $20.80 $308,000.00

Larwdscaping 1.00 LS $500,000.00 $500,000.00
Relocate Sewer Maes 700.00 LF $120.00 $84 000.00
Relocate Water Mains 5,000.00 LF $100.00 $500,000.00

Other Utility Relocations 1.00 LS 52,000,000.00 $2,000,00000
Drainage 1.00 LE $200,000.00 $200,000.00
Signing 1.00 LS $20,000.00 $20,000.00
Striping 1.00 LS $15,000.00 $15,000.00

Traffic Comro 1.00 LS $300,000.00 5300,000.00
impact to adjacent Property Owners 1.00 LS S1,000,000.00 $1,000,000.00

Electrical/Lighting 1.00 LS $500,000.00 $500,000.00
230 KV Relocation 1.00 LS S5,000,000.00 S_»,000,000.00

12 KV & 64 KV Relocalmn 1 00 LS $3,000,000.00 S3,000,000.00
RWCD Relocation 1.00 LS $500,000.00 $500,000.00

Item Quantity Unit Unit Cost Cost

1,000.00 CY $5.00
Fun 9,000.00 CY 85.00 $45,000.00

Retaining Walls 6,000.00 SF $60.00 $350,000.00
Temporary Construction Easement 60,000.00 SF $5.00 $300,000.00

Vertical Curb & Gutter 1,200.00 LF E-18.00 521,500.00
6' Concrete SWdewa1k 7,200.00 SF $500 $36,000.00

Subgrade Preparation 4,067 00 SY $300 $12,201.00
ABC 18" 5,267.00 SY 520.00 $125,340.00

Ac 1-1/2 ' 6,267.00 av $9.00 $55,403 00
Ac 2-1/2 ' 6,267.00 SY $11 00 $68,937 00
Tack Coat 10.00 TON $800.00 $8,000.00

Item Quantity Unit Unit Cost Cost

1.00 LS 52,240,262.00
Admlnl5tratlon (15'¥) 1.00 LS SO, 360,393.00 $8,360,393.00

Design (10%) 100 LS $2,2/lO,262.00 S8,240,26200

Construction Cost Estimate of Grade Separated Crossing

Racker Road/LIPRR Crossing

Racker Rd-Over-pass @ UPRR crossing

SUBTOTAL . RECKER $21,364,139.00

Frye Road

Excavation $5,000.00

SUB TOTAL - FRYE

SUB rurAL

$1,038,481.00

522,407, 620. of

General Items

Mobilization (10%) $2,2400262.00

5U8 TOTAL GENERAL

TOTAL

$7,840,5917.00

$3a,z43,537.00



Attachment 3

Executed Agreement between Town of Gilbert and UPRR

dated 4-16-09

1



April 16, 2009

UPRR Folder No. 2538-74

MR RICK ALLRED
TOWN OF GILBERT
90 E CIVIC CENTER DR
GILBERT xi 85296r

I

Dear Mr. Allied;

Attached is your original copy of a Snqaplemenial Agreement, fully executed on behalf of the
Railroad Company.

In order to protect the Railroad Company's properly as well as br safety reasons, it is imperative
that you notify the Railroad Company's Manager of Track Maintenance and the Communications
Department:

Aziz Amen
Manager Public Pnybczs

Union Pclcwc Rai!/'o.€1a' Collzpany
2073 Bas! Jade' Drive
Chant//cr, AZ 85286

Pro/ve: 480- 415- .336-1
uc:/t1wl @ up. cum

Fiber Optima Ho!Lim*
I-80_-336-9/93

If you have any questions, please contact mc.

SD1cerel \Yours

pip l. 9. FAJ2

11 r Manage C0l1tI'acIs

prov-*Q (402y54»1-8w()
e-mz1il:pg}'£rl°r1.//WE1up.wuI

J RED

Real Es'ate Department
UNION PACIFIC RAMLROAD COMPANY

14GO Douglas Street, MS 1690
Omaha, Nebraska 68179-1690

fax 402531 0340



BUILDING AMERICA'

U P R R  F o l d e r  N o . :  9 5 3 8 - 7 4

U P R R  A u d i t  N o . 2 5 0 4 5 4

SUPPLEMENTAL AGREEMENT
(EXISTING PUBLIC ROAD CROSSING Ill/IPROVEMHNT)

C on t r a c t  N o.  2 0 0 9 - 7 0 0 3 - 0 3 2 0

of
/~\ . .

kg »' • M

_-__2"THIS SUPPLEMENTAL AGREEMENT is made as the
. let.: t , 200j_, by and between UNION PACIFIC RA

Delaware corporation, or its predecessor in interest {"Railroad") and the a
municipal corporation of the State of Arizona ('*Town").

I
'JLROAD COMPANY

TOWN OF GILBERT,

I d a y  o f

,  a

RECITALS:

By instrument dated May29, I 928, the Phoenix 84 Eastern Railroad Company and the County
ofiVlaricopa entered into an agreement (the "Original Agrecrnent"), identified in the records of the
Railroad as Folder No. 2538-74, Audit No. 250454, covering the eonstmction, Lise, maintenance and
repair of an at grade public road crossing, known as Racker Road, DOT No. 741-832M, at Raiiroad's
Mile Post 933.15 on it's Phoenix Subdivision, in Maricopa County, near the Town of Gilbert,
Arizona.

The Railroad named herein is successor in interest to the Phoenix & Eastern Railroad
Company, and the Town herein is successor in interest to the County oflMaricopa.

The Town now desires to undertake as its project (the "Project"):

the reconstruction and widening of the road crossing that was constructed under the
Original Agreement. The structure, as reconstructed and widened is hereinafter the
"Roadway" and where the Roadway crosses the Railroad's property is the "Crossing
Area."

The right of way granted by Phoenix & Easter Railroad Conipwy to the Count' under the
terms of the Original Agreement is not sufficient to allow for the reconstruction and widening of the
road crossing constructed under the Original Agreement. Therefore, under this Agreement, the
Railroad will be granting an additional right of way right to the Town to facilitate the reconstruction
and widening of the road crossing, The portion of Railroad 's property that Town needs a right to use
in connection with the road crossing (including the right of way area covered under the Original
Agreement) is shown on theRailroad location Erina markedExhibitA, theDetailed Print marked
Exhibit A-1, described in the Legal Description marked Exhibit A-2, and illustrated on the

ustrative Print of the Legal Description marked Exhibit A-3, with each exhibit being attached
hereto and hereby made a part hereof(the "Crossing Area").

The Railroad and the Town are entering into this Agreement to cover the above.

AGREEMENT:

NOW '1`H}9lREFOR}:1, in consideration Rf the premises and of the promises and conditions
l1e1.einaHer see forth, the parties hereto agree as follows:

Supplemental Pubis Roars Xing
Form Approved, AVP-Law

P age 1  o f  6 January 26. 2009



BUILDING AMERICA'

S1£C'1*]0N 1.

The exhibits below are attached hereto and hereby made a part hereof

Railroad Location Print
Detailed/Speci tlcation Print
Legal Description
Illustrative Print of Legal Description
Railroad's Track Surface Material Estimate
Railroad's Signal Material Fstimate
Railroad Form of Contractor's Right of Entry Agreement

Exhibit A
Exhibit A- 1
Exhibit A-2
Exhibit A-3
Exhibit B
Exhibit B-I
Exhibit C

SECTION 2 ,

The Railroad, at Town' s expense, shall furnish all labor, material, equipment and supervision
for the Roadway improvements:

Re-lay 320-feet of track,
Install 144-feet of concrete road crossing panels,
Install 100 cross ties,
Install 2 carloads of ballast and other track and surface materials;
Install automatic flashing light crossing signals with Gates and other signal materials,
Engineering, and
Flagging.

SECTION 3.

A. The work to be performed by the Railroad, at the Town's sole cost and expense, is described
as fellows :

Railroad's Track & Surface Material Estimate dated January 5, 2009, in the amount of
$896867.00, marked Exhibit B, and
Railroad's Signal Material Estimate dated January 6,  2009, in the amount of

$553,899.00, marked Exhibit B-l.

each attached hereto and hereby made a part hereof (collectively the "Estimate"). As set
forth in the Estimate, the Railroad's combined estimated cost lOt the Railroads work
associated with the Project is (3§85(l}266.00),

(each) attached hereto and hereby made a part hereof (collectively the "Estimate").

B. The Railroad, init so elects, may recalculate and update the Estimate submitted to the Town
in the event the Town does not cornnience construction on the portion of the Project located
on the Railroad's property within six (6) months from the date at" the Estimate.

The Town acknowledges that the Estimate does not include any estimate offlaggiilg or other
protective service costs that are to be paid by the Tow for the Contractor in connection with
tagging or other protective services provided Hy the Railroad in connection with the Project,
Ali of such costs incurred by the Railroad are to be paid by the Town or the Contractor as

determined by the Railroad and the Town. [fit is determined that the Railroad will be billing
the Contractor directly for such costs, the Town agrees that it will pay the Railroad lot any

a

Supplewenla! Public Road Xffwg
Form Approves, AVP»Law

C.

Page 2 of  5 J3nL:aI'y 25, 2009



BUILDING AMERICA'

flagging costs that have not been paid by any Contractor within thirty (80) days of the
Co nt1'actor's receipt of billing.

The Town agrees 10 reimburse the Railroad for one hundred percent (10U%} of all actual
costs incurred by the Railroad in connection with the Project including, but not limited to,
actual costs of preliminary engineering review, construction inspection, procurement of
materials, equipment rental, manpower and deliveries to the job site and all of the Railroads
normal and customary additives (which shall include direct and indirect overhead costs)
associated iherewilh.

SECTION 4.

A. The Tovar, at its expense, shall prepare, or cause to be prepared by others, the detailed plans
and specifications and submit such plans and specifications to the Railroad's Assistant Vice
President Engineering - Design, or his authorized representative, for review and approval.
The plans and speeiiications shall include all Roadway layout specifications, cross sections
and elevations, associated drainage, and other appurtenances.

The Enai one hundred percent (100%) completed plans that are approved in writing by the
Railroad e s Assistant Vice President Engineering-Design, or his authorized representative, are
hereinafter referred to as the "Plans". The Plans are hereby made a part of this Agreement by
re Ì erence.

D,

No changes in the Plans shall be made unless the Railroad has consented to such changes in
writing.

Notwithstanding the Railroad's approval 0f 1110 Plans, the Railroad shall not be responsible
for the permitting, design, details or construction of the Roadway.

SECTION 5.

The Railroad, at the Tovvll's expense, shall maintain the crossing between the track tie ends.
If, in the future, the Town elects to have the surfacing material between the track tie ends replaced
with paving or some surfacing material other than timber planking, the Railroad, at TowNs expense,
shall inrsltill such replacement surfacing.

SECTION 6.

The Town, at its sole cost and expense, shall provide traffic control, barricades, and all
detour signing for the crossing work, provide all labor, material and equipment to illslall
concrete or asphalt street approaches, and if required, will install advanced warning signs,
and pavement markings in compliance and conformance with the Manual on Unilbtm Traffic
Control Devices.

The Town, at its expense, shall maintain and repair all portions oflhe Roadway approaches
that are not within the track tie ends.

SECTION 7.

If Town's contracIor(s) isfare performing any work described in Section 6 above, then the
Town shall require its co11ll.acl(>1-[.s) lo execute the Railroad's; standard and cLI1.r<:nI ibrm of

Supplemental Public Road Xing
Form Approved, AVP-Law

B.

A.

C.

B.

D.
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Co tractor's Right ollEntly Agreement attached hereto as Exhibit (I. Town acknovvicdges receipt of
a copy of the Contractors Right of Entry Agreement and understanding otlits terns, provisions, and
requirements, and will inform its contractor(s) of the need to execute the Agreement. Under no
circumstances will the Town's contractor(s) be allowed onto the RailroadS premises without first
executing the Contractor's Right oflEntry Agreement.

SECTION 8_

Fiber optic cable systems may be buried on the Railroad's property. Protection of the Tiber
optic cable systems is of extreme importance since any break could disrupt service to users resulting
in business interruption and loss ofrevenue and profits. Town or its contractor(s) shall telephone the
Railroad during normal business hours (7:00 a.m. to 9:00 p.m., Central Time, Monday through
Friday, except holidays) at 1-800-336-9193 (also a 24-hour number, 7 day number tr emergency
calls) to determine if fiber optic cable is buried anywhere on the Railroad's premises to be used by
the Town or i ts contracto1'(s). I f  i t  i s,  Town or  i t s cont ractor(s)  wi l l  te lephone the
telecommunications company(ies) involved, arrange br a cable locator, and make arrangements for
relocation or other protection of the fiber optic cable prior to beginning any work on the Railroad's
premises.

SECTION 9.

The Town, for itself and for its successors and assigns, hereby waives any right ofasscssment
against the Railroad, as an adj agent property owner, for any and all improvements made under this
agreement.

SECTION 10.

Covenants herein shall inure to or bind each part)"s successors and assigns, provided, no right
of the Town shall be transfelTed or assigned, et Lher voluntarily or involuntarily, except by express
prior written consent of the Railroad.

SECTION 11.

The Town shall, when returrliug this agrcemen! to the Railroad (signed), cause same to be
accompanied by such Order, Resolution, or Ordinance of the governing body of the Town, passed
and approved as by law' prescribed, and duly certified, evidencing the authority of the person
executing this agreement on behalf ofthe Town with the power so to do, and which also will certify
that iimds have been appropriated and are available lOt the payment of any sums herein agreed to be
paid by Town.

SECTION 12.

The Town agrees to reimburse the Railroad the cost offulure maintenance of the automatic
grade-crossing protection within thirty (30) days of the Town's receipt of billing.

SECTION 13.

in consideration THREE THOUSAND NINE 1.1UNl)RE1) THIRTY-NINE
DOLLARS ($3,')3().00) to he paid Hy the Town to the Railroad upon the execution and delivery of

For and

Supp'emer.taI Public Roar: Xian;
Form Approved, AVP-Lavv

Page 4 of  5 January 26, 2009



BUILDING AMERICAN

this Agreement and in iilrthcr consideration of the -l`ow11's agreement 10 perform and abide by Lhr:

terms of this Agreement includintl all exhibits, the Railroad hereby ii-ants to the Town the right lo

establish or reestztblish, construct or reconstruct. maintain, repair and renew the road crossing over

and across the Crossing Area.

SECTION 14.

This agreement is supplemental to the Original Agreement, as herein amended, and nothing

herein contained shall be construed as amending or modi ing the same except as herein specifically

provided.

the parties hereto have caused this Supplemental Agreement lo
be executed as of the day and year first hereinabove written.

IN WITNESS WHEREOF,

UNION PACIFIC RAILROA D COMPANY
(Federal all/D #94-600/325)

4.

By:
an

./

9"
r"J

*r

JAMES p. GADE
Di1c:clo1' Contracts

WITNESS: TOWN 0 ;1LBER'r

XI44/MZm
Tit|@I 8_$( l

u f L I
qIv* H, LE. \ of,

/5

Supplemental PuL>I.E; Road XH89
Form Approved APP-Law

Page 5 of 5 January 26, 2009
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EXHIBIT A
Legal Description

Right-of-Way

A parcel of land located in the East Half of Section 35 and the Southwest Quilter of
Section 36, Township 1 South, Range 6 East of the Gila and Salt River Meridian,
Maricopa County, Arizona, more particularly described as follows:

Cmnrnencing at the Southeast Corner of said Section 35, a Brass cap in a handhold,
whence the East Quarter Corner of said Section 35, an Aluminum cap 0.2' down, bears
N 00° 38' 27" W, a distance Of2636.04 feet,
TIIENCE along the East line of said Section 35, N 00° 38' 27" W, a distance 0f2373.48
feet to the Southerly line of the Union Pacific Railroad Company Right-of-Way
(UPROW), according to an Unrecorded map filed in Right-of-way Serial No. AZPHX-
0086615 and to the TRUE POINT OF BEGINNING;

THENCE leaving said East line, along said Southerly line, N 53° 37' 46" W, a distance
sf93.92 feet to the West line of the East 75.00 feet of said Section 35,

TIIENCE leaving said Southerly line, along said West line, N 00° 38' 27" W, a distance
of 250.47 feet to the Northerly line of said UPROW,

THENCE leaving said West line, along said Northerly line, S 53° 37' 46" E, a distance
of 181 .59 feet to the East line of the West 70.00 feet of said Section 36,

TI-IENCE leaving said Northerly line, along said East line, S 00° 38' 27" E, a distance of
250.47 feet to said Southerly line,

R:\Pl'lr)cnjx\Projc/.:t5\AZ.E0703 H-R~WFR\Survcy\legnls\0703 L03 .doc

Exhibit A-2
Legal Description



November 5, 2007
Page 2 of 2

TI-IENCE leaving said East line, airing said Southerly line, N 53° 37' 46" W, a distance
of 87.66 feet to the TRUE POINT OF BEGINNING.

Containing 36,317 squat: feet (0.83 Ac.) :h.

This Description is located within an area surveyed by AZTEC in May-July 2007. And is
also based on Maricopa County GDACS. Monumentation as noted in this Description is
within acceptable standards (as defined in "Arizona Boundary Survey Minimum
Standards") based on said survey.

L*ND

41131
DAN J

WILKINS

II.$"07 _A

R;\PhoenixkPrvjeczs\AZEO'l03 II-R-WFR\Survey\l<:gals\O703L03.doc
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-|EX BIT C

To Supplemental Agreement
(Existing Public Road flrossing IMprovement)

Cover Sheet for the Form of
Contractor's Right of Entry Agreement



January 26, 2009

IJPRR Folder No.: °538-74
I

To the Contractor:
i

Bemire Union l'aciflic Railroad Company can permit you to perform work on its property tr the
reconstruction and widening of the existing Racker Road at-grade public road crossing, it will be necessatjv'
tr you to complete and execute two originals of' the enclosed Contractor 's Rifzht of Enrrv Agreement.
Please:

2.
3.

Fill in the complete legal name ollthe contractor in the space provided on Page I of the Contractor's
Right ofEntw Agreement. If a corporation, give the state ofincomoration, If a partnership, give the
names of all partners,
Fill in the date construction will begin and be completed in Article 5, Paragraph A.
Fill in the name of the contractor in the space provided in the signature block at the end of the
Contractor's Right al [Entry Agreement. If Me contractor is a corporation, the person signing 011 its
behalf must be an elected corporate officer.
Execute and return all copies of the Contractor 's Right of l;*:ntQ' Agreement together with your
Celtihcate of lnsurance as required in Exhibit B, in the attached, self-addressed envelope.
Include a check made payable to the L pion Pacific Railroad Company in the amount of$500.00. If
you require formal hilling, you may consider this letter as a formal bill, In compliance with the
Internal Revenue Services' new policy regarding their Form 1099, l certify that 94-6001323 is the
Railroad Company's eonect Federal Taxpayer Identification Number arid that Union Pacific Railroad
Company is doing business as a corporation.

I

Under Exhibit B of the enclosed Contractor's Right of Entry Agreement, you are required to procure
Railroad Protective Liability Insurance (RPLI) br the duration of this project, As a service to you,Union
Pacific is making this coverage available to you. If you decide that acquiring this coverage firm the Railroad
is of  benef it to you, please contact Mr. Mike McGrade of  Marsh USA @ 800-729-7001 , e-mail:
willig_;{zl,, th@rrzarsh. corn.

This agreement will not be accepted by the Railroad Company until you have returned go of the
Ibllowin8 to the undersigned at Union Pacific Railroad Company:

2.

*1\

Executed, unaltered duplicate original counterparts of the Conn~actor's Right of Entry Agreement;
Your check in the amount of $500.00 to pay the required balance due of the required Conlraetor's
Right of Entry tee. (The Folder Number and the name "Paul G. Farrell" should be written on the
check to insure proper credit), If you require formal billing, you may consider this letter as a formal
bi l l ,
Copies of all of your up~lo-date General Liability, Auto liabiiitv 84 Workman's Compensation
Insurance Certificates re/ofzrs and Cr!! cot1rracfor.s' `)_ naming Union Pattie Railroad Company as

additional insured;

I

I
I

4.

5.

1.

Real Estate Department
UNION PACIFIC RAILROAD COMPANY

1400 Douglas Street. MS 1890
O*laha Nebraska 68179-1690

fax; 402 5310340



Copy of your up-to-date Railroad Protective Liability lnsL11-a11cc Certificate (vows and all
c'o11l/'acIo1.s`,J, naming Union Pacific Railroad Company as additional insured.

RETURN ALL OF THESE RLQUIRED ITEMS T0GETHrR IN ONE ENVELOPE.
D() NOT MAIL ANY ITEM SEPARATELY.

1
L J.

If you have any questions concerning this agreement, please contact me as noted below. Have a safe

day !

Paul 6. Farrell
Senior Manager Contracts
Phone: (402) 544-8620

e-mail:pgfcvrrel./'@ up.com

I
I
I
I

r
| I

w
6

r
I.own

r

4.

"L *
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I

!

Real Estate Department
UNiON PACIFIC RAILROAD COMPANY

1400 Douglas Street. MS '-696
Omaha Nebraska 681794690

fax 402.501.0340



Contractors ROE (Gcncnc) G8-lb-0?
Form Appruvcd - AVP Law BUILDING AM£RICA°

UPRR Folder No.: 2538-74

UPRR Audit No.:

CONTRACTORS RlGHT OF ENTRY
AGREEMENT

THIS AGREEMENT is made and entered into as fife Dav of _
200 , by and between UNIONPACIFIC RAILROAD COMPANY, a Delaware corporation
("Rail1*oad"), and

3

a
INAME OF CONTRA CTOR)

corporation ("Contractor").
(S/we 0f C(1rpurc1liorz)

I
I
I
I

RECITALS:

Contractor has been hired by the Town ofGilberl to perform work relating to the reconstruction
and widening of the existing Reckcr Road at~grade public road crossing {the "work"), with all or a
portion of such work to be performed on property of Railroad in the vicinity of the Raiiroad's Mite
Post 933. 15 on the RailroadS Phoenix Subdivision in Gilbert, Maricopa County, Arizona, as such
location is in the general location shown on the Railroad Location Print marked Exhibit A, and as
specified on the Detailed Print marked Exhibit A-1, each attached hereto and hereby niadc a part

hereof, which work is the subject of a contract dated between Railroad
and the Town of Gilbert. (Date of Confrac1)

The Railroad is willing to penni the Contractor to perform the work described above at the
location described above subject to the terms and conditions contained iii this Agreement

AGREEMENT:

NOW, THEREFORE, it is mutually agreed by and between Railroad and Contractor, as
follows:

ARTICLE 1 - DEFINITION OF CONTRACTOR,

For purposes of this Agreement, all rellel'ences in this agreement to Contractor shall include
Cont1'actor's contractors, subcontractors, officers, agents and employees, and others acting under its
or their authority.

ARTICLE z - RIGHT GRA NTICI); PURPOSE.

Railroad hereby grants to Contractor the right, during the term hereinafter stated and upon and
subject to each and all of the terns, provisions and conditions herein contained, to enter upon and
have ingress to and egress firm the property described in the Recitals t`or the purpose ofpcrtbrming
the work described in the Recitals above, The right herein granted to Contrtictor is limited to those

Cont:actor's RCE (Generic 0845-07
Form Apprcvfed - AVP Law

Page'Iof4 January 26, 2009



C rContractor's ROE (Gemellc) G8-
Form Approved - AVP Law BUILDING AMERICA"

portions of Rail1.oad's property specifically Llescribcd herein, or as designated by the Railroad
Rcp1~esel1tati've named in Allicle 4.

ARTICLE 3 _ TERMS ANI) CONDIT IONS CONTAINED IN EXHIBITS B, C & D.

The terms and conditions contained inExhibit B, Exhibit C and Exhibit I),
hereby made a part of this Agreement.

aUached hereto, are

ARlI(, l 1 4r 1 1 3
1 l .r ALL EXPENSES TU RIC

REPRE SENTA TIVE.
BQRNR BY CUNTRACTUR: RAILRQAD

A. Contractor shall bear any and all costs and expenses associated with any work performed by
Contractor, or any costs or expenses incurred by Railroad relating to this Agreement.

B. Contractor shall coordinate all of its work with the following Railroad representative al' his or her
duly authorized representative (the "Railroad Representative"):

Mike Bartisla
Manager I}'ack Maintenance

Mrifm Pacyic Railroad C̀0rf42c¢vzy
1255South Campbell Avenue

Tucson, AZ 85713
Phone: 602-322-2506
Fax: 602-322-2515

./olfr? Clark
,Wanc1g@f' Signal Maivzfenance

Union P95990Railroad Couzpanv
30] GilaSl7'ecl

Yuma, AZ 85364
Phone: 925-348'-4563
Fax: 928-343-4558

C. Contractor, at its own expense, shall adequately police and supervise all work to Bo pcrtormed by
Contractor and shall ensure that such work is pertOrmcd in a safe manner as set forth in Section 7
of Exhibit B. The responsibility of Contractor lOt safe conduct and adequate policing and
supervision of Contractor's work shall not be lessened or otherwise affected by Railroads
approval of plans and specifications involving the work, or by Railroads collaboration in
performance of any work, or by the presence at the work site of a Railroad Representative, or by
compliance by Contractor with any requests or  recominendations made by Railroad
Representative.

ARTICLE 5 - TERM; TERMINATION.

A. The grant fright herein made lo Contractor shall commence on the date of this Agreement, and

I
I
I

continue until unless sooner terminated as herein provided, or
(Expiration Date)

at such time as Contractor has completed its work on Railroad's property, whichever is earlier.
Contractor agrees to notify the Railroad Representative in writing when it has completed its work
on Railroad's property.

This Agreement may be terminated by either party on ten (10) days kitten notice to the other
party.

ARTICLE 6 .. C[3RT lrIC \T E OF 1ns1L'R \NCF.'Z . I I t

A. Before commencing any work, Contractor will provide Railroad with the (i) insurance binders.
policies, certificates and endorsements set forth in Exhibit C of this Agreement, and (ii) the

Contractors ROE (Generic, OB-15-U7
Form Approved - AVP Law

B.

Page 2 of 4 January 26, 2009



Conrraclnr's ROE (Generic} GB-15-07
Form Approved - AVP Law BUILDING AmcR1cA*

illsurarlce endorscnicnts obtained by each subconlrzuztor as required under Section 12 al-Exhibit
B of this Aizreemcnt.

B. All insurance comsspondence, binders, policies, certiiicales and endorsements shall be sent tn:

Union Pncifc Railroad Company
Real Earle Depczrrmenl

I400 D0uglu.y S!r@e!, MS1690
Omaha, NE 68179-1690

UPRJE I*lf//der A»b. I, 2538-74

ARTICLE 7 - DISMISSAL OF CONTRACTOR'S EMPLOYEE.

At the request of Railroad, Contractor shall remove Hom Ray]road's property any employee of
Contractor who fails to conform to the instructions of the Railroad Representative in connection with
the work on Rail1.oad'3 property, and any right of Contractor shall be suspended until such removal
has occurred. Contractor shall indemnify Railroad against any claims arising from the removal of
any such employee from Railroad's property.

/U<TrCLE 8 - ADMINISTRATIVE FEE.

Upon the execution and delivery at* this Agreement, Contractor shall pay 10 Railroad FIVE
HUNDRED DOLLARS ($S00.00) as reimburscrnent for clerical, administrative and handling
expenses in correction with the processing oflllis Agreement.

ARTICLE 9 - CRUSSINGS.

No additional vehicular crossings (including temporary haul roads) or pedestrian crossings over

Railroad's trackage shall be installed or used by Contractor without the prior written permission of

Railroad.

ARTICLE 10 - EXPLOSIVES.

Explosives or other highly Hummable substances shall not be stored on Rail1.oad's property
without the prior written approval of Rail1-oad.

I
I

Cumractor's ROE (Gene-wc) UP-' 5-GT
Form Aogroves - AVP Law

Page 3 of  4 January 26, 2009



Contractor's ROE aGer=eric) 08-15-07
Form Approved - AVP Law BUILDING Am.=:RlcA°

the parties hereto have duly executed this agreement in
duplicate as of the dale first herein w-Tillen.

IN WITNESS \VllERI£uF,

UNION PACIFIC RAILROAD COMPANY
!'./"edercl/ fkrx H) H94-600823)

l3v:

PAUL G. FARRELL
Senior Manager Contracts

QVanle of Carttmcfor)

By

Title:

Contr.3=:tc»rs ROE l.Gur.ullcj C18-1 i;-'Li
Form Approved - APP L.8W
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x
I RAILROAD L()C/\'I'1()N PRINT

ACCO1vI.PANYIT\lG A
C(_)N'IIRAC'1IOR'S RIGl~l'l` OF EN.1.I{Y AGREEMENT

RAILROAD WORK TO BE PERFORM ED:

l. Re-lay 320 feet of track, Install l44-fbct of concrule road
crossing panels: Install 100 cross tics, Install 2 carloads of
ballast, and other tr.ack & surface materials.

2. Install automatic flashing light crossing signals with Gates,
Relocate existingGates.signals, conduits and other signal
facilities, and other signal materials.

3. engineering Design Review & Flagging.

BRIEF DESCRIPTION:

A parcel of' land located in the East 'A of Section 88 and the SW"/4
oi'Scction 36, Township l South, Range b East of the Gila 4 Sail
Riva Meridian, in Maricopa County, Arizona.

EXHIBIT "An

UNIONPACIFIC RAILROAD COMPANY

PHOENIX go,BI}Iv[sI()n
MILE1>os'1. 933.15

GPS: N 33° 17.9740.. "j lII° 42.2248.
GILBERT, MARICOPA CO., fU.

To accompany Conlr 1clor's Rihl of Entry Agreuncnt w'lh

Warm ¢Jf canIruclrJ/j)
hr in mi§Iin6 al god: public road cu ossie rcconswuclion. u iduuna and

lmpmvunenl prqiccl.

Dale: Junuan'26. 3009l~loldcr No. 2538~74
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EXHIBIT B

T O  C O N T R A C T O R S  R I G H T  O F  E N T R Y  A G R E E M E N T

T E R M S  A N D  C O N D I T I O N S

S ec t i on  1 . NOT I CE  OF  COM M E NCE M E NT OF WORK  -  FLA GGI NG.

Contractor agrees to notify the Railroad Representative at least ten (1 O) working days in advance of Contractor commencing its
work and at  least  ten (10) working days in advance of  proposed performance of  any work by Contractor in which any person or
equipment will be within twenty-f ive (25) feet of any track, or will be near enough to any track that any equipment extension (such
as ,  but  not  l im i ted to,  a c rane boom) i i i  reach to wi th in twenty - f i ve (25)  feet  of  any  t rack .  No work  of  any  k ind shal l  be
performed, and no person, equipment, machinery, tool(s), material(s), vehicle(s), or thing(s) shall be located, operated, pieced, or
stored within hive nty-five (25) feet of any of Railroad's track(s) at any time, for any reason, unless and until a Railroad flagman is
prov ided to watch for t rains.  Upon receipt  of  such ten (to)-day not ice,  the Rai l road Representat ive wi l l  determine and inform
Cont rac tor whether a f lagman need be present  and whether Cont rac tor needs to implement  any  spec ial  protec t ive or safety
measures. I f  f lagging or other special protect ive or safety measures are performed by Railroad, Railroad wil l  bi l l  Contractor for
such expenses incurred by Railroad, unless Railroad and a federal,  state or tocai governmental ent ity have agreed that Railroad
is  to bi l l  such expenses to the federal ,  s tate or local  governmental  ent i ty .  i f  Rai l road wi l l  be sending the bi l ls  to Cont rac tor,
Contractor shall pay such bil ls within thirty (30) days of Contractor's receipt of bi l l ing, I f  Railroad performs any f lagging, or other
special protect ive or safety measures are performed by Railroad, Contractor agrees that Contractor is not rel ieved of any of i ts
responsibi l i t ies or l iabi l i t ies set forth in this Agreement.

The rate of pay per hour for each f lagman wil l  be the prevail ing hourly rate in effector an eight-hour day for the class of f lagmen
used during regularly assigned hours and overt ime in accordance with Labor Agreements and Schedules in ef fect at  thet imethe

In addi t ion to  t he cos t  o f  such labor ,  a  compos i te  charge for  vacat ion,  ho l iday ,  heal t h  and wel fare,
supplemental s ickness, Rai lroad Ret irement and unemployment compensat ion,  supplemental pension, Employees Liabi l i ty  and
Property Damage and Administrat ion wi l l  be inc luded, computed on actual payrol l .  The composite charge wi l l  be the prevai l ing
composite charge in effect at the t ime the work is performed. One and one»half t imes the current hourly rate is paid for overtime,
Saturdays and Sundays, and two and one-half  t imes current hourly rate for hol idays.  Wage rates are subject  to change, at  any
t ime, by law or by agreement between Railroad and its employees, arid may be retroact ive as a result  of negotiat ions or a rul ing
of  an authorized governmental  agency.  Addi t ional  charges on labor are also subject  to change.  I f  the wage rate or addi t ional
charges are changed, Contractor (or the governmental entity, as applicable) shall pay on the basis of the new rates and charges.

c .  Reimbursement  to Rai l road wi l l  be required covering the ful l  eight -hour day during which any f lagman is  furnished,  unless the
f lagman can be assigned to other Railroad work during a port ion of such day, in which event reimbursement wil l  not be required
for the port ion of  the day during which the f lagman is  engaged in other Rai lroad work.  Reimbursement wi l l  also be required for
any  day  not  ac tual ly  worked by  the f lagman fol lowing the f lagman's  ass ignment  to work  on the projec t  for which Rai l road is
required to pay the f lagman and which could not  reasonably  be avoided by  Rai l road by  ass ignment  of  such f lagman to other
work ,  even though Contrac tor may not  be work ing during such t ime.  When i t  becomes necessary  for Rai l road to bul let in and
assign an employee to a f lagging posit ion in compliance with union col lect ive bargaining agreements,  Contractor must provide
Railroad a minimum of f ive (5) days notice prior to the cessation of the need for a f lagman. I f  f ive (5) days notice of cessation is
not given, Contractor wil l  st i l l  be required to pay f lagging charges for the f ive in) day not ice period required by union agreement
to be given to the employee, even though f lagging is not required for that period. An addit ional ten (10) days notice must then be
given to Rai l road i f  f lagging serv ices are needed again af ter such f ive day cessat ion not ice has been given to Rai l road.

work  i s  per formed.

Section 2. L IMITATION AND SUBORDINATION OF RIGHTS GRANTED

A..  The foregoing grant of  right is  subject  and subordinate to the prior and cont inuing right and obl igat ion of  the Railroad to use and
maintain its entire property including the right and power of Railroad to construct,  maintain, repair,  renew, use, operate, change,
modify or relocate railroad tracks, roadways, signal, communication, f iber optics, or other wire l ines, pipelines and other facil it ies
upon,  along or across any or al l  parts  of  i ts  property ,  al l  or any at  which may be f reely  done at  any t ime or t imes by Rai l road
without  l iabi l i ty  to Contractor or to any other party  for compensat ion or damages.

B .  The foregoing grant  i s  a lso subjec t  t o  a l l  outs tanding super ior  r ights  ( inc luding those in  favor  of  l i censees  and lessees  of
Railroad's property, and others) and the right of Railroad to renew and extend the same, and is made without covenant of t i t le or

._ for quiet  enjoyment .

Section 3. NO I NT E RF E RE NCE Wi TH OP E RA T I ONS  OF  RA I LROA D AND ITS  TENANTS.

Contractor shal l  conduct  i ts  operat ions so as not  to interfere wi th the cont inuous and uninterrupted use and operat ion of  the
rai l road t racks and property  of  Rai l road inc luding without  l imitat ion,  the operat ions of  Rai i roads lessees,  l icensees or others,
unless  spec i f ical ly  authorized in advance by  the Rai l road Representat ive.  Nothing shal l  be done or permi t ted to be done by
Contractor at  any t ime that would in any manner impair the safety of  such operat ions. When not in use, Contractors machinery

Conti actcWs ROE (Oerwerc) - E8E8
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and materials shall be kept at least f i f ty (50) feet from the centerl ine of Railroad's nearest track, and there shall be no vehicular
c ross ings  of  Rai l roads t racks  except  at  ex is t ing open pol io c ross ings

Operat ions of Railroad and work performed by Railroad personnel arid delays in the work to be performed by Contractor caused
by such rai lroad operat ions and work are expected by Contractor,  and Contractor agrees that Rai lroad shal l  have no l iabi l i ty  to
Contractor, or any other person or entity for any such delays. The Contractor shall coordinate its activit ies with those of Railroad
and third part ies so as to avoid interference with rai lroad operat ions The safe operat ion of  Rai lroad train movements and other
act iv i t ies  by Rai l road takes precedence over any wort  to be performed by Contractor

Section 4. LI E NS.

Cont rac tor shal l  pay  in fu l l  a l l  persons  who perform labor or prov ide mater ia ls  for the work  to be performed by  Cont rac tor.
Contractor shal l  not create,  permit  or suffer any me<:hani(: 's  or materialmen's l iens of  any k ind or nature to be created or enforced
agains t  arty  property  of  Rai l road for any  such work  performed Cont rac tor shal l  indemni fy  and hold harmless  Rai l road f rom and
against  any and al l  l iens,  c laims,  demands,  costs  or expenses of  whatsoever nature in any way connected wi th or growing out  of
such work  done,  labor performed,  or materials  furnished.  I f  Cont rac tor fai rs  to prompt ly  cause any l ien to be released of  record,
Rai l road may,  at  i ts  elect ion,  discharge the l ien or c laim of  l ien at  Contractors expense.

S ec t i on  5 . P ROTE CTI ON OF F I B E R OP TI C CA B LE  S Y S TE MS.

Fiber opt ic  cable sys tems may  be bur ied on Rai l road's  property .  Protec t ion of  the f iber opt ic  cable sys tems is  of  ex t reme
importance s ince any break could dis rupt  serv ice to users  resul t ing in bus iness interrupt ion and loss of  revenue and prof i ts .
Contractor shalt  telephone Rai lroad during normal business hours (7i00 am. to 9:00 om. Central Time, Monday through Friday,
except holidays) at 800-336-9193 (also a 24-hour, T-day number for emergency calls) to determine if  f iber optic cable is buried
any where  on  Ra i l road ' s  p roper t y  t o  be  us ed  by  Con t rac t o r . I f  i t  i s ,  Cont rac tor  wi l l  t e lephone t he t e lecommunicat ions
company(ies) involved,  make arrangements for a cable locator and,  i f  appl icable,  for relocat ion or other protect ion of  the f iber
opt ic  cable. Con t rac t o r  s ha l l  no t  c om m enc e  any  work  un t i l  a l l  s uc h  p ro t ec t i on  o r  re l oc a t i on  ( i f  app l i c ab l e )  has  been
accomplished .

In addit ion to other indemnity provis ions in this Agreement,  Contractor shall  indemnify,  defend and hold Railroad harmless from
and against al l  costs, l iabi l i ty and expense whatsoever (including, without l imitat ion, attorneys' fees, court  costs and expenses)
aris ing out of any act or omission of Contractor, i ts agents andlor employees, that causes or contributes to (1) any damage to or
destruct ion of any telecommunicat ions system on Railroad's property,  and/or (2) any injury to or death of  any person employed
by or on behal f  of  any telecommunicat ions company,  and/or i ts  contractor,  agents  and/or employees,  on Rai l road's  property .
Contractor shall not have or seek recourse against Railroad for any claim or cause of action for alleged loss of profits or revenue
or loss of  serv ice or other consequent ial  damage to a telecommunicat ion company us ing Rai l road's  property  or a customer or
user of  serv ices of  the f iber opt ic  cable on Rai lroad's property.

Section 5. PERMITS  -  COMPLIANCE WITH LAWS.

In the prosecut ion of  the work  covered by  this  Agreement .  Cont rac tor shal l  secure any  and al l  necessary  permi ts  and shal l
comply with all applicable federal, state and local laws, regulations and enactments affecting the work including, without l imitation, all
appl icable Federal  Rai l road Adminis t rat ion regulat ions

Section 7.

A. Safety of personnel, property, Tait operations and the public is of paramount importance in the prosecution of the work performed
by Contractor.  Contractor shal l  be responsible for ini t iat ing, maintaining and supervis ing al l  safety,  operat ions and programs in
connect ion wi th the work .  Cont rac tor shal l  at  a minimum comply  wi th Rai i road's  safety  s tandards  l is ted in Exhibi t  C,  hereto
at tached,  to ensure uni formi ty  wi th the safety  s tandards  fol lowed by  Rai l road's  own forces.  As  a part  of  Cont rac tor 's  safety
responsibi l i t ies, Contractor shall  not ify Railroad if  Contractor determines that any of Railroad's safety standards are contrary to
good safety  pract ices.  Contractor shal l  furnish copies of  Exhibi t  c  to each of  i ts  employees before they enter the job s i te.

B. Without l imitat ion of  the provis ions of  paragraph A above, Contractor shal l  keep the job s ite f ree from safety and health hazards
and ensure that  i ts  employees are competent  and adequately  t rained in al l  safety  and health aspects of  the job.

Contractor shall  have proper f irst  aid supplies avaliable on the job site so that prompt f irst  aid services may be provided to any
pers on  i n j u red  on  t he  j ob  s i t e . Cont rac t or  s ha l l  p rompt l y  no t i f y  Ra i l road o f  any  U. S .  Oc c upat i ona l  Saf e t y  and Hea l t h
Administrat ion reportable injuries, Contractor shal l  have a nondelegable duty to control i ts  employees while they are on the job
site or any other property of  Rai lroad, and to be certain they do not use, be under the inf luence of ,  or have in their possession
any alcohol ic  beverage,  drug or other substance that  may inhibi t  the safe performance of  any work.

D. If  and when requested by Railroad, Contractor shall deliver to Railroad a copy of Contractors safety plan for conducting the work
(the "Safety Plan").  Rai lroad shal l  have the right,  but not the obl igat ion, to require Contractor to correct any def ic iencies in the
Safety Pian.  The terms o' this  Agreement shal l  control  i f  there are any inconsistencies between this  Agreement and the Safety
:Dian

S AFE TY.
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S ec t i on  8 . I NDE M NI TY .

To the extent not prohibited by applicable statute.  Contractor shal l  indemnify,  defend and hold harmless Railroad, i ts  af f i l iates,
and i ts  and thei r  of f icers ,  agents  and employees  (" Indemni f ied Part ies") f rom and agains t  any  and al l  loss ,  damage,  injury ,
l iabil ity, claim, demand, cost or expense (including, without l imitation, attorney's, consultants and expert 's fees, and court costs),
f tn8 or penalty {collectively, "loss") incurred by any person (including, without l imitat ion, any indemnif ied party, contractor, or any
employee of  contractor or or any indemnif ied party) aris ing out  of  or in any manner connected with ( i ) any work performed by
Contractor,  or (is) any act  or omission of  Contractor,  i ts  of f icers,  agents or employees or (i i i ) any breach of  this  Agreement by
Contractor.

B. The right  to indemnity  under this  Sect ion 8 shal l  accrue upon occurrence of  the event  giv ing r ise to the loss,  and shal l  apply
regardless  of  any  negl igence or s t r ic t  l iabi l i t y  of  any  indemni f ied party ,  except  where the loss  is  caused by  the sole ac t ive
negl igence of  an indemnif ied party  as establ ished by the Final  judgment  of  a court  or competent  jurisdic t ion.  The sole act ive
negl igence of  any indemnif ied party  shal l  not  Ber the recovery of  any other indemnif ied party .

c. Contractor expressly and specif ically assumes potent ial l iabil i ty under this Sect ion 8 for c laims or act ions brought by Contractor's
own employees  Cont rac tor  waives  any  immuni t y  i t  may  have under worker 's  compensat ion or  indus t r ia l  insurance ac ts  to
indemni fy  Rai l road under th is  Sec t ion 8.  Cont rac tor acknowledges  that  th is  waiver was  mutual ly  negot iated by  the part ies
h e r e t o

D. No court  or jury f indings in any employee's suit  pursuant to any worker's compensat ion act  or the federal employers ' l iabi l i ty  act
against  a party  to this  Agreement may be rel ied upon or used by Contractor in any at tempt to assert  l iabi l i ty  against  Rai l road.

The provisions of this Section 8 shalt survive the completion of any work performed by Contractor or the termination or expiration
of  this  Agreement .  In no event  shal l  this  Sec t ion 8 or any  other prov is ion of  this  Agreement  be deemed to l imi t  any  l iabi l i t y
Contractor may have to any indemnif ied party  by s tatute or under common law.

S ec t i on  9 . RESTORATION OF PROP§RT_Y.

In the event Railroad authorizes Contractor to take down any fence of Railroad or in any manner move or disturb any of the other
then in that  event  Cont rac tor shal l ,  as  soon as

possible and at Contractor s sole expense, restore such fence and other property to the same condit ion as the same were in before
such fence was  taken down or  such other  property  was  moved or  d is turbed Cont rac tor  shal l  remove a l l  o f  Cont rac tor 's  tools ,
equipment,  rubbish and other materials from Railroad's property promptly upon complet ion of the work, restoring Railroad's property
to the same s tate and condi t ion as when Contractor entered thereon.

properly  of  Rai l road in connec t ion wi th the work  to be performed by  Cont rac tor,

S ec t i on  10 , WAIVER OF DEFAULT..

Waiver by Railroad of  any breach or default  of  any condit ion, covenant or agreement herein contained to be kept,  Ibsen/ed and
performed by Contractor shall in no way impair the right of Railroad to avail itself of any remedy for any subsequent breach or default.

Sect ion 11 . MODIFICATION 1 ENTIRE A G R E E M E N T.

No modi f i cat ion of  t h is  Agreement  shal l  be ef fec t i ve unless  made in  wr i t ing and s igned by  Cont rac tor  and Rai l road.  This
Agreement  and the exhibi ts  at tached hereto and made a part  hereof  const i tute the ent i re unders tanding between Cont rac tor and
Railroad and cancel and supersede any prior negotiat ions, understandings or agreements, whether writ ten or oral,  with respect to the
work to be performed by Contractor.

Section 12 . A S S I GNM E NT  - S UBCONT RACT I NG.

Contractor shal l  not assign or subcontract  this  Agreement.  or any interest  therein,  without  the wri t ten consent of  the Rai lroad.
Cont rac tor shal l  be respons ible Tor the ac ts  and omiss ions  of  al l  subcont rac tors .  Before Cont rac tor commences  any  work ,  the
Contractor shall,  except to the extent prohibited by law; (1) require each at its subcontractors to include the Contractor as "Addit ional
Insured" in the subcontractor's  Commerc ial  General  Liabi l i ty  pol icy and Business Automobi le pol ic ies with respect  to al l  l iabi l i t ies
aris ing out  of  the subcontractor's  performance of  work on behalf  of  the Contractor by endors ing these pol ic ies with ISO Addit ional
I ns ured  E ndors ement s  CG 20 26 ,  and CA  20 48  (o r  s ubs t i t u t e  f o rms  prov id ing equ i v a len t  c ov erage,  (2 )  requ i re  eac h o f  i t s
subcontractors to endorse their Commercial General Liabi l i ty  Pol icy with "Contractual Liabi l i ty  Railroads" JSO Form CG24 17 10 01
(or a subs t i tute form prov iding equivalent  coverage) for the lob s i te;  and (3) requi re each of  i t s  subcont rac tors  to endorse thei r
Business Automobi le Pol icy  wi th "Coverage For Certain Operat ions In Connect ion With Rai l roads" is Form CA 20 70 10 Dr (or a
subst i tute form providing equivalent  coverage) for the job s i te.

C5ntrac1or s RSE {.Ger'.F:r:::} FxE
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EXHIBIT C

T O  C O N T R A C T O R S  R I G H T O F  E N T R Y  A G R E E M E N T

I N S U R A N C E  P R O V I S I O N S

Contractor shall at i ts sole cost and expense, procure and maintain during the course of the Project and unti l  al l  Project work on
Rai l roads property  has been completed and the Contractor has removed as equipment  and materials  f rom Rai l road's  properly  and
has c leaned and res tored Rai l roads property  to Rai l roads sat is fac t ion,  the fol lowing insurance coverage:

Com m erc i a l  Genera l  L i ab i l i t y  I ns u ranc e.  Commerc ial  general  l iabi l i t y  (CGL) wi th a l imi t  of  not  less  than $5,000,000 each
occurrence and an aggregate l imit  of  not less than $10,000,000. CGL insurance must be writ ten on ISO occurrence form CG 00
01 12 04 (or a subst i tute form prov iding equivalent  coverage)

The pol icy  must  also contain the fol lowing endorsement ,  which must  be s tated on the cert i f icate of  insurance:
» Contractual Liabi l i ty  Rai lroads [SO form CG 24 17 10 01 (or a subst i tute form providing equivalent  coverage) showing

"Union Pac i f ic  Rai l road Company Property" as  the Des ignated Job Si te,  and
Designated Construct ion Project(s) General Aggregate Limit  ISO Form CG 25 03 03 97 (or a subst i tute form providing
equivalent  coverage) showing the projec t  on the form schedule

Q

B us i nes s  A u t om ob i l e  Cov e rage  I ns u ranc e. Business auto coverage writ ten on ISO form CA 00 01 Io t i  (or a subst i tute form
providing equivalent l iabi l i ty coverage) with a combined single l imit  of  not less $5,000,000 for each accident and coverage must
inc lude l iabi l i ty  aris ing out  of  any auto (inc luding owned,  hired and non-owned autos).

The pol icy  must  contain the fol lowing endorsements,  which must  be s tated on the cert i f icate of  insurance:
Coverage For Certain Operat ions in Connection With Railroads ISO form CA 20 70 10 01 (or a subst itute form providing
equivalent  coverage) showing "Union Pac i f ic  Property" as the Designated Job Si te.
Motor Carrier Act  Endorsement  - Hazardous materials  c lean up (MCS-90) i f  required by law.

C . W o r k e r s '  Q o m p e n s a t i o n  a n d Employer s' L i ab i l i t y  l ns u ranqe.  Coverage must  inc lude but  not  be l imi ted to;
» Contractor's  s tanton/  l iabi l i ty  under the workers '  compensat ion laws of  the s tate where the work is  being performed.

Employers' Liabil i ty (Part B) with l imits of at least $500,000 each accident, $500,080 disease policy l imit $500,000 each
employee.

I f  Cont rac tor  i s  se l f - i nsured,  ev idence o f  s t a te  approva l  and excess  workers  compensat ion coverage mus t  be prov ided.
Coverage must inc lude l iabi l i ty  aris ing out of  the U. S.  Longshoremen's and Harbor Workers '  Act .  the Jones Act,  and the Outer
Cont inental  Shelf  Land Act ,  i f  appl icable.

The pol icy  must  contain the fol lowing endorsement , which must be stated on the cert i f icate of  insurance:
» Alternate Employer endorsement ISO form WC 0003 Of A (or a subst i tute form providing equivalent coverage) showing

Rai l road in the schedule as the al ternate employer (or a subst i tute form prov iding equivalent  coverage).

Ra i l r oad  P ro t ec t i v e Liabi l i ty Insurance. Cont rac tor must  maintain Rai i road Protec t ive Liabi l i t y  insurance wri t ten on ISO
occurrence form CG 00 35 12 04 (or  a subs t i tute form prov id ing equivalent  coverage) on behal f  of  Rai l road as  named
insured, with a Aimil of not less than $2.000,000 per occurrence and an aggregate of $6.D00,000. A binder stat ing the policy
is  in place must  be submit ted to Rai l road before the work may be commenced and unt i l  the original  pol icy is  forwarded to
Rai l road.

Um bre l l a  o r Excess Insurance. I f  Contractor ut i l izes umbrella or excess polic ies, these polic ies must "fol low form" and afford
no less coverage than the primary pol icy .

P o l l u t i on  L i ab i l i t y  I ns u ranc e . Pol lut ion l iabi l i t y  coverage mus t  be wr i t ten on ISO form Pol lut ion Liabi l i t y  Coverage Form
Des ignated S i tes  CG 00 39 12 04 (or  a subs t i tu te form prov id ing equivalent  l iab i l i t y  coverage),  wi th l im i t s  of  at  leas t
35,000,000 per occurrence and an aggregate l imi t  of  $10,000,000

I f  the scope of  work as def ined in this  Agreement inc ludes the disposal of  any hazardous or non»hazardous materials  f rom the
lob site, Contractor must furnish to Railroad evidence of pollut ion legal l iabil ity insurance maintained by the disposal site operator
for losses aris ing f rom the insured fac i l i ty  accept ing the materials ,  wi th coverage in minimum amounts of  31.000900 per less,
and an annual  aggregate of  $2,000,000

Other  Requir ements

Contra<;EGIls ROE (Generic) - ExC
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G.  A l l  pol i cynes ) requi red above (except  worker 's  compensat ion and employers  l iabi l i t y ]  mus t  inc lude Rai l road as  "Addi t ional
I ns ured"  us ing i s Add i t i ona l  I ns ured  Endors ement s  CG 20 26  and CA  20 48  (o r  s ubs t i t u t e  ' a rms  prov id ing equ i v a len t
coverage).  The coverage provided to Rai l road as addit ional insured shal l ,  to the extent  prov ided under ISO Addit ional Insured
Endorsement CG 20 26, and CA 2048 provide coverage for Rai lroads negl igence whether sole or part ial ,  act ive or passive,  and
shall  not be l imited by Contrai l : tor's l iabi l i ty  under the indemnity provis ions of this Agreement.

Punit ive damages exclusion, i f  any, must be deleted (and the delet ion indicated on the cert i f icate of  insurance),  unless the law
gevernfng this  Agreement  prohibi ts  at !  puni t ive damages that  might  arise under this  Agreement .

Contractor waives all rights of recovery, and its insurers also waiv e al! rights of subrogation of damages against Raiirmad and its
agents  of f icers .  di rectors  and employees.  This  waiver must  be s tated on the cert i f icate of  insurance

Prior to commencing the work, Contractor shalt  furnish Railroad with a cert i f icate(s) of insurance, executed by a duly authorized
representat ive of  each insurer,  showing compl iance wi th the insurance requirements  in this  Agreement .

AH insurance pol i c ies  mus t  be wr i t t en by  a reputable insurance company  acceptable to  Rai l road or  wi th  a current  Bes t ' s
Insurance Guide Rat ing of  A -  and Class  V I I  or  bet ter ,  and author ized to do bus iness  in the s tate where the work  is  being
performed.

The fact that insurance is obtained by Contractor or by Railroad on behalf of Contraotorwii l  not be deemed to release or diminish
the l iabi l i t y  of  Cont rac tor,  inc luding,  wi thout  l imi tat ion,  l iabi l i t y  under the indemni ty  prov is ions  of  this  Agreement ,  Damages
recoverable by Railroad from Contractor or any third party wil l  not be l imited by the amount of the required insurance coverage.
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EXHIBIT D

T O  C O N T F e A C T O R . S  R I G H T  G F  E N T R Y  A G R E E M E N T

M I N I M U NLS A F E T Y  R E Q U T R E M E N T S

The term "employees" as used herein refer to all employees of Contractor as well as all employees of any subcontractor or agent
of  Contractor.

n
PL

I. C l o t h i n g

All employees of Contractor wil l  be suitably dressed to perform their duties safety and in a manner that will not interfere with their
v is ion,  hearing,  or f ree use of  their hands or feet .

Specif ical ly ,  Contractor's  employees must weary

Waist -length shirts  with s leeves.
(i i ) Trousers that  cover the ent i re leg.  I f  f lare~legged t rousers are worn,  the t rouser bot toms must  be t ied to prevent  catching.
(i i i ) Footwear that  covers their ankles and has a def ined heel.  Employees work ing on bridges are required to wear safety-toed

footwear that  conforms to the American Nat ional  Standards ins t i tute (ANSI) and FRA footwear requirements .

Employees shal l  not  wear boots  (other than work  boots),  sandals ,  canvas-type shoes,  or other shoes that  have thin soles  or
heels  that  are higher than normal.

U)

Employees must  not  wear loose or ragged c lothing,  neckt ies.  f inger rings,  or other loose jewelry  whi le operat ing or work ing on
machinery.

l l . Persons !  Projcec t ive.  Equipment

Cont rac tor shal l  requi re i ts  employees to wear personal  protec t ive equipment  as  spec i f ied by  Rai l road rules ,  regulat ions ,  or
recommended or requested by  the Rai l road Representat ive.

(i) Hard hat  that  meets  the American Nat ional  S tandard (ANSI )  Z89.1 lates t  rev is ion.  Hard hats  should be af f i xed wi th
Cont rac tor 's  company logo or name.

( i i )  Eye protec t ion that  meets  American Nat ional  Standard (ANSI) for occupat ional  and educat ional  eye and face protec t ion,
Z871 » lates t rev is ion, Addit ional eye protection must be provided to meet specif ic job situations such as welding, grinding i
etc.

( i i i )  Hearing protect ion,  which af fords enough at tenuat ion to give protect ion f rom noise levels  that  wi l l  be occurring on the job
s i te.  Hearing protect ion,  in the form of  plugs or muf fs .  must  be worn when employees are wi thin:

100 feet  of  a locomot ive or roadway/work equipment
15 feet  of  power operated tools
150 feet of  jet  blowers or pi le drivers
150 feet  of  retarders in use (when within 10 feet ,  employees must  wear dual  ear protect ion plugs  and muf fs )

(iv) Other types of personal protect ive equipment, such as respirators, fal l  protect ion equipment, and face shields, must be worn
as recommended or requested by  the Rai l road Representat ive.

III. On T rac k  Saf e t y

Contrac tor is  respons ible for compl iance wi th the Federal  Rai l road Adminis t rat ioNs Roadway worker Protec t ion regulat ions -
49CFR214,  Subpart  C and Rai l road's  On-Track Safety  rules.  Under 49CFR214,  Subpart  C,  rai l road contractors are responsible for
the t ra in ing of  t he i r  employees  on such regulat ions In addi t ion to  t he ins t ruc t ions  conta ined in  Roadway  Worker  P rotec t ion
regulat ions, al l  employees musty

(i) Main ta in  a  d i s tance o f  twenty - f i ve  (25)  f eet  t o  any  t rack  un less  t he Rai l road Representa t i ve  i s  present  t o  author i ze
movements .

( i i )  Wear an orange,  ref lec tor zed workwear approved by  the Rai l road Representat ive.
(i i i )  Part ic ipate in a job brief ing that  wl f l  speci fy  the type of  On-Track Safety  for the type of  work being performed.  Contractor

must take special note of l imits of track authority, which tracks may or may not be fouled, and clearing the track. Contractor
wil l  also receive special instruct ions relat ing to the work zone around machines and minimum distances between machines
while working Or t ravel ing.

i i  is the responsibil i ty of Contractor to ensure that ail equipment is in a safe condit ion to operate if ,  in the opinion of the Railroad
Representat ive,  any  of  Cont ra<3tor 's  equipment  is  unsafe for use,  Cont rac tor shal l  remove such equipment  f rom Rai l road's

CDnirac!or'5 ROE CGe:weric)
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property. In addition Contractor must ensure that the operators al all equipment are property trained and competent in the safe
operation of  the equipment. in addition, operators must be:

l Familiar and comply with Raiir-;>ad"s rules on lockout/tagout of equipment.
l Trained in and comply with the applicable operating rules if  operating any Hy-rail equipment on»trar;k.

| Trained in and comply with the applicable air brake rules if  operating any equipment that moves rail cars or any other
raiibound equipment.

All self -propelled equipment must be equipped with a f irst-aid kit, f ire extinguisher, and audible track-up warning device.

Unless otherwise authorized by the Railroad Representative, all equipment must be parked a minimum of  twenty-f ive (25) feet
from any track. Before leaving any equipment unattended, the operator must stop the engine and properly secure the equipment
against movement.

D. Cranes must be equipped with three orange cones that writ be used to mark the working area of  the crane and the minimum
clearances to overhead powerlines.

B.

C.

v.

A.

B.

General Safety Requirem_ents

Contractor shall ensure that all waste is properly disposed of  in accordance with applicable federal and state regulations.

Cont rac tor  s hal l  ens ure that  al l  employees  par t i c ipate in  and c omply wi th  a job  br ief ing  c onduc ted  by the Rai l road
Representative, if  applicable. During this brief ing, the Railroad Representative with specify safe work procedures, (including On-
Track Safety) and the potential hazards of thelob. If  any employee has any questions or concerns about the work, the employee
must voice them dur ing the job br ief ing. Addit ional job br ief ings  wi l l  be conducted dur ing the work as  condit ions , work
procedures, or personnel change.

C. A l l  t rack work per f ormed by Cont rac tor  meets  the min imum saf ety requi rements  es tab l ished by the Federal  Rai l road
Adminis trat ioNs Track Safety Standards 4scFR2i3.

D. All employees comply with the following safety procedures when working around any railroad track:

i i ) Always be on the alert for moving equipment. Employees must always expect movement on any track, at anytime, in either
direction.

(ii) Do not step or walk on the top of  the rail, f rog, switches, guard rails, or other track components.
iii) in passing around the ends of standing cars, engines, roadway machines or work equipment, leave at least 20 feet between

yourself  and the end of  the equipment. Do not go between pieces of  equipment of  the opening is less than one car length
(50 feet).

( iv) Avoid walking or standing on a track unless so authorized by the employee in charge,
{v) Before stepping over or crossing tracks, look in both directions f irst.
(vi) Do not sit on, lie under, or cross between cars except as required in the performance of your duties and only when track and

eqoipii iei it  have been protected against movement.

All employees must comply with all federal and state regulations concerning workplace safety.

Cor.tractor's ROE (Generld - ExD
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INTRODUCTION

This traffic study analyzes the impacts of the proposed mixed residential/commercial
development located south of Ray Road, west of Power Road, east of Wade Road, and
north of Pecos Road. This particular area is a portion of a larger development, the Cooley
Station Master Planned Community. It is located in Gilbert, Arizona as shown on Figure
1. A previous traffic study in this area addressed the entire master planned community at
full buildout conditions. This study analyzes the southern portion of the previous Cooley
Master Plan.

The purposesof this study are:

1. To determine the access and egress needs to serve the site,
2. To rev iew driveway, access, and deceleration lane configurations on the

adjacent roadway network, and
3. To prepare a traffic impact study for submittal to the Town of Gilbert.

Traffic conditions were analyzed for two scenarios: background traffic in Year 2015, plus
full development of Cooley Station, and background traffic in the horizon Year 2025,
plus full development of the site. Traffic is analyzed at accesses and on all adjacent
roadways within one-half mile.

This revised report incorporates comments firm the Town of Gilbert dated September 15,
2006. A copy of the comments and a response memorandum are included in Appendix G.

The conclusions of this report are listed in the final section, RECOMMENDATIONS.
Appendix A contains sumrnaiies of individual capacity analyses. The following sections
detail the methodology used to reach the conclusions.

DESCRIPTION OF PROPOSED DEVELOPMENT

The schematic site plan for the proposed development is shown on Figure 2. It is a mixed
residential and commercial development with ::8,099 dwelling units, a 3:79.74 acre
Village Center, 8 4:40.03 acre Business Park, a £21 acre K-8 School, and i212 acre
shopping center parcel. The residential lots are composed of single family, town homes
and apartments. The commercial site is assumed to have general retail stores and is
regarded as a shopping center. .

There is an existing high school, Wrigley High School, located on the northeast comer of
Pecos Road and Racker Road. There is also an existing shopping center located on the
northwest comer of Williams Field Road and Power Road. Arizona State University
Polytechnic Campus is also located near the site, east of Power Road. These adjacent
sites create additional traff ic on the arterial roadways and will interact with the site.
Currently the site area and most of the surrounding area a combination of agricultural and
residential land uses, with extensive development occurring in the area.

Conley Smlion Traffic Impugn! Study
Page 3
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DESCRIPTION OF ROAD NETWORK

The internal road network is shove on Figure 2.

Power Road serves as the main north-south through street, connecting the site area to the
San Tan Freeway. Power Road is currently two lanes in each direction in the vicinity of
the site. Power Road has signalized intersection control at Ray Road, Williams Field
Road, and Pecos Road.

Reeker Road is currently under construction south of Water Road and between Williams
Field Road and Pecos Road. Racker Road has signalized intersection control at Pecos
Road, Ray Road and Water Road, and is four~way STOP sign controlled at Williams
Field Road, Although it is an arterial, Racker Road does not have an interchange with the
San Tan Freeway, and it does not extend through to Germany Road on the south.

Williams Field Road is currently two lanes in each direction in the vicinity of the site,
with a posted speed limit of45 mph.

East of Racker Road, Ray Road is a five-lane road (two lanes westbound and three lanes
eastbound). West of Racker Road, Ray Road is a six-lane road. The posted speed limit on
Ray Road is 45 mph.

West of Racker Road, Pecos Road is a Eve-lane roadway (two lanes eastbound and three
lanes westbound). East of Rocker Road, Pecos Road is a six-lane roadway. The posted
speed limit is 45 mph.

TRIP GENERATION

The first step in estimating traffic from the proposed development is to calculate the total
estimated vehicle trips to and from the site on an average weekday after the site has been
completely built out. This is called trip generation. Vehicle trips are estimated for a total
average weekday and for AM and PM peak hours. Trip Generation, Seventh Edition,
2003, and the Trip Generation Handbook, 2"d Edition, June 2004, published by the
Institute of Transportation Engineers (ITS), were the sources for the trip rates used in this
study.

For a large area such as this, some trips will have both their origin and their destination
end within the study area. These are referred to as "internal" trips. Other trips will have
one end, either origin or destination, in the site and the other end outside the site. These
are referred to as "external" trips. The arterial street approaches to the site that these
external hips use are referred to as "external stations."

Each trip has two trip ends. The trip Production end represents the end of the trip where
the decision to make a trip is made. Generally, this is the home end of a home-based trip.
The Attraction end of the trip is generally the end where the h-ip maker engages in some
activity, such as employment, shopping, education or recreation.

Cooley Station Tragic ImpactStudy/ Page 6
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TCAD ID is the ID unique to the Tran5CAD modeling program used to identify the
endpoint associated with each parcel.

Parcel Type describes the parcel use.

Lnits specif ies the units of land use used for generating lips, "Thousands of Gross
Square Feet" is abbreviated TGSF. Dwelling units is abbreviated DUe.

Amount is the number of units in the parcel (Le. 544 Thousand Gross Square Feet or 134
Dwelling Units).

LUC is the ITS Land Use Code. It refers to the section of the ITS manual from which the
trip rates were obtained.

Rates present the number of daily, AM peak hour and PM peak hour vehicle trips to and
from the subject land use per unit.

Percent In is die percentage of AM and PM vehicle trips arriving inbound at the land
use. The remaining percent of trips are leaving outbound. For instance, 25 percent of AM
peak hour trips are arriving at a single family home, and the remaining 75 percent are
leaving the home. For daily trips, it is assumed that 50 percent are inbound trips and 50
percent are outbound trips.

Trips are the calculated number of trips. They are calculated as the amount times the rate
times the percent inbcnmd or outbound.

Productions and Attractions for adjacent developments can be found in Appendix D.
Detailed trip generation tables for the adjacent developments are shown in Appendix C.
The total internal Productions for the study area are more than the total internal
Attractions. The difference is Attractions to external stations. These are trips between the
study area and other locations in the metropolitan region.

TRIP DISTRIBUTION

Trip distribution is the process of assigning a starting location for each inbound trip to the
site and an ending location for each outbound trip. Daily, AM peak hour and PM peak
hour trips are distributed separately.

External trips are split between a number of external stations, which represent arterial
approaches to the study area. Total external trip Attractions are calculated as the
difference between internal Productions and internal Attractions. Specifically;

Total Daily A(Ext) = Total Daily P(Int) - Total Daily A(Int)
Total AM-In A(Ext) = Total AM-Out P(Int) -- Total AM-In A(Int)
Total AM-Out A(Ext) = Total AM-In P(Int) - Total AM-Out A(hit)
Total PM-In A(Ext) = Total PM-Out P(Int) Total PM-In A(Int)
Total PM-Out A(Ext) : Total PM-In P(lnt) .- Total PM-Out A(Int)

Cooley Station Tra_@?c Impact Study Page 10



Wharf: ,

Daily
A
P
Inf
Ext

ADT trip generation

Attractions
Productions

Internal zone
External station

Site trips were distributed by direction proportionally to the sum of Year 2020 population

and employment forecasts within ten miles of the center of the site, These projections

were obtained from Year 2020 Population and Employment projections by the Maricopa

Association of Government (MAG). These values are shove in Table 3. A worksheet of

MAG data for the site is included in Appendix B.

Table 3

Trip Distribution Percentages
Cooley StationTrafficImpact Study

Direction Trip Distribution Percentage

Wrigley Road, North

Racker Road, North

Power Road, North

San Tan Freeway, East

Ray Road, East

Williams Field Road, East

Pecos Road, East

20%

2%

2%

15%

3%

5%

1%

2%

4%

5%

10%

lo%

21%

100%

Power Road, South

Wrigley Road, South

Pecos Road, West

Williams Field Road, West

Ray Road, West

San Tan Freeway, West

Total

The next step is to run the TransCAD program gravity model to create tables of trip

origins and destinations. The gravity model is the most widely used trip distribution

model. This model explicitly relates 'flows between zones to inter~zonal impedance to

travel.

Cooley Station Traffic Impact Study Page 1]



The assumption behind the gravity model is that the number of trips produced at zone i
that are attracted to zone j is proportional to:

The number of trips produced in zone i
The number of trips attracted to zone j
A function of the relative impedance between the zones, called impedance.

•

•

For this study the impedance between zones i ands is defined as;

Flcij) = (1/Gill x €.00I(cii)

Where, Cgj : travel time between zones i and j, which is distance times 60 divided by
miles per hour. For external stations, a distance to the average location for trips going 'Lm
that direction was added to the calculation of distance. The final step is to eonveit the trip
matrices from the gravity model into trip matrices ready to assign to the network.

There are three trap matrices for assignment:

2.

l ,  Av erage Daily Traffic (ADT) This is the daily trip table, balanced so that trips from
zone i to zone j equal trips from zone j to zone i.
AM Trip Table The trip table made with AM inbound Productions and outbound
Attractions is transposed and added to the trip table made with AM outbound
Productions and inbound Attractions.
P M Trip Table The trip table made with PM inbound Productions and outbound
Attractions is transposed and added to the trip table made with PM outbound
Productions and inbound Attractions.

STUDY AREATRAFFIC ASSIGNMENT

A traffic assignment was performed with the use of TransCAD transportation software.
Vehicle trips between each origin and destination were determined as outlined above and
combined 'Lm an origin-destination (O-D) matrix in TransCAD. A graphical representation
of the transportation network 'servicing the study area was also created in TransCAD. The
flows of traff ic for each O-D pair in the matrix were loaded onto the transportation
network.
path could carry.

The number of tnlps assigned to a roadway is based upon the travel time each

A User Equilibrium Capacity Restraint method was used to assign the trips within
TransCAD. Capacity Restraint recalculates travel time on roadways based on the volume
and level of congestion on them, Theprogram then reassigns trips using the new travel
times. This is repeated up to 20 iterations to achieve an equilibrium solution. Background
traffic is included for the recalculation of travel time in each iteration.

User equilibrium uses an iterative process to achieve a convergent solution in which no
traveler can improve his or her travel time by shifting routes,

3.

Cooley Station Tragic Impacz'Stua§/ Page 12



In each iteration, network link flows are computed, which incorporate link capacity
restraint effects and flow-dependent travel times. The formulation of the User
Equilibrium problem as a mathematical program and the Frank~Wolf solution method
employed in TransCAD are described in the TransCAD user manual, Technical Notes
section in Chapter 9.

This process was first completed for the entire study area with full access on all site
roadways and accesses. Figure 3 presents an area key map for the study area. Fiore 4
presents the study area average daily traffic for full buildout, and Figure 5 presents AM
and PM peak hour turning movements at critical intersections, expected to be traveling to
and from the study area.

As mentioned in the TRIP GENERATION section, the study area includes the Cooley
Station development, and several adjacent parcels. The adjacent parcels are the adjacent
Park, the Dibella commercial and residential property and the adjacent existing high
school.

BACKGROUND TRAFFIC

Background traffic is the amount of traffic that would be on area roads in the future, if the
proposed development were not built.

For Year 2025, background values on the roadways were determined by subtracting the
study area traffic, as described in the previous section, from the Year 2025 MAG
projections for the area.

For Year 2015, the background tragic for Year 2025 calculated above was then taken and
interpolated between existing counts and Year 2025 to obtain Year 2015 background
volumes.

For Year 2025, average daily traffic was converted to hourly volumes using the following
formula:

D D H V = A A D T x K x D

Where : AADT = forecast average annual daily traffic (cpd)
DDHV = directional design hourly volume (mph)
K = percent of AADT occurring in the peak hour, and
D = percent of peak-hour traffic in the heaviest direction.

A K value of 0.09 was used for the roadways. A D value of 60 percent was used, going
westbound and northbound during the AM peak hour, and eastbound and southbound
during the PM peak hour. To estimate total background AM and PM peak hour turns, a
nonlinear programming procedure was developed. This inputs the approach and departure
volumes determined above and a starting estimate of percent right and left turns for each
approach,

Cooley Srarfon T/'a]j'Ec Impact Sruffp
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This procedure produces tum volumes, which minimizes the following objective
function:

Min. K : 2<vE - Vc)2 + 9.5 x 2(TE - 2c̀ )

Subject to: Total approach volume = Total depamlre volume
Approach volumes are held constant
All Tums are non-negative
Approach and departure volumes are summation of turn volumes

Where : VE, Vo Estimated and output approach and departure volumes
TE ,To = Estimated and output turning volumes for each approach.

Before running the optimization routine, total approach and departure volumes are
balanced. This approach was used to estimate background traffic for Year 2025.

The resulting background average daily traffic for Year 2015 is shown on Figure 6, while
the resulting average daily traffic for Year 2025 is shown on Figure 7, with AM and PM
peak hour turning movements for Year 2025 shown on Figure 8.

TOTAL TRAFFIC

Total traffic is the sum of the site traffic plus the background traffic, Total estimated Year
2015 average daily traffic is shown on Figure 9. Total estimated average daily traffic for
Year 2025 is shown on Figure 10, with AM and PM peak hour turning movements
shown on Figure ll for Year 2025.

TRAFFIC ANALYSIS

For Year 2015, generalized average daily service volumes by level of service (LOS) were
used to estimate needed lanes, These daily service volumes were taken from Table 4-2 of

Quality/Level of Service Handbook, prepared by State of Florida Department of

Transportation, 2002. Excerpts from this publication are found in Appendix E. Level of

service C was used to determine the break point between two-lane and four-lane roads,

and Level of service D volume was used to determine the break between four-lane and

six-lane roads. Roads operahlng at the low end of the range of service volumes are not

recommended to have medians. These are minor arterials or collectors. The resulting

recommended lanes for Year 2015 are found on Figure 12.

For Year 2025, the critical intersections were analyzed using the methodologies presented
i n the Highway Capacily Manual, 2000 Edition, and were evaluated using HCS 2000
Software. Capacity analysis was completed for both AM and PM peak hours for total
Year 2025 traffic including full site buildout conditions.

Cooley Station Tra]§9c Impact Snap:
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Signalized intersection analysis is based Qu control delay.
Control delay includes initial deceleration delay, queue
move-up time, stopped delay, and final acceleration delay.
The level of  serv ice (LOS) cr i ter ia f or signalized
intersection analysis is presented in Table 4. The
signalized intersection analysis used a cycle length of 94
seconds.

Table 4
Level of Service Criteria for

Signalized Intersections

Unsignalized intersections were analyzed as STOP sign
controlled intersections using the unsignalized intersection
portion of the HCS 2000 Software, The LOS for the
"worst" turning movements is reported for unsignalized
intersections. Usually, this is the left turn from the minor
street or access drive. The LOS criterion for unsignalized
intersections is reported in Table 5,

Cooley Sla rforz Tr'a]j'ic Inzpac! Study

Level  of Control  Delay
Service (sec./vch.)

A _< 10.0

B > 10.0 and S 20.0

C > 20.0 and $35.0

D >35,0 andS55.0

E > 55.0 and S 80.0

F > 80.0

Source: Exhibit 16-2, Highway
Capacizjv Manual 2000,

Transportation Research Board

All unsignalized intersections were analyzed as full
access intersections. STOP sign control was set on the
minor street approach. Table 5

Level of Service Criteria for
Unsignalized IntersectionsMost of the sandy intersections will operate at an LOS C

or better under future conditions, with two exceptions,

The unsignalized intersection of Cooley Loop South and
Cooley Loop W est  exper iences an LOS E in the
morning peak hour for northbound left turns. In addition,
the signalized intersection of Williams Field Road and
Racker Road experiences an LOS D i 1 the evening peak
hour.

Cooley Station Tragic Irnpacl Study
Level of Control Delay
Service (sec./veh.)

A <_ 10.0
B >- 10.0 andSl5.0
C > 15.0 and 5.25.0
D >25,0 andS35.0
18 > 35.0 and S 50.0
F >50.0

Source:Exhibit I7-2, Highway
Capacity Manual 2000, Transportation

Research Board.
The resulting levels of service are shown on Figure 13
for Year 2025 conditions. HCS worksheet summaries
are included in Appendix A.

DESIGN ISSUES

Proposed Roundabouts

Roundabouts are proposed at  several  locat ions throughout the Cooley Station
development, including several located along BoUlevard Road between Cooley Loop
South and Racker Road. All are on local or collector streets. If the outside radius of the
circular roadway is between 100 and 110 feet, the roundabouts will provide adequate
capacity, improved safety and tnlcks and tire tnlcks will be able to maneuver through
them.

Cooley Station Tra]j'ic Impact Stuart/
Page 28
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Right Turn Lanes
.--=a

Right tum deceleration lanes are justified at the following locations due tn high volumes
of right turns:

Si

•

9

Power Road at Williams Field Road (southbound to westbound and eastbound
to southbound)
Racker Road at Ray Road (westbound to northbound and eastbound to
southbound).

These are right turn lanes at signalized intersections that will experience high peak hour
tomin volumes and for which the: right turn lanes result in an overall reduction in delay.

SIGNAL WARRANTANALYSIS

The Maricopa Department of Transportation (MCDOT) has adopted guidelines for
determining if trafiio signals are warranted on the basis of estimates of average daily
traffic (ADT). These are established by Policy/Procedure Guideline 4-4.6. These
guidelines extrapolate the traffic signal warrants of the Manual on Uniform Traffic
Control Devices (MUTCD) to estimates of total daily volumes. The guidelines are found
in Appendix H.

Year 2015
"̀ 1

These procedures were utilized with the average daily traffic volumes for Year 2015 at
the following intersections:

9

3.

Williams Field Road at Cooley Loop East
Rocker Road at Cooley Loop North
Racker Road at Williams Field Road
Rocker Road at Cooley Loop South
Racker Road at Boulevard Road
Williams Field Road at Cooley Loop West

|

I

I

I
I
;
|

E
l

Signal warrants were not completed for the following intersections since signals currently
exist at these intersections:

Racker Road at Ray Road
Racker Road at Pecos Road
Williams Field Road at Power Road

•

•

Table 6 compares approach volumes and warranting volumes for the above referenced
intersections.

I

"1
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Table 6
Traffic Signal Needs Using ADT Volume Warrant (Year 2015)

Intersection

v

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Cooley Sfafinn Traj'?c Impact
W i l l i am s  F i e l d

Road a t  Coo ley
Loop  Eas t

3 I ,585
12,000
7 , 340
3 , 000
Yes

Sandy
Rocker Road at

C o o l e y  L o o p
N o r t h
21 , 810
12,000
5 , 480
3, 000
Y e s

Racker Road at
Williams Field

Road
29,290
12,000
23,270
4,000
Yes

Intersection

I
I
I
I
I
I

I

F

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

As can be seen from Table 6, the following intersections are anticipated to meet traffic
signal warrants fro Year 2015 conditions:

• Williams Field Road at Cooley Loop East
| Reeker Road at Cooley Loop North
» Racker Road at Williams Field Road
• Racker Road at Cooley Loop South
• Rocker Road at Boulevard Road
• Williams Field Road at Cooley Loop West

Reckon Road at
Cooley Loop

South
22,405
12,000
7,540
3,000
Yes

Williams Field
Road at Cooley

Loop West
28,980
12,000
6,230
3,000
Yes

Racker Road at
B ou l eva rd

R o a d
17,250
12,000
7,800
3 , 000

Yes

Year 2025

I
al

l

These procedures were utilized with the average daily traffic volumes for Year 2025 at
the following intersections :

• Racker Road at Galveston Road
1 Williams Field Road at Wade Drive
I Williams Field Road at Access 2
• Williams Field Road at Access 1

143 Table 7 compares approach volumes and warranting volumes for  the above referenced
intersections.

3

J

Ar
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Table 7
Traffic Signal Needs Using ADT Volume Warrant (Year 2025)

Intersection

Major Street I~'J)T
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Wa1Tant'?

Cooley Station Traffic Impact! Jurua
Racker Road at
Galveston Road

24,575
12,000
8,190
3,000
Yes

Williams Field Road
at Wade Drive

29,830
12,000
3,450
3,000
Yes

Intersection

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Williams Field
Road at Access 1

28, 185
12,000
9,000
3,000
Yes

Williams Field
Road at Access 2

33,225
12,000
9,410
3,000

Yes

As can be seen from Table 7, the following intersections are anticipated to meet traffic
signal warrants fro Year 2025 conditions :

Reeker Road at Galveston Road
Williams Field Road at Wade Drive
Williams Field Road at Access 2
Williams Field Road at Access l.

I

•

RECOMMENDATIONS

The proposed site is a mixed residential and commercial site that will generate an
estimated 117,006 total trip ends per day, with 4,373 morning peak hour outbound trips
total and 6,100 evening peak hour inbound trips total. The traffic disperses in such a way
that it can be accommodated on the internal driveway and connecting arterial system with
the following recommended improvements. Recommendations are shown on Figure 12
for Year 2015 and Figure 13 for Year 2025. Town of Gilbert standard cross sections are
found in Appendix F.

Year 2015 Conditions:

• The following roadways are recommended to be four-lane, divided roadways for Year
201 S:

Williams Field Road (west of Cooley Loop East and east of Access 2)

Power Road

ET

81

3

3
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Williams Field Road between Cooley Loop East and Access 2 is recommended to
have three lanes in each direction.

The ibllowing roadways are recommended to be four-lane roadways for Year 2015
conditions:

Ray Road
Racker Road

The following roadways are recommended to be four-lane roadways for Year 2015
conditions:

Galveston Road
Boulevard Road
Wade Drive
Cooley Loop
Williams Field Road (east of Power Road).

Locations where traffic signals are expected to be warranted by 2015 are shown on
Figure 12, and include the following:

s Williams Field Road at Cooley Loop East
» Rocker Road at Cooley Loop North
» Rocker Road at Williams Field Road
• Racker Road at Cooley Loop South
» Rocker Road at Boulevard Road
u Williams Field Road at Cooley Loop West

Year 2025 Conditions:

Right tum deceleration lanes are recommended at the following locations:

• Power Road at Williams Field Road (Southbound to westbound and eastbound
to southbound)
Racker Road at Ray Road (westbound to northbound and eastbound to
southbound).

The internal collector streets should be designed in accordance with the Town of
Gilbert design standards.

9 Power Road and Ray Road are recommended to be six-lane roadways per the Town
of Gilbert standards.

J The proposed roundabouts, including several located along Boulevard Road between
Cooley Loop South and Racker Road are recommended to have an outside radius of
the circular roadway between 100 and 110 feet. The roundabouts wil l  prov ide

I
141

3

3

Ii

J

3

3

3

l
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3
adequate capacity, improved safety and 'mocks and fire trucks will be able to
maneuver through them.0

• Additional traffic signals are recommended at the following locations for Year 2025
(recommendations arc shown on Figure 13-1 and Figure 13-Z):

Rocker Road at Galveston Road

Williams Field Road at Wade Drive

Williams Field Road at Access 2

Williams Field Road al Access I
I
l

I
z

aS

I
-L

l a

I

3

Sr

3

3

513

58

8

3

3

13
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APPENDIXA:

CAPACITY SUMMARIES



Site information

Racker Rd at Ray Road
AI! other areas

Gifberf

Intersecfinn
Area Type

Jurisdiction

Analysis Year

Project Io Racker Road at Ray Road AM Pk
Hr-2025

EB WB NG SB
LT TH RT LT WE RT LT TH RT LT TH RT
1 3 f 1 3 1 7 2 O 1 2 o

Ne Group L T R L T R L TR' L TR
35 457 218 25 432 359 398 435 240 315 345 6
0 0 0 O 0 0 0 0 0 0 0 0

as-Hour Factor, PHF 0. 92 0.92 0.92 o. 92 0. 92 0.92 0.92 1192 0.92 0.92 0.92 0. 92
A A A A A A A A A A A A

2. 0 2. D 2. 0 20 2. 0 2.0 2, O 2.0 2. 0 2.0
'tension of Effective Green, e 2.0 2. 0 2.0 2.0 2. 0 2.0 2.0 2. D 2.0 2.0

3 3 3 3 a 3 3 3 3 3
3. 0 3.0 3. 0 3. 0 3.0 3. 0 3. 0 3.0 3. 0 3.0

bring/Metering I 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.000
0. 0 D. 0 0. 0 0.0 0. 0 0.0 0. D t o 0.0 o. 0
0 0 60 o 0 0 o 0 40 O 0 0

1€ Vvidlh 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12. 0 12.0
N D N N 0 N N 0 N N 0 N

see Stopping, Na 0 0 a O 0 0 0 0 0 o
3.2 3.2 3_2 3.2

EW Pam 02 03 DO NS Perm Excl. Left 07
G= 27.0 G : c ; : : G:  25,0 G = tD.4 G :

4Y : y= y = : Y=4 Y=4 Y :

CycleLength, C = 74.4
Iah soup apac , unto ea;/,and LOS Determination

EB WB NB SB
LT -TH RT LT TH RT LT TH RT LT TH RTused Flow Rate, v 38 497 1 ?2 27 470 390 433 590 342 382
314 1878 586 301 1878 586 555 1158 514 1212

0. 12 0.25 0.29 0. 09 0.25 0.57 o. as 0.60 0. 67 0. 32
al Green Ratio, g/c 0.35 0.36 0.35 0.36 0.36 0.36 D, 53 0.34 0.5.3 0.34

,Monm Delay, dl 15,8 16.7 16.9 15.6 16.6 19,9 15.2 20. 5 21.1 18.3
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1. D00 1.000 1. 000

ay Calibration, k 0.11 0. H 0.11 0.11 0.11 o. 24 0.24 0.18 0.24 0.11
0.2 0. 1 0_3 0. 1 0. 1 2,9 2. 5 0. 8 3.3 0. 2

0. 0 D. 0 0.0 0. 0 o.0 0.0 0_U 0. 0 0.0 0.0
.1trol Delay 15.0 1G_8 17.2 157 16.7 228 18.7 21.3 24.4 18.5

B 8 B B B C 8 C C 8
16.8 19.3 20.3 21.3

B B C C
19,6 Xe = 0.75 intersection LOS B

HCS'*"' DETAILED REPORT I

:Kate Performed

SAD
TASK Eng

71/8/2005

J -- . .
hlwlume and T1/mng Input

Heat Vehicles, %HV

timed (P) erA<:tuated (A)

i8ial Unmet Dem and, Qb

?°d! Bike I RTOR Volumes

asking /Grade/Parking

lm

me for Pedestrians. Go

I

08

ration of Analysis, T = 0,25

I

s

I

I

I

J

I

JuneGroup Capacity, c

I

l

I

163
1
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Lane Group L T R L T R L TR L TR

Initial Queue/Lane 0.0 0. 0 0.0 0. 0 0. 0 0. 0 G. 0 0 0 0.0 0.0 r~

Flow Rate/Lane Group 38 497 172 22' 470 390 433 590 342 382

Satf1ow.'Lane 864 1900 T615 830 1900 1515 T238 T810 971 1894
l x -

I.
¢

Capacity/fLane Group 314 1878 586 301 1875 588 655 1155 514 1212

l,= lFlow Ratio 0. 0 0.1 0.1 0.0 0. 1 0.2 0.3 0.2 0.4 G. 1

v/c Ratio D. 12 0.26 0.29 0.09 0.25 0.67 0.65 0.60 0,67 D. 32
IU1

L "I Factor 1000 1.000 1.000 1. OOO 1000 1.000 1.000 1.000 1. 000 1.000

Arrival Type 3 a 3 3 3 3 3 3 3 3

:FE
. -LuPlatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Q1 0.5 2,7 2. 5 0.4 2.5 6. 8 4.8 5.2 3.8 3.1
I 5

I
L u

ka 0.3 0.5 0.4 0.3 0. 5 0.4 0. 5 0.5 0.4 o. 5

QS o. 0 O. 2 0.2 o. O 0,2 0.9 0.9 0. 7 0. 8 o. 2

Q Average 0.6 2 8 2. 7 0.4 2.7 7. 6 5.7 6. g 4. 5 3_3

fB% 2. 1 2. 0 2.0 2. 1 2.0 1.9 1.9 1.9 2.0 2,0 El

Back of Queue 1,2 5.7 5. 5 ab 5.4 14.4 11.1 13. 1 9.1 6.6

Queue Spacing 25. 0 25.0 25.0 25. 0 25.0 25.0 25.0 25.0 25.0 25. 0

Queue Storage 0 0 0 0 0 0 o 0 0 0

Average Queue Storage Ratio

95% Queue Storage Ratio

l l

1 1/8/2006

BAC K-OF-QUEUE WO RKSHEET

General informat ion

Projeczt Description Racker Road at Ray Road AM Pk Hr-2025

Average Back of Queue -|

1

|

»

1

L
3. i

Percentile Back of Queue (95th percentile]

]
l

i

i
Queue Storage Ratio

I [I
Copyrighi ©2005 University Rf Florida, All Rlgms Reserved H(3,$-+1-u Version 5.2 Ganeraiezt 11/512506 3
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~neral Information Site Information
analyst

Ne Performed

Intersection GalvestonRd a! Wade Drive
Jurisdiction Gilbed
Analysis Year 2025

Lagency/Co. TASK Eng

alyss Time Period AM PK Hr-2025

North/Souih Street: WadeDrive
'erection Orientation; East-West StudyPeriod (hrs)i 0.25

Eastbound Westbound
ivemenl 1 2 3 4 5 6

L T R L T R
5 68 5 5 25.3 5

0.92 092 0, 92 0.92 0. 92 0.92
.OrlyFlowRate, HFR (vehfh) 5 73 5 5 274 5
cent Heat Vehicles 0 0
DianType Urrdivided
Chanrnelized 0 0

1 1 o 1 1 o
L TR L TR

stream Sigma I 0 0
Northbound Southbound

Jqvement 7 8 9 10 11 12

,ume (vehlh)
L T R L T R

18 55 8 5 18 5
peak-Hour Factor, PHF 0.92 0. 92 0.92 0.92 0. 92 0.92

19 59 8 5 17 5
.recentHeavyVehicles 0 0 0 0 0 0

Percent Grade (%) 0 0
N N

forage 0 0
0 0

1 1 o 1 1 D
Mguratian L TR L TR

roach Eastbound Wesfbou nd Northbound Southbound
cement 1 4 7 a g 10 11 12
e Configuration L L L TR L TR
ehml 5 5 19 67 5 22

1295 1533 558 585 508 593
0.00 0.00 0.03 0.11 0.01 0.04

.V» queue length 0.01 0.01 0.11 0.38 0.O3 0. 12
7. 8 7.4 11.7 11.9 12.2 11,3
A A 8 8 B 8

roach Delay (s/veh) aD 11.9 11.5

B B

TWO-WAY STOP CONTROL SUMMARY

°i'ojec1 Description
8.t/West Street:

Ga/ves!on Road at Wade Drive AM Pk Hr-2025
Galveston Road

chicle Volumes and Adjustments

t"'5Jrly Flow Rate, HFR (eh/h]

§e.lay, Queue Lenqdm, and Level of Sewice

vfi9l'4 2005 university of Florida, A11 Rlghls Reserved HCS4-'* Versior\5.2 Generated: menace 4:58AM



actionraI 1 fo
Site information

\Merge(:iion
Anaivst MG

Aqen ICO. TASK Eng

Date Performed 8/8/2006

Anaivsis Time Period AM PK Hr-2025

Jurisd1c:tion Gilbert

Analysis Year 2025

as est Street: Galveston Road NorthlSouth Street: Wade Dive

East-Westnt rseclicn Orientation:
Study Period hrs ; 0.25

Maier Street Eastbound Westbound

Movement 1 2 3 4 5 5

L T R L T R

Volume (eh/h) 5 58 5 5 253 5

Peak-Hour Factor, PHF 0.92 o. 92 092 0,92 0.92 o 92

Hourly Flow Rate HFR (eh/h) 5 73 5 5 274 5

Percent Heavy Vehicles O 0

Median Type
Urrdfvided

RT Channelized
0 0

Lanes 1 1 D 1 1 o

Configuration L TR L TR

Upstream Signal 0 0

nor Street Northbound Southbound

Movement 7 8 9 11 12

L T R L T R

Volume (veNt 18 55 8 5 16 5

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 O,92 0.92

Hourly Flow Rate, HFR (veluM) 19 59 8 5 17 5

Percent Heavy Vehicles o O 0 0 o 0

Percent Grade (%) 0 0

Flared Approach N N

Storage O
0

RT Chan nelized
0

Lanes 1 1 0 1 1

Configuration L TR L T R

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 B g so 11

Lane Configuration L L L TR L

v (veluM) 5 5 19 67 5

c (ml (vehlh) 1295 1533 558 586 508

v/c 0.00 0.00 0.03 0,11 0.01

95% queue length 0.01 0.01 0,11 0.38 0.03

Control 'alay (sfveh) 7. 8 7.4 11.7 11.9 12.2

LOS A A B 8 B

Approach Delay (s/vehl 11.9 1 1.5

Approach LOS B 8

11/8/2006

TWD-WAY STOP CONTROL SUMMARY

Galveston Rd at Wat1e'Dn've

Proved Description Galveston Road at Wade Drive AM Pk Hr-2025

Vehicle Volumes and Adjustments

D

0

'Delav. Queue Length. and Level of Service

Copyright ©2005 Ufmivefsily :if Florida, All Rights Reserves
HCS*** V€lSiOR 5.2

G6DB¥'3lad: 11/B/2c



antral Information Site Information

nalysl

ate Performed

Intersernlon Galvesfcm Rd at Wade Drive
Jurisdiction Gilbert
Analysis Year 2825

|agency/Co. TA SK Eng

walysls Time Period PM PK H!-2025

North/South Street: Wade Drive
erection Orientation: East-west Study Period (hrs); 0.25

tI t rr Eastbound Westbound
1 2 3 4 5 6
L T R L T R

Hume (eh/h) 5 241 5 5 115 5
as-Hour Factor, PHF 0.92 0. 92 D. 92 a .92 0, 92 Q 92
uri Flow Rate, HFR (vehfh) 5 261 5 5 124 5
rcenl Heavy Vehicles 0 o

.Dian Type Undfwugd

. Channelized o 0

1 1 o 1 1 O

L TR L TR
'stream Signal o O

Northbound Southbound
7 B g 10 11 12
L T R L T R
7 25 23 5 59 5

Peak-HourFactor. PHF 0.92 0.92 0,92 0.92 0. 92 0.92
7 27 24 5 64 5
0 0 0 o 0 0

ercenl Grade (%) 0 0

N N
Storage 0 0

C O

1 1 O 1 1 0
figuration L TR L TR

roach Eastbound Westbound Northbound Southbound
cement 1 4 7 8 g 10 11 12

L L L TR L TR

5 5 7 51 5 69

1469 1310 473 S23 495 545

0.00 O. OF 0.01 0.08 0.01 0.13
vo queue length 0.01 0 OF a D5 0.27 D.03 0.43

7.5 7. 8 12.7 11.3 12.3 12.5

A A B 8 8 8
)roach Delay (sfveh) 11.5 12.5

B 8

TWO»WAY STOP CONTROL SUMMARY

lroiect Description
3stlwest Street:

Galveston Road at Wade Drive PM Pk Hr-2025
Galveston Road

hide Volumes and Adjustments

§ "Orly Flow Rate, HFR (veNa)
i _went Heavy Vehicles

5£Ilv. Queue Length, and Level of Service

!rgfi In2005 umversiey of Florida, Nl Rights Reserved HCS+"' Version 52 Generated: 11182006 4259 AM



EB WB NG

RL
,IL

LT TH RT LT TH RT LT TH RT LT TH

umber of Lanes, NI 1 1 0 1 7 0 1 2 D 1 2

Lane Group L TR L TR L TR L TR

'plume, V (mph] 50 37 155 5 151 45 35 977 5 12 700 8
a Heavy Vehicles, %HV 0 0 0 0 0 0 D 0 0 0 0

0.90 0.90 0.90 o. 90 0.90 0.90 0 90 0.90 0.90 0.90 0.90 0.90

Qretimed (P) or Actuated (A) A A A A A A A A A A A Fm

~tart-up Lost Time, 11 2.0 2.0 2.0 2. 0 2.0 2.0 2.0 2.0

2.0 2. D 2.0 2.0 2_0 2.0 2.0 2.0 r.-

3 3 3 3 4 4 4 4 8:
Init Extension, UE 3. 0 3.0 3. 0 3.0 3.0 3.0 3.0 3.0

1.000 1.000 1.000 1.000 1,000 1.000 1,000 1. 000 Mn,
:Mr

o o 0.0 0.0 0.0 0. D 0. 0 0.0 0.0

"ed I Bike I RTOR Volumes 0 0 o O O O 0 0 0 0 o o
EL,_,_.

N
#-
lu-
a n

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

N O N N 0 N N 0 N N 0

='arkingManeuvers, Nm

0 0 0 o O 0 0 0

3.2 3.2 3.2 3.2

°hasing EW Perm 02 03 04 NS Perm 05 07

G:  19,0 G : : : G= 33.0 r3.= :

Timing Y=4 Y : Y = 4 :

Duration of Analysis, T = 0.25
Cycle Length, C = sao

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

»Ad]usted Flow Rate,v 67 214 6 219 40 1092 13 798

Lane Group Capacity. c 341 529 345 581 351 1958 234 1982

plc Ratio, X 0.20 0.40 0.02 Asa 0. 11 0.55 0.05 0.40
E.-

-Total Green Ratio, plc 0.32 0.32 0. 32 0.32 0_ 55 0.55 0.55 0.55

Uniform Delay, d, 14.9 16. 1 14. 1 15,9 5.5 8. 7 6.3 7.5 Er.
Progression Factor, PF 1.000 1.000 1.000 1,000 a581 0.581 0.681 0.581

Delay Calibration, k 0.11 0.11 0.11 :011 0.11 0.15 0.11 0.11

Incremental Delay. dz 0. 3 0,5 o_o 0.4 0.1 0.3 o.1 0. 1

: Initial Queue Delay, ds 0.0 0.0 0.0 0.0 o o 0. 0 0.0 0.0

Control Delay 15.2 16.6 14.1 16.3 4. 5 6.3 4.4 5.5

Lane Group LOS B 8 B 8 A A A A

ApproachDelay 16.3 16.3 6. 2 5.4

Approach LOS B B A

Intersection Delay 8.0 x= 0.50 lnlerseaion LOS

II"

Galveston RoawRecker Road
All other areas

Gfmerr

I

ate Performed

JL
TA SK Engineering

11/7/2005 it? l

HCS+' DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ro

4 -

Galveston Road at Racker Road AM
Pk Hr~2025

.5111 |
mina Input SB

[Peak-Hour Factor, PHF

Extension of Effective Green, e

'filial Unmet Demand, Qt

Parking !Grade I Parking

Min. Time for Pedestrians, Go
08

I

-G 1.4

pLane Group CaD8l:ifv. Control Delay, andLOS Determination

A 9 =__
A 1- _

Generaxedl 11»arzoos 5:01
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0.0 0. 0 0.0 00 0. 0 O. 0 o. 0

67 214 5 219 40 1092 13 798

1076 1570 1090 1834 538 1898 425 1892

apaciiy/Lane Group 341 529 345 551 351 1988 234 1982

0. 1 o. 1 0. 0 0. 1 0. 1 0.3 t o 0.2

0.20 0.40 0. 02 0.38 0.11 0. 55 0.05 0.40

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 4 4 4 4

1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33

1.0o 1.00 1.00 1 OD 0.61 0. 69 o. 50 o. 55

0.8 2.8 0. 1 2.8 0.2 4.3 0. 1 2. 6

" I 0.3 0.4 0.3 0.4 0.3 0. 6 0,2 as

0.1 0.2 0.0 0.2 0. 0 0. 7 o_o 0.4

0.9 3. 0 0. 1 3. 1 0. 2 4.9 0. 1 3.0

we% 2. 1 2.0 2.1 2. 0 2. 1 20 2. 1 2. 0

Eck of Queue
»

1.5 6. 1 0.2 6.2 05 9.6 0.2 6. 1

ueue Spacing 25. o 25.0 25.0 25.0 25.0 25. o 25.0 250

pee Storage 0 0 0 o 0 O 0 0

*forage Queue Storage Ratio

BACK»O F-QUEUE WOR KSHEET

general Informat ion

Qroject Description Ga/vesfon Road at Racker Road AM Pk Hr-2025

ver g e B ac k of Queue

ital Queue/Lane

ow Rate/Lane Group

percentile Back of Queue (95th percentile)

ueue Storage Ratio

5% Queue Storage Ratio

©2085 Urdvarsity DI Florida, Al Rights Resumed HCSW" Version 52 Ganelaied: 11/emacs 5:81 AM



Ana st MG intsrseciion Collector Rd at Eoulevard Rd
Agencyffjo. TASK Eng Jurisdiction Gilbert
Date Performed 8/8/2006 Analysis Year
Analysis Time Period AM PK Hr~2025

East!Wesl Street: Con/actor Road
intersection Orientation: East»West

Major Street Eastbound Westbound
Movement! 1 2 3 4 5

L T R L T R
Volume (vehlh) 3
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92

Hourly Flow Rate, HFR (vehlh) 0 0 o 3 D 2

Percent Heat Vehicles 0 0

Median Type

RT Channelized o D

Lanes O 0 0 0 0
I

o ll!

Ccrltiguration L TR LR

Upstream Signal 0 o

minorStreet Northbound Southbound
Movement 7 8 g ID 12

L T R L T
Volume (vehfh) 196 116 3 50
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 Q92 0.92
Hourly Flow Rate, HFR (vehfh) 0 213 128 3 54

Percent Heavy Vehicles 0 0 0 0 O

Percent Grade (%) 0 0

Flared Approach N N

Storage 0 D

RT Channelized o 0

Lanes 0 1 O 1 1 i0

Configuration TR L T

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 8 g 10 11

Lane CoMguration LTR TR L T

4 (vehfh) 3 339 3 54

C (m) (vehfh) 1635 955 569 890

plc too 0.35 0.01 0.05

95% queue length 0.01 1.62 0.02 0,19

Control Delay (s/veh) 7.2 10.8 11.4 9.3

LOS A B B A

Approach Delay (s/veh) 10.8 9.4

Approach LOS B A

1 1/'8/2006

general inf ormat ion

TW O-W AY STOP CONTROL SUMMARY

[Site Inf ormat ion

I

Lt

2025

-

Proiec*c Description Collector Road at Boulevard Rd AM Pk Hr-2025

3"-NorthISouth Street: Boulevard Road
study Period (hrs}: 0.25 -8tH

Vehicle Volumes and Adjus tments

6

I
2

0.92 573-

Undivided
FL
Ber*

III-r- I

I R ix

it.

r

2?
I

J

o

0 r

i

'Delav. Queue Length. and Level of Service

r
J
L
1

1

|

-7

I

IG

Copyright ©2005 University Rf Florina A11RightsReserved HCS+"" Version 5.2 Geneiaiem wafer
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rleral Information site Information

MG Intersection Collector Rd at Boulevard Rd
Ju risdidion G1/nerr
Ana sis Year 2025

ager\ /Co. TASK Eng
8/8/2005

alyss Time Period PM PK Hr-2025

North/South Street: Boulevard Road
East-Westsection Orientation: Study Period (hrs): 0.25

Eastbound Westbound
1 2 3 4 5 6
L T R L T R

'plume (eh/h) 12 2
0.92 0. 92 0.92 0.92 0.92 0.92

Idly Flow Rate, HFR (eh/h) 0 0 0 13 O 2

0 0

Undivided

D O

O 0 O 0 O 0

L TR LR
0 o

Elinor Street Northbound Southbound
*lament 7 8 g 10 11 12

L T R L T R
84 52 3 178

0.92 0 92 0. 92 0.92 0.92 0.92
O 91 55 3 193 O

O 0 0 0 0 O

'percent Grade (%) G o
"ed Approach N N

0 O
IT Channelized O o

O 1 0 1 1 o
.figuration TR L T

r
*roach Eastbound Weslbou nd Northbound Southbound

PIgment 1 4 7 8 g 10 11 12

LTR TR L T
.eh/h) 13 147 3 193

1536 937 767 863

0.01 0.16 0.00 0.22
tn queue length 0. 02 0.55 0.01 (185

7.2 9.6 9.7 10.4

A A A 8
roach Delay (sneed} 9.6 10.4

44 A B

TWO-WAY STOP CONTROL SUMMARY

roted Description Collector Road Ar Boulevard Rd PM Pk Hr-2025
PstNVest Street: Coflecfor Road

icicle Volumes and Adjustments

rrircent Heavy Vehicles

I

1rIy Flow Rate, HFR (vehfh)

I

leta. Queue Lenulh. and Level of Service

r

t

I

iarrm 2oa5 University afFlariaa, An Rights Reserved HCS+*"1 Version 5.2 Generated' 11/srzuaa 5:04 AM
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Genera! Information Site information

Analyst MG Intersection
Agency/Co, TA SK Eng Jurisdiction
Date Performed 818/2005
Ana sis Time Period AM PK Hr-2025

Analysis Year

lntersectian Orientation: East-West

Major Street Eastbound Westbound
Movement 1 2 3 4 6

L T R L T R
Volume (vehlh} 114 46 19 15
Peak-HourFadol, PHF 0. 92 0.92 0.92 092 0.92
Hourly Flow Rate, HFR [veh/'h) 0 123 49 20 17 0

Percent HeavyVehicles 0 Q- O

Median Type

RT Channelized O

Lanes o 1 0 1 1 Ruo

Configuration TR L T
Upstream Signal 0 o

Minor SWat Northbound Southbound
Movement 7 8 g 10 11 12

L T R L T R
Volume (vehlh) 3 9
Peak-Hour Factor, PHF 0.92 0. 92 0.92 0.92 0.92 0.92
Hourly Flow Rate HFR (eh/h) 3 0 9 0 0

Percent HeavyVehicles 0 D 0 0 a

Percent Grade (%) 0 0

Flared Approach N N
Stooge o D

RT Channelized 0 o

Lanes o 0 o 0 O I0

Configuration LR

Approach Eastbound Westbound Northbound

Movement 1 4 7 8 g 10 11 -

Lane Configuration L LR I
v (vehfh) 20 12

C (m) (vehfh) 1417 859

J/1: 0.01 0.01

95% queuelength 0.04 0. 04

Control Delay (slveh) 7. S 9.2 3

Los A A

Approach Delay (sfveh) 9.2

Approach LOS A

11/8/2006

TWO-WAY STOP CONTROL SUMMARY

i
I

Cooley Loop N/Conley Loop W
Quberr
2025

-

Project Description Cooley Loop North of Cooley Loop Wes¢AM PkHr-2025
LEast/West Street: Cooley Loop North INQrH'l/South Street: Cooley Loop West

Study Period (hrs; 0.25
A..

.3

Vehicle Volumes and Adjustments

I

I

I

0.92

r -  .

s

Undivided

r

I

I

D It

I

0

O

I | .

r

i
Dei av. Queue Length. and Level of Service

I

Southbound

i
1

Ar

\

capyrighl©2D05 Univafsity of Florida, All Rights Reserved HCS+*" Version 5.2 G8rlBI2I8d; 11188086
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TWO-WAY STOP CONTROL SUMMARY

antral lnfnrrnation Site information

|lA ency/Co. TASK Eng
Dyna st MG Intersection Co '1 Fey LoopN./C " 1 Vey Loop W

Jurisdic.1ion Gilbert
Anal sis Year 2025

8/8/2006
no sis TimePeriod PM PK Hr-2025

NsMest Street: Cooley Loop North NorthJSouth Street: Cooley Loop West
Study Period (hrs), 0.25

Eastbound Westbound
1 2 3 4 5 eL T R L T RHume (vehfh) 67 13 2 30as-HourFactor,PHF 092 0.92 0.92 0.92 0,92 1192»Orly Flow Rate HFR (vehfh) 0 72 14 2 32 0

recent Heavy Vehicles D
O

0 ion Type Undivided
`Channelized o 0

0 1 O 1 1 0
TR L T

~slream Signal 0
O

Northbound Southbound
7 8 9 ID 11 12
L T R L T R20 42

Peak-Hour Factor PHF 0.92 0.92 0.92 0.92 0.92
n

0.92
21 0 45 0 0 0

O O 0 D 0 D
Percent Grade (%) 0 o

N N
Storage 0 0

0 0
0 0 0 D 0 Ofiguration LR

Eastbound Westbound Northbound Southbound
cement 1 4 7 8 g 10 11 12

L LR

2 85

1523 952

0. 00 0.07
v,queue length 0.00 0. 22

7.4 9. 1

A A
Jro ash Delay {sneed)

444 9. 1

an-l A

I

lvroiect Description Cooley Loop North at Cooley Loop West PM Pk Hr-2025

erection Orientation:

chicle Volumes and Ad1ustm.ents

East-West

4. Orly Flow Rate, HFR (vehfh)

I 'cent Heavy Vehicles

Inlay,Queue Length, and Level ofService
I

'¢:ight©2005 University o1FIarida. All Rights Reserved
HCS**1l Verslon 5.2 Generated: 11»B:2aoa 5:95 AH



General Information Site Information

MG

TA SK Eng

8/8/2006

Analyst

Ager qt of Co.

Date Performed

Tlme Period

Racker Rd/ Cooley Loop North
AH other areas

Gilbert

Intersedlow
Area Type

Jurlsdirfnon

Analysis Year

Project ID Racker Road atCooley Loop North
AM Pk Hr-2025

EB WB NB SB

LT T H RT LT TH RT LT TH RT LT TH

Number of Lanes, NI 1 1 0 1 1 0 1 2 O 1 2

Lane Group L TR L TR L TR L TR

Volume V{vph) 64 34 40 106 36 44 5 875 5 59 856

'/> Heavy Vehicles. %HV 0 O 0 O 0 0 0 0 O 0 0

Peak-Hour Favor, PHF 092 0.92 0.92 0.92 0.92 o.92 0 92 092 0. 92 0.92 0.92

Prelimed (P) or Adualed (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2.0 2.0 2 0 2.0 20 2. 0 2.0

Exterlslorl of Effective Green, e 2. 0 2.0 2.0 2. 0 2.0 2.0 2. 0 2.0
Ar,-5v3IType_AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 30 3.0 3.0 3.0 3.0 3. o 30
Filtering/Metering, I 1.000 1.000 1. 000 1.000 1.000 1.000 1.000 1.900

Initial Unmet Demand, Go D. 0 DO 0.0 0 O 0.0 0.0 0. 0 Q0

Pad / Bike I RTOR Volumes 0 o 0 0 0 D 0 0 0 O 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Parldng / Grade! Parking N O N N 0 N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping, Na o 0 0 D 0 O 0 o
Mm. Wimp for Pedestrians, Gr 3.2 32 32 3.2

Phasing EW Perm Excl. Les 03 GO NS Perm End. LeR 07 OB

Timing
G: 25.1 G= 3.0 : : G= 32.1 G: 5.4 G= :

Y- 4 Y = O : : Y=4 Y=0 v = :

Duration of Analysis, T = 0.25 Cycle Length, C = 73 6

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 70 80 115 87 5 956 64 932

Lane Group Capacity, c 581 596 588 594 353 1577 355 197
v/c Ratio, X 0.12 0.13 0.20 0.15 0.01 O 61 0. 18 0,59

Total Green Ratio, QIC 0.44 0.34 0.44 0.34 0.56 0.44 0. 55 0,44

Uniform Delay, d, 13 g 15.7 14.2 15.8 15.5 15.9 17.7 15,8

Progresslon Factor, PF 1 000 1.000 1.000 1.000 1 000 1.ooo 1.000 1.000

Delay Calibration, k 0.11 0.11 0.11 0.11 011 0.19 0.11 0.18

Incremental Delay, oz 0. 1 0. 1 0.2 o. 1 0.0 0. 7 0.2 0. 5

Initial Queue Delay, ds 0. 0 o.0 o_o o o 0. 0 0,0 0.0 a t

Control Delay 14.0 15.8 14.4 15.9 15.5 16.5 18.0 16.4

Lane Group LOS B B 8 B 8 B B 8

Approach Delay 155 15.5 16.6 165

Approach LOS B B B 8

Intersection Delay 15.4 Xc:038 Intersection LOS 8

11/8/*()0()

HCS+' DETAILED REPORT

Volume and Timing Input

Lane Group Capacity,ConN-or Delay, and LOS Determination

Copynghl<b 2005 Uruvprwny of F!0"lda, All Rlghr.s Reseweci HCS+v»l Vnrslon 52 Generztea. t1/BQDC



E B WB N B SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

a O G. D a t O D 0 D a D 0.0 0. 0

70 80 115 87 5 955 6-4 932

1332 7747 1347 1743 642 1898 529 t899

pacitwLane Group 581 596 588 594 363 1577 355 1577

I w Ratio 0. 1 0. 0 0. 1 0. 0 0. 0 0.3 0. 1 D.3

Ratio 0.12 0. 73 0. 20 0.15 0.01 0.61 0.18 0.59

1. OOO 1.000 1.000 1000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00

1_DO 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.8 1.1 1,4 1.2 0. 0 7.9 0.6 7.6

0.4 0.4 0. 4 0.4 O. 3 0.5 0 3 0.5

0, 1 o. 1 o. 1 0. 1 0. 0 0.8 0. 1 0.8

0,9 1.2 1.5 1.3 0.0 8_ 7 0. 7 8.4

2. 1 2.1 2. 1 2.1 2. 1 1.9 2. 1 1.9

1.8 2.5 3.O 2. 7 0 1 16.3 1.4 15.7

lee Spacing 25.0 25. 0 25.0 25 0 25.0 25.0 25.0 25.0

queue Storage 0 0 0 0 0 0 0 o

erase Queue Storage Ratio

BACK-OF-QUEUE WO RKSHEET

uer leral  inf ormat ion

F-ojed Description Racker Road at Cooley Loop North AM Pk Hr-2025

forage Back of Queue

rcentile Back of  Queue (85th percentile)

'laueue Storage Ratio

% Queue Storage Ratio

f>vrlght9 2005 Uriverslty of Honda. ALl Rights Reserved HCS+** Version 5.2 Gsnemlcdt wafznua 5:05 An



EB WB NB
(

SO

LT TH RT LT TH RT LT TH RT LT TH F l
VSNumber of Lanes, NIi f r O 1 1 O 1 2 0 1 2

Lane Group L TR L TR L TR L TR

Volume, V {mph) 51 104 20 50 23 T7 11 928 21 118 1290 ..z..
r I

% Heavy Vehicles, %HV 0 O 0 0 0 0 a O 0 O 0 8,

Peak-Hour Factor, PHF 0.92 0.92 o. 92 0.92 0.92 0.92 0.92 9.92 0.92 0.92 0.92 0.92

Prewired (P) or Actuated (A) A A A A A A A A A A A

Sta rt-up Lost Time, 11 2.0 2.0 2. 0 2. D 2.0 2.0 2. D 2.0

Extension of Effective Green e 2. 0 2. 0 2.0 2.0 2.0 2.0 2. o 2.0

Arrival Type,AT 3 3 3 3 3 3 3 3 F
I
l

Unit Extension, UE 3.0 3. o 3.0 3,0 3.0 3.0 3. 0 3.0

Filtering/Nlelering, ¢ 7.000 1.000 1.000 1.000 1.000 1.C'9 1.000 1.o00 ="§
L.:Initial Unmet Demand, Qu 0. 0 0. 0 0.0 0.0 0. 0 0. 0 0.0 O, 0

Pad I Bike I RTOR Volumes 0 O 0 0 0 o O O 0 0 O 0

Lane Wldth 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Parking I Grade I Parking N 0 N N a N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 0 D O O

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Excl. Left 03 O4 NS Perm Excl, LeH 07

G= 3.0 : : G :  32 . 1 G :  5 ,4 G :
Timing

G : 25,1

Y : 4 Y=D : Y = 4 Y=0 y = :

Durationof Analysis, T = £125 H;-\Cycle Length, C = 73.6

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 55 125 54 43 12 1032 128 1410

Lane Group Capacity, c 522 532 539 607 334 1573 334 1577

plc Ratio, x 0. 0.9 0.21 0.10 1107 0, 04 0_ 56 0.38 0.89

Total Green Ratio, g/c 0,44 0.34 0. 44 0.34 0.56 0.44 0.56 0.44

Unifom'l Delay, dl 12.9 17.2 14.5 16.4 24.8 16.4 22.3 19.2

Progression Factor, PF 1.000 1.ooo 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration. k 0.11 0.11 0.11 0.11 0,11 O. 23 a 11 0.42

Incremental Delay, d2 0.1 0.2 0.1 0.0 0.0 1.0 o.7 7.0 L 11
r..

initial Queue Delay, do 0,0 0. 0 0. 0 0. 0 0.0 0.0 0.0 0.0

Control Delay 13.0 17.4 14.7 16.4 24. 8 17.4 23. 0 25. 2
laLane Group LOS 8 B B B C B C c

ApproachDelay 15.1 15.5 17.5 25.9

Approach LOS 8 B 8

Intersection Delay 21.9 x = ass Intersection LOS

l 1/8/2006

Genera! information

Anaiysl MG
'Agency or Co. TASK Eng

Date Performed 8/8/2006

lTlme Period

HCS+" DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project !D

Racker Rd/ Cooley Loop Norl'h

Al! otherareas

Gilbert

r
ml I

Racker Road at Cooley Loop North
PM Pk Hr-2025

Volume and Timing Input

r t|-

1
I

\
' r
mf

l

Phasing EW Perm 'as r r.
'G

i I . Lane Group Capacity, Cnntrof Delay, and LOS Determination

ll1
J
l
I

I

I
i

l
J
| n
Lu

,,1..
L u

r

Ur

Copyright( ©2305 lJniva'srty of F1oricSa, All Rlghls Reserved Hes+*v Version 5.2
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT 'IH RT
L TR L TR L TR L TR

0, 0 0,0 0. O 0.0 0.0 0.0 0. 0 0.0

55 135 54 43 12 1032 128 1410

1425 1854 1234 1781 592 1893 592 1898

622 532 539 60? 334 1573 334 1577

D.D 0. 1 0. O 0.0 0. 0 0. 3 OF 0.4

2 atio 0.09 0.21 0 10 0.07 0. 04 0. 65 0.38 a BE

1,000 1.000 1.000 1,000 1.000 1.000 1,000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1 00 1. to 1.00 1.0o 1.00 1.00 1.00

0.6 2.0 0. 6 0. 6 0. 1 8.8 1.2 14.0

0. 5 o. 5 0.4 0.5 03 0.5 0. 3 0. 5

0. 0 0. 1 0_0 0. o 0. 0 1.0 0. 2 3. 5

0. 7 2, 'I o. 7 o, 6 O.1 9, 8 1.4 17.5

21 2. O 2. 1 2. 1 2, 1 1.8 2. 1 1_7

1,4 4.2 1.4 1.3 0.3 18.1 2.9 30. 2

ue Spacing 25. 0 25_0 25.0 25.0 25. 0 25. 0 25. 0 25.0

0 0 0 o o 0 0 0

BACK-OF~QUEUE WORKSHEET

ywied Description Racker Road atCooley Loop North PM Pk Hr-2025

rage Back of Queue

3

Gentile Back of Queue{95th percentile)

age Queue Storage Ratio

K, Queue Storage Ratio

"I?1t©2005 University of Florida, All Rights Resarvea
HCS+T" Version 52 Generated: 111812505 5'06Ak n



8~r\eral Information Site Information

IntersectionAnalyst MG
Jurisdiction GilbertTASK Eng
Ana sis Yearate Perfumed 8/8/2006

AM PK Hr-2025

Cooley Loop North at Boulevard Rd AM Pk Hr-2025Project Description

Vehicle Volumes andAdjustments
Westbound Es

Eastbound
4 5movement 1 2 3

L T R L T R

Volume (eh/h) 32 35 r
1

092 0.92 0.92 0.92 0.92
I

0.92

34 0 38 0 0 0

Peroeni Heavy Vehicles o 0

0 0 r-

1 0 1 0 0 0

configuration L R

0 0

Northbound
ovemenl 7 B 9 10 11 12

FL -R
go ,tn

L T R L T

plume eh/h 5 100 215

0.92 0.92 0.92 0,92 0,92 0. 92

'ouriy Flow Rate, HFR (vehfhl 5 me 0 0 233

0 0 0 O O

0 0

Rared Approach N N

0 D

RT Channelized 0 0

ones 1 1 0 D 1

L T

LDp[lo3ch Eastbound Westbound Northbound

1 4 7 8 9 10 11 12

L L T

(eh/h) 34 5 108

C (m) (eh/h) 1538 49.9 809

0. D2 0.01 0.13

0.05 0. OF 0.45 1.87

antralDelay(sfveh) 7.2 12.3 10.1 fag-
.as A B 8 B

approach Delay(s/veh) 10.2

B

TWO-WAY STOP CONTROL SUMMARY

. 5 .~~
CooleyLoop N,at Boulevard Rd

2o25 I I 11
_ll

\stAtes! Street: Cooley Loop North
lersection Orlentationz East-West

North.ISouth Street: Boulevard Rd
Study Period (hrs): 0.25 1

:as-Hour Factor, PHF

:>urly Flow Rate, HFR [eh/h)
I

undivided

`l

Southbound
I
I

t'*eak-Hour Factor, PHF

I5ercenl Heavy Vehicles

I

I
-|

0

TR

Delav. QueueLength. andLevel of Service
Southbound

F -hi-1
12.0

B

Genermed: 11192006 5209Aopyrigrrt Q 2005 Lknivasity vi Florida, All Rvgms Reserved HCS+*" Version 5.2
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~neral Information Site information

analyst

Te Performed

-

roted Description Cooke Loop North at Boulevard Rd PM Pk Hr-2025
North/South Street; Boulevard Rd

Intersection
Jurisdiction Gilbert
Analysis Year 2025

Agency/Co. TASK Eng

alyss Time Period PM PK H,-52025

section Orientation: _ East-West Stud period hrs): 025

v chic le Volumes and Adjushnents
Eastbound Westbound

,vgmenl T 2 3 4 5 6
L T R L T R

ume (eh/h) 73 88
k-Hour Factor, PHF 0.92 0,92 0.92 0.92 0.92 0.92

Ody Flow Rate, HFR [eh/h) 79 0 95 0 D D

0 0 44 -HP

Undivided

0 0

1 0 1 o o 0

L R

stream Signal 0 D

Northbound Southbound
7 8 g 10 11 12
L T R L T R

30 330 131 63
°eak-HpurFactor, PHF 0.92 0.92 0.92 0,92 D, 92 o. 92

32 358 0 o 142 68

0 0 0 0 0 0
°erceM Grade (%) 0 0

N N
0 0

O 0
t 1 0 0 1 0

figuration 1. T TR

roach Eastbound Westbound Northbound Southbound

/event 1 4 7 8 9 10 11 12

the Configuration L L T TR

79 32 358 210

1638 517 702 T23

0.05 0.06 0.51 0.29

"L

1 queue length 0.15 0.20 2.92 1,21

7.3 12.4 15_3 12.0

A 8 c 8

roach Delay (sfveh) v- 15. 1 12.0

lr-1 C B

TWO-WAY STOP CONTROL SUMMARY

It/West Sireetz Cooley Loop North

percent Heavy Vehicles

1" July Flow Rate. HFR (vehlh)

i _cent He a t Vehicles

"! laY. Queue Length, and Level of Service

go*[©2095 UrtiVef"5Vly Of Fl::ri§a, AllRights Reserved Hcsw Vers\on 5.2 Ganmatedj 418/2008 s;o9Aw



General Information Site information

MG
TA SK Eng

8/8/2005

Analyst
Agency or Co.

Date Performed

Time Period

lMlJfams Field Rd/Wade Drive

AH other areas

Gilbert

Intersection
Area Type

Jurusdnction

Analysis Year

Project ID
VI/HrramsField Road at Wade Drive
AM Pk Hr-2025

EB WB NB SB

LT TH RT LT TH RT L T TH RT LT TH

Number of Lanes, NI t 2 0 1 2 D 1 1 O 1 1

Lane Group I. TR L TR L TR L TR

Volume, V (mph) 23 1045 21 5 1279 14 91 17 5 13 5

% Heavy Vehicles, %HV 0 0 0 0 O 0 a 0 o 0 0

Peak-Hour Factor, PHF D. 92 0 92 0.92 092 O 92 0.92 0. 92 0.92 0.92 0. 92 0.92

Prewired (P) or Actuated (A) A A A A A A A A A A A

Start-up Lost Time, 11 2. 0 2.0 20 2 0 2.0 2.0 2.0 2. 0

Extension of ¥ERec,tive Green, e 2.0 2. 0 2 0 20 2. D 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3 0 30 3.0 30 30 3.0

Fnlterirlg/Metering. 1 1.000 1 000 1.000 1.000 1.o00 1.000 1.000 1.000

initial UnmetDemand, Qb a o o f 0. 0 0.0 o_o OD 0.0 0.0

Pad f Bikékl RTOR Volumes 0 0 0 0 0 0 U 0 40 O D

Lane Width 12.0 12.0 12.0 12 0 12.0 12.0 12.0 12.0

Parklng /Grade I Parking N 0 N N 0 N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping, NB 0 0 0 0 0 o 0 D

Min. Tlme for Pedestrians, Go 3.2 3.2 3.2 3.2

Phaslng EW Perm D2 OF DO NO Perm 06 07 DB

`l1ming
G r. 37.2 : : G :  20 .0 (3: : :

Yr : 4 "f: y= : Y=4 Y : Y :

Duration of Analysis, T = 025 Cycle Length, C = 55 2

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted FlOW Rate, v 25 1159 5 1405 go LB 14 60

Lane Group Capacity, c 122 2058 192 2051 4th 583 435 503

vlc- Ratio, X 0.20 0.56 o 03 0.58 0.24 0,03 0. 03 0. 12

Total GreenRatio, plc 0.57 0.57 0.57 0.57 0.31 0.31 0.31 0.31

Uniform Delay, dl 6. B 8.9 6 1 g 8 15.9 t5.8 15.8 16.3

Progression Factor, PF 1.000 1 000 1,000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.16 0.11 0.25 0.11 0.11 0_11 0.11

Incremental Delay, dz 0. 8 0 4 0. 1 0.9 0.3 O.0 0. o 0.1

Initial Queue Delay, d, o_o 0.0 0.0 0.0 0 0 0.0 0.0 0.0

Co ntrol Delay 7. 6 9 2 6.2 10.5 17.2 15a 15.9 16.4

Lane Group LOS A A A B B 8 B B

Approach Delay 9.2 10.8 17.0 15_3

Approach LOS A 8 B B

Intersection Delay 10.5 x==0.53 Inlerseaion LOS 8

l 18/2006 I

Hes+~ DETAILED REPORT

Volume and 77min9 Input

' Lane Group Capacity, Control Delay. andL05 Determination

Copyngm LE Quos Unfverslty of Ffonda An Rrqhts Resevau HCS+"' Version 52
genela1B<i 11.IBl2'



EB W B NB SB

LT TH RT LT TH RT LT TH RT LT T1-I RT

L TR L TR L TR L TR

0.0 0 0 0.0 0. 0 0 0 0 0 0. 0 0.0

25 1159 5 1405 go 18 14 60

213 1894 337 1897 1354 1900 1417 1639

122 2058 192 2061 418 583 435 503

0. 1 0.3 o. 0 a4 0. 1 o_o 0.0 0.0

Ratio 0. 20 0. 56 0.03 0. 68 0. 24 C183 0.03 0.12

7.000 1.o00 1.000 1.000 1. ODD 7.000 1,o0o 1,000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.o0 1.00 1.00 1.00 1.00 too

0.2 7.0 0. 0 9.4 1.3 o. 2 0.2 0. 8

0.2 0. 6 0. 2 0. 6 0. 3 0, 4 o. 3 a4

0.0 0.8 a. 0 1.2 0.1 0. 0 0. 0 0. 1

0.3 7. 7 0.0 10. 6 7.4 0.2 0. 2 0. 8

2. 1 1.9 2.1 1.8 2.1 2. 1 2. 1 2.1

0. 5 14.6 0.1 19.5 3.0 0. 5 0,4 1.7

are Spacing 25,0 25.0 25.0 25.0 25. 0 25. 0 25.0 25. D

0 o O 0 0 0 O 0

:rage Queue Siouage Ratio

3% Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

ge n e r a l Information

'ljecl Description I/WHarns Head Road at Wade Drive AM Pk Hr.2025

average Back of Queue

vrcentiie Back of Queue {95th percentile) I

ueue S torage Rat io

'ight Q2005 Univsrsily cry Florida, All Rights ReSEI'V8d
HCS4-*H Version 5.2 Geneuatadz waauoe 5:11 Ab.



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

1 2 0 T 2 O 1 1 0 1 1 8
Lane Group L TR L TR L TR L TR

Volume, V (mph) 82 1233 82 5 1518 81 37 9 5 6 15 gf-

% Heavy Vehicles, °/=HV o 0 0 D 0 0 o 0 o 0 0

Peak-Hour Factor PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 (J. 92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

Start-up LoslTime, 11 2.0 2.0 2.0 2.0 2.0 2. 0 2.O 2.0

.Extension of Etfedlive Green, e 2.0 2.0 2. 0 2.0 2.0 2. 0 2.0 2.0

ArrivalType, AT 3 3 3 3 3 3 3 3 I
I J

Uri! Extension, UE 3. 0 3.0 3. 0 3.0 3. 0 so 3.0 3. 0

Filtering Metering, I 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000

Initial Unmet Demand. Qu 0.0 0. 0 0.0 O. o 0. O 0.0 0.0 D. D in

F'ed I Bike I RTOR Volumes D 0 0 O 0 O 0 0 0 0 o O

-Lane Vwdth 12.0 12.0 120 12.0 12.0 12.0 12.0 120 I
~'

Parking /Grade/ daNcing N 0 N N 0 N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping. Na 0 o 0 0 o 0 O o

Min. Time for Pedestrians, Go 3. 2 3.2 3.2 3,2

Phasing EW Perm EB Only 03 G4 NS Perm OS 07

G= 37.2 G = 5 0 : : G = 20.0 G : G =

Timing
Y=4 Y=4 Y : Y= Y=4 Y : Y :

Duration of Analysis, T = 0.25

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH IT

Adjusted Flow Rate, v 89 1429 5 1738 40 15 7 105

Lane GroupCapacity. c 321 1797 102 1800 353 487 383 447
F

plc Ratio, X 0.28 0.80 0,05 0.97 0.11 0. 03 0. 02 0.23

Total Green Ratio, g/c 0.62 0.50 0. 50 0.50 0.27 0.27 0.27 0.27

Uniform Delay, do 26.3 15.3 9.5 17.9 20.4 20.0 19.9 21.1

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.34 0.11 0.47 0.11 0.11 =0.11 0 1 1

Incremental Delay, dz 0. 5 2. 5 0.2 14.0 0.1 0.0 0.0 0.3

JnNial Queue Delay, d, 0. 0 0.0 o. 0 o. 0 0, 0 0. 0 0.0 0.0

Control Delay 26.8 17.9 9. 7 31.8 20.6 20.0 19.9 21.4

Lane Group LOS C 8 A C C B 8 C

Approach Delay t8.4 31.8 20. 4 21.3

Approach LOS B C C

lntersedion Delay 25. 3 Xe = 0.61 Intersection LOS

1/8/2006

Mlliams Field Rd/Wade Drive

AH Qtherareas

Gifberf

E 1r
Senegal information

Xn alys MG
Agency or Co. TASK Eng

Hate Performed 880005

Time Period

HCS+" DETAILED REPORT
Site information
Kniersection
Area Type

Jurisdiction

Analysis Year

Pl'0j€Q1. ID

In

Mfliams Field Road of Wade Drive
PM Pk Hr-2025

Volume and Timing Input

Number of Lanes, N1

I
l

1.
L

i G

DB I T
Ia

l

9

l .' Lane Group Capacinn Control Delay. and LOS Determination

Cycle Length, C = 74.2 so|

l1
7

| ,T
in

I
I u

111

1

L

. Cupyrighi O 2065 UniverMy Of Florida, AU Rights Resarven HCSI+"'ll version 52
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L T R L TR

0.0 0.0 D. D 0.0 o. O 0.0 0. O 0. O

89 1429 5 1738 40 15 7 105

516 1882 204 1885 1309 1805 1421 1658

Capacity/Lane Group 321 1797 102 7800 353 487 383 447

0.2 a4 0. o 0, 5 0.0 0.0 0. 0 0.1

0.28 0. 80 0.05 0.9? 011 0.03 o.02 0.23

1.ooo 1.000 1.000 1.000 7.000 1.000 1. 000 1. 000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
I

QS 0.7 12.8 o. 1 18.2 0. s 0. 2 0. f 1_7

"3

r
0. 3 0. G 0.2 0.5 0.3 0.4 0.3 0.4

1

-4:2 O. 1 2.1 0. O 6_4 O_O 0.0 0.0 o. 1

1 Average 0.8 14.9 0. 1 24. 6 0. 7 o.2 0. 1 1.8

Jercentile Back of Queue (95th percentile)

2_ 1 1.8 2. 1 1, 7 2, 1 2. 1 2. 1 2.o i
1.7 26. 3 o. 1 40. 5 1.4 0. 5 0.2 3. 7

Lleue Spacing 25.0 25,0 25.0 25. 0 25.0 25.0 25. 0 25.0

o 0 0 O 0 0 o 0

:erase Queue Storage Ratio

3 % Queue Storage RatioI"

BACK-OF-QUEUE WORKSHEET

`eneral lnforTnati9n

oped Description

AVerage Back of Queue

VWIHams Field Road at Wade Drive PM Pk Hr-2025

low Rate/Lane Group

Queue Storage Ratio

oqyright la 2005 University of Florida, All Rights Reserved
HCS+"1 Version 5.2 Genesaieut we/zoos 5113 AN



EB WB NG SO

LT TH RT LT TH RT LT TH RT LT TH BI.__
Number of Lanes, NI 1 2 0 1 2 0 1 1 0 1 1

L TR L TR L TR L TR

volume, v lymph) 6 1001 201 198 1144 2 87 4 45 8 55 @-% Heavy Vehicles, %HV 0 0 0 o O 0 0 0 0 0 o

Peak-Hour Faclor, PHF 0. 92 0.92 0.92 0.92 0.92 0 Q2 092 0.92 0. 92 0.92 0.92 0.92

Pretimed (P) orAc.tuated (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2. 0 2. 0 2.0 2.0 2,0 2.0 2.0

'Extension of Effective Green, e 2.0 2.0 2 0 2.0 2.0 2.0 2. D 2.0

Arrival Type,AT 3 3 3 3 3 3 3 3

_---q

l
Lr; ...J

Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Filtering Metering. I 1.o00 1.000 1.000 1.000 1.D00 1.000 1.000 1.000 r....i_._
1.

Initial Unmet Demand, Qu 0. o 0 0 0. 0 0. 0 0.0 0.0 0.0 0. O

Pad I BikeI RTOR Volumes O 0 60 O 0 0 0 0 0 0 O 0

Lane Wldth 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 5

Parking I Grade I Parking N 0 N N 0 N N 0 N N 0 N

Parking Maneuvers, Nm
1

Buses Stopping, NB O 0 0 o 0 0 0 0

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing Ew Perm WB Only DO 04 NS Peml oh 07

G = 37.2 G = 7.0 : G : G= 25.0 : :

Timing Y=4 Y=4 : : Y=4 : :

Duration of Analysis, T= 0.25 I  1Cycle Length, C : 81.2

EB WB NB SB
K TLT TH RT LT TH RT LT TH RT

Adjusted Flow Rate, v 7 1241 215 1245 95 53 g 65

Lane Group Capacity, c 118 1627 338 2147 41B 504 423 578

Vic Ratio, X 0.06 o. 76 0. 54 0.58 0.23 0.11 0. 02 0.11

Total Green Ratio, g{c 0.46 0.45 0.59 0.59 0.31 0.31 0.31 0.31

Uniform Delay, dl 12.3 18.3 27.8 10.2 20.9 20. 1 19.6 20.2 r-TL
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k a n 0.31 0.22 0.17 0.11 ( i n 0.11 0.11

incremental Delay, do 0.2 2.2 3.9 0.4 0.3 0. 1 0.0 0, f

Initial Queue Delay, do 0.0 0.0 0.0 0.0 0_ O 0.0 0. D 0. 0

Control Delay 12,5 20.5 31.8 10.6 21.2 20.2 19.6 20.2

Lane Group LOS 8 C C B C C 8 C

Approach Delay 20.5 13.7 20.8 20.2

Approach LOS C 8 C

Intersection Delay 17.1 x = Asa Intersection LOS

LT TH

1/8/2006

Senerai information

Analyst MG
\AgenQf or Co. TA SK Eng

Date Performed 8»'8t2006

I l'ime Period

Hes+~ DETAILED REPORT
Site Information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

Wt Field Rd/cooley Loop West
AH oHlerareas

Gilbert »*
P

Wiflfams Field Road at Cooley Loop
West AM Pk Hr-2025

Volume and Timing Input

,Lane Group

1

I
I
I
l

s

I

a
l

o b  r - 1

G:°

1Lane Group Capacity, Contra! Delay, and LOS Determination

' r-

a

L l

I

R

1

|.

C

B

r  .I

I
I
I
I
I
I
I
I
I

I
l
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EB WB N B S B

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L T R L T R L TR

0. 0 OO 0.0 0.0 0.0 0 0 0.0 00

7 1241 215 1245 95 53 g 65

257 1855 559 1899 1357 1637 1373 1878

pacify/Lane Group 118 1627 338 2147 418 504 423 578

0.0 0.3 0. 4 0.3 0. 1 00 0.0 0.0

0. as 0.76 [164 058 0.23 0,11 o. 02 0. 11

1.000 1,000 1.000 1.000 1.000 7.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1. 00 1,00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 1 12.2 2.2 g. 1 1.6 0,9 0. 1 1.1

0.2 o. 5 0.3 0. 7 0. 4 o. 4 0. 4 Q5

00 1.8 0. G 0.9 o. 1 0. 1 0. D D. 1

0. 1 14.0 2. 7 10. 1 1.7 0.9 o. 1 1.1

2. 1 1.8 2.0 1.8 2.0 2. 1 2 1 2.1

ck of Queue 0.2 24.9 5. 5 fas 3. 5 1.9 a a 2. 3

hue Spacing 25.0 25.0 25. 0 25.0 25.0 250 25.0 25.0

0 0 Q 0 0 0 o O

BACK-OF-QUEUE WORKSHEET

general Information

*oped Description I/Wfliams Field Roadof Cooley Loop West AMPk Hr 2025

/erase Back of  Queue

I

I

iI

'1

u xcentile Back of Queue (95th percentile)

queue Storage Ratio

rage Queue Storage Ratio

% Queue Storage Ratio

D\q'1ght9 2005 University ol'FInrIda, All Rights Reserved HCS+'N vers?on5.2 GenBri19d: 11/w008 5'16 AN
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Genera!information

MG
TASK Eng

8/3/2086

Analyst
Agency or Co.

Dale Performed

Ì1me Period

EB WB NB

LT TH RT LT TH RT LT TH RT LT TH RT

Number of Lanes, N1 1 2 0 1 2 0 1 1 0 1 1 l| .|

Lane Group L m L TR L TR L TR

Volume, V[mph) 24 1190 46 71 1672 14 182 24 218 8 8 3*% Heavy Vehicles, %HV 0 0 0 5 0 0 0 O 0 o 0

Peak-Hour Factor, PHF 0.92 0.92 0.92 0. Q2 0.92 0.92 0. 92 0. 92 0. 92 0.92 0.92 o.92

Pretirned (P) grAduated (A) A A A A _,q A A A A A A

Start-up Lost Time, 11 2. 0 2.0 2. 0 2.0 2. 0 2. 0 2. D 2. 0

Extension of EtTeclive Green, e 2.0 2. 0 2. 0 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension. UE 3. D 3.0 3.0 3.0 3. D 3. 0 3.0 3. 0

Filtering/Metering, 1 1.000 1.ooo 1000 1,000 1.000 1.000 1.000 1.000 E~Initial Unmet Der arid, Qb 0.0 0. 0 0.0 0.0 0.0 0. 0 o. 0 0.o

Pad / Bike l RTORVolumes o 0 o 0 D 0 o 0 40 O 0 0

Lane vvndfh 12. 0 12.0 12.0 12.0 12.0 12_0 12.0 12.0 EL.
NParking IGrade I Parking N O N N 0 N N o N N O

Parking Maneuvers, Nm

EBuses Stopping, NB 0 O 0 0 O 0 0 0

Min. Time for pedestrians, Go 3.2 3.2 3.2 3.2

Phasing Ew Perm WB Only 03 04 NS Pam DS 07

Wring
G: 37.2 G: 7.0 : G= G: 25.0 :

: 4 4 Y : Y=4 :

Duration of Ana!ysis, T : 0.25 LCycle Length, C= 81.2

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 2s 1343 77 1832 198 219 g 14

LaneGroup Capacity, c 93 1648 338 2145 438 508 308 554

plc Ratio, X 0.28 0.81 Q23 0.85 0.45 0,43 0.03 O_03 E
Total Green Ratio, g/c o. 46 0.45 0.59 0. 59 0.31 0,31 0.31 0.31

Uniform Delay, UP 13.7 19.0 23_3 13.6 22. El 22.4 19.6 19.6

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1,000

Delay Calibration, k 0.11 0.36 o. H 0.39 0.11 0. 11 0.11 0.11

IncrementalDelay, d2 1,6 3.3 0.3 3.5 0. 7 0. 5 0. O 0.0

InitialQueueDelay, ds 0. 0 0. 0 0,0 0. 0 o. 0 0.0 0.0 0.0

Control Delay 15.3 22. 3 23.5 17.2 23.3 23. 0 19. 7 19.6

Lane Group LOS 8 C C 8 C C 8 B .If
I n

ApproachDelay 22.2 17.5 23.2 19.5

Approach LOS C 8 C

IntersectionDelay 19.9 x = 0.72 Intersection LOS

I 1/8/2006

HCS+" DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

W Field Rd/Cooley Loop Wes!
A!! other areas

Gifberi

VWllfams FieldRoad atCooley Loop
Wes! PM Pk Hr-2025

Volume and Timing Input
SB

I

08

G;

Lane Group Capacity, Control' Delay, and LOS Determinarfan

i l.

1 . _|
-

s

copyright co zoos Unlversiny vi Flnfida, An Riggs Resewed HCS+1" version 52
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L T R L TR L T R

0.0 0.0 0. 0 0. O 0.0 0. G 0. 0 0. O

25 1343 77 1832 198 219 9 14

204 1889 569 1897 1422 t649 1002 1798

apacitylLane Group 93 1548 338 2145 438 508 308 554

0. 1 0.4 0. 1 0_5 0 1 o. 1 0. 0 0.0

0.28 0.81 0.23 0. 85 0.45 0.43 0.03 0.OF
r;  .

actor 1,000 1.000 1.000 1.000 1.00o 1.000 1.000 1.OOO

arrival Type 3 3 3 3 3 3 3 3

'rwatoon Ratio 1. 00 1.00 1. OO 1,00 1.00 1.00 1.00 1.00

'F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

QS 0.4 13.8 O. 7 17.9 3. 6 1 9 0. 1 0. 2

1 W 0,2 0. 5 0.3 0. 7 0. 4 0.4 0.3 D. 5

G. 1 2.3 0. 1 3.5 0.3 0.3 0. O 0.0

0.4 15.1 0. 8 21.4 3. g 4.3 0.2 0. 2

.ercentlle Back of Queue (95th percentile)

2. 1 1.7 2.1 1.7 |-2. 2.0 2.1 2. 1

Eck of Queue 0,9 28, 1 1.7 38.0 7.8 8.4 O, 3 0. 5

Yao 25.O 25. 0 25. 0 25.0 25. 0 25.0 25.0

D 0 o 0 0 o 0 0

BACK-OF-QUEUE WORKSHEET

Jeneral inf ormat ion

W7Hiams Field Road at Cooley Loop Wes! PM Pk Hr-2025

'verge Back of Queue

ueue Storage Ratio

/erase Queue Storage Ratio

Queue Storage Ratio

Qyrighl ®2005 Ion%versity of Florida, All Rights Reservest HCS+W Version 5_2 Generaieliz 1118raocs 5:1?Alv



EB WB NB so

LT TH RT LT TH RT LT TH RT LT TH RT
m1 2 0 1 2 1 1 2 0 1 2

L TR L T R r. TR L TR

5 959 91 106 1131 94 78 865 1st 89 817 Le
0 o D 0 0 0 0 0 D 0 0 lg:

0. 92 0.92 0.92 0.92 0.92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

2.0 2.0 2.0 2.0 2.0 2. O 2.0 2.0 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3 3

@

3,0 3. 0 3.0 3.0 3.0 3. 0 3.0 3.0 3. 0

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1 000

E -Initial Unmet Demand, Qu r; rt o_o 'I Q 0. 0 f
J'1 0. 0 o_o 0. 0 0. 0

0 0 TO 0 0 10 o o tO 0 0 10

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 Rx:

Parking I Grade/ Parking N D N N 0 N N 0 N N 0
N..

0 0 0 o 0 D O 0 0

Min. Time for Pedestrians. Go 3.2 3.2 3.2 3.2

EW Perm WB Only 03 04 NS Perm Excl. Left 07

G = 37.2 G= 3.0 : G = G : 36.4 G= 5.4 G =

Y=4 y=0 : : y = 4 Y = O Y = :

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH |

justed Flow Rate, v 7 1130 115 1229 91 85 1137 97 952

84 1478 224 1777 793 286 1425 274 1445

0. 08 0. 76 0.51 o. 69 0.11 0,30 0.80 0.35 0.67

-la! Green Ratio. plc 0.41 0.41 0.49 0.49 0.49 0.51 0.40 0.51 0.40

15.0 22. 5 34.3 17.6 12.3 27.7 23.5 31.8 2f_8 gt..
';egression Factor, PF 1.000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

:lay Calibration, k 0.11 0.32 0:12 0.25 0,11 0.11 0.34 0.11 0.24

hisremental Delay, dz 0. 4 2.4 2.0 1.2 0.1 0, 5 3. 3 0.8 1.2

initial Queue Delay, do 0.0 o. 0 0.0 0. o 0.0 0, 0 00 0. 0 0. o

antral Delay 15.5 25.1 36.3 18.8 12.4 28. 3 26.9 32.5 23.0

one Group LOS 8 C D B B C C C C

25.0 19.8 27.0 23.9

»poach LOS c B C

23.7 X: = 0.84 Intersection LOS

MG
TASK Eng

8/82006

VW/HamsField Rd al Racker Rd
A!! other areas

Gilbert

I

e Performed

Hes+~ DETAILED REPORT
Site Information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

I

Williams Field Road atRacker Road
AM Pk Hr-2025

ume and Timing Input I

4aavy Vehicles, %HV

I Lension of Effective Green, e

§l` d I Blkel RTOR Volumes

OB

G

I
I

oration ef Analysis, T = 0.25

Group Capacity Control Delay, and LOS Determination

Cycle Length, C = 90.0

.'n

a'ne Group Capacity, c
|  T m

.oil

pi

EYE

8
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EB WB NB SO
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L T R L TR L TR

0.0 QT 0.0 0 0 0.0 DU a t 0.0 o. 0

7 T 130 115 1229 91 85 1137 97 962

20-4 1877 458 T900 1515 552 1850 537 1878

84 1478 224 1777 79a 285 1425 274 1446

0.0 D. 3 0.3 0.3 0,1 0.2 0.3 0. 2 0.3

: Ratio 0. 08 o. 75 0.51 0. 59 0.11 8.30 0. 80 0.35 0.57

1.000 1.000 1.000 1.000 1.ooo 1.000 1,000 1.000 1.000

3 3 3 3 3 3 3 3 3

1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1,00 1.00 1. DO 1.00 1.00 1.00 1.00 1.00

0, 1 12.7 1.5 12.4 1.2 1. 1 13.1 1.2 10.3

0.2 0. 6 0.3 O, 7 0. 5 0.3 0. 5 0.3 0. 6

0. 0 1.8 03 1.4 o.1 0. 1 2. 1 0.2 1.1

0. 1 14.5 1.8 13. 8 1.3 1.2 15.2 1.4 11.4

2. 1 1.8 2.0 1.8 2. 1 2. 1 1.8 2,1 1_8

0.3 25. 5 3. r 24. 5 2.7 2.5 25.7 2. g 20.7

hue Spacing 25.0 25. 0 25.0 25.0 25. o 25.0 25.0 25.0 25. 0

0 o 0 0 0 0 O 0 0

BACK-O F-QUEUE WORKSHEET

.general Information

Project Description W//iams Field Road of Reeker Road AM Pk Hf-2025

v e r g e Back of  Queue

ow RatelLane Group

Jl1'[IQWIL8[\¢
L; '

l _
opacity/Lane Group

1
; .rrceratile Back of Queue (95th percentile)

Queue Storage Ratio

l>

rage Queue StorageRatio

L '% Queue Storage Ratio

l!'igh192005 Urivarsity of Florida, All Rights Reserved
HC5*T" Version 5.2

1
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'e I I formation
Site information

EE WB NB SB

RT
n
- I

LT TH RT LT TH RT LT TH RT LT TH

fiber of Lanes, NI 1 2 0 1 2 1 1 2 0 T 2

L TR L T R L TR L TR

21 1384 111 185 1600 375 67 791 123 124 1158

%easy Vehicles, °//HV 0 0 0 0 0 0 O o O G o

0.92 0.92 0.92 0.92 0. 92 0.92 0.92 0.92 0.92 0.92 a92 0.92

A A A A A A A A A A A /v

an-upLostTime, h 2.0 2. 0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0

2.0 2.0 2.8 2.0 2. 0 2.0 2.0 2.0 2.a
n
u _3 3 3 3 .3 3 3 3 3

lit Extension, UE 3.0 3.0 3.0 3, 0 3. 0 3,0 3.0 3.0 3. 0

1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.too 1.000

0.0 0_0 0. 0 0, 0 0. 0 o_o 0.0 0.0 0.0

=d I Bike I RTOR Volumes 0 0 60 0 o 80 0 o 40 O 0 10

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

N 0 N N D N N 0 N N 0

Ln'king Maneuvers, Nm

0 0 0 0 0 o 0 0 0

3,2 3.2 3.2 3.2

mazing EVV Perm WB O|'1*Y OF OF NO Pam Excl.Left 07

G: 38.6 G= 5.0 : : G= 33.3 G= 5_1 :

ming Y=4 Y=-'O Y : : y=4 Y=0 : :

I oration of Analysis,T= 0.25
- Iq¢c1eLength, C= 90.0

EB WB NB

LT TH RT LT TH RT LT TH RT LT TH

adjusted Flow Rate, v 23 1559 201 1739 322 73 950 135 1321

Lane GroupCapacity, c 84 1543 265 1914 854 257 1319 287 1329

0.27 1.01 o.76 191 0.38 0.27 0.72 0.51 0.99

Q43 0.43 0.53 Q53 053 0.47 D37 0.47 0,37

Uniform Delay, dl 15.5 25. 7 36.9 19.2 12.5 34.2 24.3 33.0 28.3

1,000 1. D00 1,000 1.000 1.000 1.000 1.000 1.000 1.000

0,11 0.50 0.31 0.43 0.11 0.11 0.28 0,11 0.50

Incremental Delay, dz 1,8 25.5 12.0 6. 9 0.3 0. 5 1.9 1.6 23.2

0. o 0.0 0.0 0. 0 0. 0 0.0 0.0 0.0 0. o

t8.4 51.2 48. g 26. 1 12.8 34. 7 26.3 34.5 51.4

Lane Group LOS 8 D D C 8 c C C D

50. 7 26.2 26.9 49.9

D C C

37.9 X: = 0.94 Intersection LOS

HCS+' DETAILED REPORT

MG
TASK Eng

8/8/2006

VWlliamsField Rd at RackerRd
AH other areas

Gilbert
Perfumed

Intersection
Area Type

Jurisdiction

Analysis Year

Project ro

~i
H
!Mlliams Field Road at RackerRoad

PM Pk Hr-2025

r ume and Timing Input

I

l
I

Pretimed (P) or Actuated (A)
n I t

1 . -
L,-<tenslon of Effedrve Green, e

!initial Unmet Demand, Go

I

I

1
Parking IGrade / Parking

Min. Time for Pedestrians, Go IOB
I G I

:Jane Group Capacity, Control Delay, and LOS Determination SB

1

oral Green Ratio, g/c

regression Factor, PF

1:4

apyuight Q 2oQ5 Urlivershy of Funriua, An Rights Reserved
HCS4-"1 Version 5.2

D
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I

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT T H RT

Ana Group L TR L T R L TR L T R

t o 0.0 0. O 0. 0 0, 0 0. 0 0. 0 00 0.0

ow Rate/Lane Group 23 1559 201 1 ?39 322 73 950 135 1321

tt1ow/Lane 197 1889 501 1900 1615 565 1872 566 1885

opacity/Lane Group 84 1543 255 T914 854 267 1319 257 1329

0. 1 0.4 0,4 0. 5 0.2 o. 1 0.3 0. 2 0_4

027 1.01 0. 75 0.91 0.38 0.27 o. 72 Q51 0.99

1.000 1.000 1,000 1.900 1.080 1.000 1.000 1.000 1.000

.3 3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.o0 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1_OG 1.00

0.4 20.4 2.6 20. 7 4. 7 1.0 10.7 1.9 17.3

0.2 D. 5 0, 3 0. 7 0.5 0.3 0.6 0. 3 0. S

0. 1 8. 4 0.9 4. 8 0.4 0. 1 1.3 0.3 6. 5

0.4 pa g 3.4 25_ 5 5.1 1,1 12.0 2, 2 23.9

2.1 1.5 2, U 1.5 2.0 2, 1 1.8 2.0 1.7

<ofQueue 0.9 45.8 6.9 42.0 mo 2.3 21.8 4. 5 39.6

JB Spacing 25,0 25, 0 25.0 250 25.0 25.0 25.0 250 25.0

0 O o O o 0 0 0 0

BACK-OF-QUEUE WORKSHEET

'general Information

Williams Field Road at Racker Road PM Pk Hr-2025

Back of Queue

1

1
:
A

:

3
I

1

|.
I.I

.:
E
I

q
1

i i

gentile Back of Queue (95th percentile)
I

\̀

ueue Storage Ratio
I

-1

!
"1

I
-1
I

- J
Au

age Queue Storage Ratio

i»"Queue Storage Ratio

it ®2005 University Rf Florida, AJ! Rights Reserved HCS+"° Version 52 Gefleralsd: 11188908 5:29 AN



EB WB NB SB
LT TH RT LT T14 RT LT 'H-I RT LT TH CA

[Number of Lanes, N1 1 2 0 1 2 0 1 1 o 1 1 I

Lane Group L TR L TR L TR L TR
Volume, v {mph) 41 T088 11 61 780 34 155 25 180 93 35 r-nu-I

.  |I
% Heavy Vehicles, %Hy o 0 0 0 0 O 0 o 0 o 0
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0. 92 0.92 0. 92
Prewired (P) or Actuated (A) A A A A A A A A A A A sq

| Start-up Lost Time, 11 2.0 2.0 20 2.0 2.0 2. 0 2. o 2.0
Extension of Effective Green, e 2. D 2.0 2.0 2. 0 2,0 2.0 20 2.0

QF*Arrival!Type, AT 3 3 3 3 3 3 3 3
Unit Extension, UE 3. 0 3. 0 3. 0 3.0 3.0 3.0 3.0 3. o
Filtering/Metering, I 1.000 1.000 1.000 1.000 1.0o0 1.000 1.000 1.000 E-Initial Unmet Demand, Qu o_o o_o 0.0 0. a 0.0 0.0 0. O 0. o
Pad I Bike I RTDR Volumes 0 0 o 0 O 0 0 0 o 0 0 0
Lane width 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0
Parking I Grade I Parking N 0 N N O N N 0 N N O

Parking Maneuvers Nm

Buses Stopping, Ng O O 0 O 0 o O o
Min. Time for Pedestrians, Go 3. 2 3.2 3.2 1 2

Phasing EW Perm WB Only DO 04 NS Perm OS 07

Timing
G : 35.0 G :  5 . 0 : : G= 20.0 : :

"l"= Y= : : : :

Duration of Analysis, T = 0.25

EB WB NB
LT 'l'H RT LT TH RT THLT RT LT TH In

Adjusted Flow Rate. v 45 1195 56 885 170 223 101 19a
Lane Group Capal:i1y, I: 286 2107 312 2397 302 550 281 557
plc Ratio, X 0.15 0.57 0.21 0.37 0,55 O.41 0.35 0.35

| Total Green Ratio, g!c 0.55 0.58 0.67 0. 67 0.33 0,33 0. 33 0.33
Uniform Delay, dl 5. 7 7.8 10.9 4.4 18.4 15.4 15.1 15. 1

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1000 1.000 1.000

l l

§_
Delay Calibration, k 0.11 0.15 0.11 0.11 0.15 0,11 0.11 0.11
Incremental Delay, dz 0.3 0.4 0.3 o. 1 2. 4 0.5 0.8 0.4
InitialQueue Delay, ds 0. 0 0. 0 0.0 o_o 0, 0 0. 0 0. 0 0.0
Control Delay 5.0 8. 1 11.2 4.5 18.8 15.9 15.9 15.5
Lane Group LOS A A 8 A B B 8 8
Approach Delay 8. 1 5.0 17.2 15. 7
_Approach Los A A 8

9. 1 Xe = 0.52 Intersection LOS

B

A
i _

1 1/8/2006

Hcs+- DETAILED REPORTI
' General information

#Analyst MG
Agency or Co. TASK Eng

1 Date Performed 8/8/2006

'Time Period

Site Information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

W Field Rd/Cooley Loop East
All other areas

Gilbert

VWHiams Field Road at Cooley Loop
East AM Pk Hr-2025

kVolume and Timing Input

I
! L_

1 -I

CycleLength, C = 60,0
1 ~l Lane Group Capacity, Control Delay, and LOS Determination

SB
1
I
\

1

1

i

4
I

|I
1

I

Intersection Delay

copyrights 2005 University cry Florida, A41 Rights Reserved Hes+T~ Version 5.2 Generated: 1uBl20DG 5:29
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0 G 0.0 0.0 O. 0 0.0 0. 0 0. O

45 1195 66 885 170 223 101 198

490 1897 469 1888 905 1650 844 1670

285 2107 312 2397 302 550 281 557

0. 1 o. 3 O. 1 0,2 0.2 0. 1 O. 1 0.1

Rat'o 0.16 0.57 0.21 0.37 0.56 0.41 0.36 use

1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000

3 3 3 3 3 a 3 3

1,00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.3 6.5 o. 4 3.4 2.3 2.9 1.3 25

as 0.5 as 0. 6 0.3 D. 4 0. 3 0. 4

D, 0 as 0.1 o. 4 0.3 re. 3 0. 1 0.2

D. 4 7.2 0.4 3.8 2.7 3. 1 1.4 2. 7

2.1 1.9 2. 1 2. 0 2. 0 2.0 2. 1 2.0

as 13.8 0.9 7,5 5.4 6,3 2.9 5.5

uh Spacing 25.0 25.0 25.0 25. 0 25. 0 25. 0 25.0 25. U

0 0 0 0 O 0 0 0
r

II age Queue Storage Ratio

it.. Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

o' general Information

9jec:! Description Williams Field Road at Cooley Loop East Am Pk Hr-2025

eras e Back of Queue

I

i

gentile Back of Queue (95th percentile)

8I
I

Queue Storage Ratio *

ht ®2005 University of Florida, All Rights Reserved HCS*'* Version52 Genemhad: 11/arzoos s;a0 All



Site information

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH 31 2 0 1 2 0 1 1 O 1 1

L TR L TR L TR L TR

Volume, V (mph) 52 1248 58 150 1875 173 94 25 T44 80 80

0 o 0 0 0 0 0 0 O 0 o

0.92 0. 92 0.92 0.92 0. 92 0.92 0.92 0.92 0.92 092 0. 92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A _,I l l

2.0 2_0 2.0 2. 0 2.0 2.0 2.0 2. o

2.0 2. 0 2 0 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 a 3

3.0 3, 0 3. a 3.0 3. a 3. O 3.0 3. 0

E-1.000 1.00 '. 1.000 1.000 1,000 1.000 1.000 1.000

InitialUnmet Demand, Qb 0. 0 0,0 0.0 0.0 0. 0 0_0 0.0 0.0

0 o 0 a o 0 0 0 0 0 0 0

Ne V\Rdth 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12,0 ii
Parking I Grade/ Parking N 0 N N 0 N N 0 N N 0 N

8 -
0 0 0 0 0 0 0 0

3.2 3.2 3.2 3.2

"using E\N Penn WB Only 03 04 NS Perm 06 07

G : 35.0 G : 5.0 G = : G= 20.0 : :

: : : : Y : Y :

LuCycle Length, C = 60.0

EB WB NB ISB

LT TH RT LT TH RT LT TH RT LT TH | :

Q justed Flow Rate, v 57 1431 153 2227 102 184 87 157

18ne Group Capacity. c 127 2094 277 2381 328 552 314 588

ET_plc Ratio, X 0. 53 0.68 a59 0. 94 0.31 0.33 0.28 0.28

0,58 0.58 0.67 0.67 0.33 0. 33 0.33 0.33

7. 5 8.7 18.6 B..9 14.9 15.0 14.7 14.7

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

D. 13 0.25 0.18 0.45 0.11 0.11 0.11 0.11

JtaI Green Ratio, g/c

U'nifoml Delay, dl

Ingression Factor, PF

ieley Calibration, k

incremental Delay dz

lqrlial Queue Delay, do

..onlrol Delay

are Group LOS

approachDelay

lg approach Los

4. 1 0.9 3.3 7.8 0.5 0.4 0.5 0.3

0, D o_o 0.0 0.0 0.0 0.0 0.0 0. O

11.6 9.5 21.9 15.5 15.4 15.4 15.2 15.0

B A C B 8 B B B E
9.7 17.0 15.4 15.1

A B B

ierseciion Delay 14.3 Xe : 0.73 Intersection LDS

Hcs+- DETAILED REPORT

MG
TASK Eng

8/882006

W, Field Rcb'CooleyLoop East

All »:>N'1er areas
Gibb&rt

139

F Te Performed

lntersedion
Area Type

Jurisdidcion

Analysis Year

Project ID
Williams Field Road at Cooley Loop
East PM Pk Hr-2025

fume and Hying Input

_i

Heavy Vehicles, %HV

as-Hour Factor. PHF

tension of Effective Green, e

I

!  ':d/BikelRTOR Volumes

g '1d<ing Maneuvers, Nm

Min. Time for Pedestrians. Go
DB 1

G-

:ration nfAnalysis, T = 1125

me Group Capacity, Control Delay, and LOS Determination

8

B_._ 4 I W

f2GQvt1ah1© 2095 Llriveasity of Florida, All R¥Qhis Resewed HCS4»"\1 Version 5.2 Generated: 1118/2005 5t3DAl
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EB W B NG SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TO L TR L TR L TR

Q. 0 0.0 0.0 0 0 0 0 0.0 o o 0 0

-w Rafe/Lane Group 57 1431 163 2227 102 T84 87 167

217 1885 416 1875 985 1657 941 1763

127 2094 277 2381 328 552 314 588

I w Ratio O. 3 0.4 0.4 0. 6 0. 1 o. 1 .0. 1 0.1

Ratio 0.53 0, 58 0.59 0.94 0.31 0.33 0,28 0.28

1.ooa 1.000 1,000 1.000 1.000 1.000 1000 1.000

3 3 3 3 3 3 3 3

1.00 1,00 1_00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00

0. 7 8. 7 1,0 17.2 1.3 2.3 1.1 2.0

0.2 0. 6 0.3 D. 5 0.3 0.4 0.3 0. 4

D. 2 1.2 0. 3 5. 7 o. 1 0.2 D. 1 0.2

ea 9. 9 1.3 23.0 1.4 2.5 1.2 2. 2

2. 1 1.8 2. 1 1.7 2. 1 2. 0 2. 1 2.0

to of Queue 1.7 18_2 2.7 38_3 2.9 5. 0 2. 4 4.5

`8U8 Spacing 25. 0 25.0 25.0 25.O 25.0 25. 0 25.0 25.0

0 0 0 0 0 0 0 0

BACK-OF~QUEUE WORKSHEET

general Information

oped Description Mlliams Field Road at Cooley Loop East PM Pk Hr-2025

e rase Back of Queue
I

~l
ll percentile Back of Queue (95th percentile)

Queue Storage Ratio

erase Queue Storage Ratio

M-»Queue Storage Ratio

6-wright9 ZD05 University of Fsoriaa, All Rights Reserved HC5+n.l Versos 5.2 Gsnesaled: w oos 5:30An



Williams Field Rd at Access 2

All other areas

sfrben

E

Site Information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID
Williams Field Road at Access 2 AM
Pk Hr-2025

Is*

ET WB NB SB

LT TH RT LT TH RT LT TH RT LT TH 32 0 1 2 T 1

TR L T L R

Volume, V (mph) 1220 ms 31 803 75 12

o 0 o o 0 O

0.92 0.92 0.92 0. 92 0.92 Q92

Prelirrxed (P) or Actuated (A) A A A A A A

2.O 2.0 2. O 2.0 2.0

2.0 2.0 2.0 2.0 2. O

Arr'ival Type, AT 3 3 3 3 3

I
1

E

3.0 3.0 3. 0 3.0 3.0

ilteringlMe\ering_ I 1.000 1.000 1.000 1.000 1.000 E -Initial Unmet Demand, Qu 0. 0 0.0 o_o a n 0. 0

'ea I Bike I RTOR Volumes 0 D D 0 0 0 0 0

_are V\HdLh 12.0 12.0 12.0 12.0 12.0

Parking I Grade/ Parking N 0 N N o N N 0 N
'Ag

'asking Maneuvers, Nm

0 0 0 0 0

EL

E
Min. Time for Pedestrians Go 3.2 3.2 3.2

EW Perm H2 03 04 NB Only 06 07

G= 35.0 Q : G : G: 20.0 G : :

y = v= Y : "¢"= : : ~{=

(Nile Length, C = 55.0

E '
EB WB NB

LT TH RT LT TH RT LT TH RT

Mdjusted Flow Rate, v 1443 34 873 85 13

LT TH

Lane Group Capacity, c 2274 138 2302 655 587

Eplc Ratio X 0.53 0.25 0.38 0.13 0. 02

fatal Green Ratio, g/c 0.54 0.64 0.64 0.35 0.35

Jnifoml Delay, 41 5. 1 4.3 4.8 11.7 11.2 $8-
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000

Delay Calibration k 0.21 0.11 0.11 0.11 0.11

E
E -

Incremental Delay, dz 0. s 0.9 0. 1 0.1 o_o

'f ilial Queue Delay, do 0. 0 0. o 0. O 0.0 0.0

*Control Delay 6. 7 5.2 4.9 ms 11.2

A A A 8 B\*Lana Group LOS

,Approach Delay 6. 7 4.9 11.7

Approach LOS A A B

Intersection Delay 6.2 x = 0.45 Intersection LOS

r

I

I

rte perfumed

Hume and Timing Input

MG
TASK Eng

8/8/2005

HCS+" DETAILED REPORT

t I

I Heavy Vehicles, %HV

=ak~Hour Favor, PHF

extension of Effefnive Green, e

I

l

I

'G
Y_

_oration of An8'sis, T = 0.25

_-me Group Capacity, Control Delay, and LOS Determination

OB

Lm
. i n

upyllgh't ©2085 Univmsi-ty DY Rodder, AI! Rights Reserved HCS+"1 Version 52

A »
Generated: 1118/2906 5:30 4
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EB WB NB SB

LT TH RT LT T H RT LT T H RT LT TH RT

TR L T L R

00 0.0 go O 0 0. 0

1443 34 873 85 13

1877 217 T900 1805 T615

2274 138 2302 556 587

0.4 0. 2 0.2 0.0 o. 0

Ratio 0. 63 0.25 0.38 0.13 002

1.000 1.000 1.000 1.000 1.000

3 3 3 a 3

1.00 1.00 1.00 1.00 1,00

1.00 1.00 1.00 1.00 1,00

7. 0 0.2 3.4 0.9 0. 1

o. 6 0.2 0. S 0_4 0. 4

1.0 o. 1 0, 3 0. 1 0.0

8. D 0. 3 3, 7 0.9 0. 1

1.9 2.1 2.0 2_1 2, 1

15. 1 0. 5 7. 4 1,9 D. 3

sue Spacing 25.0 25.0 25. 0 25,0 25.0

0 O 0 0 0

BACK-OF-QUEUE WORKSHEET

Whams Ffefd Road at Access 2 AM Pk Hr-2025

rage Back of Queue

rcentile Back of Queue (95th percentile)

rgJeue Storage Ratio

rage Queue Storage Ratio

% Queue Storage Ratio

twnghl92005 Urivnrsity ii Florida, All Rights Reserved Hes+~ Version 52 GenefMed: 1UBf2005 5130 AN
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MG
TASK Eng

8/8/2005

Analyst
Agency or Co.

Date Performed

Time Period

EB WB N G SB

3LT TH RT LT TH RT LT TH RT LT TH

Number of Lanes, N1 2 0 1 2 1 1

Lane Group TR L T L R

Volume, V (mph) 1143 329 100 1870 428 75 E
% Heavy Vehicles, %HV o 0 o 0 0 0

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A

Start-upLost Time, 11 2. 0 2.0 2.0 2.0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3. 0 3,0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1 000 1.000
»

Initial Unmet Demand, Qu 0.0 o.0 0.0 0.0 0. 0

Pad I Bike] RTOR Volumes 0 0 0 0 0 0 0 0

Lane vvdm 12.0 12.0 12.0 12,0 12.0 I

Parking /Grade/ Parking N o N N 0 N N 0 N

Parking Maneuvers, Nm L
Buses Stopping, Ng 0 o O 0 o

Min. Tame for Pedestrians, Go 3L2 3.2 3.2

Phasing EW Penn 02 DO D4 NB Only 05 07 DB

Timing
G= 35.0 3 : : : G:  20,0 G = G : !":

: Y Y : : : Y :

Duration of Analysis, T = 0.25 hCycle Length, C= 55.0

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 1600 1 OF 2033 465 83

Lane Group Capacity, c 2225 138 2302 555 587

plc Ratio, X 0_72 0. 79 0.88 0.71 0.14

Total Green Ratio, g/c 0.64 o. 64 0,64 0.35 0.36

Uniform Delay, 41 6. 7 7.3 8.3 15.0 11.7

Progression Factor, PF 1.000 1.000 1.000 woo 1.000 L .

Delay Calibration, k 0.28 0.34 0.41 0.27 0.11

Incremental Delay, dz 1.2 25.9 4.5 3.5 0.1
L

InitialQueue Delay, do 0.0 0.0 0.0 o_o 0.0

Control Delay 7. g 33.2 12.a fas 11.9 -Q

s..
Lane Group LOS A C B B B

Approach Delay 7.9 13.8 17.5

Approach Los A 8 8

Intersection Delay 12.1 Xe = 0.a2 Intersection LOS

11/8/2006 El

General information

Hcs+" DETAILED REPORT
I Site lnfurmation

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

W?l!{ams Field Rd a! Access 2
AH other areas

Gilbert

VViHiams Field Road afAccess 2 PM
Pk Hr-2025

Volume and Timing Input
'iv

E

Lane Group Capacitv. Control Delay, and LOS Determination

T

:_

I

8

I

Copyright © 2005 University of FI:=l'ida_ All Rights Reserved

i

HCS+W Version 5.2
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,J
pLane Group

Q Queue!Lane

rIDe Rate/Lane Group

L flow/Lane

_opacity/Lane Group

*"'Lw Ratio

c Ratio

f f  actor

Trival Type
it ., t o o l  R a t i o

EB WB NB SB
LT TH RT LT T H RT LT TH RT LT TH RT

TR L T L R

0.0 e a 0. 0 0. 0 0.0

1500 t 09 2033 465 83

1835 217 1900 1805 1515

2225 138 2302 656 587

0. 5 0.5 0. 6 0, 3 0.1

o. 72 o. 79 0. 88 0.71 0.14

1.000 1.000 1.000 1.000 1.000

3 3 3 3 3

1.00 1.00 1.00 1.00 1.00

Factor
\ 1.00 1.oo 1.00 1.00 1.00

8. 5 1.2 13.5 5. 1 0_9

0. 6 0.2 0. 6 0.4 0.4

1.4 0.5 3. 5 0.9 O. 1

10.0 1.7 17.1 7.0 0.9

1.8 2. 0 1.7 1.9 2. 1

18.4 3.5 29.6 13.4 1.9

25. O 25.0 25.0 25.0 25. 0

0 0 0 0 O

% Queue Storage RatioT

J
1/8/2006

I
. 4

IT5eneraI Information

i¢9jec;1Descliption VWIiams Field Road al Access 2 PM Pk Hr-2025

l everage Bac k of Queue

BACK~OF-QUEUE WORKSHEET

i.I

4
1 -

2

8 .Average

Percentile Back of Queue (95th percent i le)

\

I
I

I
I
I
I
I
I
I

!

I

1 F
Deck of Queue

"Tleue Storage Ratio
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EB WB NB B

LT TH RT LT TH RT LT TH RT LT TH BT
fu'

Number of Lanes, NI 1 2 0 1 2 0 1 T 0 1 1

Lane Group L TR L TR L TR L TR

Volume, v (mph) 111 1121 5 5 750 3 5 5 5 2 3

% Heavy Vehicles, %HV o 0 0 O O O 0 0 0 O o

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0,92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A ,q A A A A A A A A

Start-up Lost Time, 11 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2. 0

Extension of Elective Green, e 2. 0 2.0 2.0 2.0 2.0 2. D 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3.0 3.0 3. 0 3.0 3.0 3.0

FilteringIMetering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Initial Unmet Demand, Qb 0.0 0.0 a t 0. 0 0. 0 0.0 t o 0,0

Pad l Bike! RTOR Volumes 0 0 0 O 0 0 O o 0 0 o O

Lane Width 12.0 12,0 12.0 12.0 120 12.0 12.0 12.0

Parking I Grade I Parldng N o N N 0 N N 0 N N O

Parking Maneuvers, Nm

Buses Stopping, Ng O o 0 0 0 0 0 O

Min. Time for Pedestrians, Go 3.2 3,2 3.2 3.2

Phasing EW Perm EB Only 03 04 NS Perm 06 07

G:  25.0 G:  10.0 : G : G:  20.0 G : :

Timing
: : Y : : Yr: : : :

Duration of Analysis T = 0.25

EB WB NB SB
r 1
l:1

1
l

LT TH RT LT TH RT LT TH RT LT . TH

Adjusted Flow Rate, v 121 1223 5 818 5 10 2 93

Lana Group Capacity, c 513 1643 138 1644 435 639 514 591

plc .Ratio, X 0.24 0. 74 0. 04 050 0.01 0.02 0. OF 0.16

Total Green Ratio gIn 0.64 0.45 0.45 0.45 Asa 0.35 0.38 0.35

Uniform Delay, dl g_7 12.4 8,3 10.6 11.2 11.2 11.2 11.8
.»

Progression Factor, PF 1.000 1.000 1,000 1.000 1.000 1,000 1.000 1.000

Delay Calibration, k 0.11 0.30 0.11 0.11 0.11 0.11 0.11 0 11

Incremental Delay, dz 0.2 1.9 o. 1 0.2 0. 0 0.0 0.0 o. 1

Initial Queue Delay, do 0.0 0.0 0.0 0. 0 0,0 0. 0 0.0 0.0

Control Delay 9.9 14,3 8_4 10.8 11.2 11.2 11,2 11.9

Lane Group LOS A 8 A 8 5 B B B

Approach Delay 13.9 10.8 11.2 11.9

A, pproac,h LOS B B B

lnlersedion Delay 12.7 X: = 0.40 lnterseciion LOS

11/8/2006 I

Wlliams Field Rd at Access 1
AH other areas

Gilbert

l
I Genera! information

IAnatysi MG
Agency or Co. TASK Eng

Date Perfom':ed 8/8/2006

Time Period

HCS+- DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

O. 0 0. 0 0. 0 DO 0. 0 0. 0 0. 0 0.0

121 1223 5 E18 5 10 2 93

806 1898 304 1899 1198 1758 14fa 1624

opacity/Lane Group 513 1643 13a 1544 436 639 514 591

0.2 0.3 0.0 0.2 0. O 0.0 o. 0 0.1

0.24 0. 74 0. 04 0.50 0.01 o. 02 0.00 o. 16

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1_O0 1.00 1.00 7,00 1.00 1.00

0. 7 8. 1 0.0 4,6 0.0 0. 1 0,0 1.0

0, 3 0.5 0.2 0. 5 0.3 0.4 0.3 o. 4

D. 1 1.3 0.0 0.5 0.0 0.0 0.0 0.1

0.8 9.4 0.0 5. 1 0. 1 0. 1 0.0 1.0

D. 2, T 1.9 2. T 2.0 2.1 2. 1 2. 1 2.1

Eck of Queue 1.7 17.4 o. 1 9.9 QS 0.2 0, 0 2.1

ueue spacing 25.0 25.0 25.0 250 25_O 25.0 25.0 25.0

eu StorageT o 0 O 0 0 0 0 0

.. lferage Queue Storage Ratio

BACK~OF~QUEUEWORKSHEET

general information

oped Description VWlfiarrrs Field Road arAccess 1 AMPk Hr-2025

v e r g e  B a c k of Queue

ow Rate!Lar1e Group

i percentile Back of Queue (95th percentile)

ueue Storage Ratio

% Queue Storage Ratio
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Site Information
WilliamsField Rd Ar Access 1

AN other areas

Gifberf I -
E

lniersectiorx
Area Type

Jurisdiction

Analysis Year

Proiecn ID
WiHiams Field Roadat Access 1 PM
Pk Hr-2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH 8;
J£1l-1 2 O 1 2 0 1 1 0 1 1

L TR L TR L TR L TR

Volume, v (mph) 370 849 5 5 1517 8 5 5 5 8 37 4
I

0 o 0 0 0 o 0 0 O 0 o :F
0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

20 2.0 2.0 2. O 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2. 0 2. 0 2.0 2. O 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

3.0 3.0 3.0 3.0 3. 0 3.0 3.0 3.0

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Initial UnmetDemand Qb 0. 0 0. 0 0.0 0, o 0. 0 Q() 0. 0 0.0

o O O 0 D o 0 0 0 0 0 0

Ne Vwdlh 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12,0

Parking I Grade I Parking N O N N D N N 0 N N O

Xrking Maneuvers, Nm

lees Stopping, NB 0 O 0 O 0 0 O a 3-
Min. Time for Pedestrians, Go 3,2 3.2 3.2 3.2

lasing EW Perm EB Only 03 04 NS Perm 06 01

G : 25,0 G= 10.0 : : G = 20.8 : G :

: v= : : y= "»= :

nation ofAnalysis, T = 0.25 Cycle Length. C = 55.0

EB WB NB SB

FLLT TH RT LT TH RT LT TH RT LT TH

_justedFlow Rate, v 402 928 5 1658 5 10 9 532

465 1643 148 1643 138 539 514 595
'in

0.85 0. 55 0.03 1.01 0.04 0. 02 0.02 0.89

meal Green Ratio, plc 0.64 0.45 0.45 0.45 0.36 0.35 0.36 0.36

19.5 11.0 8. 3 15.0 11.3 11.2 11.2 16.5

1,000 1.000 1.000 1.000 1.000 1.000 1.000 7.000

,alay Calibration, k 0.39 aw 0.11 0.50 0.11 0.11 0.11 0.42

15.3 0,5 0.1 24. 5 0. 1 0.0 0.0 15.0

Jqitial Queue Delay, do 0. 0 0. o 0. 0 0.0 0. 0 0. 0 0. 0 0. 0

ontroi Delay 34.8 11.5 8.4 39. 5 11.4 11.2 11.2 32, 5

Lane Group LOS C B A D B 8 8 C
i i

Approach Delay 18.5 39.4 11.3 32. 1

approach LOS 8 D 8

Intersection Delay aa3 Xe = 0.93 lnterseclion LOS

HCS+~ DETAILED REPORT

te Performed

MG
TASK Eng

a/a/2006

fumeand Timing Input

Heavy Vehicles, %HV

as-Hour Fodor. PHF

tension of Effective Green, e

d /Bike /RTOR Volumes
11

G
Y .

DB

l l ! i

ILane Group Capacity, Control Delay, and LDSDetermination

Lane Group Capacity, c

Progression Factor, PF

12
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR

0. 0 0. 0 0. 0 0. 0 0.0 0.0 0. 0 0. 0

402 928 5 1558 5 10 9 532

733 1898 325 7898 380 1758 1413 1635

Capacity/Lane Group 466 1543 148 1643 138 639 514 595

0. 5 0_3 0. o 0. 5 0_ 0 0.0 0. 0 0.3

MU

IN

ac Ratio 0.85 0.56 0 03 1.01 0. DO 0.02 0. 02 0.89

actor 1.000 1.000 1.o00 7.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1 00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.C'» t.00 1.00 1.00 1.00

2.6 5,5 0. 0 13.3 0.0 0. 1 0. 1 7. 7

0.3 0.5 0.2 O.5 0.2 0. 4 o. 3 0.4

1.7 O. 6 o. 0 7. 7 0.0 0. 0 0. 0 2.4

4.3 6. 1 0. 0 21.0 0. 1 0. 1 0. 1 10.1

Percentile Back of Queue (95th percentile)

2. 0 1.9 2. 1 1. 7 2. 1 2. 1 2. 1 1.8

*Back of Queue 8.5 11.7 0. 1 35. 4 0. 7 0. 2 0.2 18.6

hue Storage Ratio

Cueue Spacing 25.0 25.0 25.0 25.0 25,0 25.0 25.0 25.0

ixeue Storage a 0 0 G 0 0 0 0

Average Queue Storage Ratio

*U

BACK-OF-QUEUE WORKSHEET

8eneraI Information

eject Description

r
v erge Back of  Queue

V1/Fflfarrrs Field Road at Access 1 PM pk Hr.2025

Flow Rate/Lane Group

% Queue Storage Ratio

;bright ®2905 University of Florida. All Riggs Resewed
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EB WB NG SB

LT TH RT LT TH RT LT TH RT LT TH BlL_.._
Number of Lanes NI 1 3 0 1 3 0 1 3 0 1 3

Lane Group L TR L TR L TR L TR

Volume, v (mph} 336 258 476 10 111 1 257 724 46 2 315 5*

.% Heavy Vehicles, %HV 0 0 O 0 0 D 0 0 0 0 O

0. 92 0.92 0. 92 0.92 0.92 D. 92 0.92 0.92 0.92 0.92 0.92 0. 92

Pretimed (P) or Actuated (A) A A A A A A A A A A A A

Start-up Lost Tlme, 11 2.0 2.0 2.0 2.0 2.0 2. 0 2.0 2. 0

Extension of Elective Green, e 2.0 2.0 2.0 2. 0 2. 0 2.0 2.0 2.0

Anival Type, AT 3 3 3 3 3 3 3 3 I

Unit Extension, UE 3.0 3. 0 3. 0 3.0 3.0 3. D 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 I
Initial UnmetDemand, Qu 0 0 0.0 0.0 0. 0 0,0 0.0 0. O 0.0 r

'Ped I Bike I RTOR Volumes 0 O 50 O 0 0 D 0 40 0 0 10

Lane Width 12.0 12.0 12.0 12.0 12.0 12,0 12.0 12.0 I

Parking /Grade I Parking N O N N 0 N N 0 N N 0 N

Parking Maneuvers, Nm

0 0 o D 0 0 O o

Min. Time for Pedestrians, Go 3. 2 3.2 3.2 3.2

WB Only DO 04 NS Peml NB Only 07 DB r"*'\
I 1

Timing
G : 37.2 G= 3.0 : : G= 25.0 G: 10.4 :

_1a-4G :

y=4 y=o : Y = 4 y=o : Y :

Duration of Analysis, T = 0.25
l

ICycle Length, C = 83,5

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH 1. z

Adjusted Flow Rate, v 355 732 11 122 290 794 2 555

Lane Group capacity. c 567 2090 390 2733 453 1546 138 1437 I-"\

Iv/c Ratio. X 0. 54 0.35 0.03 0.04 0.54 0.51 0 0 1 0.46 I I
c...

'Total Green Ratio, Q/C 0.44 0.44 0.53 0.53 0.47 0.30 0,30 0.30

Uniform Delay, d-l 18.0 15.3 13. 7 9.5 25. 7 24.3 20.6 23. 8
L |

Progression Factor, PF 1.000 1.000 1.000 1.000 1.o00 1.000 1.000 1.000
.

Delay Calibration. k 0.22 0.11 0.11 0.11 21.22 0. 12 0.11 0.11

Incremental Delay, d2 2.5 0. 1 a t 0. 0 3. D 0.3 0.0 0.2

Initial Queue Delay, do 0.0 0,0 0.0 0.0 o. 0 0.0 0. 0 0.0

Control Delay 20.6 15.4 13.8 9.5 28. 7 24,6 20.7 24. D

Lane Group LOS C B B A C C C C

- : |

L 1

Approach Delay 17.1 9.9 25. 7 24. 0

Approach LOS 8 A C t
IC

Intersection Delay 21.4 x -  0,70 lntersedion LOS
-  I

C

U8/2006 E
| GeneraI information

Analyst MG

Agency or Co, TASK Eng

Date Performed 8/'8/2005

Time Period

HIS* " ' DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Pro}e::1 ID

William Field Rd at Power Road
All other areas

Gilbert

VwHlams Field Road at Power Road
AM Pk Hr-2025

Volume and Timing Input

I : _Peak-Hour Fodor, PHF

u

r
[

1

i

I _ Buses Slopping,

I
31
i

NB 1
1-4.

a

I3 Phasing EW Penn

t
I
L I Lane Group Capacity, Control Delay, and L05 Determination

I

I
I

I - 1
L I

i
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EB WB NB SB
LT TH RT LT T H RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0.o t o 0.0 0. 0 0.0 0 0 0. 0 4

365 Y32 11 'I22 290 794 2 655

1275 7722 737 1897 950 1897 455 1753

,opacity/Lane Group 567 2090 390 2733 453 1545 136 1437

0.3 0. 2 0. O 0. O 0. 3 0.2 0. 0 0.1

0. 64 0.35 0.03 0. 04 0. 54 0,51 0_01 0.45

1. 000 1.000 1.000 7,000 1.090 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1,00 1.00 1.00 1.00 100 1.00 1.00

1 00 7,00 1.00 1.00 1.00 1.00 1.00 1.00

5. 5 4. 1 0.1 D. 5 4.0 5.6 0, 0 4.5

0. 5 0. 5 0. 4 0. 7 0.4 0. 5 0.2 0.4

0.8 o. 3 0.0 0. 0 0. 7 0. 5 0_0 0.4

7. 4 4. 4 0. 1 0_5 4. 7 6. 1 0. 0 4.9

1.9 2.0 2, 1 2. 1 2. 0 7.9 2. 1 2.0

74.1 8. 7 0.3 1.1 9.2 11? 0. 1 9.6

Queue Spacing 25, 0 25.0 25,0 25.0 25. 0 25. 0 25.0 25.0

o 0 0 0 0 0 O 0

1

BACK-OF-QUEUE WORKSHEET

S'eneral Information

opedDescription WiIUarns Field Road at Power Road AMPk Hr-2025

ver ge Back of Queue

low Rate/Lane Group

percenti le Back of Queue (95th percentile)

Queue Storage Ratio

verge Queue Storage Ratio

% Queue Storage Ratio

Quyright ©2005 Ur\ivef'$I'l'y al Florida, AH Rights Reserved
HC3+-1l Versiun5.2 G8G618l.Bd1 1118r2nu6 5:34AN



Site information
IMllfam F 9 d Rd =r Power R ad

AH other areas

Gilbert

E

Lr tersest 1 r*

Area Type

Jurisdiction

Analysis Year

Project ID
Williams Field Road al PowerRoad
PM Pk Hr-2025

umber of Lanes NT

EB WB NG SB

LT TH RT LT TH RT LT TH RT LT TH U

1 3 0 1 3 D 1 3 O 1 3 II
J

Lane Group L TR L TR L TR L TR

blame, V (mph)

B Heavy VehicJes, %HV

250 203 451 10 259 1 399 552 g 4 644 4

0 O 0 0 0 O 0 0 O 0 0

o.92 O. 92Peak~Hfaur Factor, PHF 0.92 0. 92 0.92 0.92 a92 a92 0.92 U. 92 0.92 0.92

A A A A A .4 A A A A A 11

2. 0 2.0 20 2.0 2.0 2.o 2.0 2.0

Extension of Effective Green, e 2. 0 2.0 2.0 2. D 2.0 2.0 2.0 2.0

3 3 3 3 3 3 3 3

3. 0 3.0 3.0 3.0 3.0 3.0 3. 0 t o

Filtering/Metering, I 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000

0.0 0.0 0.0 0.0 0.0 0.0 g_o 0. 0

0 0 60 0 0 0 0 0 0 0 0 10

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

P̀arking / Grade 1 Parking N o N N 0 N N o N N 0 N

Parking Maneuvers, Nm

Buses Stopping, Ng o D 0 0 0 '] 0 l

Min. Time for Pedestrians, Gp 3.2 3.2 3.2 3. 2

Phasing EW Pem 02 03 04 NS Perm NB Only 07

G :  23 .0 : Q: : G = 25.0 G: 13.0 :

Y=4 Y-.= Y : Y= 4y= Y=6 Y :

Duration of Analysis, T = 0.25 Cycle Length, C = 75.0

EB WB NB SB
LT TH RT LT TH RT LT 11-1 RT LT TH

Adjusted Flow Rate, v 272 646 11 293 434 610 4 1439

Lane Group Capacity, c 329 1431 191 1585 510 2891 252 1592

v/c Ratio, X ala 0.45 0.05 0.18 0. 85 0.21 0.02 0.90 \
I -A

Total Green Ratio, plc 0.31 Q31 0.31 a3 1 0.56 0,58 0.33 0.33

Uniform Delay dl 24,1 20.9 18.4 T9.1 24. 7 8. 2 16.8 23.9 I
Progression Factor, PF 1000 1.000 f.W0: 1.000 1000 1.000 1.000 1.000 L J

Delay Calibration, k ass o.11 0.11 0.11 0.38 0.11 0.11 0.43

Incremental Delay, dz 15.8 0.2 0. 1 0.1 13.0 0.0 0.0 .7. 7

InitialQueue Delay, ds 0.0 0. D 0,0 0.0 0. a 0.0 0.0 ea
ll.

Control Delay 40. 0 21.2 18.5 19.2 37.7 8.3 16.8 31.5

Lane Group LOS D C B 8 D A B C

Approach Delay 26.7 19.1 20.5 31.5

Approach LOS C B C

lnlersedion Delay 25.2 Xo = 0,89 Intersection LOS

2 1/8/2006

HCS+" DETAILED REPORT
men! information

Analyst MG
Ienql or Co. TASK Eng

:Te Performed 8/8/2005

Time Period

) :plume and Timing Input pr I

I

I

I
I

`>retimed (P) grAduated (A)

_5tar1~up Lost Time, 11

r'

l̀nnial Unmet Demand, Qu

i_.pe<u Bike I RTOR Volumes

'\arrival Type, AT

inn Extension, uE

J

8

I

T

I

I
L

G-

r

8
L

ILeneGroup Capacity, Control Delay, and LOS Determination
I

4
l

I
I _a

I

r

| n

Ir
C

C

I

l

I
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR

a D a t o.0 0 O 0. 0 0, 0 0. 0 a t

272 646 11 293 434 510 4 T439

t074 1712 523 1899 912 1895 757 1753

_,opacity/Lane Group 329 T431 191 1585 510 2891 252 1592

o. 3 0. 1 0.0 0, 1 0. 5 D, 1 O_O 03
0.BE o.45 0.06 0.18 0. 85 D_21 0. 02 0.90

1.000 1.000 1.000 1000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1,00 1.00 1.00 1. 00 1,00

5_ 3 4.0 0.2 1.5 4.9 2.3 o.1 10_5

0.3 0.4 0_2 0.4 0.4 0.6 0_3 0.4

1.3 0. 3 D. 0 0. 1 2.0 0_2 0. 0 3_0

6.5 4.3 o, 2 1.7 S. g 2.5 0. 1 13.5

1,9 20 2. 1 2.0 1.9 2.0 2 1 1.8

12.5 8.5 0. 4 3.5 13.1 5 0 QS 24. o

queue Spacing 25.0 25.0 25.0 25.0 25. o 25. O 25.0 25. 0

0 0 0 0 0 0 0 0

BACK-OF-QUEUE WORKSHEET

general  information

Qjed Description Williams Held Road at Power Road PM Pk Hr-2025

. v e r a gf é Back of Queue

low Rate/Lane Group

\

L |
Percentile Back of Queue (95th percentile)

ueue Storage Ratio

\verge Queue Storage Ratio

36 Queue Storage Ratio

Zlgpyrighl 9 2005 University of Floricia, All Rights Reserved
HCS+"l Version 52 Genar2t@cl: 1UB2D08 5135 A1»



MGAna st Intersection Cooley Loop S/Cooley Loop W.
TASK Eng JurisdictionAqency/Co. Gilbert
amtzooe Analysis Yearate Performed 2025
AM PK Hr»2D25

Eastbound Westbound -\
I

cement 1 2 3 4 5 6
L T R L T R

Jolume (vehfh) 5 5 5 5 307 42
1 r

0.92 0. 92 0.92 0.92 0.92 I0,92

Orly Flow Rate, HFR (veluM) 5 5 5 5 333 45

0 0

o 0

_ones 1 1 0 1 1 O Na:
L TR L TR

0 0
IJ)

Minor Street Northbound
7 B 9 10 11 12
L T R L T R Ill
5 93 53 5 455 5

0. 92 0. 92 0.92 0.92 0.92 0.92
Orly Flow Rate HFR (eh/h) 5 T01 57 5 494 5 c:

O D o 0 0
IH.

0

0 0

fed Approach N N
go;

Storage 0 0
QT Channelized 0 o

1 1 o 1 1

L TR L

'poach

uvemenl

Ana ConEgura!ion

Eastbound Westbou nd Northbound a.Southbound

1 4 7 8 g 10 11 12

L L L TR L

»/eh/h) 5 5 5 158 5

1192 1 523 85 652 413

0.00 0.00 0.06 0.24 0.01
I

o..

% queue length 0.01 0.01 0.18 0.95 0. 04 10,96

8.0 7.2 50.0 12.3 13.8

A A E 8 a E

poach Delay (sneed) 13.4

Approach LOS r v 8

TWO-WAY STOP CONTROL SUMMARY

[Site Information 9. I

I

[ .alyss Time Period _ __

roiect Description Cooley Loop South at CooleyLoop West AM Pk Hr-2025
'st/West Sireetr Cooley Loop South
zrsection Orientation: East-West

\North/South Street: Cooley Loup West

ISludy Period (hrs): 0.25 ..
n

vehicle Volumes and Adjustments

Undivided
I i

Southbound

I _.went Heavy Vehicles

0

TR
I

|

Delay, Queue Length, and Level of Service I

- 3
E

1 I

1

499

5'E*:'

4

- i
E-*

I

46.8

E

Generated: 11/8a0n6
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general Information Site information

analyst

laTe Performed
Thaiysis Time Per d

Intersection Cooley Loop S/Cooley Loop W
Jurisdiction Gilbert
Analysis Year 2025

4gen /Co. TA SK Eng

8/8"2006

PM PK Hr-2025

stfWesl Street: COOley Loop SouthL Nor1hfSouth Street: Cooley Loop West
Study Period (hrs): 0,25

Eastbound Westbound
1 2 3 4 5 5
L T R L T R
5 5 5 5 54 17

0.92 0.92 a 92 0.92 0.92 0. 92
ouriy Flow Rate, HFR (vehhn) 5 5 5 5 69 18

0 0

Undivided

0 0
1 1 D 1 1 to

L TR L TR

0 0

1Vli'nor Street Northbound Shut.h.bolJr1d
Mloverneni 7 8 g 10 11 12

L T R L T R
. lime (eh/h) 5 406 224 5 124 5
Peak-Hour Factor, PHF 0.92 0. 92 0.92 0. 92 0. 92 0 9 2
.curly Flow Rate, HFR (eh/h) 5 441 243 5 134 5
.recent Heavy Vehicles 0 O 0 0 O o

Percent Grade (%) 0 D

N N
Storage 0 0

RT Channelized 0 0
res 1 1 0 1 1 0

§n6guration L TR L m

poach Eastbound Westbound Northbound Southbound

averment 1 4 7 8 g ID 11 12

e Configurationi= L L L TR L TR
|

'.vehJ"h} 5 5 5 684 5 139

. m) (vehfh) 1522 1623 580 861 222 787
\

i-Q 000 0.00 0.01 o. 79 0.02 0.18

~% queue length 0.01 0.01 0. D2 8.40 0,07 0.54

7. 4 7.2 10.3 23_2 21.6 10.5

A A 8 C C B

approach Delay (sNeh) 23. 1 10.9

C 8

g
*. / 8 / 2 0 0 6

TWO-WA Y  s Top  CONTROL SUMMARY

lProiec=!Desrxiplion

I'
larsection Orientation: East~West

Cooley Loop South at Cooley Loop West PM Pk Hr»2025

re

IJehir;1e Volumes and Adjustm~ents
10r Street

I vemenl

I

I 4
plume (vehlh)

as-Hour Fodor, PHF

=II recent Heavy Vehicles

,hilledian Type

| Channelized

es

configuration

stream Signal

8
` l  |

I
I

red Approach

Eielav. Queue Length, and Level of Service

g§ntr01 Delay (5/v&h)

W S

;'\l5Pf03Ch Los

"?Y"®l 82005Universityal Florida, AM Rights Reserved

x 3

Hes+~ Version 52 Generated. 111812006 5:38AM
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EB WB NG SB
LT TH RT LT TH RT LT TH RT LT TH

Number of Lanes, N1 1 1 0 1 1 0 1 2 D 1 2
Lane Group L TR L TR L TR L TR
Volume, V (mph) 7 12 28 72 103 80 15 1090 61 64 B69

0 0 O 0 o 0 0 0 O 0 0
Peak-Hour Factor, PHF 0.92 0. 92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

A A A A A A A A A A A
l

u
2.0 2.0 2.0 2. o 2. O 2.0 2.0 2.0

Extension of Effective Green, e 2.0 2.0 2. D 2. 0 2. 0 2.0 2. o 2.0
3 3 3 3 3 3 3 3 II

3,0 3.0 3.0 3, o 3.0 3. 0 3.0 3.0
Filtering/Metering, I 1.ooo 1.000 1.000 1.0o0 1.000 1.000 1.000 1.000

P

O. 0 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0
0 O 0 0 0 0 0 0 40 0 0 10

_are V\6dth 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12,0 In
N 0 N N o N N 0 N N 0 N

Buses Stopping, NB O O 0 O 0 0 0 o
3.2 3.2 3.2 3.2

EW Pel1TI WB Only 03 04 NS Perm Excl. Levi GO 08 F I

G= 25,2 G: 3.0 : G : G= 35,0 G:  10.4 : G =
Y = 4 Y=0 "f'= Y : Y = 4 Y: 0 Y.-: :

1Cycle Length, C = 81.6

EB WB NB SB
LT TH RT LT TH RT LT

T H '
RT LT TH

\adjustedFlow Rate, v B 43 78 199 16 1208 70 1018
¢ane Group Capacity, c 340 525 559 700 419 1547 412 1535
v/c Ratio, X 0.02 0.08 0.14 0.28 0.04 0. 75 0.17 0. 65
'oral Green Ratio g/c 0.31 0.31 0.39 0.39 0.51 0.43 0.61 0.43

Jniform Delay, UP 19.6 20.0 15. 7 15.8 17.0 20.0 22.3 18.5
Progression Fodor, PF 1000 1.000 1.000 1.000 1.ooo 1.600 1.000 1.000
delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.33 0,11 0.24

incremental Delay, 62 0. 0 0. 1 0. 1 0.2 0.0 2. 7 0.2 1.1 »hi
Initial Queue Delay, do 0.0 0.0 o.0 0.0 0.0 0.0 0.0 0.0

antral Delay 19.7 20. 1 16,9 17.1 170 22,7 22.5 19.7
__are Group LOS 8 C B 8 8 C C B
Approach Delay 20,0 17.0 22. S 19.9

approach LOS C 8 C I nB
,.-lterser.~tion Delay 20.8 0.47Xe = lnlersecrtion LOS -C

Date Performed

General In formation

MG
TA SK Eng

8/8/2005

Racker Rd/Coo/ey Loop South
AI/ other areas

Gilbert

HCS+" DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

Hr

Racker Road at Cooley Loop South
AM Pk Hr-2025

Volume and Timing Input p-
IH

I % Heavy Vehicles, %HV

Pretimed (P) or Actuated (A)

Start-up Lost Time, 11

Initial Unmet Demand. Qu

Pad I Bike I RTOR Volumes

Parking I Grade I Parking

Parking Maneuvers, Nm
I:

Min. Time for Pedestrians. Go

Quotation of Analysis, T = 0,25

.are Group Capacity, Control Delay, and LOS Determination

ill

| 'E
I
l

I

capyright© taus Unwerslty of Florida, All Rights Reserved
HCS+** VBrsiof1 5.2 Ganafaimf;11/8/2006 5:37AN
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

;~rial Queue/Lane
~1

g o o o 0.0 ea 0. 0 0 0 0 0 0. O

Flow RateYLane Group 8 43 78 199 15 1208 70 1018

§tf1ow1'Lane 1100 1701 1417 1775 692 1894 680 1879

Capacity/Lane Group 340 525 559 700 419 1547 412 1535

I 4|
I
t w Ratio 0. 0 o o 0. 1 0.1 0.0 0. 3 0.1 0.3

0.02 0.08 0. 14 0.28 0.04 D. 78 0.17 ahs

1.000 1.000 1.000 1. 000 1.000 7.000 1.000 1.000

3 3 3 3 3 .3 3 3

7.00 1 of 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00

0.1 0. 7 1.1 3. 1 0. 1 12,3 0.6 97

9

I 0.3 0.4 0.5 0. 5 0.4 o. 6 0.4 0.5

OF 0. g 0.0 0. 1 0. 2 0. 0 1.9 0. 1 1.1

:average O. 1 O. 7 1.2 3. 3 0.2 14.2 0. 7 10.7

II
2. f 2. 1 2. 1 2.0 2. 7 1.8 2. 1 1,8

Eack of Queue 0. 3 1,5 2.4 6.5 0.3 25.2 1.5 19.7

Queue Spacing 25.0 25. 0 250 25.0 250 25. 0 25.0 25. 0

hue StorageIK
0 0 Y] 0 0 0 r. O

Average Quaus Storage Ratio

1% Queue Storage Ratioi

BACK-OF-QUEUE W ORKSHEET

general information

oped Description RackerRoadat Cooley Loop South AM Pk Hr-2025

erase Back of Queue

l~ Percentile Back of Queue (95th percentile)

Queue Storage Ratio

89mm o2005 unlversny of Floria, All Rlgnts Resewed Hcs+*» Vefsi::rl 52 Genermed: 11rs12uos 5:37/

I



General information
Racker Rd/Cooley Loop South

All other areas

Gilbert

Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID ReckerRoad at Cooley Loop South
PM Pk HV-2025

MG
TASK Eng

8/8/l2006

Analyst
Agency or Co.

Date Performed

Time Period

Volume and Hmong Input

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

Number of Lanes, NI 1 1 0 1 T D 1 2 0 1 2 DEI
Lane Group L TR L TR L TR L TR
Volume V(vph) 30 62 107 81 35 186 21 810 72 131 1433 I

% Heat Vehicles, %HV 0 0 0 0 0 0 0 0 0 o o 6

F'eak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A : 'll

_,q

Start-up Lost Time, 11 2.0 20 2. 0 2.0 2.0 20 2.O 2.0
Extension of Effective Green, e 2, O 2. 0 2.0 2.0 2. 0 2. 0 2.0 2.0
Animal Type, AT 3 3 3 3 3 3 3 3 I

in-1
Unit Extension, UE 3. O 3.0 3. 0 3.D 3. 0 3.0 3.0 3. 0
Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Initial Unmet Demand, Qu a O O_O o_o 0, 0 0.0 0.0 O.0 0_0
Pad I Bike I RTOR Volumes o o 50 0 o 0 0 0 40 O 0 ro
Lane Vvid§h 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Parking I Grade I Parking N 0 N N 0 N N 0 N N 0 N
Parking Maneuvers, Nm

Buses Stopping, Na 0 D 0 0 0 0 0 0 I

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3. 2

Phasing EW Perm WB Only GO 04 NS Perm End. Left 07 OB

Timing
G : 25.2 G= 3.0 G = G : G :  35 .0 G = 10.4 G: -H..G :

Y=4 Y=0 y = : Y=4 Y=0 : :

Duration of Analysis, T = 0.25

EB WB NB

(lg
SB

LT TH RT LT TH RT LT TH RT
Adjusted Flow Rate,v 33 118 88 241 23 915 145 1552
Lane GroupCapacity, c 305 549 492 555 412 1543 450 1551 C .

Vic Ratio, X 0.11 0.21 0.18 0.37 0 OF 0. 59 0.32 1,01 'In
Total Green Ratio, g/c 0.31 0.31 0.39 0.39 0.61 0.43 0.61 0.43

Uniform Delay, d, 20.2 20. g 15 7 17.5 24. B 17.8 19.5 23.3 ii
Progression Factor, PF 1.000 1.000 1.000 1.oo0 1.000 1.000 1.000 1.000 "in

Delay Calibration, k 0.11 0.11 0.11 0. 11 0.11 0. T8 0.11 0,50

Incremental Delay, dz 0.2 0.2 0. 2 0.4 0. 1 0.8 0.4 24.6 nm
.'*r-

Initial Queue Delay, do O. 0 0.0 0.0 0.0 0.O 0. D 0. 0 0, 0

Control Delay 20. 3 21.1 18.9 17.8 24.8 1a5 19.9 47.9
j1'Lane Group LOS C C 8 B C 8 B D

Approach Delay 20. 9 18.1 18.6 45.6

ApproactLos C B 8
Intersection Delay 33.4 Xe = 0.61 (ntersedion LOS

LT TH

11/8/2006

HCS+" DETAILED REPORT

Cycle Length, C = 81.6
Lane Group Capacity, Control Delay, and LOS Deiemiination

D i -I

Copyright <9 2DO5 University of Flcrlaa, All Rights Reserved HCS+W Version 5.2
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E B WB N B SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0 0 0. 0 0.0 0. O 0 0 0.0 0.0 0. O

33 118 BB 241 23 915 142 1562

990 1?'7? 1246 7651 680 1889 743 1899

305 549 492 555 412 1543 450 1551

0. 0 0. 1 0. 1 0. 1 0.0 0.3 0.2 0.4

o 11 D, 21 0. 18 0.37 0.05 0. 59 0.32 1.01

1.000 1.000 1.000 1.000 woo 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 5 2.0 1.2 3.9 0. 2 8.3 1.3 18.5

0.3 0. 5 0_4 0. 5 0.4 0.6 0_4 D. 6

O. 0 0. 1 o. 1 0,3 0. 0 0. 8 0. 2 8. 1

o. 5 2. 1 1.3 4.2 0. 2 9. t 1.5 26.6

2. 1 2.0 2. 1 2.0 2. 1 1.9 2.1 1.6

1.2 4.3 2. 7 8.2 0. 5 17.0 3. 1 43.6

Queue Spacing 25.0 25. 0 25.0 25.0 25. 0 25.0 25.0 25. 0

O 0 0 o 0 0 0 o

BACK-OF-QUEUE WORKSHEET

1-ll'

General  Informat ion

project Description Racker Road at Cooley Loop South PM Pk Hr 2025

T verage Back of Queue

Flow Ra1e/Lane Group

percentile Back of Queue (85thpercentile)

hue Storage Ratio

\verge Queue Storage Ratio

% Queue Storage Ratio

C9pyrigh1©20D5 University olFlanaa, Au Rigwlg Reserved HCS**'l Varian 5.2 Genelaied: 11/8/2905 SZ3?AL



TWO-WAY STOP CONTROL SUMMARY

Cooley Loop S/Cooley Loop E.
Gilbert
2025

Nor1htSou!h Street; Cooley Loop East

hfll3lysf

ate Perform~led

MG
TA SK Eng
8/88005

no sis Time Period AM PK Hr-2025

Intersection Cooley Loop S/Cooley Loop E.
JurisdiL':t}or1 Gilbert
Analysis Year 2025 - _

Cooley Loop South at Cooley Loop EasrAM Pk Hr-2025Project Description
EastANest Street: Cooley Loop South

v:?hiGI& Volumes and Adjustments
Major Street Eastbound I

[ -Westbound
31 4 ET

L T R L T R
Volume (eh/h) 30 5 r;
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 L

burly Flow Rate, HFR (velum) 32 0 5 O O O

Percent Heat Vehicles 0 a

"medianType

I' Channelized 0 o 1
r

Lanes 0 0 0 0 0
Ni

o
'>n6g oration LTR LR

:streamSignal 0 O in

Minor Street Northbound
"Yemeni 7 8 9 w 11 12

L T R L T R
-blame (vehfh) 19 336 t05 I7 L

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 r0.92
r '»Orly FIGw Rate,  HFR (vo-W h) 20 355 0 0 114 Ir [_-

percent Heavy Vehicles 0 o 0 0 D D

Percent Grade (%) 0 D

2 3 4 5

N N
0 0

RT Channelized 0 O

41185 1 1 0 0 1

figuration L T

f "pfggch Eastbound Westbound Northbound

w8m&nI 1 4 7 8 g 10 11 12

are Configuration LTD L T *F
121

4 _
\
s €VBh/h)

»(m) (eh/h)

32 20 385

1636 744 513

plc 0.02 0. 03 0.45

% queuelength 0.06 0.08 2.35 0.52

7.2 10.0 13.0 1

'cos A A B 8

jgproach Delay(sfveh) 12.8 10.1

8
1

B

1| antral Information

1/8/2006

[Site Information ;;,
1

I

I

I

| § erection Orientation:

r
Movement

Ea.-;tI}4/es1 019! Period (hrs): 0.25

Uf7d'fv1ded

Southbound

3"°
I
I

l

5 ̀ ared Approach

| H §Slorage
I

o

TR

Delav. Queue Length. and Level of Service

Southbound

;
I

intros Delay {s/veh)

approach LOS

fyngnt ©2005 Unlvewsity Of FID!'ida_ All Rights Reseweli HCSHU Version 5.2 Gendered:11/ERD06 5:3BAI

a 5-

g

l l
Lu E

l

F
i

I

1

FJ

F

El

ll
iH

I



general information Site Information

MG
TASK Eng
8/8/2005

Intersection Cooley Loop S/coufey Loop E.
Jurisdiction Gilbert
Analysis Year 2025

analysis Time Period PM PK Hr-2025

s1/west Street: Cooley Loop South North/SouthStreet: Cooley LoopEast
East-westarsection Orientation: Study period (hl$): 0.25

Eastbound Westbound
nernenl 1 2 3 4 5 6

L T R L T R
18 5

.as-Hour Factor, PHF 0. 92 0.92 0.92 0.92 0. 92 0.92
curly Flow Rake, HFR (eh/h) 19 0 5 0 O 0

0 0

Undivided

g Channelized 0 0

0 o 0 0 0 a

LTD LR

L

"stream Signal o 0

Northbound Southbound
avemenf 7 8 9 10 11 12

i L T R L T R
flume (veluM) 24 247 376 42

sPeak-Hour Pad or, PHF 0.92 0.92 0.92 0. 92 0,92 0. 92
26 258 o 0 408 45

_percent Heavy Vehicles 0 0 0 0 0 0

Percent Grade (%) 0 O

N N
Storage 0 O

uT Channelized 0 0
1 1 0 0 1 .0

Configuration L T TR

;|
approach Southbound

11 12

LTR L T TR

19 26 258 453

Qvemenl 1 4 7 8 9

Eastbound Westbound Northbound

l

*
L

(M) (Veh!h] 1636 407 846 862

0.01 0.05 0. 32 a53

-% queue length 0.04 0,20 1.37 3,13

7.2 14.4 11.2 13.7

Los A B B B

>pmach Delay (sNeh) 11.5 13.7

8 B

TWO-WAY STOP CONTROL SUMMARY

]9rojel:t Description Cooley Loop South at Cooley Loop East PM Pk Hr-2025

vehicle Volumes and Adjustments

l
[Percent Heavy Vehicles

)Orly Flow Rate, HFR (vehfh)

...Le A I l-l Al QA.-ri-41 I

I

yrighl 8 2005 University 01 Florida, All Rights Reserved Hes+~ Ver9iDf1 52 Generatect 11/mons 5:38AM



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH B I,-.
Number of Lanes, NI 1 1 0 1 1 0 1 2 0 2 2

Lane Group L TR L TR L TR L TR

Volume, V (mph) 214 3 48 58 2 310 13 779 36 128 790 L
v

% Heavy Vehicles, %HV o 0 0 D 0 0 D 0 0 O 0

Peak-Hour Factor, PHF 0.92 O. 92 O.92 0, 92 0,92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92

Prewired (P) or Actuated (A) A A A A A A A A A A A L'
Start-up Lost Time, 11 2. 0 2.0 2.0 2, 0 2.0 2,0 2.0 2.0

J

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2. O 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3 \
l

Unit Extension, UE 3,0 30 3.0 3.0 3.0 3.0 3. 0 3.0

FilteringflVleiering, I 1.0oo 1,000 1.000 1.000 1.000 1.000 1.000 1.000 I
Initial Unmet Demand, Qb 0.0 o.O 0. o 0.0 0. 0 0.0 0. 0 0. 0 \-1

Pad I Bike I RTOR Volumes O 0 0 0 O 0 0 O 0 O 0 10

Lane \Mdth 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Parking / Grade I Parking N 0 N N 0 N N 0 N N 0 N

Parking Maneuvers, Nm

Buses Stopping, NB 0 0 O O 0 0 O o

Min. Time for Pedestlians, Go 3.2 3.2 3.2 3.2

Phasing EW Pam WB Only 03 04 NS Perm Excl. Left 07

G : 25.2 G= 3.0 : : G .: 35.0 G= 10.4 G :
Timing

Y=4 Y - =0 Y.: Yr: y = 4 y = 0 Y : :

Duration of Analysis, T = 0.25

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate v 233 55 63 339 14 886 139 904

Lane Group Capacity, c: 230 504 548 638 454 1542 1108 1540

v/c Ratio, X 1.01 0,11 0.11 0. 53 a03 0.57 o. 13 o. 59

Total Green Ratio, g/c 0.31 0.31 0.39 D. 39 0.51 042 a s? 0.43

Uniform Delay, d. 28. 2 20.2 16.8 18.9 150 17.7 15.4 17.8
1F

:...»Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.50 0.11 0.11 0.13 0.11 0.17 0.11 0,18

Incremental Delay, do 52. 7 o. 1 0.1 0.9 0. 0 0. 5 0. 1 0.6 I[

Initial Queue Delay, d_, 0.0 0.0 0.0 0.0 0. 0 0. 0 0, 0 0.0

Contr4alDelay 90,9 20,3 16.9 19.8 15,0 182 154 184

Lane Group LOS F C 8 B B B B B r

Approach Delay 77.4 19.3 18,1 18,0

Approach LOS E B 8

lntarseciion Delay 24,7 Xe = 0.63 Intersection LOS

l 1/8/2006
I

HCS+'- DETAILED REPORT

Racker Rd at Boulevard Road
Arr other areas

Gilbert

E

I

General Jnformation

Analyst MG
Agency or Co». TA SK Eng

Date Perform*led 8/8/2005

{Tlme Period

Site information
lniersection

Area Type

Jurisdiction

Analysis Year

Project ID

I""l
LJ

Racker Road at Boulevard Road AM
Pk Hr-2025

Volume and Fining Input L_"

\

I
I
I
I
I

i
;1 .

Ia , __

Cyr:1eLength,C _= 81.6 r
»

Lane Group Capacity, Control Delay, and LOS Determination

I :
h' 1-

I
r

1 r
j
L ,

I

I

1 1

B nr
1

I

I

c=>m-rigm n 2ou5 unwwsxty of Florida_ All Rights Reserved HIS+Tll Varsiol15,2
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EB WB NG SB
LT TH RT LT TH RT LT TH RT LT T H RT

L TR L TR L TR L TR

0. o 0. 0 0. 0 I 0.0 0. 0 O, O 0. O

ow Rate/Lane Group 233 55 63 339 14 885 139 904

tflowfLane 745 1531 1389 1817 749 1887 942 1885

pacify/Lane Group 230 504 548 638 454 1542 1108 1540

0. 3 0. 0 0. 0 0.2 0. 0 0.2 0. 1 03
: Ratio
l 1,01 0.11 0.11 0. 53 0.03 0.57 0. 13 0.59

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 t_0D 1.00

5.3 0. g 0. 9 5.9 o. 1 8. 0 o. 6 8. 2

0.3 0.4 0.5 0.5 0.4 0. s D. 5 0. B

3.0 0. 1 0. 1 u. s 0.0 0. 8 QS 0. 8

8.3 0.9 D. 9 6.4 D.1 8. 7 0.7 9. O

1.9 2. 1 2 . 1 1.9 2.1 1.9 2. 1 1,9

15.5 2,0 1.9 12.4 0.3 16,4 1.5 15.8

lee Spacing 25.0 25.0 25.0 25. 0 25.0 25. 0 25.0 25.0

hue Storage O 0 o 0 O 0 0 O

erase Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

general information

%p}ect Description Racker Road of Boulevard Road AM Pk Hr-2025

/erase Back of  Queue

mentiie Back of Queue (95th percentile)

Tongue Storage Ratio

% Queue Storage Ratio

wright Ra 2005 University of Flnrma_ All Rights Received
HCS-*TN version 5.2 Generated; 11i8¢'20D8 5:38 AM
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General information

TASK Eng

8/8/2006

Analyst

Agency or Do.

Date Performed

Time Period

EB WB NB q

LT TH RT LT TH RT LT TH RT LT TH RT

.5-
Number of Lanes, N1 1 1 0 1 1 o 1 2 0 1 2
Lane Group L TR L. TR L TR L TR
Volume, v (mph) 118 3 2a 107 3 189 2s 595 74 445 945
% Heavy Vehicles, %HV 0 0 0 D 0 D O o 0 O 0
Peak-HourFactor, PHF 0.92 0. Q2 0.92 0. 92 0. 92 0.92 0.92 0.92 0. 92 0.92 0. 92 O, 92
Prewired (P) or Actuated (A) A A A A A A A A A A A .v N
Start-up Lost Time h 2.0 2.0 2, ca 2. o 2.0 2.0 2, o 2.0
Extension of Effective Green, e 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2,0
Animal Type, AT 3 3 3 3 3 3 3 3
Unit Extension, UE 3. 0 3. 0 3. 0 3. 0 3.0 3.0 3. 0 3.0
Filtering/Meiering, I 1.000 1.000 f.000 LOGO 1.000 1.000 1.000 1.000 r"

Initial Unmet Demand, Qu o.0 u. 0 0, 0 a0 0.0 o_o 0.0 0, o
Pad I Bike IRTOR Volumes 0 0 0 0 o 0 0 0 40 0 0 10
Lane Wldth 12.0 12.0 12.0 12.0 12.0 12.0 12,0 12.0
Parking I GradeI Parking N 0 N N 0 N N o N N 0 N
Parking Maneuvers, Nm

Buses Stopping, Ng 0 0 0 0 D O o o ll'

Min. Tnrne forPedestrians, Go 3.2 3.2 3_2 3.2
Phasing EW P€l'M WB Only DO D4 NS Perm Excl_ Left DO

Timing
G : 25.2 G= 3.0 G = G = G 2 35.0 G= 1D_4 G
Y=4 Y=O : : Y=4 Y = O y =

Duration of Analysis, T= 0.25

EB WB NB s o
inLT TH RT LT TH RT LT TH RT

Adjusted Flow Rate. v 128 33 116 208 28 685 484 1267
Lane Group Capacity, c 332 507 559 639 412 1539 532 1508

E
voc Ratio, X 0.3.9 0.OF 0.20 0.33 0.07 0.45 0.91 G. 84
Total Green Ratio, QIC 0.31 0.31 0.39 0.39 0.61 0.43 0.61 0.43
Unifom'l Delay, d., 22. 1 19.9 17.0 17.2 22. 3 15.4 24. 7 20.8
Progression Fodor, PF 1. 000 1.O00 1.oao 1.000 1.000 1.000 1.000 1.000
Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.11 0.43 0.38
Incremental Delay, dz Q7 0. 1 0, 2 0. 3 0. 1 0.2 19. 7 4,4
Initial Queue Delay, do 0. 0 0. 0 0.0 o. 0 o. 0 0.0 o. O 0,0
Control Delay 22.9 19.9 17,2 17.5 22.4 16.7 44.4 25. 2
Lane Group LOS C B B B c 8 D C
Approach Delay 22.3 17.4 15.9 30.5

LT TH I

C 8 B
Intersection Delay 25. 3 Xc=0_71 Intersection LOS

1 1/8/2006

Racker Rd Ar Boulevard Road

Al! other areas

Gifberf

-E

HCS+~ DETAILED REPORT
_Site In formation
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID Racker Road at Boulevard Road PM
Pk Hr-2025

Volume and Timing Input » .

QE-
l

I
I
I
I

08
G a

y r

Cycle Length, C = 81.6
'Mane Group Capacity, Control Delay. and LOS Determination

I

I

L

I

Approach LOS

A "lopyrighl © 20as University 01 Florida, All Rights Reserved
.HCS+*'\\ Varslon 5.2

C

C
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EB WB N B SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0. O 0. 0 0.0 0.0 0. 0 D, 0 o. 0

low RatefLane Group 128 33 115 208 28 585 484 1267

T075 1641 1440 1519 S80 1884 875 1845

pacityfLane Group 332 507 589 639 412 1539 532 1508

0. 1 0. 0 0. 1 0, 1 0.0 o. 2 0.5 0.4

0. 39 0. DO 0.20 0.33 0.07 0.45 0.91 0 84

1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1 OO 1.00 1.00 1.00 1.00 1.00 1.00

2.3 0. 5 1.6 3.3 0.3 5. 7 5. 2 13.5

0.3 0.4 0. 5 0. 5 0.4 0.6 O. 4 0.6

0.2 0.0 o. 1 0. 2 0. 0 0.5 3. 0 2.6

2.5 o. 6 1.7 3.5 0.3 5. 2 8. 2 16.0

2. 0 2_1 2 0 2.0 2.1 1.9 1.9 1.7

5 0 1.2 3.5 7 0 0. 6 11.9 15.3 28.0

ueue Spacing 25.0 25. 0 25.0 25.0 25.0 25. 0 25.0 2:10

hue Storage o o 0 0 o O 0 o
:O

verge Queue Storage Ratio

I% Queue Storage Ratio

BAC K-OF-QUEUE WORKSHEET

Jeneral  In f ormat ion

inject Description Racker Road at Boulevard Road PM Pk Hr-2025

r e r a t e Back of Queue

ercentiie Back of Queue (95th percentile)

queue Storage Ratio

wpyfi9hl© zoos Ul1iuEI'si*y of Florida, AlT Rights Reserved Hcsfw Vnrsiun 5.2 Generated; 111842008 5:40 AN



general information Sit E Inform rt 7: n

EE WB NB SB

LT TH RT LT TH RT LT TH RT LT TH BT

.lumber of Lanes, NI 1 3 0 1 3 0 1 2 0 1 2 a,
L TR L TR L TR L TR

44 1225 790 149 741 30 264 593 219 39 343 :

`-r!w

8 Heavy Vehicles, %HV o 0 0 0 0 0 0 0 0 0 0

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0,92 0,92 0. 92 0.92 0.92 0.92 0.92 0.92

A A A A A A A A A A A _,f 'I

Start-up Lost Time, 11 2.0 2.0 2.0 2. 0 2. 0 2.0 2.0 t o

Extension of Effective Green, e 2. o 2.0 2.0 2. 0 2, D 2.O 2.0 2. O

3 3 3 3 3 .3 3 3 ;1

Jnit Extension, UE 3. 0 3.0 3.0 3. O 3. 0 3.0 3.0 3,0

Filtering/Metering, I 1,000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 3 "
ll?

0.0 0. o O_O 0. O 0.0 0. 0 0.0 0. o I J 1

'ed/ Bike I RTOR Volumes 0 D 0 O 0 o 0 0 40 0 D 10

Lane Width 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0

N O N N 0 N N 0 N N 0

'ar1<ing Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 0 0 0 o

3.2 3. 2 3.2 3.2

EW Perm Excl. Left 03 04 NS Perm Excl. Left DO

G = 25.2 G= 3.0 G : : G: 15.0 G: 5.4 :

Y=4 Y=0 Y= Y:z y = 4 Y=D y= :

I iCycle Length. C = 56.6

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

48 1542 162 838 287 840 42 518

426 2258 357 2291 434 925 434 919
L

ac Ratio, X 0.11 o. BB 0.45 0.37 0.65 0.91 0.10 0.56 Era-

0.57 0.45 0.57 0.45 0.43 0.27 043 0.27

9. 1 12.5 17.3 10.4 18.6 20.1 16.7 18.0
'I

I
-L.JProgressionFactor. PF .1.aoo 1.000 1.000 1.000 1.000 1.000 4.000 1.000

8.11 0.25 0.11 0,11 0,24 0.43 a n 0.16

0, 1 0,9 0.9 0. 1 3.7 12.5 0.1 0.8

'initial Queue Delay, do 0.0 0.0 0.0 0. 0 0.0 0. 0 0. 0 0.0

9.3 13.4 18.2 10.5 22.3 32.8 16.8 18.8

LaneGroup LOS A 8 B 8 C C B' B

go \

H
*-__

ApproachDelay 13.3 11.7 30. 1 18.6

8 8 C

18.0 x; 0.81 Intersection LOS

Lr'

M

HCSI+' DETAILEDREPORT

MG
TA SK Eng

8/8/2005

Racker Rd at PecosRoad

All other areas

GiI!JefT

,rt I

Tate Performed

Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

1-4

p a l

Racker Road at Pecos RoadAM Pk
Hr-2025

plume and Timing Input ' l~.

retimed (P) or Actuated (A)

*initialUnmetDemand. Qb

asking Grade I Parking
%I i

r

8+
Min.Timefor Pedestrians. Go

08
-u

1"r1
I L'

_Durationof Analysis, T = 0.25

Lane Group Capacity, Control Delay, and LOSDetermination
I

I

*'Adjusted Flow Rate, v

t.Lane Group Capacity, c

Total Green Ratio, g/c

42 n
\ | ...r

Gennratedi w~ar2ul>s 5:40,AI\

B

B
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EB WE NG SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 o. 0 0.0 0. 0 0.0 0.0 0.0 0. 0

48 1542 162 838 287 840 42 518

750 1861 629 1885 1007 1834 1007 1820

426 2258 357 2291 434 925 434 .919

o. 1 0. 3 0.3 0.2 0.3 QS 0.0 0.1

0.11 o. so 0.45 0.37 0.66 0.91 0. 10 0.55

1.000 1.000 1. 000 1.000 1.000 1.000 1. 000 1.000

3 3 3 3 3 3'
3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1,00 1.oo 100 1.00 1.00 1.00 1.00

0.3 7. 1 1.2 3.2 2. 9 G. 7 0.4 3. 7

0.3 0. 5 0.3 0.5 0.3 0. 3 0.3 o. 3

0.0 1.0 0.2 0.3 0, 6 2.4 0.0 o. 4

0.4 8.1 1.4 3.5 3.5 9.1 0.4 4, 1

2_ 1 1.8 2. 1 2. 0 2.0 1.9 2. 1 2. 0

0.8 15.2 2. 9 69 6.9 15.9 0. 9 8.2

2a0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

0 0 0 0 0 O O 0

l

r

BAC K-OF-QU EUE WORKSHEET

Sane rel information

ojecrt Description Racker Road at Pecos Road AM Pk Hr-2025

*Rvera ge Back of Queue

low Rate/Lane Group

'percentile Back of Queue (95th percentile)

ueue Storage Ratio

w

Xverage Queue Storage Ratio

% Queue Storage Ratio

Qpyrighi © 2005 Unlvezsity 01 Florida, All Rights Reseweli
HCS*-*U VersiDI'l 5.2 Geneluteuz 11Jar2acla 5;4DAN



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

lumber of Lanes, N1 1 3 1 3 D 1 2 0 1 2 in

are Group

plume, V (vnh)

L TR L TR L TR L 77?

115 896 232 238 1355 64 255 475 125 25 613

L Heavy Vehicles, %HV 0 o 0 o 0 0 0 0 0 0 0

0.92 0,92 0.92 0.92 0.92 0.92 0. 92 0.92 0.92 0.92 092 o. 92
nr"-~

"I

_

I
'u

A A A A A A A A A A A

3tart-up Lost Time, II 2.0 2. 0 2.0 2.0 2,0 2.0 2. 0 2 0

2_0 2.0 2. 0 2.0 2.0 2.0 2.0 2 0

3 3 3 3 3 3 3 3

Unit Extension, UE 3. D 3.0 3.0 3.0 3.0 3.0 3.0 3.0

1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 F
5

0. 0 0.0 Q O 0.D 0. 0 0.0 0. 0 0.o u-4_4

Pad I Bike I RTOR Volumes 0 0 o 0 0 0 o 0 40 0 0 10

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

N 0 N N 0 N N 0 N N 0

sL..-

I
M-

Parking Maneuvers_ nm

0 O 0 o 0 0 D 0

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

'Phasing EW Perm EXCI. Left 03 04 NS Perm Excl. Levi O7

Timing
G: 25.2 G :  3 .0 : : G:  15.0 G= 5.4 G :

Y = 4 y = 0 : Y = 4 Y=0 :

Duration of Analysis, T = 0.25

EB WB NG

LT TH RT LT TH RT LT TH RT LT TH »

Adjusted Flow Rate. v 125 1226 259 1543 277 505 28 755

Lane Group Capacity, c 357 2233 357 2288 434 937 434 942

plc Ratio, X 0.35 0.55 0. 73 0.57 0.54 o. 65 0.05 0, 80

Total GreenRatio, gJC 0.57 0.45 0. 57 0,45 0.43 0.27 0.43 0.27

Uniform Delay, d, 16.2 11.5 18.5 12.4 19.6 18.5 15.3 19.4 pf.--1

Progression Factor, PF 1.000 1.000 1.000 1000 1.000 1000 1.000 1.000

Delay Calibration, k 0.11 0.15 0.29 0.25 0.22 0.23 0.11 0.35
.L L _

Incremental Delay, dz 0,6 0.3 7. 2 0.8 3.1 1.6 o. 1 5. 0

Initial Queue Delay, do t o 0.0 o_o 0.0 0.0 0.0 0.0 0.0

'ControlDelay 16.8 11.8 25.7 13.2 22. 7 20.1 15.4 24.5

Lane Group LOS B B C B C C B C

Approach Delay 12.3 15.0 20.9 24. 1

p:pproach LOS B B C

Intersection Delay 16.8 Xe=  a la Intersection LOS

ate Performed

MG
TASK Eng

8489006

Redcar Rd at Pecos Road
All other areas

Gilbert

HCS+~ DETAILED REPORT
Site information
lntelsedion
Area Type

JurisdidioI'l

Analysis Year

Proved \D

if
I

Racker Road at Pecos Road PM Pk
HF2025

plume and Timing Input U I
I

1

Peak-Hour Factor, PHF

Pretimeri (P) or Actuated (A)

Extension of EtTec:£Ne Green, e

Initial Unmet Demand, Qb

Parking I Grade I Parking

I I
-

I

I G

Yl

Cycle Length, C = 56.6
F |

i!.ane Group Capacity, Control Delay, and LOS Determination
SB

I

F 1

[ 1

HzI r
L

J..
I

copyright Q 20435 unlvasrty of Florida, All Rights Reserved HCS*"l Version 5.2
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EB WB NB SB

LT TH RT LT T H RT LT TH RT LT T H RT

L TR L TR L TR L TR

0.0 O. O 0.0 0. 0 0. O 0.0 0. 0 a n

125 1226 259 1543 277 508 28 755

629 1841 629 1885 1007 1855 1007 1556

357 2233 357 2288 434 937 434 942

0. 2 0. 2 04 0.3 0.3 0. 2 O. 0 0.2

0.35 0.55 0. 73 0 67 0. 64 0.65 0.05 0.80

1.000 1.000 1.000 1.000 1.080 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1,00 1,00 1.00

0.9 5.2 1.9 7. 1 2. 8 4.5 0.3 5. 8

0.3 o. 5 0.3 0. 5 0. 3 0. 3 0. 3 0. 3

0.2 0. 5 0. 7 0. g 0.5 0. 6 0. 0 1.3

1.0 5_8 2. 5 8.0 3.3 5. 1 0.3 7. 1

2, 1 1.9 2.0 1.9 2.0 2. 0 2. 1 7,9

2_ 1 11.1 53 15.1 E, 6 99 0. 6 13.5

25.0 25.0 25. O 250 25.0 25.0 25. 0 25.0

o O 0 O 0 0 a O

BACK~OF~QUEUE WORKSHEET

general Information

eject Description Racker Road at Pecos Road PM Pk Hr-2025

verge Back of Queue

percentile Back of Queue (95th percentile)

ueue Storage Ratio

verge Queue Storage Ratio

% Queue Slorage Ratio

avyright © 2005 University of Florida, All Rights Reserved HCS1-11 Version 51 Generalscli 111842606 5:4DAN



Bearing % of Trips
NNE 17.5%
NEE 5L0%
SEE 1.0%
SSE 3.2%
SSW 2.2%
SWW 19.1 %
NWW 273%
NNW 24.t %

l

£3

3

[1.

r
I
1

u

1

-n

2
N i

Project Name;

project Location :

Analyst; SAD

Location of Site: TAZ 1562

Development Type being Analyzed:

Forecast Year: 2020

Distance Out from Site (miles):

MAG Trip Distribution

Version 1.3.0
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APPENDIX C:

ADJACENT TRIP GENERATION
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ADJACENT PRODUCTIONS AND ATTRACTIONS
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Handbook used for
roadway planning and
preliminary engineering
analyses

This Handbooksuccessfiilly
combinesthe nation's leading
automobile,bicycle,
pedestrian,and bus
evaluation techniques intoLI
commonanalysis process.
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P l a n n i n g
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I ARTPLAN

I FREEPlAN

| HIGHPLAN

I
I

This Quality/Level of Service Handbook and its accompanying
software are intended to be used by engineers, planners, and
decision-makers in the development and review of roadway
users' 1 of service [Q/LOS) at planning and
preliminary engineering levels. This Handbook provides tools to
quantify multimodal transportation service inside the roadway
enwr'onnlent (essentially inside the ri8l:1t~of-way).

These updated rnerhods provide The first successful multimodal
approach unifying the nation's leading automobile, bicycle,
pedestrian and bus Q/LDS evaluation techniques 'unto a
corrunon transportation analysis at facility and segment levels.
With these professionally accepted techniques, analysts can now
easily evaluate roadways from a multimodal perspective, which
result in better multimodal deicions for projects in planning
and preliminary engineering phases .

Two levels of analysis are included in this Handbook: (1)
"generalized" planning and (2) "conceptual" planning.
Generalized planning makes extensive use of statewide default
values and is intended for broad applications such as statewide
analyses, initial problem identification, and future year analyses.
Conceptual planning is increasingly more detailed and accurate
than generalized planning, but does not involve comprehensive
operational analyses.

quality/leve

ExE.cuTlvE SUMMARY

Executive Summary

I

c
I

I

r; a

Generalized planning is roost appropriate when a quick, "in the
ball park" determination of LOS is needed. Florida's Generalized
Tables found in this Handbook are the primary tools for
conducting this type of planning analysis. The default values
used for the Generalized Tables have been extensively
researched anti represent the most appropriate statewide values.

Ge rx a ra l ke d
P l a n n l n g

T o o l s

...I

determining the design concept and scope for a facility (e.g.,

48

Conceptual planning is best suited for obtaining a solid
determination of the LOS of a facility. Examples of conceptual
planning are preliminary engineering applications, such as

4
through lanes with a raised median and bicycle lane),
conducing alternatives analyses (e.g., 4 through lanes
undivided versus 2 through lanes with a two-'way left turn lane) ,
and determining needs when a generalized planning approach is
simply not accurate enough. Florida's LOS software [LOSPLANL

JU

in
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Executive Summary

which includes ARTPLAN, FRBEPLAN, and HIGHPLAN, is the
easy to use tool for co nductiug these types of evaluations .

Implementation schedule contained in this Handbook and the
aeeompanylng software are to 'oh implemented immediately.

After September 1, 2002, FDOT will not accept analyses using
methods, techniques, volumes, or generalized tables from

3 previous versions of this Handbook.

The techniques

Handbook changes

lllulhlmodaZper'spective
includes bicycles,
pedestrians, and buses as
well as automobiles.

New freeway facility pl A neing
technique and updated
software

The most significant difference in this Handbook from previous
editions is the multimodal perspective. In addition to traditional
"highway" (automobile and Huck) LOS analysis, state-of-the»art
techniques are now provided allowing a simultaneous evaluation
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are prov ided for each roadway mode, FDOT
recornnnends against combining their LOS into one overall
roadway LOS. Other significant changes include a new freeway
facility planning technique and completely updated software.

Analytical methodologies for
autonzxdbiles, bicycles,
pedestrians, and buses,

The updated methodologies are planning and preliminary
engineering applications from the following Primary resource
documents and analytical techniques using actual Florida
roadway, tragic and signaljzaiion data: .

•

»

•

2000 Highway Capacity Manual (HCMQODO)
methodologies for automobiles and trucks ;
1999 Transit Capacity and Quality of Service Manual
(TCQSM) for buses;
Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and .
Pedestrian LOS Model, the most advanced technique in
the U.S. to evaluate LOS for pedestrians. .

Florida's LOS standards Also included are Florida's Statewide 1\'IiJJimurr1 LOS Standards
for the State Highway System. These standards are required for
use on Florida Intrastate Highway System (FIHS) routes.

User feedback

Comments and suggestions
are welcome.

In order to make fL11:L1re editions of  this Handbook and
accompanying software even better, FDOT welcomes your
review comments and suggestions, Chapter 8 coNtains a user
survey and a software "bug" report form.

FDOT Quality/Level of Service Handbook



Executive Summary

which includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the
easy to use tool for conducting these types of evaluations .

: |
Implementation schedule The techniques contained in this Handbook and the

accompanying software are to he implemented ii-nrnediately.
After September 1, 2002, FDOT wu11 not accept analyses using
Inethods, techniques, volumes, or generalized tables from
previous versions of this Handbook.

Handbook ciwanges

Afultimodal perspective
includes bicycles,
pedestrians, and buses as
well as automnbifes.

New freeway facility planning
technique and updated
software

The most significant difference in this Handbook from previous
editions is the multimodal perspective. In addition to traditional
"highway" (automobile and truck) LOS analysis, state-of-the~art
techniques are now provided allowing a simultaneous evaluation
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are provided for each roadway mode, FDOT
recormnends against combining their LOS into one overall
roadway Los. Other signiicarlt changes include a new freeway
facility planning technique and completely updated software.

Analytical methodologies for
automobiles, bicycles,
pedestrians, and buses.

-

The updated methodologies are planning and preliminary
engineering applications from the following primary resource
documents and analytical techniques using actual Florida
roadway, traffic: and signalization data'

H

zoom Highway Capacity Manual (HcM20oo)
methodologies for auto mobiles and Uucks;
1999 Transit Cap city and Quality of Service Manual
(TCQSM) for buses;
Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and
Pedestrian LOS Model, the most advanced technique in
foe U.S. to evaluate LOS for pedestrians. .

3
Florida's LOS standards

Lf
Also included are Flor*ida's Statewide Mininwm LOS Standards
for the State Highway System. These standards are requ81'ed for
use on Florida Intrastate Highway System (FII-IS) routes .

I . User feedback

Comments and suggestions
are welcome.

In order to make future editions of this Handbook and
aceompallyirlg software even better, FDOT welcomes your
review comments and suggestions. Chapter 8 contains a user
survey and a software "bug" report form.
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UNINTERRUPTED FLOWHIGBWAYS

Lanes Divided
2 Undivided
4 Di'.n'ded
6 Divided

level cf Service
B C D

7,000 13,800 l9,6D0
33,000 47,803 81,800
49,500 71,600 92,700

A
2,000

20,400
30,500

E
27,000
70,200
105,400

EREEWAYS

Inlrmzhange spacing > 2 mi. apart
Levelof Service

A
23,800
361900

49,900
63,000
75,900

Lanes
4
5

s
10

12

B
39,600
51,100

32.700
104,200
125,800

C
55,200
85,300

115300
145,500
175,500

D
67,100
103,600

140 200
176,900
213,500

E
74,600
115,300

155,000
196,400
237,100

Lanes
4
6
s
10
12

A
22,000
34,800
47,500
60,200
72,900

B
36,000
56,500
77,000
97,500
l15,100

E
76,500
120,200
153,900
107,600
251 ,200

D
67,200
105,800
144,300
1 B2,600
221,100

In1Qrc&xa1:ge spacing < 2 mi. apart

Level of Se:'vice

C
52,000
81,700
111,400
141,200
170,900

A
*fa

E
15,900

*Sn
R u
nm

LBJJIZS Divided
2 unaiviam
4 Divided
6 Divided
8 Divided

4,300
7,300
9,400

STATE TWO-WAY ARTERIALS
Class I (>G.00 to 1.99 :rig-10a]ized ̀ ntz=;s=l:tions par mile)

Level of Service
B c D

4,200 13,800 15,400
29,300 34,700 35,700
44,700 52,100 53,500
58,000 66,100 67,800

A
**
-ml
**
**

Lames Divided
2 Untiivided

4 Divided
6 Divided
8 Divided

8
1,900

4,100
6,5011
8,50o

Class H (1.00 to 4.50 slgualized intersections per mils)
Level of Service

C D
11,200 15,400

25,000 32,700
40,300 49,200
53,300 63,800

B
16,300

34,500
51,800
67,000

Class 111 (more tin 4.5 signalized inMersectiuns permln and not
city cenilalbnsines l:Estn'd com

urbanized area over750,D00)

A
**
**
**
an

B
**
In
*n
*g

limes Divided
2 Undivided
4 Divided
6 Divided
B Divided

Level of Service:
C D

5,300 12,6843
12,400 28,900
19,500 44,700

25,800 58,700 B
1s,soo
32,BOD
49,300
63,800

Class IV Qmnxeiiam 4.5 §8m=19'red irlizrseciinfns pmt mil: and wiilxrin
palmary ulttyeemitrafbusiness district of an urbanized arm
ave: 8'50,0fJD)

A
xv
n
*»
so

B
**
0
**
**

La:l:Les Divided
2 unaivia=a
4 Divided
6 Divided
s Divided

E
15,000
31,700
47,600
62,200

Level of Se:rvice
C D

5,200 13,700
12,300 80,300
19,100 45,800
25,900 59,900

BICYCLEMODE
(Note Level of service for the bicycle mods in this table is based on roadway
ge0me=N:1cs at40 mph posted speed and tzziiic oondhioos, not bomber ofhicyclisis
using the facility.) (Muixiply mntnli2ed vehicle volumes shown below by mmnnbm
of directional roadway lanes to determine two-way mazdnmm service vdumcs.)

B
* *

E
>13,80D

v-rs
Sm#

A
c*
g *

Paved shmtdw
BicycleLane

Coverage
0-49%
5 D-B4%
85~100% 3,100

2,500
7,200

Level of Service
C D

3,200 13,BllJ0
4,100 >4,IDD

>7,'ZOD s u -

B

w r

*re

A
*U
4
so

SidewalkCoverage
0-49%
50-84%
85- 100% 2,200

rnnxssrxenxw MODE
(Nuts: Level ofszrvice Fm' the pcdestdsn mode in ibis table is based on roadway
gwmeuics at40 mphposted speed andncahic conditions, not number ofpedes*~v4=ns
using the fEac:i1ity_) (Multiply mofudzedvehicie volumes shown 'below by nnummnber of
direcdnnal roadway lanes to detemncine two»way maximum service volnnoes.)

Level of Service
C D E
** 6,400 15,500
-n 9,900 19,000

11,300 >11,3D0 *Qu

A
n
>5

Sidewalk Coverage
0-84% |

B5-100%

B
>5
>4

E
>_2
31

BUSMODE(Scheduled Fixed Route)
(Buses pa hour)

(Nate: Busespsr)aoorsahovmnemlyfz11tbepukhn11t 'xnwhe singlzdilurtinn M&M nn&c5vw.)

Level of Service
C D
>4 >3

23 32

Iznefi Divided
2 Undivided
4 Divided
6 Divided

non~sTA'ri: RQAJJWAYS
Maj cu City/Co1m1)' Rnadvnys

Level of Service
A B C
-Ku 411 9100

** ** 21,400
** ¢4= 33,400

D
14,600
31,100
46,800

E
15,600
32,900
49,300

Lanes Divided
2 Uhdividsd
4 Divided

Other signalized1*f=H¢3"wH5's
(signalized inizzsection analysis)

Level ofSelvice
A B C
** ** 4,B00

** ml 11,100

D
10,000
21.700

8
12,600
25,200

ARTERIALINDN-S TATB ROADWAY ADJUSn~m~ITs
Dwlnsu/mmlvman

(altar I:GIrtspDnding volume by Rh: in&cMd para:nt)
Median 11811 Tvmns Lanes Adjusfzmem Factorrs

Divided Yes +5'/n
umividea No -20%
undiviana Yes -5%

Undivided Nu -25%

Lanes
2
2
Multi

Multi

ONE-WAY FACILITIES
Decrease Mn-espuaadilug two-dixectinlnal volumes in This fable by40% to

obtnizn the equivalent one dizractinnalvudzrms for ume-way

SOWECI 0212292Florida Depammmzi of Transposition
Syshsms P12mlmg05m
505 Suw@ee Slrwl. MS19
T=11=1=as=~==, FL32399-0450

hnpwwwwl1.nalvieddieomlplzmmring/systms/smllosldefmllthhn

"IHi1zMz dumnmcmstihnz smmdmndm£shonldbe'nsndm1y mIpMm&gwmM Ee *.....mad=ls&nmwEfElluMeisddwd::hunldb:medWmmgn :y1mWg
appliunliml.Wsublnmdddv&g mnmndnlsnbDnl8m:ib.:usad :nMdnmm imd:§9,1uimmmlzd:::dWl:EIrniqon96sLVdu:ss§ownlzetwo-wwsymmnllvmydniyvohzmml
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TABLE 4 -  1

GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORIDA'S
URBANIZED AREAS*
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0NH4TE01RUE»1EN FLOW8HGHWAYS

8
5,900
30,200
45,200

Lanes Divided
2 Uzxdivided
4 Divided
6 Divided

Level ofS=:1vine
C

12,900
43,509
65,560

D
18,200
55 500
84,700

A
2,100
18,600
27,900

E
24 900
64,200
95,200

FREEWAYS

Lanes
4
G
B
ID

A
23,500
36,400
49,189
51 sao

B
38,700
59,800
80,900
101,800

Level nfSctv'ID-c
C

52,500
811100
lD9,5DD
138,400

D
62,200
96,000
1291800
1631800

E
69,100
106.700
144,400
182,000

STATE Two~wAy ARTECRl4.LS
Class I (>0.00 to 1.99 sigualizzed f:lne1scctions per mile)

A E
16,300
*xi
*I i i

4,600
6,900

LEHCS Divides

2 Undivided
4 Divided
S Divided

B
4,000
27,900
420800

Level nfSavice
C

13,100
32,800
49,300

D
15,500
34,200
51,400

C1?-95 II (2.00 1-D 4.50 signalized iniersections per mile)

B

Sm

A
* v

is
*W

L8DDSS Divided
2 Undivided
4 Divided
6 Divided

LevelclfS1:zvice
C

10,500
3,700 24,400
6,000 38,000

D
14,500
30,600
45,100

B
15,300
32.200
48,400

Class D] (more t3:leru4,5 signalized inhzsectians permnnile)

B
Sn
Ru
**

A
**
at
Ir*

Land Divided
2 Undivided
4 Dlvidcd
6 Divided

Level ofSel'vice
C

5,000
11,700
18,400

D
11,800
27,200
42,100

B
14,600
30,200
46,300

BICYCIE MODE

(Note: Level Dr sttrvica fox the bicycle mode in this table is based on roadway
genmetfcs :Lt40 mph posted speed and1:385c conditions, not nllmber of
trirzyaliszs using (he facility.) CM111t8pl>' matadzed vehicle volumes shovbfll
below by nu::J8Jer of directional1-nadway lanes to determine two-way
msnrimumservice volumes.)

E
>13,600

A
I n

* i

D
13,600
>4,0D0

go;

P3'V6d Shoddy/
Bicycle Lam

Coverage
049%

5D-84%
B5-100%

B
1,900
2,500
7,1003,200

Level of Service
c

3,300
4,000
>'7,100

PEDES'['R]ANMODE

(Note:Level of service for the pedestrian mode m 'this 'able is based on
roadway geamshric at40 mph posted speed and tragic cmudiiinm, not number
ofpedesUjans using the <'3.:,'J1t¥,) dtiply motndzed vfibinle vmhunuzs shown
by number of directional roadway hues to det=m:1in: two~waymwirrmm
service volumes.)

B E

15,400
13,800

4-0-

A
**
xx
n

% Sidewalk Coverage

0-49%
.50-84%
85-100%

Level of Szrvicc
C D

49 44-
tt tr 91809

2,200 11,100 >l1,200

NON-STATE ROADWAYS
Major City/Coumry Roadways

A
n o

* I

*H

B
ca
u*
to

Lanes Divided
2 Undivided
4 Divided
6 Divided

Level of SI:rw/ice
C D

7,000 13,600
16,400 29,3DG
25,700 44,100

E
14,600
30,900
46,4410

Other Sigrzakized Roadways
(signalized 'mtuzs action
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an
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we

Level of Service
C D

4,400 9,400
10,300 20,200

Lanes Divided
2 Undivided
4 Divided

E
121000
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ARTERIAL/NON~STATEROADWAY AnJ0s'1mnznrrs
N1VNNEO/UNDMDED

Adjnstznnni FactorsLab: Turn LanesMedian

+5%
-20%
-5%
-3%

Larges

2
2
M1135
Multi

Yes
No
Yes
Nu

Divided
Unéividod
Undivided
Undivided

ONE-WAY1=AcII.m:Es

Decrease corresponding two-directional vciumes 'm this table by40% to

obs:in tea tzqllivalaM one direciinual vo11m1e for Que-way far:i]i1ies.
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GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORlDA'S
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TOWN OF GILBERT STANDARD CROSS SECTIONS
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APPENDIX G:

TOWN OF GILBERT COMMENTS AND RESPONSE
MEMORANDUM



I

i
£NGINE{RING

3707 north 7"' Street Suite 235
._ _Phonez 602 -277 4224 Fax. 602 277• 4228

Phoenix a As . 85014

e~mai1: task@ias_kerxg.net

November 7, 2006

MEMCRANUI VI31

TO: Rick A, Town of Gilbert

FROM; Ken Howell, P.E.

RE: Response to Comments on Cooley Station Village Center & Business Park

The following summarizes responses to each comment made by the Town of Gilbert dated
September 15, 2006, concerning the Cooley Station Traffic Impact Study, dated August
16, 2006. These responses have been incorporated into this final revised traffic impact
study. Each comment is listed verbatim followed by a summary of how the comment is
addressed or is incorporated into the final report.

1. Report should indicate that trip generation, MP distribution and level of service are ro
be performed in accordance with the Institute of Transportation Engineers Trip
Generation Alanna! 7th Edition and the Maricopa Association of Governments
publications. The rrajie stop sign Ana' signal warrant analysis are to be performed in
accordance with the Arizona Deparanent 0f Transportation policies and the Manual on
Tra)§'ic Control Devices.

The source for trip rates 'm this stud were Trio Generation,
the Trip Generation Handbook, 2" Edition,
Transportation Engineers (ITS). The site trips were distributed proportionally to the
sum of Year 2020 population and employment forecasts within ten miles of the center
of the site. The projections used for the trip distribution were obtained from Year 2020
Population and Employment projections by the Maricopa Association of Government
(MAG).

Seventh Edition, 2003, and
June 2004, published by the Institute of

IN

I

151

51

51

II

1

.1

1

1

For Year 2025, critical intersections were analyzed using the methodologies presented
in the Highway Capacity ManuaL 2000 Edition and were evaluatedusing the HCS+
software. This is a standard software package used analyze both signalized and STOP
sign controlled intersections. According to the information provided by McTIa11s, the
developers of HCS+,

"The Highway Capacity Software (HCS) is developed and maintained by McTrans
as part of its user-supported software maintenance as a faithful implementation of
the Highway Capacity Manual (HCM) procedures... The Highway Capacity
Manual (© 2000 National Academy of Sciences) is the basis for all capacity and
level of service computations included in HCS.... The Manual on Uniform Traffic



November 7, 2006
Page 2

Control Devices (MUTCD) is the basis for dl sigma] warrzult computations
illcluded in HCS."

For Year 2015, generalized average daily traffic (ADT) analysis was completed to
determine the estimated number of lanes and level of service, These daily service
volumes were taken Nom Table 4-2of Qualify/Level of service Handbook,prepared by
State of Florida Department of Transportation, 2002. The Transportation Impact
Analysis for Site Development, An ITS Proposed Recommended Practice, refers to the
Florida Department of Transportation method as an example of a planning level
analysis for determining level of service.

The Maricopa Department of Transportation (MCDOT) procedures for determining if
tragic signals are warranted on the basis of estimates of average daily traffic (ADT)
were used. These procedures convert the major eight hour volume warrant of the
Manual on Uniform Tragic Control Devices (MUTCD) into estimates of daily traffic,
as appropriate for comparison with the daily traffic forecasts prepared for this report.
The procedures and recommendations are discussed in the SIGNAL WARRANTS
section that has been added to the revised report.

AU procedures used in this report are standard, state of the practice procedures for the
completion of 11'ai8[*ic impact studies.

2. Page 3, 2"" line, the phase "located south of Recker" should state "located south of
Ray Road ".

This has been changed in the revised report.

3. Page 16, figures 5~1 and 5-2, turning movement .counts are missing ]9'0r?z turning
movement diagrams A,8,CQD,hCLN and S. In addition figures 5-1 and 5-2 do nor
identyjf the year for the Peak Hour Study Area tragic.

The study area tIa8c identified on Figures 5-1 and 5-2 are for full buildout of the site.
This is used for both the Year 2015 and Year 2025 total traffic volumes, as this
represent the ultimate amount of traffic generated by the development. Based on this, a
year is not indicated au the Study Area Traffic graphic.

The turning movements on Figures 5-1 and 5-2 are for tragic traveling to and from the
developments located in the study area. Traffic traveling through the study area that
are not traveling to a site within the study area are not included in these turning
movements, but are reflected hr background tragic volumes. Therefore, some turns
may be zero at some intersections in Figures 5-1 and 5-2. This issue is discussed
further in response to Comment 4 below.

4. Page 25, figvte 11-1, turning movement counts
diagrams B, C§D,H and I

are missing firm turning movement
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Page 3

De minibus turns were added to the total traffic in locations where low (or no) turning
movements were projected. The intersections in diagrams B, C,
1 1-1 have been adjusted to add these dh rninilnus turns. This represents minor tunNing
movements, of 5 per hour, or 2 per hour for low volume hltersections.

D, H, and I on Figure

5. Page 81, under Tragic Sznais, Williams Field Road and access I and Williams Field
and access 2 are idenhjied as being recrnmmendedfor rrajic signals, however, they are
not ia'entQ'ied on page 271 _figure 12 where all other signal recommendations are
fdennfied

Traffic signals are recommended at Williams Field Road/Access I and Williams Field
Road/Access 2 for Year 2025. Year 2025 recormnendations are shown on Figure 13-1
and 13-2- Year 2015 recommendations are shown on Figure 12.

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to
clarify the recommendation year for the signals.

6. Page 31, although this page idenIQ'ies where right-turn deceleration lanes .should be
provided it dees not address where dual left-tum lanes may need to be provided

Dual left tum lanes have not been recommended for any intersections analyzed in this
report. The graphics have been updated to reflect this.

7. Page 32, under the heading Year 2015 conditions, the last bullet states that warranted
npa}§'ic signals for 2015 are shown on figure 8, however, Ir is shown on figure 12.

This has been changed in the revised report.

8. Page 32, under Year 2025 conditions the last bullet stares :her Power Road and Ray
Road are recommended for 6 lanes for theyear 2025. t72e study should indicate that
this is per the Towns standard since the s/ua§,> datamay not support the 6 lanes.

This has been added to the above referenced recommendation in the revised report.

9. Page 33, under traffic signals recommended locations, please see comments in 5
above.

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to
clarify the recommendation year for signals.

I hope this addresses the remaining issues regarding this report. If there are any feller

comments, or if I can be of any further assistance, please contact me at (602) 277-4224, or
khoweII@taskeng.net. Think you.

H:\JobFi1es\2302.04\23D2.04A\Response to Comments 2302.04A.doc



Cooley Station Village Center 8 Business Park
Williams Field and Racker

Project Name:
Location:
Consultant:
Plans Sealed Bu -

Signature of
Engineer Architect

Sheet
Number Summa of Redline Comments

Consultant
Reply

Traffic Impact Study

1. TJ 1.~

3.

4.

5.

6.

7.

8.

g.

Report should indicate that trip generation, trip distribution and Iauel f service =1
be performed in accordance with the Institute of Transportation Engineers Trip
Generation Manual am Edition and the Maricopa Association of Governments
publications. The Lraflic stop sign and signal warrant analysis are to be performed in
accordance with the Arizona Department of Transportation policies and the Manual
on Traffic Control Devices.

2. Page 3, 2"" line, the phrase "located south of Recked' should state "located south of
Ray Road"
Page 16, figures 5-1 and 5-2, timing movement counts are missing from turning
movement diagrams A, B,c, D, H,l, nand S. In addition figures 5-1 and 5-2 do not
identify the year for the Peak Hour Study Area traffic.
Page 25, figure 11~1, turning movement counts are missing from turning movement
diagrams B,C,D,H and I.
Page 31, under Traffic Signals, Williams Field Road and access 1 and Williams
Field and access 2 are identified as being recommended for traffic signals,
however, they are not identified on page 27, figure 12 where all other signal
recommendations are identified.
Page 31, although this page identifies where right-tum deceleration lanes should be
provided it does not address where dual left-turn lanes may need to be provided,
Page 32, under the heading Year 2015 coditiorls the last bullet states that
warranted traffic signals for 2015 are shown on figure 8, however, it is shown on
figure 12.
Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray
Road are recommended for 6 lanes for the year 2025. The study should indicate
that this is per the Towns standard since the study data may not support the 6
lanes.
Page 33, under traffic signals recommended locations, please see comments in 5
above.
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'r1'zAr'1=Ic Ezmsnmzzzarric BRANCH

MABICOPA CODNTY D3pArl.'rm&:rrr OF TRANSPORTATION

p o l i c y / p r o c e d u r 8  G u i d e l i n e

SECTION 4. : Traffic Signals

SUBJECT 4.6: E v a 1 u a t : : r 1 Q n  o f  F u t u r e  T r a f f i c  S i g n a l  N e e d s

EFFECTIVE DATE : April 30, 1997

PARAGHAP8 : 1 .  Purpose
2 .  D e s c r i p t i o n
3  »  Exh ib i t s
4..  Background
5  .  A u t h o r i z a t i o n
6 .  Re f e re n ce s
7 .  A t t a ch me n t s

1 . PURPOSE :

T h i s  P P G  s e t s  f o r t h  t h e  p r o c e d u r e  a n d  c r i t e r i a  t : o  b e  u s e d  i n
e v a l u a t i n g  f u t u r e  t r a f f i c  s i g n a l  n e e d s  o n  p r o j e c t s  i n  t h e
C a p i t a l  I M p r o v e m e n t :  P r o j e c t ( C I P ) p r o g r a m ,  o r  i n  a n y  s t u d i e s
u n d e r t a k e n  b y  o r  s u b m i t t e d  t o  M C D O T .

2 D D3SC1RIP'rION:

I J

I
I
IN
I
I

A D T  v o l u m e  w a r r a n t . T h i s  w a r r a n t :  a p p l i e s  a t  ~ a  n e w
i n t e r s e c t i o n , a n  i n t e r s e c t i o n  r e v i s e d  b y  a  p r o p o s e d  r o a d w a y
c o n s t r u c t i o n  p r o j e c t , o r  o f ;  t h e  d r i v e w a y  o f  a  n e w  c o m m e r c i a l
o r  r e s i d e n t i a l  d e v e l o p m e n t , a n d  i s  m e t  w h e n  t h e  f o l l o w i n g
r e q u i r e m e n t  i s  s a t i s f i e d : '

q

St

I

I

T h e  e s t i m a t e d  A D T  o n  t h e  m a j o r  s t r e e t :  a n d  o n  t h e  h i g h e r  v o l u m e
r n l n o r  s t r e e t  o r  d r i v e w a y  a p p r o a c h  t o  t h e  i n t e r s e c t i o n  e q u a l s
o r  e x c e e d s  . t h e  v a l u e s  i n  t h e  f o l l o w i n g  t a b l e :



Lanes forMovingTraffic on
Each Approach

Estimated ADT

Major Street Minor Street MajorStreet Minor Street

T
T 1G,000 3,000

2 or more 1 12,000 3,000
2 or more 2 or more 12,000~ 4,000

1 2 or more 10,000 4,o0o
1 1 15,000 1 ,500

2 or more '1 18,000 1 ,500`
2 ormore 2 or more 18,000- 2,000

1 2 ormore 15,000 2,000
Based on the vorumesprojected to be present within 5 years of the completion of the
roadway project, commercial development, or 5~year horizon fénr Category II, Ill, and IV
developments as per MCDOT Traffic Impact Procedures.

PPG 4-4.6-0
April 1997

3. 1=1¢1==rT8I'1's :

None .

4 . BACKGRDUND 2

There is a need. for uniform and consistent criteria t:o be
appl ied in eva luat ing the need for  future tra f f ic  s igna ls  on
various types of prcjectzs done by MCDOT or submitted to MCDOT
for review. Es tab l ish ing  such  c r i ter ia  w i l l  a ss is t
consultants, developers and MCDOT in
review of future t r a f f i c s igna l needs on. these pro sects.

the development: and

5. Au'1'soR1zA'rIon :

By the d irect ion of the Manager, Traffic Elngineeriné; Branch,
Engineering Div is ion, Maricopa County Department of
Tra 159(;>ri:a1;ic>n -

6 . REFERENCE S

M a n u a l o n U n i f o r m T r a f f i c C o n t r o l D e v i c e s (MUTCD) , c u r r e n t
MCDOT edition Traffic Impact: Procedures, Few;ruary, 1994.
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