0000156464

RECEIVED
1y OCT _3T5n3§c§bot Exhibit(s)
- uiP COMMISSION

DOCKET CONTRBL
Docket #(s) 1RO A AT A - 14 OIS

Arizona Comporation Commission

DOCKETED
OCT 3 201

DOGKETED By 5# %

exhibit #:25(, A1 Ao




STAFF MEMORANDUM

To:  THE COMMISSION RECE - —
“IVED
From: Robert Marvin BB -8 A o -
Director AUG - 8 2014 WTOTA & Y
Safety Division LEGAL DIVISION AT Corp COMMISSIO!
AZ CORP COMM BOCKET CO&IRGL

Date: August 8,2014

RE: IN THE MATTER OF THE APPLICATION OF THE TOWN OF GILBERT TO
UPGRADE EXISTING CROSSINGS OF THE UNION PACIFIC RAILROAD
COMPANY AT COOPER ROAD, DOT NO. 741-816-D, AND GUADALUPE ROAD,
DOT NO. 741-815-W, IN THE TOWN OF GILBERT, MARICOPA COUNTY,
ARIZONA.

DOCKET NO. RR-03639A-14-0157

Background

On May 12, 2014, the Town of Gilbert (“Town™) filed with the Arizona Corporation
Commission (“Commission’) an application for approval for the Union Pacific Railroad
(“Railroad”) to upgrade the existing crossings in Gilbert, Arizona located at Cooper Road, DOT
No. 741-816-D, and Guadalupe Road, DOT No. 741-815-W.

On March 5, 2013, the Safety Division’s Railroad Safety Section (“Staff”) the Railroad,
and the Town participated in diagnostic review of the proposed improvements at Cooper and
Guadalupe Roads. All parties present were in agreement to the proposed improvements at the
crossings. The following is a break down of the crossings in this application, including
information about the crossings that was provided to Staff by the Town and its consultants.

Geographical Information

Incorporated on July 6, 1920, the Town is a relatively new community that has seen
tremendous growth during the past two decades. The Town has experienced a rapid transition
from a historically agriculture-based community to an urban center and suburb in the Phoenix
Metropolitan Area. In the last two decades, the Town has grown at a pace unparalleled by most
communities in the United States, increasing in population from 5,717 in 1980 to over 229,972 in
2014.

Cooper/Guadalupe Roads

The rail line in this area runs in a southeast to northwest direction. The Railroads tracks
intersect two of the four legs of the intersection of Cooper and Guadalupe. This project will
improve the operational characteristics and capacity of the Cooper/Guadalupe intersection. The
proposed roadway work mcludes addrng a through vehlcular lane i ;
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width will be to the north on Guadalupe, and to the east on Cooper. Railroad proposed upgrades
will replace the existing flashing lights, gate mechanisms, bells and detection circuitry, with the
latest in industry standards to include: 12-inch LED flashing lights, cantilevers with 12-inch LED
flashing lights, median and curb-side automatic gates, bells, and constant warning time with
advanced preemption circuitry. New concrete crossing surfaces will be added, along with
replacing any impacted pavement markings. The proposed measures are consistent with safety
measures employed at similar at-grade crossings in the State. The estimated cost of the proposed
railroad crossings upgrades is $1,980,514. The Town is paying for the entire cost of the crossing
improvements through Proposition 400, Maricopa Association of Governments (“MAG”)
monies. The Railroad will maintain the warning devices and the crossing surface.

Average Daily Traffic (“ADT”) was provided by the Town. As of April 2014, the ADT
for Cooper Road is 32,488 vehicles per day (“vpd”™), and for Guadalupe Road, 18,846 vpd. The
current Level of Service (“LOS”) for the Cooper/Guadalupe intersection is LOS D during AM
peak hours and LOS E during PM peak hours.

The American Association of State Highway and Transportation Officials (“AASHTO”)
Geometric Design of Highways and Streets, 2004, states that the Level of Service characterizes
the operating conditions on a facility in terms of traffic performance measures related to speed
and travel time, freedom to maneuver, traffic interruptions, and comfort and convenience. This
is a measure of roadway congestion ranging from LOS A--least congested--to LOS F--most
congested. LOS is one of the most common terms used to descrjbe how "good" or how "bad"
traffic is projected to be.

The posted speed limit on both Cooper and Guadalupe Roads is 45 mph. Staff records, as
well as Federal Railroad Administration (“FRA”) accident/incident records, indicate on
Guadalupe Road, 4 accidents, with one fatality and one injury. The first incident occurred on
April 29, 1994, and resulted in one injury caused by the person driving around the downed gate.
The second incident occurred on March 14, 1997 with no injuries and was caused by the driver,
driving around the downed gate. The third incident occurred on April 6, 2005 with no injuries
and was also caused by the driver, driving around the lowered gate. The fourth incident occurred
on November 2, 2005 and resulted in a fatality. It was the result of the driver stopping on the
tracks and being struck by the train. Records indicate no incidents at Cooper Road.

Alternative routes from these crossings are as follows; McQueen Road, 1.13 miles
northwest of Guadalupe Road and Gilbert Road, 1.3 miles southeast of Copper Road. Both are
at-grade crossings.

Train Data

Data provided by the Town regarding train movements through these crossings are as
follows: ‘

Train Count: 11 total average trains per day (all freight trains/no passenger trains)

Train Speed: 65 mph

Thru Freight/Switching Moves: All movements through these crossings are thru freight.

Schools and Bus Routes

The Town gave the following response about schools located near these crossingé:
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There are no schools in the immediate area of the crossings. Oak Tree Elementary is
located at the corners of Neely Street and Houston Avenue approximately 0.7 miles from the
intersection. Playa Del Ray Elementary is located at Horne Street and Cayman Drive
approximately 0.65 miles from the intersection.

Hospitals

The Town gave the following response about hospitals in the area;

No hospitals are in the area of the Cooper Road and Guadalupe Road intersection and
crossing. The Town of Gilbert has a fire station located on Guadalupe Road approximately
0.75 west of the intersection that has emergency vehicles that use the crossings. The Town of
Gilbert has a fire station located on Cooper Road approximately 0.75 south of the intersection
that has emergency vehicles using the crossing. The Cooper Road fire station will close and
move locations in 2013.

Hazardous Materials

The Town gave the following response when asked about vehicles transporting hazardous
materials through these crossings:

No known vehicles carrying hazardous materials use these crossings. The crossings
are located in a light industrial section of the Town of Gilbert so there may be hazardous
material delivery occasionally.

Zoning

Staff requested the Town provide information regarding the type of zoning in adjacent
areas from these crossings. The following was the Town’s response:

Near the Cooper Road and Guadalupe Road intersection and crossings the land is
zoned commercial on the NW, NE and SW corners. It is zoned light industrial on the SE
corner. Light industrial zoning follows the railroad to the north and south. A multi-family
residential neighborhood is located on Guadalupe Road 200 feet west of the crossing. All of
the land is adjacent to the intersection and the crossings and is currently developed. It is
planned that the nursery on the NW corner of Cooper/Guadalupe will redevelop into a
commercial property at some time in the future.

Spur Lines

The Town gave the following answer regarding spur lines in the area that were removed
by the Railroad:

No spur removals within 10 miles of the Cooper Road and Guadalupe Road
intersection are known.
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Federal Hichway Administration (‘FHWA?”) Guidelines Regarding Grade Separation

The FHWA, Railroad-Highway Grade Crossing Handbook (Revised Second Edition
August 2007) provides nine criteria for determining whether highway-rail crossings should be
considered for grade separation or otherwise eliminated across the railroad right of way. The
Crossing Handbook indicates that grade separation or crossing elimination should be considered

whenever one or more of the nine conditions are met.

The nine criteria are applied to this crossing application as follows:

Cooper/Guadalupe
Road
Crossing Currently meets the No
The highway is a part of the designated criteria
Interstate Highway System Crossing meets the criteria by No
2030
Crossing Currently meets the No
The highway is otherwise designed to criteria
have full controlled access Crossing meets the criteria by No
2030
Crossing Currently meets the No
The posted highway speed equals or criteria
exceeds 70 mph Crossing meets the criteria by No
2030
Crossing Currently meets the No
AADT exceeds 100,000 in urban areas or criteria
50,000 in rural areas Crossing meets the criteria by No
2030
Crossing Currently meets the N
Maximum authorized train speed exceeds criteria o
110 mph Crossing meets the criteria by N
2030 °
Crossing Currently meets the N
An average of 150 or more trains per day criteria °
or 300 million gross tons/year Crossing meets the criteria by
2030 No
Crossing exposure (trains/day x AADT) Crossing Currently meets the No
exceeds 1M in urban or 250k in rural; or criteria
passenger train crossing exposure - -
exceeds 800k in urban or 200k in rural Crossing me;éssg‘e criteria by No
Expected accident frequency for active Crossing C‘"F en.tly meets the No
devices with gates, as calculated by the criteria
US DOT Accident Prediction Formula
including five-year accident history, .
exceeds 0.5 Crossing meets the criteria by N/A 1
2030 .
Crossing Currently meets the No
Vehicle delay exceeds 40 vehicle hours criteria
per day Crossing meets the criteria by
2030 No

"'N/A = Not Applicable
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Vehicular Delays at Crossings

Based on the current single track configuration, the Town gave the following response
about delay times for vehicles at the crossings in this application. The delay time is measured
from the point that the warning devices are activated at the crossing to the time the train has
cleared the crossing and the warning devices are reset.

(1) Based on 1 mile of train at 35 mph (35 mph is used in lieu of 60 mph to be
conservative and account for the proximity of the junction to the north), 25 seconds of
preemption time, and 15 seconds for the warning devices to reset, the average delay time per
train is 2.4 minutes. At eleven trains per day, the average delay time is 26.4 minutes per day.

(2) Based on a stopping time of 28 seconds and a time of 125 seconds to accelerate and
to clear the track and 25 seconds of preemption time and 15 seconds for the warning devices to
reset, the average delay time per train if a train stops on the track is 3.2 minutes. These times
are based on one mile of train and charts from Railroad Engineering, Second Edition, John
Wiley & Sons, Inc. 1982 ( Figure 10.10 to estimate deceleration time and Figure 10.4 to
estimate acceleration time to clear one mile of train).

Current delays fall well below the FHWA recommended threshold of 40 delay hours per
day. Future delays also do not exceed 40 hours. It is very likely that the road authority would
consider some kind of roadway project to address the traffic delays before the level of delay got
to the 40 hour delay period.

Another commonly used measure outlined in the FHWA Guidelines; the so-called
Crossing Exposure Index (which is simply the product of the number of trains per day multiplied
by the number of vehicles crossing daily) is not currently met at either crossing. Based on future
traffic projections submitted by the Town, the Crossing Exposure Index will not be met in the
year 2030. It should be noted that the criteria identified in the FHWA material are not mandates,
but guidelines established by the FHWA, which serve to alert those having jurisdiction that
potential problems may arise.

Grade Separation

With regard to grade separating this crossing, the Town gave the following response:

With the proposed improvements to both Cooper and Guadalupe Roads, the locations
of the at-grade crossings remain unchanged. A grade separation would have the following
undesired consequences: 1) Access to existing businesses and to anticipated development
would be severed for an estimated 2,000 feet along both Cooper and Guadalupe Roads; 2)
There are several utilities in both Cooper and Guadalupe Roads that cannot support 30 feet of
additional embankment needed for a grade separation; 3) There is insufficient right-of-way to
accommodate a 30 foot high embankment slopes along both Cooper and Guadalupe Roads;
and 4) The close proximity both crossings have to the intersection of Cooper and Guadalupe is
inadequate to allow for the 620 feet of sight distance required by the Town with a grade-
separated crossing.

Staff has utilized the FHWA Guidelines to determine the potential need for grade
separation at this crossing. Based on existing conditions, the crossings in this application meet
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none of the nine criteria for consideration of grade separation. Based on future projections by
the Town, none of the nine criteria will be met by 2030.

Crossing Closure

The area surrounding these crossings is highly developed with both commercial
businesses and residential dwellings. To close these crossings would have a negative effect on
many of the local businesses and limit access to residences. Therefore, Staff would not
recommend closure of these crossings.

Staff Conclusions

Having reviewed all applicable data, Staff supports the Town’s application. Staff
believes that the upgrades are in the public interest and are reasonable. Staff believes that the
measures proposed by the Town are consistent with other similar at-grade crossings in the State
and will provide for the public’s safety. Therefore, Staff recommends approval of the Town’s
application.

Brian H. Lg}#fnan
Railroad Safety Supervisor
Safety Division

Originator: BHL




Original and thirteen (13) copies
of the foregoing were filed this
_8th day of August, 2014 with:

Docket Control

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Copy of the foregoing mailed
this 8th day of August, 2014 to:

Alex Popovici

Union Pacific Railroad
631 S. 7™ Street
Phoenix, AZ 85034

Anthony J. Hancock, Esq.

Terrance L. Sims, Esq.

Beaugureau, Zukowski & Hancock, P.C.

302 East Coronado

Phoenix, Arizona 85004

Attorney for Union Pacific Railroad Company

Jason Pike

Railroad and Utility Coordinator
Arizona Department of Transportation
205 S. 17" Ave. Room 357 MD 618E
Phoenix, AZ 85007

Jack A. Vincent

Gilbert Town Attorney’s Office
50 E. Civic Center Dr.

Gilbert, AZ 85296

Tom Condit

Town of Gilbert

90 E. Civic Center Dr.
Gilbert, AZ 85296
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Date: May 12,2014

Arizona Corporation Commission
Office of Railroad Safety

ATTN: Chris Watson

1200 W. Washington Street
Phoenix, AZ 85007

RE: Arizona Corporation Commission Application to widen existing public at-grade
railroad crossings

Project: Cooper and Guadalupe Intersection Improvements
Town of Gilbert Project #— ST 094
Union Pacific Rail Road Crossing: Cooper Rd. - DOT #741816D - Rail mile 925.73
Union Pacific Rail Road Crossing: Guadalupe Rd. - DOT # 741815W - Rail mile
925.63

' Mr. Watson,

This application is being submitted to the Arizona Corporation Commission (ACC) to allow the
Union Pacific Railroad (UPRR) to modify the above identified crossings, on behalf of the Town
of Gilbert. A field meeting was held on 3/5/2013 which identified Gilbert’s intersection
widening and improvement plans that affect the two railroad crossings. The existing roadway
crossing condition currently has no traffic signal / train preemption interface, but does have
cantilever flashing lights and a single cantilever gate for each direction at each crossing.
Proposed roadway work includes adding a through vehicular lane in each direction, adding raised
medians at the intersection and at the UPRR crossings, improving the pedestrian crossings and
adding traffic signal / train preemption. Proposed UPRR improvements include installing
additional concrete panels to each crossing, relocating gates and flashing lights for each crossing,
and installing detection equipment to detect trains and interface with Gilbert’s traffic signal for
each crossing.

i) Location of Crossing
The Cooper and Guadalupe Intersection Improvements project will improve the
operational characteristics and capacity of the intersection at Cooper and Guadalupe
Roads in the Town of Gilbert (Town), Maricopa County, Arizona. The Union Pacific
Railroad crosses two of the four legs of the intersection. Proposed roadway work
includes adding a through vehicular lane in each direction, adding raised medians at the
intersection and at the UPRR crossings, improving the pedestrian crossings as well as
adding traffic signal / train detection and preemptive interface devices. These two

. railroad crossings are located as follows:

Town of Gilbert |Deve|opment Services Department
90 E. Civic Center Drive, Gilbert, AZ 85296 Phone: 480-503-6700 Fax: 480-503-6170 www.gilbertaz gov




1. Cooper Crossing (DOT Crossing No. 741816D) is approximately 215’ south
of Guadalupe Road (Railroad Milepost 0925.73 and Railroad 1.D. No. R 925.7).

2. Guadalupe Crossing (DOT Crossing No. 741815W) is approximately 305
west of Cooper Road (Railroad Milepost 0925.63 and Railroad 1.D. No. R
925.6). '

ii) Why the crossings are needed

The railroad crossings at Cooper Road and at Guadalupe Road are existing crossings that
will need to be widened and improved in order to accommodate increased traffic and
safety demand through the existing Cooper and Guadalupe intersection. This project was
identified in the MAG Prop 400 program as a high need project. In 2012, the Town of
Gilbert had a traffic engineering consultant perform a traffic study on the intersection.
The study indicated a through lane in each direction was needed. In order to
accommodate the through lane, each crossing will need to be widened thirty-five feet.
The widening of both roadways, and hence each crossing is asymmetrical about the
roadway centerlines. The majority of the added width will be to the North on Guadalupe,
and to the East on Cooper. In addition, the new traffic signal will be preempted for both
crossings. The existing system is not preempted by the Railroad signal equipment.

iii) Why the Existing Crossing Cannot be Grade Separated

With the proposed improvements to both Cooper and Guadalupe Roads, the location of
the at-grade crossings remains unchanged. A grade separation would have the following
undesired consequences: 1) Access to existing businesses and to anticipated development
would be severed for an estimated 2,000 feet (1,000 feet on each side of tracks) along
both Cooper and Guadalupe Roads; 2) There are several utilities in both Cooper and
Guadalupe Roads that cannot support 30 feet of additional embankment needed for a
grade-separated crossing; 3) There is insufficient right-of-way to accommodate a 30-foot
high embankment slopes along both Cooper and Guadalupe Roads; and 4) The close
proximity both crossings have to the intersection of Cooper and Guadalupe is inadequate
to allow for the 620 feet of sight distance required by Town with a grade separated
crossing.

iv) Type of Warning Devices to be Installed

The warning devices for eastbound and westbound Guadalupe traffic and for northbound
and southbound Cooper traffic included in the design are as follows: gates with flashing
lights will be installed in the medians and outside the roadways near the sidewalks.
Cantilever flashing railroad signals will be installed outside the roadways near the
sidewalks; and railroad safety signs and symbols will be installed per the MUTCD, part 8
standards.

v) 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
surface, signing and movement markings on both Cooper and Guadalupe Roads.

vi) Who is Funding the Project
The Town of Gilbert is funding this project using Proposition 400 Maricopa Association
of Governments (MAG) Monies.

Town of Gilbert |Development Services Department

90 E. Civic Center Drive, Gilbert, AZ 85296 Phone: 480-503-6700 Fax: 480-503-6170 www_gilbertaz.gov




Should you have any questions on this information, please contact me by telephone at 480-503-
6815, or by e-mail at tom.condit@gilbertaz.gov, or Mr. Henderson by telephone at 602-263-
1177, or by e-mail at fhenderson@ritochpowell.com.

Sincerely,

Tom Condit, P.E. Frank Henderson, P.E.

Acting Town Engineer Design PM/ Ritoch- Powell and Associates
Enc:

1. Conceptual Cooper drawing
2. Conceptual Cooper and Guadalupe Intersection drawing
3. Conceptual Guadalupe drawing

Cc: Jack Gierak
Project File ST094

Town of Gilbert IDevelopment Services Department
90 E. Civic Center Drive, Gilbert, AZ 85296 Phone: 480-503-6700 Faxc 480-503-6 170 www.gilbertaz.gov
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QT ATTORNEY’S OFFICE
ivic Center Drive
Gilbert Arizona 85296

50E

TOWN OF GI

(480) 503-6107

O 0 N N R W e
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AN ,
COMMISSIONERS o JeL 28 A Arizona Corporation Commission
“ BOB STUMP — Chairman AR cmﬂﬁ%?{%}t D OCKETED
GARY PIERCE = AEAET CONTRY JUL 24 2014

BRENDA BURNS
BOB BURNS O RI GI N A L DOCKETED BY
SUSAN BITTER SMITH %

BEFORE THE ARIZONA CORPORATION COMMISSION

IN THE MATTER OF THE APPLICATION | DOCKET NO. RR-3639A-14-0157
OF THE TOWN OF GILBERT TO
UPGRADE EXISTING CROSSINGS OF
THE UNION PACIFIC RAILROAD
COMPANY AT COOPER ROAD,
AAR/DOT NO 741-816-D, AND AT
GUADALUPE ROAD, AAR/DOT NO. 741-
815-W, IN THE TOWN OF GILBERT,
MARICOPA COUNTY, ARIZONA

NOTICE OF FILING AFFIDAVIT OF
PUBLICATION

H
The Town of Gilbert (“Gilbert”), by and through undersigned counsel,

hereby files its Notice of Affidavit of Publication as required by Procedural Order dated
May 28, 2014. A copy of the Affidavit is attached hereto. Gilbert also confirms that it
has provided a copy of the Application and the May 28, 2014 Procedural Order to
surrounding adjacent property owners via certified mail. Also, copies of the U.S. Postal

Service Certified Mail Receipts are attached hereto.
—
DATED this 22 day of July, 2014.

TOWN OF GILBERT ATTORNEY’S OFFICE
L. MICHAEL HAMBLIN, Town Attorney

A_ Vincent
Assistant Town Attorney
50 East Civic Center Drive

Gilbert, Arizona 85296
Attorneys for Town of Gilbert




[u—y

PROOF OF AND CERTIFICATE OF MAILING
I hereby certify that on this M day of July, 2014, I caused the

foregoing document to be served on the Arizona Corporation Commission by mailing

ATTORNEY’S OFFICE

ivic Center Drive

T

S

Gilbert Arizona 85296
(480) 503-6107

50E

TOWN OF GI

O 0 N Y B s W N

N N N NN o e e e e e et e e
HOWON = O O 0NN N AW = O

Docket Control

Hearing Division

Tom Condit
Town of Gilbert

W. Reed Campbell

11/

the original and thirteen (13) copies of the above to:

ARIZONA CORPORATION COMMISSION
1200 West Washington
Phoenix, Arizona 85007

Copies of the foregoing mailed
this J2,4., day of July, 2014 to:

The Honorable Scott M. Hesla

ARIZONA CORPORATION COMMISSION
{f 1200 W. Washington Street
Phoenix, Arizona 85007

90 E. Civic Center Drive
Gilbert, Arizona 85296

BEAUGUREAU, HANCOCK,

STOLL & SCHWARTZ, P.C.

302 E. Coronado Road

Phoenix, Arizona 85004

Attorneys for Union Pacific Railroad Company

Alex Popovici, Manager

Industry & Public Projects

UNION PACIFIC RAILROAD COMPANY
631 South 7™ Street

Phoenix, Arizona 85034




ATTORNEY’S OFFICE

¢ Center Drive

®

50 Fa
Gilbert Arizona 85296

TOWN OF GIL

(480) 503-6107

v e W N

o e =N O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Janice Alward, Chief Counsel

Legal Division

ARIZONA CORPORATION COMMISSION
1200 W. Washington Street

Phoenix, Arizona 85007

Robert E. Marvin, Division Director

Safety Division

ARIZONA CORPORATION COMMISSION
1200 W. Washington Street

Phoenix, Arizona 85007

Brian Lehman, Chief

Railroad Safety Section of the Safety Division
ARIZONA CORPORATION COMMISSION
1200 W. Washington Street

Phoenix, Arizona 85007

COASH & COASH, INC.

Court Reporting Video and Videoconferencing
1802 N. 7" Street

Phoenix, Arizona 85006

By: %ma/

Marsha Spencer,“Assistant to Jack Vincent
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Berdal, ADA Coordinator,
¥oice phone number 602

32388, eman SAbernalf
azce.gov. R should
g&mcmég o";to s

@ agcmm .
Pub: July 9, 2%‘5“

AFFIDAVIT OF PUBLICATION

THE ARIZONA REPUBLIC

STATE OF ARIZONA
COUNTY OF MARICOPA SS.

Tabitha Weaver, being first duly sworn, upon oath deposes
and says: That she is a Sr. legal advertising representative of
the Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers
Inc., which also publishes The Arizona Republic, and that
the copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

The Arizona Republic

June 9, 2014

Sworn to before me this
gth day of
July A.D. 2014

MANUEL VARGAS %/g

f i
Notary Public - State of Arizona_J Notary Public
MARICOPA COUNTY, i

My Commission Expifes §
November 30, 2015 )
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GILBERT

N

Chris Watson June 19, 2014
Railroad Safety Division

Arizona Corporation Commission

1200 West Washington Street

Phoenix, AZ 85007

Bridget Humphrey, Attorney
Legal Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, AZ 85007

Re: Town of Gilbert’s First Set of Data Request to Union Pacific Docket No. RR-03639A-14-0357 for
Guadalupe Road Crossing — 741815W and Cooper Road Crossing — 741816D

Dear Mr. Watson and Ms. Humphrey,

This memorandum and attachments provide the first set of data request for Docket No. RR-
03639A-14-0157 from the Town of Gilbert, Arizona.

CW 1.1 Provide Average Daily Traffic Counts for each of the locations.

Guadalupe Road — 18,846 vehicles per day (April 2014)
Cooper Road — 32,488 vehicles per day (April 2014)

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.2 Please describe the current Level of Service (LOS) at each intersection.

The intersection of Cooper Road and Guadalupe Road operates at LOS D (55 seconds of delay per vehicle)
during the AM peak hour and at LOS E (67 seconds of delay per vehicle) during the PM peak hour based
on a 2012 study completed for this project.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

Town of Gilbert: Engineering Services )
90 E. Civic Center Drive Gilbert, AZ 85234 Phone: 480-503-6919 Fax: 480-503-6401 www.gilbertaz.gov


http://www.gilbertaz.gov

CW 1.3 Provide any traffic studies done by the road authorities for each area.
Please see attached PDF file titled “FINAL TECH MEMO_Cooper Guadalupe Traffic Analysis 100412.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.4 Provide the population of the City the crossing is located in.
Gilbert, AZ- 229,972 (2014)

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.5 Provide what warning devices are currently installed at the crossing.

Gates (side mounted), Flashing Lights (side mounted and cantilever), cross-bucks, audible bell and
pavement markings.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.6 Provide distances in miles to the next public crossing on either side of the proposed project
location. Are any of these grade separations?

McQueen Road Crossing (741814P) 1.13 miles NW of Guadalupe Road Crossing
Gilbert Road Crossing (741819Y) 1.3 miles SE of Cooper Road Crossing

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.7 How and why was grade separation not decided on at this time? Please provide any studies that
were done to support these answers.

A grade separated crossing requires a minimum of 23’4” from the top of rail to bottom of bridge. To
achieve this significant elevation change from existing grade and as result of the close proximity of each
crossing to the intersection of Cooper Rd and Guadalupe Rd, the entire intersection would be required to
be raised approximately 15’.

Several factors make this significant grade modification not feasible:

1) Adjacent developed commercial / light industrial properties would require total takes of
properties to account for the significant fill slopes.

2) Adjacent SRP well site, with confirmed prior rights, would have to remain un-impacted. This
would require intersection shifting significantly (60 foot minimum) to the north and east or
substantial retaining walls.

3) Intersection is located in a FEMA Zone AE floodplain. Embankment footprint required for grade
separated crossing would require substantial excavation for detention basin to offset
embankment displacement of floodplain volume. Lengthy FEMA CLOMR and LOMR permit
approval process would be required to construct embankment if mapped FEMA floodplain.

2




Answer by Frank Henderson, Project Engineer, Ritoch-Powell & Associates, 3838 N Central Ave, Suite 1250, Phoenix,
AZ 85012

CW 1.8 If this crossing was grade separated, provide a cost estimate of the project.

Civil improvements for grade separated intersection (excluding right-of-way and utility relocation costs)
are estimated to be:

Roadway / Drainage Improvements: 515,000,000
Bridges (2) and retaining walls: 520,000,000
Civil Improvements Total: 535,000,000

Answer by Frank Henderson, Project Engineer, Ritoch-Powell & Associates, 3838 N Central Ave, Suite 1250, Phoenix,
AZ 85012

CW 1.9 Please describe what the surrounding areas are zoned for near this intersection. i.e. Are there
going to be new housing developments, industrial parks etc.

Near the Cooper Road and Guadalupe Road intersection and crossings the land is zoned commercial on
the NW, NE and SW corners. It is zoned light industrial on the SE corner. Light industrial zoning follows
the railroad to the north and south. A multi-family residential neighborhood is located on Guadalupe
Road 200 feet west of the crossing. All of the land is adjacent to the intersection and crossings is
currently developed. It is planned that the nursery on the NW corner of Cooper/Guadalupe will
redevelop into a commercial property at some time in the future.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.10 Please supply the following: number of daily train movements through the crossing, speed of
the trains, and the type of movements being made (i.e. thru freight or switching). Is this a passenger
train route?

The estimated daily train movements through these crossings are 11 per day. The speed of the railroad
track at this location is 65 mph, but trains are traveling at a lower speed due to the junction north of
Baseline Road. There are no passenger trains on this route currently.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.11 Please provide the names and locations of all schools (elementary, junior high and high school)
within the area of the crossing.

There are no schools in the immediate area of the crossings.

Oak Tree Elementary is located at the corners of Neely Street and Houston Avenue approximately 0.7
miles from the intersection. Playa Del Ray Elementary is located at Horne Street and Cayman Drive
approximately 0.65 miles from the intersection.




Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.12 Please provide school bus route information concerning the crossing, including the number of
times a day a school bus crosses this crossing.

The exact number of school bus crossings is not known at this time.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.13 Please provide information about any hospitals in the area and whether the crossing is used
extensively by emergency service vehicles.

No hospitals are in the area of the Cooper Road and Guadalupe Road intersection and crossing. The
Town of Gilbert has a fire station located on Guadalupe Road approximately 0.75 west of the intersection
that has emergency vehicles that use the crossings. The Town of Gilbert has a fire station located on
Cooper Road approximately 0.75 south of the intersection that has emergency vehicles using the
crossing. The Cooper Road fire station will close and move locations in 2015.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.14 Please provide total cost of the railroad improvements to each crossing.

Estimates provided by UPRR for Install Automatic Flashing Light Crossing Signals (03/07/14):
Guadalupe Road: $817,007
Cooper Road: $573,655

Estimates provided by UPRR for crossing surface including ties, rail, OTM (04/07/14):
Guadalupe Road: $303,648
Cooper Road: $286,204

There are also some annual maintenance costs provided by UPRR in amounts of 515,130 and $13,770 for
Guadalupe and Cooper Roads respectively, which basis of need to be further clarified between Gilbert
and UPRR.

Answer by Jack Gierak, Senior Project Manager, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.15 Provide any information as to whether vehicles carrying hazardous materials utilize this
crossing and the number of times a day they might cross it.

No known vehicles carrying hazardous materials use these crossings. The crossings are located in a light
industrial section of the Town of Gilbert so there may be hazardous material delivery occasionally.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296




CW 1.16 Please provide the posted vehicular speed limit for the roadway.

Guadalupe Road — 45mph
Cooper Road — 45 mph

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.17 Do any buses {other than school buses) utilize the crossing, and how many times a day do they
cross the crossing.

No bus routes are located on Cooper Road or Guadalupe Road in this section of Gilbert. No other bus
service is known.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.18 Please indicate whether any spur lines have been removed within the last three years inside a
10 mile radius of any crossings covered in this application. Please include the reason for the removal,
date of the removal and whether an at-grade crossing or crossings were removed in order to remove
the spur line.

No spur removals within 10 miles of the Cooper Road and Guadalupe Road intersection are known.

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

CW 1.19 Please fill in the attached FI-JWA Grade Separation Guidelines Table, (from FHWA's 2007
revised second edition Railroad Highway Grade-Crossing Handbook, page 151) with a yes or no answer
as to whether each item applies. Also, please provide all information to support your answers of yes or
no (i.e. vehicle delay numbers, any calculations that were performed to get the answers).




Cooper Road Guadalupe Road
The highway is a part of the Crossing Currently meets the criteria NO NO
gi?g::ted Interstate Highway Crossing meets the criteria by 2030 NO NO
The highway is otherwise Crossing Currently meets the criteria NO NO
ggzgsr;ed fo have full controlied Crossing meets the criteria by 2030 NO NO
Crossing Currently meets the criteria NO NO
:25;;;) itf gxl'gg:(\;vsagos ‘rf:r? Crossing meets the criteria by 2030 NO NO
Crossing Currently meets the criteria NO NO
AADT exceeds 100,000 in urban . -
areas or 50,000 in rural areas Crossing meets the criteria by 2030 NO NO
Crossing Currently meets the criteria NO NO
gz:g‘dusrq 13 uc.’xtrt:‘c:;;zed train speed Crossing meets the criteria by 2030 NO NO
An average of 150 or more trains Crossing Currently meets the criteria NO NO
f:r:;;ga?r 300 million gross Crossing meets the criteria by 2030 NO NO
Crossing Currently meets the criteria
Crossing exposure (frains/day x NO NO
AADT) exceeds 1M in urban or
250k in rural; or passenger train . L
crossing exposure exceeds 800k Crossing meets the criteria by 2030
in urban or 200k in rural NO NO
Expected accident frequency for Crossing Currently meets the criteria
active devices with gates, as NO (a=0.172) NO (a = 0.148)
calculated by the US DOT
Accident Prediction Formula . o
including five-year accident Crossing meets the criteria by 2030
history, exceeds 0.5 NO NO
Crossing Currently meets the criteria NO NO
ng:cs:li:reéa;);exceeds 40 vehicle Crossing meets the criteria by 2030 NO NO
K El MT DT HP MS | HT | HL Accident Number of
Frequency Crashes (N)
{a) Table 24
Cooper 0.001088 | 86.98 | 1.34 |1 1 1 1 1.36 0.172461439 | 0.057
Road
Guadalupe | 0.001088 | 74.63 [ 134 |1 1 1 1 1.36 0.147974215 | 0.057
Road

Based on the follow
assumptions:

Cooper Road: 11 trains per day; 32,488 vehicles per day; No reported accidents in past 5 years

Guadalupe Road: 11 trains per day; 18,846 vehicles per day; No reported accidents in past 5 years

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296
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CW 1.20 Based on the current single track configuration at the crossings specified by this application,
please provide the current traffic blocking delay per train. Please indicate the time in which vehicular
traffic is delayed (1) to allow the train to pass at a crossing and (2] due to trains stopped on the track for
any purpose. The delay is measured from the point that the warning devices are activated at the
crossing to the time after the train has cleared the crossing and the warning devices are reset.

(1) Based on 1 mile of train at 35 mph (35 mph is used in lieu of 60 mph to be conservative and
account for the proximity of the junction ta the north), 25 seconds of preemption time, and 15
seconds for the warning devices to reset, the average delay time per train is 2.4 minutes. At
eleven trains per day, the average delay time is 26.4 minutes per day.

(2) Based on a stopping time of 28 seconds and a time of 125 seconds to accelerate and to clear the
track and 25 seconds of preemption time and 15 seconds for the warning devices to reset, the
average delay time per train if a train stops on the track is 3.2 minutes. These times are based
on one mile of train and charts from Railroad Engineering, Second Edition, John Wiley & Sons,
Inc. 1982 ( Figure 10.10 to estimate deceleration time and Figure 10.4 to estimate acceleration
time to clear one mile of train).

Answer by Erik Guderian, Town Traffic Engineer, Town of Gilbert, 90 E Civic Center Drive, Gilbert, AZ 85296

Sincerely,

i:’"f»/%\ M(/‘/i{rﬂfy“'bwm
Gregory B. Smith, P.E./P.S. Erik Guderian, P.E.
Town Engineer Town Traffic Engineer
Town of Gilbert Town of Gilbert
Public Works Department Public Works Department
90 E. Civic Center Drive 90 E. Civic Center Drive
Gilbert, AZ 85296 Gilbert, AZ 85296

Attachments: Final Tech Memo_ Cooper Guadalupe Traffic Analysis
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Transportation Engineering Sclutions

TECHNICAL MEMORANDUM
October 04, 2012

To:  Mr. Erik Guderian, P.E.
Town Traffic Engineer
Town of Gilbert
50 East Civic Center Drive
Gilbert, Arizona 85296

From: Yogesh Mantri, P.E., PTOE
Y.S. Mantri & Associates LLC

Subj.: Cooper Road and Guadalupe Road Intersection Improvements (Project No. ST094)
Traffic Analysis.

1.0 BACKGROUND

The Town of Gilbert (TOG) plans to improve the Cooper Road & Guadalupe Road intersection
through Capital Improvement Project ST094. Both the roads are four lane arterial roadways. A
single left turn lane is provided on all legs of the intersection. A Union Pacific Railroad track
runs very close to the intersection, crossing both Cooper Road and Guadalupe Rd within a few
hundred feet of the intersection.

One of the objectives of this project is to improve the level of service of the intersection through
capacity enhancement. Various alternatives are being considered to achieve this goal.

2.0 OBJECTIVE OF THE STUDY

The objective of the study is to evaluate the intersection geometry purely from the traffic
engineering point of view (intersection capacity and level of service) to identify the optimum
lane configuration required to handle the horizon year projected traffic volumes.

3.0 EXISTING INTERSECTION OPERATIONS

Currently the intersection operates with lagging protected/permitted left turn phasing. Extensive
queue and delays are observed to develop at the intersection during the peak hours. The volumes
of traffic approaching the intersection appear to exceed the capacity of some movements, causing
delays in traffic clearing the intersection.

The intersection operations are further complicated by the passage of trains on the nearby track
during which all but two of the twelve possible traffic movements are restricted. Railroad
operations are currently not tied to the traffic signal operations. The design of appropriate

Y. S. Mantri & Associates, LLC
325 N. Austin Drive » Suite 2 » Chandler » AZ » 85226
Phone: 480 « 247 » 3702 Fax: 480 « 961 « 8667
Website: www.mantrieng.com



http://www.mantrieng.com

Erik Guderian, Town of Gilbert
October 04, 2012

preemption time is also an important aspect and is being considered through this project.
However, this study does not delve into railroad preemption design.

4.0 SYNCHRO MODEL

4.1 Synchro Network

Currently both Cooper Road south of Baseline Road and Guadalupe Road east of Country Club
Drive in the Town of Gilbert limits exist as four lane arterials (four thru lanes with a two way left
turn lane). Areas served by Cooper Road and Guadalupe Road in the five to six miles of the
intersection appear to be fully developed. It appears unlikely that either of these roads in the
vicinity of the intersection will be widened as part of any planned area development.

Although, the subject of this study is the Cooper Road and Guadalupe Road intersection alone,
other intersections in the vicinity were included in the traffic model to take into account
coordination and the resulting platooning of vehicles. Thus the following intersections were
included in the Synchro model for analysis:

« Cooper Road and Houston Avenue;

« Cooper Road and Trail Crossing ;

« Cooper Road and Elliot Road;

« Guadalupe Road and McQueen Rd;

« Guadalupe Road and Valero Street;

+ Guadalupe Road and Neely Street; and
« Guadalupe Road and Gilbert Road.

In addition to these intersections, “dummy’ nodes were introduced on the west and the north legs
of the subject intersection to account for adding or dropping lanes for the various alternatives
considered. These dummy nodes were coded as unsignalized intersections with stop control on
the side streets and free through movement on the main streets. On the west and south legs this
was achieved by adding or dropping lanes at the Velero Street intersection and the Trail crossing
intersection respectively.

4.2 Lane Geometry & Signal Phasing

Data obtained from the Maricopa Association of Governments (MAG) regional model shows
both Cooper Road and Guadalupe Road continuing as four lane arterials in the horizon year
2031. See Appendix A for MAG model showing the number of lanes in the Town’s street
network for year 2011 (used for year 2012 analysis) and year 2031.

Based on existing conditions and previous improvement design, the through lanes were coded as
11 ft wide lanes, single left turn lanes as 12 ft wide lanes and dual left turn lanes as 11 ft wide
lanes. The storage lengths were coded based on previous improvement design with 180 ft for
eastbound, 130 ft for northbound, 245 ft for westbound and 195 ft for southbound left turn

storage.
Page 2 of 11
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Erik Guderian, Town of Gilbert
October 04,2012

The traffic signal was coded to have lagging protected/permitted left turn phasing for single left
turn lanes and protected only phasing for dual left turn lanes.

5.0 ANALYSIS PERIOD & TRAFFIC VOLUMES

5.1 Analysis Period

The present year (year 2012) and horizon year (year 2032) were considered for the analysis.

5.2 Turning Movement Counts

Turning movement and daily traffic counts were obtained at the Cooper Road and Guadalupe
Road intersection during the third week of May 2012 for the three mid-week (Tue, Wed, Thu)
days. The highest of these volumes, on Thursday May 17, 2012, was used for the intersection
analysis. See Appendix B for the turning movement counts and daily traffic recorded in May
2012.

Average Daily Traffic (ADT) projections for the years 2008, 2011 and 2031 were obtained from
the MAG regional model. See Appendix C for the projected traffic obtained from MAG.

A. Year 2012 Volume Derivation

A comparison of the traffic volumes recorded in May 2012 for the Cooper Road and Guadalupe
intersection with the volumes projected using the MAG 2011 regional traffic forecasting model
(MAG model) revealed a significant difference. Therefore, it was decided to derive the volumes
(peak hour turning movements) at the surrounding intersections for the year 2012 using an actual
growth rate experienced by the Cooper and Guadalupe road intersection. This growth rate was
based on increase in traffic from year 2009 to year 2012. The 2009 traffic data for the subject
intersection was supplied by the Town and 2012 data was gathered in the field. Also, the 2009
traffic data for surrounding intersections was captured from the Synchro file provided by the
Town.

B. Year 2032 Volume Derivation

A comparison of the year 2011 and year 2031 traffic volumes in the MAG regional model,
shows an insignificant increase in the traffic volume at the subject intersection between the years
2011 and 2031. The average growth rate for traffic on Cooper Road amounted to only 0.02% per
the MAG model. During discussions with the project team at the meeting held on September 19,
2012 to discuss the traffic volumes and the initial assessment of the alternatives, it was agreed
that the growth rate as shown by the MAG projections was inadequate. After extensive
discussion based on the increase in traffic volumes in the past and the recent decline in traffic
volumes due to the depressed economy, it was decided that a 0.5% annual growth rate will be
used.

Hence, the year 2032 traffic volumes were estimated by applying a growth rate of 0.5% to the
year 2012 design volumes. See Appendix D for year 2012 & 2032 Design Volumes.

Page 3 of 11
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Erik Guderian, Town of Gilbert
October 04, 2012

6.0 ALTERNATIVES EVALUATION

Nine alternative intersection lane configurations were considered for the improvement to the
Cooper Road and Guadalupe Road intersection. These alternatives were evaluated using the
Synchro model for both year 2012 and year 2032 volumes. The alternatives evaluated are as

described below:
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A. Existing Geometry

This is a “no-build” alternative, which represents the existing
conditions at the intersection. The existing lane configuration
has single left turn lane and two through lanes with shared right
turn movements on all approaches.

B. ALT 1: Previous Design Alternative

This alternative evaluates the previous proposed improvement,
which consists of adding dual left turn lanes on all approaches.

C. ALT 2: Additional Thru Lanes on Cooper Road

This alternative evaluates the addition of through capacity in
the north and south directions by adding the third through lane
in each direction to the existing geometry.

D. ALT 3: Dual Left Turns on Guadalupe Rd in
addition to ALT 2

This alternative evaluates the geometry which adds dual left
turn lanes on Guadalupe Road and a through lane in each
direction on Cooper Road.

E. ALT 4: Additional Thru Lanes on Guadalupe with
Dual Lefts on Cooper

This alternative evaluates the geometry with the addition of
dual left turn lanes on Cooper Road and the third through lane
in each direction on Guadalupe.

Page 4 of 11
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Erik Guderian, Town of Gilbert
October 04, 2012
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F. ALT 5: Additional Thru Lanes in all directions

This alternative evaluates the geometry with addition of the
third through lane in each direction on both Cooper Road and
Guadalupe Road.

G. ALT 6: Additional Thru and Dual left Turns in all
directions

This alternative evaluates the model with addition of both the
third through lane and dual left turns in each direction on both
Cooper Road and Guadalupe Road.

H. ALT 7: Additional Thru and Dual Left lanes on
Cooper with Dual Left Turns on Guadalupe

This alternative evaluates the model with addition of both
through and dual left turn lanes on Cooper Road and installing
dual left turns only on Guadalupe Road.

I ALT 8: Additional Thru and Dual Left lanes on
Cooper with Thru Lanes on Guadalupe

This alternative evaluates the model with addition of both
through and dual left turn lanes on Cooper Road and installing
the third through lanes only on Guadalupe Road.

7.0 INTERSECTION PERFORMANCE

All the alternatives listed above were analyzed for level of service (LOS) and delay using
Synchro. Brief descriptions of results of the Synchro analysis for each alternative are outlined
below in Table 1. The detailed results of the LOS and delay for each scenario, intersection
approach and turn movement for the subject intersection are shown in Table 2. The Synchro
output showing the results of each analysis run is attached in Appendix E.

Page 5 of 11
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Erik Guderian, Town of Gilbert
October 04, 2012

Table 1 Summary of Synchro Analysis

Alternative

Year 2012

Year 2031

A) Existing
Geometry

Overall Intersection functions at
a LOS D during AM and LOS E
during PM peak hours.
Northbound thru and
Southbound thru movements fail
during AM peak and PM peak
respectively.

Eastbound approach and
Westbound left turn movement
fails during PM peak hour.
Overall intersection delay is 55
Sec in AM and 67 Sec in PM
peak hour,

Overall Intersection operates at
LOS E during AM and LOS F
(failing) during PM peak hours.
Westbound approach fails during
both peak hours.

Westbound, Northbound thru and
Eastbound, Westbound,
Southbound left turn movements
fail during AM peak hour.
Eastbound, Westbound and
Southbound approach fails during
PM peak hour.

Northbound thru Fails during PM
Peak Hour.

Overall intersection delay is 48
Sec in AM and 130 Sec in PM
peak hour..

B) ALT 1: Dual
lefts on all
approaches.

Overall Intersection functions at
a LOS D during AM and LOS E
during PM peak hours.
Southbound left turn movement
fails during AM peak hour.
Eastbound approach fails during
PM peak hour.

Eastbound, Southbound thru and
Westbound left turn movements
fail during PM peak hour.
Overall intersection delay is 54
Sec in AM and 60 Sec in PM
peak hour.

Overall Intersection functions at a
LOS E during AM and LOS F
(failing) during PM peak hours.
Westbound approach fails during
AM peak hour.

Westbound/ Northbound thru and
Southbound left turn movements
fail during AM peak hour.
Eastbound and Westbound
approaches fail during PM peak
hour.

Eastbound/ Southbound thru
movements and Westbound/
Southbound left turn movements
fail during the PM peak hour.
Overall intersection delay is 72
Sec in AM and 83 Sec in PM peak
hour

C) ALT 2: Thru
lanes on Cooper
Road

Overall Intersection functions at
LOS D during both peak hours.
All approaches function at LOS
D or better during both peak
hours.

Overall intersection delay is 35

Overall Intersection functions at a
LOS D during AM and LOS E
during PM peak hours.
Westbound approach functions at
LOS E during the AM peak hour.
Eastbound and Westbound
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Erik Guderian, Town of Gilbert
October 04, 2012

Sec in AM and 48 Sec in PM
peak hour.

approach functions at LOS E during
the PM peak hour.

« Westbound left turn movement fails
during the PM peak hour.

Overall intersection delay is 49 Sec

in AM and 55 Sec in PM peak hour.

D) ALT 3: Dual
lefts on
Guadalupe Rd in
addition to Thru

lanes on Cooper
Rd

Overall Intersection functions at
LOS D during both peak hours.
All approaches function at LOS
D or better during both peak
hours.

Overall intersection delay is 38
Sec in AM and 45 Sec in PM
peak hour.

« Overall Intersection functions at
LOS D during both peak hours.

« Westbound approach functions at
LOS E during AM peak hour.

. Eastbound and Westbound
approaches function at LOS E
during PM peak hour.

« Westbound left turn movement fails
during the PM peak hour.

« Overall intersection delay is 48
Sec in AM and 53 Sec in PM peak
hour.

E) ALT 4: Thru
Lanes on
Guadalupe Rd
with dual left
turns on Cooper
Rd

Overall Intersection functions at
LOS D during both peak hours.
Westbound approach functions
at LOS E during AM peak hour.
Eastbound approach functions at
LOS E during PM peak hour.
Overall intersection delay is 43
Sec in AM and 48 Sec in PM
peak hour.

« Overall Intersection functions at a
LOS D during AM and LOS E
during PM peak hours.

. Westbound approach functions at
LOS E during both peak hours.

« Southbound left turn movement
fails during AM peak hour.

. Eastbound approach fails during
PM peak hour.

« Westbound left turn movement fails
during PM peak hour.

« Overall intersection delay is 55
Sec in AM and 67 Sec in PM peak
hour..

F) ALT 5: Thru
lanes on all
approaches

Overall Intersection functions at
LOS C during both peak hours.
All approaches function at LOS
D or better during both peak
hours.

Overall intersection delay is 34

 Overall Intersection functions at a
LOS C during AM and LOS D
during PM peak hours.

« All approaches and individual turn
movements function at LOS D or
better during AM peak hour.

Sec in AM and 45 Sec in PM «» Eastbound approach functions at
peak hour. LOS E during PM peak hour.
« All other approaches function at
LOS D or better during PM peak
hour.
Page 7 of 11
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Erik Guderian, Town of Gilbert
October 04, 2012

Overall intersection delay is 35 Sec
in AM and 47 Sec in PM peak hour..

G) ALT 6: Thru Overall Intersection functions at | « Overall Intersection functions at
lanes + dual LOS C during both peak hours. LOS D during both peak hours.
lefts on all All approaches function at LOS | « All approaches function at LOS D
approaches D or better during AM and PM or better during AM peak hour.
peak hour. « Eastbound approach functions at
Overall intersection delay is 41 LOS E during PM peak hour.
Sec in AM and 45 Sec in PM « All other approaches function at
peak hour. LOS D or better during PM peak
hour.
« Overall intersection delay is 39
Sec in AM and 41 Sec in PM peak
hour.
H) ALT 7: Overall Intersection functions at | » Overall Intersection functions at
Additional Thru LOS D during both peak hours. LOS D during both peak hours.
and dual left All approaches function at LOS | « Westbound approach functions at
turn lanes on D or better during AM peak LOS E during AM peak hour.
Cooper Rd with hour. « All other approaches function at
dual lefts on Eastbound approach functions at LOS D or better during AM peak
Guadalupe LOS E during PM peak hour. hour.

All other approaches function at
LOS D or better during PM peak
hour.

Overall intersection delay is 41
Sec in AM and 43 Sec in PM
peak hour.

« Eastbound approach functions at
LOS E during PM peak hour.

« All other approaches function at
LOS D or better during PM peak
hour.

« Overall intersection delay is 48
Sec in AM and 51 Sec in PM peak
hour.

) ALT 8: Thru
Lanes and dual
left turns on
Cooper Rd +
Thru lanes on
Guadalupe

Overall Intersection functions at
LOS C during both peak hours.
All approaches function at LOS
D or better during both peak
hours.

Overall intersection delay is 32
Sec in AM and 34 Sec in PM
peak hour.

« Overall Intersection functions at
LOS D during both peak hours.

- All approaches function at LOS D
or better during AM peak hour.

- Eastbound approach functions at
LOS E during PM peak hour.

« All other approaches function at
LOS D or better during PM peak
hour.

« Overall intersection delay is 35
Sec in AM and 43 Sec in PM peak
hour.
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Erik Guderian, Town of Gilbert
October 04, 2012

7.1 Summary of Findings

A. The present intersection configuration is inadequate to serve the current year
traffic volumes and the future (Year 2032) traffic volumes. Several
movements operate at the failing LOS of F for the current volumes and the
overall intersection functions at a failing LOS F for future PM peak hour
volumes.

B. With the previously proposed improvements that install dual left turn lanes at
all approaches, at least one approach and several movements have a failing
LOS of F for both current and horizon year volumes. The overall intersection
functions at a failing LOS F for future PM peak hour volumes.

C. Overall, the Alternative 8 which involves installing three thru lanes on all
approaches with dual left turn lanes on Cooper Road yields the best Level of
Service and least delays.

D. Installing dual left turn lanes does not appear to improve the level of service
of the intersections over single left turn lanes where additional thru lanes are
installed on the same approach. The installation of dual left turn lanes requires
a protected only left turn phasing. This prevents the left turning traffic from
using portions of the thru phase where they could utilize gaps in oncoming
thru traffic to complete the left turns. Where the proportion of left turning
traffic is low compared to oncoming thru traffic, dual left turn lanes do not
appear to provide significant improvement in the LOS of the intersection.

E. The addition of thru lanes on Cooper Road always yields better intersection
operations compared to addition of lane for any other movement of the
intersection.

F. On Guadalupe Road approaches the addition of thru lanes is more beneficial
to the intersection operation than the addition of dual left turn lanes.
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Erik Guderian, Town of Gilbert
October 04, 2012

Table 2: SYNCHRO Analysis Results for Cooper Rd & Guadalupe Rd Intersection
HCM 2010 - LOS & DELAY FOR VARIOUS IMPROVEMENT ALTERNATIVES

Base Modelling Parameters

Ideal Sat. Flow Rate

Grade

Total Lost Time

Left Turning Speed

Right Turning Speed

Lane Utilization Factor
Left Turn Lane

Thru+Shared Lane

A)

1900 vphpl!
0%
4 sec
20 mph
12 mph

1.00 (Single)
0.97 (dual)

0.95 (2 Thur)
0.85 (3 Thru)

HCM Platoon Ratio

Headway Factor
Cycle Length

1.00 (Other approaches)

YEAR: 2012

Existing Network

1.00
110 sec

Description: Base Network, Single protected + permitted left turns, Shared Right, No improvements

1.33 (Pead direction-peak approach)

YEAR: 2032

A) Existing Network

Description: Base Network, Single protected + permitted left turns, Shared Right, No improvements

PM

B)

R AT 356 [ 35.9 | 51.3 | 41.8 | 42.6

ALT 1: Previous Design Alternative

Description: Dual Left Turns, Two Thru Lane + Shared Right Turn Lane all Directions

B) ALT 1: Previous Design Alternative

Description: Dual Left Turns, Two Thru Lane + Shared Right Turn Lane all Directions

YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
WB NB SB EB WB NB SB
L [ T T R|I LITITRITLITIR L T TR L [ TTRIT LI TITRITLITTTRITLITITIR
Lanes 1 2 0 1 2 0 1 1 2 ] o 1 [ 2 [ o Lanes 1 2 0 0 1 2 0 2 |
Level of Service: D AM E PM Level of Service: (AM)
D E [¢] D
ol C C = E D C C
D D
PM
D2 SDe [ SiD N RO D
Total Delay (sec): | 54.9 [(AM) (PM
6.4 7.3 34
o 29.8 | 29.9 0.3 . 50.2 | - 9 3 286 | 289
47.4 42.8 Q.

YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB EB WB NB SB
C T L [T R L] L I TR L | R LT TTR L [ T R
Lanes 2 2 0 2 2 0 2 | Lanes 2 2 0 0 2 0 2 |
Level of Service: D |(AM PM Level of Service: (AM)
D E
AM ) )
D
M : b [ b [ b ] e
Total Delay (sec): | 53.6 [(AM) | == PM 83.6
AM 45 3 109.7 S el
381 | 382 | - 6.5 8.8 A EERIEN 6190 1233 124.3 694|666 [7277] 1025
= . 55 1383 o4 R IR
65 88 423 | 43 | 547 | 7490 149 1501 196.6 62T 637 S62) I EHEECEN 91.5
Q) ALT 2: Additional Thru Lanes on Cooper C) ALT 2: Additional Thru Lanes on Cooper
Description: Third Thru Lane added to North & South Legs. Left Turns remain single with prot/perm Description: Third Thru Lane added to North & South Legs. Left Turns remain single with prot/perm
phasing phasing
'YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB EB WB NB SB
L T R L T R L TR L I TR L T R T R L | TR L [ T ] R
Lanes 1 2 0 1 2 0 1] 3 | o 1] 3 | o Lanes 1 0 1] 3 ] 0 L0 T )
Level of Service: D _|(AM) D _|(PM) Level of Service:
<] D C D
oM C [ ¢ b ubi i o] ¢ T ¢ oM b [ D
D D D D
EM D] DD m C | c Dl cl D oM g Viad
Total Delay (sec): | 35.2 [(AM) 41 _fewm) T Total Delay
AM 34.8 47. 28.! AM 45.3
279 279 468 | 478 ] 484 | 41.7 [ 255 [ 286 39.9 | 46.9
6. 44.
e 2] 286 | 489 [ 345 383 [ o 524 | 421 478
D) ALT 3: Dual Left Turns on Guadalupe Rd in addition to ALT 2 D) ALT 3: Dual Left Turns on Guadalupe Rd in addition to ALT 2
Desciption: Third Thru Lane added to North & South Legs. Dual Left Turns added to Guadalupe Rd. Prot. Desciption: Third Thru Lane added to North & South Legs. Dual Left Turns added to Guadalupe Rd. Prot.
Phasing for E-W Lefts Phasing for E-W Lefts
YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB EB NE NB SB
L T R L T R L [ T TR L [ TR L T R L T R L | TR L [ T R
Lanes 2 2 0 2 2 0 1] 3 | 0 1 | 3 | 0 Lanes 2 2 0 2 0 1 | 3 | 0 1|1 3 | 0
Level of Service: D_|(AM) D |(PM) Level of Service: D |(AM) D PM
D D C [¢] D
AM c T c [P [D D | plcIopl[DPlclc oM PN ) -
D D D D E &
PM D D | 0 [N c | c D | c D 8 c o ™ D E D D
Totai Deiay (sec). | 37 [(AM) | 41.3 J(PM) | Total Delay (sec): | 48.2 [(AM) [ 52.7 [(PM
AM 37 44.6 341 323 AM 43.9 3,
497 [ 429 ] 433 [ 439 ] 31 [ 356 [ 534 ] 279 | 297 35.4 | 355
oM 42.6 35.3 40.5 PM 56. 55.6
319 [ 322 | 485 ] 333 [ 364 62 35 | 411 52.5 5.2 | §12 3 356 | 36
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E) ALT 4: Additional Thru Lanes on Guadalupe with Dual Lefts on Cooper
Desciption: Third Thru Lane added to East & West Legs. Dual Left Turns added to Cooper Rd. Prot.
Phasing for N-S Lefts

Erik Guderian, Town of Gilbert
October 04, 2012

E) ALT 4: Additional Thru Lanes on Guadalupe with Dual Lefts on Cooper
Desciption: Third Thru Lane added to East & West Legs. Dual Left Tumns added to Cooper Rd. Prot.
Phasing for N-S Lefts

YEAR 2012: Intersection Level of Service & Delay

YEAR 2032: Intersection Level of Service & Delay

EB WB NB SB EB WB NB SB

L T R L T R L [ T TR L T TTR L T R L [ T R L T TR L [T T[] R
Lanes 1 3 0 1 3 0 2 | 2 | 0 2 | 2 [ 0 Lanes 1 3 0 1 3 0 2 | 2 [ o 2 | 2 | o
Level of Service: Level of Service:

F) ALT 5: Additional Thru Lanes in all directions
Desciption: Third Thru Lane added to all Legs. Left turns remain single with prot/perm phasing

F) ALT 5: Additional Thru Lanes in all directions
Desciption: Third Thru Lane added to all Legs. Left turns remain single with prot/perm phasing

YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB EB WB NB SB
L T R L T R L [ T TR L [ TTR L T R L T R L T TR L [ T [ R
Lanes 1 3 0 1 0 1| 3 | 0 1] 3 | 0 Lanes 1 3 0 1 3 0 1] 3 | 0 1] 3 | 0o
Level of Service: C  [(AM) C [(PM) Level of Service C |(AM) D [(PM)
AM [} D C C AM C D C []
pisl c [ ¢C DElEDElEED c [ B[ C D] c | ¢ D © © B R B pEl c | C D] ¢ | C
PM D D C C PM E E D C PR D
C c Bl C | C D | ¢ | C R i Cc | c D | c | C B c | ¢
Total Deiay (sec): | (PM) | Total Delay (sec): 43.7 [(PM) |
AM 342 451 211 238 AM 46.9 285 283
46 | 301 | 305 | 51.8 | 41.2 | 46.7 | 322 | 187 | 20.7 | 39.7 | 206 | 216 53.3 | 42.7 | 491 | 428 | 25 | 288 | 53.9 | 233 | 247
M 49.9 L 42.9 246 26.2 PM 44 32.8 : : 36.4
476 | . | [ 327 ] 338|402 ] 23 | 243 | 499 | 215 | 242 331 ] 341 | 49.9 | 30.7 | 332 [L i ] 282 | 329
G) ALT 6: Additional Thru and Dual Left Turns in all directions G) ALT 6: Additional Thru and Dual Left Turns in all directions
Desciption: Third Thru Lane and Dual Lefts added to all Legs. Left turns are all with prot. phasing Desciption: Third Thru Lane and Dual Lefts added to all Legs. Left turns are all with prot. phasing
YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB EB WB NB SB
L T R L T R L [ TR L [ TR L T R L T R L [ TR L [ T R
Lanes 2 3 0 2 0 2 | 3 | 0 2 | 3 | o Lanes 2 3 0 2 0 2 | 3 | o 2 | 3 | 0o
Level of Service: C [(AM) C |[(PM) Level of Service: D [(AM) D |[(PM)
D D C C D D
e DI p[b | p[bplolbplclclplclc AM C D | D [ <
D D c C ' D
Al (o) B C [oamoe] ¢ [ ¢ |[@pel ¢ [ © PM B DD T <
Total Delay (sec): | 34.2 |(AM) PM)_| Total Delay (sec): PM)_|
AM 9 44.7 éh 293 AM s 39.7 351
549 | 36 | 366 | 51.6 | 41.2 | 453 | 50.7 | 227 | 251 | 50 | 252 | 265 511 | 36.9 | 39.9 | 51.8 | 357 | 42 | 53.6 | 31 | 334
M 46.2 411 0.1 274 PM 46. 33.1 31.9
526 | 43.3 | 484 | 7] 349362 | 52 | 279 ] 297 | 53.7 | 223 | 251 ) 29.4
H) ALT 7: Additional Thru & Dual Lefts on Cooper with Dual Lefts on Guadalupe H) ALT 7: Additional Thru & Dual Lefts on Cooper with Dual Lefts on Guadalupe
Desciption: Third Thru Lane added only on Cooper. Dual Lefts added to all Legs. Left turns are all with Desciption: Third Thru Lane added only on Cooper. Dual Lefts added to all Legs. Left turns are all with prot.
prot. phasing phasing
YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB
L T R L T R L] L T L R L T TTR L [ T R
Lanes 2 2 0 2 2 0 2 | Lanes 2 2 0 2 [ 3 [T o 2 [ 3] o
Level of Service: D |(AM) D |(PM) Level of Service: D
D D D D
oM C o0 I | o | D
D =y D
DR D D] B D | D
(PM) | Total Delay (sec):
49.7 AM 37.8
549 | 479 ] 484 | 53.9 | 331 | 35.6
44 48.4
EE0 6.7 37 | 537 A
) ALT 8: Additional Thru & Dual Lefts on Cooper with Addl. Thru on Guadalupe 1) ALT 8: Additional Thru & Dual Lefts on Cooper with Addl. Thru on Guadalupe

Desciption: Third Thru Lane added on both Guadalupe & Cooper . Dual Lefts added only on Cooper. Left
turns on Cooper are prot. only and on Guadalupe are with prot/perm phasing

Desciption: Third Thru Lane added on both Guadalupe & Cooper . Dual Lefts added only on Cooper. Left
turns on Cooper are prot. only and on Guadalupe are with prot/perm phasing

YEAR 2012: Intersection Level of Service & Delay YEAR 2032: Intersection Level of Service & Delay
EB WB NB SB EB WB NB SB
L T R T R L [ TR L | TR L T R L T R L [ TR L ] T R
Lanes 1 3 0 1 3 0 2 | 3 | 0 2 | 3 ] 0 Lanes 1 3 0 1 3 0 2 | 3 | 0 2 | 3 | 0
Level of Service: C_|(AM) (PM) Level of Service: D |(AM) D _|(PM)
AM (4] D C C AM C D C C
Dl ¢ | ¢ D[ D[] D D[ c[]C D [ c] c @ D [ D P Cc  [EiD pEl c | C
PM D i D 9 [4] oM D <] C
D D | b SN C | C D[ cl]c D [ c]c <] C D [ c] c c | ¢
Total Delay (sec): | 32.2 [(AM) [ 34.1 [(PM) | Total Deiay (sec): 43.3 |(PM) |
AM 4.4 42. 5 283 AM 33 40.9 34.6 30.9
46.6 | 301 [ 305 [ 491 [ 395 [ 438 | 486 [ 216 | 24 | 504 | 239 [ 253 46.3 | 284 | 288 | 46.7 | 37.6 | 423 | 41.7 | 315 | 37.3 | 442 | 27.7 | 301
PM 44.6 39. 9. 274 PM 42.7 33.7 33.8
452 | 42.6 | 47.9 || ] 319 ] 328 | 50.3 | 278 | 297 | 51 | 22.7 | 256 "] 33 [ 342 524 314341 ] 28 | 328
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APPENDIX A

MAG Regional Model - Number of Lanes for Year 2011 & Year 2031
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APPENDIX B

Turning Movement Counts & Average Daily Traffic — May 2012
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APPENDIX C

MAG Regional Model - Average Daily Traffic for Years 2008, 2011 & 2031
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APPENDIX D

Year 2012 and Year 2032 Design Volumes




Design Volumes (Intersection Turning Movement Counts) for SYNCHRO Analysis

Year 2012 AM Peak Hour

Int. IDin
Intersection Name |Synchro  |NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
Guadalupe Rd &
Velero St 101 95 81 418 25 50 1111
Guadalupe Rd &
Gilbert Rd 103 199 644 85 277 490 231 179 180 107 138 913 398
Guadalupe Rd &
Neely St 104 166 27 22 36 34 43 19 407 103 90 982 60
Guadalupe Rd &
Cooper Rd 105] 191 1141 163 148 668 174 126 327 46 266 796 111
Guadalupe Rd &
McQueen Rd 106 255 1291 98 74 660 103 85 265 80 156 821 150
Cooper Rd & Houston
Ave 110] 68 1449 124 41 880 17 33 28 49 192 43 112
Cooper Rd & Trail
Crossing 121 1495 980
Cooper Rd & Efliot Rd 305 360 1095 84 125 708 195 123 362 104 98 807 155
Year 2012 PM Peak Hour
Int. IDin
intersection Name  [Synchro  [NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
Guadalupe Rd &
Velero St 101 24 56 991 104 89 599
Guadalupe Rd &
Gilbert Rd 103] 225 517 80 524 1076 222 387 926 231 237 588 214
Guadalupe Rd &
Neely St 104 76 13 19 24 18 41 59 1079 118 13 678 36
Guadalupe Rd &
Cooper Rd 105 70 773 205 225 1339 107 158 744 145 193 511 126
Guadalupe Rd &
McQueen Rd 106 114 650 106 185 1520 92 132 743 246 139 444 86
Cooper Rd & Houston
Ave 110 51 967 58 137 1553 51 44 27 64 58 18 50
Cooper Rd & Trail
Crossing 121 1048 1677
Cooper Rd & Elliot Rd 305 142 662 91 260 1213 127 208 879 231 113 478 172
Year 2032 AM Peak Hour
Int. IDin
Intersection Name |Synchro  |[NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
Guadalupe Rd &
Velero St 101 105 90 463 28 56 1229 0
Guadaiupe Rd &
Gilbert Rd 103 220 712 94 307 542 256 198 199 119 153 1009 440
Guadaiupe Rd &
Neely St 104 184 30 25 40 38 48 21 450 114 100 1086 67
Guadaiupe Rd &
Cooper Rd 105 212 1261 181 164 739 193 140 362 51 294 880 123
Guadalupe Rd &
McQueen Rd 106 282 1427 109 82 730 114 84 293 89 173 908 166
Cooper Rd & Houston
Ave 110 76 1601 138 46 973 19 37 31 55 213 48 124
Cooper Rd & Trail
Crossing 121 1654 1084
Cooper Rd & Elliot Rd 305 398 1210 93 139 784 216 136 400 115 109 892 172
Year 2032 PM Peak Hour
Int. IDin
Intersection Name |Synchro  |NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
Guadalupe Rd &
Velero St 101 27 62 1097 115 99 663 0
Guadalupe Rd &
Gilbert Rd 103] 249 572 83 579 1189 246 428 1024 256 262 650 237
Guadalupe Rd &
Neely St 104 84 15 21 27 20 46 66 1193 131 15 750 40
Guadalupe Rd &
Cooper Rd 105 78 855 227 249 1480 119 175 823 161 214 565 140
Guadalupe Rd &
McQueen Rd 106 126 719 118 205 1680 102 146 821 272 154 491 96
Cooper Rd & Houston
Ave 110 57 1069 65 152 1716 57 498 30 71 65 20 56
Cooper Rd & Merrill
Ave 116] 1160 1855
Cooper Rd & Elliot Rd 305 157 732 101 288 1341 141 230 972 256 125 529 191




APPENDIX E

SYNCHRO Output




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

ey v ANt N4

Lane Configurations % 4B % 4 4+ 1>

Volume (vph) 126 327 46 266 796 1M 191 1141 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100, 100 100 180 100 400 0 100 1000 00 1000 06 10D
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Capacity, veh/h 160 911 127 323 885 123 244 1197 170 184 1140 297
Arriving On Green 005 028 028 004 028 028 006 050 0500 D0s. 040 040
Sat Flow, veh/h 17740 3200.3 4464 17740 32004 446.3 1774.0 3191.9 4536 17740 2851.7 7427
Grp Volume(v), veh/h 1370 2056 1998 2891 5036 4823 2076 7211 6963 1600 4742 4410
Grp Sat Flow(s),veh/h/In 1774.0 1862.7 1784.0 1774.0 1862.7 1784.0 17740 18627 17827 17740 1862.7 1731.7
Q Serve(g_s), s 34 9.0 91 22 . 202 15380 380 50 208 208
Cycle Q Clear(g_c), s 34 9.0 9.1 17 212 272 1.5 380 380 50 208 208
Proportion In Lane 1.000 0.250 1.000 0.250 1.000 0.254 1.000 0.429
Lane Grp Cap(c), veh/h 1603 5300 5076 3228 5149 4931 2442 6988 6688 1845 7446 6922
VIC Ratio(X) 0855 0388 0394 089% 0978 0978 0.850 1.032 1.041 0872 0637 0.637
Avail Cap(c_a), veh/h 2509 5300 5076 4279 5149 4931 3495 6988 6688 2462 7446 6922
HCM Platoon Ratio 100 100 2100 100 400 (100 133 133 188 @ 100 400 100
Upstream Filter(1) 0983 0983 0983 1.000 1.000 1.000 0.876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 466 291 202 409 @ 863 363 419 254 54 ARG OER.OUE
Incr Delay (d2), s/veh 9.3 0.7 07 147 340 3438 83 403 438 183 4.1 44
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), s’'veh 559 298 299 556 703 712 502 657 692 639 286 289
Lane Group LOS E C © E E E D F F E c c
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 36.4 67.3 65.2 34.0

Approach LOS D E E C

Assigned Phase 7 4 3 8 5 2 T 6

Phase Duration (G+Y+Rc),s 9.82 35.82 9.00 35.00 8.99 45.00 1147 4749
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 11.00 29.00 11.00 29.00 11.00 39.00 11.00 39.00
Max Q Clear Time (g_c+1),s 5.88 11.64 420 29.66 401 40.50 749 23.28

Green Extension Time (p.c) 0.07 10.18 024 0.00 015 0.00 006 1379

HCM 2010 Control Delay
HCM 2010 Level of Service

2012 AM Existing Condition Y.S. Mantri & Associates
Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

P S S T U B S

ane Configurations " N A Y 4h T b T

Volume (vph) 158 744 145 193 511 126 70 773 205 225 1338 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{(A_pbT) 1.00 1.00  1.00 100 1.00 1.00 1.00 1.00
Parking, Bus Adj SO Ren T o 00 tDo e an0 60 dee 108 TR0
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Capacity, veh/h 191 742 145 224 855 210 126 1016 269 260 1390 111
Armiving On Green g0t fza 024 000 080 080 D03 03 036 01k 064 0H4
Sat Flow, veh/h 17740 30306 590.6 17740 2890.1 7101 17740 2839.8 7528 1774.0 34069 2708
Grp Volume(v), veh/h 747 A97 1 4602 2008 3573 3351 784 5510 Bl20 2440 7822 T(85
Grp Sat Flow(s),veh/h/In 1774.0 18627 17585 17740 18627 17374 17740 18627 17299 17740 18627 1815.0
Q Serve(g_s), s 27 260 260 84 - VT 119 04 286 287 7. 433 433
Cycle Q Clear(g_c), s 27 260 260 84 177 179 04 286 287 77 433 433
Proportion In Lane 1.000 0.336 1.000 0409 1.000 0.435 1.000 0.149
Lane Grp Cap(c), veh/h 1914 4561 4306 2245 5510 5140 1258 6667 6191 2507 7602 7407
VIC Ratio(X) 0897 1.090 1090 0934 0648 0652 0605 0827 0827 0942 1042 1.052
Avail Cap(c_a), veh/h 2922 4561 4306 2349 5510 5140 2683 6667 6191 3132 760.2 740.7
HCM Platoon Ratio RO qa ot g0 00 00 o o0 ten i 18 183
Upstream Filter(1) 0.858 0.858 0.858 1.000 1.000 1.000 0952 0952 00952 1.000 1.000 1.000
Uniform Delay (d), s/veh T80 w0 o e S5 w6 w97 M4 S1 oMY U A3
Incr Delay (d2), s/veh 132 657 667 393 3.0 33 17 108 115 308 442 477
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 614 1057 1068 859 356 359 513 418 426 749 684 720
Lane Group LOS E E B E D D D D D E F F
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 99.5 47.4 42.8 70.8

Approach LOS F D D E

Assigned Phase 7 4 3 8 3 2 1 6

Phase Duration (G+Y+Rc),s 8.97 33.00 1438 38.41 847 45.00 1380 5033

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 11.00 27.00 11.00 27.00 13.00 39.00 13.00 39.00

Max Q Clear Time (g_c+l1),s 4.66 28.00 10.38 19.87 2.36 30.66 9.69 4533

Green Extension Time (p_c) 0.1 0.00 0.02 570 005 7.93 0.1 0.00

HCM 2010 Control Delay 66.8

HCM 2010 Level of Service E

2012 PM Existing Condition Y.S. Mantri & Associates

Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay v AN b A2 S

Lane Configurations . ™ A ™ bl T

Volume (vph) 126 327 46 266 796 111 191 1441 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queug, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100 100 . 100 100 400 100 400 160" 4000 100 168 400
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 2 0 2 2 0
Capacity, veh/h 179 727 101 339 875 122 253 1280 182 188 1090 284
Arriving On Green 005 023« 093 010 . 027, 027 018 0563 063 005 038 088
Sat Flow, veh/h 34416 32003 4464 34416 32004 4463 34416 31919 4536 3441.6 28517 7427
Grp Volume(v), veh/h 1370 2056 199.8 2891 5036 4823 2076 7211 6963 1609 4742 4410
Grp Sat Flow(s),veh/h/In 1720.8 1862.7 1784.0 1720.8 1862.7 1784.0 1720.8 1862.7 1782.7 1720.8 1862.7 17317
Q Serve(g_s), s 43 405 107 941 205 205 65 408 416 51 =281 230
Cycle Q Clear(g_c), s 43 105 107 91 295 295 6.5 408 416 51 231 232
Proportion In Lane 1.000 0.250 1.000 0.250 1.000 0.254  1.000 0.429
Lane Grp Cap(c), veh/h 1791 4230 4051 3387 5094 4878 2526 7471 7150 1882 7123 6621
VIC Ratio(X) 0765 0486 0493 085 0989 0989 0822 0965 0974 0855 0666 0.666
Avail Cap(c_a), veh/h 188.2 4230 4051 4706 5094 4878 3137 7471 7150 1882 7123 6621
HCM Platoon Ratio 400 100 100 1000 100 100 133 133 188 @ 106 1002 100
Upstream Filter(l) 0.983 0983 0983 1000 1.000 1.000 0876 0876 0.876 1.000 1.000 1.000
Uniform Delay (d), siveh 918, 368 869 . 484 397 807 4880 P40 9RO 514 o 980 934
Incr Delay (d2), s/veh 14.1 1.2 13 80 369 377 97 234 258 287 49 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 655  38.1 382 5.7 765 774 585 483 508 801 329 333
Lane Group LOS E D D E E E E D D E G C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 45.0 724 50.7 401

Approach LOS D E D D

AsignedPhase 7 4 3 8 5 H R 1 H

Phase Duration (G+Y+Rc), s 10.71  31.91 1580 37.00 13.05 51.00 11.00 48.95
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 7.00 22.00 16.00 31.00 11.00 45.00 7.00 41.00
Max Q Clear Time (g_c+/1),s 6.81 13.20 11.57  32.03 899 4411 759  25.65

Green Extension Time (p_.c) 0.00  6.13 023 000 007 086 0.00 13.50

HCM 2010 Control Delay _
HCM 2010 Level of Service

2012 AMALT 1 Y.S. Mantri & Associates
Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A ey v AN b A4

Lane Configurations b T ™ 4h b T N 4b

Volume (vph) 158 744 145 193 51 126 70 773 205 225 1339 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 100 1.00 1.00
Parking, Bus Adj 000 100 100 100 (00 oo 100 0 160 . 100 106 4000 500
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 2 0 2 2 0
Capacity, veh/h 202 781 152 222 761 187 111 1071 284 275 1448 115
Arriving On Green 006 026 025 006 026 026 003 038 038 001 057 0587
Sat Flow, veh/h 34416 30306 5906 34416 28901 7101 34416 2839.8 752.8 34416 34069 270.8
Grp Volume(v), veh/h 1717 4971 4692 2008 3573 3351 761 5510 5120 2446 7922 7195
Grp Sat Flow(s),veh/h/In 17208 18627 17585 1720.8 18627 17374 1720.8 18627 17299 1720.8 1862.7 1815.0
Q Serve(g_s), s 54 280 . 280 66 180 194 24 284 85 76 462 462
Cycle Q Clear(g_c), s 54 280 280 6.6 190 19.1 24 284 285 76 462 46.2
Proportion In Lane 1.000 0.336  1.000 0.409 1.000 0.435 1.000 0.149
Lane Grp Cap(c), veh/h 202.0 4799 4530 2217 4906 4576 1107 7027 6526 2750 7916 7713
VIC Ratio(X) 0850 1.036 1036 0946 0728 0732 0687 0784 0785 0889 1001 1.011
Avail Cap(c_a), veh/h 2533 4799 4530 2217 4906 4576 190.0 7027 6526 3167 7916 7713
HCM Platoon Ratio 100 100: 400 4100 100 100 100 100 400 483 0 183 133
Upstream Filter(l) 0875 0.875 0875 1000 1.000 1.000 00952 0952 0.952 1.000 1.000 1.000
Uniform Delay (d), s/veh 5007 408 403 507 365 85 521 299 2098 481 236 236
Incr Delay (d2), s/veh 148 480 491 451 5.9 6.4 27 8.2 88 214 322 351
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 655 883 894 957 423 430 547 381 387 695 558 587
Lane Group LOS E F F k D D D D D E F &
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 85.3 55.0 39.5 58.9

Approach LOS F D D E

ssigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 11.38  35.00 1200 35.62 8.50 48.00 13.68 5319
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 9.00 29.00 8.00 28.00 7.00 42.00 11.00 46.00
Max Q Clear Time (g_c+1),s 7.37  30.00 860 21.13 438 30.46 9.62 48.19

Green Extension Time (p_.c) 0.05  0.00 000 551 0.02 10.84 0.07  0.00

HCM 2010 Control Delay 59.8
HCM 2010 Level of Service E
2012PMALT 1 Y.S. Mantri & Associates

Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay v At AN Y

Lane Configurations LT S N 4b %N 4b N M

Volume (vph) 126 327 46 266 796 11 191 14 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00
Parking, Bus Adj 1000400 1000 100 100 100 100, 100 §00 060 10600 {80
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 3 0 1 3 0
Capacity, veh/h 168 978 136 355 981 137 282 1625 232 195 1455 375
Arriving On Green 004 031 031 004, 037 031 005 050 050 004 038 038
Sat Flow, veh/h 17740 32003 4464 1774.0 32004 4463 17740 43058 6151 1774.0 3859.4 994.5
Grp Volume(v), veh/h 1370 2056 1998 2891 5036 4823 2076 9121 5053 1609 5943 3209
Grp Sat Flow(s),veh/h/In 1774.0 1862.7 1784.0 1774.0 1862.7 17840 17740 1583.3 1754.2 1774.0 1583.3 1687.2
Q Serve(g_s), s 20 8.7 8.8 00 .. 269 259 00, 234 234 18 45 147
Cycle Q Clear(g_c), s 20 8.7 8.8 00 259 259 00 234 234 18 145 147
Proportion In Lane 1.000 0.250 1.000 0.250 1.000 0.351 1.000 0.589
Lane Grp Cap(c), veh/h 1676 5691 5451 3545 5711 547.0 2818 11954 6622 1954 11941 636.2
VIC Ratio(X) 0.817 0361 0367 0816 0882 0882 0737 0763 0763 0823 0498 0.504
Avail Cap(c_a), veh/h 2399 5915 566.5 4250 5915 5665 3525 11954 6622 266.8 11941 636.2
HCM Platoon Ratio 100 100 1000 400 100 100 183 183 (88 @ 1060 ‘160 400
Upstream Filter(1) 0982 0982 0982 1.000 1.000 1.000 0876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 468 273 274 . 384 332 332 ¢ 380 Z{5 P15 AU D ond
Incr Delay (d2), s/veh 8.9 0.5 06 84 146 152 3.7 41 72 102 1:5 238
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6o 00 0.0 0.0
Lane Group Delay (d), siveh 553 279 279 468 478 484 417 255 286 544 256 270
Lane Group LOS E C C D D D D c C D C C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 348 47.8 28.6 30.3

Approach LOS C D C C

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 8.89 37.79 9.00 37.90 899 45.04 894 45.00

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 9.00 33.00 9.00 33.00 9.00 39.00 9.00 39.00

Max Q Clear Time (g_ctl1),s 4.50 11.33 250 28.39 250 25.93 429 17.24

Green Extension Time (p_.c) 0.06 11.71 0238 . 351 015 11.58 0.08 18.21

HCM 2010 Control Delay
HCM 2010 Level of Service D

2012 AMALT 2 Y.S. Mantri & Associates
Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A Ny ¢ AN AL A

ane Configurations i % %

Volume (vph) 158 44 145 193 126 70 773 205 225 107
Number 7 4 14 3 18 5 2 12 1 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00
Parking, Bus Adj 100 100 {00 1000 400 100 1.00: 100 100, .00 = 100 ° 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 3 0 1 3 0
Capacity, veh/h 256 930 181 227 968 238 138 1175 310 262 1588 127
Arriving On Green 004 031 031 007 034 03 003 031 031 010 046 046
Sat Flow, veh/h 17740 3030.6 5906 1774.0 2890.1 7101 1774.0 3838.7 10121 17740 4597.3 367.3
Grp Volume(v), veh/h 1747 4971 4692 2008 3573 3351 761 6923 3708 2446 10025 669.3
Grp Sat Flow(s),veh/h/In 1774.0 1862.7 17585 1774.0 18627 17374 17740 1583.3 1684.1 17740 15833 1797.9
Q Serve(g_s), s 00 247 A1 byf. 1685 156 00 180 192 60 - 790 290
Cycle Q Clear(g_c), s 00 247 247 57 1565 156 00 190 192 60 290 290
Proportion In Lane 1.000 0.336 1.000 0409 1.000 0601 1.000 0.204
Lane Grp Cap(c), veh/h 2557 5714 5395 2268 6242 5822 137.8 969.3 5155 2623 10935 620.9
V/C Ratio(X) 0672 0870 0870 0925 0572 0576 0552 0714 0719 0932 037 0917
Avail Cap(c_a), veh/h 3651 589.2 5562 286.0 6242 5822 3483 969.3 5155 4032 10935 620.9
HCM Platoon Ratio 100 100 00 00 o400 100 4000 0100 00 138 138 133
Upstream Filter(1) 0.858 0.858 0.858 1.000 1.000 1000 0.952 0952 0952 1.000 1.000 1.000
Uniform Delay (d), s/veh 406 321 3241 433 268 68 457 302 303 408 262 250
Incr Delay (d2), s/veh 1.0 1.8 124 27.5 1.6 1.7 1.2 43 8.0 16.8 134 20.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 414 439 445 708 284 286 469 345 383 576 385 458
Lane Group LOS D D D E C C D C D E D D
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 438 38.3 36.5 434

Approach LOS D D D D

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 895 37.07 11.73  39.84 837 37.00 1221 40.84

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 11.00 32.00 11.00 32.00 16.00 31.00 16.00 31.00

Max Q Clear Time (g_c+1),s 2.00 26.73 766 17.57 200 21.20 8.01 30.99

Green Extension Time (p.c) 014 434 0.09 1028 0.06 9.20 0.21 0.01

HCM 2010 Control Delay 41.0
HCM 2010 Level of Service D
2012 PMALT 2 Y.S. Mantri & Associates

Page 1




HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/3/2012

Ay ¢ ANt AN 4

Lane Configurations b . W N M N M

Volume (vph) 126 327 46 266 796 11 191 114 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 1.00 o100, 100 1000 100 - 400 . 100 400 108 00 0D 00
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 1 3 0 1 3 0
Capacity, veh/h 182 867 121 344 1018 142 260 1495 214 186 1357 350
Arriving On Green 005 . 027 027 040 082  032. 005 046 0460 2004 (035 035
Sat Flow, veh/h 34416 3200.3 4464 34416 32004 446.3 1774.0 43058 6151 17740 38594 9945
Grp Volume(v), veh/h 1370 2056 199.8 2891 5036 4823 2076 9121 5053 1609 5943 3209
Grp Sat Flow(s),veh/h/In 1720.8 1862.7 1784.0 1720.8 1862.7 1784.0 1774.0 1583.3 1754.2 1774.0 1583.3 1687.2
Q Serve(g_s), s 40 9.1 9.3 B8+ 265 255 05 . 263 253 28 61 154
Cycle Q Clear(g_c), s 4.0 9.1 9.3 83 255 255 05 253 253 29 151 154
Proportion In Lane 1.000 0.250 1.000 0.250 1.000 0.351 1.000 0.589
Lane Grp Cap(c), veh/h 181.9 5046 4832 3439 5923 567.2 2600 10994 609.0 1856 11134 5932
VIC Ratio(X) 0753 0408 0413 0841 0850 0.850 0.799 0.830 0830 0867 0534 0.541
Avail Cap(c_a), veh/h 2048 5046 4832 5121 6282 6017 3834 10994 609.0 301.2 11134 5932
HCM Platoon Ratio 1.00: - 4000 108 o100 460 100 138 38 S i8Il 0 0T G0
Upstream Filter (1) 0983 0983 0983 1.000 1.000 1.000 0.876 0.876 0.876 1.000 1.000 1.000
Uniform Delay (d), s/veh 4rd 804 302 446 321 0 321 A3 45 945 A5 954l 050
Incr Delay (d2), s/veh 10.6 0.7 08 51 108 112 3.6 64 110 8.0 1.8 35
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh  57.7 309 310 497 429 433 439 310 356 534 279 297
Lane Group LOS E C 0 D D D D C D D C C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 81l 446 34.1 323

Approach LOS D D C C

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 10.33  34.31 15.07 39.05 899 42.00 943 4245

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 7.00 26.00 16.00 35.00 1200 36.00 12.00 36.00

Max Q Clear Time (g_c+l1),s 646 11.77 10.82 27.98 296 27.84 539 17.85

Green Extension Time (p.c) 0.01  8.88 026 5.08 018 = 748 0.10 15.55

HCM 2010 Control Delay SRR

HCM 2010 Level of Service D
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/3/2012

Ay v ANt A

Lane Configurations b o T N b N b N Mb

Volume (vph) 158 744 145 193 b1 126 70 773 205 225 1339 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Parking, Bus Adj TG T e B S ob s e 00T (oo 0e 0 to0. oo 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 1 3 0 1 3 0
Capacity, veh/h 205 923 180 236 907 223 142 1241 327 261 1646 132
Arriving On Green S e e 08 08 003 032 032 0D9 D48 048
Sat Flow, veh/h 34416 30306 5906 34416 28901 710.1 17740 38387 10121 1774.0 4597.3 367.3
Grp Volume(v), veh/h 1717 4971 4692 2098 3573 3351 761 6923 3708 2446 10025 569.3
Grp Sat Flow(s),veh/h/In 17208 1862.7 17585 1720.8 1862.7 1737.4 17740 1583.3 1684.1 17740 1583.3 1797.9
Q Serve(g_s), s K . 258 258 67 1866 167 0 193 . 18985 58 9090 B92
Cycle Q Clear(g_c), s 50 258 2538 6.2 166 167 00 193 195 58 292 292
Proportion In Lane 1.000 0.336  1.000 0409 1.000 0.601 1.000 0.204
Lane Grp Cap(c), veh/h 2045 5675 5358 2361 5846 5453 1420 10240 5446 2615 11337 6437
VIC Ratio(X) 0840 0876 0876 0889 0611 0615 0536 0676 0681 0935 0884 0.884
Avail Cap(c_a), veh/h 3035 5841 5514 2361 5846 5453 3259 10240 5446 3839 11337 6437
HCM Platoon Ratio ST R 0 0D DD 0D e 13 188 e
Upstream Filter(l) 0858 0858 0.858 1.000 1.000 1.000 0952 0952 0.952 1.000 1.000 1.000
Uniform Delay (d), s/veh A7 e gsR e iy s T eh a00. 428 48 8
Incr Delay (d2), siveh 72 125 131 30.2 2.2 24 1.1 34 64 197 101 16.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 547 461 467 773 319 322 485 333 364 620 350 411
Lane Group LOS D D D E C © D C B E C D
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 47.7 42.6 35.3 40.5

Approach LOS D D D D

Phase Duration (G+Y+Rc), s 11.06  38.09 1200 3903 842 4000
Change Period (Y+Rc), s 400  6.00 400  6.00 400  6.00
Max Green Setting (Gmax), s 10.00  33.00 8.00 31.00 1500  34.00
Max Q Clear Time (g_c+!1),s 7.04  27.83 817 18.73 200 21.49

Green Extension Time (p_c)  0.08 11.60

HCM 2010 Control Delay

HCM 2010 Level of Service D
2012 PMALT 3 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A TR 20 N B S I S

L gurations b b bl T b by T o

Volume (vph) 126 321 46 266 96 1M 191 114 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100 100 1000 100 100 100 . 100 400 4080 100 1060 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 2 2 0 2 2 0
Capacity, veh/h 159 893 123 311 959 133 253 1434 204 193 1232 321
Arriving On Green 005 021 0021 006 022 022 D40 0600 060 00p 4048 (43
Sat Flow, veh/h 1774.0 43285 5958 17740 4323.3 6002 34416 3191.9 4536 34416 28517 7427
Grp Volume(v), veh/h 1370 2679 1475 2891 6327 3531 2076 7211 ©963 1609 472 4410
Grp Sat Flow(s),veh/h/In 17740 1583.3 1757.6 1774.0 1583.3 1756.8 1720.8 1862.7 17827 1720.8 1862.7 1731.7
Q Serve(g_s), s 3.7 7603 78 52 208 . 209 B3 33 350 49. 207 200
Cycle Q Clear(g_c), s ¥, 75 78 52 208 209 6.3 343 350 49 207 207
Proportion In Lane 1.000 0.339 1.000 0.342  1.000 0.254 1.000 0.429
Lane Grp Cap(c), veh/h 1589 6535 3627 3108 7026 3898 2528 836.7 8008 1932 8045 7479
VIC Ratio(X) 0862 0395 0407 0930 0901 0906 0821 0862 0870 0832 059 0.590
Avail Cap(c_a), veh/h 2062 7112 3947 3306 7112 3946 2899 8367 8008 1932 8045 7479
HCM Platoon Ratio 00 400 100 - 400 400 100 2133 18 183 100 4080 100
Upstream Filter(1) 0982 0982 0982 1.000 1.000 1.000 0876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 492 366 367 443 404 406 475 188 189 499 934 ¢ 934
Incr Delay (d2), s/veh 20.0 05 1.0 302 148 242 119 101 111 242 3.2 34
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh  69.2 372 378 745 552 647 594 289 299 742 263 265
Lane Group LOS E D D E E E E C C E C C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 454 62.2 33.2 33.6

Approach LOS D E C C

Assigned Phase 7 4 3 8 5 2 1 6
Phase Duration (G+Y+Rc),s 10.15  29.05 11.81  30.71 1285 55.00 11.00 53.15
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Sefting (Gmax),s 9.00 25.00 9.00 25.00 10.00 49.00 7.00 46.00
Max Q Clear Time (g_c+l1),s 6.22 10.27 7.75 2342 882 3747 745 23.24
Green Extension Time (p.c) 004 9.20 006 129 0.05 10.39 0.00 19.11

2 o e ay
HCM 2010 Level of Service
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A oy ¢ AN A4

Lane Configurations N M N Mb bl T ™ Ab

Volume (vph) 158 744 145 193 511 126 70 773 205 225 1330 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100 1.00 100 1.00 1.00
Parking, Bus Adj 1000 100 400 1000 160 100 100 100 180 100 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 2 2 0 2 2 0
Capacity, veh/h 197 854 165 226 1001 242 113 1132 300 276 1520 121
Arriving On Green 0b4. 021 021 008 026 026 003 040 0400 044 - 059 059
Sat Flow, veh/h 17740 40964 7931 17740 39161 946.3 34416 28398 752.8 34416 34069 2708
Grp Volume(v), veh/h 1717 6239 3424 2098 4470 2454 761 5510 5120 2446 7922 7795
Grp Sat Flow(s),veh/h/In 17740 1583.3 1722.8 17740 1583.3 16958 17208 1862.7 17299 1720.8 1862.7 1815.0
Q Serve(g_s), s 93 25 207 79 120 - 133 23 @ 268 266 74. 419 429
Cycle Q Clear(g_c), s 23 205 207 79 129 133 23 266 266 74 419 429
Proportion In Lane 1.000 0.460 1.000 0.558 1.000 0435 1.000 0.149
Lane Grp Cap(c), veh/h 1969 660.3 359.3 2256 809.2 4333 1131 7427 6897 2762 8310 809.7
VIC Ratio(X) 0872 0945 0953 0930 0552 0566 0673 0742 0742 0885 0.953 0.963
Avail Cap(c_a), veh/h 3322 6614 3598 2775 809.2 4333 3267 7427 6897 3267 831.0 8097
HCM Platoon Ratio 1400 000 100 000 00 00 1000 0100 0 106 133 188 433
Upstream Filter(l) 0875 0875 0875 1000 1.000 1.000 0.952 0952 0952 1.000 1.000 1.000
Uniform Delay (d), s/veh A7 A 42 aes 8sAg dais 804 970 9700 2466 0 204 206
Incr Delay (d2), s/veh 55 206 326 299 1.0 2.1 25 6.3 68 196 217 238
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siven 530 617 738 762 350 363 528 333 338 662 421 443
Lane Group LOS D B E E D D D C C E D D
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 64.0 449 349 46.3

Approach LOS E D C D

Adsigned Piase - e 3 R 3 L 2 -

Phase Duration (G+Y+Rc),s 897 28.97 1392 3392 846 49.00 1345 53.99
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 13.00 23.00 13.00 23.00 11.00 43.00 11.00 43.00
Max Q Clear Time (g_c+l1),s 4.31 22.68 985 1527 430 28.63 9.38 4491

Green Extension Time (p.c) 014 029 009 6.15 004 1334 0.08 0.0

HCM 2010 Control Delay .
HCM 2010 Level of Service D

2012 PMALT 4 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A sy v ANt AN 4

Lane Configurations N M N Mb N M N M

Volume (vph) 126 327 46 266 796 1M 191 141 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 12000 100, 100 1000 <100 100 100 4000 1068 H4060: 1000 460
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 1 3 0 1 3 0
Capacity, veh/h 177 1043 144 318 1048 145 324 1819 260 231 1628 420
Arriving On Green 004 024 024 004 024 024 006 . 056 056 004 042 042
Sat Flow, veh/h 17740 43285 5958 17740 4323.3 6002 17740 43058 6151 17740 3859.4 9945
Grp Volume(v), veh/h 1370 257.9 1475 2891 6327 3531 2076 9124 5053 1609 5943 3209
Grp Sat Flow(s),veh/h/In 17740 1583.3 1757.6 17740 1583.3 1756.8 1774.0 1583.3 17542 17740 1583.3 1687.2
Q Serve(g_s), s 1.6 6.4 6.6 22 RY . 181 00 ¢ 194 & 104 00 127 429
Cycle Q Clear(g_c), s 1.6 6.4 6.6 22 179 1841 00 194 194 00 127 129
Proportion In Lane 1.000 0.339 1.000 0.342 1.000 0.351  1.000 0.589
Lane Grp Cap(c), veh/h 1768 7629 4234 3180 767.3 4257 3242 13376 7410 2314 13359 7118
VIC Ratio(X) 0775 0338 0348 0909 0825 0830 0640 0682 0682 0695 0445 0451
Avail Cap(c_a), veh/h 329.0 8015 4449 4677 8015 4447 4369 13376 7410 3450 13359 7118
HCM Platoon Ratio 100 100 100 100, 100 100 #4383 1838 133 (000" 100 {100
Upstream Filter(l) 0982 0982 0982 1.000 1.000 1000 0.876 0.876 0.876 1.000 1.000 1.000
Uniform Delay (d), s/veh 433 297 298 389 340 344 0 34b . 468 68 « 383 A9 {05
Incr Delay (d2), s/veh 27 04 07 129 72 126 0.7 25 44 14 1.1 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 460 301 305 518 412 467 322 187 207 397 206 216
Lane Group LOS D G € D D D G B G D G C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 342 451 217 238

Approach LOS C D c C

Assigned Phase 7

Phase Duration (G+Y+Rc),s  8.86 ; 9.00 29.98 8.98 47.05 893 47.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 13.00 25.00 13.00 25.00 11.00 41.00 11.00 41.00
Max Q Clear Time (g_c+l1),s 4.06  9.09 466 2057 250 21.90 250 15.37

Green Extension Time (p.c) 0.10  9.71 027 340 017 16.26 012 2091

HCM 2010 Level of Service G
2012 AMALT 5 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay ¢ ANt A4

Lane Configurations N Mb N 4 N b N M

Volume (vph) 158 744 145 193 511 126 70 773 205 225 1338 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Parking, Bus Adj 400 900 o406 00 o 00 (o0 100 - %00 100 %000 .00
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 1 3 0 1 3 0
Capacity, veh/h 217 924 179 226 1027 248 191 1609 424 277 1954 156
Arriving On Green gioAY 098 098 008 025 095 003 042 042 005 087 - 05/
Sat Flow, veh/h 17740 40964 7931 17740 39161 9463 17740 38387 10121 1774.0 45973 367.3
Grp Volume(v), veh/h 1717 6239 3424 2098 4470 2454 761 6923 3708 2446 10025 5693
Grp Sat Flow(s),veh/h/In 1774.0 1583.3 1722.8 17740 1583.3 16958 1774.0 1583.3 16841 17740 15833 1797.9
Q Serve(g_s), s 14 190 192 66 1292 . 125 00 163 164 ¢ 288 238
Cycle Q Clear(g_c), s 1.1 190 192 6.6 122 125 00 163 164 17 238 238
Proportion In Lane 1.000 0460 1.000 0.558 1.000 0.601 1.000 0.204
Lane Grp Cap(c), veh/h 2173 7146 3888 2261 8301 4445 1909 13270 7057 2774 13458 764.1
VIC Ratio(X) 0790 0873 0881 0928 0538 0552 0398 0522 0525 0882 0745 0745
Avail Cap(c_a), veh/h 3243 7267 3953 268.3 8301 4445 3255 13270 7057 4014 13458 764.1
HCM Platoon Ratio 1000 1060 ‘100 1000 160 'foo. 100 100 0 100 1338 @ 133 133
Upstream Filter(1) 0.858 0.858 0.858 1.000 1.000 1.000 0.952 0952 0.952 1.000 1.000 1.000
Uniform Delay (d), s/veh A aa 375 A4 3AREsioE 39y e 217 386 . T L
Incr Delay (d2), s/veh 35 102 179 312 0.9 1.9 0.5 14 27 12 38 6.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 476 476 554 755 327 338 402 230 243 499 215 242
Lane Group LOS D D B E C C D C C D C G
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 499 429 246 26.2

Approach LOS D D C C

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 896 29.62 12.62 3327 840 49.00 899 4960

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 11.00 24.00 11.00 24.00 1200 43.00 12.00 43.00

Max Q Clear Time (g_c+l1),s 311 21.25 857 1451 2.00 18.44 373 2583

Green Extension Time (p_c) 013 237 007 7.34 0.05 21.60 021 15.60

HCM 2010 Control Delay 34.3

HCM 2010 Level of Service C
2012 PMALT 5 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A ey ¢ At AN/

Lane Configurations XX M %N A4 WY

1 b I
Volume (vph) 126 327 46 266 796 1M 191 1144 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100 100 100 400 160 100 1060 q00 4000 400 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 3 0 2 3 0 2 3 0 2 3 0
Capacity, veh/h 182 891 123 342 1092 152 256 1728 247 210 1496 385
Arriving On Green 005 021 021 010 025 025 040 058 0b3 006 039 @ 089
Sat Flow, veh/h 34416 43285 5958 34416 43233 600.2 3441.6 43058 6151 34416 38594 9945
Grp Volume(v), veh/h 187.0. 2579 ¢ 1475 2891 6327 3531 2076 9121 5053 1609 5943 3209
Grp Sat Flow(s),veh/h/In 1720.8 1583.3 17576 1720.8 1583.3 1756.8 1720.8 1583.3 1754.2 1720.8 1583.3 1687.2
Q Serve(g_s), s 41 73 5 85, 193 184 61 26 225 48 146 1438
Cycle Q Clear(g_c), s 4.1 7.3 7.5 85 193 194 6.1 225 225 48 146 148
Proportion In Lane 1.000 0.339 1.000 0.342 1.000 0351 /| 1.000 0.589
Lane Grp Cap(c), veh/h 1818 6519 3618 3424 7997 4437 2565 12705 7038 2095 1227.3 653.9
VIC Ratio(X) 0.754 039 0408 0844 0791 079% 0809 0718 0718 0768 0484 0.491
Avail Cap(c_a), veh/h 2334 6519 3618 5002 8591 4766 366.8 12705 703.8 366.8 1227.3 653.9
HCM Platoon Ratio 100 400 100 100, 100 100 138 433 e300 000 400
Upstream Filter(1) 0983 0983 0983 1.000 1.000 1000 0876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 4892 354 366 4by 360 361 458 . 107 107 A7y R ps0n T OR
Incr Delay (d2), s/veh 6.7 05 1.0 59 5.1 9.2 5.0 3.1 5.5 2.2 14 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 549 360 366 516 412 453 507 227 251 500 252 265
Lane Group LOS D D D D D D D c C D C C
Approach Volume, veh/h 542 1275 1625 1076
Approach Delay, s/veh 40.9 4.7 271 29.3
Approach LOS D D C C
Assigned Phase 7 4 S 8 5 2 1 6
Phase Duration (G+Y+Rc),s 1045 28.25 15.27 33.06 1269 4841 11.28 47.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 8.00 21.00 16.00 29.00 12.00 41.00 1200 41.00
Max Q Clear Time (g_c+l1),s 6.55 10.01 11.02 2191 860 24.98 725 17.34

Green Extension Time (p.c) 0.03  7.39 025 616 042 1392 0.10. 1955
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HCM 2010 Signalized Intersection Summary

105: Cooper Road & Guadalupe Rd 10/2/2012

A ey v A A4
Lane Configurations ™Mb W M ™Mb ™Mb
Volume (vph) 158 744 145 193 511 126 70 703 205 225 1338 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 100  1.00 1.00
Parking, Bus Adj 00 400 e tob 100 0D St afe0 o aoh 100 100 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 3 0 2 3 0 2 3 0 2 < 0
Capacity, veh/h 205 988 191 243 989 239 114 1442 380 280 1948 156
Arriving On Green 066 024 6P 007 G35 0 008 088 088 Q1 DSe 60
Sat Flow, veh/h 34416 40964 7931 34416 39161 9463 34416 38387 10121 3441.6 45973 3673
Grp Volume(v), veh/h 1717 6239 3424 2098 4470 2454 761 6923 3708 2446 10025 569.3
Grp Sat Flow(s),veh/h/In 17208 1583.3 1722.8 1720.8 1583.3 16958 1720.8 1583.3 1684.1 17208 15833 1797.9
Q Serve(g_s), s 81 198 185 B3 128 134 23 181 183 73 248 248
Cycle Q Clear(g_c), s 51 193 195 6.3 128 131 23 181 183 73 248 248
Proportion In Lane 1.000 0460 1.000 0.558 1.000 0.601 1.000 0.204
Lane Grp Cap(c), veh/h 2047 7637 4155 2434 7993 4280 1141 11893 6325 2800 13420 7619
VIC Ratio(X) 0.839 0817 0824 0862 0559 0573 0667 0582 0586 0873 0747 0.747
Avail Cap(c_a), veh/h 3315 7930 4314 3315 7993 4280 1989 1189.3 6325 4309 13420 7619
HCM Platoon Ratio 1007 100 400 100 {00 f00 100 - 00 10R 88 188 e
Upstream Filter(1) 0875 0875 0875 1.000 1000 1000 0952 0.952 0.952 1.000 1.000 1.000
Uniform Delay (d), s/veh B3 B0 8T8 MY 3R 33D 498 259 0260 4e8. 1BA 1895
Incr Delay (d2), s/veh 43 6.0 111 12.5 11 2.3 24 2.0 3.8 8.0 3.8 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 526 433 484 602 349 362 520 279 297 537 223 251
Lane Group LOS D D D b C D D C C D G C
Approach Volume, veh/h 1138 902 1139 1816
Approach Delay, s/veh 46.2 411 30.1 274
Approach LOS D D C C
Assigned Phase 7 4 3 8 5 2 1 6
Phase Duration (G+Y+Rc),s 11.18  32.04 1234 3321 844 4599 1345 51.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 11.00 27.00 11.00 27.00 7.00 38.00 14.00 45.00
Max Q Clear Time (g_c+l1),s 7.13 21.54 826 15.13 427 20.30 9.27 26.78

0.10 450 0.10 002 16.04 019 1648

Green Extension Time (p_c)

HCM 2010 Control Delay
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

S T T 20 S N V. S S 4

W

NN Mb NN AMb

Lane Configurations L LT oS

Volume (vph) 126 46 266 111 191 1144 163 148 668 174
Number 7 4 14 3 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100 100 100 16O 100 100 010G - 100 100 000 100 180
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 3 0 2 3 0
Capacity, veh/h 180 846 118 340 995 139 254 1523 218 205 1310 338
Arriving On Green 0105 ..026 026 040 083 031 0400 047 047 Q06 D034 (34
Sat Flow, veh/h 34416 32003 4464 34416 32004 4463 34416 43058 6151 3441.6 38594 9945
Grp Volume(v), veh/h 1370 2056 1998 2891 5036 4823 2076 9121 5053 1609 5943 3209
Grp Sat Flow(s),veh/h/In 1720.8 1862.7 1784.0 17208 1862.7 1784.0 1720.8 1583.3 1754.2 1720.8 1583.3 1687.2
Q Serve(g_s), s 42 98 100 89 24 214 64 266 266 50 164 167
Cycle Q Clear(g_c), s 4.2 98 100 89 274 274 64 266 266 50 164 167
Proportion In Lane 1.000 0.250 1.000 0.250 1.000 0.351  1.000 0.589
Lane Grp Cap(c), veh/h 179.8 4925 4717 3400 579.2 5548 2545 11202 6205 2053 10749 5727
VIC Ratio(X) 0762 0417 0424 0850 0869 0869 0816 0814 0814 0784 0.553 0.560
Avail Cap(c_a), veh/h 1922 4925 4717 4806 6069 5812 3524 11202 6205 2243 10749 5727
HCM Platoon Ratio 400 100 100 100 1080 100 183 133 133 100 160 140
Upstream Filter(l) 0982 0982 0982 1.000 1000 1.000 0876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 502 327 327 476 349 349 A7y 264 254 408 980 - 080
Incr Delay (d2), siveh 13.2 0.8 0.8 73 130 134 6.2 58 100 134 2.1 39
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 634 335 336 549 479 484 539 312 354 632 309 329
Lane Group LOS E ¢ C D D D D G D E C C
Approach Volume, veh/h 542 1275 1625 1076
Approach Delay, s/veh 411 497 354 36.3

Approach LOS D D D D

AssignedPhase 7 4 3 8§ 5 2 1 6

Phase Duration (G+Y+Rc),s 10.61 3540 1561 4041 1294 45.00 1141 4346
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 7.00 27.00 16.00 36.00 12.00 39.00 8.00 35.00
Max Q Clear Time (g_c+l1),s 6.72 1247 11.38  29.92 8.85 29.06 745 19.16

Green Extension Time (p_c) 0.01  9.01 024 448 011 9.00 001 1378

2010 Control Delay
HCM 2010 Level of Service D

2012 AMALT 7 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

2o N r - Nt Y

Lane Configurations b T by T ™Mb ™ M

Volume (vph) 158 744 145 193 B4 126 70 773 205 225 1839 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Parking, Bus Adj 1000400 1000 100 {0n° 00 MO0 00 108 1000 400 . 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 3 0 ? 3 0
Capacity, veh/h 203 847 165 241 840 206 112 1328 350 276 1809 145
Arriving On Green 006 028 098 007 029 0729 003 025 G3b 04) 0 062 052
Sat Flow, veh/h 34416 3030.6 5906 34416 28901 7101 3441.6 3838.7 10121 3441.6 45973 367.3
Grp Volume(v), veh/h 1717 4971 4692 2098 3573 3351 761 6923 3708 2446 10025 5693
Grp Sat Flow(s),veh/h/In 17208 1862.7 17585 17208 1862.7 1737.4 17208 1583.3 1684.1 17208 15833 1797.9
Q Serve(g_s), s 53 280 2840 b5 180 18l 23 186 @ 197 5 2069 219
Cycle Q Clear(g_c), s 53 280 280 65 180 181 23 196 197 75 219 279
Proportion In Lane 1.000 0.336 1.000 0.409 1.000 0.601 1.000 0.204
Lane Grp Cap(c), veh/h 203.2 5206 4914 2413 5412 5048 1119 10955 5826 2756 1246.1 707.5
VIC Ratio(X) 0.845 0955 0955 0869 0660 0664 0680 0632 0636 0887 0804 0.805
Avail Cap(c_a), veh/h 2896 5225 4933 2896 5412 5048 1931 10955 5826 3218 1246.1 707.5
HCM Platoon Ratio 100 7060 400 1000 100 400 1007 100 100 - o133 0 133 183
Upstream Filter(1) 0.858 0.858 0.858 1.000 1.000 1.000 0.952 0.952 0.952 1.000 1.000 1.000
Uniform Delay (d), s/veh 498 879" 879 Ap) 333 333 512 293 283 473 220 221
Incr Delay (d2), siveh 92 258 268 186 3.3 3.7 26 2.6 50 205 5.6 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 591 637 646 678 367 370 537 319 343 678 277 316
Lane Group LOS E E E E D D D C C E C @
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 634 44.0 34.2 343

Approach LOS E D C C

Assigned Phase 7 4 3 8 — 5 2 1 6

Phase Duration (G+Y+Rc),s 11.31  36.89 1250 38.07 848 44.00 1357 49.09
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 10.00 31.00 10.00 31.00 7.00 38.00 11.00 4200
Max Q Clear Time (g_c+l1),s 7.29  30.05 846 20.13 434 21.75 9.50 29.88

Green Extension Time (p.c) 0.07 0.84 006 818 0.02 14.83 0.07 11.26

HCM 2010 Control Delay 426

HCM 2010 Level of Service D
2012PMALT 7 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay ¢ NN AL S

eo igura jons .. % “ H-)

Volume (vph) 126 327 46 266 796 111 191 14 163 148 668 174
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 1300 460 100 . 400, 100 400 100 100 106 100 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 8 0 i 3 0 2 3 0 2 3 0
Capacity, veh/h 180 1081 149 324 1085 151 263 1727 247 210 1490 384
Arriving On Green 004 026 025 Q04 025 025 010 053 053 006 089 1089
Sat Flow, veh/h 17740 43285 5958 1774.0 4323.3 600.2 34416 43058 6151 34416 38594 9945
Grp Volume(v), veh/h 137.0 . 2579 1475 2891 6327 3531 2076 9121 5053 160.9. 5943 3209
Grp Sat Flow(s),veh/h/in 17740 15833 1757.6 17740 1583.3 1756.8 17208 1583.3 1754.2 1720.8 1583.3 1687.2
Q Serve(g_s), s 1.3 6.5 6.7 17 182 183 b 212 242 45 138 140
Cycle Q Clear(g_c), s 1.3 6.5 6.7 17 182 183 57 212 212 45 138 140
Proportion In Lane 1.000 0.339 1.000 0.342 1.000 0.351  1.000 0.589
Lane Grp Cap(c), veh/h 179.7 7908 4389 3237 7948 4409 2626 12704 703.8 2101 12222 6512
VIC Ratio(X) 0762 0326 0336 0893 079 0801 0791 0718 0718 0.766 0486 0.493
Avail Cap(c_a), veh/h 3462 8470 4701 4879 8470 4699 3894 12704 7038 2832 12222 651.2
HCM Platoon Ratio 1900 100 100 2 100 . 400 1000 183 183 35 100% 00 460
Upstream Filter(l) 0983 0983 0983 1.000 1.000 1.000 0876 0876 0876 1.000 1.000 1.000
Uniform Delay (d), s/veh 44920298 . 299 394 341 344 499  AB6 . 1850 450 226 296
Incr Delay (d2), s/veh 25 0.3 0.6 9.7 54 9.7 547 3.1 55 5.5 1.4 2.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 466 301 305 491 395 438 486 216 240 504 239 253
Lane Group LOS D c C D D D D C C D C C
Approach Volume, veh/h 542 1275 1625 1076

Approach Delay, s/veh 344 429 25.8 28.3

Approach LOS C D C C

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (GtY+Rc),s 8.88 31.28 9.00 3140 1242 46.00 10.93 4452

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax), s 14.00 27.00 14.00 27.00 12.00  40.00 9.00 37.00

Max Q Clear Time (g_ct+l1),s 3.84  9.18 424 2082 823 23.67 6.98 16.52

Green Extension Time (p_c)  0.11

HCM 2010 Control Delay
HCM 2010 Level of Service

2012 AMALT8 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

P o N c - NNt Y

Lane Configurations N Mb N ™ M 41

Volume (vph) 158 744 145 193 511 126 70 773 205 225 18339 107
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking, Bus Adj 00 A0 00 T 4000 400 do0D 1000 4§00 1000 400 100 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 3 0 2 3 0 2 3 0
Capacity, veh/h 228 982 190 227 1063 257 116 1417 374 281 1917 153
Arriving On Green 004 094 0p4 007r 020 U027 003 08 038 O 055 065
Sat Flow, veh/h 17740 40964 7931 17740 39161 9463 34416 38387 10121 34416 45973 3673
Grp Volume(v), veh/h 1717 6239 3424 2098 4470 2454 764 6923 3708 2446 10025 569.3
Grp Sat Flow(s),veh/h/In 17740 1583.3 1722.8 17740 1583.3 16958 1720.8 1583.3 1684.1 1720.8 1583.3 1797.9
Q Serve(g_s), s 04 188 19.0 60 121 12 27 178 5 070 70 245 - 245
Cycle Q Clear(g_c), s 04 188 19.0 6.0 121 124 22 178 179 70 245 245
Proportion In Lane 1.000 0.460 1.000 0.558  1.000 0.601 1.000 0.204
Lane Grp Cap(c), veh/h 2284 7594 4131 2272 8597 4604 1164 11689 621.7 2813 1320.7 749.8
VIC Ratio(X) 0752 0822 0829 0924 0520 0533 0654 0592 059 0869 0759 0.759
Avail Cap(c_a), veh/h 387.7 7861 4277 3302 8597 4604 2051 1168.9 6217 4443 13207 7498
HCM Platoon Ratio 1007 7000 1000 0100 f00 100 100 400 10D (188 183 133
Upstream Filter(l) 0875 0875 0875 1.000 1.000 1.000 0.952 0952 0.952 1.000 1.000 1.000
Uniform Delay (d), siveh 43550 Ep 0 TBn g A By o dB e 956 250 44 485 . 185
Incr Delay (d2), s/veh 1.7 6.3 116 19.9 0.8 1.6 2.2 2.1 4.0 6.6 41 71
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 oo oo 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 452 426 479 644 319 328 503 278 297 510 227 256
Lane Group LOS D D D E C C D C C D C C
Approach Volume, veh/h 1138 902 1139 1816

Approach Delay, s/veh 44.6 39.7 29.9 274

Approach LOS D D C C

Assigned Phase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s 8.96 31.15 1215 3434 840 4417 1323  49.00

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax), s 14.00 26.00 14.00 26.00 7.00 36.00 14.00 43.00

Max Q Clear Time (g_c+l1),s 240 20.99 8.03 14.41 420 19.94 9.04 26.53

Green Extension Time (p_.c) 016  4.16 014 869 0.02 1467 020 1501

HCM 2010 Control Delay 341

HCM 2010 Level of Service @
2012 PMALT 8 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A ey v AN A2 M4

Lane Configurations % LT S Y b Y b

Volume (vph) 140 362 51 294 880 123 212 ¢ 1261 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking, Bus Adj 1500, 100 106 100 100 100 100 100 400 168 100 - 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Capacity, veh/h 173 807 113 316 817 114 251 1310 186 163 1190 311
Arriving On Green 006 025 0265 006 0.26s -026° 006 055 055  006= (d9 049
Sat Flow, veh/h 17740 31991 4475 17740 3199.5 4471 17740 31916 453.8 1774.0 2849.9 7442
Grp Volume(v), veh/h 1522 2279 2210 3196 5567 5335 2304 7946 7728 1783 6250 4880
Grp Sat Flow(s),veh/h/In 1774.0 1862.7 1783.8 17740 1862.7 17839 1774.0 1862.7 17827 17740 1862.7 17314
Q Serve(g_s), s 52 14 116 70 280 @ 280 87 450 450 60 281 251
Cycle Q Clear(g_c), s 52 114 116 70 280 280 37 450 450 60 251 251
Proportion In Lane 1.000 0.251 1.000 0.251  1.000 0.255 1.000 0.430
Lane Grp Cap(c), veh/h 173.3 4698 4499 3162 4756 4555 2508 7644 7316 1627 7777 7228
VIC Ratio(X) 0.878 . 0485 0491 1014 1170 1171 0919 10389 1.056. 1.095 G676 0676
Avail Cap(c_a), veh/h 178.9 4756 4555 3162 4756 4555 2634 7644 7316 1627 7777 7228
HCM Platoon Ratio 100 100 1500 u 100 400, 100 1,33 183 88« 06 e - il
Upstream Filter(l) 0979 0979 0979 1000 1.000 1.000 0.838 0.838 0.838 1.000 1.000 1.000
Uniform Delay (d), siveh 497 349 350 456 408 468 450 249 249 G506 259 958
Incr Delay (d2), s/veh 33.1 1.1 12 533 972 982 291 405 465 984 47 5.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), s'veh 828 360 362 989 1380 1391 741 654 714 1490 306 309
Lane Group LOS F D D E B F = E F E € 6
Approach Volume, veh/h 601 1410 1798 1191

Approach Delay, s/veh 47.9 129.6 69.1 484

Approach LOS D E E D

Phase Duration (G+Y+Rc),s 11.66  34.66 12.00 35.00 10.22  52.00 11.00 52.78

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Sefting (Gmax),s 8.00 29.00 8.00 29.00 7.00 46.00 7.00 46.00

Max Q Clear Time (g_ctl1),s 7.72 1410 9.50 30.50 6.20 47.50 850 27.57

Green Extension Time (p_c) 0.01 10.03 0.00 0.00 003 0.00 000 16.71

HCM 2010 Control Delay 78.7

HCM 2010 Level of Service E

2032 AM Existing Condition Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

YA o NN R S A

Lane Configurations Y b L S LI % M

Volume (vph) 175 823 161 214 565 140 768 0 888 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00
Parking, Bus Adj L0000 00 0t 0 e e gD B o e a0 1
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Capacity, veh/h 204 743 145 178 713 176 124 1110 294 254 1498 119
Arriving On Green 006 025 095 o6 025 025 003 BB 039 011 088 . 08
Sat Flow, veh/h 17740 30287 5923 17740 28859 7137 17740 2840.2 752.5 17740 34061 2715
Grp Volume(v), veh/h 1902 5501 5195 2326 390 3703 848 6089 5672 2707 8734 8647
Grp Sat Flow(s),veh/h/In 17740 1862.7 1758.2 17740 1862.7 1736.8 17740 18627 1729.9 17740 18627 18148
Q Serve(g_s), s 58 2710 270 700 224 224 11 328 321 90 484 484
Cycle Q Clear(g_c), s 58 270 270 70 224 224 11 325 327 90 484 484
Proportion In Lane 1.000 0.337 1.000 0411  1.000 0435 1.000 0.150
Lane Grp Cap(c), veh/h 2043 4572 4316 1783 4603 4292 1239 7282 6763 2535 8192 7981
VIC Ratio(X) 0931 1203 1204 1304 0860 0863 0684 0836 0839 1068 1066 1.083
Avail Cap(c_a), veh/h 207.3 4572 4316 1783 4603 4292 2106 7282 6763 2535 8192 798.1
HCM Platoon Ratio 40001000 100 00 op 00T 000 D100 0 e lss 1l
Upstream Filter(1) 0836 0.836 0836 1000 1.000 1.000 0937 0937 0.937 1000 1.000 1.000
Uniform Delay (d), s/veh 05 ME . A5 0D 306 98 BT 308 804 483 280 48
Incr Delay (d2), siveh 379 1079 1090 1715 156 1638 23 104 112 756 506 569
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 872 1494 1505 2217 552 564 539 407 416 1218 734 797
Lane Group LOS E B E F E E D D D E E E
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 140.5 94.4 42.0 826

Approach LOS F F D F

Assigned Phase 7 4 5 2 1 6

Phase Duration (G+Y+Rc),s 11.82 34.00 1200 3418 8.63 50.00 1400 55.37

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 8.00 28.00 8.00 28.00 10.00 44.00 10.00 44.00

Max Q Clear Time (g_ct+l1),s 7.84 29.00 9.00 24.44 3.08 34.69 11.00 50.37

Green Extension Time (p.c) 0.00  0.00 000 3.14 004 9.02 0.00 0.0

HCM 2010 Control Delay 88.7

HCM 2010 Level of Service F

2032 PM Existing Condition Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A ey ¢ At AN S

Lane Configurations

Volume (vph) 140 362 51 294 880 123 212 & 1281 181 164 739 193
Number 7 4 14 3 8 18 3 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 160 100 100 100 100 100 100 190 100 100 100 @ 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 2 0 2 2 0
Capacity, veh/h 188 677 95 367 844 118 275 1306 186 188 1094 286
Arriving On Green 005 021 021 041 026 026 041 0% 0b4 ¢ 006 038 . 038
Sat Flow, veh/h 34416 31991 4475 34416 31995 4471 34416 31916 453.8 3441.6 28409 7442
Grp Volume(v), veh/h 1522 2279 2210 3196 5567 5335 2304 7946 7728 1783 5250 4880
Grp Sat Flow(s),veh/h/In 17208 18627 1783.8 1720.8 1862.7 17839 17208 1862.7 1782.7 1720.8 1862.7 1731.4
Q Serve(g_s), s 48 124 123 1041 280 . 200 72 450 450 by . 266 266
Cycle Q Clear(g_c), s 48 121 123 101 290 290 72 450 450 57 266  26.6
Proportion In Lane 1.000 0.251  1.000 0.251 1.000 0.255 1.000 0.430
Lane Grp Cap(c), veh/h 1877 3942 3775 3668 4911 4703 2746 7620 7293 1877 7150 6646
VIC Ratio(X) 0811 0578 0585 0871 1134 1134 0839 1.043 1060 0950 0734 0734
Avail Cap(c_a), veh/h 187.7 3942 3775 4380 4911 4703 3129 7620 7293 1877 7150 664.6
HCM Platoon Ratio 1000 1060 1000 100 . 100 . 400 @ 183 183 133 100 2100 100
Upstream Filter(l) 0976 0976 0.976 1000 1.000 1.000 0.838 0838 0.838 1000 1.000 1.000
Uniform Delay (d), s/iveh 514 . 300 3907 484 405 @ 405 485 951 0254 518 200 28]
Incr Delay (d2), s/veh 21.0 25 28 135 828 838 126 416 476 507 6.6 7.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
Lane Group Delay (d), siveh 724 415 418 619 1233 1243 611 666 727 1025 357  36.1
Lane Group LOS E D B) E F F E E i k D D
Approach Volume, veh/h 601 1410 1798 1191
Approach Delay, s/veh 494 109.7 68.5 459
Approach LOS D E E D
Assigned Phase 7 4 3 8 b 2 1 6

Phase Duration (G+Y+Rc),s 11.00 30.28 16.72  36.00 13.78 52.00 11.00 49.22

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 7.00 22.00 15.00 30.00 11.00 46.00 7.00 4200

Max Q Clear Time (g_ctl1),s 7.31 14.76 1256 31.50 9.73 4750 8.18 29.10

Green Extension Time (p_.c) 0.00  5.56 016  0.00 006 0.00 0.00 11.98

HCM 2010 Control Dely 724

HCM 2010 Level of Service E
2032 AMALT 1 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

T T 2 N BV N B4

Lane Configurations b T ™M Ak ™ M b T

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Parking, Bus Adj 100 100 - 1000 400 100: J00: 400 108 4000 0000 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 2 0 2 2 0
Capacity, veh/h 219 743 145 188 682 169 113 1136 301 282 1529 122
Arriving On Green 006 025 1025 005 024 024 0038 040 040 041 060 0860
Sat Flow, veh/h 34416 30287 5923 34416 28859 7137 34416 28402 7525 34416 34061 271.5
Grp Volume(v), veh/h 190.2 5501 5195 2326 390 3703 @ 848 6089 5672 2707 8734 8647
Grp Sat Flow(s),veh/h/In 17208 1862.7 1758.2 1720.8 1862.7 1736.8 1720.8 1862.7 17299 1720.8 1862.7 1814.8
Q Serve(g_s), s 6.0 - 270 270 60 220 228 20 320 322 86 494 494
Cycle Q Clear(g_c), s 60 270 270 60 227 228 27 320 322 86 494 494
Proportion In Lane 1.000 0.337 1.000 0411  1.000 0435 1.000 0.150
Lane Grp Cap(c), veh/h 219.0 4572 4316 187.7 4403 4105 1134 7451 6920 2816 8361 8146
V/C Ratio(X) 0869 1203 1204 1239 0899 0902 0747 0817 0820 0961 1.045 1.061
Avail Cap(c_a), veh/h 219.0 4572 4316 1877 4403 4105 1877 7451 6920 2816 8361 8146
HCM Platoon Ratio 100 1000 100 100 100 480 40D 100 400 133 133 133
Upstream Filter(1) 0814 0814 0814 1000 1.000 1.000 00937 0937 0937 1000 1.000 1.000
Uniform Delay (d), siveh 510 445 415 520 407 408 527 294 295 488 999 220
Incr Delay (d2), s/veh 239 1075 1086 1446 214 230 34 9.1 99 427 434 4941
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 749 1490 1501 1966 621 637 562 385 393 915 655 713
Lane Group LOS E E F E E E E D D F F F
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 138.3 94.0 401 715

Approach LOS F F D E

Assigned Phase |

Phase Duration (G+Y+Rc),s 12.00 34.00 11.00 33.00 863 51.00 14.00 56.37
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 8.00 28.00 700 27.00 7.00 45.00 10.00 48.00
Max Q Clear Time (g_c+l1),s 8.03 29.00 800 2477 469 34.20 10.61 51.37

Green Extension Time (p_.c) 0.00  0.00 000 201 002 1042 0.00 0.00

2010 Control Delay 836

HCM 2010 Level of Service F
2032 PMALT 1 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay ¢ AN AN S

Mb

N

Lane Configurations % A b

Volume (vph) 140 362 51 294 880 123 212 181 164 739

Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 1000 100 @100 100 1000 100 800 1086 1800 100 . 106 4060
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 3 0 1 3.0
Capacity, veh/h 174 1028 144 342 985 138 252 1485 213 201 1396 362
Arriving On Green 006 032 032 004 031 031 007 040 046 « 007 086 086
Sat Flow, veh/h 17740 31991 4475 17740 3199.5 4471 17740 43030 6175 17740 38539 999.2
Grp Volume(v), veh/h 1522 2279 2210 3196 5867 5335 2304 10086 6568 783 6590 3541
Grp Sat Flow(s),veh/h/In 17740 1862.7 1783.8 17740 1862.7 17839 17740 1583.3 1753.8 1774.0 1583.3 1686.4
Q Serve(g_s), s 46 104 103 30 316 8l7 37 1 321 57 180 182
Cycle Q Clear(g_c), s 46 101 103 30 316 317 37 321 321 57 180 182
Proportion In Lane 1.000 0.251 1.000 0.251 1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 1740 5988 5735 3418 5732 5490 2525 10926 6051 2006 11470 6108
VIC Ratio(X) 0875 0381 038 0935 0971 0972 0913 0923 0923 0889 0575 0580
Avail Cap(c_a), veh/h 189.3 5988 5735 3815 5732 5490 3133 10926 6051 2310 1147.0 6108
HCM Platoon Ratio 1000 100 400 - 1000 400 400 183 133 133 100 - 100 100
Upstream Filter(l) 0976 0976 0976 1000 1.000 1000 0.838 0838 0.838 1000 1.000 1.000
Uniform Delay (d), siveh 488 284 2892 M9 366 36 W40 77 - 9ng A8 e 276
Incr Delay (d2), s/veh 29.6 0.6 06 274 304 313 209 122 193 270 2.1 4.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 000 - 00 0.0 0.0
Lane Group Delay (d), s/ven 783 287 288 697 670 680 649 399 469 748 296 316
Lane Group LOS E C C E E E E D D B C C
Approach Volume, veh/h 601 1410 1798 1191
Approach Delay, s/veh 413 68.0 453 37.0
Approach LOS D E D D
Assigned Phase 7 4 3 8 ) 2 1 6

Phase Duration (G+Y+Rc), s 11.07 4147 9.60 40.00 10.32 44.00 1216 4584

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax),s 8.00 34.00 8.00 34.00 10.00 38.00 10.00 38.00

Max Q Clear Time (g_c+l1),s 713  12.79 546 34.17 6.21 3458 8.16 20.68

Green Extension Time (p.c) 0.02 1285 014  0.00 042 . 329 0.04 1562

HCM 2010 Control Delay
HCM 2010 Level of Service D

2032 AMALT 2 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

ey v ANt A/

n onﬁgurations N Ab T 1‘ NP e

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00  1.00 1.00
Parking, Bus Adj 1200 100 0 1000 4000 100 100 100 10 90 400 100 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 2 0 1 2 0 1 3 0 1 2 0
Capacity, veh/h 215 902 176 201 968 239 127 1143 302 285 1703 137
Arriving On Green 004 030 030 007 034 034 003 030 030 014 045 049
Sat Flow, veh/h 1774.0 3028.7 592.3 1774.0 28859 713.7 1774.0 38351 10152 1774.0 45951 369.1
Grp Volume(v), vehth 1902 5801 5195 2326 3960 3703 848 7669 4092 2707 11082 6299
Grp Sat Flow(s),veh/h/In 17740 1862.7 1758.2 17740 1862.7 1736.8 17740 1583.3 1683.6 1774.0 1583.3 1797.6
Q Serve(g_s), s 23 316 316 8:0:.: 193 183 D8 M 247 103 357 367
Cycle Q Clear(g_c), s 23 316 316 80 193 193 09 241 242 103 357 357
Proportion In Lane 1.000 0.337 1.000 0411  1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 2152 5551 5239 2011 6247 5825 1265 9436 5017 2853 11733 666.0
VIC Ratio(X) 0.884 0991 0992 1157 0634 0636 0670 0813 0816 0949 0944 0946
Avail Cap(c_a), veh/h 2815 5551 5239 2011 6247 5825 2983 9436 5017 3284 11733 666.0
HCM Platoon Ratio 100 1.00- . 1000 900 D400, 100 : 400 ¢ 100 400 133 138 138
Upstream Filter(1) 0814 0.814 0814 1000 1.000 1.000 0937 0937 00937 1000 1.000 1.000
Uniform Delay (d), s/veh 4¢3 376 316 483 301 301 602 849 350 434 960 - 95D
Incr Delay (d2), s/veh 16.0 321 333 1121 24 2.6 2.1 7.2 12.9 327 15.9 23.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh  63.3 697 708 1605 325 328 524 421 478 761 421 500
Lane Group LOS : E E B & C C D D D E D D
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 69.2 624 446 49.2

Approach LOS E E D D

Phase Duration (G+Y+Rc),s 898  39.00 13.00 43.02 8.60 39.00 16.39 46.79
Change Period (Y+Rc), s 400 6.00 400  6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 9.00  33.00 9.00 33.00 15.00 33.00 15.00 33.00
Max Q Clear Time (g_c+/1),s 429 33.62 10.00 21.34 295 26.21 1228 37.74

Green Extension Time (p.c) 010  0.00 000« 927 0.06 6.58 011 0.00

HCM 2010 Control Delay
HCM 2010 Level of Service E

2032 PMALT 2 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

N U U T

w M

n Configurations 1« “ —

Volume (vph) 140 362 51 294 830 123 212 1761 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 100. 400 100 1000 100 400 100 100 0 400 100 @ 400 400
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 1 3 0 1 3 0
Capacity, veh/h 191 811 113 371 978 137 252 1514 217 201 1424 369
Arriving On Green 006 D25 025 - 041 081  @G31 006 047 . 047 (006 037 = 087
Sat Flow, veh/h 34416 31991 4475 34416 3199.5 4471 17740 43030 6175 1774.0 3853.9 999.2
Grp Volume(v), veh/h 1522 2279 2210 3196 5567 5335 2304 10086 5588 1783 659.0 354.1
Grp Sat Flow(s),veh/h/In 1720.8 1862.7 1783.8 1720.8 1862.7 17839 17740 1583.3 1753.8 17740 1583.3 1686.4
Q Serve(g_s), s 47 2.0 114 99 390 . 890 85 5.318 = 818 55 179 = 181
Cycle Q Clear(g_c), s 47 112 114 99 320 320 35 318 318 55 179 181
Proportion In Lane 1.000 0.251  1.000 0.251 1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 191.2 4720 4520 3707 569.2 5450 2524 11142 6170 2005 11703 623.2
VIC Ratio(X) 0796 0483 0489 0862 0978 0979 0913 0905 0906 0889 0563 0.568
Avail Cap(c_a), veh/h 191.2 4720 4520 5099 569.2 5450 3166 11142 617.0 2333 11703 623.2
HCM Platoon Ratio 100 400¢ 100, 100 100 . 100 483 . 1583 138 1006 000 00
Upstream Filter(l) 0979 0979 0979 1.000 1.000 1000 0838 0838 0.838 1.000 1.000 1.000
Uniform Delay (d), s/iveh 504 343 34 drd - 8nl 872 442 o1 Loy 481 Phd 202
Incr Delay (d2), siveh 18.7 1.1 1.1 84 322 331 205 104 168 265 20 37
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siven  69.0 354 355 558 693 703 647 375 439 747 291 309
Lane Group LOS E D D E B E E D D E e C
Approach Volume, veh/h 601 1410 1798 1191

Approach Delay, s/veh 439 66.6 42.9 36.4

Approach LOS D E D D

ssined Phase 7 4 o 3 8 il 5 2 il 1 6

Phase Duration (G+Y+Rc),s 11.00 34.37 16.63  40.00 10.09 45.00 1200 46.92
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Sefting (Gmax),s 7.00 24.00 17.00 34.00 10.00 39.00 10.00 39.00
Max Q Clear Time (g_c+l1),s 7.22 13.90 1236 34.50 597 3427 8.00 20.59

Green Extension Time (p_c) 0.00  7.38 0P o 012 453 0.05 16.51

H 0 Cntrol Delay
HCM 2010 Level of Service D

2032 AMALT 3 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

A ey v AN AL A

Lane Configurations b . ™ 4b N Mb N M

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00  1.00 1.00
Parking, Bus Adj 100" < 1000 1000 100D 00 0 100 4000 40600 000 000 100 00
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 1 3 0 1 8 0
Capacity, veh/h 224 951 186 224 906 224 126 1105 293 285 1673 134
Arriving On Green 007 031 0317 007 031 031 003 020: 020 015 043 (048
Sat Flow, veh/h 34416 30287 5923 34416 28859 7137 1774.0 38351 10152 1774.0 45951 369.1
Grp Volume(v), veh/h 1902 5501 5195 2326 390 3703 848 7669 4092 2707 11082 629.9
Grp Sat Flow(s),veh/h/In 1720.8 1862.7 17582 1720.8 1862.7 1736.8 1774.0 1583.3 1683.6 17740 15833 17976
Q Serve(g_s), s 59 309 309 70 199 200 10 245 246 0% 368 864
Cycle Q Clear(g_c), s 59 309 309 70 199 200 10 245 246 107 363 364
Proportion In Lane 1.000 0.337 1.000 0411 1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 2245 5852 5524 2240 5849 5454 1264 9126 4852 2851 11532 654.6
V/C Ratio(X) 0.847 0940 0941 1039 0677 0679 0671 0840 0843 0949 0961 0.962
Avail Cap(c_a), veh/h 4159 5888 5557 2240 5849 5454 2978 9126 4852 3217 11532 654.6
HCM Platoon Ratio 1000 ‘1000 100 100 400 160 400 100 100 188 A% 133
Upstream Filter(1) 0814 0814 0814 1000 1.000 1000 0937 0937 0937 1.000 1.000 1.000
Uniform Delay (d), siveh 497 359 3h9 . 508 91 39 5080 360 860 436 R0 20
Incr Delay (d2), s/veh 28 203 213 706 3.5 3.8 22 87 154 338 186 270
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 525 562 572 1209 356 360 525 446 514 772 456 540
Lane Group LOS D E E F D D D D D E D D
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 56.1 55.6 474 525

Approach LOS E E D D

Phase Duration (G+Y+Rc),s 12.02 40.79 12.00 40.78 8.60 38.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 14.00 35.00 8.00 29.00 15.00 32.00
Max Q Clear Time (g_c+l1),s 7.88 32.94 9.00 22.00 296 26.59

Green Extension Time (p.c) 0.16  1.85 0.00 591 0.06 527

HCM 2010 Control Delay 527

HCM 2010 Level of Service D
2032 PMALT 3 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

2 o N - Nt S Y

an grtis

N M N Mb

Volume (vph) 140 362 51 294 880 123 212, 1261 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 100 1.00
Parking, Bus Adj 100.° 100 1000 100 100 - 400 400 . 100 00 400 4000 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 ) 0 1 3 0 2 2 0 2 2 0
Capacity, veh/h 175 785 108 340 964 134 276 1384 197 195 1168 305
Arriving On Green poe 0418 048 0410 022 022 011 058 058 006 041 = 041
Sat Flow, veh/h 17740 43265 5974 17740 4320.8 6023 34416 31916 4538 3441.6 2849.9 7442
Grp Volume(v), veh/h 1522 2859 1631 3196 7003 3899 2304 7946 7728 1783 5250 4880
Grp Sat Flow(s),veh/h/In 1774.0 1583.3 1757.3 1774.0 1583.3 1756.5 1720.8 1862.7 17827 1720.8 1862.7 17314
Q Serve(g_s), s 49 8.6 8.9 93 234 235 70 442 459 55 256 245
Cycle Q Clear(g_c), s 49 8.6 8.9 93 234 235 70 442 459 55 246 246
Proportion In Lane 1.000 0.340 1.000 0.343 1.000 0.255 1.000 0.430
Lane Grp Cap(c), veh/h 1749 5747 3189 3403 7063 3917 2765 808.0 7732 1947 7637 709.9
VIC Ratio(X) 0870 0497 0511 0939 0992 0995 0833 0983 0999 0915 0.687 0688
Avail Cap(c_a), veh/h 2519 686.8 3811 3436 7063 3917 3245 808.0 7732 1947 763.7 7099
HCM Platoon Ratio 100 100 1000 100 ¢ 00 4005 183 183833 00 180 00
Upstream Filter(l) 0976 0976 0976 1000 1.000 1.000 0.838 0838 0838 1.000 1.000 1.000
Uniform Delay (d), s/veh 480 391 1892 439 414 411 467 ¢ 220 224 498 @ 967 - 967
Incr Delay (d2), s/veh 14.6 0.9 18 325 317 442 111 252 295 408 5.0 5.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 626  40.0 409 756 728 83 578 473 519 906 307 311
Lane Group LOS E D D E E F E D D E G C
Approach Volume, veh/h 601 1410 1798 1191

Approach Delay, s/veh 46.0 76.9 50.6 39.8

Approach LOS D E D D

Assigned Phase 7 4 3 8 9 2 1 6

Phase Duration (G+Y+Rc),s 1140 26.25 1581 30.65 1352 53.00 11.00 5048

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax), s 12.00 24.00 12.00 24.00 11.00 47.00 7.00 43.00

Max Q Clear Time (g_c+l1),s 741 11.38 11.79  26.01 946 48.44 797 27.06

Green Extension Time (p.c) 0.07  8.87 0.01 0.00 0.07  0.00 0.00 14.61

HCM 2010 Control Delay ;
HCM 2010 Level of Service D
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

A ey v AN b A2 A

Lane Configurations N Mb N Mb b T N

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 400 1000 100 - 1000 100 - 9000 160 100 M0G0 400 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 2 2 0 2 2 0
Capacity, veh/h 205 792 154 197 805 196 115 1204 319 301 1629 130
Arriving On Green 006 019 0419 . 007 021 024 003 042 042 042 064 064
Sat Flow, veh/h 17740 40917 7971 17740 3908.7 952.6 34416 28402 7525 34416 34061 271.5
Grp Volume(v), veh/h 1902 6915 3781 2326 4956 2707 848 6089 5672 270.7 8734 8647
Grp Sat Flow(s),veh/h/In 17740 1583.3 17221 17740 1583.3 1694.6 1720.8 1862.7 17299 1720.8 1862.7 1814.8
Q Serve(g_s), s 56 210 210 80 160 164 26 304 305 84 402 514
Cycle Q Clear(g_c), s 56 210 21.0 80 160 164 26 304 305 84 492 514
Proportion In Lane 1.000 0.463 1.000 0.562 1.000 0435 1.000 0.150
Lane Grp Cap(c), veh/h 2050 6129 3333 1972 6520 3489 1146 7897 7334 3015 8909 868.0
VIC Ratio(X) 0928 1128 1134 1180 0760 0776 0740 0771 0773 089 0980 0.99%
Avail Cap(c_a), veh/h 2269 6129 3333 1972 6520 3489 1903 789.7 7334 3489 8909 8680
HCM Platoon Ratio 100 « 400 100 100 400 100 100 100 1007 1338 138 133
Upstream Filter(1) 083 0.836 0836 1.000 1.000 1000 0937 0937 00937 1.000 1.000 1.000
Uniform Delay (d), s/veh 487 438 438 480 406 4097 520 267 268 4765 195 186
Incr Delay (d2), s/veh 33.0 74.5 87.0 1210 5.6 11.1 3.3 6.8 7.3 211 25.8 29.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), s'veh 816 1182 1307 1699 461 518 553 335 341 686 450 493
Lane Group LOS E E E F D D E C C E D D
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 116.4 76.5 35.2 50.0

Approach LOS F E D D

AssignedPhase 7 4 3 8 5 2 1

Phase Duration (G+Y+Rc),s 11.66 28.00 13.00 29.34 8.61 53.00 1451 58.89
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 9.00 22.00 9.00 22.00 7.00 47.00 12.00 52.00
Max Q Clear Time (g_ctl1),s 7.65 23.00 10.00 18.38 465 3249 1042 53.36

Green Extension Time (p_.c) 0.04  0.00 0.00. 319 0.02 13.87 0.09 0.0

HCM 2010 Control Delay " 666

HCM 2010 Level of Service E
2032 PMALT 4 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

A ey ¢ A8 b 24

N Mt N M " Mh % M

Lane Configurations

Volume (vph) 140 362 51 294 880 123 212 1261 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 4000 “1i00- 100 100 100 100 100 100 1060 400 100 . 460
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 & 0 1 3 0 1 3 0
Capacity, veh/h 178 1037 143 347 1112 155 278 1680 241 204 1533 397
Arriving On Green 05 024 024 007 026 026 006 052 052 005 040 040
Sat Flow, veh/h 17740 43265 5974 17740 43208 602.3 17740 43030 6175 1774.0 3853.9 999.2
Grp Volume(v), veh/h 1522 2859 1631 3196 7003 3899 2304 10086 558.8 1783 659.0 354.1
Grp Sat Flow(s),veh/h/In 17740 1583.3 1757.3 17740 1583.3 1756.5 1774.0 1583.3 17538 1774.0 1583.3 1686.4
Q Serve(g_s), s 32 72 74 46 200 204 09 262 252 31 1600 152
Cycle Q Clear(g_c), s 3.2 7.2 74 46 200 201 09 2562 252 31 150 152
Proportion In Lane 1.000 0.340 1.000 0.343  1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 1781 7589 4211 3471 8153 4522 2783 12362 6846 2044 12596 670.8
VIC Ratio(X) 0855 0377 0387 0921 0859 0862 0828 0816 0816 0872 0523 0.528
Avail Cap(c_a), veh/h 3523 8353 4635 4898 8353 4633 3908 12362 6846 3038 12596 670.8
HCM Platoon Ratio 100" 4000 400 100 500D 100 133 133 483 10000 00 00
Upstream Filter(l) 0979 0979 0979 1.000 1.000 1.000 0.838 0.838 0.838 1.000 1.000 1.000
Uniform Delay (d), s/veh 488 300 802 381 335 336 2B 100 1908 410 207 218
Incr Delay (d2), s/iveh 44 04 08 152 91 155 59 5.1 88 119 1.6 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 476 305 310 533 427 491 428 250 288 539 233 247
Lane Group LOS D C c D D D D & C D C C
Approach Volume, veh/h 601 1410 1798 1191
Approach Delay, s/veh 35.0 46.9 28,5 28.3
Approach LOS C D C C
Assigned Phase 7 4 3 8 ) 2 1 6

Phase Duration (G+Y+Rc),s 9.69 29.71 11.38 3140 899 44.00 969 4470

Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00

Max Green Setting (Gmax), s 15.00 26.00 15.00 26.00 11.00 38.00 11.00 38.00

Max Q Clear Time (g_c+l1),s 568  9.87 7.08 2258 340 27.70 564 17.67

Green Extension Time (p.c) 0.12 10.68 030 282 019 961 0.10 18.07

2010 Control Delay 344

HCM 2010 Level of Service C
2032 AMALT 5 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/2/2012

Ay v At 2] A

Lane Configurations N M X ML Y b

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 118
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 100 1.00 1.00
Parking, Bus Adj 15000 100 100 - 10D 1000 100 400 - 100 100 406 4060 4060
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 ! 3 0 1 3 0
Capacity, veh/h 207 926 180 248 1113 271 148 1410 373 285 1894 152
Arriving On Green 0:04 028 028 040 028 028 003 03 037 010 055 (55
Sat Flow, veh/h 1774.0 40917 7971 1774.0 3908.7 952.6 1774.0 38351 10152 1774.0 45951 369.1
Grp Volume(v), veh/h 1902 6915 3781 2326 4956 2707 848 7669 4092 2707 11082 6299
Grp Sat Flow(s),veh/h/In 1774.0 15833 17221 17740 1583.3 1694.6 17740 1583.3 16836 17740 1583.3 1797.6
Q Serve(g_s), s 34 29 231 97 141 144 00 204 215 72 314 315
Cycle Q Clear(g_c), s 34 229 231 9.7 141 14.4 00 214 215 72 314 315
Proportion In Lane 1.000 0463 1.000 0.562 1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 2072 7164 389.6 2481 902.0 4827 1476 11641 6189 2850 13050 740.8
VIC Ratio(X) 0918 0.965 0970 0938 0549 0561 0575 0659 0661 0.950 0849 0.850
Avail Cap(c_a), veh/h 3483 7164 3896 2853 902.0 4827 2548 11641 6189 313.3 13050 740.8
HCM Platoon Ratio 100 = 100 2100 9100 1000 100 100 3000 400 133 . 1380 133
Upstream Filter(1) 083 0836 0836 1.000 1.000 1.000 0.937 0937 0937 1.000 1000 1.000
Uniform Delay (d), s/veh 47,5806 400 458 - 322 - 1323 486 280 780 426 210 217
Incr Delay (d2), s/veh 10.5 22.7 341 33.1 09 1.8 132 2.7 5.1 35.1 7.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siven 579 633 748 788 331 341 499 307 332 776 282 329
Lane Group LOS E E E E C C D C 6 E C C
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, siveh 65.9 440 328 36.4

Approach LOS E D C D

AssignedPhase 7 4 3 8 5 2 1 6

Phase Duration (G+Y+Rc),s  9.56  31.00 1578  37.22 859 46.00 1331 5072
Change Period (Y+Rc), s 400  6.00 400  6.00 400  6.00 400  6.00
Max Green Setting (Gmax), s 14.00  25.00 1400 25.00 1100 40.00 11.00  40.00
Max Q Clear Time (g_c+!1),s 542  25.09 171 16.42 200 23.54 9.23 3346

Green Extension Time (p.c) 0.15  0.00 008 7.1 0.05 15.50 008 6.34

2010 Control Delay 437

HCM 2010 Level of Service D
2032 PMALT 5 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

P S N B O

eoﬁguratnons ' ‘i

5 W M ™ M
Volume (vph) 140 362 51 294 880 123 181 164 739 193
Number 7 4 14 3 8 18 3 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 1000 100 400 (oo A00n . 000 o 100 S die0n 100 508 1l
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 3 0 2 9 0 2 3 0 2 3 0
Capacity, veh/h 200 1028 142 374 1246 174 280 1517 218 227 1300 337
Arriving On Green gioe: 024 p2a . 041 029 099 0l 047 . 040 007 0 034 0
Sat Flow, veh/h 34416 43265 5974 34416 43208 602.3 34416 4303.0 6175 3441.6 38539 999.2
Grp Volume(v), veh/h 1522 2859 1631 319.6 7003 3899 2304 10086 558.8 1783 659.0 3541
Grp Sat Flow(s),veh/h/In 17208 1583.3 1757.3 1720.8 1583.3 17565 1720.8 1583.3 1753.8 1720.8 1583.3 1686.4
Q Serve(g_s), s 44 7.7 8.0 93 208 207 67 300 300 52 178 180
Cycle Q Clear(g_c), s 44 7.7 8.0 93 206 207 67 300 300 52 178 180
Proportion In Lane 1.000 0.340 1.000 0.343 1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 1996 7524 4175 3743 9131 5065 2796 11167 6185 2267 1068.1 568.8
VIC Ratio(X) 0762 0380 0391 0854 0767 0770 0824 0903 0903 0786 0617 0.622
Avail Cap(c_a), vehth 3034 7755 4304 5394 9927 5506 3709 11167 6185 3034 10681 5688
HCM Platoon Ratio 1007 00 4000 100 o 100F 400 (88 133 188100 400 g
Upstream Filter(1) 0976 0976 0976 1.000 1.000 1.000 0.838 0838 0.838 1000 1.000 1.000
Uniform Delay (d), s/veh 40996 270 My 32 B2 4w B8 BH 40 B3 B4
Incr Delay (d2), s/veh 23 0.4 0.8 6.4 3.7 6.7 70 102 165 6.6 2.7 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 497 331 335 511 369 399 518 357 420 536 310 334
Lane Group LOS D C C D D D D D D D c C
Approach Volume, veh/h 601 1410 1798 1191
Approach Delay, s/veh 374 40.9 39.7 35.1
Approach LOS D D D D
Assigned Phase 7 4 3 8 9 2 1 6
Phase Duration (G+Y+Rc), s 1092 31.25 16.10 36.44 1329 43.00 173 #4143
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 10.00  26.00 17.00 33.00 12.00 37.00 10.00 35.00
Max Q Clear Time (g_ctl1),s 6.95 10.46 1181 23.23 919 3247 771 2048

Green Extension Time (p_c)  0.07 10.39 0290 ¢ 721 012 434 007 4827

HCM 2010 Control Delay 38.7

HCM 2010 Level of Service D
2032 AMALT 6 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/3/2012

Ay v A b A2/

Lane Configurations b N MD ™ M

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100 1.00 1.00 1.00 1.00
Parking, Bus Adj 100+ 1080 100 200 . 100. .00 100« 400 406 400 160 1060
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 - 0 2 3 0 2 3 0 2 3 0
Capacity, veh/h 222 981 191 263 984 240 115 1429 378 303 1964 158
Arriving On Green 006 024 024, 008 025 025 003 087 030 012 Q50 Uo7
Sat Flow, veh/h 34416 40917 7971 34416 3908.7 9526 34416 38351 10152 34416 45951 369.1
Grp Volume(v), veh/h 1902 6915 3781 2326 4956 2707 848 7669 4092 2707 11082 629.9
Grp Sat Flow(s),veh/h/In 17208 1583.3 17221 17208 1583.3 1694.6 1720.8 1583.3 1683.6 1720.8 1583.3 1797.6
Q Serve(g_s), s 59, 29 230 72 149 158 26 216 27 83 804 305
Cycle Q Clear(g_c), s 59 229 230 72 149 153 26 216 217 83 304 305
Proportion In Lane 1.000 0463 1.000 0,562 1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 221.7 7592 4128 2633 7974 4268 1152 1180.3 6275 3032 13532 7682
VIC Ratio(X) 0.858 0911 0916 08384 0621 0634 0.736 0650 0652 0.893 0.819 0.820
Avail Cap(c_a), veh/h 2878 7649 4159 2878 7974 4268 1599 1180.3 6275 383.7 13532 768.2
HCM Platoon Ratio 1000 100 400 1000 1000 4000 100 1000 100 4383 183 o 433
Upstream Filter(1) 083 0.836 0836 1.000 1.000 1.000 00937 0937 0937 1000 1.000 1.000
Uniform Delay (d), s/veh 499 - 398 399 492 857 359 515 @ 279 280 470 @ 199 189
Incr Delay (d2), s/veh 129 132 219 233 1.7 35 5.3 26 49 168 56 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 627 530 618 725 375 394 569 306 329 638 255 294
Lane Group LOS E D E E D D E © C E C C
Approach Volume, veh/h 1260 999 1261 2009
Approach Delay, s/veh 57.1 461 33.1 31.9

Approach LOS E D C C

Phase Duration (G+Y+Rc),s 1193 32.81 13:23 3441 860 47.12 14.48 53.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 10.00 27.00 10.00 27.00 6.00 40.00 13.00 47.00
Max Q Clear Time (g_ctl1),s 7.89 25.02 921 17.31 463 23.68 10.35 3249

Green Extension Time (p.c) 0.07 1.78 004 7.92 0.01 15.37 014 1374

HCM 2010 Control Delay 405

HCM 2010 Level of Service D
2032 PMALT 6 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/3/2012

A - Ny

T

ane Congrtins

Volume (vph) 140 362 51 294 880 123 212 1261 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 1000 00 4000 100 0D 1000 100 1000 000 460 1000 4
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 3 0 2 3 0
Capacity, veh/h 188 822 115 370 991 138 273 1514 217 223 1300 337
Arriving On Green g05° 026 096 011 031 031 044 047 047 008 0034 034
Sat Flow, veh/h 34416 31991 4475 34416 31995 4471 34416 4303.0 617.5 34416 3853.9 999.2
Grp Volume(v), veh/h 1522 2279 2210 3196 5567 5335 2304 10086 5588 1783 659.0 3541
Grp Sat Flow(s),veh/h/In 17208 1862.7 17838 1720.8 1862.7 1783.9 1720.8 1583.3 17538 1720.8 1583.3 1686.4
Q Serve(g_s), s 48 114 115 100 B2s 0 323 2 323 328 bbb A0 193
Cycle Q Clear(g_c), s 48 114 115 100 323 323 72 323 323 56 191 193
Proportion In Lane 1.000 0.251 1.000 0.251 1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 188.3 4787 4584 3698 577.0 5525 2735 11141 6170 2235 1068.2 5688
VIC Ratio(X) 0808 0476 0482 0864 0965 0966 0.843 0905 0906 0798 0617 0622
Avail Cap(c_a), veh/h 188.3 4787 4584 5020 5774 5529 2824 11141 617.0 2824 10682 568.8
HCM Platoon Ratio 1000 100 foo. 100 100 100 133 183 133 1060 100 190
Upstream Filter(l) 0976 0976 0976 1000 1.000 1.000 0.838 0838 0838 1000 1.000 1.000
Uniform Delay (d), s/veh i3 isA5 346 480 373 973 484 205 25 906 304 805
Incr Delay (d2), s/veh 20.6 1.0 1.1 90 289 298 159 104 168 9.3 2.7 54
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 719 355 357 571 661 670 643 379 443 598 331 356
Lane Group LOS E D D E E E E D D £ C D
Approach Volume, veh/h 601 1410 1798 1191

Approach Delay, s/veh 448 64.4 433 37.8

Approach LOS D E D D

sign Phase ‘ T

Phase Duration (G+Y+Rc),s 11.00 35.19 16.78 40.98 1372 4559 1212 44.00
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Setting (Gmax),s 7.00 25.00 17.00 35.00 10.00 38.00 10.00 38.00
Max Q Clear Time (g_c+/1),s 7.30 14.02 1252  34.80 9.71 3477 810 21.82

Green Extension Time (p.c) 0.00  7.90 026 0417 0.0« 812 0.06 1467

HCM 2010 Control Delay
HCM 2010 Level of Service D

2032 AMALT 7 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/3/2012

O T 2 i S N . S S

Lane Configurations ™ ™ 4b b ™ M

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking, Bus Adj 100, 100 100 100 « 100 100 100 1000 160 100 400 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 2 2 0 2 2 0 2 3 0 2 3 0
Capacity, veh/h 222 900 176 263 893 221 115 1211 321 302 1700 137
Arriving On Green 006 030 030 008 031 031 003 032 032 012 048 049
Sat Flow, veh/h 3441.6 30287 5923 34416 28859 7137 34416 38351 1015.2 34416 45951 369.1
Grp Volume(v), veh/h 1902 5501 5195 2326 3960 3703 848 7669 409.2 2707 11082 6299
Grp Sat Flow(s),veh/h/In 17208 1862.7 1758.2 1720.8 1862.7 1736.8 1720.8 1583.3 16836 1720.8 1583.3 1797.6
Q Serve(g_s), s 58 317 - 317 72 200 202 267 235 A7 84 358 859
Cycle Q Clear(g_c), s 59 317 37 72 201 202 26 235 237 84 358 359
Proportion In Lane 1.000 0.337 1.000 0411 1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 2216 5536 5225 2633 5761 5371 1152 999.9 5316 3018 11716 665.1
VIC Ratio(X) 0858 0994 0994 0884 0687 0689 0736 0767 0770 0897 0946 0.947
Avail Cap(c_a), veh/h 287.7 553.6 5225 2877 5761 5371 1918 9999 5316 3516 11716 665.1
HCM Platoon Ratio 1002 100 1000 <100 « 100 1000 .00 =400 406 13 135 = 133
Upstream Filter(1) 0814 0814 0814 1000 1000 1.000 00937 0937 0937 1000 1.000 1.000
Uniform Delay (d), siveh 49970 377 377 AP 396 396 51657 333 TRadi AT 68 L 083
Incr Delay (d2), s/veh 12.6 32.9 34.0 23.3 3.8 41 3.2 53 9.7 20.7 16.1 241
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 625 706 717 725 364 368 548 385 430 677 425 504
Lane Group LOS E E E E D D D D D E D D
Approach Volume, veh/h 1260 999 1261 2009

Approach Delay, s/veh 69.8 45.0 411 484

Approach LOS E D D D

Assigned Phase 7

Phase Duration (G+Y+Rc),s 11.93  39.00 1324 4030 8.60 41.00 1444 46.84
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Sefting (Gmax), s 10.00 33.00 10.00 33.00 7.00 35.00 12.00 40.00
Max Q Clear Time (g_c+1),s 7.89 33.74 921 22.16 463 25.66 10.35 37.89

Green Extension Time (p.c) 007  0.00 0.04 811 002 898 0.09 207

HCM 2010 Control Delay 51.0

HCM 2010 Level of Service D
2032 PMALT 7 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

Ay ¢ AN 2N A

o ptetiore N M M

N M 1

Volume (vph) 140 362 51 294 880 123 1261 181 164 739 193
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj 50000 1060 100 400 106 {00 100 {00 . t@0 100 100 000
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 2 8 0 2 3 0
Capacity, veh/h 179 1109 153 349 1169 163 289 1541 221 233 1318 342
Arriving On Green D04 0926 0260 006 ° 027 027 01 048 048 0067 084 084
Sat Flow, veh/h 17740 43265 5974 17740 43208 6023 34416 43030 617.5 34416 3853.9 999.2
Grp Volume(v), veh/h 1522 2859 1631 3196 7003 3899 2304 10086 5588 1783 659.0 3541
Grp Sat Flow(s),veh/h/In 17740 1583.3 1757.3 17740 1583.3 1756.5 1720.8 1583.3 1753.8 1720.8 1583.3 1686.4
Q Serve(g_s), s 24 6.8 7.0 34 191 192 60 267 251 47 189 - 164
Cycle Q Clear(g_c), s 24 6.8 7.0 34 191 19.2 60 267 267 47 159 161
Proportion In Lane 1.000 0.340 1.000 0.343 1.000 0.352 1.000 0.592
Lane Grp Cap(c), veh/h 179.2 8114 4503 3487 8567 4752 2894 11344 6283 2330 10826 5765
VIC Ratio(X) 0849 0352 0362 0916 0817 0820 0796 0.889 0889 0765 0609 0614
Avail Cap(c_a), veh/h 4111 8938 496.0 5552 8938 4958 597.8 11344 6283 411.0 10826 576.5
HCM Platoon Ratio 00 100 4000 400 100 100 133 133483 100 108 100
Upstream Filter(l) 0976 0976 0976 1.000 1.000 1.000 0.838 0.838 0838 1.000 1.000 1.000
Uniform Delay (d), s/veh 199 080 281 368 35 315 400 0 225 225 492 262 253
Incr Delay (d2), s/veh 4.2 04 0.7 9.8 6.1 10.8 1.6 90 149 20 25 48
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 463 284 288 467 376 423 417 315 373 442 277 3041
Lane Group LOS D C € D D D D C D D C C
Approach Volume, veh/h 601 1410 1798 1191

Approach Delay, s/veh 33.0 40.9 34.6 30.9

Approach LOS C D C C

Assigned Pase 7 7 -

Phase Duration (G+Y+Rc),s  8.96 12.75 40.00 1124 3849
Change Period (Y+Rc), s 4.00 400 6.00 400 6.00
Max Green Setting (Gmax), s 17.00 17.00 34.00 1200 29.00
Max Q Clear Time (g_ctl1),s 4.92 851 29.17 719 18.61

Green Extension Time (p_c)  0.14

HCM 2010 Control Delay
HCM 2010 Level of Service

2032 AMALT 8 Y.S. Mantri & Associates
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HCM 2010 Signalized Intersection Summary
105: Cooper Road & Guadalupe Rd 10/4/2012

2y ¢ A bt AN/

Lane Configurations N A4 % 4 L LT

Volume (vph) 175 823 161 214 565 140 78 855 227 249 1480 119
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100  1.00 100 100 1.00
Parking, Bus Adj 1000 100 100 100 100 100 100 100 400 100 0 100.; 100
Adj Sat Flow Rate 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Lanes 1 3 0 1 3 0 2 3 0 2 3 0
Capacity, veh/h 208 908 177 249 1089 265 118 1369 362 305 1889 152
Arriving On Green 004 022 022 010 028 028 003 036 036 0d2 : 085 055
Sat Flow, veh/h 1774.0 40917 7971 17740 3908.7 9526 34416 38351 10152 3441.6 45951 369.1
Grp Volume(v), veh/h 1902 6915 3784 2326 4956 2707 843 7669 4092 2707 11082 6209
Grp Sat Flow(s),veh/h/In 17740 15833 17221 17740 1583.3 1694.6 17208 1583.3 1683.6 1720.8 1583.3 1797.6
Q Serve(g_s), s 386 225 220 94 139 142 25 213 214 80 808 208
Cycle Q Clear(g_c), s 35 225 227 94 139 142 25 213 214 80 308 308
Proportion In Lane 1.000 0463 1.000 0.562 1.000 0.603 1.000 0.205
Lane Grp Cap(c), veh/h 2076 7025 3821 2490 8819 4719 1183 1130.2 6009 3048 1301.7 7389
VIC Ratio(X) 0916 0984 0990 0934 0562 0574 0716 0679 0681 0888 0851 0.852
Avail Cap(c_a), veh/h 3682 7025 3821 3090 8819 4719 3320 11302 6009 3984 1301.7 7389
HCM Platoon Ratio 100 100 100 100 - 100 100 .00 100. 400, 133 133 133
Upstream Filter(l) 0.814 0814 0814 1.000 1.000 1.000 0.937 0.937 0937 1.000 1.000 1.000
Uniform Delay (d), siveh 4645402 402 . 449 320 321 496 283 283 452 208 208
Incr Delay (d2), s/veh 7.2 26.7 38.7 28.5 1.0 2.1 28 3.1 5.8 14.8 7.2 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Group Delay (d), siveh 536 669 790 732 330 342 524 314 341 601 280 328
Lane Group LOS D E E E C C D G C E C C
Approach Volume, veh/h 1260 999 1261 2009
Approach Delay, s/veh 68.5 42.7 337 338

Approach LOS E D C C

SSigne phas S ey e ._ X e - =

Phase Duration (G+Y+Rc),s  9.62  30.00 1549 3587 8.56 44.00 1418  49.62
Change Period (Y+Rc), s 400 6.00 400 6.00 400 6.00 400 6.00
Max Green Sefting (Gmax), s 15.00 24.00 15.00 24.00 11.00 38.00 13.00 40.00
Max Q Clear Time (g_c+/1),s 548 24.69 1139  16.22 453 2341 10.03 32.84

Green Extension Time (p.c) 0.16  0.00 04 = 651 0.05 13.82 piis. 693

HCM 2010 Control Delay | 133

HCM 2010 Level of Service D
2032 PM ALT 8 Y.S. Mantri & Associates
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