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1. Introduction 

1.1 BACKGROUND AND SCOPE 

The  widening  of  Silverbell  Road  from  Ina  Road  to  Grant  Road  is  a  Regional  Transportation 
Authority  (RTA)  funded roadway project. This  traffic engineering report was prepared as part of 
the design process for the section of Silverbell Road from Ina Road to Grant Road. Study area maps 
are provided in Exhibit 1.  

The purpose of  this  traffic  report  is  to  evaluate  existing  and  future  (2040)  traffic  conditions  and 
provide specific recommendations  to be used  for  the design of  improvements on Silverbell Road.  
These recommendations include the lane configuration at signalized intersections, turn lane storage 
requirements,  traffic  control  requirements,  location  and  configuration  of  median  openings, 
pedestrian, bicycle and transit features, and the need for roadway lighting. 
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VICINITY AND LOCATION MAP
PIMA COUNTY, ARIZONA 1
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2. Existing Conditions 

2.1 ROADWAY 

Silverbell Road is classified as an urban principal arterial and considered a scenic route by both City 
of Tucson and Pima County.  Its cross section generally consists of  two  lanes,  the width of which 
varies from 11 to 12 feet. Sidewalks are provided near the Grant Road intersection. Six‐foot paved 
shoulders exist between Goret Road and Grant Road. Paved shoulders vary  in width  from 4  to 6 
feet  from  Goret  Road  to  Sunset  Road.  North  of  Sunset  Road  and  nearly  to  Ina  Road,  paved 
shoulders are one foot wide. A short frontage road runs along the east side of Silverbell Road from 
just north of Belmont Road to south of Silver Ridge Lane. Seventeen residences utilize this frontage 
road  to  access  Silverbell  Road.  The  vertical  roadway  alignment  generally  follows  the  existing 
rolling  terrain  with  many  at‐grade  drainage  crossings.  Based  on  a  review  of  the  AASHTO 
controlling design  criteria  for  Silverbell Road,  there  appear  to  be  four  horizontal  curves  and  20 
vertical curves that do not meet sight distance requirements. The AASHTO review  is provided  in 
Appendix A.  Existing access points along Silverbell Road are summarized in Exhibit 2. 

Exhibit 2 Summary of Existing Access 

Section 
Minor Cross 

Street 
Residential 
Driveway 

Commercial 
Driveway 

Ina Rd. - Sunset Rd. 10 23 2 

Sunset Rd. - El Camino Del Cerro 0 9 0 

El Camino Del Cerro - Sweetwater Dr. 2 10 1 

Sweetwater Dr. - Goret Rd. 3 5 3 

Goret Rd. - Grant Rd. 10 6 8 

Total 25 53 14 

2.2 LAND USE 

The Silverbell Road corridor, from Ina Road to Grant Road lies in three  jurisdictions; the Town of 
Marana, Pima County, and the City of Tucson.     Currently, a  large portion of the property within 
each  jurisdiction  is  undeveloped.    Since  existing  and  future  land  use  will  influence  both  the 
functional requirements of  the roadway as well as  the character of  the corridor,  it  is  important  to 
establish a clear understanding of how properties along this section of Silverbell Road will develop. 
This was accomplished by preparing a detailed land use and zoning analysis for the corridor. The 
analysis report, which is included in Appendix B, describes a likely corridor development scenario 
based on a review of existing zoning, existing land uses, and planned developments,  review of the 
current comprehensive plans for each  jurisdiction, as well as discussions with planning staff from 
the Town, County, and City.  A general summary of this corridor development scenario is provided 
below. 
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Grant Road to Goret Road 

This section is nearly fully developed with a mix of existing retail, commercial and residential land 
uses. Retail and  commercial uses,  including an auto  shop,  car wash,  restaurants, a  supermarket, 
fueling stations, banks, and retail stores are centered at  the Grant Road  intersection. North of  the 
Grant Road intersection, the majority existing development on both sides of the roadway includes 
low to moderate density residential subdivisions. Blended in with the residences are an architecture 
office and a charter school (Luz Academy) on the west side and a nursery and trailer park on the 
east side. Sunset Ranch, which includes the nursery and the trailer park, was recently rezoned to C‐
1  and  redevelopment  plans  for  this  property  include  an  office  park  and  a  storage  facility.  The 
architecture  office  resides  on  a  large  parcel  that  is  zoned  C‐1  (Commercial);  however  full 
development of this property will require significant floodplain mitigation. 

Goret Road to El Camino del Cerro 

Much of the land along the west side of Silverbell Road between Goret Road and Sweetwater Drive 
was purchased and rezoned as Open Space by the City of Tucson. Most of the land on the east side 
within this segment is also owned by the City of Tucson and includes the Silverbell Municipal Golf 
Course  and  Christopher  Columbus  Park.  The  City  of  Tucson  plans  to  expand  the  Christopher 
Columbus Park further north and add athletic fields  in the northeast and southeast corners of the 
Silverbell/El Camino Del Cerro  intersection. Two residential developments are anticipated on  the 
east  side.  Silverbell Crossings  is  a  proposed  143‐unit  residential  subdivision,  located  just  across 
from Neosha  Street.    Silverbell Residential  is  an  affordable  housing  147‐unit  subdivision  across 
from Goret Road and the first phase of construction is already underway. Further development on 
the east side is limited by the Santa Cruz River and its floodplain. 

El Camino del Cerro to Sunset Road 

Most of the land on the west side has been subdivided into large residential lots; therefore, growth 
in  this area will be minimal. Land on  the east side  is mostly vacant and divided  into  three  large 
parcels which are zoned as O‐3 Office (mid‐rise office development) and RX‐1 Residence (suburban 
low density residential development). Similar to the southern section, development will be limited 
without significant mitigation to the Santa Cruz River floodplain.   

Sunset Road to Ina Road 

Two segments of Silverbell Road between Kiley Road and  Ina Road are  located  in Pima County, 
while the rest is in the Town of Marana. The first segment extends from Kiley Court to just north of 
Sunset Road  and  the  second  segment  from  just  south  of  Benjamen Road  to Abington Road.  In 
general,  the west  side of Silverbell Road has been  almost  completely built out with  low density 
residential.  A  41‐unit  low  density  residential  subdivision,  named  Ina  &  Silverbell,  has  been 
approved for development just south of the Ina Road intersection. Except for a few small residential 
lots near Abington Road,  the  east  side of Silverbell Road has not been developed  and  is mostly 
zoned as R‐36 which is the low density residential zoning with a minimum lot size of ¾ acre. The 
majority  of  the  land  here  is  owned  by  either  Pima  County  or  the  California  Portland  Cement 
Company. Other  than  the  commercial development potential  at  the  corners  of  the  Silverbell/Ina 
intersection,  the Town of Marana envisions  some  industrial development on  the east  side which 
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again may be somewhat  limited due  to  its close proximity  to  the Santa Cruz River and  the  flood 
plain restrictions. 

2.3 SPEED LIMIT 

The existing posted speed limits on the roadways within the study area are as follows:  

• Silverbell Road ‐ 45 mph north of Ina Rd; 45 mph between Ina Rd and El Camino Del Cerro; 
45 mph daytime, 40 mph nighttime between El Camino Del Cerro and Grant Road; 40 mph 
south of Grant Road; 

• Ironwood Hills Drive ‐ 40 mph daytime, 35 mph nighttime; 

• Grant Road ‐ 40 mph; 

• Goret Road ‐ 35 mph west of Silverbell Road, 25 mph east of Silverbell Road; 

• Sweetwater ‐ 45 mph west of Silverbell Road, dead end east of Silverbell Road; 

• El Camino Del Cerro ‐ 45 mph west of Silverbell Road, 45mph daytime, 40 mph nighttime 
east of Silverbell Road; 

• Sunset Road ‐ 35 mph; 

• Ina Road ‐ 45 mph; 

• All other side streets ‐ 25 mph. 
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2.4 EXISTING TRAFFIC CONDITIONS 

Traffic  counts collected  from May 19  to May 21, 2009  include morning and evening peak period 
turning movement  counts at  the  six major  intersections  ‐  Ina Road, Sunset Road, El Camino Del 
Cerro,  Sweetwater Drive, Goret  Road  and Grant  Road.  24‐hour  traffic  counts were  collected  at 
several locations on Silverbell Road and on 25 side streets. The detailed count data are included in 
Appendix C. Additional daily traffic count data for the major cross streets were obtained from the 
Pima Association of Governments  (PAG). PAG’s daily  traffic counts were collected between 1998 
and 2007. These data were extended  to 2009 using estimated growth  rates. The 2009 daily  traffic 
volumes are summarized in Exhibits 4A and 4B. 

Intersection capacity analysis was performed using  the Synchro 6  traffic analysis software which 
utilizes  the current Highway Capacity Manual procedures. The Synchro model  for  this section of 
Silverbell  Road was  provided  by  the  City  of  Tucson.  The  existing  lane  configurations  and  the 
capacity  analysis  results  for  the  six major  intersections  (Ina Road,  Sunset Road,  El Camino Del 
Cerro, Sweetwater Drive, Goret Road and Grant Road) are summarized in Exhibit 5. The capacity 
analysis worksheets are provided in Appendix D. The results show that current overall intersection 
traffic operations are LOS D or better during the morning and evening peak periods. However, four 
movements operate at LOS E or F during one of the peak periods; they are the southbound left‐turn 
(LOS  E)  at  the  Ina  intersection  during  the  PM  peak,  the westbound  left‐turn  (LOS  E)  at  the  El 
Camino Del Cerro  intersection during the AM peak, the eastbound  left‐turn and northbound  left‐
turn (LOS F) at the Grant Road intersection during the PM peak. 

Traffic  factors  listed  in Exhibit 3 were calculated  from  the 24‐hour roadway counts.   The K‐factor 
(K),  which  represents  the  percentage  of  daily  traffic  that  occurs  during  the  peak  hour  and 
directional split (D) are based on traffic flow during both morning and evening peak hours. The K‐ 
factors  indicate  that  the peak  traffic periods  last one hour or so.   The morning and evening peak 
hours occur from 7 to 8 a.m. and from 5 to 6 p.m. The morning peak direction is southbound while 
the  evening  peak  direction  is  northbound.  The  directional  split  during  both  peak  periods  is 
relatively high. 

Exhibit 3 Traffic Factors 

Silverbell Road Section K D Peak Direction 

 AM PM AM PM AM PM 

North of Sunset Road 0.10 0.09 0.75 0.72 South  North 

South of El Camino Del Cerro 0.08 0.09 0.58 0.56 South  North 

South of Goret Road 0.07 0.09 0.68 0.62 South  North 

 



Silverbell TER November 2009
H

:\p
ro

jfi
le

\9
58

9 
- 

S
ilv

er
be

ll 
R

oa
d 

D
C

R
\d

at
a\

G
IS

\F
ig

ur
es

 &
 M

ap
s\

T
E

R
 F

ig
ur

es
\F

ig
04

a_
E

xi
st

in
g_

A
D

T-
N

or
th

_N
Z

.m
xd

Kittelson & Associates, Inc.
transportation engineering / planning

EXISTING AVERAGE DAILY TRAFFIC
PIMA COUNTY, ARIZONA 4A
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EXISTING AVERAGE DAILY TRAFFIC (CONTINUED)
PIMA COUNTY, ARIZONA 4B
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PIMA COUNTY, ARIZONA 5
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2.5 HEAVY VEHICLE PERCENTAGE 

Twenty‐four hour vehicle classification counts were  taken on May 19th, 2009 between El Camino 
Del Cerro and Sweetwater Drive. The results of the classification studies are summarized in Exhibit 
6. In general, the observed heavy vehicle percentage is about 5%. Typical heavy vehicle percentages 
on arterials  in Pima County  range  from 3%  to 5%. FHWA defines heavy vehicles as  those  in  the 
Categories “2 Axle 6 Tire” through “> 6 Axle Multi”.  

Exhibit 6 Silverbell Road Heavy Vehicle Percentage 
Cars & 
Trailers 

2 Axle 
Long 

Bus 2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axle 
Double 

5 Axle 
Double 

>6 Axle 
Double 

<6 Axle 
Multi 

6 Axle 
Multi 

>6 Axle 
Multi 

Not 
Classified 

70.6% 24.3% 0.3% 3.6% 0.4% 0.0% 0.5% 0.1% 0.0% 0.0% 0.0% 0.0% 4.8% 

2.6 SIGNAL WARRANTS 

Sunset Road  is  the major cross  street with  stop control along  the  study corridor.  Included  in  the 
RTA funded  transportation  improvement plan  is  the extension of  the Sunset Road east across  the 
Santa Cruz River  to I‐10 and  to River Road. Based on  the peak‐hour volumes  taken at  the Sunset 
Road  intersection,  the highest,  4th highest,  and  8th highest  eastbound volumes were  82 veh/h,  66 
veh/h,  and  49  veh/h,  respectively.  To  meet  MUTCD  Signal Warrant  1  (Eight‐Hour  Vehicular 
Volume),  the 8th highest side street volume needs  to exceed 75 veh/h. To meet Warrant 2  (Four‐
Hour Vehicular Volume),  the 4th highest  side  street volume would need  to  exceed 80 veh/h. As 
such, a signal control is not currently warranted at this intersection. 

Hourly volumes were collected at all stop controlled minor side streets. Silverbell Tree Drive east of 
Silverbell Road has the highest daily volume among these side streets. The three highest volumes 
on Silverbell Tree Drive entering Silverbell Road were 88 veh/hr, 61 veh/hr and 58 veh/hr. These 
volumes are lower than the threshold volumes for the MUTCD warrants; therefore, no signals are 
currently warranted at any of the minor side streets. 

2.7 CRASH HISTORY 

Crash data  for Silverbell Road  from  Ina Road  to Grant Road was provided by  the Tucson Police 
Department, Town of Marana Police Department, and Pima County Department of Transportation, 
for  the  3‐year period  from  January  1,  2006  to December  31,  2008. Crash data  for  each  roadway 
segment and intersection were reviewed and are summarized in Exhibit 7A, 7B, 7C, 8A and 8B.  

At Ina Road, Sunset Road, Sweetwater Drive and Goret Road, the crash rates are low relative to the 
average  crash  rate  of  0.99  for  signalized  intersections within  Pima County  for  the  period  from 
January  2005  to  December  2007.  The  most  frequent  intersection  crash  types  are  rear‐end  and 
turning, which is typical for a high speed two‐lane roadway. At Sweetwater Drive, 5 of the 6 rear‐
end crashes occurred on the southbound approach. At El Camino Del Cerro the typical crash types 
are turning and rear end and the crash rate is 1.33. Police reports indicate that most of the turning 
crashes at  this  intersection were caused by  left‐turners  failing  to yield  to  through  traffic. Adding 
protected  left�turn phasing on Silverbell Road at El Camino Del Cerro should be considered and 
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may reduce the frequency of this type of crash. Grant Road intersection had the highest number of 
crashes and a crash rate of 1.18.   Twenty‐two of the 59 crashes were turning crashes. On the west 
leg of the Grant Road intersection, 7 of the 8 crashes are driveway related angle crashes. On the east 
leg, 15 of the 24 crashes are driveway related turning/angle crashes. Installing a raised median on 
Grant Road to prohibit the outbound left‐turn movement from the nearby driveways would reduce 
the frequency of driveway related crashes. 

The crash rate for each roadway segment, with the exception of segment between Goret Road and 
Grant Road, is below the average crash rate of 1.31 for roadway segments within Pima County for 
the period  January  2005  to December  2007  [2]. On  the  segment  between Goret Road  and Grant 
Road, the crash rate is slightly higher than the regional average. No crashes were reported for the 
segment  from  Sunset Road  to El Camino Del Cerro during  the  3‐year  analysis period. Between 
Sweetwater Drive and Goret Road, 9 of the 16 crashes, including a fatality occurred at the Neosha 
Street  intersection. The  fatal head‐on crash was  the  result of a southbound vehicle  losing control 
and hitting a northbound vehicle. Between Goret Road and Grant Road, 13 of 33 crashes occurred 
within  the  northbound  lane  drop  area  that  overlaps with  the  shopping  center  driveways. One 
bicycle related crash occurred at the Grant Road intersection which was the result of a northbound 
right‐turning vehicle failing to yield to a northbound through bicycle.  
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Exhibit 7A  Crash Data Summary (Jan. 1, 2006 – Dec. 31, 2008) 

Intersection 

 
Ina Road Sunset Road 

El Camino Del 
Cerro 

Sweetwater 
Drive 

Crash Type Number % Number % Number % Number % 

Angle 4 29% 2 50% 6 17% 0 0% 

Rear-end 6 50% 1 25% 11 31% 6 74% 

Turning 0 0% 0 0% 17 47% 1 13% 

Sideswipe 1 7% 0 0% 0 0% 0 0% 

Single Vehicle 0 0% 1 25% 0 0% 1 13% 

Ped/Bike 0 0% 0 0% 0 0% 0 0% 

Backing 0 0% 0 0% 1 3% 0 0% 

U-turn 0 0% 0 0% 0 0% 0 0% 

Motorcycle 0 0% 0 0% 0 0% 0 0% 

Head-on 1 7% 0 0% 0 0% 0 0% 

Unknown 1 7% 0 0% 1 3% 0 0% 

Total Crashs 13  4  36  8  

Daily Traffic 21,800  10,400  24,800  15,800  

Crash Rate1,2 0.55  0.35  1.33  0.46  

         

Fatal 0 0% 0 0% 0 0% 0 0% 

Injury 3 23% 2 50% 11 31% 5 67% 

Property 
Damage Only 

10 77% 2 50% 25 69% 3 33% 

1. Intersection crash rates refer to the number of crashes per million vehicles entering the 
intersection. 
Rate = (number of 3-year crashes  x 106)/(3 years x weekday entering volume x 365 days). 

2. Segment crash rates refer to the number of crashes per million vehicles-miles of travel. 
Rate = (number of 3-year crashes  x 106)/(3 years x weekday volume x segment length x 
365 days). 
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Exhibit 7B Crash Data Summary (Jan. 1, 2006 – Dec. 31, 2008) – Continued 
Intersection 

 
Goret Road Grant Road 

Ironwood Hills 
Drive-Driveways 
West of Silverbell 

Grant Road-
Driveways East of 

Silverbell 

Crash Type Number % Number % Number % Number % 

Angle 0 0% 9 15% 7 88% 3 13% 

Rear-end 5 71% 12 20% 0 0% 4 17% 

Turning 1 14% 24 41% 0 0% 12 50% 

Sideswipe 0 0% 7 12% 1 12% 2 8% 

Single Vehicle 1 14% 1 2% 0 0% 1 4% 

Ped/Bike 0 0% 1 2% 0 0% 0 0% 

Backing 0 0% 2 3% 0 0% 0 0% 

U-turn 0 0% 0 0% 0 0% 0 0% 

Motorcycle 0 0% 1 2% 0 0% 0 0% 

Head-on 0 0% 1 2% 0 0% 1 4% 

Unknown 0 0% 1 2% 0 0% 1 4% 

Total Crashs 7   59   8   24   

Daily Traffic 15,200   45,600   21,000   33,200   

Crash Rate1,2 0.42   1.18   0.34   0.66   

         

Fatal   0% 0 0% 0 0% 0 0% 

Injury 2 29% 22 37% 2 25% 7 29% 
Property 

Damage Only 5 71% 37 63% 6 75% 17 71% 
1. Intersection crash rates refer to the number of crashes per million vehicles entering the 
intersection. 
Rate = (number of 3-year crashes  x 106)/(3 years x weekday entering volume x 365 days). 

2. Segment crash rates refer to the number of crashes per million vehicles-miles of travel. 
Rate = (number of 3-year crashes  x 106)/(3 years x weekday volume x segment length x 365 
days). 
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Exhibit 7C Crash Data Summary (January 1, 2006 – December 31, 2008) – Continued 

Segment 

 
Ina Rd.-Sunset Rd. 

El Camino De Cerro-
Sweetwater Dr. 

Sweetwater Dr.-
Goret Rd. 

Goret Rd.- 
Grant Rd. 

Crash Type Number % Number % Number % Number % 

Angle 1 7% 0 0% 2 13% 6 18% 

Rear-end 5 36% 6 67% 7 44% 7 21% 

Turning 0 0% 0 0% 1 6% 10 30% 

Sideswipe 0 0% 1 11% 0 0% 4 12% 

Single 
Vehicle 

8 57% 1 11% 4 25% 4 12% 

Ped/Bike 0 0% 0 0% 0 0% 0 0% 

Backing 0 0% 0 0% 0 0% 0 0% 

U-turn 0 0% 1 11% 0 0% 0 0% 

Motorcycle 0 0% 0 0% 0 0% 1 3% 

Head-on 0 0% 0 0% 1 6% 0 0% 

Unknown 0 0% 0 0% 1 6% 1 3% 

Total Crashs 14  9  16  33  

Daily Traffic 6,600  14,700  11,800  16,400  

Length (mi) 3.00  1.15  1.39  0.96  

Crash Rate1,2 0.65  0.49  0.89  1.91  

         

Fatal 0 0% 0 0% 1 6% 0 0% 

Injury 3 21% 3 33% 7 44% 10 30% 

Property 
Damage Only 

11 79% 6 67% 8 50% 23 70% 

1. Intersection crash rates refer to the number of crashes per million vehicles entering the intersection. 

Rate = (number of 3-year crashes  x 106)/(3 years x weekday entering volume x 365 days). 

2. Segment crash rates refer to the number of crashes per million vehicles-miles of travel. 

Rate = (number of 3-year crashes  x 106)/(3 years x weekday volume x segment length x 365 days). 
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SUMMARY OF CRASHES
PIMA COUNTY, ARIZONA 8A
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SUMMARY OF CRASHES (CONTINUED)
PIMA COUNTY, ARIZONA 8B
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2.8 ALTERNATIVE MODES  

Transit 

Route 21 (West Congress/Silverbell) currently provides weekday and weekend service on Silverbell 
Road between St. Mary’s Road and Goret Road.   There are five bus stops between Grant Road and 
Goret  Road.    Bus  headways  range  from  30 minutes  during  the  daytime  to  60 minutes  in  the 
evening. Currently, Sun Tran does not have  any plans  to  expand  transit  service  along Silverbell 
Road.   In addition to Sun Tran buses, school buses also frequently use Silverbell Road during the 
morning and afternoon pickup hours. The  following schools have bus pickup  locations along  the 
study corridor: Borton Elementary School, Robins Elementary School, Booth‐Fickett Math/Science 
Magnet Middle School, Mansfeld Middle School, Maxwell Middle School, Palo Verde High Magnet 
School, and Tucson High School. The pickup locations along Silverbell Road are at Painted Sunset 
Circle, Xochipilli Drive, Hills of Gold Drive, Silverbell Arrow Drive, Burlwood Way, Prichett Place, 
and Neosha Street. 

Bicycles 

Silverbell Road, between Grant Road and Sunset Road and from Abington Road  to Ina Road (3/4 
mile) is designated as a bike route with striped shoulders.  The shoulder width varies from 4‐6 feet 
in these sections.   The rest of the corridor, from Sunset Road to Abington Road,  is not designated 
for bicycle use as the paved shoulder widths are only one foot.  Still, the Silverbell Road corridor is 
a favorite for bicycle enthusiasts. 

Pedestrians 

Pedestrian facilities in the project area are limited primarily to unpaved, and in some segments, un‐
graded shoulders.   Sidewalk does exist within  the vicinity of  the commercial properties at Grant 
Road. Cross walks are provided only at  the signalized  intersection. Due  to  the  lack of pedestrian 
facilities,  as well  as  the  relatively  low density  of  both  residential  and  commercial development, 
pedestrian demand within  the  corridor  is very  low.    Implementation of bicycle/pedestrian paths 
along both banks of the Santa Cruz River as part of the Pima County river park system is planned.  
The path along the west side of the river will be the officially designated De Anza Trail. 

Trails 

A number of unimproved equestrian/hiking trails are located within the roadway corridor and are 
illustrated in Exhibit 9.  These include the shoulders of Silverbell Road itself, the Santa Cruz River, 
and several of the larger washes.   Equestrian activity within the corridor primarily occurs west of 
Silverbell Road and within  the Santa Cruz River.   Due  to  limited shoulders, activity  immediately 
adjacent  to Silverbell Road  is very  limited.   Crossing of Silverbell Road  to get  to  the Santa Cruz 
River is a more frequent occurrence. 
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2.9 LIGHTING AND ITS 

Current roadway lighting is limited to each of the signalized intersections and several unsignalized 
intersections  (Avenida Alber, Christopher Columbus Park entrance, and Sunset Road).   South of 
Grant Road,  continuous  roadway  lighting  is provided  on  Silverbell Road. The Town  of Marana 
outdoor  lighting  code  designates  Silverbell  Road  as  rural  with  lighting  levels  appropriate  for 
residential or agricultural land uses.  That portion of corridor within Pima County and the City of 
Tucson  is designated an urban  lighting area  in which  lighting  levels associated with  commercial 
and industrial activity, apartments, and suburban residential developments are allowed. 

Each of the three jurisdictions follows different practices for the installation of continuous roadway 
lighting.   The Town  of Marana  typically does not  install  continuous  roadway  lighting, but  only 
lights signalized intersections. Pima County only installs continuous roadway lighting in areas with 
a relatively high density of access points and/or heavy vehicular access activity, heavy pedestrian 
activity,  or where  there  is  a  history  of  nighttime  crashes  that may  be mitigated with  roadway 
lighting. While Pima County does not  typically  install  continuous  lighting on arterial  roadways, 
lighting  is often  installed at higher‐volume unsignalized  intersections  (side streets or driveways).  
Originally implemented in the late 1970’s, the City of Tucson has a formal program to evaluate and 
prioritize  roadway  lighting needs.   Over  the  last 30 years,  the City has upgraded and expanded 
their  roadway  lighting  system  in  order  to  improve  public  safety.    The  Tucson  Comprehensive 
Roadway  Illumination  Study, which was  last  updated  in  2003,  recommends  a  program  to  add 
roadway  lighting  to  84 miles  of  arterials within  the  City  over  a  10‐year  period.    The  program 
includes  the section of Silverbell Road  from Grant Road  to  the city  limits north of El Camino del 
Cerro.  Inclusion  of  this  section  of  Silverbell  Road  in  the  current  arterial  lighting  program was 
significantly influenced by the presence of deficient roadway geometry.  Lighting along El Camino 
del Cerro between I‐10 and Silverbell Road is also planned. 

The City of Tucson has fiber optic cable attached to the TEP poles running between Grant Road and 
Sweetwater Drive.   While  there  are  no  specific  plans  to  extend  agency  owned  fiber  optic  cable 
within the corridor, City Communications has noted that it is desirable to link the City system with 
Marana.   City of Tucson Traffic Engineering utilizes  this  fiber optic  communications network  to 
link  its  signals  as well  as  the  recently  installed mesh  radio  system  to  the  regional  traffic  signal 
operations center.  Pima County and the Town of Marana routinely install fiber optic cable, or at a 
minimum the conduit and pull boxes, as part of their roadway CIP projects. 
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3. Future Conditions 

Traffic demand on Silverbell Road will grow as development occurs within  the corridor between    
I‐10  and  the  Tucson  Mountains  and  in  the  Town  of  Marana.  The  regional  transportation 
improvement plan developed by the RTA and approved by voters includes the widening of the 8‐
mile section of Silverbell Road from Ina Road to Grant Road to a 3 or 4-lane divided desert parkway 
to add capacity and improve safety.  Other planned improvements in the vicinity of Silverbell Road 
include extending Twin Peaks Road from Silverbell Road to I‐10 in Marana, extending Sunset Road 
from  Silverbell Road  to  I‐10  and River Road,  and grade  separating  the  railroad  crossings  at  Ina 
Road  and Ruthrauff Road.   Each  of  these  improvements  is  included  in  the PAG  regional  traffic 
forecasting model, as well as the recently completed widening of I‐10. 

3.1 TRAFFIC PROJECTIONS 

Future 30‐year traffic demands were developed utilizing 2040 projections produced by the current 
Pima Association of Governments (PAG) regional traffic forecasting model. Traffic projections were 
prepared for three scenarios of the Sunset Road extension, 

• Scenario 1 ‐ Sunset Road extension not in place; 

• Scenario 2 ‐ Sunset Road extension to I‐10 only; 

• Scenario 3 ‐ Sunset Road extension to River Road. 

The 2040 traffic projections are presented in Exhibits 10A, 10B, and 10C and are summarized below. 

• The extension of Sunset Road is projected to carry 17,000 vpd.  The Sunset Road connection 
will not generate new  trips on Silverbell Road, but will reroute  trips  that use Grant Road, 
Ina Road, and El Camino del Cerro to cross the Santa Cruz River. 

• Traffic demand on Silverbell Road north of Sunset Road is expected to grow from 7,500 vpd 
to some 22,000 vpd (nearly 200% growth) over the next 30 years. Much of this growth will 
be generated by development  in Marana, although significant growth  is projected west of 
Silverbell Road  in  the vicinity of Sunset Road.   While development along Silverbell Road 
will  be  limited,  it will  also  contribute  to  overall  corridor  traffic  growth.  Traffic  between 
Sunset Road and El Camino del Cerro is projected to more than double (120% growth) while 
lesser growth (60‐80%) is expected to occur between El Camino del Cerro and Grant Road. 
PAG’s  predicted  negative  growth  south  of  Grant  Road  was  adjusted  to  reflect  a  small 
amount of growth (13%) over the 30 year period. 

• Traffic growth on  Ina Road west of Silverbell Road  is projected  to be  relatively  low  (5%) 
when  compared  to  Silverbell  Road.    This  small  amount  of  growth  is  influenced  by  the 
zoning along Ina Road that only allows for low density residential development.   
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• On Sunset Road, PAG predicts high  traffic growth  (300%) generated by  future  residential 
development west of Silverbell Road. Still, future traffic volumes on Sunset Road to the west 
are projected to reach only approximately 5,000 vpd. 

•  On El Camino Del Cerro, PAG predicts low growth to the west of Silverbell Road, which is  
reasonable considering that zoning along El Camino Del Cerro allows for only low density 
residential development and most of  the  surrounding area  is already built out. On Grant 
Road, PAG predicts moderate growth  to  the west of  Silverbell Road  (2%)  and  almost no 
growth to the east of Silverbell Road. This is due to the moderate population growth of the 
surrounding area and the widened I‐10 which will attract traffic from Silverbell Road. 

• Goret Road, west of  Silverbell Road,  is  also projected  to have high  traffic growth  (230%) 
with volumes  reaching  some 6,700 vpd. PAG’s  current  traffic  forecasting model does not 
include Goret Road east of Silverbell Road, however, based on current development plans, 
145  single  family  houses  will  be  built  in  this  area.  This  planned  development  could 
ultimately generate as many as 1,400 daily trips based on a typical residential trip rate of 10 
trip ends/day (ITE Trip Generation Manual). 

Using  existing  traffic  factors  and  turning  movement  counts,  as  well  as  projected  turning 
percentages produced by PAG, 2040 peak period turning volumes were developed and used in the 
analysis  of  intersection  capacity  requirements.  These  turning  volumes  are  included  with  the 
intersection  analysis  results  in  Exhibits  13A,  13B,  and  13C,  respectively.  Worksheets  used  to 
develop the future turning movement volumes are provided in Appendix E. 
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Exhibit 10A Traffic Projections – Scenario 1 

PAG 
Assumed For This 

Study 
Roadway Segment 

Existing ADT 
(year) 

2040 
% 

Growth 
2040 

% 
Growth 

West 10,000(2007) 12,300 23% 12,300 23% 
Ina Rd 

East 16,500(2006) 18,900 15% 19,300 17% 

West 1,400(2004) 4,800 240% 4,800 240% 
Sunset Rd 

East N/A N/A N/A N/A N/A 

West 7,700(2009) 8,300 8% 8,300 8% 
El Camino Del Cerro 

East 16,800(2009) 23,700 41% 23,700 41% 

West 5,000(2007) 11,800 136% 11,800 136% 
Sweetwater Dr 

East N/A N/A N/A 600 N/A 

West 2,000(2005) 6,700 235% 6,700 235% 
Goret Rd 

East N/A N/A N/A 1,400 N/A 

West 20,300(2006) 30,900 52% 31,500 55% Ironwood Hills 
Dr/Grant Rd East 33,300(2007) 34,000 2% 38,400 13% 

North of Ina 9,800(2005) 24,000 145% 24,000 145% 

South of Ina 6,500(2009) 22,100 240% 22,100 240% 

North of Sunset 9,300(2007) 21,100 127% 21,100 127% 

South of Sunset Rd 10,100(1999) 21,500 113% 21,500 113% 

North of El Camino Del 
Cerro 

10,100(1999) 22,900 126% 22,900 126% 

El Camino Del Cerro – 
Sweetwater 

15,600(2009) 28,500 83% 28,500 83% 

South of Sweet Water 11,500(2006) 20,700 80% 20,700 80% 

North of Goret 11,500(2006) 20,700 80% 20,700 80% 

South of Goret 16,800(2009) 23,300 39% 23,300 39% 

North of Ironwood 
Hill/Grant 

16,800(2009) 28,400 69% 28,400 69% 

Silverbell Rd 

South of Ironwood 
Hill/Grant 

21,200(2006) 20,600 -0.3% 24,800 17% 
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Exhibit 10B Traffic Projections – Scenario 2 

PAG 
Assumed For This 

Study 
Roadway Segment 

Existing ADT 
(year) 

2040 
% 

Growth 
2040 

% 
Growth 

West 10,000(2007) 12,500 25% 12,500 25% 
Ina Rd 

East 16,500(2006) 16,800 2% 17,200 2% 

West 1,400(2004) 5,500 293% 5,500 293% 
Sunset Rd 

East N/A 17,500 N/A 17,500 N/A 

West 7,700(2009) 7,600 -1% 8,000 4% 
El Camino Del Cerro 

East 16,800(2009) 17,800 6% 17,800 6% 

West 5,000(2007) 12,300 146% 12,300 146% 
Sweetwater Dr 

East N/A N/A N/A 600 N/A 

West 2,000(2005) 6,700 235% 6,700 235% 
Goret Rd 

East N/A N/A N/A 1,400 N/A 

West 20,300(2006) 31,400 55% 32,000 58% Ironwood Hills 
Dr/Grant Rd East 33,300(2007) 31,900 -4% 36,300 9% 

North of Ina 9,800(2005) 24,300 148% 24,300 148% 

South of Ina 6,500(2009) 23,100 255% 23,100 255% 

North of Sunset 9,300(2007) 22,400 141% 22,400 141% 

South of Sunset Rd 10,100(1999) 21,200 110% 21,200 110% 

North of El Camino Del 
Cerro 

10,100(1999) 21,800 116% 21,800 116% 

El Camino Del Cerro – 
Sweetwater 

15,600(2009) 29,500 89% 29,500 89% 

South of Sweet Water 11,500(2006) 21,300 85% 21,300 85% 

North of Goret 11,500(2006) 22,000 91% 22,000 91% 

South of Goret 16,800(2009) 23,700 41% 23,700 41% 

North of Ironwood 
Hill/Grant 

16,800(2009) 28,700 71% 28,700 71% 

Silverbell Rd 

South of Ironwood 
Hill/Grant 

21,200(2006) 19,600 -8% 23,800 13% 

 



Silverbell Road – Ina Road to Grant Road  November 2009 

Project 9589.0 24 

Exhibit 10C Traffic Projections – Scenario 3 

PAG 
Assumed For This 

Study 
Roadway Segment 

Existing ADT 
(year) 

2040 
% 

Growth 
2040 

% 
Growth 

West 10,000(2007) 12,500 25% 12,500 25% 
Ina Rd 

East 16,500(2006) 16,900 2% 17,300 5% 

West 1,400(2004) 5,600 300% 5,600 300% 
Sunset Rd 

East N/A 17,000 N/A 17,000 N/A 

West 7,700(2009) 7,500 -3% 8,000 4% 
El Camino Del Cerro 

East 16,800(2009) 18,100 8% 18,100 8% 

West 5,000(2007) 12,300 146% 12,300 146% 
Sweetwater Dr 

East N/A N/A N/A 600 N/A 

West 2,000(2005) 6,700 235% 6,700 235% 
Goret Rd 

East N/A N/A N/A 1,400 N/A 

West 20,300(2006) 31,400 55% 32,000 58% Ironwood Hills 
Dr/Grant Rd East 33,300(2007) 31,800 -5% 36,200 9% 

North of Ina 9,800(2005) 24,100 146% 24,100 146% 

South of Ina 6,500(2009) 22,200 242% 22,200 242% 

North of Sunset 9,300(2007) 21,800 134% 21,800 134% 

South of Sunset Rd 10,100(1999) 22,900 126% 22,900 126% 

North of El Camino Del 
Cerro 

10,100(1999) 23,300 130% 23,300 130% 

El Camino Del Cerro – 
Sweetwater 

15,600(2009) 29,500 89% 29,500 89% 

South of Sweet Water 11,500(2006) 21,700 89% 21,700 89% 

North of Goret 11,500(2006) 22,400 95% 22,400 95% 

South of Goret 16,800(2009) 23,900 42% 23,900 42% 

North of Ironwood 
Hill/Grant 

16,800(2009) 28,900 72% 28,900 72% 

Silverbell Rd 

South of Ironwood 
Hill/Grant 

21,200(2006) 19,600 -8% 23,800 12% 

 

3.2 SIGNAL WARRANTS 

For Scenario 1, no Sunset Road extension on the east side of Silverbell Road, the Signal Warrant 1 
and 2 are met at the Sunset Road intersection using the projected 2040 peak‐hour turning volumes. 
It  is recommended that conduit and pullbox be  installed at this  intersection. If Sunset Road  is not 
extended  to  I‐10  as  planned,  Pima  County  transportation  engineering  staff  should monitor  the 
future traffic demand and safety at this intersection and install the signal control when needed. For 
the other two scenarios, the projected 2040 daily traffic on Sunset Road east of Silverbell Road will 
be over 17,000. Therefore, the signal control is required to accommodate the traffic demand at this 
intersection. The warrant analysis for the Scenarios 1 is provided in Appendix F. 
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3.3 CAPACITY AND LEVEL OF SERVICE ANALYSIS 

3.3.1 Methodology 

Future  intersection  and  roadway  lane  requirements  were  determined  based  on  the  results  of 
capacity and level of service analysis of the 2040 traffic forecasts. All three scenarios related to the 
Sunset Road extension were evaluated using Synchro. The following criteria were assumed for the 
intersection capacity and level of service analysis. 

• Percentages  of  heavy  vehicles  are  the  same  as  existing  conditions  if  greater  than  2%, 
otherwise 2%. 

• Peak‐hour factors are the same as existing if lower than 0.92, otherwise 0.92.  

• 4‐phase signal operation with permitted/protected left‐turn phasing, if needed. 

• Cycle lengths are optimized to minimize intersection delay. 

• Right‐turns on red are permitted. 

• Clearance interval (all red plus yellow) settings are the same as existing settings. 

• Considering  the wide  signal  spacing, Arrival  Type  3,  representing  random  arrivals, was 
assumed. 

Intersection  capacity  analysis worksheets  are provided  in Appendix G. The  intersection  level  of 
service  analysis  results  of  the  three  scenarios  are  summarized  in  Exhibits  11A,  11B,  and  11C, 
respectively. The intersection level of service analysis results and the required lane configuration to 
provide LOS D or better are summarized in Exhibits 13A, 13B, and 13C. 

3.3.2 Level of Service 

Level  of  Service  (LOS)  is  a  qualitative  measure  used  to  describe  how  a  roadway  facility  (an 
intersection or roadway section), operates under a given set of conditions. These conditions include, 
but are not limited to, vehicle and pedestrian volumes, number and width of lanes, grade, available 
shoulder and median widths, and  the  type of  traffic control  (traffic  signal,  stop  sign, etc.)  that  is 
present.  Six  levels  of  service  (LOS A  through  F)  are  defined  by  a  traffic  flow measure  that  is 
considered  a  primary  indicator  of  how  each  facility  type  is  operating.  For  signalized  and 
unsignalized intersections, this measure is the average time (seconds) that vehicles are delayed (not 
running  at normal operating  speed)  at  the  intersection. For  arterials,  the measure  is  the  average 
travel speed of vehicles. 

Considering  that  this  section  of  Silverbell  Road will  have  limited  access with  a  relatively  low 
frequency of driveways and side streets compared to a more commercialized arterial, such as Grant 
Road  or  Speedway  Boulevard,  the  overall  roadway  level  of  service  will  be  controlled  by  the 
operation of the signalized intersections. The LOS gradient for a signalized intersection is described 
as follows: 
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LOS 
Average Delay 

per Vehicle (sec) 

A <= 10 

B >10-20 

C >20-35 

D >35-55 

E >55-80 

F >80 

LOS Criteria 

City  of  Tucson,  Pima  County,  and  Town  of  Marana  roadway  design  guidelines  require  that 
improvements shall provide sufficient capacity so that roadway segments and intersections operate 
at LOS D or better based on the projected future traffic demand. 

3.3.3 Roadway Segment Capacity 

General roadway capacity requirements for Silverbell Road can be estimated using planning level 
roadway capacity thresholds adopted by PAG. PAG sets the capacities for 2‐ and 4‐lane roadways 
at 21,400 and 43,000 vehicles per day  (vpd). At a planning  level,  roadway  lane  requirements are 
typically determined based on 80% of the roadway capacity, which essentially reflects LOS D traffic 
operations. Applied to the PAG capacities, 2 and 4‐lane roadways can carry approximately 17,100 
and 34,400 vpd, respectively, at LOS D. Using these criteria, four through lanes on Silverbell Road 
will be required and to serve traffic demands projected for 2040 and beyond. 

The RTA’s transportation plan lists either a 3‐lane or 4‐lane options for the Silverbell Road section 
from El Camino Del Cerro to Ina Road. A 4‐lane cross section is preferred for several reasons. 

• The 2040 traffic projections on the section between El Camino Del Cerro and Ina Road range 
from 21,000 to 23,000 vpd. This demand level would result in LOS E or F on a 3‐lane facility.  

• The intersection capacity analysis indicated that two through lanes in each direction would 
be  required at  the  Ina Road, Sunset Road, and El Camino Del Cerro  intersections. This  is 
essentially a 4‐lane cross section. 

• A 3‐lane  cross  section would also  likely  require deceleration  lanes  for  right‐turn  traffic at 
most side streets considering the high speed design on Silverbell Road. This is essentially a 
4‐lane cross section. 

• The  additional  capacity  provided  by  4‐lane  cross  section will  allow  for  easier  and  safer 
access onto Silverbell Road from side streets and driveways. 

• Frequent  transitions  from a 3‐lane  roadway  to a 3‐lane plus deceleration  lanes or a 4‐lane 
cross section at signalized intersections would result in a non‐uniform roadway and would 
impact traffic flow. 
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3.3.4 Intersection Capacity 

The results of  the  intersection capacity analyses  indicate  that with  the provision of sufficient  turn 
lane capacity, a 4‐lane cross section will provide satisfactory (LOS D or better) traffic operations for 
projected 2040 traffic demand. The average delays for each intersection approach and for the entire 
intersection  generally  fall  within  the  range  of  delay  used  to  define  LOS  A  to  C  with  some 
exceptions. This  indicates  that  the  intersection  configurations provided  in Exhibit  13A,  13B,  and 
13C will provide some excess capacity to serve additional traffic demand beyond that predicted for 
2040. The traffic analysis results indicate that dual westbound left‐turn lanes are required at the El 
Camino Del Cerro  intersection  if Sunset Road  is not extended  (Scenario 1). Dual northbound and 
southbound left‐turn lanes will be required at Grant Road for all three scenarios. The intersection at 
Ina Road was recently reconstructed and opened in March 2009. The current lane configuration can 
accommodate the predicted 2040 traffic demand for all three scenarios. 
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Exhibit 11A Summary of Projected Future Traffic Conditions 

LOS and Average Delay (s/veh) 

Scenario 1 Scenario 2 Scenario 3 Intersection Approach 
Movement/ 
Approach 

AM PM AM PM AM PM 

LT B(18) C(22) B(18) C(21) B(18) C(21) 

TH+RT C(29) C(22) C(30) C(22) C(29) C(22) EB 

Approach C(29) C(22) C(29) C(22) C(29) C(22) 

LT D(36) B(13) C(32) B(13) C(32) B(13) 

TH C(21) B(20) C(21) B(19) C(21) B(19) 

RT B(11) B(14) B(11) B(14) B(11) B(14) 
WB 

Approach C(24) B(17) C(22) B(16) C(22) B(16) 

LT D(53) D(42) D(54) D(37) D(55) C(33) 

TH+RT C(34) C(22) C(35) C(22) C(35) C(22) SB 

Approach D(40) C(29) D(41) C(27) D(41) C(25) 

LT C(22) B(14) C(22) B(16) C(22) B(15) 

TH C(25) B(23) C(25) C(23) C(25) C(23) 

RT C(24) B(18) C(24) B(18) C(24) B(18) 
NB 

Approach C(25) C(21) C(25) C(21) C(25) C(21) 

Ina Rd/ 
Silverbell 

Rd 

Intersection C(32) C(21) C(32) C(21) C(32) C(21) 

LT B(17) B(18) C(23) C(22) C(21) C(22) 

TH N/A N/A C(26) C(26) C(25) C(26) 

RT B(18) B(17) C(25) C(25) C(24) C(25) 
EB 

Approach B(18) B(17) C(25) C(25) C(23) C(24) 

LT N/A N/A C(23) B(16) C(22) C(22) 

TH N/A N/A C(22) B(19) C(21) B(19) 

RT N/A N/A C(22) C(24) C(21) C(22) 
WB 

Approach N/A N/A C(23) C(21) C(21) C(22) 

LT N/A N/A B(11) B(14) B(10) B(16) 

TH A(5) A(3) B(12) B(13) B(13) B(13) 

RT A(5) A(3) B(9) B(12) B(11) B(12) 

SB 

Approach A(5) A(3) B(11) B(13) B(12) B(13) 

LT A(7) A(4) B(15) A(10) B(14) A(10) 

TH A(4) A(4) B(15) B(15) B(14) B(15) 

RT N/A N/A B(15) B(13) B(14) B(13) 
NB 

Approach A(4) A(4) B(15) B(14) B(14) B(14) 

Sunset Rd/ 
Silverbell 

Rd 

Intersection A(6) A(5) B(16) B(16) B(16) B(17) 
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Exhibit 11B Summary of Projected Future Traffic Conditions - Continued 

LOS and Average Delay (s/veh) 

Scenario 1 Scenario 2 Scenario 3 Intersection Approach 
Movement/ 
Approach 

AM PM AM PM AM PM 

LT B(15) B(16) B(13) B(16) B(13) B(17) 

TH D(36) C(22) C(27) B(20) C(29) C(20) 

RT C(23) B(20) B(19) B(18) B(20) B(18) 
EB 

Approach C(31) C(21) C(24) B(19) C(25) B(19) 

LT D(47) D(47) D(50) C(25) D(46) C(27) 

TH C(25) C(29) B(20) C(24) C(22) C(25) 

RT C(23) C(22) B(18) B(19) B(20) B(19) 
WB 

Approach D(38) C(34) D(36) C(23) C(34) C(24) 

LT D(47) C(31) C(29) C(33) D(42) C(29) 

TH D(38) C(23) C(27) C(21) C(33) C(21) 

RT C(22) B(20) B(18) B(18) B(20) B(18) 
SB 

Approach D(41) C(25) C(27) C(24) C(35) C(23) 

LT C(26) C(21) C(24) B(20) C(26) B(19) 

TH C(26) C(30) C(22) C(29) C(26) C(29) 

RT C(21) B(13) B(16) B(14) C(16) B(14) 
NB 

Approach C(23) C(23) B(20) C(23) C(22) C(23) 

El Camino 
Del Cerro 

/Silverbell 
Rd 

Intersection C(34) C(28) C(26) C(23) C(29) C(23) 

LT+TH C(27) B(14) C(28) B(16) C(28) B(16) 

RT B(17) B(13) B(17) B(15) B(16) B(15) EB 

Approach C(23) B(13) C(23) B(16) C(23) B(16) 

LT B(13) B(11) B(13) B(12) B(13) B(12) 

TH+RT B(15) B(12) B(15) B(14) C(34) B(14) WB 

Approach B(14) B(12) B(14) B(14) C(24) B(14) 

LT B(14) B(10) B(14) B(12) B(16) B(12) 

TH C(28) B(14) C(26) B(17) C(34) B(17) 

RT B(17) B(12) B(17) B(15) B(18) B(15) 

SB 

Approach C(25) B(13) C(24) B(16) C(31) B(16) 

LT D(46) B(19) D(50) B(10) C(27) B(10) 

TH B(10) B(10) B(10) B(11) B(10) B(11) 

RT A(9) A(8) A(9) A(8) A(9) A(8) 
NB 

Approach C(20) B(12) C(21) B(11) B(15) B(11) 

Sweetwater 
Dr 

/Silverbell 
Rd 

Intersection C(23) B(12) C(23) B(13) C(24) B(13) 
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Exhibit 11C Summary of Projected Future Traffic Conditions - Continued 

LOS and Average Delay (s/veh) 

Scenario 1 Scenario 2 Scenario 3 Intersection Approach 
Movement/ 
Approach 

AM PM AM PM AM PM 

LT B(17) B(19) B(20) B(18) B(17) B(20) 

TH+RT C(23) B(19) C(27) B(18) C(23) B(20) EB 

Approach C(22) B(19) C(27) B(18) C(22) B(20) 

LT B(19) B(19) C(22) B(19) B(19) B(20) 

TH+RT B(17) B(18) B(20) B(18) B(17) B(19) WB 

Approach B(18) B(19) C(21) B(18) B(18) B(19) 

LT A(6) A(4) A(6) A(4) A(6) A(4) 

TH B(10) A(4) B(10) A(4) B(11) A(5) 

RT A(6) A(3) A(6) A(3) A(6) A(4) 
SB 

Approach B(10) A(4) B(10) A(4) B(10) A(5) 

LT C(28) A(7) D(35) A(7) C(28) A(8) 

TH A(8) A(5) A(8) A(6) A(8) A(6) 

RT A(7) A(4) A(6) A(4) A(7) A(4) 
NB 

Approach B(10) A(6) B(11) A(6) B(10) A(6) 

Goret Rd 
/Silverbell 

Rd 

Intersection B(12) A(6) B(13) A(6) B(12) A(7) 

LT C(25) D(49) C(27) D(48) C(26) D(48) 

TH D(46) C(26) D(49) C(29) D(48) C(29) 

RT C(31) C(23) C(32) C(25) C(31) C(25) 
EB 

Approach D(39) C(33) D(40) C(34) D(39) C(34) 

LT D(49) C(25) D(49) C(26) D(45) C(26) 

TH C(27) D(44) C(27) D(49) C(27) D(48) 

RT C(25) D(37) C(25) D(39) C(25) D(38) 
WB 

Approach C(33) D(39) C(34) D(42) C(32) D(41) 

LT C(30) D(48) C(34) D(50) D(36) D(48) 

TH D(35) C(27) D(41) C(25) D(43) C(25) 

RT B(20) C(23) C(20) C(22) C(20) C(22) 

SB 

Approach C(32) C(31) D(36) C(31) D(38) C(30) 

LT D(36) C(34) D(37) C(31) D(37) C(31) 

TH C(21) D(44) C(22) D(51) C(23) D(49) 

RT B(20) C(23) C(20) C(22) C(21) C(22) 
NB 

Approach C(23) D(38) C(24) D(43) C(25) D(41) 

Ironwood 
Hills Dr 

/Grant Rd 
/Silverbell 

Rd 

Intersection C(33) D(36) C(35) D(39) C(35) D(38) 
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4. Proposed Improvements 

Proposed roadway improvements are based on the results of analysis of existing and future traffic 
operations, analysis of crash data, and roadway design guidelines  from  the City of Tucson, Pima 
County, and the Town of Marana. The following proposed roadway improvements are intended to 
provide  the necessary  capacity,  roadway geometry,  and multi‐modal  facilities  to provide  a high 
level of traffic operations and safety to serve existing and future traffic demand that is expected to 
increase by 100% or more over the next 20 to 30 years.  

4.1 DESIGN PARAMETERS 

The following roadway design criteria are recommended for this project: 

Design Speed – The existing posted speed  limit  is 45 mph between  Ina Road and Goret Road, 40 
mph between Goret Road and Grant Road. A design speed of 50 mph is recommended between Ina 
Road and Goret Road and a design  speed of 45 mph  is  recommended between Goret Road and 
Grant Road. The posted speed  limit  is  recommended  to be 45 mph between  Ina Road and Goret 
Road,  and  40 mph  between Goret  Road  and Grant  Road.  The  posted  speed  of  40 mph  in  the 
southern  segment  is  consistent  with  the  current  land  use  and  with  the  posted  speed  for  the 
Silverbell Road section south of Grant Road. 

Stopping Sight Distance – Stopping sight distance should be a minimum of 425  feet  for a design 
speed of 50 mph based on the design criteria provided  in the 2004 AASHTO Policy on Geometric 
Design of Highways and Streets [10]. 

Clear Zone – Clear zone should be a minimum of 20 feet based on the criteria for a 50 mph design 
speed provided in the 2004 update of the AASHTO Roadside Design Guide [11]. 

Median – Considering the design speed, future traffic demand, and access control requirements, a 
raised median is preferred over a flush median.   

Median  and Lane Widths  – Considering  that  Silverbell Road  is designated  as  a  scenic  route,  in 
order to minimize the overall roadway cross section, the minimum median and lane widths defined 
by Pima County  for environmentally  sensitive  roadways are preferred over  the  standard City of 
Tucson, Pima County,  and Town  of Marana widths.   These  include  a  20‐foot median,  a  12‐foot 
inside  travel  lane,  an  11‐foot  outside  travel  lane,  and  a minimum  paved  shoulder  of  5‐feet  not 
including a gutter pan. 

Design Vehicle – Considering the functional classification of Silverbell Road as a principal arterial, 
the roadway should be designed to accommodate a WB‐50 semi‐trailer combination at a minimum 
with  a WB‐67 vehicle preferred. The design  of median  openings will use  an  appropriate design 
vehicle  to  accommodate U‐turns  by  passenger  cars  as well  as  passenger  vehicles  pulling  horse 
trailers. 
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4.2 ROADWAY CROSS SECTION 

The  analysis  of  future  traffic  demands  indicates  that  a  4‐lane  divided  section with  bicycle  and 
pedestrian  facilities will provide sufficient  roadway capacity  to serve projected corridor  traffic  in 
2040.  A recommended typical cross section is provided in Exhibit 12. 

4.3 INTERSECTIONS 

Based  on  the  capacity  analysis  results,  the  intersection  lane  configurations  provided  in  Exhibits 
13A, 13B, 13C are required.  

4.4 MEDIAN OPENINGS AND ACCESS 

AASHTO  [10]  considers a divided  roadway with a  raised median  the preferred  cross  section  for 
arterials with  a  design  speed  of  45 mph  or  greater,  particularly with  high  volumes  of  through 
traffic.  Several  of  the more  important  advantages  and  disadvantages  of  a  raised median  on  an 
arterial include: 

• Discourages strip development and encourages large planned development. 

• Reduces mid‐block crashes. 

• Reduces vehicle conflicts at driveways. 

• Reduces crash severity. 

• Increases U‐turn volume at median openings and intersections. 

• Can reduce left‐turn capacity at a signalized intersection. 

• Restricts direct access to adjoining properties. 

Considering  that  Silverbell Road will  function  as  a  principal  arterial  roadway,  and  as  such  the 
roadway  design must  provide  a  high  level  of  traffic  safety  and  operations,  a  raised median  is 
appropriate.  

Currently  there  are  5  signalized  intersections,  1  major  cross  street,  25  minor  cross  streets,  53 
residential driveways,  and  14  existing  commercial driveways  along  Silverbell Road between  Ina 
Road and Grant Road. Additional access points will also be required to serve future residential and 
commercial  development  within  the  corridor.  The  City  of  Tucson  Transportation  Access 
Management  Guidelines  and  the  Pima  County  Roadway  Design  Guidelines  recommend  that 
median openings  should be  spaced no  closer  than 660  feet on a  suburban arterial and ¼ mile  is 
preferred.   Providing median openings within  the  functional  limits of a signalized  intersection  is 
highly discouraged.  

The spacing of traffic signals is dependent upon a number of factors, however, ½ mile is generally 
the accepted minimum for a principal arterial.  
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There  are  90 minor  cross  streets  and driveways within  the  study  section. The need  to maintain 
access must  be  balanced with  the  operational  and  safety  requirements  required  for  a  principal 
arterial.  

A proposed access plan, illustrated in Exhibits 14A, 14B, 14C, 14D, and 14E, minimizes the number 
of median openings while providing as much direct access to adjacent properties as possible while 
considering the median opening criteria specified by each agency for an arterial roadway.   Where 
access is restricted to right‐in/right‐out only, frequently spaced U‐turn opportunities will need to be 
provided.  The proposed plan includes the access requirement for future developments (Driveways 
4, 75 and 78), and also recommends that at several locations driveways serving adjacent individual 
residences  be  combined.    These  locations  include:  driveways  18  and  19,  driveways  21  and  88,  
driveways 30, 85 and 86, driveways 40 and 41, driveways 43 and 44, driveways 54 and 70. It is also 
recommended  that driveways 34 and 35 be  removed because  they are  located  too close  to  the El 
Camino Del Cerro/Silverbell Road intersection. 
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TYPICAL CROSS SECTION
PIMA COUNTY, ARIZONA 12

EXHIBIT
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PROPOSED INTERSECTION LANE CONFIGURATION
2040 ANALYSIS RESULTS, NO SUNSET ROAD EXTENSION 13A

EXHIBIT
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2040 LANE CONFIGURATION

2040 AM PEAK PERIOD

2040 PM PEAK PERIOD
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PROPOSED INTERSECTION LANE CONFIGURATION
2040 ANALYSIS RESULTS, SUNSET ROAD EXTENDS TO I-10 13B

EXHIBIT
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PROPOSED INTERSECTION LANE CONFIGURATION
2040 ANALYSIS RESULTS, SUNSET ROAD EXTENDS TO RIVER ROAD 13C
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EXISTING ACCESS POINTS AND PROPOSED MEDIAN OPENING LOCATIONS
PIMA COUNTY, ARIZONA 14A
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EXISTING ACCESS POINTS AND PROPOSED MEDIAN OPENING LOCATIONS
PIMA COUNTY, ARIZONA 14B
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EXISTING ACCESS POINTS AND PROPOSED MEDIAN OPENING LOCATIONS
PIMA COUNTY, ARIZONA 14C
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EXISTING ACCESS POINTS AND PROPOSED MEDIAN OPENING LOCATIONS
PIMA COUNTY, ARIZONA 14D
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EXISTING ACCESS POINTS AND PROPOSED MEDIAN OPENING LOCATIONS
PIMA COUNTY, ARIZONA 14E
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4.4 RIGHT-TURN DECELERATION LANES 

Signalized Intersections 

Exclusive  right‐turn  lane  requirements  at  signalized  intersections were determined based on  the 
capacity and  level of service analysis.   As shown  in Exhibits 13A, 13B, and 13C, northbound and 
southbound  right‐turn  lanes will be  required at all  existing  signalized  intersections as well as at 
Sunset  Road  which  will  be  signalized.  Eastbound  and  westbound  right‐turn  lanes  are 
recommended  at  Sunset Road, El Camino del Cerro,  and Grant Road.   No  additional  exclusive 
right‐turn lanes are required at the recently reconstructed intersection at Ina Road. 

Unsignalized Intersections 

Exclusive right‐turn deceleration  lane requirements at unsignalized  intersections  (side streets and 
driveways) were  evaluated using  the methodology described  in NCHRP Report  457, Evaluating 
Intersection  Improvements: An Engineering  Study Guide  [12].   This methodology  considers  the 
right‐turn volume, mainline volume, number of mainline lanes, and speed in determining the need 
for a deceleration  lane.   The methodology  is provided  in Exhibit 15.   Only  those side streets with 
daily traffic volumes exceeding 100 were evaluated. Peak‐hour right‐turn volumes were estimated 
based  on  the  potential  presence  of  a  future  median  opening.    Where  median  openings  are 
recommended,  the  right‐turn  volume was  assumed  to  be  one‐half  of  the  total  inbound  volume.  
Where a median opening  is not expected  to be provided, all  inbound  traffic are right  turns.   The 
evaluation assumed a speed limit of 45 mph from Ina Road to Goret Road and a speed limit of 40 
mph from Goret Road to Grant Road.  

The evaluation results, summarized in Exhibit 16, indicate that right‐turn deceleration lanes should 
be considered at six locations, all of which are located between Goret Road and Grant Road.  Note 
that at each of  these six  locations,  the estimated  right‐turn volumes only slightly exceed  the  turn 
lane  threshold.    At  none  of  the  locations  evaluated  is  a  deceleration  lane  clearly  warranted.  
Provision of a deceleration  lane at Christopher Columbus Park should be considered since heavy 
traffic does occur during special events throughout the year.    
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Exhibit 15 Right-Turn Deceleration Lane Evaluation Methodology 
(Source: NCHRP Report 457) 

 

 

4.5 TRAFFIC SIGNAL WARRANTS 

Although a signal is not currently warranted, expected traffic growth on both Silverbell Road and 
Sunset Road will  justify the  installation of a signal at that  location. Signal warrant worksheets for 
projected 2040 traffic demands are provided in Appendix F.  Since a signal at this intersection may 
be warranted before either the planned widening of Silverbell Road or the extension of Sunset Road 
occurs, traffic conditions at this location should be monitored annually.   Currently, there does not 
appear  to  be  a  need  for  pedestrian  signals,  however,  mid‐block  HAWK  signals  should  be 
considered when warranted.   The need  for  a HAWK  signal  at  Introspect Drive where  a  charter 
school  is  located  should  be  evaluated  during  the  design  phase  of  the  Silverbell Road widening 
project. City  of  Tucson  criteria  for  the  installation  of HAWK  signals  is  included  in  the City  of 
Tucson Transportation Access Management Guidelines and are included in Appendix H. 

4.6 QUEUING ANALYSIS 

A  queuing  analysis  was  conducted  to  determine  turn‐lane  storage  requirements  at  signalized 
intersections based on projected 2040 traffic demands. The recommended storage lengths represent 
the 95th percentile queue lengths generated by the Synchro model and the minimum requirements 
per Pima County, City of Tucson and Town of Marana design guidelines. The speed  limit of  the 
proposed Sunset Road extension  is assumed  to be 35 mph. The  recommended minimum  storage 
lengths are provided  in Exhibit 17A, 17B, and 17C.   At unsignalized  intersections,  the minimum 
turn  lane  storage  length  should be 150  feet.   Detailed queuing  information on which  the  storage 
recommendations are based are provided in Appendix I.  
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Exhibit 16 Right-Turn Deceleration Lane Evaluation Results 
 

Cross Street Dirn. 

Inbound 
Peak 
Hour 

Volume 
AM(PM) 

Est. 
Peak 
Hour 
Right-

Turn Vol 
AM(PM) 

2040 
Mainline 

Directional 
Volume 
AM(PM) 

Warrant 
met? 

New development,  South of 
Ina SB 8(8) 8(8) 1015(570) No 

Abington Rd SB 4(49) 2(25) 1015(570) No 

Belmont Rd SB 24(48) 12(24) 1015(570) No 

Desert Foothill Dr SB 9(19) 5(10) 1015(570) No 

Panorama Dr SB 9(21) 5(11) 1015(570) No 

Mallow Ln SB 9(20) 5(10) 1000(540) No 

Desert Zinnia Dr SB 9(16) 5(8) 1000(540) No 

Sunset Dune Pl SB 11(14) 6(7) 1000(540) No 

Aveniada Albor SB 27(64) 14(32) 1250(780) No 

Neosha St SB 10(23) 5(12) 1250(780) No 

Xochipilli Dr  SB 12(33) 6(17) 1650(850) No 

Silverbell Tree Dr East Leg NB 30(72) 15(36) 855(1490) Yes 

Silver Arrow Dr East Leg NB 22(71) 11(36) 855(1490) Yes 

Prichett Pl SB 4(22) 2(11) 1650(850) No 

Silver Vista Pl SB 18(14) 18(14) 1650(850) Yes 

Painted Sunset Cl NB 15(41) 8(21) 855(1490) Yes 

Frostwood Ln NB 13(19) 13(19) 855(1490) Yes 

Burlwood Way NB 7(54) 4(27) 855(1490) Yes 

Silver Sun Dr SB 28(35) 14(18) 1650(850) No 
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Exhibit 17A Turn-Lane Storage Requirements – Scenario 1 

Intersection 
Turning 

Bay 

2040 
Design 

Vol 

Estimated 
Queue, ft 

Recommended 
Minimum 

Storage, ft 
Comment 

EB LT 34 30 150 Minimum Requirement 

WB LT 122 92 150 Minimum Requirement 

WB RT 355 121 150 Minimum Requirement 

SEB LT 345 229 230   

NWB LT 181 86 150 Minimum Requirement 

Ina Rd/ 
Silverbell Rd 

NWB RT 154 46 150 Minimum Requirement 

EB LT 72 41 110 Minimum Requirement 

EB RT  132 55 110 Minimum Requirement 

SEB RT 109 18 150 Minimum Requirement 
Sunset Rd/ 

Silverbell Rd 

NWB LT 112 39 150 Minimum Requirement 

EB LT 12 13 150 Minimum Requirement 

EB RT  186 51 150 Minimum Requirement 

WB LT 535 235x2 235x2 Dual Left-Turn Lanes 

WB RT 398 64 150 Minimum Requirement 

SB LT 368 311 315 Consider Dual Left-Turn Lanes 

SB RT 23 17 150 Minimum Requirement 

NB LT 125 77 150 Minimum Requirement 

El Camino Del 
Cerro/  

Silverbell Rd 

NB RT 489 256 260   

EB RT  240 60 150 Minimum Requirement 

WB RT 15 9 110 Minimum Requirement 

SB LT 12 15 150 Minimum Requirement 

SB RT 282 51 150 Minimum Requirement 

NB LT 225 185 185  

Sweetwater Dr 
/Silverbell Rd 

NB RT 10 8 150 Minimum Requirement 

EB LT 41 33 110 Minimum Requirement 

WB LT 53 50 110 Minimum Requirement 

SB LT 23 12 150 Minimum Requirement 

SB RT 91 13 150 Minimum Requirement 

NB LT 239 125 150 Minimum Requirement 

Goret Rd/ 
Silverbell Rd 

NB RT 42 9 150 Minimum Requirement 

EB LT 304 273 275  

EB RT  325 216 220   

WB LT 303 225 225  

WB RT 415 321 325   

SB LT 436 119x2 285x2 Existing Storage 

SB RT 262 58 110 Minimum Requirement 

NB LT 322 98x2 225x2 
Available Space for Dual       

Left-Turn Lanes 

Ironwood Hills 
Dr/Grant Rd/ 
Silverbell Rd 

NB RT 252 56 110 Minimum Requirement 
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Exhibit 17B Turn-Lane Storage Requirements - Scenario 2 (Continued) 

Intersection 
Turning 

Bay 

2040 
Design 

Vol 

Estimated 
Queue, ft 

Recommended 
Minimum 

Storage, ft 
Comment 

EB LT 34 30 150 Minimum Requirement 

WB LT 94 64 150 Minimum Requirement 

WB RT 344 115 150 Minimum Requirement 

SEB LT 349 241 245   

NWB LT 184 88 150 Minimum Requirement 

Ina Rd/ 
Silverbell Rd 

NWB RT 138 44 150 Minimum Requirement 

EB LT 64 42 110 Minimum Requirement 

EB RT  105 38 110 Minimum Requirement 

WB LT 250 139 140  

WB RT 406 122 125  

SEB LT 404 163 165  

SEB RT 87 28 150 Minimum Requirement 

NWB LT 102 57 150 Minimum Requirement 

Sunset Rd/ 
Silverbell Rd 

NWB RT 274 52 150 Minimum Requirement 

EB LT 12 11 150 Minimum Requirement 

EB RT  185 43 150 Minimum Requirement 

WB LT 405 224 225 Consider Dual Left-Turn lanes  

WB RT 236 47 150 Minimum Requirement 

SB LT 217 139 150 Minimum Requirement 

SB RT 29 18 150 Minimum Requirement 

NB LT 132 73 150 Minimum Requirement 

El Camino Del 
Cerro/ 

Silverbell Rd 

NB RT 422 121 150 Minimum Requirement 

EB RT  279 80 150 Minimum Requirement 

WB RT 15 10 110 Minimum Requirement 

SB LT 11 14 150 Minimum Requirement 

SB RT 257 50 150 Minimum Requirement 

NB LT 229 189 190  

Sweetwater Dr 
/Silverbell Rd 

NB RT 10 8 150 Minimum Requirement 

EB LT 41 35 110 Minimum Requirement 

WB LT 53 59 110 Minimum Requirement 

SB LT 16 11 150 Minimum Requirement 

SB RT 102 13 150 Minimum Requirement 

NB LT 225 142 150 Minimum Requirement 

Goret Rd/ 
Silverbell Rd 

NB RT 51 10 150 Minimum Requirement 

EB LT 316 279 280  

EB RT  330 208 210   

WB LT 287 217 220  

WB RT 392 308 325   

SB LT 453 136x2 285x2 Existing Storage 

SB RT 272 53 110 Minimum Requirement 

NB LT 303 90x2 225x2 
Available Space for Dual       

Left-Turn Lanes 

Ironwood Hills 
Dr/ Grant Rd/ 
Silverbell Rd 

NB RT 277 53 110 Minimum Requirement 
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Exhibit 17C Turn-Lane Storage Requirements - Scenario 3 (Continued) 

Intersection 
Turning 

Bay 

2040 
Design 

Vol 

Estimated 
Queue, ft 

Recommended 
Minimum 

Storage, ft 
Comment 

EB LT 34 30 150 Minimum Requirement 

WB LT 98 67 150 Minimum Requirement 

WB RT 345 116 150 Minimum Requirement 

SEB LT 346 235 245   

NWB LT 183 86 150 Minimum Requirement 

Ina Rd/ 
Silverbell Rd 

NWB RT 136 43 150 Minimum Requirement 

EB LT 65 41 110 Minimum Requirement 

EB RT  107 37 110 Minimum Requirement 

WB LT 366 188 190  

WB RT 379 106 110 Minimum Requirement 

SEB LT 351 132 150 Minimum Requirement 

SEB RT 85 29 150 Minimum Requirement 

NWB LT 90 49 150 Minimum Requirement 

Sunset Rd/ 
Silverbell Rd 

NWB RT 328 50 150 Minimum Requirement 

EB LT 12 11 150 Minimum Requirement 

EB RT  185 45 150 Minimum Requirement 

WB LT 412 245 245 Consider Dual Left-Turn lanes   

WB RT 227 47 150 Minimum Requirement 

SB LT 227 182 180  

SB RT 29 20 150 Minimum Requirement 

NB LT 129 70 150 Minimum Requirement 

El Camino Del 
Cerro/ 

Silverbell Rd 

NB RT 422 119 150 Minimum Requirement 

EB RT  250 44 150 Minimum Requirement 

WB RT 15 27 110 Minimum Requirement 

SB LT 11 15 150 Minimum Requirement 

SB RT 272 52 150 Minimum Requirement 

NB LT 238 177 180  

Sweetwater Dr 
/Silverbell Rd 

NB RT 10 8 150 Minimum Requirement 

EB LT 41 37 110 Minimum Requirement 

WB LT 53 50 110 Minimum Requirement 

SB LT 16 10 150 Minimum Requirement 

SB RT 106 13 150 Minimum Requirement 

NB LT 224 126 150 Minimum Requirement 

Goret Rd/ 
Silverbell Rd 

NB RT 60 11 150 Minimum Requirement 

EB LT 316 279 280  

EB RT  330 202 205   

WB LT 283 203 205  

WB RT 388 302 325   

SB LT 440 145x2 285x2 Existing Storage 

SB RT 266 53 110 Minimum Requirement 

NB LT 319 95x2 225x2 
Available Space for Dual       

Left-Turn Lanes 

Ironwood Hills 
Dr/ Grant Rd/ 
Silverbell Rd 

NB RT 289 55 110 Minimum Requirement 
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4.7 ALTERNATIVE MODES 

Transit 

Currently fixed‐route transit service  is not available along Silverbell Road corridor north of Goret 
Road.  While  Sun  Tran  has  no  current  plans  to  extend  transit  service  along  the  corridor, 
implementation  of  expanded  service  is  planned  by Marana.    In  order  to  better  accommodate 
existing  service, bus pullouts  should be  included on  the north and  south  legs of  the Grant Road 
intersection, if possible. When transit service is extended further north on Silverbell Road,  the need 
for  bus  pullouts  will  need  to  be  assessed.    At  a  minimum,  sufficient  right‐of‐way  should  be 
obtained at existing signalized intersections and at Sunset Road to accommodate the installation of 
pullouts.  

Bicycles and Pedestrians 

The Regional Transportation Plan designates Silverbell Road as a priority corridor for bicycles and 
pedestrians. The roadway widening will  include bicycle  lanes on both sides of the roadway.   The 
lane widths will adhere to the requirements of each agency, however should provide a minimum of 
five feet of paved surface.   

Pedestrians 

Although existing pedestrian activity within the Silverbell Road corridor is very light, it is expected 
that pedestrian demand will increase as recreational facilities along the east side of the roadway are 
expanded.    Provision  of  safe  pedestrian  facilities within  the  corridor will  promote  their  usage, 
primarily for recreational and leisure purposes.  Considering the future land uses that are expected 
to develop within the corridor, large pedestrian generating developments will not occur.  Therefore, 
there will not  be  a need  to provide  full pedestrian  connectivity  (i.e.  both  sides  of  the  roadway) 
along  the  entire  corridor  or  frequent  pedestrian  crossings. While  the  pedestrian  facilities  to  be 
installed within the corridor will be determined collaboratively with each of the three jurisdictions 
and the public, the rural character of this section of Silverbell Road lends itself to the provision of a 
hardened (concrete or asphalt) multiuse pedestrian/bicycle path along the east side of the roadway.  
This path would provide connectivity to the planned Santa Cruz River Parkway/De Anza Trail, as 
well  as  other planned  recreational development.    In  the vicinity  of  the  retail developments  that 
currently exist at Grant Road and are planned at Ina Road, provision of concrete sidewalk along the 
west  side  of  the  roadway  should  also  be  considered.    For  instance,  sidewalk provided  between 
Goret Road  and Grant Road, where high density  residential developments  exist or  are planned, 
might be well used by residents. 

Safe pedestrian crossings will be provided at signalized intersections.  Due to the high speeds that 
traffic  will  be  operating  at,  all  pedestrian  crossings  should  be  signalized.    Additional  HAWK 
crossings  can  be  considered  at  locations where warranted  by  pedestrian  demand.  The  crossing 
demand  at  the  existing  school,  Luz Academy,  located  on  Introspect Drive  should  be  evaluated 
during the design phase of the project. 
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Equestrians 

Preliminary  discussions  with  horse  owners  within  the  corridor  indicate  that  provision  of  safe 
crossings to provide access to the Santa Cruz River will be important. Considering that it appears 
that  the  grade  differential  in  the  washes  will  not  allow  for  the  installation  of  large  drainage 
structures  that  will  accommodate  horses,  crossings  will  have  to  be  provided  at  signalized 
intersections.    In  other  installations  in  the  region  (i.e.  River  Road)  pedestrian  push  buttons  are 
provided at a height that can be reached by a mounted rider.  Horse paths will need to be provided 
along the east and west sides of the roadway to provide access to the signalized intersections and 
then to the Santa Cruz River.  Further discussion with horse owners in the area will be required to 
develop an appropriate solution.  

4.8 LIGHTING AND ITS 

Based on the current City of Tucson roadway lighting program, Silverbell Road improvements will 
need  to  accommodate  the  installation  of  continuous  lighting  from  Sunset  Road  to Grant  Road.  
Continuous roadway  lighting would not be  installed, nor  is  it required, north of Sunset Road per 
the policies and practices of Pima County and  the Town of Marana. Considering  that one of  the 
goals of the project  is to maintain  the rural feel of  this section of the Silverbell Road corridor and 
that there is a distinct difference in the level of development north of Goret Road, the need to install 
roadway  lighting north  of Goret Road  should  be  re‐assessed  by  the City, particularly  since  this 
project  will  correct  all  deficient  roadway  geometry.  Installation  of  lighting  at  unsignalized 
intersections  that have higher  traffic volumes, such as Belmont Road, as well as key destinations, 
including  Christopher  Columbus  Park,  should  be  considered  in  lieu  of  continuous  roadway 
lighting. 

The existing City of Tucson fiber optic cable will need to be relocated by COT Communications if 
the  TEP  poles  need  to  move.    The  roadway  improvements  will  need  to  accommodate  the 
installation of conduit and pull boxes for extension of the City of Tucson and Town of Marana fiber 
optic  infrastructure. Considering that wireless technology  is fast becoming the primary means for 
ITS  communications,  connection  of  the  traffic  signals  to  the  fiber  optic  backbone may  not  be 
required.  The design team will need to work with COT Communications and Traffic Engineering, 
as well as the Town of Marana regarding the communications needs for the traffic control system 
along Silverbell Road.  If conduit is installed for street lighting, conduit for future fiber optic cable 
could be installed in a joint trench.  
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5. Conclusions and Recommendations 

• While the timeline for growth within the Silverbell Road Corridor and surrounding area is 
contingent on a number of factors, in the next 30 years, traffic demand is projected to double 
south of Sunset Road and triple north of Sunset Road, reaching some 29,000 vpd and 22,000 
vpd, respectively.  

• Based on planning roadway service volume levels developed by PAG, 4‐lane roadways can 
carry  34,400  vpd,  and  2‐lane  roadways  can  carry  17,100  vpd while  operating  at  LOS D, 
which  is  the design  level of  service  for arterials  in  the City of Tucson, Pima County, and 
Marana.  Based on this criteria and on the projected 2040 traffic demands, a 4‐lane roadway 
from Grant Road to Ina Road will be required. A more detailed capacity and level of service 
analysis  of  the  six major  intersections  on  Silverbell  Road  indicates  that  four  lanes with 
appropriate  turn‐lane  capacity will  adequately  serve  the projected  future  traffic demands 
considering the roadway segment and intersection capacity requirement, a 4‐lane section is 
recommended. 

• The recommended  lane configuration at  the Ina Road, Sunset Road, El Camino Del Cerro, 
Sweetwater Drive, Goret Road, and Grant Road are provided in Exhibits 14A, 14B, and 14C. 
Recommended minimum  turn  lane  storage  requirements  is provided  in Exhibit  17A,  17B 
and  17C.  Considering  the  skew  of  the  intersections,  channelized  northbound  and 
southbound  right‐turn  lanes  with  yield  controls  are  recommended  at  the  Sunset 
Road/Silverbell Road and El Camino Del Cerro/Silverbell Road. 

• A  review of  the crash data covering  the most  recent 3‐year period  indicates  that with  the 
exception of three locations, crash rates at intersections and on roadway segments are below 
regional  averages.   One  fatality occurred during  this period  at Neosha Street.  In general, 
widening  the roadway,  improving  the roadway geometry, and providing a raised median 
for access control will reduce the potential for rear‐end, turning, and single vehicle crashes. 
In the interim, the City of Tucson should consider implementing protected left‐turn phasing 
at El Camino del Cerro to reduce the potential for turning crashes. Improved access control 
provided  by  a  raised  median  will  reduce  the  crash  potential  at  the  shopping  center 
driveways near Grant Road.   

• The  proposed  access  plan  provided  in  Exhibits  14A  through  14E  is  intended  to 
appropriately address  the access  requirements of existing and  future developments while 
providing the level of access control required on a principal arterial to ensure a high level of 
traffic operations  and  safety. The proposed  location of median openings  follows  adopted 
City  of  Tucson,  Pima  County,  and  Marana  access  management  guidelines.  Limiting 
outbound  left‐turn movements at driveways and side streets will require  that  frequent U‐
turn  opportunities  be  provided.  Consolidation  of  some  single  residence  driveways  is 
recommended at several locations. 

• Considering  future  traffic growth, a  traffic signal will be warranted at Sunset Road. Pima 
County  should monitor  traffic  conditions annually at  this  intersection  to determine when 
installing  a  signal  is  appropriate.  No  additional  traffic  signals  are  warranted  based  on 
existing  traffic  conditions,  nor  are  any  other  signals  anticipated  based  on  future 
development within the corridor.   
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• The design team should coordinate with COT Communications and Traffic Engineering and 
the Town of Marana to determine the need to install fiber optic communications conduit.  

• Based  on  current  City  of  Tucson  roadway  lighting  improvement  program,  continuous 
lighting  is planned  for  the section  from Sunset Road  to Grant Road.   Considering  that  the 
need  for  continuous  lighting was primarily  based  on deficient  roadway  geometry which 
will be corrected with the roadway improvements, and since one of the project objectives is 
to maintain  the  rural  feel of  the Silverbell Road  corridor,  the City  should  re‐evaluate  the 
lighting requirements.   Installation of continuous  lighting  from Goret Road  to Grant Road 
would be consistent with the section to the south of Grant Road.   Lighting at high volume 
unsignalized  intersections  (Belmont  Road)  and  key  destinations  (Christopher  Columbus 
Park) should be considered. 

• Based on existing and potential future transit service on Silverbell Road, install northbound 
and southbound bus pull outs at Grant Road and provide sufficient  right‐of‐way at other 
signalized intersections for future pull outs. 

• A proposed roadway cross section  that  includes minimum  travel  lane and median widths 
per the Pima County Environmentally Sensitive Roadway Design Guide is recommended.   

• Recommended pedestrian  facilities  include a hardened multi‐use path extending  from  Ina 
Road to Grant Road on the east side of Silverbell Road.  Provision of sidewalk on the west 
side of Silverbell Road between Goret Road and Grant Road should be considered.   While 
pedestrian signals (HAWKs) are not currently required,  the need for a signal at Introspect 
Drive where a charter school is located should be evaluated. Bicycle facilities should include 
paved shoulders within the roadway as well as the multi‐use path. Equestrian trails should 
be  provided  on  both  sides  of  Silverbell  Road  to  provide  safe  access  to  signalized 
intersections and the Santa Cruz River.   

• The recommended posted speed limit is 45 mph between Ina Road and Goret Road and 40 
mph between Goret Road and Grant Road. 

• While  the  evaluation  of  right‐turn  traffic  at  unsignalized  intersections  indicates  that 
installation of deceleration lanes at seven locations is slightly warranted, considering that a 
4‐lane roadway will provide excess capacity relative to projected 2040 demand, installation 
of  these  lanes  is not  recommended.   However, a deceleration  lane  should be provided at 
Christopher Columbus Park since heavy traffic does occur during special events throughout 
the year. 
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TECHNICAL MEMORANDUM  
Silverbell Road Design Concept Report 

AASHTO Controlling Design Criteria Review 

 

Date: August 25, 2009  Project #: 9589 

For: Traffic Engineering Report 

By: Jason A Simmers, P.E. 
Joey Bansen, E.I. 

 

1.1 INTRODUCTION 

The  existing  design  features  of  Silverbell  Road  between  Ina  Road  (Sta.  12+60)1  and  Grant 
Road/Ironwood  Hills  Drive  (Sta.  413+00)  have  been  examined  and  evaluated  relative  to  the 
American  Association  of  State  Highway  and  Transportation  Officials  (AASHTO)  Controlling 
Criteria outlined in the 2004 edition of “A Policy on Geometric Design of Highways and Streets,” 
commonly referred to as the AASHTO “Green Book.”  ADOT’s “Procedural Guide for Review of 
the AASHTO Controlling Design Criteria on Existing ADOT Roadways,” dated May 1997, was 
also used as a guideline to applying and evaluating the roadway design features.   

The  evaluation  considers  the  existing  conditions  of  the  roadway  as  it  is  today,  based  on  field 
review, roadway as‐built plans, and topographic survey.  Silverbell Road from Ina Road to Grant 
Road/Ironwood  Hills  Drive  exhibits  the  characteristics  of  a  suburban  arterial,  and  as  the 
AASHTO  Green  Book  does  not  present  guidelines  for  suburban  facilities,  the  roadway  was 
evaluated under urban criteria.  A summary of the evaluation follows.  

1.2 DESIGN SPEED 

The study route was evaluated in terms of roadway classification, use, and terrain in determining 
the  appropriate  AASHTO  minimum  design  speeds  to  be  used  for  evaluating  the  existing 
alignment.   The existing  facility was evaluated as an urban principal arterial  from  Ina Road  to 

                                                      

1 Stationing is based on the existing roadway center line, where the intersection of Ina Road and Silverbell 
Road is Sta. 12+60 and increases to the south.  
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Grant  Road/Ironwood Hills Drive  (since AASHTO  does  not  provide  guidelines  for  suburban 
facilities), with both sections in rolling terrain.  The AASHTO Green Book suggests a 30‐60 mph 
design speed for urban arterials.   The entire study section of Silverbell Road has a posted speed 
limit of 45 mph, though the section between Ina Road and El Camino Del Cerro has a nighttime 
posted speed limit of 40 mph.   Based on the AASHTO guidelines and the existing posted speed 
limits, the entire study section was evaluated based on a 50 mph design speed. 

1.3 LANE WIDTHS AND SHOULDER WIDTH 

Silverbell Road, from Ina Road to Grant Road/Ironwood Hills Drive  in Tucson, is classified as a 
principal  arterial  and was  evaluated  under  urban  criteria  in  the AASHTO Green  Book,  as  no 
guidelines  for  suburban  roadways  are  present.    Table  1  below  provides  an  evaluation  of  the 
existing lane and shoulder widths along the study section. 

Table 1 Existing Lane and Shoulder Widths 

Location 

Existing 
Lane 
Width  

(ft) 

AASHTO 
Min. Lane 

Width  
(ft) 

Existing 
Paved 

Shoulder 
Width  

(ft) 

AASHTO Min. 
Paved 

Shoulder 
Width  

(ft) 

Existing 
Total 

Shoulder 
Width 

(ft) 

AASHTO 
Min. Total 
Shoulder 

Width  
(ft) 

Sta. 12+60 (Ina Road) to 
Sta. 127+00 

Varies 
11 – 11.5 11-12 Varies 0-1* 2 Varies 

2-8+* 8 

Sta. 127+00 to  
Sta. 168+50 (Sunset Rd) 12 11-12 Varies 0-1* 2 Varies 

4-8+* 8 

Sta. 168+50 (Sunset Rd) to  
Sta. 406+10 (Silver Sun Dr) 12 11-12 2-4+ 2 Varies 

4-8+ 8 

Sta. 406+10 (Silver Sun Dr) 
to  
Sta. 413+00 (Grant Rd) 

Varies 
11-12 11-12 

6  
(curb and 

gutter) 

2 ft (curb 
offset from 
travel lane) 

N/A N/A 

* Does not meet AASHTO recommended standard 

 

The AASHTO Green Book recommends 11‐12 foot lanes for urban arterials.  As shown in Table 1 
above, all sections meet the minimum lane widths. 

The AASHTO Green  Book  recommends  a minimum  total  shoulder width  of  8  feet  for  urban 
arterials without  curb  and  gutter.   AASHTO  recommends  at  least  2  feet  of  the  total width be 
paved  to  provide  for  pavement  support,  wide  vehicles,  collision  avoidance,  and  additional 
pavement width for bicycles.  As shown in Table 1 above, the section of Silverbell Road from Ina 
Road (Sta. 12+60) to Sunset Road (Sta. 168+50) does not meet the AASHTO minimum criteria for 
minimum width  of  paved  shoulder.   Additionally,  the  entire  study  section  of  Silverbell Road 
generally  provides  the minimum  recommended  total  useable  shoulder width,  though  several 
locations  along  the  roadway  section only provide as  little as 2‐4  feet because of  embankments 
adjacent to the roadway. 
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For sections of arterial with vertical curb and gutter, the AASHTO Green Book recommends the 
curb be offset at least 2 feet from the edge of travelled way.  The section at the southern extent of 
the study corridor meets the criteria, as shown in Table 1. 

1.4 VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE 

A  total of 76 vertical curves are  located within the  limits of the study route.   All vertical curves 
were  evaluated based  on AASHTO  criteria  for  sight distance on  crest  and  sag vertical  curves.  
Table 2 below provides a summary of vertical curves found to not meet the AASHTO minimum 
requirements for stopping sight distance. It should be noted that the majority of existing vertical 
curves not meeting AASHTO standards are located at the numerous at‐grade drainage crossings 
along the corridor. A detailed summary of the vertical curve analysis is provided in Attachment 1 
below. 

Table 2 Summary of AASHTO Non-Compliant Existing Vertical Curves 

Station Sight Distance Speed 

PI Begin End 

Curve 
Type Existing 

Available  
(ft) 

AASHTO 
Minimum  

(ft) 

Existing 
Available  

(mph) 

Design 
(mph) 

33+63 32+68 34+58 Crest 286 446 38 50 

35+47 34+99 35+95 Sag 133 443 22 50 

41+16 39+46 42+85 Crest 419 441 48 50 

44+94 43+73 46+16 Sag 301 439 39 50 

48+16 46+91 49+41 Crest 342 444 42 50 

51+18 50+24 52+11 Sag 141 469 23 50 

53+80 53+03 54+58 Crest 263 469 35 50 

68+43 68+11 68+75 Sag 101 446 18 50 

76+16 75+81 76+51 Sag 104 446 19 50 

80+69 79+20 82+19 Crest 305 458 39 50 

83+25 82+80 83+70 Sag 85 458 16 50 

84+45 83+76 85+13 Crest 276 457 36 50 

96+62 95+87 97+37 Sag 350 435 44 50 

115+23 114+58 115+88 Crest 356 443 44 50 

193+94 193+32 194+57 Crest 359 445 44 50 

195+29 194+67 195+92 Sag 351 445 43 50 

250+10 248+92 251+29 Sag 378 439 45 50 

273+04 272+36 273+71 Sag 235 437 33 50 

274+64 273+72 275+55 Crest 399 436 47 50 

277+07 276+30 277+84 Sag 291 436 39 50 

293+80 293+05 294+55 Sag 165 453 26 50 

295+34 294+57 296+11 Crest 268 453 36 50 
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1.5 HORIZONTAL ALIGNMENT AND STOPPING SIGHT DISTANCE 

The  existing  horizontal  alignment  of  Silverbell  Road  from  Ina  Road  (Sta.  12+60)  to  Grant 
Road/Ironwood Hills Drive  (Sta. 413+00) contains 28 horizontal curves.   Four horizontal curves 
were  found  to  not meet  criteria  related  to  the AASHTO  recommended design  speed,  and  are 
shown in Table 3 below. 

Table 3 Summary of AASHTO Non-Compliant Existing Horizontal Curves 

Station Degree of Curve Speed 

Location 
PI Begin End Existing 

AASHTO  
Maximum 

Existing 
Available  

(mph) 

Design 
(mph) 

At Belmont Rd 67+67 66+00 69+30 6°-45.77' 6°-15' 46 50 

110+38 108+63 112+04 9°-20.68' 6°-15' 40 50 

116+10 113+68 118+24 10°-20.55' 6°-15' 38 50 From north of Benjamen 
Rd to Mallow Ln 

130+04 127+33 132+58 6°-52.38' 6°-15' 45 50 

 

The three horizontal curves from Station 108+63 to Station 132+58 (from north of Benjamen Road 
to Mallow Lane) are successive “s‐curves” signed in the field with a 30 mph advisory speed.  In 
addition  to  not  meeting  AASHTO  criteria  for  maximum  degree  of  curve,  an  embankment 
currently  exists  on  the west  side  of  Silverbell Road  at  these  curve  locations,  limiting  stopping 
sight distance to below the AASHTO guideline of 425 feet for a 50 mph design speed. 

The rate of superelevation is also an AASHTO criteria for design of horizontal curves, though the 
existing superelevation has not been measured or evaluated for Silverbell Road.  An existing rate 
of  2  percent  superelevation  was  assumed  in  the  assessment,  considering  that  the  existing 
roadway is crowned for drainage.  A field review of the horizontal alignment was undertaken by 
driving  the  existing  section  of  Silverbell Road,  and  existing  superelevation  rates  appear  to  be 
adequate. 

A detailed summary of the horizontal curve analysis is provided in Attachment 2 below. 

1.6 GRADES 

The AASHTO Green Book recommended maximum grade for a 50 mph design speed is 7 percent 
for urban arterials in rolling terrain.  The existing study section of Silverbell Road was reviewed 
and found to conform to the AASHTO recommendations. 

1.7 CROSS SLOPES 

Existing  cross  slopes were  found  to be within  the AASHTO  recommended  range  of  1.5  to  2.0 
percent, based on review of available as‐built information. 
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1.8 VERTICAL CLEARANCE 

There are no vertical clearance issues within the study route. 

1.9 BRIDGE STRUCTURES 

Two  structures  exist  along  the  study  corridor  of  Silverbell  from  Ina  Road  to  Grant 
Road/Ironwood  Hill  Drive.    A  bridge  across  a  wash  currently  exists  at  Station  51+00 
(approximately 300 feet north of Silver Ridge Lane.  The width of traveled way on this bridge is 
inadequate  at  only  approximately  20  feet.    The  existing  guardrail  geometry  does  not  meet 
AASHTO criteria of 2‐foot offset from edge of travelled way. 

A  box  culvert  exists  across  Silverbell  Road  for  the  Painted Hills wash  crossing  just  north  of 
Introspect  Drive.    Adequate  lane  and  shoulder  width  exists  at  this  location,  and  guardrail 
geometry and structure is adequate. 

1.10 INTERSECTION SIGHT DISTANCE 

Intersection  site distance was  checked, using  topographic  survey  and  field  investigation,  at  all 
public cross‐roads along the study corridor to determine the existing compliance with AASHTO 
standards.  The AASHTO Green Book specifies the following sight distances should be provided 
for turning movements at two‐way stop‐controlled intersections (for major roadway with design 
speed of 50 mph): 

• Left‐turn from minor road: 555 feet 

• Right‐turn from minor road: 480 feet 

• Crossing movement from minor road: 480 feet 

• Left‐turn from major road: 405 feet 

A  field  review of  site distance  at  intersections was  conducted  and  it was  found  that  adequate 
sight distance is currently provided, with the following exceptions: 

• Abington Road: Sight distance  to south  limited by embankment on southwest corner of 
intersection. Insufficient sight distance for minor road left‐turn; 

• DeGreen  Road:  Sight  distance  to  south  obstructed  by  trees/bushes.  Insufficient  sight 
distance for minor road left‐turn; 

• Belmont Road: Sight distance to north limited by crest vertical curve and embankment on 
west side of Silverbell Road. Insufficient sight distance for minor road right‐turn and left‐
turn; 

• Desert  Foothills  Road:  Sight  distance  to  south  partially  obscured  by  vegetation. 
Insufficient sight distance for minor road left‐turn; 
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• Panorama Road: Sight distance to north obstructed by trees. Insufficient sight distance for 
minor road right‐turn and left‐turn; 

• Mallow Road:  Sight distance  to north  obstructed by  tree.  Insufficient  sight distance  for 
minor road right‐turn and left‐turn; 

• Sunset Dunes Road: Sight distance to south obstructed by trees. Insufficient sight distance 
for minor road left‐turn; 

• Neosha  Street:  Sight  distance  to  north  obstructed  by  TEP  pole  and  trees/bushes. 
Insufficient sight distance for minor road right‐turn and left‐turn; 

• Silver  Sun Drive:  Sight  distance  to  north  obstructed  by  trees/bushes.  Insufficient  sight 
distance for minor road right‐turn and left‐turn; and 

• Painted  Sunset  Circle:  Sight  distance  to  north  obstructed  by  tress.  Insufficient  sight 
distance for minor road left‐turn. 

It  is  important  to  note  that many  of  the  above  existing  sight  distance  restrictions  are  due  to 
vegetation  growing  within  the  clear  sight  triangle,  and  not  necessarily  due  to  geometric 
deficiencies of the roadway. 

Although  driveways  were  not  checked  specifically  for  intersection  sight  distance,  it  can  be 
concluded  that driveways  in  the  vicinity  of  the  above  cross‐streets  are  expected  to  experience 
similar sight distance deficiencies. 
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ATTACHMENT 1 - VERTICAL CURVE INVENTORY

Project Name: Silverbell Road DCR - AASHTO Review
Project Number: 9589.00
Roadway Type: Arterial

VPI TRAFFIC GRADE GRADE CURVE CURVE
STATION BEGIN END DIRECTION IN OUT LENGTH TYPE AASHTO AVAILABLE DESIGN

(1w, 1a or 2) (%) (%) (ft) MINIMUM (ft) (mph) (mph)
14+62.74 13+69.39 15+56.09 2 0.9130 -1.3380 186.7 Crest 573 433 60 50
16+61.74 15+71.74 17+51.74 2 -1.3380 1.0260 180 Sag 672 433 66 50
25+13.49 24+55.84 25+71.15 2 1.0260 0.2640 115.32 Crest 1474 431 +100 50
28+07.62 27+17.62 28+97.62 2 0.2640 1.7570 180 Sag +9999 436 +100 50
30+39.63 29+39.18 31+40.07 2 1.7570 2.9660 200.89 Sag +9999 446 +100 50
33+63.27 32+68.27 34+58.27 2 2.9660 -2.6700 190 Crest 286 * 446 38 50
35+47.29 34+99.24 35+95.34 2 -2.6700 2.4290 96.1 Sag 133 * 443 22 50
41+15.69 39+46.12 42+85.27 2 2.4290 -1.9030 339.14 Crest 419 * 441 48 50
44+94.48 43+73.15 46+15.80 2 -1.9030 2.1450 242.65 Sag 301 * 439 39 50
48+15.60 46+90.60 49+40.60 2 2.1450 -2.8180 250 Crest 342 * 444 42 50
51+17.61 50+23.81 52+11.42 2 -2.8180 5.5760 187.62 Sag 141 * 469 23 50
53+80.42 53+02.92 54+57.92 2 5.5760 -0.2480 155 Crest 263 * 469 35 50
63+88.64 61+38.64 66+38.64 2 -0.2480 -2.9460 500 Crest 650 446 63 50
68+42.95 68+11.32 68+74.58 2 -2.9460 2.4940 63.26 Sag 101 * 446 18 50
69+44.99 69+22.56 69+67.41 2 2.4940 0.0230 44.85 Crest 459 442 51 50
73+73.48 72+64.57 74+82.39 2 0.0230 -2.9790 217.82 Crest 468 446 52 50
76+16.14 75+80.90 76+51.37 2 -2.9790 2.5550 70.47 Sag 104 * 446 19 50
80+69.29 79+19.94 82+18.65 2 2.5550 -4.3980 298.7 Crest 305 * 458 39 50
83+25.38 82+80.38 83+70.38 2 -4.3980 4.2520 90 Sag 85 * 458 16 50
84+44.54 83+75.67 85+13.41 2 4.2520 -0.9480 137.74 Crest 276 * 457 36 50
88+10.64 85+60.64 90+60.64 2 -0.9480 -0.2860 500 Sag +9999 430 +100 50
91+23.53 90+73.42 91+73.64 2 -0.2860 1.7720 100.22 Sag 984 436 82 50
93+36.15 92+19.47 94+52.84 2 1.7720 -1.3080 233.38 Crest 467 436 52 50
96+61.89 95+86.89 97+36.89 2 -1.3080 1.6450 150 Sag 350 * 435 44 50
100+36.22 98+10.39102+62.04 2 1.6450 -0.2970 451.66 Crest 781 435 72 50

Notes: Traffic Direction: Grades are with respect to Station direction.
1w = One Way Traffic in Station direction * Indicates design exception required.
1a = One Way Traffic against Station direction GB indicates grade break.  Stopping Sight Distance and Speed not calculated.
2  = Two Way Traffic Calculations are based on AASHTO 2001 and ADOT 2004 Roadway Design  

  Guidelines formulas with adjustments for effective grade.  

(ft)

STOPPING SIGHT DISTANCEMILEPOST SPEED
AVAILABLE

adot/jcc v1.0 9/9/2009
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ATTACHMENT 1 - VERTICAL CURVE INVENTORY

Project Name: Silverbell Road DCR - AASHTO Review
Project Number: 9589.00
Roadway Type: Arterial

VPI TRAFFIC GRADE GRADE CURVE CURVE
STATION BEGIN END DIRECTION IN OUT LENGTH TYPE AASHTO AVAILABLE DESIGN

(1w, 1a or 2) (%) (%) (ft) MINIMUM (ft) (mph) (mph)
106+63.87 103+69.57109+58.17 2 -0.2970 3.0260 588.59 Sag 749 446 69 50
112+62.24 111+12.24114+12.24 2 3.0260 1.1080 300 Crest 713 446 67 50
115+22.51 114+57.51115+87.51 2 1.1080 -2.5990 130 Crest 356 * 443 44 50
116+81.95 116+15.88117+48.02 2 -2.5990 -0.0450 132.13 Sag 459 443 51 50
122+70.71 120+26.16125+15.26 2 -0.0450 1.4120 489.09 Sag +9999 433 +100 50
126+74.70 125+74.70127+74.70 2 1.4120 -0.9450 200 Crest 558 433 59 50
135+30.99 134+87.10135+74.88 2 -0.9450 1.2130 87.78 Sag 722 432 69 50
137+91.00 137+32.66138+49.34 2 1.2130 -0.3340 116.68 Crest 756 432 71 50
149+88.73 148+88.73150+88.73 2 -0.3340 0.4190 200 Sag +9999 426 +100 50
155+99.82 154+46.68157+52.97 2 0.4190 1.8880 306.28 Sag +9999 437 +100 50
159+58.32 157+61.15161+55.48 2 1.8880 -0.0700 394.33 Crest 748 437 70 50
165+39.52 163+89.52166+89.52 2 -0.0700 -0.7120 300 Crest 1831 428 +100 50
169+04.65 167+04.65171+04.65 2 -0.7120 0.4050 400 Sag +9999 428 +100 50
174+94.27 174+54.93175+33.61 2 0.4050 1.1450 78.68 Sag +9999 431 +100 50
180+67.19 179+42.19181+92.19 2 1.1450 -0.1740 250 Crest 943 431 81 50
188+81.42 187+47.83190+15.01 2 -0.1740 0.8080 267.18 Sag +9999 429 +100 50
193+94.24 193+31.74194+56.74 2 0.8080 -2.8370 125 Crest 359 * 445 44 50
195+29.39 194+66.89195+91.89 2 -2.8370 -0.0150 125 Sag 351 * 445 43 50
201+78.78 201+17.49202+40.07 2 -0.0150 2.0650 122.58 Sag 992 438 82 50
203+02.17 202+42.17203+62.17 2 2.0650 -0.2600 120 Crest 524 438 56 50
206+80.99 205+81.64207+80.33 2 -0.2600 1.9630 198.68 Sag 890 438 77 50
212+55.06 212+11.15212+98.97 2 1.9630 0.1070 87.82 Crest 625 438 62 50
214+08.74 213+63.18214+54.29 2 0.1070 2.1000 91.11 Sag 1197 439 92 50
218+91.41 216+34.55221+48.27 2 2.1000 0.3180 513.72 Crest 862 439 76 50
225+88.22 223+59.90228+16.54 2 0.3180 1.9710 456.64 Sag +9999 438 +100 50

Notes: Traffic Direction: Grades are with respect to Station direction.
1w = One Way Traffic in Station direction * Indicates design exception required.
1a = One Way Traffic against Station direction GB indicates grade break.  Stopping Sight Distance and Speed not calculated.
2  = Two Way Traffic Calculations are based on AASHTO 2001 and ADOT 2004 Roadway Design  

  Guidelines formulas with adjustments for effective grade.  

MILEPOST STOPPING SIGHT DISTANCE SPEED
AVAILABLE

(ft)

adot/jcc v1.0 9/9/2009
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ATTACHMENT 1 - VERTICAL CURVE INVENTORY

Project Name: Silverbell Road DCR - AASHTO Review
Project Number: 9589.00
Roadway Type: Arterial

VPI TRAFFIC GRADE GRADE CURVE CURVE
STATION BEGIN END DIRECTION IN OUT LENGTH TYPE AASHTO AVAILABLE DESIGN

(1w, 1a or 2) (%) (%) (ft) MINIMUM (ft) (mph) (mph)
231+67.87 228+35.26235+00.47 2 1.9710 0.1610 665.2 Crest 929 438 79 50
241+20.11 236+20.11246+20.11 2 0.1610 -1.2490 1000 Crest 1265 432 96 50
250+10.46 248+91.90251+29.01 2 -1.2490 2.0730 237.1 Sag 378 * 439 45 50
256+29.43 252+79.43259+79.43 2 2.0730 -0.3150 700 Crest 802 439 72 50
260+95.00 260+36.28261+53.73 2 -0.3150 1.7400 117.45 Sag 1051 436 85 50
266+91.38 263+91.38269+91.38 2 1.7400 -1.8730 600 Crest 599 437 61 50
273+03.95 272+36.45273+71.45 2 -1.8730 1.7790 135 Sag 235 * 437 33 50
274+63.54 273+72.37275+54.70 2 1.7790 -1.7250 182.33 Crest 399 * 436 47 50
277+06.98 276+29.77277+84.19 2 -1.7250 1.5920 154.41 Sag 291 * 436 39 50
289+42.26 287+42.26291+42.26 2 1.5920 -1.5790 400 Crest 540 435 57 50
293+79.53 293+04.53294+54.53 2 -1.5790 3.8600 150 Sag 165 * 453 26 50
295+34.15 294+56.95296+11.36 2 3.8600 -1.7860 154.41 Crest 268 * 453 36 50
304+63.24 300+50.74308+75.74 2 -1.7860 1.1350 825 Sag 1200 436 92 50
315+68.67 312+68.67318+68.67 2 1.1350 0.1580 600 Crest 1404 431 +100 50
323+80.33 322+30.33325+30.33 2 0.1580 2.0560 300 Sag 3275 438 +100 50
333+11.97 330+86.97335+36.97 2 2.0560 -0.2160 450 Crest 700 438 67 50
337+94.28 336+44.28339+44.28 2 -0.2160 -1.2060 300 Crest 1240 432 95 50
343+20.91 341+20.91345+20.91 2 -1.2060 0.3580 400 Sag +9999 432 +100 50
346+18.79 345+43.79346+93.79 2 0.3580 -0.8320 150 Crest 982 429 83 50
351+21.98 348+46.98353+96.98 2 -0.8320 1.7030 550 Sag 1143 436 90 50
363+52.51 360+52.51366+52.51 2 1.7030 -1.1230 600 Crest 682 436 66 50
369+80.98 368+55.98371+05.98 2 -1.1230 0.2160 250 Sag +9999 431 +100 50
385+19.08 384+19.08386+19.08 2 0.2160 2.8950 200 Sag 504 445 54 50
387+73.81 386+23.81389+23.81 2 2.8950 0.1700 300 Crest 546 445 57 50
401+71.12 399+21.12404+21.12 2 0.1700 -0.7300 500 Crest 1449 428 +100 50

Notes: Traffic Direction: Grades are with respect to Station direction.
1w = One Way Traffic in Station direction * Indicates design exception required.
1a = One Way Traffic against Station direction GB indicates grade break.  Stopping Sight Distance and Speed not calculated.
2  = Two Way Traffic Calculations are based on AASHTO 2001 and ADOT 2004 Roadway Design  

  Guidelines formulas with adjustments for effective grade.  

SPEED
AVAILABLE

(ft)

MILEPOST STOPPING SIGHT DISTANCE

adot/jcc v1.0 9/9/2009



 

 

Attachment 2 
Horizontal Curve 
Analysis Output 

 







 

 

 

APPENDIX B 

Land Use and Zoning Report



August 2009



Silverbell Road 
Design Concept Study 

Land Use and Zoning

Table of Contents:

1. Introduction / Process

2. Unifi ed Zoning Map 
  City of Tucson, Pima County and Marana

4. Unifi ed Land Use Map
  City of Tucson, Pima County and Marana

6. City of Tucson Zoning

8. City of Tucson Land Use

10. Pima County Zoning

12. Pima County Land Use

14. Town of Marana Zoning

16. Town of Marana Land Use

 



Silverbell Road 
Design Concept Study 

Land Use and Zoning

Introduction:

Land use surrounding Silverbell Road has a signifi cant impact on the de-
sign of the transportation corridor.  The land use and zoning portion of 
this study aims to quantify currently allowed land uses, and any antici-
pated changes to the existing land use in the foreseeable future.  There 
are three separate jurisdictions within the project scope (between Grant 
Road and Ina Road) of the Silverbell Road Design:  City of Tucson, Pima 
County, and Town of Marana.  Each of these jurisdictions has their own 
zoning codes and categories as well as their individual comprehensive 
land use plans and land use categories.  The fi nding report provides a uni-
fi ed presentation of zoning and land use, as well as a more detailed review 
of each jurisdiction.

Process:
The information has been gathered through the analysis of existing zon-
ing codes and land use plans, two public meetings, research, and meet-
ings with each jurisdiction as follows.

Jurisdiction: City of Tucson
Meeting Date:   7.16.09
Participants:  Craig Gross- Deputy Director, Development Services
   Phil Swaim, AIA, Principal
   Debra C. Maxwell, Arch. Assistant

Jurisdiction: Pima County
Meeting Date:   7.16.09
Participants:  Jim Veomett, Senior Planner
   Phil Swaim, AIA, Principal
   Debra C. Maxwell, Arch. Assistant

Jurisdiction: Town of Marana
Meeting Date:   7.15.09
Participants:  Kevin M. Kish, AICP - Planning Director
   Lisa Shafer, Assistant Planning Director
   Phil Swaim, AIA, Principal
   Debra C. Maxwell, Arch. Assistant
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UNIFIED
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
ZONING

COMPARISON

West of Silverbell:
To the west of Silverbell 
Road, the zoning is, by in 
large, lower density resi-
dential.  To the south of 
Goret as well as just south 
of Ina, residential density 
levels are increased.  Be-
tween Goret and Sweet-
water the majority of the 
adjacent city owned land 
has been converted to an 
Open Space zoning.  

East of Silverbell:
The majority of the land 
between Silverbell Road 
and I-10 between El 
Camino del Cerro and 
Goret is public owned 
land that is in the process 
of becoming Park and 
Recreation Facilities.  The 
remaining land is mainly 
zoned Industrial with Com-
mercial bordering I-10. 
There is also a sizeable 
commercial zone between 
Sunset and El Camino 
Del Cerro. South of Goret 
residential density levels 
are increased.

The public is generally 
comfortable with existing 
zoning.
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
UNIFIED
LAND USE
MAP
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
LAND USE

COMPARISON

Planned Land Use is gen-
erally consistent with the 
current Zoning.  

Differences in the Marana 
area are mainly due to 
conversions to more spe-
cifi c zoning designations.  

Within the Pima County 
Land Use Plan the Re-
source Transition category 
delineates residential 
areas in environmentally 
sensitive locations sepa-
rately from the existing 
residential areas.  

The City of Tucson Land 
Use refl ects the conver-
sion of public lands into 
park and recreation facili-
ties.

Each of these jurisdictions 
will update their Land 
Use plans (also known as 
General Plan or Compre-
hensive plan) over the 
next two years.

The Army Corp. of Engi-
neers has conducted a 
study of habitat regen-
eration for the Santa Cruz 
River Area. 
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
CITY OF TUCSON
ZONING
MAP

EL CAMINO

C1 Zone- Luz Academy

C-1 zoned area houses 
one professional offi ce 
and has limited growth 
potential because of the 
fl ood plain location.

Sunset Ranch, offi ce park 
and self storage facil-
ity was rezoned C-1 from 
R-1.

The City of Tucson has pur-
chased land on the west of 
Silverbell (environmentally 
sensitive area) and re-
zoned to Open Space.

Existing, active
Commercial Center.

Twenty - eight parcels are 
City of Tucson low-income 
housing project.
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Lighter blue indicates 
lower density residential 
zoning.

Darker blue indicates 
higher density residential 
zoning.

East of the Santa Cruz 
river zoning is primarily 
industrial.

0-3 zoned area has 
limited growth potential 
because of the fl ood plain 
location.



Silverbell Road 
Design Concept Study 

Land Use and Zoning
CITY OF TUCSON
ZONING
CATEGORIES

I-1 LIGHT INDUSTRIAL ZONE. This zone provides for industrial uses, that 
do not have offensive characteristics, in addition to land uses allowed in more 
restrictive nonresidential zones.

I-2 HEAVY INDUSTRIAL ZONE.  This zone provides for industrial uses that 
are generally nuisances, making them incompatible with most other land 
use. These nuisances may be in the form of air pollutants; excessive noise, 
traffi c, glare, or vibration; noxious odors; the use of hazardous materials; or 
unsightly appearance.

O-3 OFFICE ZONE.  This zone provides for mid-rise offi ce development and 
other land uses which provide reasonable compatibility with adjoining resi-
dential uses.

OPEN SPACE (OS) ZONE.  Purpose. The purpose of the Open Space (OS) 
zone is to designate both public and private open space resources, in order 
to preserve signifi cant natural resources and open spaces.

 
SR SUBURBAN RANCH ZONE.  This zone provides for very low density, 
large lot, single-family, residential development and suburban ranch uses. 
Uses which would adversely affect the open space, agricultural, or natural 
characteristics of this zone are not permitted.

C-1 COMMERCIAL ZONE. This zone provides for low-intensity, commercial 
and other uses that are compatible with adjacent residential uses. Residen-
tial and other related uses are permitted.

C-2 COMMERCIAL ZONE.  This zone provides for general commercial uses 
that serve the community and region. Residential and other related uses are 
also permitted

RX-1 RESIDENCE ZONE.  This zone provides for suburban, low density, single-family, residential development and other compatible neighborhood 
uses.

RX-2 RESIDENCE ZONE.  This zone provides for suburban, low density, single-family, residential development and other compatible neighborhood 
uses.

P-I PARK INDUSTRIAL ZONE. This zone provides for corporate business centers and for wholesaling and manufacturing activities that can be carried on 
in an unobtrusive, controlled manner.

R-1 RESIDENCE ZONE. This zone provides for urban, low density, single-family, residential development, together with schools, parks, and other public 
services necessary for a satisfactory urban residential environment.

R-2 RESIDENCE ZONE.  This zone provides for medium density, single-family and multifamily, residential development, together with schools, parks, and 
other public services necessary for an urban residential environment.

MH-1 MOBILE HOME ZONE.  This zone provides for low to medium density, residential development primarily in mobile home structures on individual lots 
and within mobile home parks. 

RV RECREATIONAL VEHICLE ZONE.  The purpose of this zone is to provide for development of short-term occupancy recreational vehicle parks and 
campsites while ensuring reasonable compatibility with adjoining properties by establishing special requirements.
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
CITY OF TUCSON 
LAND USE 
MAP

EL CAMINO

Pima County owned land 
within the City limits is 
planned to be developed 
into the Santa Cruz Re-
gional Sports Complex.  
Two baseball fi elds to the 
south of El Camino Del 
Cerro are existing.

Public golf course and 
park area.

   8

Flood plain throughout the 
corridor limits land use.

Luz Academy Charter 
School

Roger Road Waste Water 
Treatment Plant



Silverbell Road 
Design Concept Study 

Land Use and Zoning
CITY OF TUCSON

LAND USE
CATEGORIES

Rural Character
Primarily residential areas with predominate densities generally up to 
two units per acre. This land use pattern is usually located in existing 
edge areas and may include limited offi ce and commercial services at 
the intersections of major streets. Planned residential developments 
with clustered natural open space may be located in these areas. Public 
and semi-public facilities and services may also occur in this intensity 
category.

Suburban Character
Primarily residential areas with predominate densities generally up 
to six units per acre, though higher densities may occur along major 
streets or as a result of historic zoning patterns. This designation may 
also include neighborhood commercial and offi ce uses, churches, pri-
vate and public schools, park and recreation areas, and, a range of pub-
lic facilities and services.

Mid-Urban Character
Mixed neighborhood uses with residential densities up to 14 units per 
acre. Land uses include a mixture of housing types and densities, with 
higher densities and offi ce and commercial uses located along major 
streets. This designation may also include churches, private and public 
schools, park and recreation areas, and a range of public facilities and 
services.

Urban Character
High-density residential areas and supportive uses with densities gen-
erally greater than 14 units per acre. Typically land uses include apart-
ments and townhomes located along major transportation corridors 
and/or close to activity centers such as the University of Arizona, the 
Downtown area and other commercial and employment generators. The 
general land use pattern may also include a range of offi ce, commer-
cial, churches, private and public
schools, park and recreation areas and semi-public land uses as well as 
lower density residential uses.

Mixed Use Character
Denotes areas of diverse land use activities in close proximity. Typically located along transportation corridors, the general land use pattern
is a diverse mix of predominately nonresidential uses including offi ce, commercial, churches, private and public schools, parks and recreation 
areas, public and semi-public land uses that may also support dispersed residential uses.

Activity Centers
Signifi es a high intensity cluster of mix-uses or major commercial and/or employment centers of signifi cant size to impact the general economy 
of the City. These centers are typically located at major intersections or along major transportation corridors. The legend recognizes fi ve 
categories of activity centers; commercial such as Tucson Mall, public universities and colleges, medical such as Tucson Medical Center, the 
Downtown Core and high intense mixed use Desert Village centers in Master Planning Areas.  

Industrial
Major industrial and business employment generators, existing or planned. Includes research, commercial, and industrial parks and campuses.
Uses include research and development, publishing, fabricating and assembly, and other business and industrial uses.

Park
Regional and district parks within the City providing public recreation and open space.
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
PIMA COUNTY
ZONING
MAP

Current zoning is stable, 
and there are no anticipat-
ed rezonings.

Lack of commercial zoned 
property may limit servic-
es.

Lower density residential 
zones exist throughout the 
corridor with the exception 
of a CR-3, medium density 
zone, to the southwest of 
Sweetwater.

f 
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Silverbell Road 
Design Concept Study 

Land Use and Zoning

CR-1 Single Residence Zone
Uses permitted:  All uses as permitted in General Residential and Rural 
Zoning Provisions,  Temporary trailer or manufactured home, Agriculture 
or horticulture,   College or governmental structure,  Community service 
agency, Library,   Playground or athletic fi eld,  Temporary real estate 
offi ce, Museum.

CR-2 Single Residence Zone
Uses permitted:  All uses as permitted in General Residential and Rural 
Zoning Provisions,  Temporary trailer or manufactured home, Agriculture 
or horticulture,   College or governmental structure,  Community service 
agency, Library,   Playground or athletic fi eld,  Temporary real estate 
offi ce, Museum.
Horses, cattle, sheep or goats shall not be kept on less than one com-
mercial acre and not more than one such animal for each ten thousand 
square feet of lot area.

CR-3 Single Residence Zone
Uses permitted:  All uses as permitted in General Residential and Rural 
Zoning Provisions,  Temporary trailer or manufactured home, Agriculture 
or horticulture,   College or governmental structure,  Community service 
agency, Library,   Playground or athletic fi eld,  Temporary real estate 
offi ce, Museum, 
Community storage garage,Transitional use where side of lot abuts a 
business or industrial zone.

GR-1 Rural Residential Zone
Uses permitted:   Single detached dwelling; Manufactured or mobile 
home or trailer, Guest dwelling,   Accessory structures, Plant nursery,  
etc. 

SR Suburban Ranch Zone
Permitted Uses:  Temporary mobile home: For one year during construc-
tion of a residence on the same property,  The grazing and raising of 
livestock.

SR-2 Suburban Ranch Estate Zone
Uses permitted: A temporary trailer, mobile or manufactured home, 
located on a lot for no more than one year during the construction of 
a permanent residence on the same lot.   Agricultural and horticultural 
uses, not for retail sale, Confi ned animals.

IR Institutional Reserve Zone
Uses permitted:  Single detached dwelling,  Manufactured or mobile 
home or trailer, Farm labor housing, Guest dwelling, Accessory struc-
tures, Crop production, Reserved, The raising or grazing of livestock, etc.

SH Suburban Homestead Zone
Uses permitted:   Trailers or manufactured or mobile homes; provided no 
more than two trailers or manufactured or mobile homes be placed on 
any one lot;

PIMA COUNTY
ZONING

CATEGORIES
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
PIMA COUNTY
LAND USE
MAP

Pima County Comprehen-
sive plan is compatable 
with existing zoning.  

There is a plan in place 
to replace the Sunset 
Bridge.   

Resource Transition land 
use (lightest shade of 
blue) is in response to 
environmentally sensitive 
area connecting moun-
tains and water and heav-
ily utilized by wildlife.
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Silverbell Road 
Design Concept Study 

Land Use and Zoning

Multifunctional Corridor 
Purpose: To designate areas for the integrated development of 
complementary uses along major transportation corridors.

Allowable Zones:  GC - Golf Course , TH - Trailer Homesite, 
CR-3 - Single Residence, CR-4 - Mixed Dwelling, CR-5 - Multiple 
Residence, TR - Transitional, CMH-2 - County Manufactured and 
Mobile Home, MR - Major Resort, CB-1 Local Business, CB-2 
General Business, CPI - Campus Industrial.

Medium Intensity Urban 
Purpose: To designate areas for a mix of medium density hous-
ing types and other compatible uses.

Allowable Zones:  GC - Golf Course, CR-1 - Single Residence, 
CR-2 - Single Residence, CR-3 - Single Residence, CR-4 Mixed 
Dwelling, CR-5 - Multiple Residence, TR - Transitional, CMH-1 - 
County Manufactured and Mobile Home, CMH-2 - County Manu-
factured and Mobile Home - 2, MR - Major Resort, CPI - Campus 
Park Industrial.

Low Intensity Urban 
Purpose: To designate areas for low density residential and 
other compatible uses; to provide incentives for clustering resi-
dential development and providing natural open space; and to 
provide opportunities for a mix of housing types throughout the 
region. 

Allowable Zones:  GC - Golf Course, SR - Suburban Ranch, SR-2 
- Suburban Ranch Estate, CR-1 - Single Residence, CR-2, Single 
Residence, CR-3 - Single Residence, CR-4 Mixed Dwelling, CR-5 
- Multiple Residence, CMH-1 - County Manufactured and Mobile 
Home, MR - Major Resort.

Resource Transition 
Purpose: Private land with environmentally sensitive charac-
teristics that include wildlife corridors, natural washes, fl ood-
plains, peaks and ridges, buffers to public preserves, and other 
environmentally sensitive areas. Development of such land 
shall emphasize design that blends with the natural landscape 
and supports environmentally sensitive linkages in developing 
areas. 

Allowable Zones:  RH - Rural Homestead, SR - Suburban Ranch, 
MR - Major Resort.

Urban Industrial I
Purpose: To designate adequate area for industrial uses that, 
if properly located and regulated, are compatible with certain 
types of commercial activities, but generally incompatible with 
residential uses. 

Allowable Zones:  CB-1 - Local Business, CB-2 - General Busi-
ness, CPI - Campus Park Industrial, Cl-1 - Light Industrial/Ware-
hous, Cl-2 - General Industrial, GC - Golf Course.

PIMA COUNTY 
LAND USE

CATEGORIES
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Silverbell Road 
Design Concept Study 

Land Use and Zoning
TOWN OF 
MARANA
ZONING
MAP

Development plan for the 
upper portion of the Vil-
lage Commercial zoning 
section is on hold.  The de-
velpment plan for the lower 
portion of the Village Com-
mercial zoning section is 
on the third submittal.

R-144 and R-36 zoned ar-
eas have been fully devel-
oped.  
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Silverbell Road 
Design Concept Study 

Land Use and Zoning

A – Small Lot Zone:  One of the fi ve original geographic zones assigned  prior to 6/6/93.  Permitted Uses:  Residential, 
Commercial, Industrial, and Quasi Public Land on lots no larger than 2.5 acres

CO – Commercial Offi ce - Permitted Uses include, Residential Dwelling Units,  Professional Offi ces, General Offi ces, 
Medical and Dental: Veterinary clinic (small), Financial Services, and Public Services.

E – Transportation Corridor:  One of the fi ve original geographic zones assigned  prior to 6/6/93.  Permitted Uses:  Com-
mercial, Industrial, and Quasi Public Land.  No residential Land Use Permitted

HI – Heavy Industry - Minimum parcel size is 1 acre.  Permitted Uses:  All uses listed for MR-1 - High Intensity Residen-
tial, LI - Light Industrial, and Manufacturing.

LI – Light Industry - Permitted Uses:  All uses listed for MR-1 - High Intensity Residential, RC - Regional Commercial, 
LI - Light Industrial, Manufacturing.

MR-1 – High Intensity Residential - Permitted Uses: Property zoned MR-1 may be used for multi-family residential proj-
ects. 

NC – Neighborhood Commercial  Permitted Uses:  Residential uses R-3.5, Commercial Offi ce (CO)

RC – Regional Commercial - Permitted Uses: Automobile Service Stations, Plant Nurseries Home and Garden Supplies, 
Bowling Centers, Fitness Centers, and Other Commercial Recreational Uses, Automobile Car Washes. 
 
Residential  – Single-Family Residential zones: Permitted Uses:  One Single-family Residential detached home of a 
permanent character placed in a permanent location, Churches, synagogues, and other places of worship, Public Parks 
and playgrounds, Public schools.

R-3.5 Min. lot size shall be    3,500  square feet or   .080 acres.
R-7   Min. lot size shall be    7,000  square feet or   .160 acres.
R-10 Min. lot size shall be  10,000  square feet or   .229 acres.
R-16 Min. lot size shall be  16,000  square feet or   .367 acres.
R-36 Min. lot size shall be  36,000  square feet or   .826 acres.
R-144 Min. lot size shall be 144,000 square feet or 3.300 acres

VC – Village Commercial - Permitted Uses: Department stores, Variety stores, Retail warehouse outlets, Showroom 
catalog stores,  Home improvement centers, Automotive Supplies/Service Stations.    15

TOWN OF 
MARANA 
ZONING 

CATEGORIES



Silverbell Road 
Design Concept Study 

Land Use and Zoning
TOWN OF 
MARANA
LAND USE
MAP
Land Use mapping re-
sponds to the variations in 
residential density within 
similar zoning catagories.

Ina Road Waste Water 
Treatment Plant

Commercial area at Ina 
has potential for higher 
density.

Future ice rink proposed.
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Silverbell Road 
Design Concept Study 

Land Use and Zoning

Marana’s General Plan lists a variety of cagories within these catagory headings.  Please see http://az-marana.
civicplus.com/DocumentView.aspx?DID=1583 for specifi c information.
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TOWN OF 
MARANA 

LAND USE
CATEGORIES



 

 

APPENDIX C 

Traffic Counts



Type of report: Tube Count - Speed Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009

Start Time 1
15

16
20

21
25

26
30

31
35

36
40

41
45

46
50

51
55

56
60

61
65

66
70

71
75

76
999 Total Pace

Speed
Number
in Pace

12:00 AM 0 0 0 0 0 1 12 12 3 2 0 0 0 0 30 41-50 24
1:00 AM 2 0 0 0 0 4 11 3 3 1 0 1 0 0 25 36-45 15
2:00 AM 0 0 0 0 0 1 8 6 6 0 0 0 0 1 22 41-50 14
3:00 AM 0 0 0 0 0 0 7 6 4 2 1 1 0 0 21 41-50 13
4:00 AM 1 0 0 0 0 5 19 21 10 1 0 0 0 0 57 41-50 39
5:00 AM 4 0 0 0 0 5 50 62 31 6 0 0 0 0 158 41-50 111
6:00 AM 6 0 0 1 0 4 45 116 60 12 2 0 0 0 246 46-55 176
7:00 AM 38 1 0 1 2 22 77 247 104 11 2 0 0 0 505 46-55 351
8:00 AM 29 0 0 1 2 25 172 230 81 8 1 1 0 0 550 41-50 402
9:00 AM 18 0 2 0 0 12 123 207 55 8 2 0 0 0 427 41-50 330

10:00 AM 14 0 0 1 1 5 108 214 68 9 2 0 0 0 422 41-50 321
11:00 AM 16 0 2 0 0 22 100 186 48 10 0 1 0 0 385 41-50 286
12:00 PM 21 0 0 2 6 15 166 198 41 6 1 1 0 0 457 41-50 363

1:00 PM 22 0 1 0 0 18 137 257 60 11 1 1 0 0 508 41-50 394
2:00 PM 33 1 0 0 4 26 193 207 41 6 2 0 0 1 514 41-50 400
3:00 PM 30 0 0 1 12 73 237 204 41 5 0 1 1 0 605 41-50 441
4:00 PM 27 0 1 3 4 55 282 239 53 3 1 0 0 1 669 41-50 521
5:00 PM 46 0 0 13 9 62 246 288 64 8 2 0 0 0 738 41-50 533
6:00 PM 18 0 0 0 1 32 189 223 67 8 1 0 0 0 539 41-50 411
7:00 PM 17 0 0 4 7 30 132 133 34 4 0 0 0 0 361 41-50 265
8:00 PM 6 0 0 0 0 29 91 90 34 6 1 0 0 0 257 41-50 181
9:00 PM 5 0 0 0 2 24 82 74 18 3 1 0 0 0 209 41-50 155

10:00 PM 2 0 0 0 0 6 43 45 11 4 0 0 0 0 111 41-50 88
11:00 PM 0 0 0 0 0 9 34 21 14 1 2 0 0 0 81 41-50 55

Day Total 355 2 6 27 50 485 2564 3289 951 135 22 7 1 3 7897 41-50 5852
Percent 4.5% 0.0% 0.1% 0.3% 0.6% 6.1% 32.5% 41.6% 12.0% 1.7% 0.3% 0.1% 0.0% 0.0%

AM Peak 7:00 AM 7:00 AM 9:00 AM 6:00 AM 7:00 AM 8:00 AM 8:00 AM 7:00 AM 7:00 AM 6:00 AM 6:00 AM 1:00 AM 2:00 AM 8:00 AM
Volume 38 1 2 1 2 25 172 247 104 12 2 1 1 550

PM Peak 5:00 PM 2:00 PM 1:00 PM 5:00 PM 3:00 PM 3:00 PM 4:00 PM 5:00 PM 6:00 PM 1:00 PM 2:00 PM 12:00 PM 3:00 PM 2:00 PM 5:00 PM
Volume 46 1 1 13 12 73 282 288 67 11 2 1 1 1 738

Comments:

Page 1 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Speed Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

SUMMARY - Tube Count - Speed Data
LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009 - May 19 2009

Start Time 1
15

16
20

21
25

26
30

31
35

36
40

41
45

46
50

51
55

56
60

61
65

66
70

71
75

76
999 Total Pace

Speed
Number
in Pace

Grand Total 355 2 6 27 50 485 2564 3289 951 135 22 7 1 3 7897 41-50 5852
Percent 4.5% 0.0% 0.1% 0.3% 0.6% 6.1% 32.5% 41.6% 12.0% 1.7% 0.3% 0.1% 0.0% 0.0%

Cumulative
Percent 4.5% 4.5% 4.6% 4.9% 5.6% 11.7% 44.2% 85.8% 97.9% 99.6% 99.9% 99.9% 100.0% 100.0%

85th Percentile:
 

Mean Speed(Average):
Median
Mode:

49 MPH
 
44 MPH
45 MPH
48 MPH

Comments:

Page 2 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Vehicle Classification Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009

Start Time Bikes Cars &
Trailer

2 Axle
Long

Buses 2 Axle
6 Tire

3 Axle
Single

4 Axle
Single

<5 Axle
Double

5 Axle
Double

>6 Axle
Double

<6 Axle
Multi

6 Axle
Multi

>6 Axle
Multi

Not
Classified Total

12:00 AM 0 25 5 0 0 0 0 0 0 0 0 0 0 0 30
1:00 AM 1 15 7 0 0 0 0 0 0 0 0 0 0 2 25
2:00 AM 0 19 3 0 0 0 0 0 0 0 0 0 0 0 22
3:00 AM 0 16 4 0 1 0 0 0 0 0 0 0 0 0 21
4:00 AM 0 32 20 0 4 0 0 0 0 0 0 0 0 1 57
5:00 AM 2 104 39 0 8 1 0 0 0 0 0 0 0 4 158
6:00 AM 2 159 61 1 14 2 0 1 0 0 0 0 0 6 246
7:00 AM 14 311 120 2 13 1 0 5 0 0 0 0 0 39 505
8:00 AM 9 376 112 0 20 2 0 1 0 0 0 0 0 30 550
9:00 AM 11 279 84 6 18 2 0 4 2 0 0 0 0 21 427

10:00 AM 3 298 88 0 13 4 0 2 0 0 0 0 0 14 422
11:00 AM 5 269 80 2 11 2 0 0 0 0 0 0 0 16 385
12:00 PM 8 303 101 3 15 3 0 2 1 0 0 0 0 21 457

1:00 PM 3 350 108 1 20 0 0 2 1 0 1 0 0 22 508
2:00 PM 10 328 115 3 15 5 0 4 0 0 0 0 0 34 514
3:00 PM 6 378 158 2 27 2 0 1 0 0 1 0 0 30 605
4:00 PM 9 481 129 0 19 0 0 1 0 0 0 0 0 30 669
5:00 PM 7 525 134 1 15 2 0 5 0 0 0 0 0 49 738
6:00 PM 5 396 104 1 14 1 0 0 0 0 0 0 0 18 539
7:00 PM 6 247 81 0 9 0 0 0 0 0 0 0 0 18 361
8:00 PM 2 191 50 0 8 0 0 0 0 0 0 0 0 6 257
9:00 PM 3 158 35 0 6 0 0 0 1 0 0 0 0 6 209

10:00 PM 0 89 16 0 4 0 0 0 0 0 0 0 0 2 111
11:00 PM 0 61 19 0 1 0 0 0 0 0 0 0 0 0 81

Day Total 106 5410 1673 22 255 27 0 28 5 0 2 0 0 369 7897
Percent 1.3% 68.5% 21.2% 0.3% 3.2% 0.3% 0.0% 0.4% 0.1% 0.0% 0.0% 0.0% 0.0% 4.7%

AM Peak 7:00 AM 8:00 AM 7:00 AM 9:00 AM 8:00 AM 10:00 AM 7:00 AM 9:00 AM 7:00 AM 8:00 AM
Volume 14 376 120 6 20 4 5 2 39 550

PM Peak 2:00 PM 5:00 PM 3:00 PM 12:00 PM 3:00 PM 2:00 PM 5:00 PM 12:00 PM 1:00 PM 5:00 PM 5:00 PM
Volume 10 525 158 3 27 5 5 1 1 49 738

Comments: Phase 1

Page 1 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Vehicle Classification Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

SUMMARY - Tube Count - Vehicle Classification Data
LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009 - May 19 2009

Start Time Bikes Cars &
Trailer

2 Axle
Long

Buses 2 Axle
6 Tire

3 Axle
Single

4 Axle
Single

<5 Axle
Double

5 Axle
Double

>6 Axle
Double

<6 Axle
Multi

6 Axle
Multi

>6 Axle
Multi

Not
Classified Total

Grand Total 106 5410 1673 22 255 27 0 28 5 0 2 0 0 369 7897
Percent 1.3% 68.5% 21.2% 0.3% 3.2% 0.3% 0.0% 0.4% 0.1% 0.0% 0.0% 0.0% 0.0% 4.7%

Comments: Phase 1

Page 2 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Speed Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009

Start Time 1
15

16
20

21
25

26
30

31
35

36
40

41
45

46
50

51
55

56
60

61
65

66
70

71
75

76
999 Total Pace

Speed
Number
in Pace

12:00 AM 0 0 0 0 1 4 13 19 7 0 0 0 0 0 44 41-50 31
1:00 AM 0 0 0 0 0 1 5 5 2 1 0 0 0 0 14 41-50 10
2:00 AM 0 0 0 0 0 3 4 15 4 0 0 0 0 0 26 46-55 19
3:00 AM 0 0 0 0 1 2 5 12 4 0 0 0 0 0 24 41-50 17
4:00 AM 0 0 0 0 0 2 12 16 7 2 1 0 0 0 40 41-50 28
5:00 AM 2 0 0 0 0 3 26 61 26 6 1 0 1 0 126 46-55 86
6:00 AM 10 0 0 0 1 18 89 187 81 8 1 0 0 0 395 41-50 276
7:00 AM 33 0 0 0 1 28 170 349 101 11 1 0 0 0 694 41-50 519
8:00 AM 24 0 0 0 0 32 211 288 79 5 1 0 0 0 640 41-50 498
9:00 AM 14 0 0 0 3 18 131 173 55 7 0 1 0 0 402 41-50 303

10:00 AM 13 0 0 2 3 20 91 148 65 9 2 0 0 0 353 41-50 239
11:00 AM 18 0 0 0 4 17 107 188 58 3 0 0 0 1 396 41-50 294
12:00 PM 16 0 0 1 1 22 125 201 62 10 0 0 0 0 438 41-50 326

1:00 PM 18 0 0 0 2 4 122 199 60 10 0 0 0 0 415 41-50 320
2:00 PM 20 0 0 0 9 27 146 209 56 5 1 1 0 0 474 41-50 355
3:00 PM 28 0 0 0 1 30 126 218 83 7 1 0 0 1 495 41-50 343
4:00 PM 37 0 1 0 1 32 174 231 49 6 0 1 0 0 532 41-50 405
5:00 PM 39 0 0 0 2 9 177 258 88 11 1 0 0 0 585 41-50 435
6:00 PM 19 0 0 0 0 27 167 205 59 8 2 0 0 0 487 41-50 372
7:00 PM 12 0 0 0 4 28 142 132 30 2 1 0 0 0 351 41-50 273
8:00 PM 3 0 0 1 3 40 145 84 12 4 0 0 0 0 292 41-50 228
9:00 PM 5 0 0 0 1 36 106 77 20 0 3 0 1 0 249 41-50 183

10:00 PM 2 0 0 0 0 8 45 39 13 1 0 0 0 0 108 41-50 84
11:00 PM 0 0 0 0 0 11 40 21 9 0 0 0 0 0 81 41-50 60

Day Total 313 0 1 4 38 422 2379 3335 1030 116 16 3 2 2 7661 41-50 5713
Percent 4.1% 0.0% 0.0% 0.1% 0.5% 5.5% 31.1% 43.5% 13.4% 1.5% 0.2% 0.0% 0.0% 0.0%

AM Peak 7:00 AM 10:00 AM 11:00 AM 8:00 AM 8:00 AM 7:00 AM 7:00 AM 7:00 AM 10:00 AM 9:00 AM 5:00 AM 11:00 AM 7:00 AM
Volume 33 2 4 32 211 349 101 11 2 1 1 1 694

PM Peak 5:00 PM 4:00 PM 12:00 PM 2:00 PM 8:00 PM 5:00 PM 5:00 PM 5:00 PM 5:00 PM 9:00 PM 2:00 PM 9:00 PM 3:00 PM 5:00 PM
Volume 39 1 1 9 40 177 258 88 11 3 1 1 1 585

Comments:

Page 1 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Speed Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

SUMMARY - Tube Count - Speed Data
LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009 - May 19 2009

Start Time 1
15

16
20

21
25

26
30

31
35

36
40

41
45

46
50

51
55

56
60

61
65

66
70

71
75

76
999 Total Pace

Speed
Number
in Pace

Grand Total 313 0 1 4 38 422 2379 3335 1030 116 16 3 2 2 7661 41-50 5713
Percent 4.1% 0.0% 0.0% 0.1% 0.5% 5.5% 31.1% 43.5% 13.4% 1.5% 0.2% 0.0% 0.0% 0.0%

Cumulative
Percent 4.1% 4.1% 4.1% 4.2% 4.6% 10.2% 41.2% 84.7% 98.2% 99.7% 99.9% 99.9% 100.0% 100.0%

85th Percentile:
 

Mean Speed(Average):
Median
Mode:

50 MPH
 
44 MPH
46 MPH
48 MPH

Comments:

Page 2 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Vehicle Classification Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009

Start Time Bikes Cars &
Trailer

2 Axle
Long

Buses 2 Axle
6 Tire

3 Axle
Single

4 Axle
Single

<5 Axle
Double

5 Axle
Double

>6 Axle
Double

<6 Axle
Multi

6 Axle
Multi

>6 Axle
Multi

Not
Classified Total

12:00 AM 0 34 10 0 0 0 0 0 0 0 0 0 0 0 44
1:00 AM 0 7 4 0 2 1 0 0 0 0 0 0 0 0 14
2:00 AM 1 20 4 0 1 0 0 0 0 0 0 0 0 0 26
3:00 AM 0 18 6 0 0 0 0 0 0 0 0 0 0 0 24
4:00 AM 0 29 10 0 1 0 0 0 0 0 0 0 0 0 40
5:00 AM 0 68 44 2 7 0 1 2 0 0 0 0 0 2 126
6:00 AM 4 235 111 2 28 2 0 2 1 0 0 0 0 10 395
7:00 AM 13 450 153 1 31 4 0 4 0 0 0 0 1 37 694
8:00 AM 5 408 161 3 23 3 0 9 2 0 0 0 1 25 640
9:00 AM 7 256 102 0 12 3 0 2 1 0 0 0 1 18 402

10:00 AM 4 208 108 0 14 2 0 3 0 0 0 0 1 13 353
11:00 AM 5 237 115 1 12 3 0 4 0 0 0 0 1 18 396
12:00 PM 7 276 114 3 18 2 0 1 0 0 0 0 0 17 438

1:00 PM 2 260 113 3 18 2 0 0 0 0 0 0 0 17 415
2:00 PM 7 304 115 0 20 2 0 5 0 0 0 0 0 21 474
3:00 PM 5 318 117 2 15 3 0 4 0 0 0 0 0 31 495
4:00 PM 7 342 126 2 12 3 0 2 0 0 0 0 0 38 532
5:00 PM 12 374 141 0 15 2 0 0 0 0 0 0 0 41 585
6:00 PM 2 347 95 0 19 3 0 2 0 0 0 0 0 19 487
7:00 PM 4 244 79 0 9 1 0 1 1 0 0 0 0 12 351
8:00 PM 3 205 74 0 6 0 0 0 1 0 0 0 0 3 292
9:00 PM 0 172 61 0 9 1 0 0 0 0 0 0 0 6 249

10:00 PM 0 88 16 0 2 0 0 0 0 0 0 0 0 2 108
11:00 PM 1 60 19 0 1 0 0 0 0 0 0 0 0 0 81

Day Total 89 4960 1898 19 275 37 1 41 6 0 0 0 5 330 7661
Percent 1.2% 64.7% 24.8% 0.2% 3.6% 0.5% 0.0% 0.5% 0.1% 0.0% 0.0% 0.0% 0.1% 4.3%

AM Peak 7:00 AM 7:00 AM 8:00 AM 8:00 AM 7:00 AM 7:00 AM 5:00 AM 8:00 AM 8:00 AM 7:00 AM 7:00 AM 7:00 AM
Volume 13 450 161 3 31 4 1 9 2 1 37 694

PM Peak 5:00 PM 5:00 PM 5:00 PM 12:00 PM 2:00 PM 3:00 PM 2:00 PM 7:00 PM 5:00 PM 5:00 PM
Volume 12 374 141 3 20 3 5 1 41 585

Comments: Phase 1

Page 1 of 2

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Vehicle Classification Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

SUMMARY - Tube Count - Vehicle Classification Data
LOCATION: N Silverbell Rd btwn El Camino del Cerro and Sweetwater QC JOB #: 10431413
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009 - May 19 2009

Start Time Bikes Cars &
Trailer

2 Axle
Long

Buses 2 Axle
6 Tire

3 Axle
Single

4 Axle
Single

<5 Axle
Double

5 Axle
Double

>6 Axle
Double

<6 Axle
Multi

6 Axle
Multi

>6 Axle
Multi

Not
Classified Total

Grand Total 89 4960 1898 19 275 37 1 41 6 0 0 0 5 330 7661
Percent 1.2% 64.7% 24.8% 0.2% 3.6% 0.5% 0.0% 0.5% 0.1% 0.0% 0.0% 0.0% 0.1% 4.3%

Comments: Phase 1

Page 2 of 2
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Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd north of Sunset Rd QC JOB #: 10431414
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 10 10 10
1:00 AM 10 10 10
2:00 AM 11 11 11
3:00 AM 3 3 3
4:00 AM 22 22 22
5:00 AM 53 53 53
6:00 AM 96 96 96
7:00 AM 167 167 167
8:00 AM 184 184 184
9:00 AM 165 165 165

10:00 AM 149 149 149
11:00 AM 162 162 162
12:00 PM 193 193 193

1:00 PM 204 204 204
2:00 PM 245 245 245
3:00 PM 280 280 280
4:00 PM 390 390 390
5:00 PM 426 426 426
6:00 PM 248 248 248
7:00 PM 159 159 159
8:00 PM 114 114 114
9:00 PM 82 82 82

10:00 PM 55 55 55
11:00 PM 30 30 30
Day Total 3458 3458 3458

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 184 184 184

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 426 426 426

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd north of Sunset Rd QC JOB #: 10431414
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 8 8 8
1:00 AM 8 8 8
2:00 AM 7 7 7
3:00 AM 12 12 12
4:00 AM 19 19 19
5:00 AM 82 82 82
6:00 AM 296 296 296
7:00 AM 498 498 498
8:00 AM 250 250 250
9:00 AM 172 172 172

10:00 AM 152 152 152
11:00 AM 168 168 168
12:00 PM 155 155 155

1:00 PM 160 160 160
2:00 PM 154 154 154
3:00 PM 190 190 190
4:00 PM 173 173 173
5:00 PM 165 165 165
6:00 PM 149 149 149
7:00 PM 93 93 93
8:00 PM 71 71 71
9:00 PM 64 64 64

10:00 PM 30 30 30
11:00 PM 12 12 12
Day Total 3088 3088 3088

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 498 498 498

PM Peak 3:00 PM 3:00 PM 3:00 PM
Volume 190 190 190

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd south of El Camino del Cerro QC JOB #: 10431415
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 30 30 30
1:00 AM 25 25 25
2:00 AM 22 22 22
3:00 AM 21 21 21
4:00 AM 57 57 57
5:00 AM 158 158 158
6:00 AM 246 246 246
7:00 AM 505 505 505
8:00 AM 550 550 550
9:00 AM 427 427 427

10:00 AM 422 422 422
11:00 AM 385 385 385
12:00 PM 457 457 457

1:00 PM 508 508 508
2:00 PM 514 514 514
3:00 PM 605 605 605
4:00 PM 669 669 669
5:00 PM 738 738 738
6:00 PM 539 539 539
7:00 PM 361 361 361
8:00 PM 257 257 257
9:00 PM 209 209 209

10:00 PM 111 111 111
11:00 PM 81 81 81
Day Total 7897 7897 7897

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 550 550 550

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 738 738 738

Comments: Phase 1

Page 1 of 1

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd south of El Camino del Cerro QC JOB #: 10431415
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 44 44 44
1:00 AM 14 14 14
2:00 AM 26 26 26
3:00 AM 24 24 24
4:00 AM 40 40 40
5:00 AM 126 126 126
6:00 AM 395 395 395
7:00 AM 694 694 694
8:00 AM 640 640 640
9:00 AM 402 402 402

10:00 AM 353 353 353
11:00 AM 396 396 396
12:00 PM 438 438 438

1:00 PM 415 415 415
2:00 PM 474 474 474
3:00 PM 495 495 495
4:00 PM 532 532 532
5:00 PM 585 585 585
6:00 PM 487 487 487
7:00 PM 351 351 351
8:00 PM 292 292 292
9:00 PM 249 249 249

10:00 PM 108 108 108
11:00 PM 81 81 81
Day Total 7661 7661 7661

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 694 694 694

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 585 585 585

Comments: Phase 1

Page 1 of 1

Report generated on 5/29/2009 9:00 AM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd south of Goret Rd QC JOB #: 10431416
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: NB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 57 57 57
1:00 AM 47 47 47
2:00 AM 28 28 28
3:00 AM 39 39 39
4:00 AM 58 58 58
5:00 AM 147 147 147
6:00 AM 212 212 212
7:00 AM 369 369 369
8:00 AM 415 415 415
9:00 AM 386 386 386

10:00 AM 431 431 431
11:00 AM 507 507 507
12:00 PM 548 548 548

1:00 PM 579 579 579
2:00 PM 571 571 571
3:00 PM 661 661 661
4:00 PM 739 739 739
5:00 PM 907 907 907
6:00 PM 583 583 583
7:00 PM 405 405 405
8:00 PM 308 308 308
9:00 PM 250 250 250

10:00 PM 185 185 185
11:00 PM 114 114 114
Day Total 5850 2696 8546 8546

% Weekday
Average 68.5% 31.5%

% Week
Average 68.5% 31.5% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 507 507 507

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 907 907 907

Comments: Phase 1

Page 1 of 1
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Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd south of Goret Rd QC JOB #: 10431416
SPECIFIC LOCATION: 1500 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: SB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 47 47 47
1:00 AM 24 24 24
2:00 AM 16 16 16
3:00 AM 32 32 32
4:00 AM 62 62 62
5:00 AM 178 178 178
6:00 AM 468 468 468
7:00 AM 782 782 782
8:00 AM 622 622 622
9:00 AM 440 440 440

10:00 AM 417 417 417
11:00 AM 460 460 460
12:00 PM 498 498 498

1:00 PM 537 537 537
2:00 PM 480 480 480
3:00 PM 501 501 501
4:00 PM 532 532 532
5:00 PM 567 567 567
6:00 PM 507 507 507
7:00 PM 345 345 345
8:00 PM 214 214 214
9:00 PM 251 251 251

10:00 PM 145 145 145
11:00 PM 92 92 92
Day Total 4669 3548 8217 8217

% Weekday
Average 56.8% 43.2%

% Week
Average 56.8% 43.2% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 782 782 782

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 567 567 567

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Abington Rd west of Silverbell Rd QC JOB #: 10431417
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 1 1 1
3:00 AM 0 0 0
4:00 AM 2 2 2
5:00 AM 4 4 4
6:00 AM 7 7 7
7:00 AM 8 8 8
8:00 AM 7 7 7
9:00 AM 7 7 7

10:00 AM 4 4 4
11:00 AM 5 5 5
12:00 PM 3 3 3

1:00 PM 3 3 3
2:00 PM 49 49 49
3:00 PM 6 6 6
4:00 PM 2 2 2
5:00 PM 4 4 4
6:00 PM 7 7 7
7:00 PM 1 1 1
8:00 PM 7 7 7
9:00 PM 2 2 2

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 129 129 129

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 8 8 8

PM Peak 2:00 PM 2:00 PM 2:00 PM
Volume 49 49 49

Comments: Phase 1

Page 1 of 1
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Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Abington Rd west of Silverbell Rd QC JOB #: 10431417
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 0 0 0
6:00 AM 3 3 3
7:00 AM 4 4 4
8:00 AM 2 2 2
9:00 AM 3 3 3

10:00 AM 3 3 3
11:00 AM 8 8 8
12:00 PM 3 3 3

1:00 PM 5 5 5
2:00 PM 49 49 49
3:00 PM 12 12 12
4:00 PM 4 4 4
5:00 PM 3 3 3
6:00 PM 9 9 9
7:00 PM 1 1 1
8:00 PM 4 4 4
9:00 PM 1 1 1

10:00 PM 2 2 2
11:00 PM 0 0 0
Day Total 116 116 116

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 8 8 8

PM Peak 2:00 PM 2:00 PM 2:00 PM
Volume 49 49 49

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: De Green Ln west of Silverbell Rd QC JOB #: 10431418
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 1 1 1
6:00 AM 4 4 4
7:00 AM 4 4 4
8:00 AM 2 2 2
9:00 AM 1 1 1

10:00 AM 3 3 3
11:00 AM 2 2 2
12:00 PM 1 1 1

1:00 PM 2 2 2
2:00 PM 2 2 2
3:00 PM 2 2 2
4:00 PM 1 1 1
5:00 PM 6 6 6
6:00 PM 2 2 2
7:00 PM 2 2 2
8:00 PM 0 0 0
9:00 PM 3 3 3

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 38 38 38

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 6:00 AM 6:00 AM 6:00 AM
Volume 4 4 4

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 6 6 6

Comments: Phase 1

Page 1 of 1
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Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: De Green Ln west of Silverbell Rd QC JOB #: 10431418
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 0 0 0
6:00 AM 2 2 2
7:00 AM 1 1 1
8:00 AM 1 1 1
9:00 AM 3 3 3

10:00 AM 1 1 1
11:00 AM 2 2 2
12:00 PM 3 3 3

1:00 PM 1 1 1
2:00 PM 1 1 1
3:00 PM 3 3 3
4:00 PM 5 5 5
5:00 PM 6 6 6
6:00 PM 7 7 7
7:00 PM 5 5 5
8:00 PM 1 1 1
9:00 PM 1 1 1

10:00 PM 1 1 1
11:00 PM 0 0 0
Day Total 44 44 44

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 9:00 AM 9:00 AM 9:00 AM
Volume 3 3 3

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 7 7 7

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Belmont Rd west of Silverbell Rd QC JOB #: 10431419
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 1 1 1
3:00 AM 3 3 3
4:00 AM 6 6 6
5:00 AM 11 11 11
6:00 AM 33 33 33
7:00 AM 60 60 60
8:00 AM 47 47 47
9:00 AM 37 37 37

10:00 AM 32 32 32
11:00 AM 29 29 29
12:00 PM 25 25 25

1:00 PM 29 29 29
2:00 PM 24 24 24
3:00 PM 30 30 30
4:00 PM 34 34 34
5:00 PM 24 24 24
6:00 PM 24 24 24
7:00 PM 14 14 14
8:00 PM 6 6 6
9:00 PM 14 14 14

10:00 PM 3 3 3
11:00 PM 1 1 1
Day Total 488 488 488

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 60 60 60

PM Peak 4:00 PM 4:00 PM 4:00 PM
Volume 34 34 34

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Belmont Rd west of Silverbell Rd QC JOB #: 10431419
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 1 1 1
3:00 AM 1 1 1
4:00 AM 1 1 1
5:00 AM 5 5 5
6:00 AM 20 20 20
7:00 AM 20 20 20
8:00 AM 24 24 24
9:00 AM 19 19 19

10:00 AM 19 19 19
11:00 AM 19 19 19
12:00 PM 24 24 24

1:00 PM 34 34 34
2:00 PM 32 32 32
3:00 PM 44 44 44
4:00 PM 34 34 34
5:00 PM 45 45 45
6:00 PM 48 48 48
7:00 PM 32 32 32
8:00 PM 15 15 15
9:00 PM 18 18 18

10:00 PM 8 8 8
11:00 PM 3 3 3
Day Total 467 467 467

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 24 24 24

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 48 48 48

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Desert Foothills Dr west of Silverbell Rd QC JOB #: 10431420
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 3 3 3
4:00 AM 2 2 2
5:00 AM 9 9 9
6:00 AM 12 12 12
7:00 AM 16 16 16
8:00 AM 4 4 4
9:00 AM 4 4 4

10:00 AM 4 4 4
11:00 AM 15 15 15
12:00 PM 9 9 9

1:00 PM 14 14 14
2:00 PM 10 10 10
3:00 PM 12 12 12
4:00 PM 6 6 6
5:00 PM 10 10 10
6:00 PM 6 6 6
7:00 PM 4 4 4
8:00 PM 4 4 4
9:00 PM 3 3 3

10:00 PM 3 3 3
11:00 PM 1 1 1
Day Total 151 151 151

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 16 16 16

PM Peak 1:00 PM 1:00 PM 1:00 PM
Volume 14 14 14

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Desert Foothills Dr west of Silverbell Rd QC JOB #: 10431420
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 8 8 8
6:00 AM 0 0 0
7:00 AM 7 7 7
8:00 AM 9 9 9
9:00 AM 5 5 5

10:00 AM 8 8 8
11:00 AM 7 7 7
12:00 PM 11 11 11

1:00 PM 15 15 15
2:00 PM 16 16 16
3:00 PM 3 3 3
4:00 PM 19 19 19
5:00 PM 12 12 12
6:00 PM 6 6 6
7:00 PM 4 4 4
8:00 PM 5 5 5
9:00 PM 5 5 5

10:00 PM 9 9 9
11:00 PM 1 1 1
Day Total 150 150 150

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 9 9 9

PM Peak 4:00 PM 4:00 PM 4:00 PM
Volume 19 19 19

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Orange Grove Rd west of Silverbell Rd QC JOB #: 10431421
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 3 3 3
4:00 AM 2 2 2
5:00 AM 10 10 10
6:00 AM 13 13 13
7:00 AM 18 18 18
8:00 AM 4 4 4
9:00 AM 4 4 4

10:00 AM 4 4 4
11:00 AM 16 16 16
12:00 PM 9 9 9

1:00 PM 16 16 16
2:00 PM 10 10 10
3:00 PM 13 13 13
4:00 PM 6 6 6
5:00 PM 10 10 10
6:00 PM 6 6 6
7:00 PM 4 4 4
8:00 PM 4 4 4
9:00 PM 3 3 3

10:00 PM 3 3 3
11:00 PM 1 1 1
Day Total 159 159 159

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 18 18 18

PM Peak 1:00 PM 1:00 PM 1:00 PM
Volume 16 16 16

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Orange Grove Rd west of Silverbell Rd QC JOB #: 10431421
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 7 7 7
6:00 AM 0 0 0
7:00 AM 7 7 7
8:00 AM 9 9 9
9:00 AM 5 5 5

10:00 AM 7 7 7
11:00 AM 8 8 8
12:00 PM 12 12 12

1:00 PM 16 16 16
2:00 PM 15 15 15
3:00 PM 3 3 3
4:00 PM 21 21 21
5:00 PM 9 9 9
6:00 PM 6 6 6
7:00 PM 4 4 4
8:00 PM 5 5 5
9:00 PM 4 4 4

10:00 PM 7 7 7
11:00 PM 1 1 1
Day Total 146 146 146

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 9 9 9

PM Peak 4:00 PM 4:00 PM 4:00 PM
Volume 21 21 21

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Benjamen Rd west of Silverbell Rd QC JOB #: 10431422
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 2 2 2
6:00 AM 3 3 3
7:00 AM 2 2 2
8:00 AM 2 2 2
9:00 AM 3 3 3

10:00 AM 1 1 1
11:00 AM 3 3 3
12:00 PM 4 4 4

1:00 PM 0 0 0
2:00 PM 3 3 3
3:00 PM 2 2 2
4:00 PM 2 2 2
5:00 PM 4 4 4
6:00 PM 4 4 4
7:00 PM 1 1 1
8:00 PM 0 0 0
9:00 PM 0 0 0

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 36 36 36

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 6:00 AM 6:00 AM 6:00 AM
Volume 3 3 3

PM Peak 12:00 PM 12:00 PM 12:00 PM
Volume 4 4 4

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Benjamen Rd west of Silverbell Rd QC JOB #: 10431422
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 1 1 1
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 3 3 3
6:00 AM 0 0 0
7:00 AM 0 0 0
8:00 AM 2 2 2
9:00 AM 1 1 1

10:00 AM 2 2 2
11:00 AM 4 4 4
12:00 PM 4 4 4

1:00 PM 2 2 2
2:00 PM 1 1 1
3:00 PM 2 2 2
4:00 PM 2 2 2
5:00 PM 3 3 3
6:00 PM 4 4 4
7:00 PM 3 3 3
8:00 PM 1 1 1
9:00 PM 1 1 1

10:00 PM 1 1 1
11:00 PM 0 0 0
Day Total 38 38 38

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 4 4 4

PM Peak 12:00 PM 12:00 PM 12:00 PM
Volume 4 4 4

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Mallow Ln west of Silverbell Rd QC JOB #: 10431423
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 1 1 1
5:00 AM 4 4 4
6:00 AM 8 8 8
7:00 AM 9 9 9
8:00 AM 13 13 13
9:00 AM 12 12 12

10:00 AM 13 13 13
11:00 AM 18 18 18
12:00 PM 6 6 6

1:00 PM 5 5 5
2:00 PM 5 5 5
3:00 PM 9 9 9
4:00 PM 11 11 11
5:00 PM 6 6 6
6:00 PM 7 7 7
7:00 PM 7 7 7
8:00 PM 4 4 4
9:00 PM 6 6 6

10:00 PM 3 3 3
11:00 PM 0 0 0
Day Total 147 147 147

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 18 18 18

PM Peak 4:00 PM 4:00 PM 4:00 PM
Volume 11 11 11

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Mallow Ln west of Silverbell Rd QC JOB #: 10431423
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 2 2 2
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 2 2 2
4:00 AM 0 0 0
5:00 AM 0 0 0
6:00 AM 4 4 4
7:00 AM 5 5 5
8:00 AM 9 9 9
9:00 AM 9 9 9

10:00 AM 9 9 9
11:00 AM 7 7 7
12:00 PM 13 13 13

1:00 PM 11 11 11
2:00 PM 7 7 7
3:00 PM 10 10 10
4:00 PM 11 11 11
5:00 PM 20 20 20
6:00 PM 11 11 11
7:00 PM 10 10 10
8:00 PM 7 7 7
9:00 PM 4 4 4

10:00 PM 1 1 1
11:00 PM 0 0 0
Day Total 152 152 152

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 9 9 9

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 20 20 20

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Desert Zinnia Dr west of Silverbell Rd QC JOB #: 10431424
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 3 3 3
4:00 AM 1 1 1
5:00 AM 3 3 3
6:00 AM 10 10 10
7:00 AM 18 18 18
8:00 AM 17 17 17
9:00 AM 10 10 10

10:00 AM 8 8 8
11:00 AM 7 7 7
12:00 PM 7 7 7

1:00 PM 5 5 5
2:00 PM 9 9 9
3:00 PM 4 4 4
4:00 PM 9 9 9
5:00 PM 4 4 4
6:00 PM 5 5 5
7:00 PM 7 7 7
8:00 PM 1 1 1
9:00 PM 0 0 0

10:00 PM 1 1 1
11:00 PM 0 0 0
Day Total 129 129 129

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 18 18 18

PM Peak 2:00 PM 2:00 PM 2:00 PM
Volume 9 9 9

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Desert Zinnia Dr west of Silverbell Rd QC JOB #: 10431424
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 2 2 2
6:00 AM 5 5 5
7:00 AM 3 3 3
8:00 AM 6 6 6
9:00 AM 5 5 5

10:00 AM 4 4 4
11:00 AM 9 9 9
12:00 PM 11 11 11

1:00 PM 11 11 11
2:00 PM 7 7 7
3:00 PM 7 7 7
4:00 PM 3 3 3
5:00 PM 16 16 16
6:00 PM 16 16 16
7:00 PM 1 1 1
8:00 PM 6 6 6
9:00 PM 9 9 9

10:00 PM 4 4 4
11:00 PM 3 3 3
Day Total 129 129 129

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 9 9 9

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 16 16 16

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Sunset Dunes Pl west of Silverbell Rd QC JOB #: 10431425
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 0 0 0
5:00 AM 4 4 4
6:00 AM 12 12 12
7:00 AM 31 31 31
8:00 AM 16 16 16
9:00 AM 5 5 5

10:00 AM 4 4 4
11:00 AM 7 7 7
12:00 PM 10 10 10

1:00 PM 7 7 7
2:00 PM 16 16 16
3:00 PM 7 7 7
4:00 PM 6 6 6
5:00 PM 3 3 3
6:00 PM 9 9 9
7:00 PM 5 5 5
8:00 PM 3 3 3
9:00 PM 3 3 3

10:00 PM 1 1 1
11:00 PM 1 1 1
Day Total 151 151 151

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 31 31 31

PM Peak 2:00 PM 2:00 PM 2:00 PM
Volume 16 16 16

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Sunset Dunes Pl west of Silverbell Rd QC JOB #: 10431425
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 0 0 0
5:00 AM 0 0 0
6:00 AM 4 4 4
7:00 AM 7 7 7
8:00 AM 11 11 11
9:00 AM 3 3 3

10:00 AM 7 7 7
11:00 AM 9 9 9
12:00 PM 13 13 13

1:00 PM 10 10 10
2:00 PM 11 11 11
3:00 PM 14 14 14
4:00 PM 9 9 9
5:00 PM 14 14 14
6:00 PM 12 12 12
7:00 PM 12 12 12
8:00 PM 4 4 4
9:00 PM 3 3 3

10:00 PM 4 4 4
11:00 PM 5 5 5
Day Total 153 153 153

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 11 11 11

PM Peak 3:00 PM 3:00 PM 3:00 PM
Volume 14 14 14

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: El Camino del Cerro west of Silverbell Rd QC JOB #: 10431426
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 6 6 6
1:00 AM 6 6 6
2:00 AM 3 3 3
3:00 AM 14 14 14
4:00 AM 44 44 44
5:00 AM 142 142 142
6:00 AM 307 307 307
7:00 AM 516 516 516
8:00 AM 431 431 431
9:00 AM 232 232 232

10:00 AM 177 177 177
11:00 AM 218 218 218
12:00 PM 242 242 242

1:00 PM 214 214 214
2:00 PM 206 206 206
3:00 PM 221 221 221
4:00 PM 215 215 215
5:00 PM 215 215 215
6:00 PM 148 148 148
7:00 PM 120 120 120
8:00 PM 78 78 78
9:00 PM 44 44 44

10:00 PM 30 30 30
11:00 PM 17 17 17
Day Total 3846 3846 3846

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 516 516 516

PM Peak 12:00 PM 12:00 PM 12:00 PM
Volume 242 242 242

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: El Camino del Cerro west of Silverbell Rd QC JOB #: 10431426
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 27 27 27
1:00 AM 9 9 9
2:00 AM 8 8 8
3:00 AM 8 8 8
4:00 AM 9 9 9
5:00 AM 33 33 33
6:00 AM 55 55 55
7:00 AM 144 144 144
8:00 AM 192 192 192
9:00 AM 146 146 146

10:00 AM 159 159 159
11:00 AM 189 189 189
12:00 PM 214 214 214

1:00 PM 239 239 239
2:00 PM 262 262 262
3:00 PM 384 384 384
4:00 PM 382 382 382
5:00 PM 426 426 426
6:00 PM 344 344 344
7:00 PM 246 246 246
8:00 PM 173 173 173
9:00 PM 145 145 145

10:00 PM 70 70 70
11:00 PM 39 39 39
Day Total 3903 3903 3903

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 192 192 192

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 426 426 426

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: El Camino del Cerro east of Silverbell Rd QC JOB #: 10431427
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 20 20 20
1:00 AM 17 17 17
2:00 AM 16 16 16
3:00 AM 32 32 32
4:00 AM 114 114 114
5:00 AM 311 311 311
6:00 AM 573 573 573
7:00 AM 900 900 900
8:00 AM 710 710 710
9:00 AM 553 553 553

10:00 AM 445 445 445
11:00 AM 498 498 498
12:00 PM 492 492 492

1:00 PM 536 536 536
2:00 PM 525 525 525
3:00 PM 487 487 487
4:00 PM 505 505 505
5:00 PM 539 539 539
6:00 PM 376 376 376
7:00 PM 252 252 252
8:00 PM 209 209 209
9:00 PM 162 162 162

10:00 PM 74 74 74
11:00 PM 54 54 54
Day Total 8400 8400 8400

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 900 900 900

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 539 539 539

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: El Camino del Cerro east of Silverbell Rd QC JOB #: 10431427
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 48 48 48
1:00 AM 13 13 13
2:00 AM 24 24 24
3:00 AM 25 25 25
4:00 AM 39 39 39
5:00 AM 122 122 122
6:00 AM 260 260 260
7:00 AM 372 372 372
8:00 AM 432 432 432
9:00 AM 337 337 337

10:00 AM 364 364 364
11:00 AM 432 432 432
12:00 PM 502 502 502

1:00 PM 485 485 485
2:00 PM 615 615 615
3:00 PM 668 668 668
4:00 PM 749 749 749
5:00 PM 884 884 884
6:00 PM 669 669 669
7:00 PM 454 454 454
8:00 PM 372 372 372
9:00 PM 263 263 263

10:00 PM 145 145 145
11:00 PM 88 88 88
Day Total 8362 8362 8362

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 432 432 432

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 884 884 884

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Lost Horizon Dr west of Silverbell Rd QC JOB #: 10431428
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 0 0 0
6:00 AM 0 0 0
7:00 AM 0 0 0
8:00 AM 2 2 2
9:00 AM 0 0 0

10:00 AM 1 1 1
11:00 AM 0 0 0
12:00 PM 4 4 4

1:00 PM 1 1 1
2:00 PM 2 2 2
3:00 PM 2 2 2
4:00 PM 0 0 0
5:00 PM 0 0 0
6:00 PM 1 1 1
7:00 PM 2 2 2
8:00 PM 2 2 2
9:00 PM 0 0 0

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 17 17 17

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 2 2 2

PM Peak 12:00 PM 12:00 PM 12:00 PM
Volume 4 4 4

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Lost Horizon Dr west of Silverbell Rd QC JOB #: 10431428
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 19 2009 - May 19 2009

Start Time Mon Tue
19-May-09

Wed Thu Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 0 0 0
5:00 AM 1 1 1
6:00 AM 1 1 1
7:00 AM 3 3 3
8:00 AM 2 2 2
9:00 AM 1 1 1

10:00 AM 3 3 3
11:00 AM 0 0 0
12:00 PM 1 1 1

1:00 PM 1 1 1
2:00 PM 0 0 0
3:00 PM 2 2 2
4:00 PM 0 0 0
5:00 PM 2 2 2
6:00 PM 2 2 2
7:00 PM 0 0 0
8:00 PM 0 0 0
9:00 PM 0 0 0

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 20 20 20

% Weekday
Average 100.0%

% Week
Average 100.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 3 3 3

PM Peak 3:00 PM 3:00 PM 3:00 PM
Volume 2 2 2

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Hills of Gold Dr west of Silverbell Rd QC JOB #: 10431429
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 2 2 2
1:00 AM 1 1 1
2:00 AM 1 1 1
3:00 AM 3 3 3
4:00 AM 5 5 5
5:00 AM 6 6 6
6:00 AM 6 6 6
7:00 AM 5 5 5
8:00 AM 1 1 1
9:00 AM 1 1 1

10:00 AM 1 1 1
11:00 AM 0 0 0
12:00 PM 0 0 0

1:00 PM 0 0 0
2:00 PM 0 0 0
3:00 PM 0 0 0
4:00 PM 0 0 0
5:00 PM 0 0 0
6:00 PM 2 2 2
7:00 PM 1 1 1
8:00 PM 1 1 1
9:00 PM 2 2 2

10:00 PM 1 1 1
11:00 PM 2 2 2
Day Total 9 32 41 41

% Weekday
Average 22.0% 78.0%

% Week
Average 22.0% 78.0% 100.0%

AM Peak 5:00 AM 5:00 AM 5:00 AM
Volume 6 6 6

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 2 2 2

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Hills of Gold Dr west of Silverbell Rd QC JOB #: 10431429
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 2 2 2
2:00 AM 2 2 2
3:00 AM 2 2 2
4:00 AM 1 1 1
5:00 AM 4 4 4
6:00 AM 2 2 2
7:00 AM 0 0 0
8:00 AM 0 0 0
9:00 AM 0 0 0

10:00 AM 0 0 0
11:00 AM 0 0 0
12:00 PM 0 0 0

1:00 PM 0 0 0
2:00 PM 0 0 0
3:00 PM 0 0 0
4:00 PM 0 0 0
5:00 PM 1 1 1
6:00 PM 4 4 4
7:00 PM 4 4 4
8:00 PM 2 2 2
9:00 PM 1 1 1

10:00 PM 3 3 3
11:00 PM 2 2 2
Day Total 17 14 31 31

% Weekday
Average 54.8% 45.2%

% Week
Average 54.8% 45.2% 100.0%

AM Peak 5:00 AM 5:00 AM 5:00 AM
Volume 4 4 4

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 4 4 4

Comments: Phase 1

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Avenida Albor west of Silverbell Rd QC JOB #: 10431430
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 1 1 1
2:00 AM 3 3 3
3:00 AM 4 4 4
4:00 AM 13 13 13
5:00 AM 18 18 18
6:00 AM 43 43 43
7:00 AM 63 63 63
8:00 AM 39 39 39
9:00 AM 25 25 25

10:00 AM 32 32 32
11:00 AM 27 27 27
12:00 PM 38 38 38

1:00 PM 38 38 38
2:00 PM 33 33 33
3:00 PM 35 35 35
4:00 PM 20 20 20
5:00 PM 37 37 37
6:00 PM 42 42 42
7:00 PM 33 33 33
8:00 PM 19 19 19
9:00 PM 14 14 14

10:00 PM 12 12 12
11:00 PM 11 11 11
Day Total 332 269 601 601

% Weekday
Average 55.2% 44.8%

% Week
Average 55.2% 44.8% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 63 63 63

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 42 42 42

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Avenida Albor west of Silverbell Rd QC JOB #: 10431430
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 9 9 9
1:00 AM 3 3 3
2:00 AM 2 2 2
3:00 AM 5 5 5
4:00 AM 3 3 3
5:00 AM 3 3 3
6:00 AM 3 3 3
7:00 AM 8 8 8
8:00 AM 12 12 12
9:00 AM 17 17 17

10:00 AM 20 20 20
11:00 AM 27 27 27
12:00 PM 38 38 38

1:00 PM 49 49 49
2:00 PM 38 38 38
3:00 PM 52 52 52
4:00 PM 50 50 50
5:00 PM 64 64 64
6:00 PM 59 59 59
7:00 PM 43 43 43
8:00 PM 31 31 31
9:00 PM 40 40 40

10:00 PM 21 21 21
11:00 PM 16 16 16
Day Total 501 112 613 613

% Weekday
Average 81.7% 18.3%

% Week
Average 81.7% 18.3% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 27 27 27

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 64 64 64

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Neosha St west of Silverbell Rd QC JOB #: 10431431
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 3 3 3
5:00 AM 5 5 5
6:00 AM 11 11 11
7:00 AM 19 19 19
8:00 AM 9 9 9
9:00 AM 11 11 11

10:00 AM 15 15 15
11:00 AM 5 5 5
12:00 PM 3 3 3

1:00 PM 5 5 5
2:00 PM 10 10 10
3:00 PM 5 5 5
4:00 PM 12 12 12
5:00 PM 16 16 16
6:00 PM 9 9 9
7:00 PM 6 6 6
8:00 PM 3 3 3
9:00 PM 5 5 5

10:00 PM 1 1 1
11:00 PM 1 1 1
Day Total 76 78 154 154

% Weekday
Average 49.4% 50.6%

% Week
Average 49.4% 50.6% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 19 19 19

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 16 16 16

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Neosha St west of Silverbell Rd QC JOB #: 10431431
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 1 1 1
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 0 0 0
5:00 AM 2 2 2
6:00 AM 3 3 3
7:00 AM 9 9 9
8:00 AM 4 4 4
9:00 AM 6 6 6

10:00 AM 10 10 10
11:00 AM 5 5 5
12:00 PM 12 12 12

1:00 PM 10 10 10
2:00 PM 13 13 13
3:00 PM 13 13 13
4:00 PM 12 12 12
5:00 PM 17 17 17
6:00 PM 23 23 23
7:00 PM 7 7 7
8:00 PM 5 5 5
9:00 PM 7 7 7

10:00 PM 2 2 2
11:00 PM 3 3 3
Day Total 124 42 166 166

% Weekday
Average 74.7% 25.3%

% Week
Average 74.7% 25.3% 100.0%

AM Peak 10:00 AM 10:00 AM 10:00 AM
Volume 10 10 10

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 23 23 23

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Placita Sombra Chula west of Silverbell Rd QC JOB #: 10431432
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 1 1 1
5:00 AM 2 2 2
6:00 AM 7 7 7
7:00 AM 3 3 3
8:00 AM 3 3 3
9:00 AM 2 2 2

10:00 AM 1 1 1
11:00 AM 1 1 1
12:00 PM 2 2 2

1:00 PM 1 1 1
2:00 PM 1 1 1
3:00 PM 2 2 2
4:00 PM 1 1 1
5:00 PM 3 3 3
6:00 PM 4 4 4
7:00 PM 3 3 3
8:00 PM 1 1 1
9:00 PM 3 3 3

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 21 22 43 43

% Weekday
Average 48.8% 51.2%

% Week
Average 48.8% 51.2% 100.0%

AM Peak 6:00 AM 6:00 AM 6:00 AM
Volume 7 7 7

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 4 4 4

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Placita Sombra Chula west of Silverbell Rd QC JOB #: 10431432
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 1 1 1
5:00 AM 0 0 0
6:00 AM 0 0 0
7:00 AM 1 1 1
8:00 AM 1 1 1
9:00 AM 1 1 1

10:00 AM 1 1 1
11:00 AM 1 1 1
12:00 PM 0 0 0

1:00 PM 1 1 1
2:00 PM 3 3 3
3:00 PM 2 2 2
4:00 PM 3 3 3
5:00 PM 6 6 6
6:00 PM 8 8 8
7:00 PM 3 3 3
8:00 PM 3 3 3
9:00 PM 2 2 2

10:00 PM 1 1 1
11:00 PM 2 2 2
Day Total 34 7 41 41

% Weekday
Average 82.9% 17.1%

% Week
Average 82.9% 17.1% 100.0%

AM Peak 3:00 AM 3:00 AM 3:00 AM
Volume 1 1 1

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 8 8 8

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silverbell Tree Dr west of Silverbell Rd QC JOB #: 10431433
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 8 8 8
2:00 AM 1 1 1
3:00 AM 3 3 3
4:00 AM 4 4 4
5:00 AM 11 11 11
6:00 AM 4 4 4
7:00 AM 28 28 28
8:00 AM 28 28 28
9:00 AM 9 9 9

10:00 AM 10 10 10
11:00 AM 15 15 15
12:00 PM 17 17 17

1:00 PM 15 15 15
2:00 PM 17 17 17
3:00 PM 10 10 10
4:00 PM 16 16 16
5:00 PM 24 24 24
6:00 PM 26 26 26
7:00 PM 16 16 16
8:00 PM 14 14 14
9:00 PM 15 15 15

10:00 PM 14 14 14
11:00 PM 10 10 10
Day Total 194 121 315 315

% Weekday
Average 61.6% 38.4%

% Week
Average 61.6% 38.4% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 28 28 28

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 26 26 26

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silverbell Tree Dr west of Silverbell Rd QC JOB #: 10431433
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 8 8 8
1:00 AM 4 4 4
2:00 AM 3 3 3
3:00 AM 3 3 3
4:00 AM 1 1 1
5:00 AM 2 2 2
6:00 AM 2 2 2
7:00 AM 9 9 9
8:00 AM 8 8 8
9:00 AM 3 3 3

10:00 AM 12 12 12
11:00 AM 9 9 9
12:00 PM 16 16 16

1:00 PM 16 16 16
2:00 PM 15 15 15
3:00 PM 10 10 10
4:00 PM 25 25 25
5:00 PM 33 33 33
6:00 PM 29 29 29
7:00 PM 15 15 15
8:00 PM 18 18 18
9:00 PM 18 18 18

10:00 PM 32 32 32
11:00 PM 10 10 10
Day Total 237 64 301 301

% Weekday
Average 78.7% 21.3%

% Week
Average 78.7% 21.3% 100.0%

AM Peak 10:00 AM 10:00 AM 10:00 AM
Volume 12 12 12

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 33 33 33

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silverbell Tree Dr east of Silverbell Rd QC JOB #: 10431434
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 5 5 5
1:00 AM 7 7 7
2:00 AM 7 7 7
3:00 AM 2 2 2
4:00 AM 2 2 2
5:00 AM 5 5 5
6:00 AM 8 8 8
7:00 AM 18 18 18
8:00 AM 23 23 23
9:00 AM 18 18 18

10:00 AM 19 19 19
11:00 AM 30 30 30
12:00 PM 39 39 39

1:00 PM 41 41 41
2:00 PM 55 55 55
3:00 PM 55 55 55
4:00 PM 66 66 66
5:00 PM 72 72 72
6:00 PM 70 70 70
7:00 PM 40 40 40
8:00 PM 41 41 41
9:00 PM 49 49 49

10:00 PM 28 28 28
11:00 PM 14 14 14
Day Total 570 144 714 714

% Weekday
Average 79.8% 20.2%

% Week
Average 79.8% 20.2% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 30 30 30

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 72 72 72

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silverbell Tree Dr east of Silverbell Rd QC JOB #: 10431434
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 4 4 4
1:00 AM 4 4 4
2:00 AM 2 2 2
3:00 AM 4 4 4
4:00 AM 9 9 9
5:00 AM 22 22 22
6:00 AM 24 24 24
7:00 AM 88 88 88
8:00 AM 61 61 61
9:00 AM 48 48 48

10:00 AM 28 28 28
11:00 AM 34 34 34
12:00 PM 38 38 38

1:00 PM 34 34 34
2:00 PM 43 43 43
3:00 PM 37 37 37
4:00 PM 45 45 45
5:00 PM 58 58 58
6:00 PM 48 48 48
7:00 PM 31 31 31
8:00 PM 36 36 36
9:00 PM 24 24 24

10:00 PM 16 16 16
11:00 PM 17 17 17
Day Total 427 328 755 755

% Weekday
Average 56.6% 43.4%

% Week
Average 56.6% 43.4% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 88 88 88

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 58 58 58

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Arrow Dr east of Silverbell Rd QC JOB #: 10431435
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 9 9 9
1:00 AM 7 7 7
2:00 AM 2 2 2
3:00 AM 3 3 3
4:00 AM 4 4 4
5:00 AM 5 5 5
6:00 AM 7 7 7
7:00 AM 14 14 14
8:00 AM 17 17 17
9:00 AM 16 16 16

10:00 AM 28 28 28
11:00 AM 15 15 15
12:00 PM 22 22 22

1:00 PM 30 30 30
2:00 PM 48 48 48
3:00 PM 59 59 59
4:00 PM 49 49 49
5:00 PM 71 71 71
6:00 PM 58 58 58
7:00 PM 50 50 50
8:00 PM 54 54 54
9:00 PM 37 37 37

10:00 PM 39 39 39
11:00 PM 11 11 11
Day Total 528 127 655 655

% Weekday
Average 80.6% 19.4%

% Week
Average 80.6% 19.4% 100.0%

AM Peak 10:00 AM 10:00 AM 10:00 AM
Volume 28 28 28

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 71 71 71

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Arrow Dr east of Silverbell Rd QC JOB #: 10431435
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 3 3 3
1:00 AM 1 1 1
2:00 AM 1 1 1
3:00 AM 2 2 2
4:00 AM 5 5 5
5:00 AM 10 10 10
6:00 AM 28 28 28
7:00 AM 71 71 71
8:00 AM 44 44 44
9:00 AM 24 24 24

10:00 AM 23 23 23
11:00 AM 26 26 26
12:00 PM 22 22 22

1:00 PM 29 29 29
2:00 PM 34 34 34
3:00 PM 31 31 31
4:00 PM 29 29 29
5:00 PM 36 36 36
6:00 PM 41 41 41
7:00 PM 28 28 28
8:00 PM 14 14 14
9:00 PM 12 12 12

10:00 PM 16 16 16
11:00 PM 11 11 11
Day Total 303 238 541 541

% Weekday
Average 56.0% 44.0%

% Week
Average 56.0% 44.0% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 71 71 71

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 41 41 41

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Prichett Pl west of Silverbell Rd QC JOB #: 10431436
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 2 2 2
1:00 AM 4 4 4
2:00 AM 3 3 3
3:00 AM 1 1 1
4:00 AM 8 8 8
5:00 AM 5 5 5
6:00 AM 10 10 10
7:00 AM 15 15 15
8:00 AM 5 5 5
9:00 AM 11 11 11

10:00 AM 11 11 11
11:00 AM 5 5 5
12:00 PM 10 10 10

1:00 PM 9 9 9
2:00 PM 16 16 16
3:00 PM 11 11 11
4:00 PM 6 6 6
5:00 PM 18 18 18
6:00 PM 23 23 23
7:00 PM 9 9 9
8:00 PM 9 9 9
9:00 PM 5 5 5

10:00 PM 4 4 4
11:00 PM 4 4 4
Day Total 124 80 204 204

% Weekday
Average 60.8% 39.2%

% Week
Average 60.8% 39.2% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 15 15 15

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 23 23 23

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Prichett Pl west of Silverbell Rd QC JOB #: 10431436
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 2 2 2
1:00 AM 2 2 2
2:00 AM 6 6 6
3:00 AM 3 3 3
4:00 AM 5 5 5
5:00 AM 2 2 2
6:00 AM 1 1 1
7:00 AM 4 4 4
8:00 AM 3 3 3
9:00 AM 7 7 7

10:00 AM 5 5 5
11:00 AM 9 9 9
12:00 PM 6 6 6

1:00 PM 17 17 17
2:00 PM 12 12 12
3:00 PM 8 8 8
4:00 PM 14 14 14
5:00 PM 21 21 21
6:00 PM 22 22 22
7:00 PM 17 17 17
8:00 PM 10 10 10
9:00 PM 12 12 12

10:00 PM 15 15 15
11:00 PM 8 8 8
Day Total 162 49 211 211

% Weekday
Average 76.8% 23.2%

% Week
Average 76.8% 23.2% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 9 9 9

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 22 22 22

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Vista Pl west of Silverbell Rd QC JOB #: 10431437
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 1 1 1
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 8 8 8
6:00 AM 13 13 13
7:00 AM 17 17 17
8:00 AM 12 12 12
9:00 AM 8 8 8

10:00 AM 17 17 17
11:00 AM 4 4 4
12:00 PM 14 14 14

1:00 PM 12 12 12
2:00 PM 4 4 4
3:00 PM 8 8 8
4:00 PM 5 5 5
5:00 PM 8 8 8
6:00 PM 11 11 11
7:00 PM 0 0 0
8:00 PM 0 0 0
9:00 PM 4 4 4

10:00 PM 1 1 1
11:00 PM 0 0 0
Day Total 67 80 147 147

% Weekday
Average 45.6% 54.4%

% Week
Average 45.6% 54.4% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 17 17 17

PM Peak 12:00 PM 12:00 PM 12:00 PM
Volume 14 14 14

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Vista Pl west of Silverbell Rd QC JOB #: 10431437
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 1 1 1
2:00 AM 0 0 0
3:00 AM 1 1 1
4:00 AM 1 1 1
5:00 AM 6 6 6
6:00 AM 14 14 14
7:00 AM 18 18 18
8:00 AM 13 13 13
9:00 AM 7 7 7

10:00 AM 8 8 8
11:00 AM 7 7 7
12:00 PM 6 6 6

1:00 PM 7 7 7
2:00 PM 5 5 5
3:00 PM 8 8 8
4:00 PM 7 7 7
5:00 PM 14 14 14
6:00 PM 7 7 7
7:00 PM 1 1 1
8:00 PM 0 0 0
9:00 PM 4 4 4

10:00 PM 0 0 0
11:00 PM 0 0 0
Day Total 59 76 135 135

% Weekday
Average 43.7% 56.3%

% Week
Average 43.7% 56.3% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 18 18 18

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 14 14 14

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Painted Sunset Cl east of Silverbell Rd QC JOB #: 10431438
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 5 5 5
1:00 AM 2 2 2
2:00 AM 6 6 6
3:00 AM 1 1 1
4:00 AM 1 1 1
5:00 AM 2 2 2
6:00 AM 6 6 6
7:00 AM 9 9 9
8:00 AM 10 10 10
9:00 AM 15 15 15

10:00 AM 12 12 12
11:00 AM 12 12 12
12:00 PM 12 12 12

1:00 PM 16 16 16
2:00 PM 28 28 28
3:00 PM 20 20 20
4:00 PM 26 26 26
5:00 PM 41 41 41
6:00 PM 30 30 30
7:00 PM 21 21 21
8:00 PM 28 28 28
9:00 PM 19 19 19

10:00 PM 15 15 15
11:00 PM 12 12 12
Day Total 268 81 349 349

% Weekday
Average 76.8% 23.2%

% Week
Average 76.8% 23.2% 100.0%

AM Peak 9:00 AM 9:00 AM 9:00 AM
Volume 15 15 15

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 41 41 41

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Painted Sunset Cl east of Silverbell Rd QC JOB #: 10431438
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 3 3 3
1:00 AM 0 0 0
2:00 AM 2 2 2
3:00 AM 2 2 2
4:00 AM 6 6 6
5:00 AM 7 7 7
6:00 AM 23 23 23
7:00 AM 24 24 24
8:00 AM 19 19 19
9:00 AM 22 22 22

10:00 AM 17 17 17
11:00 AM 12 12 12
12:00 PM 17 17 17

1:00 PM 16 16 16
2:00 PM 16 16 16
3:00 PM 16 16 16
4:00 PM 13 13 13
5:00 PM 28 28 28
6:00 PM 17 17 17
7:00 PM 18 18 18
8:00 PM 11 11 11
9:00 PM 12 12 12

10:00 PM 6 6 6
11:00 PM 4 4 4
Day Total 174 137 311 311

% Weekday
Average 55.9% 44.1%

% Week
Average 55.9% 44.1% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 24 24 24

PM Peak 5:00 PM 5:00 PM 5:00 PM
Volume 28 28 28

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Frostwood Ln east of Silverbell Rd QC JOB #: 10431439
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 4 4 4
1:00 AM 2 2 2
2:00 AM 1 1 1
3:00 AM 0 0 0
4:00 AM 2 2 2
5:00 AM 1 1 1
6:00 AM 4 4 4
7:00 AM 5 5 5
8:00 AM 6 6 6
9:00 AM 6 6 6

10:00 AM 12 12 12
11:00 AM 13 13 13
12:00 PM 18 18 18

1:00 PM 7 7 7
2:00 PM 19 19 19
3:00 PM 9 9 9
4:00 PM 18 18 18
5:00 PM 19 19 19
6:00 PM 18 18 18
7:00 PM 17 17 17
8:00 PM 13 13 13
9:00 PM 17 17 17

10:00 PM 12 12 12
11:00 PM 11 11 11
Day Total 178 56 234 234

% Weekday
Average 76.1% 23.9%

% Week
Average 76.1% 23.9% 100.0%

AM Peak 11:00 AM 11:00 AM 11:00 AM
Volume 13 13 13

PM Peak 2:00 PM 2:00 PM 2:00 PM
Volume 19 19 19

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Frostwood Ln east of Silverbell Rd QC JOB #: 10431439
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 0 0 0
1:00 AM 1 1 1
2:00 AM 1 1 1
3:00 AM 2 2 2
4:00 AM 1 1 1
5:00 AM 4 4 4
6:00 AM 15 15 15
7:00 AM 17 17 17
8:00 AM 21 21 21
9:00 AM 10 10 10

10:00 AM 14 14 14
11:00 AM 11 11 11
12:00 PM 16 16 16

1:00 PM 7 7 7
2:00 PM 12 12 12
3:00 PM 9 9 9
4:00 PM 7 7 7
5:00 PM 20 20 20
6:00 PM 22 22 22
7:00 PM 12 12 12
8:00 PM 4 4 4
9:00 PM 10 10 10

10:00 PM 8 8 8
11:00 PM 2 2 2
Day Total 129 97 226 226

% Weekday
Average 57.1% 42.9%

% Week
Average 57.1% 42.9% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 21 21 21

PM Peak 6:00 PM 6:00 PM 6:00 PM
Volume 22 22 22

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Burlwood Wy east of Silverbell Rd QC JOB #: 10431440
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 0 0 0
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 2 2 2
6:00 AM 4 4 4
7:00 AM 7 7 7
8:00 AM 7 7 7
9:00 AM 5 5 5

10:00 AM 3 3 3
11:00 AM 6 6 6
12:00 PM 10 2 210 210

1:00 PM 25 25 25
2:00 PM 27 27 27
3:00 PM 35 35 35
4:00 PM 44 44 44
5:00 PM 54 54 54
6:00 PM 46 46 46
7:00 PM 36 36 36
8:00 PM 37 37 37
9:00 PM 28 28 28

10:00 PM 25 25 25
11:00 PM 13 13 13
Day Total 380 37 417 417

% Weekday
Average 91.1% 8.9%

% Week
Average 91.1% 8.9% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 7 7 7

PM Peak 5:00 PM 12:00 PM 5:00 PM 5:00 PM
Volume 54 2 54 54

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Burlwood Wy east of Silverbell Rd QC JOB #: 10431440
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 9 9 9
1:00 AM 9 9 9
2:00 AM 4 4 4
3:00 AM 2 2 2
4:00 AM 5 5 5
5:00 AM 15 15 15
6:00 AM 20 20 20
7:00 AM 43 43 43
8:00 AM 33 33 33
9:00 AM 31 31 31

10:00 AM 16 16 16
11:00 AM 36 36 36
12:00 PM 9 12 129 129

1:00 PM 18 18 18
2:00 PM 30 30 30
3:00 PM 16 16 16
4:00 PM 31 31 31
5:00 PM 34 34 34
6:00 PM 42 42 42
7:00 PM 15 15 15
8:00 PM 15 15 15
9:00 PM 12 12 12

10:00 PM 10 10 10
11:00 PM 5 5 5
Day Total 237 235 472 472

% Weekday
Average 50.2% 49.8%

% Week
Average 50.2% 49.8% 100.0%

AM Peak 7:00 AM 7:00 AM 7:00 AM
Volume 43 43 43

PM Peak 6:00 PM 12:00 PM 6:00 PM 6:00 PM
Volume 42 12 42 42

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Sun Dr west of Silverbell Rd QC JOB #: 10431441
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: EB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 1 1 1
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 3 3 3
6:00 AM 10 10 10
7:00 AM 18 18 18
8:00 AM 35 35 35
9:00 AM 39 39 39

10:00 AM 32 32 32
11:00 AM 20 20 20
12:00 PM 28 12 1228 1228

1:00 PM 38 38 38
2:00 PM 26 26 26
3:00 PM 26 26 26
4:00 PM 19 19 19
5:00 PM 25 25 25
6:00 PM 23 23 23
7:00 PM 32 32 32
8:00 PM 24 24 24
9:00 PM 26 26 26

10:00 PM 16 16 16
11:00 PM 4 4 4
Day Total 287 171 458 458

% Weekday
Average 62.7% 37.3%

% Week
Average 62.7% 37.3% 100.0%

AM Peak 9:00 AM 9:00 AM 9:00 AM
Volume 39 39 39

PM Peak 1:00 PM 12:00 PM 1:00 PM 1:00 PM
Volume 38 12 38 38

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of report: Tube Count - Volume Data

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: Silver Sun Dr west of Silverbell Rd QC JOB #: 10431441
SPECIFIC LOCATION: 1000 ft from 
CITY/STATE: Tucson, AZ

DIRECTION: WB
DATE: May 20 2009 - May 21 2009

Start Time Mon Tue Wed
20-May-09

Thu
21-May-09

Fri Average Weekday
Hourly Traffic

Sat Sun Average Week
Hourly Traffic

Average Week Profile

12:00 AM 1 1 1
1:00 AM 1 1 1
2:00 AM 0 0 0
3:00 AM 0 0 0
4:00 AM 0 0 0
5:00 AM 3 3 3
6:00 AM 7 7 7
7:00 AM 16 16 16
8:00 AM 28 28 28
9:00 AM 14 14 14

10:00 AM 17 17 17
11:00 AM 17 17 17
12:00 PM 12 11 1112 1112

1:00 PM 18 18 18
2:00 PM 18 18 18
3:00 PM 13 13 13
4:00 PM 26 26 26
5:00 PM 35 35 35
6:00 PM 29 29 29
7:00 PM 23 23 23
8:00 PM 15 15 15
9:00 PM 8 8 8

10:00 PM 9 9 9
11:00 PM 1 1 1
Day Total 207 115 322 322

% Weekday
Average 64.3% 35.7%

% Week
Average 64.3% 35.7% 100.0%

AM Peak 8:00 AM 8:00 AM 8:00 AM
Volume 28 28 28

PM Peak 5:00 PM 12:00 PM 5:00 PM 5:00 PM
Volume 35 11 35 35

Comments: Phase 2

Page 1 of 1

Report generated on 5/27/2009 12:29 PM



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Ina Rd QC JOB #: 10431401
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Ina Rd
(Eastbound)

W Ina Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

 

7:00 AM 1 8 3 0 21 15 0 0 0 36 11 0 3 8 10 0 116
7:05 AM 1 6 5 0 35 20 0 0 0 39 9 0 1 4 3 0 123

 
7:10 AM 2 6 8 0 29 20 1 0 1 43 11 0 6 7 10 0 144
7:15 AM 0 3 6 0 27 21 0 0 1 37 10 0 7 4 4 0 120
7:20 AM 2 11 9 0 35 31 0 1 1 44 9 0 4 9 5 0 161
7:25 AM 0 7 7 0 18 12 0 0 1 33 12 0 9 8 5 0 112
7:30 AM 0 13 8 0 31 27 0 0 3 37 9 0 6 8 7 0 149
7:35 AM 1 9 11 0 31 18 1 0 1 30 12 0 8 8 8 0 138
7:40 AM 3 13 8 0 34 21 0 0 2 36 6 0 5 7 0 0 135
7:45 AM 0 6 6 0 30 26 1 0 1 27 12 0 11 7 9 0 136
7:50 AM 2 12 13 0 11 9 0 0 3 36 10 0 11 10 7 0 124
7:55 AM 0 12 5 0 24 19 0 0 0 29 6 0 7 3 3 0 108 1566
8:00 AM 0 11 9 0 15 10 0 0 1 34 11 0 7 7 10 0 115 1565
8:05 AM 1 10 8 0 33 15 0 0 0 18 2 0 2 7 6 0 102 1544
8:10 AM 4 9 3 0 25 10 0 0 0 44 0 0 5 10 8 0 118 1518
8:15 AM 3 8 8 0 17 11 0 0 0 19 4 0 5 7 9 0 91 1489
8:20 AM 2 0 5 0 27 7 0 0 0 32 7 0 4 14 9 0 107 1435
8:25 AM 0 10 6 0 25 6 0 0 1 29 5 0 1 7 10 0 100 1423
8:30 AM 1 11 7 0 17 3 1 0 1 24 7 0 6 7 8 0 93 1367
8:35 AM 4 10 5 0 23 9 1 0 1 29 3 0 4 9 11 0 109 1338
8:40 AM 2 7 5 0 31 9 0 0 2 23 2 0 2 11 12 0 106 1309
8:45 AM 1 9 6 0 20 5 0 0 2 35 1 0 4 14 13 0 110 1283
8:50 AM 2 12 6 0 22 6 1 0 0 26 2 0 2 13 10 0 102 1261
8:55 AM 0 11 6 0 24 9 1 0 0 24 3 0 1 7 9 0 95 1248

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 16 80 92 0 364 288 4 4 12 496 120 0 68 80 76 0 1700

Heavy Trucks 0 0 0 4 0 0 0 12 0 0 0 8 24
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:00 AM -- 8:00 AM
Peak 15-Min: 7:10 AM -- 7:25 AM

12 106 89

3272393

14

427

117 78

83

71

207

569

558

232

192

434

842

98

0.89 0.84

0.88

0.86

0.92

0.0 2.8 3.4

1.81.333.3

7.1

4.0

1.7 6.4

2.4

9.9

2.9

1.8

3.6

6.0

5.7

2.3

3.1

3.1

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Ina Rd QC JOB #: 10431402
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Ina Rd
(Eastbound)

W Ina Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 6 10 8 0 14 14 1 0 1 18 2 0 9 40 20 0 143
4:05 PM 8 13 8 0 13 9 1 0 1 16 3 0 4 30 32 1 139
4:10 PM 6 15 4 0 17 6 4 0 1 11 4 0 2 31 21 0 122
4:15 PM 1 21 3 0 7 4 0 0 0 19 3 0 8 25 19 0 110
4:20 PM 2 25 4 0 9 7 3 0 1 8 0 0 8 33 40 0 140
4:25 PM 7 28 5 0 14 5 3 0 1 16 0 0 7 29 15 0 130
4:30 PM 8 10 5 0 10 10 2 0 2 7 2 0 10 27 23 0 116
4:35 PM 7 16 5 0 14 11 1 0 3 10 3 0 3 30 19 0 122

 

4:40 PM 9 20 4 0 13 9 1 0 1 13 2 0 4 34 29 0 139
4:45 PM 7 24 6 0 13 9 1 0 1 6 1 0 3 32 21 0 124
4:50 PM 8 19 5 0 12 12 2 0 0 14 2 0 5 30 25 0 134
4:55 PM 5 15 2 0 9 4 1 0 1 18 1 0 9 31 29 0 125 1544
5:00 PM 6 18 5 0 15 11 0 0 1 8 0 0 5 24 34 0 127 1528
5:05 PM 5 15 2 0 17 12 0 0 0 10 1 0 9 34 23 0 128 1517
5:10 PM 5 14 6 0 10 10 0 0 2 13 1 0 7 45 22 0 135 1530
5:15 PM 4 18 3 0 12 7 0 0 2 15 1 0 10 38 28 0 138 1558
5:20 PM 11 29 8 0 12 7 0 0 1 8 3 0 2 30 31 0 142 1560

 
5:25 PM 10 22 3 0 6 8 0 0 1 13 1 0 5 45 37 0 151 1581
5:30 PM 10 20 7 0 8 8 1 0 0 10 4 0 12 33 22 0 135 1600
5:35 PM 8 19 3 0 9 9 2 0 0 9 0 0 9 42 36 0 146 1624
5:40 PM 2 26 2 0 9 5 0 0 0 8 3 0 6 30 37 0 128 1613
5:45 PM 6 24 5 0 8 8 2 0 3 19 1 0 3 24 15 0 118 1607
5:50 PM 8 24 5 0 9 12 2 0 1 12 1 0 11 41 25 0 151 1624
5:55 PM 3 18 6 0 10 8 0 0 1 8 2 0 5 29 30 0 120 1619

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 112 244 52 0 92 100 12 0 4 128 20 0 104 480 380 0 1728

Heavy Trucks 0 0 0 0 4 0 0 8 4 0 12 4 32
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:40 PM -- 5:40 PM
Peak 15-Min: 5:25 PM -- 5:40 PM

88 233 54

1361068

10

137

17 80

418

337

375

250

164

835

580

203

327

514

0.83 0.88

0.79

0.90

0.94

1.1 0.0 3.7

2.20.90.0

0.0

2.9

17.6 0.0

0.7

1.5

0.8

1.6

4.3

1.0

0.9

2.0

2.8

0.8

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Sunset Rd QC JOB #: 10431403
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Sunset Rd
(Eastbound)

W Sunset Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 2 5 0 0 0 34 1 0 4 0 4 0 0 0 0 0 50
7:05 AM 0 9 0 0 0 37 0 0 0 0 6 0 0 0 0 0 52

 

7:10 AM 2 12 0 0 0 37 0 0 0 0 5 0 0 0 0 0 56
7:15 AM 2 13 0 0 0 48 0 0 0 0 3 0 0 0 0 0 66
7:20 AM 3 15 0 0 0 42 1 0 1 0 3 0 0 0 0 0 65
7:25 AM 1 10 0 0 0 37 3 0 1 0 3 0 0 0 0 0 55
7:30 AM 2 16 0 0 0 46 0 0 2 0 2 0 0 0 0 0 68
7:35 AM 1 11 0 0 0 39 3 0 3 0 9 0 0 0 0 0 66

 
7:40 AM 1 11 0 0 0 36 3 0 3 0 6 0 0 0 0 0 60
7:45 AM 1 19 0 0 0 37 3 0 4 0 3 0 0 0 0 0 67
7:50 AM 0 17 0 0 0 42 11 0 1 0 2 0 0 0 0 0 73
7:55 AM 1 15 0 0 0 27 4 0 5 0 5 0 0 0 0 0 57 735
8:00 AM 5 11 0 0 0 27 6 0 0 0 5 0 0 0 0 0 54 739
8:05 AM 4 13 0 0 0 30 9 0 7 0 4 0 0 0 0 0 67 754
8:10 AM 3 14 0 0 0 19 1 0 4 0 4 0 0 0 0 0 45 743
8:15 AM 0 10 0 0 0 20 1 0 3 0 1 0 0 0 0 0 35 712
8:20 AM 1 11 0 0 0 19 1 0 2 0 2 0 0 0 0 0 36 683
8:25 AM 3 11 0 0 0 19 1 0 1 0 2 0 0 0 0 0 37 665
8:30 AM 2 11 0 0 0 15 1 0 2 0 4 0 0 0 0 0 35 632
8:35 AM 0 15 0 0 0 20 0 0 2 0 5 0 0 0 0 0 42 608
8:40 AM 0 9 0 0 0 13 1 0 0 0 5 0 0 0 0 0 28 576
8:45 AM 4 17 0 0 0 9 1 0 2 0 4 0 0 0 0 0 37 546
8:50 AM 1 11 0 0 0 11 0 0 3 0 3 0 0 0 0 0 29 502
8:55 AM 2 15 0 0 0 12 2 0 4 0 7 0 0 0 0 0 42 487

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 8 188 0 0 0 460 68 0 32 0 44 0 0 0 0 0 800

Heavy Trucks 0 16 0 0 4 0 0 0 0 0 0 0 20
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:10 AM -- 8:10 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

23 163 0

044843

27

0

50 0

0

0

186

491

77

0

190

498

0

66

0.73 0.00

0.89

0.93

0.94

8.7 4.3 0.0

0.02.02.3

0.0

0.0

0.0 0.0

0.0

0.0

4.8

2.0

0.0

0.0

3.7

1.8

0.0

4.5

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Sunset Rd QC JOB #: 10431404
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Sunset Rd
(Eastbound)

W Sunset Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 9 33 0 0 0 27 3 0 3 0 0 0 0 0 0 0 75
4:05 PM 2 21 0 0 0 15 0 0 4 0 3 0 0 0 0 0 45
4:10 PM 5 32 0 0 0 12 1 0 1 0 1 0 0 0 0 0 52
4:15 PM 3 32 0 0 0 10 0 0 2 0 1 0 0 0 0 0 48
4:20 PM 5 39 0 0 0 11 1 0 1 0 3 0 0 0 0 0 60
4:25 PM 4 31 0 0 0 5 1 0 2 0 2 0 0 0 0 0 45
4:30 PM 2 30 0 0 0 10 1 0 0 0 0 0 0 0 0 0 43

 

4:35 PM 3 37 0 0 0 17 3 0 0 0 3 0 0 0 0 0 63
4:40 PM 4 40 0 0 0 13 2 0 4 0 2 0 0 0 0 0 65
4:45 PM 5 33 0 0 0 13 2 0 1 0 0 0 0 0 0 0 54
4:50 PM 5 26 0 0 0 8 1 0 0 0 2 0 0 0 0 0 42
4:55 PM 5 29 0 0 0 19 0 0 1 0 0 0 0 0 0 0 54 646
5:00 PM 5 27 0 0 0 11 5 0 1 0 2 0 0 0 0 0 51 622
5:05 PM 6 30 0 0 0 12 0 0 0 0 1 0 0 0 0 0 49 626

 
5:10 PM 10 37 0 0 0 15 2 0 0 0 1 0 0 0 0 0 65 639
5:15 PM 3 41 0 0 0 16 1 0 2 0 1 0 0 0 0 0 64 655
5:20 PM 4 33 0 0 0 13 1 0 3 0 3 0 0 0 0 0 57 652
5:25 PM 8 36 0 0 0 14 1 0 1 0 1 0 0 0 0 0 61 668
5:30 PM 3 39 0 0 0 13 1 0 1 0 1 0 0 0 0 0 58 683
5:35 PM 5 36 0 0 0 13 2 0 0 0 3 0 0 0 0 0 59 679
5:40 PM 6 34 0 0 0 15 1 0 4 0 2 0 0 0 0 0 62 676
5:45 PM 4 35 0 0 0 9 1 0 1 0 0 0 0 0 0 0 50 672
5:50 PM 3 27 0 0 0 9 2 0 1 0 2 0 0 0 0 0 44 674
5:55 PM 7 22 0 0 0 13 2 0 0 0 0 0 0 0 0 0 44 664

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 68 444 0 0 0 176 16 0 20 0 20 0 0 0 0 0 744

Heavy Trucks 0 4 0 0 0 0 0 0 0 0 0 0 4
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:35 PM -- 5:35 PM
Peak 15-Min: 5:10 PM -- 5:25 PM

61 408 0

016419

14

0

17 0

0

0

469

183

31

0

422

181

0

80

0.75 0.00

0.92

0.92

0.92

0.0 1.2 0.0

0.00.60.0

7.1

0.0

0.0 0.0

0.0

0.0

1.1

0.5

3.2

0.0

1.4

0.6

0.0

0.0

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W El Camino del Cerro QC JOB #: 10431405
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W El Camino del Cerro
(Eastbound)

W El Camino del Cerro
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 4 30 0 22 17 1 0 0 27 21 0 16 9 0 0 148
7:05 AM 1 11 27 0 15 25 0 0 1 27 8 0 19 6 2 0 142
7:10 AM 3 9 29 0 14 31 0 0 1 33 18 0 15 3 3 0 159

 

7:15 AM 2 12 22 0 14 28 0 0 2 39 12 0 16 7 4 0 158

 
7:20 AM 4 13 37 0 16 40 0 0 0 23 10 0 30 8 0 0 181
7:25 AM 2 9 32 0 9 28 1 0 3 34 16 0 28 10 2 0 174
7:30 AM 1 18 41 0 13 32 0 0 1 26 20 0 19 7 2 0 180
7:35 AM 2 11 28 0 26 37 0 0 2 23 13 0 23 13 0 0 178
7:40 AM 8 14 29 0 18 21 0 0 2 30 13 0 13 6 1 0 155
7:45 AM 8 9 35 0 12 24 2 0 0 24 12 0 27 5 5 0 163
7:50 AM 10 13 24 0 21 34 2 0 0 27 14 0 24 14 6 0 189
7:55 AM 9 10 32 0 9 22 0 0 1 25 20 0 17 11 4 0 160 1987
8:00 AM 7 11 27 0 7 24 0 0 0 28 24 0 26 16 11 0 181 2020
8:05 AM 8 13 25 0 14 13 0 0 1 27 19 0 19 15 5 0 159 2037
8:10 AM 5 9 31 0 9 21 4 0 0 28 11 0 33 8 1 0 160 2038
8:15 AM 9 5 30 0 5 12 1 0 1 21 16 0 31 10 2 0 143 2023
8:20 AM 5 7 29 0 8 19 1 0 2 24 8 0 17 11 3 0 134 1976
8:25 AM 8 9 36 0 11 5 1 0 3 18 13 0 22 7 2 0 135 1937
8:30 AM 3 17 38 0 6 14 1 0 0 18 13 0 20 6 1 0 137 1894
8:35 AM 4 3 38 0 12 13 1 0 2 29 8 0 11 10 5 0 136 1852
8:40 AM 2 10 28 0 6 13 0 0 1 23 5 0 22 5 4 0 119 1816
8:45 AM 2 11 26 0 9 4 0 0 0 18 6 0 21 9 7 0 113 1766
8:50 AM 2 9 21 0 5 12 0 0 1 11 8 0 25 10 5 0 109 1686
8:55 AM 2 9 15 0 8 10 0 0 1 11 7 0 17 7 2 0 89 1615

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 28 160 440 0 152 400 4 0 16 332 184 0 308 100 16 0 2140

Heavy Trucks 8 12 12 0 0 0 0 12 4 16 4 0 68
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:15 AM -- 8:15 AM
Peak 15-Min: 7:20 AM -- 7:35 AM

66 142 363

1683249

12

334

184 275

120

41

571

501

530

436

195

783

865

195

0.94 0.84

0.92

0.91

0.95

6.1 3.5 2.8

1.20.911.1

8.3

1.8

2.2 4.0

4.2

9.8

3.3

1.2

2.1

4.6

5.1

2.3

2.1

5.1

1

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W El Camino del Cerro QC JOB #: 10431406
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W El Camino del Cerro
(Eastbound)

W El Camino del Cerro
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 11 19 34 0 4 10 3 0 0 17 4 0 23 13 16 0 154
4:05 PM 11 21 32 0 8 18 2 0 2 14 11 0 20 19 15 0 173
4:10 PM 10 22 29 0 5 6 0 0 0 14 8 0 34 21 13 0 162
4:15 PM 3 23 31 0 4 10 0 0 1 13 7 0 37 21 8 0 158
4:20 PM 13 36 23 0 1 6 1 0 1 8 6 0 29 18 14 0 156
4:25 PM 5 16 26 0 6 5 3 0 2 13 4 0 30 27 11 0 148
4:30 PM 10 14 17 0 5 4 0 0 1 7 4 0 38 30 17 0 147
4:35 PM 7 29 24 0 3 13 0 0 1 12 6 0 34 24 14 0 167
4:40 PM 11 24 27 0 4 11 2 0 3 8 3 0 34 17 11 0 155
4:45 PM 9 29 20 0 4 8 1 0 1 6 7 0 35 14 9 0 143
4:50 PM 9 18 21 0 3 6 0 0 1 15 6 0 32 24 10 0 145

 

4:55 PM 11 27 24 0 7 14 2 0 1 14 8 0 27 17 7 0 159 1867
5:00 PM 10 22 34 0 5 8 2 0 0 8 6 0 36 25 10 0 166 1879

 
5:05 PM 7 23 34 0 6 8 0 0 1 14 7 0 45 23 18 0 186 1892
5:10 PM 12 31 36 0 4 6 0 0 1 11 5 0 38 36 13 0 193 1923
5:15 PM 10 29 37 0 2 17 1 0 2 11 9 0 32 16 10 0 176 1941
5:20 PM 6 21 33 0 4 8 2 0 0 11 7 0 42 31 17 0 182 1967
5:25 PM 8 27 28 0 5 11 0 0 2 13 3 0 29 19 16 0 161 1980
5:30 PM 14 22 32 0 3 9 0 0 0 15 4 0 28 25 17 0 169 2002
5:35 PM 10 23 33 0 3 18 1 0 0 10 6 0 29 28 15 0 176 2011
5:40 PM 11 32 28 0 3 9 0 0 1 9 5 0 38 21 12 0 169 2025
5:45 PM 6 25 28 0 2 11 1 0 2 8 3 0 36 23 14 0 159 2041
5:50 PM 14 13 24 0 1 10 0 0 1 8 4 0 28 38 14 0 155 2051
5:55 PM 6 14 27 0 2 9 1 0 0 9 2 0 33 37 13 0 153 2045

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 116 332 428 0 48 124 4 0 16 144 84 0 460 300 164 0 2220

Heavy Trucks 0 4 8 4 0 0 0 0 0 4 0 0 20
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:55 PM -- 5:55 PM
Peak 15-Min: 5:05 PM -- 5:20 PM

119 295 371

451299

11

132

67 408

302

163

785

183

210

873

469

604

548

430

0.82 0.93

0.90

0.89

0.92

0.0 0.7 1.9

6.70.80.0

0.0

3.0

0.0 0.2

0.7

0.0

1.1

2.2

1.9

0.3

0.4

0.3

2.6

0.5

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Sweetwater Dr QC JOB #: 10431407
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Sweetwater Dr
(Eastbound)

W Sweetwater Dr
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 19 0 0 1 41 8 0 19 0 6 0 0 0 1 0 96
7:05 AM 0 28 0 0 0 51 6 0 17 0 9 0 0 0 0 0 111
7:10 AM 5 24 1 0 1 38 9 0 18 1 6 0 0 0 0 0 103
7:15 AM 2 31 1 0 1 49 10 0 18 0 10 0 0 0 1 0 123

 

7:20 AM 5 24 2 0 0 47 16 0 15 0 8 0 1 0 1 0 119
7:25 AM 6 31 0 0 1 69 12 0 17 0 7 0 1 0 0 0 144
7:30 AM 3 34 0 0 0 58 8 0 22 0 13 0 0 0 0 0 138
7:35 AM 6 32 1 0 1 55 8 0 8 0 11 0 1 0 0 0 123
7:40 AM 9 44 0 0 0 47 13 0 16 0 12 0 0 0 0 0 141
7:45 AM 10 24 0 0 1 46 15 0 15 0 10 0 0 0 0 0 121
7:50 AM 15 32 1 0 0 48 12 0 14 0 12 0 0 0 1 0 135

 
7:55 AM 13 29 0 0 0 51 24 0 23 1 12 0 0 0 1 0 154 1508
8:00 AM 21 32 1 0 1 47 16 0 19 0 15 0 0 0 0 0 152 1564
8:05 AM 27 25 0 0 0 41 17 0 18 0 20 0 0 0 0 0 148 1601
8:10 AM 10 20 0 0 0 48 21 0 24 0 20 0 0 0 0 0 143 1641
8:15 AM 13 25 1 0 3 56 9 0 26 0 22 0 0 0 0 0 155 1673
8:20 AM 6 25 0 0 2 32 10 0 25 0 14 0 0 0 0 0 114 1668
8:25 AM 7 26 1 0 0 34 13 0 26 0 16 0 1 0 2 0 126 1650
8:30 AM 5 28 0 0 1 34 8 0 12 0 9 0 0 0 0 0 97 1609
8:35 AM 2 19 0 0 0 28 4 0 18 1 9 0 0 0 0 0 81 1567
8:40 AM 4 30 1 0 0 28 10 0 18 0 8 0 0 1 0 0 100 1526
8:45 AM 7 21 0 0 0 22 8 0 11 0 3 0 0 0 0 0 72 1477
8:50 AM 4 20 0 0 0 24 10 0 15 0 0 0 0 0 0 0 73 1415
8:55 AM 3 25 1 0 0 30 7 0 5 0 0 0 0 0 1 0 72 1333

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 244 344 4 0 4 556 228 0 240 4 188 0 0 0 4 0 1816

Heavy Trucks 0 12 0 0 20 12 0 0 8 0 0 0 52
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:55 AM -- 8:10 AM

138 352 6

7613171

217

1

162 3

0

3

496

791

380

6

572

778

14

309

0.79 0.50

0.84

0.93

0.92

0.7 3.1 0.0

0.02.34.7

0.0

0.0

3.7 0.0

0.0

0.0

2.4

2.8

1.6

0.0

1.9

2.6

0.0

2.9

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Sweetwater Dr QC JOB #: 10431408
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Sweetwater Dr
(Eastbound)

W Sweetwater Dr
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 11 46 0 0 0 20 9 0 12 0 7 0 2 0 0 0 107
4:05 PM 8 54 1 0 0 30 12 0 11 0 5 0 2 0 1 0 124
4:10 PM 5 39 0 0 0 38 17 0 5 0 2 0 1 0 1 0 108
4:15 PM 10 61 0 0 0 41 16 0 12 0 5 0 0 1 0 0 146
4:20 PM 8 53 0 0 0 26 18 0 17 0 7 0 0 0 0 0 129
4:25 PM 7 30 0 0 0 23 10 0 11 0 5 0 0 0 0 0 86
4:30 PM 11 35 0 0 0 24 15 0 10 0 5 0 3 0 0 0 103
4:35 PM 8 55 0 0 0 36 17 0 10 0 5 0 0 0 0 0 131
4:40 PM 6 55 0 0 0 31 24 0 9 0 3 0 0 0 0 0 128
4:45 PM 7 38 0 0 0 34 13 0 15 0 3 0 0 0 0 0 110

 

4:50 PM 11 47 1 0 0 35 14 0 6 0 4 0 0 0 1 0 119
4:55 PM 1 52 0 0 0 37 10 0 13 0 3 0 0 0 0 0 116 1407
5:00 PM 11 48 0 0 0 42 8 0 8 0 5 0 0 0 1 0 123 1423

 
5:05 PM 9 73 0 0 0 44 22 0 7 0 3 0 0 0 0 0 158 1457
5:10 PM 6 57 0 0 0 30 13 0 11 0 6 0 1 0 2 0 126 1475
5:15 PM 7 53 1 0 0 41 25 0 15 0 7 0 0 0 0 0 149 1478
5:20 PM 6 56 0 0 0 43 14 0 7 0 2 0 0 0 0 0 128 1477
5:25 PM 10 46 0 0 0 27 12 0 17 0 3 0 1 0 0 0 116 1507
5:30 PM 11 59 0 0 1 41 8 0 10 0 3 0 2 0 0 0 135 1539
5:35 PM 16 44 0 0 0 30 12 0 14 0 3 0 1 0 3 0 123 1531
5:40 PM 8 52 0 0 0 42 20 0 11 0 6 0 0 0 1 0 140 1543
5:45 PM 11 55 0 0 0 33 15 0 14 0 2 0 0 0 0 0 130 1563
5:50 PM 5 30 0 0 0 29 13 0 6 0 5 0 2 0 1 0 91 1535
5:55 PM 7 32 0 0 0 23 16 0 10 0 3 0 0 0 0 0 91 1510

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 88 732 4 0 0 460 240 0 132 0 64 0 4 0 8 0 1732

Heavy Trucks 0 8 0 0 0 4 4 0 4 0 0 0 20
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:05 PM -- 5:20 PM

107 642 2

1445173

133

0

47 5

0

8

751

619

180

13

783

497

3

280

0.85 0.54

0.91

0.89

0.90

0.0 0.6 0.0

0.00.00.6

1.5

0.0

4.3 0.0

0.0

0.0

0.5

0.2

2.2

0.0

0.8

0.4

0.0

0.4

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Goret Rd QC JOB #: 10431409
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Goret Rd
(Eastbound)

W Goret Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 18 0 0 0 49 1 0 2 0 12 0 0 0 0 0 83
7:05 AM 1 23 0 0 2 61 0 0 1 0 10 0 0 0 0 0 98
7:10 AM 3 33 0 0 0 45 0 0 0 0 9 0 2 0 0 0 92
7:15 AM 0 34 0 0 0 64 0 0 3 0 12 0 0 0 0 0 113
7:20 AM 2 31 0 0 0 62 0 0 0 0 9 0 0 0 0 0 104

 

7:25 AM 2 32 1 0 0 68 1 0 1 0 12 0 1 0 0 0 118

 
7:30 AM 0 32 1 0 0 72 0 0 0 0 23 0 0 0 0 0 128
7:35 AM 2 39 0 0 1 78 0 0 4 0 11 0 0 0 1 0 136
7:40 AM 10 51 0 0 0 75 1 0 1 0 10 0 0 0 0 0 148
7:45 AM 4 33 0 0 0 57 1 0 3 0 12 0 1 0 0 0 111
7:50 AM 6 43 1 0 0 56 0 0 0 0 8 0 0 0 1 0 115
7:55 AM 6 44 0 0 0 59 0 0 1 0 11 0 1 0 0 0 122 1368
8:00 AM 3 50 0 0 0 69 1 0 2 0 15 0 2 0 0 0 142 1427
8:05 AM 3 34 0 0 0 82 0 0 1 0 7 0 0 0 0 0 127 1456
8:10 AM 5 34 1 0 0 61 1 0 0 0 8 0 0 0 0 0 110 1474
8:15 AM 2 27 0 0 0 69 2 0 1 0 12 0 0 0 0 0 113 1474
8:20 AM 1 33 2 0 0 64 0 0 1 0 22 0 0 0 0 0 123 1493
8:25 AM 3 32 0 0 0 55 0 0 1 0 7 0 3 0 0 0 101 1476
8:30 AM 6 28 0 0 0 42 0 0 2 0 4 0 0 0 0 0 82 1430
8:35 AM 1 23 0 0 0 46 0 0 3 0 11 0 0 0 0 0 84 1378
8:40 AM 2 32 0 0 0 37 0 0 0 0 13 0 0 0 0 0 84 1314
8:45 AM 4 20 1 0 0 35 2 0 3 0 7 0 0 0 0 0 72 1275
8:50 AM 7 20 1 0 0 22 1 0 0 0 6 0 0 0 0 0 57 1217
8:55 AM 3 30 0 0 0 31 0 0 1 0 6 0 1 0 1 0 73 1168

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 48 488 4 0 4 900 4 0 20 0 176 0 0 0 4 0 1648

Heavy Trucks 12 16 0 4 8 4 4 0 4 0 0 0 52
Pedestrians 4 0 0 0 4

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:25 AM -- 8:25 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

44 452 6

18107

15

0

151 5

0

2

502

818

166

7

469

966

7

51

0.81 0.56

0.82

0.90

0.91

11.4 2.4 50.0

100.0
1.728.6

13.3

0.0

2.0 60.0

0.0

0.0

3.8

2.1

3.0

42.9

2.8

2.1

57.1

13.7

1

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Goret Rd QC JOB #: 10431410
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Goret Rd
(Eastbound)

W Goret Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 9 77 0 0 0 32 0 0 1 0 5 0 1 0 1 0 126
4:05 PM 8 42 0 0 0 35 2 0 0 0 6 0 0 0 0 0 93
4:10 PM 10 63 1 0 0 36 3 0 1 0 6 0 1 0 0 0 121
4:15 PM 9 68 0 0 0 33 2 0 1 0 6 0 0 0 0 0 119
4:20 PM 10 48 1 0 0 39 3 0 1 0 6 0 0 0 0 0 108
4:25 PM 15 43 1 0 0 34 0 0 0 0 4 0 0 0 0 0 97
4:30 PM 13 58 0 0 0 36 0 0 1 0 9 0 1 0 1 0 119
4:35 PM 10 48 0 0 1 30 4 0 2 0 2 0 1 0 0 0 98
4:40 PM 13 65 0 0 0 34 3 0 0 1 6 0 0 0 0 0 122
4:45 PM 15 54 0 0 0 39 0 0 0 0 10 0 1 0 0 0 119

 

4:50 PM 7 57 0 0 0 35 1 0 1 0 6 0 0 0 0 0 107
4:55 PM 9 60 2 0 0 34 3 0 3 0 5 0 0 0 0 0 116 1345
5:00 PM 5 65 0 0 0 38 1 0 1 0 9 0 1 0 0 0 120 1339

 
5:05 PM 10 73 0 0 0 34 4 0 2 0 6 0 0 0 0 0 129 1375
5:10 PM 12 67 1 0 0 46 2 0 2 0 2 0 0 0 0 0 132 1386
5:15 PM 11 72 0 0 0 36 1 0 0 0 5 0 0 0 0 0 125 1392
5:20 PM 13 61 1 0 0 45 2 0 2 0 3 0 0 0 0 0 127 1411
5:25 PM 17 61 1 0 0 33 0 0 1 0 7 0 1 0 0 0 121 1435
5:30 PM 13 76 1 0 0 31 4 0 1 0 5 0 1 0 0 0 132 1448
5:35 PM 18 53 0 0 0 38 2 0 2 0 7 0 0 0 0 0 120 1470
5:40 PM 10 63 0 0 0 41 2 0 1 0 6 0 2 0 0 0 125 1473
5:45 PM 9 65 1 0 0 33 4 0 2 0 10 0 0 0 0 0 124 1478
5:50 PM 11 42 1 0 0 36 1 0 0 0 6 0 0 0 0 0 97 1468
5:55 PM 11 47 0 0 0 31 0 0 2 0 9 0 1 0 0 0 101 1453

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 132 848 4 0 0 464 28 0 16 0 52 0 0 0 0 0 1544

Heavy Trucks 0 4 0 0 0 0 0 0 0 0 0 0 4
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:05 PM -- 5:20 PM

134 773 7

044426

18

0

71 5

0

0

914

470

89

5

791

520

7

160

0.78 0.58

0.93

0.89

0.96

0.7 0.1 42.9

0.00.00.0

0.0

0.0

2.8 60.0

0.0

0.0

0.5

0.0

2.2

60.0

0.1

1.0

42.9

0.6

0

0

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Grant/Ironwood Hill Rd QC JOB #: 10431411
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Grant/Ironwood Hill Rd
(Eastbound)

W Grant/Ironwood Hill Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 6 11 14 0 27 45 4 0 9 47 10 0 9 6 7 0 195
7:05 AM 3 9 13 0 20 51 4 0 12 53 19 0 12 11 8 0 215
7:10 AM 2 12 18 0 27 41 11 1 11 58 27 0 12 13 10 0 243

 

7:15 AM 4 24 14 0 24 66 12 0 18 49 22 0 13 14 10 0 270
7:20 AM 7 22 18 0 21 51 8 0 14 44 21 0 14 14 10 0 244

 
7:25 AM 11 16 18 2 27 35 7 0 23 65 37 0 18 14 7 0 280
7:30 AM 7 28 17 0 34 77 5 0 10 76 23 0 11 19 6 0 313
7:35 AM 4 30 24 3 46 82 11 0 15 63 26 0 18 21 8 0 351
7:40 AM 4 39 19 0 26 71 9 0 7 50 21 0 9 17 6 0 278
7:45 AM 7 39 12 0 27 73 5 0 10 37 12 0 25 29 11 0 287
7:50 AM 6 25 17 2 15 59 5 1 22 52 17 0 10 22 14 0 267
7:55 AM 11 40 24 2 27 63 11 1 17 27 19 0 17 17 17 0 293 3236
8:00 AM 7 20 11 0 21 59 12 0 13 42 20 0 20 24 20 0 269 3310
8:05 AM 6 22 11 0 26 59 10 0 12 54 24 0 13 24 9 0 270 3365
8:10 AM 13 22 23 2 25 65 9 0 11 42 20 0 9 24 8 0 273 3395
8:15 AM 2 16 14 1 18 52 9 2 22 38 12 0 21 21 9 0 237 3362
8:20 AM 16 25 15 2 26 67 17 0 11 42 17 0 11 19 9 0 277 3395
8:25 AM 9 14 7 0 23 43 4 0 20 37 10 0 13 25 15 0 220 3335
8:30 AM 15 19 13 0 18 51 11 0 4 35 11 0 11 11 11 0 210 3232
8:35 AM 8 13 14 0 14 36 5 0 15 41 14 0 12 22 14 0 208 3089
8:40 AM 8 13 14 1 22 41 5 0 13 38 21 0 16 27 6 0 225 3036
8:45 AM 9 18 17 0 22 29 4 0 11 28 10 0 15 37 4 0 204 2953
8:50 AM 5 18 12 0 20 21 7 1 7 29 10 0 7 13 14 0 164 2850
8:55 AM 10 29 23 0 6 28 5 0 17 32 11 0 18 18 4 0 201 2758

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 88 296 236 20 428 776 92 0 192 816 344 0 188 216 84 0 3776

Heavy Trucks 8 32 4 12 4 4 8 20 8 4 28 4 136
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:15 AM -- 8:15 AM
Peak 15-Min: 7:25 AM -- 7:40 AM

98 327 208

321760104

172

601

262 177

239

126

633

1185

1035

542

627

1210

1128

430

0.78 0.90

0.86

0.83

0.90

5.1 5.2 3.4

2.22.62.9

2.9

2.7

1.5 4.0

5.4

5.6

4.6

2.5

2.4

5.0

4.6

2.6

2.7

4.9

1

5

0 0



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/26/2009 2:21 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)

LOCATION: N Silverbell Rd -- W Grant/Ironwood Hill Rd QC JOB #: 10431412
CITY/STATE: Tucson, AZ DATE: 5/19/2009

5-Min Count
Period

Beginning At

N Silverbell Rd
(Northbound)

N Silverbell Rd
(Southbound)

W Grant/Ironwood Hill Rd
(Eastbound)

W Grant/Ironwood Hill Rd
(Westbound) Total Hourly

TotalsLeft Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 14 49 13 1 12 29 9 1 16 22 10 0 23 56 29 0 284
4:05 PM 22 67 18 3 24 25 13 1 8 20 8 0 18 38 11 0 276
4:10 PM 13 62 17 1 12 41 6 0 23 30 6 0 26 42 27 0 306
4:15 PM 10 54 15 1 12 20 13 0 20 17 8 0 21 51 22 0 264
4:20 PM 10 35 11 3 10 34 12 0 11 30 8 0 22 60 27 0 273
4:25 PM 15 47 22 2 8 34 11 0 10 15 8 0 25 36 21 0 254
4:30 PM 14 40 22 2 17 18 12 1 18 20 7 0 26 54 20 0 271
4:35 PM 20 58 11 3 14 30 16 0 26 22 6 0 17 29 18 0 270
4:40 PM 14 54 12 1 8 34 17 0 21 26 10 0 28 58 18 0 301
4:45 PM 18 39 13 0 7 28 12 1 21 27 5 0 25 50 25 0 271

 

4:50 PM 22 46 16 2 21 13 8 0 15 35 9 0 28 40 20 0 275
4:55 PM 21 64 16 1 23 36 12 2 15 24 9 0 24 46 18 0 311 3356
5:00 PM 24 54 13 2 15 29 10 2 18 26 9 0 23 40 36 0 301 3373
5:05 PM 23 64 11 3 14 38 23 0 15 32 20 0 22 39 17 0 321 3418
5:10 PM 19 73 16 3 11 37 10 1 21 18 11 0 33 54 32 0 339 3451
5:15 PM 16 45 11 2 6 26 11 0 19 41 9 0 31 65 25 0 307 3494

 
5:20 PM 33 64 16 0 19 31 8 1 8 33 14 0 15 61 35 0 338 3559
5:25 PM 18 73 23 4 14 44 22 2 16 16 13 0 19 46 24 0 334 3639
5:30 PM 8 59 15 0 7 30 21 0 28 37 8 0 25 69 28 0 335 3703
5:35 PM 26 37 8 5 13 21 12 0 12 41 10 0 19 62 33 0 299 3732
5:40 PM 26 58 20 1 20 48 15 1 23 19 12 0 13 47 6 0 309 3740
5:45 PM 17 40 19 0 11 27 16 0 9 30 8 0 18 52 27 0 274 3743
5:50 PM 26 48 22 1 14 37 23 0 13 17 6 0 24 23 10 0 264 3732
5:55 PM 12 44 13 0 11 31 12 0 14 23 5 0 12 60 24 0 261 3682

Peak 15-Min Northbound Southbound Eastbound Westbound TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 236 784 216 16 160 420 204 12 208 344 140 0 236 704 348 0 4028

Heavy Trucks 0 20 4 0 4 0 4 16 0 0 8 0 56
Pedestrians 0 0 0 0 0

Bicycles
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:20 PM -- 5:35 PM

276 677 184

183380168

199

352

132 270

621

301

1137

731

683

1192

1186

805

710

1042

0.93 0.88

0.92

0.90

0.93

0.4 1.2 4.9

0.51.30.0

1.0

1.4

1.5 0.4

1.0

0.3

1.6

0.8

1.3

0.7

0.9

1.0

2.1

0.7

1

3

6 2



 

 

APPENDIX D 

Intersection Capacity Analysis 
Worksheets (2009)



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
%user_name% Page 1

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 14 427 117 78 83 71 327 239 3 12 106 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 6.8 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3360 1703 3406 1524 1770 3533 1752 3505 1568
Flt Permitted 0.69 1.00 0.30 1.00 1.00 0.67 1.00 0.58 1.00 1.00
Satd. Flow (perm) 1260 3360 542 3406 1524 1256 3533 1075 3505 1568
Peak-hour factor, PHF 0.89 0.89 0.89 0.84 0.84 0.84 0.88 0.88 0.88 0.86 0.86 0.86
Adj. Flow (vph) 16 480 131 93 99 85 372 272 3 14 123 103
RTOR Reduction (vph) 0 38 0 0 0 36 0 1 0 0 0 91
Lane Group Flow (vph) 16 573 0 93 99 49 372 274 0 14 123 12
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 15.2 14.3 30.1 22.7 33.4 24.9 17.5 8.6 7.7 7.7
Effective Green, g (s) 18.6 16.0 32.0 24.6 37.2 23.1 19.7 12.2 9.9 7.7
Actuated g/C Ratio 0.29 0.25 0.49 0.38 0.57 0.36 0.30 0.19 0.15 0.12
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 380 827 467 1289 945 517 1071 230 534 186
v/s Ratio Prot 0.00 c0.17 c0.03 0.03 c0.01 c0.10 0.08 0.00 0.04
v/s Ratio Perm 0.01 0.06 0.02 c0.16 0.01 0.01
v/c Ratio 0.04 0.69 0.20 0.08 0.05 0.72 0.26 0.06 0.23 0.07
Uniform Delay, d1 16.8 22.3 13.2 12.9 6.1 18.3 17.1 21.7 24.2 25.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.2 0.4 0.1 0.0 4.8 0.3 0.1 0.5 0.3
Delay (s) 16.9 25.5 13.7 13.0 6.1 23.1 17.4 21.8 24.7 25.8
Level of Service B C B B A C B C C C
Approach Delay (s) 25.2 11.1 20.7 25.0
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (veh/h) 27 50 448 43 23 163
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.73 0.73 0.92 0.92 0.89 0.89
Hourly flow rate (vph) 37 68 487 47 26 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 745 510 534
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 745 510 534
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 88 97
cM capacity (veh/h) 372 563 1019

Direction, Lane # EB 1 SE 1 NW 1
Volume Total 105 534 209
Volume Left 37 0 26
Volume Right 68 47 0
cSH 477 1700 1019
Volume to Capacity 0.22 0.31 0.03
Queue Length 95th (ft) 21 0 2
Control Delay (s) 14.7 0.0 1.3
Lane LOS B A
Approach Delay (s) 14.7 0.0 1.3
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 334 184 275 120 41 66 142 363 168 324 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1719 1810 1538 1752 1845 1568 1770 1863 1583
Flt Permitted 0.67 1.00 1.00 0.43 1.00 1.00 0.35 1.00 1.00 0.66 1.00 1.00
Satd. Flow (perm) 1240 1863 1583 784 1810 1538 649 1845 1568 1228 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.84 0.84 0.84 0.92 0.92 0.92 0.91 0.91 0.91
Adj. Flow (vph) 13 363 200 327 143 49 72 154 395 185 356 10
RTOR Reduction (vph) 0 0 120 0 0 29 0 0 257 0 0 6
Lane Group Flow (vph) 13 363 80 327 143 20 72 154 138 185 356 4
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 2% 2%
Turn Type Perm Perm Perm Perm pm+pt Perm pm+pt Perm
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 22.0 22.0 22.0 22.0 22.0 22.0 21.4 16.4 16.4 21.4 16.4 16.4
Effective Green, g (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.4 16.9 16.9 23.4 16.9 16.9
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.29 0.29 0.40 0.29 0.29
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 499 750 637 315 728 619 373 534 454 548 539 458
v/s Ratio Prot 0.19 0.08 0.02 0.08 c0.03 c0.19
v/s Ratio Perm 0.01 0.05 c0.42 0.01 0.06 0.09 0.10 0.00
v/c Ratio 0.03 0.48 0.13 1.04 0.20 0.03 0.19 0.29 0.30 0.34 0.66 0.01
Uniform Delay, d1 10.5 13.0 11.0 17.4 11.3 10.6 15.7 16.1 16.2 12.3 18.2 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.0 0.2 60.9 0.3 0.0 0.3 0.6 0.8 0.4 4.0 0.0
Delay (s) 10.6 14.0 11.2 78.4 11.6 10.6 15.9 16.7 17.0 12.7 22.2 14.8
Level of Service B B B E B B B B B B C B
Approach Delay (s) 12.9 53.6 16.8 18.9
Approach LOS B D B B

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 58.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 217 1 162 3 0 3 138 352 6 7 613 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1585 1770 1583 1770 1858 1752 1784
Flt Permitted 0.95 1.00 0.95 1.00 0.10 1.00 0.51 1.00
Satd. Flow (perm) 1770 1585 1770 1583 190 1858 948 1784
Peak-hour factor, PHF 0.79 0.79 0.79 0.50 0.50 0.50 0.84 0.84 0.84 0.92 0.92 0.92
Adj. Flow (vph) 275 1 205 6 0 6 164 419 7 8 666 186
RTOR Reduction (vph) 0 158 0 0 6 0 0 1 0 0 11 0
Lane Group Flow (vph) 275 48 0 6 0 0 164 425 0 8 841 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Turn Type Split Split pm+pt Perm
Protected Phases 8 8 4 4 1 6 2
Permitted Phases 6 2
Actuated Green, G (s) 15.0 15.0 0.5 0.5 42.3 42.3 34.3 34.3
Effective Green, g (s) 18.0 18.0 3.5 3.5 43.3 44.3 36.3 36.3
Actuated g/C Ratio 0.23 0.23 0.04 0.04 0.56 0.57 0.47 0.47
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0
Lane Grp Cap (vph) 410 367 80 71 187 1058 442 832
v/s Ratio Prot c0.16 0.03 c0.00 0.00 c0.05 0.23 c0.47
v/s Ratio Perm 0.44 0.01
v/c Ratio 0.67 0.13 0.07 0.00 0.88 0.40 0.02 1.01
Uniform Delay, d1 27.2 23.7 35.6 35.5 17.2 9.4 11.2 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.2 0.4 0.0 33.0 0.5 0.0 33.8
Delay (s) 31.5 23.9 36.0 35.5 50.2 9.9 11.2 54.6
Level of Service C C D D D A B D
Approach Delay (s) 28.2 35.8 21.1 54.2
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 77.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 0 151 5 0 2 44 452 6 1 810 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1568 1262 1129 1736 1823 1770 1863 1583
Flt Permitted 0.76 1.00 0.59 1.00 0.18 1.00 0.39 1.00 1.00
Satd. Flow (perm) 1393 1568 778 1129 321 1823 721 1863 1583
Peak-hour factor, PHF 0.81 0.81 0.81 0.56 0.56 0.56 0.82 0.82 0.82 0.90 0.90 0.90
Adj. Flow (vph) 19 0 186 9 0 4 54 551 7 1 900 8
RTOR Reduction (vph) 0 108 0 0 3 0 0 1 0 0 0 3
Lane Group Flow (vph) 19 78 0 9 1 0 54 557 0 1 900 5
Heavy Vehicles (%) 3% 3% 3% 43% 43% 43% 4% 4% 4% 2% 2% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 2 2
Actuated Green, G (s) 10.5 10.5 10.5 10.5 34.3 34.3 34.3 34.3 34.3
Effective Green, g (s) 13.0 13.0 13.0 13.0 36.3 36.3 36.3 36.3 36.3
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.63 0.63 0.63 0.63 0.63
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 316 356 177 256 203 1155 457 1180 1003
v/s Ratio Prot c0.05 0.00 0.31 c0.48
v/s Ratio Perm 0.01 0.01 0.17 0.00 0.00
v/c Ratio 0.06 0.22 0.05 0.00 0.27 0.48 0.00 0.76 0.01
Uniform Delay, d1 17.4 18.0 17.3 17.1 4.6 5.5 3.9 7.4 3.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.1 0.0 1.5 0.7 0.0 3.5 0.0
Delay (s) 17.4 18.3 17.4 17.1 6.1 6.2 3.9 11.0 3.9
Level of Service B B B B A A A B A
Approach Delay (s) 18.2 17.4 6.2 10.9
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/20/2009

AM Synchro Model 7:30 am 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 172 601 262 177 239 126 98 327 208 321 760 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.94 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3511 1583 1719 3247 1719 3224 3400 3428
Flt Permitted 0.46 1.00 1.00 0.22 1.00 0.14 1.00 0.30 1.00
Satd. Flow (perm) 851 3511 1583 393 3247 256 3224 1057 3428
Peak-hour factor, PHF 0.78 0.78 0.78 0.90 0.90 0.90 0.86 0.86 0.86 0.83 0.83 0.83
Adj. Flow (vph) 221 771 336 197 266 140 114 380 242 387 916 125
RTOR Reduction (vph) 0 0 103 0 81 0 0 111 0 0 11 0
Lane Group Flow (vph) 221 771 233 197 325 0 114 511 0 387 1030 0
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 5% 5% 5% 3% 3% 3%
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 32.4 28.4 28.4 32.4 28.4 31.3 27.3 31.3 27.3
Effective Green, g (s) 34.4 28.9 28.9 34.4 28.9 33.3 27.8 33.3 27.8
Actuated g/C Ratio 0.42 0.35 0.35 0.42 0.35 0.40 0.34 0.40 0.34
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 5.0 4.5 5.0 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 410 1227 553 244 1135 192 1084 567 1152
v/s Ratio Prot 0.03 0.22 c0.05 0.10 0.04 0.16 c0.04 c0.30
v/s Ratio Perm 0.19 0.15 c0.29 0.20 0.23
v/c Ratio 0.54 0.63 0.42 0.81 0.29 0.59 0.47 0.68 0.89
Uniform Delay, d1 20.9 22.4 20.5 28.6 19.4 32.7 21.7 27.2 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.4 1.1 16.6 0.3 3.3 0.3 2.7 9.1
Delay (s) 21.6 23.9 21.6 45.2 19.7 36.0 22.0 29.9 35.2
Level of Service C C C D B D C C D
Approach Delay (s) 22.9 28.0 24.2 33.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 82.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 10 137 17 80 418 337 136 106 8 88 233 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 3.0 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3415 1770 3539 1583 1770 3502 1770 3539 1583
Flt Permitted 0.46 1.00 0.64 1.00 1.00 0.35 1.00 0.67 1.00 1.00
Satd. Flow (perm) 833 3415 1183 3539 1583 658 3502 1251 3539 1583
Peak-hour factor, PHF 0.83 0.83 0.83 0.88 0.88 0.88 0.90 0.90 0.90 0.79 0.79 0.79
Adj. Flow (vph) 12 165 20 91 475 383 151 118 9 111 295 68
RTOR Reduction (vph) 0 6 0 0 0 124 0 6 0 0 0 58
Lane Group Flow (vph) 12 179 0 91 475 259 151 121 0 111 295 10
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 65.1 63.1 77.1 69.1 77.3 19.7 11.5 32.1 17.7 17.7
Effective Green, g (s) 68.5 64.8 79.5 71.0 81.1 23.7 13.7 34.2 19.9 17.7
Actuated g/C Ratio 0.57 0.54 0.66 0.59 0.68 0.20 0.11 0.29 0.17 0.15
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 503 1844 832 2094 1111 224 400 427 587 233
v/s Ratio Prot 0.00 0.05 c0.01 0.13 c0.02 c0.06 0.03 0.04 c0.08
v/s Ratio Perm 0.01 0.06 0.14 c0.08 0.04 0.01
v/c Ratio 0.02 0.10 0.11 0.23 0.23 0.67 0.30 0.26 0.50 0.04
Uniform Delay, d1 12.7 13.4 7.4 11.6 7.5 47.5 48.8 33.7 45.5 43.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.1 0.3 0.1 7.8 0.9 0.3 1.4 0.2
Delay (s) 12.7 13.5 7.5 11.8 7.6 55.2 49.7 34.0 47.0 44.0
Level of Service B B A B A E D C D D
Approach Delay (s) 13.5 9.7 52.7 43.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (veh/h) 14 17 164 19 61 408
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 19 23 178 21 66 443
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 765 189 199
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 765 189 199
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 97 95
cM capacity (veh/h) 352 851 1373

Direction, Lane # EB 1 SE 1 NW 1
Volume Total 41 199 510
Volume Left 19 0 66
Volume Right 23 21 0
cSH 519 1700 1373
Volume to Capacity 0.08 0.12 0.05
Queue Length 95th (ft) 6 0 4
Control Delay (s) 12.5 0.0 1.4
Lane LOS B A
Approach Delay (s) 12.5 0.0 1.4
Approach LOS B

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 132 67 408 302 163 119 295 371 45 129 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.47 1.00 1.00 0.64 1.00 1.00 0.64 1.00 1.00 0.39 1.00 1.00
Satd. Flow (perm) 876 1863 1583 1194 1863 1583 1183 1863 1583 732 1863 1583
Peak-hour factor, PHF 0.82 0.82 0.82 0.92 0.92 0.92 0.90 0.90 0.90 0.89 0.89 0.89
Adj. Flow (vph) 13 161 82 443 328 177 132 328 412 51 145 10
RTOR Reduction (vph) 0 0 44 0 0 94 0 0 271 0 0 7
Lane Group Flow (vph) 13 161 38 443 328 83 132 328 141 51 145 3
Turn Type Perm Perm Perm Perm pm+pt Perm pm+pt Perm
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.5 42.5 42.5 42.5 42.5 42.5 36.8 31.7 31.7 36.8 31.7 31.7
Effective Green, g (s) 44.0 44.0 44.0 44.0 44.0 44.0 38.8 32.2 32.2 38.8 32.2 32.2
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.47 0.41 0.34 0.34 0.41 0.34 0.34
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 409 869 739 557 869 739 525 636 541 368 636 541
v/s Ratio Prot 0.09 0.18 c0.02 c0.18 0.01 0.08
v/s Ratio Perm 0.01 0.02 c0.37 0.05 0.09 0.09 0.05 0.00
v/c Ratio 0.03 0.19 0.05 0.80 0.38 0.11 0.25 0.52 0.26 0.14 0.23 0.01
Uniform Delay, d1 13.6 14.7 13.7 21.3 16.3 14.2 19.2 24.8 22.4 23.8 22.2 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.1 8.8 0.6 0.1 0.3 1.4 0.5 0.2 0.4 0.0
Delay (s) 13.7 14.9 13.8 30.2 16.9 14.3 19.5 26.2 23.0 24.0 22.6 20.5
Level of Service B B B C B B B C C C C C
Approach Delay (s) 14.5 22.6 23.7 22.8
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 94.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
%user_name% Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 133 0 47 5 0 8 107 642 2 1 445 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 1583 1770 1862 1770 1785
Flt Permitted 0.95 1.00 0.95 1.00 0.13 1.00 0.29 1.00
Satd. Flow (perm) 1770 1583 1770 1583 242 1862 536 1785
Peak-hour factor, PHF 0.85 0.85 0.85 0.54 0.54 0.54 0.91 0.91 0.91 0.89 0.89 0.89
Adj. Flow (vph) 156 0 55 9 0 15 118 705 2 1 500 194
RTOR Reduction (vph) 0 43 0 0 14 0 0 0 0 0 13 0
Lane Group Flow (vph) 156 12 0 9 1 0 118 707 0 1 681 0
Turn Type Split Split pm+pt Perm
Protected Phases 8 8 4 4 1 6 2
Permitted Phases 6 2
Actuated Green, G (s) 12.1 12.1 3.3 3.3 35.8 35.8 25.8 25.8
Effective Green, g (s) 15.1 15.1 6.3 6.3 36.8 37.8 27.8 27.8
Actuated g/C Ratio 0.21 0.21 0.09 0.09 0.52 0.53 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0
Lane Grp Cap (vph) 375 336 157 140 254 989 209 697
v/s Ratio Prot c0.09 0.01 c0.01 0.00 0.04 c0.38 c0.38
v/s Ratio Perm 0.20 0.00
v/c Ratio 0.42 0.03 0.06 0.01 0.46 0.71 0.00 0.98
Uniform Delay, d1 24.2 22.3 29.7 29.6 14.3 12.6 13.3 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.2 0.0 0.5 3.1 0.0 28.5
Delay (s) 25.0 22.3 29.9 29.6 14.8 15.7 13.3 49.9
Level of Service C C C C B B B D
Approach Delay (s) 24.3 29.7 15.6 49.8
Approach LOS C C B D

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 71.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
%user_name% Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 0 71 5 0 0 134 773 7 0 444 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1128 1770 1860 1863 1583
Flt Permitted 0.76 1.00 0.70 0.45 1.00 1.00 1.00
Satd. Flow (perm) 1410 1583 829 833 1860 1863 1583
Peak-hour factor, PHF 0.78 0.78 0.78 0.58 0.58 0.58 0.92 0.92 0.92 0.89 0.89 0.89
Adj. Flow (vph) 23 0 91 9 0 0 146 840 8 0 499 29
RTOR Reduction (vph) 0 76 0 0 0 0 0 0 0 0 0 10
Lane Group Flow (vph) 23 15 0 9 0 0 146 848 0 0 499 19
Heavy Vehicles (%) 2% 2% 2% 60% 60% 60% 2% 2% 2% 2% 2% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 2 2
Actuated Green, G (s) 5.6 5.6 5.6 29.5 29.5 29.5 29.5
Effective Green, g (s) 8.1 8.1 8.1 31.5 31.5 31.5 31.5
Actuated g/C Ratio 0.17 0.17 0.17 0.66 0.66 0.66 0.66
Clearance Time (s) 6.5 6.5 6.5 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 240 269 141 551 1231 1233 1048
v/s Ratio Prot 0.01 c0.46 0.27
v/s Ratio Perm c0.02 0.01 0.18 0.01
v/c Ratio 0.10 0.06 0.06 0.26 0.69 0.40 0.02
Uniform Delay, d1 16.7 16.6 16.6 3.3 5.0 3.7 2.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.2 0.5 2.1 0.5 0.0
Delay (s) 16.8 16.6 16.8 3.8 7.1 4.2 2.8
Level of Service B B B A A A A
Approach Delay (s) 16.7 16.8 6.6 4.1
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009

PM COT Synchro Model 4:30 pm 8/8/2008 Baseline Synchro 7 -  Report
%user_name% Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 199 352 132 270 621 301 276 677 184 183 380 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.97 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3511 1583 1770 3353 1770 3412 3433 3363
Flt Permitted 0.12 1.00 1.00 0.48 1.00 0.29 1.00 0.15 1.00
Satd. Flow (perm) 232 3511 1583 899 3353 537 3412 539 3363
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 216 383 143 307 706 342 300 736 200 203 422 187
RTOR Reduction (vph) 0 0 89 0 67 0 0 27 0 0 56 0
Lane Group Flow (vph) 216 383 54 307 981 0 300 909 0 203 553 0
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 35.1 31.1 31.1 35.1 31.1 29.8 25.8 29.8 25.8
Effective Green, g (s) 37.1 31.6 31.6 37.1 31.6 31.8 26.3 31.8 26.3
Actuated g/C Ratio 0.44 0.38 0.38 0.44 0.38 0.38 0.31 0.38 0.31
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 5.0 4.5 5.0 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 194 1322 596 449 1263 277 1070 377 1054
v/s Ratio Prot c0.07 0.11 0.04 0.29 c0.06 0.27 0.03 0.16
v/s Ratio Perm c0.43 0.03 0.26 c0.35 0.17
v/c Ratio 1.11 0.29 0.09 0.68 0.78 1.08 0.85 0.54 0.52
Uniform Delay, d1 32.3 18.3 16.9 21.2 23.0 29.4 26.9 32.9 23.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 98.3 0.3 0.1 3.4 3.6 78.0 6.4 0.7 0.5
Delay (s) 130.6 18.6 17.0 24.6 26.6 107.4 33.4 33.6 24.1
Level of Service F B B C C F C C C
Approach Delay (s) 50.9 26.2 51.3 26.5
Approach LOS D C D C

Intersection Summary
HCM Average Control Delay 38.2 HCM Level of Service D
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 83.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



 

 

APPENDIX E 

2040 Turning Volume Worksheet



Existing TMC Calculations

Ina Rd. ADT K D
At Silverbell Rd 11400 0.07 0.75

Year 2009 Total
AM Turning Movements 569 191 760 N

3 239 327
Ina Rd. 1% 57%

3% 42% 31%

ADT 10100 98 14 71 232 ADT 16700
K 0.06 427 77% 36% 83 K 0.06
D 0.85 558 117 78 843 D 0.22

21% 51% 34%

656 Total 6% 43% Total 1075
12 106 89

Total
434 207 641

ADT K D
6500 0.10 0.32

Ina Rd. ADT K D
At Silverbell Rd 11400 0.07 0.30
Year 2009 Total
PM Turning Movements 250 580 830

8 106 136
Ina Rd. 3% 54%

6% 42% 40%

ADT 10100 514 10 337 835 ADT 16700
K 0.07 137 84% 50% 418 K 0.07
D 0.24 164 17 80 327 D 0.72

10% 62% 10%

678 Total 23% 14% Total 1162
88 233 54

Total
203 375 578

ADT K D
6500 0.09 0.65
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Future TMV Calculations

Ina Rd. ADT K D

At Silverbell Rd 24000 0.07 0.67
Year 2040 Scenario 1 Total N
AM Turning Movements 1077 531 1608

22 711 345
Ina Rd. 2% 32%

5% 66% 29%
ADT 12300 172 34 100 346 ADT 19300

K 0.07 482 70% 36% 124 K 0.07
D 0.80 689 172 122 986 D 0.26

25% 68% 35%
861 Total 6% 26% Total 1332

34 401 154
Total

1002 589 1591

ADT K D
22100 0.07 0.37

Ina Rd. ADT K D
At Silverbell Rd 24000 0.07 0.37
Year 2040 Total
PM Turning Movements 639 1089 1728

20 383 235
Ina Rd. 3% 37%

6% 60% 40%
ADT 12300 629 16 355 888 ADT 19300

K 0.07 180 70% 49% 435 K 0.07
D 0.29 257 61 98 521 D 0.63

24% 72% 11%
886 Total 18% 10% Total 1409

181 724 101
Total

541 1006 1547

ADT K D
22100 0.07 0.65

Si
lv

er
be

ll 
R

d
Si

lv
er

be
ll 

R
d

H:\projfile\9589 - Silverbell Road DCR\Silverbell TER\Data\Traffic Data\2040 Turning\Int 1_2040 Ina_Silverbell_Alt 1.xls
8/24/2009



Future TMV Calculations

Ina Rd. ADT K D

At Silverbell Rd 24300 0.07 0.67
Year 2040 Scenario 2 Total N
AM Turning Movements 1091 537 1628

22 720 349
Ina Rd. 2% 32%

5% 66% 29%
ADT 12500 161 34 77 265 ADT 17200

K 0.07 455 66% 36% 95 K 0.07
D 0.81 689 200 93 939 D 0.22

29% 70% 35%
850 Total 7% 23% Total 1204

42 419 138
Total

1013 1019 598 1617

ADT K D
23100 0.07 0.37

Ina Rd. ADT K D
At Silverbell Rd 24300 0.07 0.37
Year 2040 Total
PM Turning Movements 648 1102 1750

21 415 213
Ina Rd. 3% 33%

6% 64% 40%
ADT 12500 630 15 344 859 ADT 17200

K 0.07 172 70% 49% 421 K 0.08
D 0.28 245 59 94 483 D 0.64

24% 72% 11%
875 Total 18% 10% Total 1342

184 734 102
Total

574 1020 1594

ADT K D
23100 0.07 0.64
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Future TMV Calculations

Ina Rd. ADT K D

At Silverbell Rd 24100 0.07 0.67
Year 2040 Scenario 3 Total N
AM Turning Movements 1082 533 1615

22 714 346
Ina Rd. 2% 32%

5% 66% 29%
ADT 12500 161 34 81 279 ADT 17300

K 0.07 455 66% 36% 100 K 0.07
D 0.81 689 200 98 932 D 0.23

29% 70% 35%
850 Total 7% 23% Total 1211

41 414 136
Total

1012 1007 591 1598

ADT K D
22200 0.07 0.37

Ina Rd. ADT K D
At Silverbell Rd 24100 0.07 0.37
Year 2040 Total
PM Turning Movements 642 1093 1092 1735

21 411 211
Ina Rd. 3% 33%

6% 64% 40%
ADT 12500 630 15 345 863 ADT 17300

K 0.07 176 72% 49% 423 K 0.08
D 0.28 245 54 95 486 D 0.64

22% 72% 11%
875 Total 18% 10% Total 1349

183 732 102
Total

559 1017 1576

ADT K D
22200 0.07 0.65
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Existing TMC Calculations

Sunset Rd. ADT K D
At Silverbell Rd 6500 0.10 0.72

Year 2009 Total
AM Turning Movements 491 190 681 N

43 448 0
Sunset Rd. 9% 0%

35% 91% #####

ADT 1800 66 27 0 0 ADT 0
K 0.08 0 0% #DIV/0! 0 K #####
D 0.54 77 50 0 0 D #####

65% 88% #####

143 Total 12% 0% Total 0
23 163 0

Total
498 186 684

ADT K D
13200 0.05 0.27

Sunset Rd. ADT K D
At Silverbell Rd 6500 0.09 0.30
Year 2009 Total
PM Turning Movements 183 422 605

19 164 0
Sunset Rd. 10% 0%

45% 90% #####

ADT 1800 80 14 0 0 ADT 0
K 0.06 0 0% #DIV/0! 0 K #####
D 0.28 31 17 0 0 D #####

55% 87% #####

111 Total 13% 0% Total 0
61 408 0

Total
181 469 650

ADT K D
13200 0.05 0.72
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Future TMV Calculations

Sunset Rd. ADT K D

At Silverbell Rd 21100 0.08 0.67
Year 2040 Scenario 1 Total N
AM Turning Movements 1089 536 1625

109 980 0
Sunset Rd. 10% 0%

35% 90% #DIV/0!
ADT 4800 180 72 0 0 ADT 0

K 0.08 0 0% ##### 0 K 0.00
D 0.53 204 132 0 0 D #####

65% 86% #DIV/0! 0
384 Total 14% 0% Total 0

76 470 0
Total

1110 546 1656

ADT K D
21500 0.08 0.33

Sunset Rd. ADT K D
At Silverbell Rd 21100 0.07 0.33
Year 2040 Total
PM Turning Movements 507 1054 1561

71 436 0
Sunset Rd. 14% 0%

45% 86% #DIV/0!
ADT 4800 190 44 0 0 ADT 0

K 0.06 0 0% ##### 0 K 0.00
D 0.34 98 54 0 0 D #####

55% 90% #DIV/0!
288 Total 10% 0% Total 0

112 1009 0
Total

481 1121 1602

ADT K D
21500 0.07 0.70
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Future TMV Calculations

Sunset Rd. ADT K D

At Silverbell Rd 22400 0.08 0.65
Year 2040 Scenario 2 Total N
AM Turning Movements 1092 588 1680

87 601 404
Sunset Rd. 8% 37%

28% 55% 41%
ADT 5500 211 64 209 510 ADT 17500

K 0.08 60 26% 10% 51 K 0.07
D 0.52 229 105 250 733 D 0.41

46% 48% 49%
440 Total 11% 41% Total 1243

70 305 261
Total

955 636 1591

ADT K D
21200 0.08 0.40

Sunset Rd. ADT K D
At Silverbell Rd 22400 0.07 0.33
Year 2040 Total
PM Turning Movements 540 1095 1635

76 351 113
Sunset Rd. 14% 21%

35% 65% 59%
ADT 5500 262 43 406 689 ADT 17500

K 0.07 43 35% 11% 76 K 0.06
D 0.32 123 37 207 431 D 0.62

30% 63% 30%
385 Total 10% 27% Total 1120

102 640 274
Total

597 1016 1613

ADT K D
21200 0.08 0.63
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Future TMV Calculations

Sunset Rd. ADT K D

At Silverbell Rd 21800 0.08 0.65
Year 2040 Scenario 3 Total N
AM Turning Movements 1063 572 1635

85 627 351
Sunset Rd. 8% 33%

28% 59% 39%
ADT 5600 215 65 204 522 ADT 17000

K 0.08 61 26% 11% 57 K 0.07
D 0.52 233 107 261 736 D 0.42

46% 43% 50%
448 Total 11% 46% Total 1258

79 307 328
Total

985 714 1699

ADT K D
22900 0.07 0.42

Sunset Rd. ADT K D
At Silverbell Rd 21800 0.08 0.35
Year 2040 Total
PM Turning Movements 580 1077 1657

81 348 151
Sunset Rd. 14% 26%

35% 60% 46%
ADT 5600 267 44 379 832 ADT 17000

K 0.07 44 35% 11% 87 K 0.08
D 0.32 125 38 366 460 D 0.64

30% 64% 44%
392 Total 9% 27% Total 1292

90 643 271
Total

758 1005 1763

ADT K D
22900 0.08 0.57
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Existing TMC Calculations

El Camino De Cerro ADT K D
At Silverbell Rd 13100 0.05 0.72

Year 2009 Total
AM Turning Movements 501 195 696 N

9 324 168
El Camino De Cerro 2% 34%

2% 65% 9%

ADT 7700 195 12 41 436 ADT 16800
K 0.09 334 63% 28% 120 K 0.08
D 0.73 530 184 275 865 D 0.34

35% 25% 63%

725 Total 12% 64% Total 1301
66 142 363

Total
783 571 1354

ADT K D
15600 0.09 0.42

El Camino De Cerro ADT K D
At Silverbell Rd 13100 0.05 0.28
Year 2009 Total
PM Turning Movements 183 469 652

9 129 45
El Camino De Cerro 5% 25%

5% 70% 19%

ADT 7700 430 11 163 873 ADT 16800
K 0.08 132 63% 35% 302 K 0.08
D 0.33 210 67 408 548 D 0.61

32% 38% 47%

640 Total 15% 47% Total 1421
119 295 371

Total
604 785 1389

ADT K D
15600 0.09 0.57

Si
lv

er
be

ll 
R

d
Si

lv
er

be
ll 

R
d

H:\projfile\9589 - Silverbell Road DCR\Silverbell TER\Data\Traffic Data\2040 Turning\Int 3_2040 
DCDC_Silverbell_Alt 1.xls
8/24/2009



Future TMV Calculations

El Camino De Cerro ADT K D

At Silverbell Rd 22900 0.07 0.68
Year 2040 Scenario 1 Total N
AM Turning Movements 1098 528 1626

20 710 368
El Camino De Cerro 2% 34%

2% 65% 19%
ADT 8300 252 12 133 702 ADT 23700

K 0.10 338 63% 21% 147 K 0.08
D 0.68 537 186 421 1194 D 0.37

35% 40% 60%
789 Total 9% 51% Total 1896

86 383 489
Total

1322 958 2280

ADT K D
28500 0.08 0.42

El Camino De Cerro ADT K D
At Silverbell Rd 22900 0.07 0.30
Year 2040 Total
PM Turning Movements 471 1100 1571

23 332 116
El Camino De Cerro 5% 25%

5% 70% 32%
ADT 8300 449 12 398 1244 ADT 23700

K 0.08 146 63% 25% 311 K 0.08
D 0.34 232 74 535 699 D 0.64

32% 55% 43%
681 Total 10% 35% Total 1943

125 688 438
Total

944 1251 2195

ADT K D
28500 0.08 0.57
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Future TMV Calculations

El Camino De Cerro ADT K D

At Silverbell Rd 21800 0.07 0.60
Year 2040 Scenario 2 Total N
AM Turning Movements 942 628 1570

19 707 217
El Camino De Cerro 2% 23%

2% 75% 21%
ADT 8000 228 12 119 568 ADT 17800

K 0.10 335 63% 24% 136 K 0.08
D 0.70 532 185 312 927 D 0.38

35% 52% 55%
760 Total 8% 40% Total 1495

75 489 376
Total

1197 941 2138

ADT K D
29500 0.07 0.44

El Camino De Cerro ADT K D
At Silverbell Rd 21800 0.07 0.37
Year 2040 Total
PM Turning Movements 597 1016 1613

29 421 147
El Camino De Cerro 5% 25%

5% 70% 25%
ADT 8000 456 12 236 943 ADT 17800

K 0.09 141 63% 32% 302 K 0.09
D 0.33 224 71 405 712 D 0.57

32% 58% 43%
680 Total 10% 32% Total 1655

132 766 422
Total

903 1320 2223

ADT K D
29500 0.08 0.59
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Future TMV Calculations

El Camino De Cerro ADT K D

At Silverbell Rd 23300 0.07 0.58
Year 2040 Scenario 3 Total N
AM Turning Movements 987 714 1701

20 740 227
El Camino De Cerro 2% 23%

2% 75% 21%
ADT 8000 228 12 125 593 ADT 18100

K 0.10 335 63% 24% 142 K 0.08
D 0.70 532 185 326 927 D 0.39

35% 58% 55%
760 Total 6% 36% Total 1520

59 572 355
Total

1256 986 2242

ADT K D
29500 0.08 0.44

El Camino De Cerro ADT K D
At Silverbell Rd 23300 0.08 0.43
Year 2040 Total
PM Turning Movements 752 996 1748

18 549 185
El Camino De Cerro 2% 25%

5% 73% 24%
ADT 8000 453 12 227 946 ADT 18100

K 0.08 140 63% 33% 307 K 0.09
D 0.33 223 71 412 737 D 0.56

32% 58% 44%
676 Total 10% 32% Total 1683

129 748 412
Total

1012 1289 2301

ADT K D
29500 0.08 0.56
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Existing TMC Calculations

Sweetwater ADT K D
At Silverbell Rd 15600 0.09 0.58

Year 2009 Total
AM Turning Movements 791 572 1363 N

171 613 7
Sweetwater 22% 1%

57% 77% 50%

ADT 5400 309 217 3 6 ADT 300
K 0.13 1 0% 0% 0 K 0.07
D 0.55 380 162 3 14 D 0.30

43% 71% 50%

689 Total 28% 1% Total 20
138 352 6

Total
778 496 1274

ADT K D
12100 0.11 0.39

Sweetwater ADT K D
At Silverbell Rd 15600 0.09 0.44
Year 2009 Total
PM Turning Movements 619 783 1402

173 445 1
Sweetwater 28% 0%

74% 72% 62%

ADT 5400 280 133 8 13 ADT 300
K 0.09 0 0% 0% 0 K 0.05
D 0.39 180 47 5 3 D 0.81

26% 85% 38%

460 Total 14% 0% Total 16
107 642 2

Total
497 751 1248

ADT K D
12100 0.10 0.60
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Future TMV Calculations

Sweetwater ADT K D

At Silverbell Rd 28500 0.08 0.58
Year 2040 Scenario 1 Total N
AM Turning Movements 1306 946 2252

282 1012 12
Sweetwater 22% 1%

60% 77% 50%
ADT 11800 494 362 7 13 ADT 600

K 0.09 2 0% 0% 0 K 0.07
D 0.55 603 240 7 29 D 0.30

40% 71% 50%
1097 Total 28% 1% Total 42

225 573 10
Total

1263 807 2070

ADT K D
20700 0.10 0.39

Sweetwater ADT K D
At Silverbell Rd 28500 0.08 0.43
Year 2040 Total
PM Turning Movements 931 1235 2166

260 669 2
Sweetwater 28% 0%

70% 72% 62%
ADT 11800 423 232 15 24 ADT 600

K 0.06 0 0% 0% 0 K 0.05
D 0.44 332 100 9 6 D 0.81

30% 85% 38%
755 Total 14% 0% Total 30

165 987 3
Total

770 1155 1925

ADT K D
20700 0.09 0.60
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Future TMV Calculations

Sweetwater ADT K D

At Silverbell Rd 29500 0.08 0.56
Year 2040 Scenario 2 Total N
AM Turning Movements 1239 974 2213

257 971 11
Sweetwater 21% 1%

57% 78% 50%
ADT 12300 492 372 7 13 ADT 600

K 0.09 2 0% 0% 0 K 0.07
D 0.57 652 279 7 29 D 0.30

43% 71% 50%
1144 Total 28% 1% Total 42

229 585 10
Total

1263 824 2087

ADT K D
21300 0.10 0.40

Sweetwater ADT K D
At Silverbell Rd 29500 0.08 0.41
Year 2040 Total
PM Turning Movements 919 1323 2242

257 661 1
Sweetwater 28% 0%

70% 72% 62%
ADT 12300 441 242 15 24 ADT 600

K 0.06 0 0% 0% 0 K 0.05
D 0.44 346 104 9 6 D 0.81

30% 85% 38%
787 Total 14% 0% Total 30

179 1073 3
Total

769 1255 2024

ADT K D
21300 0.10 0.62
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Future TMV Calculations

Sweetwater ADT K D

At Silverbell Rd 29500 0.08 0.56
Year 2040 Scenario 3 Total N
AM Turning Movements 1256 986 2242

272 973 11
Sweetwater 22% 1%

60% 77% 50%
ADT 12300 515 377 7 13 ADT 600

K 0.09 2 0% 0% 0 K 0.07
D 0.55 629 250 7 29 D 0.30

40% 71% 50%
1144 Total 28% 1% Total 42

238 606 10
Total

1229 854 2083

ADT K D
21700 0.10 0.41

Sweetwater ADT K D
At Silverbell Rd 29500 0.08 0.44
Year 2040 Total
PM Turning Movements 1012 1289 2301

292 719 2
Sweetwater 29% 0%

70% 71% 62%
ADT 12300 441 242 11 18 ADT 600

K 0.06 0 0% 0% 0 K 0.05
D 0.44 346 104 7 12 D 0.60

30% 86% 38%
787 Total 13% 1% Total 30

157 1035 12
Total

836 1204 2040

ADT K D
21700 0.09 0.59
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Existing TMC Calculations

Goret ADT K D
At Silverbell Rd 12100 0.11 0.64

Year 2009 Total
AM Turning Movements 818 469 1287 N

7 810 1
Goret 1% 0%

9% 99% 29%

ADT 2500 51 15 2 7 ADT 200
K 0.09 0 0% 0% 0 K 0.07
D 0.76 166 151 5 7 D 0.50

91% 90% 71%

217 Total 9% 1% Total 14
44 452 6

Total
966 502 1468

ADT K D
16800 0.09 0.34

Goret ADT K D
At Silverbell Rd 12100 0.10 0.37
Year 2009 Total
PM Turning Movements 470 796 1266

26 444 0
Goret 6% 0%

20% 94% 0%

ADT 2500 160 18 0 5 ADT 200
K 0.10 0 0% 0% 0 K 0.06
D 0.36 89 71 5 7 D 0.42

80% 85% 100%

249 Total 15% 1% Total 12
134 778 7

Total
520 919 1439

ADT K D
16800 0.09 0.64
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Future TMV Calculations

Goret ADT K D

At Silverbell Rd 20700 0.10 0.63
Year 2040 Scenario 1 Total N
AM Turning Movements 1278 751 2029

38 1227 13
Goret 3% 1%

9% 96% 23%
ADT 6700 141 30 19 82 ADT 1400

K 0.07 7 2% 12% 10 K 0.08
D 0.70 328 292 53 27 D 0.75

89% 88% 65%
469 Total 11% 1% Total 109

89 711 8
Total

1569 808 2377

ADT K D
23300 0.10 0.34

Goret ADT K D
At Silverbell Rd 20700 0.09 0.39
Year 2040 Total
PM Turning Movements 759 1187 1946

91 645 23
Goret 12% 3%

21% 85% 30%
ADT 6700 343 41 16 54 ADT 1400

K 0.08 10 5% 5% 3 K 0.10
D 0.36 193 143 35 92 D 0.37

74% 80% 65%
536 Total 17% 3% Total 146

239 1124 42
Total

832 1405 2237

ADT K D
23300 0.10 0.63
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Future TMV Calculations

Goret ADT K D

At Silverbell Rd 22000 0.10 0.63
Year 2040 Scenario 2 Total N
AM Turning Movements 1358 798 2156

41 1304 14
Goret 3% 1%

9% 96% 23%
ADT 6700 141 30 19 82 ADT 1400

K 0.07 7 2% 12% 10 K 0.08
D 0.70 328 292 53 27 D 0.75

89% 88% 65%
469 Total 11% 1% Total 109

94 752 9
Total

1658 854 2512

ADT K D
23700 0.11 0.34

Goret ADT K D
At Silverbell Rd 22000 0.09 0.38
Year 2040 Total
PM Turning Movements 786 1282 2068

102 668 16
Goret 13% 2%

21% 85% 30%
ADT 6700 343 41 16 54 ADT 1400

K 0.08 10 5% 5% 3 K 0.10
D 0.36 193 143 35 92 D 0.37

74% 82% 65%
536 Total 15% 3% Total 146

225 1214 51
Total

856 1490 2346

ADT K D
23700 0.10 0.64
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Future TMV Calculations

Goret ADT K D

At Silverbell Rd 22400 0.09 0.61
Year 2040 Scenario 3 Total N
AM Turning Movements 1285 821 2106

41 1234 10
Goret 3% 1%

9% 96% 23%
ADT 6700 141 30 19 82 ADT 1400

K 0.07 7 2% 12% 10 K 0.08
D 0.70 328 292 53 27 D 0.75

89% 88% 65%
469 Total 10% 2% Total 109

89 780 18
Total

1576 886 2462

ADT K D
23900 0.10 0.36

Goret ADT K D
At Silverbell Rd 22400 0.09 0.39
Year 2040 Total
PM Turning Movements 812 1271 2083

106 690 16
Goret 13% 2%

21% 85% 30%
ADT 6700 343 41 16 54 ADT 1400

K 0.08 10 5% 5% 3 K 0.10
D 0.36 193 143 35 92 D 0.37

74% 81% 65%
536 Total 15% 4% Total 146

224 1208 60
Total

875 1491 2366

ADT K D
23900 0.10 0.63
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Existing TMC Calculations

Grant Rd ADT K D
At Silverbell Rd 16800 0.11 0.65

Year 2009 Total
AM Turning Movements 1185 625 1810 N

104 760 321
Grant Rd 9% 27%

17% 64% 23%

ADT 21300 441 172 126 542 ADT 33300
K 0.07 601 58% 44% 239 K 0.05
D 0.70 1035 262 177 1130 D 0.32

25% 52% 33%

1476 Total 15% 33% Total 1672
98 327 208

Total
1199 633 1832

ADT K D
21500 0.09 0.35

Grant Rd ADT K D
At Silverbell Rd 16800 0.11 0.38
Year 2009 Total
PM Turning Movements 731 1177 1908

168 380 183
Grant Rd 23% 25%

29% 52% 25%

ADT 21300 1065 199 301 1192 ADT 33300
K 0.08 352 52% 52% 621 K 0.06
D 0.39 683 132 270 719 D 0.62

19% 60% 23%

1748 Total 24% 16% Total 1911
276 677 184

Total
782 1137 1919

ADT K D
21500 0.09 0.59
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Future TMV Calculations

Grant Rd ADT K D

At Silverbell Rd 28400 0.09 0.65
Year 2040 Scenario 1 Total N
AM Turning Movements 1744 926 2670

262 1046 436
Grant Rd 15% 25%

19% 60% 23%
ADT 31500 728 269 174 748 ADT 38400

K 0.07 820 58% 44% 330 K 0.06
D 0.66 1414 325 244 1518 D 0.33

23% 55% 33%
2142 Total 16% 29% Total 2266

139 477 252
Total

1612 868 2480

ADT K D
24800 0.10 0.35

Grant Rd ADT K D
At Silverbell Rd 28400 0.09 0.39
Year 2040 Total
PM Turning Movements 1041 1629 2670

239 541 261
Grant Rd 23% 25%

33% 52% 26%
ADT 31500 1441 304 415 1596 ADT 38400

K 0.08 443 48% 55% 878 K 0.07
D 0.39 922 175 303 938 D 0.63

19% 62% 19%
2363 Total 22% 16% Total 2534

322 907 234
Total

1017 1463 2480

ADT K D
24800 0.10 0.59
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Future TMV Calculations

Grant Rd ADT K D

At Silverbell Rd 28700 0.10 0.65
Year 2040 Scenario 2 Total N
AM Turning Movements 1810 974 2784

272 1086 453
Grant Rd 15% 25%

20% 60% 23%
ADT 32000 740 287 170 732 ADT 36300

K 0.07 819 57% 44% 323 K 0.06
D 0.66 1436 330 239 1555 D 0.32

23% 55% 33%
2176 Total 16% 29% Total 2287

153 526 277
Total

1662 956 2618

ADT K D
23800 0.11 0.37

Grant Rd ADT K D
At Silverbell Rd 28700 0.10 0.38
Year 2040 Total
PM Turning Movements 1047 1708 2755

241 544 262
Grant Rd 23% 25%

33% 52% 26%
ADT 32000 1378 316 392 1508 ADT 36300

K 0.07 455 48% 55% 829 K 0.07
D 0.41 958 187 287 924 D 0.62

20% 66% 19%
2336 Total 20% 14% Total 2432

303 999 212
Total

1009 1514 2523

ADT K D
23800 0.11 0.60
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Future TMV Calculations

Grant Rd ADT K D

At Silverbell Rd 28900 0.10 0.64
Year 2040 Scenario 3 Total N
AM Turning Movements 1775 999 2774

266 1065 444
Grant Rd 15% 25%

20% 60% 23%
ADT 32000 740 287 170 730 ADT 36200

K 0.07 819 57% 44% 322 K 0.06
D 0.66 1436 330 238 1551 D 0.32

23% 55% 33%
2176 Total 16% 29% Total 2281

159 547 289
Total

1623 995 2618

ADT K D
23800 0.11 0.38

Grant Rd ADT K D
At Silverbell Rd 28900 0.09 0.38
Year 2040 Total
PM Turning Movements 1032 1685 2717

237 536 258
Grant Rd 23% 25%

33% 52% 26%
ADT 32000 1378 316 388 1491 ADT 36200

K 0.07 460 48% 55% 820 K 0.07
D 0.41 958 182 283 934 D 0.62

19% 65% 19%
2336 Total 21% 14% Total 2425

319 987 213
Total

1100 1518 2618

ADT K D
23800 0.11 0.58
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APPENDIX F 

Signal Warrant Study 



Project #:

Project Name:

Analyst:

Date:

Intersection:

Scenario:

Volume Adjustment Factor = 1.0

Major Warrant Name Analyzed? Met?

Minor #1 Eight-Highest Yes Yes

2 #2 Four-Hour Yes Yes

1 #3 Peak Hour Yes Yes

Yes

No

70%

Peak Hour or Daily Count? Peak Hour

Note: Add'l data input on sheet "Warrant 3".

Begin End NB SB EB WB Begin End NB SB EB WB

12:00 AM 1:00 AM 1 7:00 AM 8:00 AM 546 1035 138 0 1.00 1.00

1:00 AM 2:00 AM 2 2nd  Highest Hour 524 994 132 0 0.96 0.96

2:00 AM 3:00 AM 3 3rd  Highest Hour 513 973 130 0 0.94 0.94

3:00 AM 4:00 AM 4 4th  Highest Hour 437 828 110 0 0.80 0.80

4:00 AM 5:00 AM 5 5th  Highest Hour 415 787 105 0 0.76 0.76

5:00 AM 6:00 AM 6 6th  Highest Hour 371 704 94 0 0.68 0.68

6:00 AM 7:00 AM 7 7th  Highest Hour 344 652 87 0 0.63 0.63

7:00 AM 8:00 AM 843.3198 943.6269 66.4345 8 8th  Highest Hour 328 621 83 0 0.60 0.60

8:00 AM 9:00 AM 798.474 893.447 62.90166667 9 9th  Highest Hour 262 497 66 0 0.48 0.48

9:00 AM 10:00 AM 752.5344 842.0432 59.28266667 10 10th  Highest Hour 246 466 62 0 0.45 0.45

10:00 AM 11:00 AM 717.5328 802.8784 56.52533333 10 11th  Highest Hour 246 466 62 0 0.45 0.45

11:00 AM 12:00 PM 675.9684 756.3702 53.251 12 12th  Highest Hour 235 445 59 0 0.43 0.43

12:00 PM 1:00 PM 669.4056 749.0268 52.734 13 13th  Highest Hour 213 404 54 0 0.39 0.39

1:00 PM 2:00 PM 626.7474 701.2947 49.3735 14 14th  Highest Hour 197 373 50 0 0.36 0.36

2:00 PM 3:00 PM 625.6536 700.0708 49.28733333 14 15th  Highest Hour 197 373 50 0 0.36 0.36

3:00 PM 4:00 PM 16 16th  Highest Hour 191 362 48 0 0.35 0.35

4:00 PM 5:00 PM 17 17th  Highest Hour 109 207 28 0 0.20 0.20

5:00 PM 6:00 PM 18 18th  Highest Hour 60 114 15 0 0.11 0.11

6:00 PM 7:00 PM 19 19th  Highest Hour 55 104 14 0 0.10 0.10

7:00 PM 8:00 PM 20 20th  Highest Hour 22 41 6 0 0.04 0.04

8:00 PM 9:00 PM 21 21st  Highest Hour 16 31 4 0 0.03 0.03

9:00 PM 10:00 PM 21 22nd  Highest Hour 16 31 4 0 0.03 0.03

10:00 PM 11:00 PM 23 23rd  Highest Hour 11 21 3 0 0.02 0.02

11:00 PM 12:00 AM 23 24th  Highest Hour 11 21 3 0 0.02 0.02

East-West Approach =

Major Street Thru Lanes =

Minor Street Thru Lanes =

Warrant Summary

Hour
Traffic Volumes

Speed > 40 mph?

Population < 10,000?

Warrant Factor

Sunset Road/Silverbell Road

2040 AM Conditions

Traffic Volumes
Hour Major Street Minor StreetMajor Street Minor Street

Hourly Rank

North-South Approach =

9589

Silverbewll TER

NZ

9/4/2009

Major St. 
Adj. Factor

Minor St. 
Adj. Factor

Data Input



KITTELSON & ASSOCIATES, INC.

33 North Stone Avenue, Suite 800

Tucson, Arizona 85701 Begin End NB SB EB WB

(520) 544-4067 7:00 AM 8:00 AM 546 1035 138 0

Fax:  (520) 544-9616 2nd  Highest Hour 524 994 132 0

3rd  Highest Hour 513 973 130 0

Project #: 4th  Highest Hour 437 828 110 0

Project Name: 5th  Highest Hour 415 787 105 0

Analyst: 6th  Highest Hour 371 704 94 0

Date: 7th  Highest Hour 344 652 87 0

File: 8th  Highest Hour 328 621 83 0

9th  Highest Hour 262 497 66 0

Intersection: 10th  Highest Hour 246 466 62 0

Scenario: 11th  Highest Hour 246 466 62 0

12th  Highest Hour 235 445 59 0

13th  Highest Hour 213 404 54 0

14th  Highest Hour 197 373 50 0

15th  Highest Hour 197 373 50 0

Warrant Name Analyzed? Met? 16th  Highest Hour 191 362 48 0

#1 Eight-Hour Vehicular Volume Yes Yes 17th  Highest Hour 109 207 28 0

#2 Four-Hour Vehicular volume Yes Yes 18th  Highest Hour 60 114 15 0

#3 Peak Hour Yes Yes 19th  Highest Hour 55 104 14 0

#4 Pedestrian Volume No No 20th  Highest Hour 22 41 6 0

#5 School Crossing No No 21st  Highest Hour 16 31 4 0

#6 Coordinated Signal System No - 22nd  Highest Hour 16 31 4 0

#7 Crash Experience No No 23rd  Highest Hour 11 21 3 0

#8 Roadway Network No - 24th  Highest Hour 11 21 3 0

Begin End NB SB EB WB

Volume Adjustment Factor = 1.0 7:00 AM 8:00 AM 546 1035 138 0

North-South Approach = Major 2nd  Highest Hour 524 994 132 0

East-West Approach = Minor 3rd  Highest Hour 513 973 130 0

Major Street Thru Lanes = 2 4th  Highest Hour 437 828 110 0

Minor Street Thru Lanes = 1 5th  Highest Hour 415 787 105 0

Speed > 40 mph? Yes 6th  Highest Hour 371 704 94 0

Population < 10,000? No 7th  Highest Hour 344 652 87 0

Warrant Factor 70% 8th  Highest Hour 328 621 83 0

Peak Hour or Daily Count? Peak Hour 9th  Highest Hour 262 497 66 0

10th  Highest Hour 246 466 62 0

Major Street:   4th-Highest Hour / Peak Hour 80% 11th  Highest Hour 246 466 62 0

Major Street:   8th-Highest Hour / Peak Hour 60% 12th  Highest Hour 235 445 59 0

Minor Street:   4th-Highest Hour / Peak Hour 80% 13th  Highest Hour 213 404 54 0

Minor Street:   8th-Highest Hour / Peak Hour 60% 14th  Highest Hour 197 373 50 0

15th  Highest Hour 197 373 50 0

16th  Highest Hour 191 362 48 0

17th  Highest Hour 109 207 28 0

18th  Highest Hour 60 114 15 0

19th  Highest Hour 55 104 14 0

20th  Highest Hour 22 41 6 0

21st  Highest Hour 16 31 4 0

22nd  Highest Hour 16 31 4 0

23rd  Highest Hour 11 21 3 0

24th  Highest Hour 11 21 3 0

Input Parameters

Raw Traffic Volumes
Hour Major Street Minor Street

Hour Major Street Minor Street
Analysis Traffic Volumes

Sunset Road/Silverbell Road

Warrant Summary

2040 AM Conditions

9589

Silverbewll TER

NZ

9/4/2009

H:\projfile\9589 - Silverbell Road DCR\Silverbell 
TER\Data\Traffic Data\Signal Warrant\[Sunset Warrant 

Warrant Summary
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Major Street NB

Major Street SB

Minor Street EB

Minor Street WB



Begin End NB SB EB WB 100% 80% 70% 100% 80% 70%

7:00 AM 8:00 AM 546 1035 138 0 1581 138 1719 1 N Yes Yes Yes Yes Yes

2nd  Highest Hour 524 994 132 0 1518 132 1650 2 N Yes Yes Yes Yes Yes

3rd  Highest Hour 513 973 130 0 1486 130 1616 3 N Yes Yes Yes Yes Yes
4th  Highest Hour 437 828 110 0 1265 110 1375 4 N N Yes Yes Yes Yes
5th  Highest Hour 415 787 105 0 1202 105 1306 5 N N Yes Yes Yes Yes

6th  Highest Hour 371 704 94 0 1075 94 1169 6 N N N Yes Yes Yes

7th  Highest Hour 344 652 87 0 996 87 1083 7 N N N Yes Yes Yes

8th  Highest Hour 328 621 83 0 949 83 1031 8 N N N Yes Yes Yes

9th  Highest Hour 262 497 66 0 759 66 825 9 N N N N Yes Yes

10th  Highest Hour 246 466 62 0 711 62 774 10 N N N N N Yes

11th  Highest Hour 246 466 62 0 711 62 774 10 N N N N N Yes

12th  Highest Hour 235 445 59 0 680 59 739 12 N N N N N Yes

13th  Highest Hour 213 404 54 0 617 54 670 13 N N N N N N

14th  Highest Hour 197 373 50 0 569 50 619 14 N N N N N N

15th  Highest Hour 197 373 50 0 569 50 619 14 N N N N N N

16th  Highest Hour 191 362 48 0 553 48 602 16 N N N N N N

17th  Highest Hour 109 207 28 0 316 28 344 17 N N N N N N

18th  Highest Hour 60 114 15 0 174 15 189 18 N N N N N N

19th  Highest Hour 55 104 14 0 158 14 172 19 N N N N N N

20th  Highest Hour 22 41 6 0 63 6 69 20 N N N N N N

21st  Highest Hour 16 31 4 0 47 4 52 21 N N N N N N

22nd  Highest Hour 16 31 4 0 47 4 52 21 N N N N N N

23rd  Highest Hour 11 21 3 0 32 3 34 23 N N N N N N

24th  Highest Hour 11 21 3 0 32 3 34 23 N N N N N N

0 3 5 8 9 12

Number of lanes for moving traffic on each approach (Major Street) 2

Number of lanes for moving traffic on each approach (Minor Street) 1

Warrant Factor 70%

Row Index for VLOOKUP 2

Index Major Street Minor Street 100% 80% 70% 100% 80% 70% A 600 150 0 8 No

1 1 1 500 400 350 150 120 105 B 900 75 8 8 Yes

2 2 or more 1 600 480 420 150 120 105 A 480 120 3 8 No

3 2 or more 2 or more 600 480 420 200 160 140 B 720 60 9 8 Yes

4 1 2 or more 500 400 350 200 160 140 A 420 105 5 8 No

B 630 53 12 8 Yes

Index Major Street Minor Street 100% 80% 70% 100% 80% 70%

1 1 1 750 600 525 75 60 53

2 2 or more 1 900 720 630 75 60 53

3 2 or more 2 or more 900 720 630 100 80 70

4 1 2 or more 750 600 525 100 80 70

Vehicles per hour on major street (100% Volume) 600

Vehicles per hour on major street (80% Volume) 480

Vehicles per hour on major street (70% Volume) 420

Vehicles per hour on higher-volume minor-street approach (100% Volume) 150

Vehicles per hour on higher-volume minor-street approach (80% Volume) 120

Vehicles per hour on higher-volume minor-street approach (70% Volume) 105

Vehicles per hour on major street (100% Volume) 900

Vehicles per hour on major street (80% Volume) 720

Vehicles per hour on major street (70% Volume) 630

Vehicles per hour on higher-volume minor-street approach (100% Volume) 75

Vehicles per hour on higher-volume minor-street approach (80% Volume) 60

Vehicles per hour on higher-volume minor-street approach (70% Volume) 53

Is Warrant #1 met based on the 
applicable warrant factor?

Yes

70%

Warrant Summary
Condition for 

Warrant 
Factor Met?

Signal 
Warrant Met?

Yes

No80%

Warrant 
Factor

Lanes Combined Major Street Higher Minor Street

Condition B - Interruption of Continuous Traffic

100% Warrant Met

70% Warrant Met

Hour Major Street

Lookup Table
Condition A - Minimum Vehicular Volume

Lanes Combined Major Street Higher Minor Street

100% Yes

Condition
Major Street 
Requirement

Minor Street 
Requirement

Hours That 
Condition Is 

Met
Threshold

Calculations
Condition A

Traffic Volumes
Minor Street Higher Minor 

Street
Hourly Rank

Condition BMajor Plus 
Minor

Combined 
Major Street

War #1 - 8 HR



Begin End NB SB EB WB

7:00 AM 8:00 AM 546 1035 138 0 1581 138 60 Yes

2nd  Highest Hour 524 994 132 0 1518 132 60 Yes

3rd  Highest Hour 513 973 130 0 1486 130 60 Yes
4th  Highest Hour 437 828 110 0 1265 110 60 Yes
5th  Highest Hour 415 787 105 0 1202 105 60 Yes

6th  Highest Hour 371 704 94 0 1075 94 60 Yes

7th  Highest Hour 344 652 87 0 996 87 60 Yes

8th  Highest Hour 328 621 83 0 949 83 60 Yes

9th  Highest Hour 262 497 66 0 759 66 86 No

10th  Highest Hour 246 466 62 0 711 62 97 No

11th  Highest Hour 246 466 62 0 711 62 97 No

12th  Highest Hour 235 445 59 0 680 59 105 No

13th  Highest Hour 213 404 54 0 617 54 123 No

14th  Highest Hour 197 373 50 0 569 50 139 No

15th  Highest Hour 197 373 50 0 569 50 139 No

16th  Highest Hour 191 362 48 0 553 48 145 No

17th  Highest Hour 109 207 28 0 316 28 251 No

18th  Highest Hour 60 114 15 0 174 15 334 No

19th  Highest Hour 55 104 14 0 158 14 345 No

20th  Highest Hour 22 41 6 0 63 6 410 No

21st  Highest Hour 16 31 4 0 47 4 421 No

22nd  Highest Hour 16 31 4 0 47 4 421 No

23rd  Highest Hour 11 21 3 0 32 3 433 No

24th  Highest Hour 11 21 3 0 32 3 433 No

8

Number of lanes for moving traffic on each approach (Major Street) 2

Number of lanes for moving traffic on each approach (Minor Street) 1

Warrant Factor 70%

Row Index for VLOOKUP 6

Index Major Street Minor Street Break Point x2 x c alt

1 1 1 1110 0.00027 0.73003 557.978 80

2 2 or more 1 1310 0.00023 0.73144 643.445 80

3 2 or more 2 or more 1280 0.00031 0.97877 858.973 115

4 1 2 or more 1110 0.00023 0.73144 643.445 115

5 1 1 790 0.00044 0.76930 396.803 60

6 2 or more 1 930 0.00037 0.76954 457.134 60

7 2 or more 2 or more 860 0.00049 1.03083 614.734 80

8 1 2 or more 790 0.00037 0.76954 457.134 80

Traffic Volumes
Combined 

Major Street
Hour Major Street Minor Street

Calculations
Is Threshold 

Met?
Threshold

Higher Minor 
Street

Is Warrant #2 met based on the 
applicable warrant factor?

Yes

Lookup Table
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War #2 - 4 HR



Warrant #2 - Four-Hour
100% Warrant Factor
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Traffic Volumes

War #2 - 4 HR (Graph)



Begin End NB SB EB WB

7:00 AM 8:00 AM 546 1035 138 0 1581 138 75 Yes

2nd  Highest Hour 524 994 132 0 1518 132 75 Yes

3rd  Highest Hour 513 973 130 0 1486 130 75 Yes
4th  Highest Hour 437 828 110 0 1265 110 75 Yes
5th  Highest Hour 415 787 105 0 1202 105 75 Yes

6th  Highest Hour 371 704 94 0 1075 94 89 Yes

7th  Highest Hour 344 652 87 0 996 87 106 No

8th  Highest Hour 328 621 83 0 949 83 118 No

9th  Highest Hour 262 497 66 0 759 66 175 No

10th  Highest Hour 246 466 62 0 711 62 192 No

11th  Highest Hour 246 466 62 0 711 62 192 No

12th  Highest Hour 235 445 59 0 680 59 205 No

13th  Highest Hour 213 404 54 0 617 54 230 No

14th  Highest Hour 197 373 50 0 569 50 251 No

15th  Highest Hour 197 373 50 0 569 50 251 No

16th  Highest Hour 191 362 48 0 553 48 258 No

17th  Highest Hour 109 207 28 0 316 28 380 No

18th  Highest Hour 60 114 15 0 174 15 467 No

19th  Highest Hour 55 104 14 0 158 14 477 No

20th  Highest Hour 22 41 6 0 63 6 541 No

21st  Highest Hour 16 31 4 0 47 4 552 No

22nd  Highest Hour 16 31 4 0 47 4 552 No

23rd  Highest Hour 11 21 3 0 32 3 563 No

24th  Highest Hour 11 21 3 0 32 3 563 No

6

Number of lanes for moving traffic on each approach (Major Street) 2

Number of lanes for moving traffic on each approach (Minor Street) 1

Warrant Factor 70%

Row Index for VLOOKUP 6

Index Major Street Minor Street Break Point x2 x c alt

1 1 1 1460 0.00021 0.74072 734.125 100

2 2 or more 1 1760 0.00015 0.67328 809.779 100

3 2 or more 2 or more 1690 0.00023 0.93419 1081.658 150

4 1 2 or more 1450 0.00015 0.67328 809.779 150

5 1 1 1040 0.00035 0.80083 529.197 75

6 2 or more 1 1160 0.00025 0.73111 586.099 75

7 2 or more 2 or more 1130 0.00033 0.95887 762.050 100

8 1 2 or more 1020 0.00025 0.73111 586.099 100

EB WB

Total Stopped Delay Per Vehicle On Minor Approach (sec) 0.0 0.0

Number Of Lanes On Minor Street Approach 0 0

Vehicle-Hours Of Stopped Delay On Minor Approach 0.00 0.00

No No

Volume on Minor Street Approach During Same Hour 0 0

No No

Total Entering Volume On All Approaches During Same Hour 0

Number of Approaches to Intersection 0

No

No
Is Warrant #3 met based on 

Condition A criteria?

Traffic Volumes
Combined 

Major Street
Hour Major Street Minor Street

Calculations
Is Threshold 

Met?
Threshold

Higher Minor 
Street

Condition A Criteria

Lookup Table
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Is Warrant #3 met based on the 
applicable warrant factor?

Yes

War #3 - Peak HR



Warrant #3 - Peak Hour
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APPENDIX G 

Capacity Worksheets (2040) 



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 1

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 34 482 172 122 124 100 345 711 22 34 401 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 6.8 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3334 1703 3406 1524 1770 3523 1752 3505 1568
Flt Permitted 0.67 1.00 0.22 1.00 1.00 0.38 1.00 0.19 1.00 1.00
Satd. Flow (perm) 1217 3334 388 3406 1524 708 3523 346 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 524 187 133 135 109 375 773 24 37 436 167
RTOR Reduction (vph) 0 43 0 0 0 57 0 3 0 0 0 126
Lane Group Flow (vph) 37 668 0 133 135 52 375 794 0 37 436 41
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 24.5 21.5 24.5 21.5 34.5 32.5 19.5 32.5 19.5 19.5
Effective Green, g (s) 27.9 23.2 28.3 23.4 38.3 28.9 21.7 36.1 21.7 19.5
Actuated g/C Ratio 0.35 0.29 0.35 0.29 0.48 0.36 0.27 0.45 0.27 0.24
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 455 967 218 996 789 404 956 416 951 382
v/s Ratio Prot 0.00 c0.20 c0.04 0.04 0.01 c0.13 c0.23 0.02 0.12
v/s Ratio Perm 0.02 0.18 0.02 0.21 0.02 0.03
v/c Ratio 0.08 0.69 0.61 0.14 0.07 0.93 0.83 0.09 0.46 0.11
Uniform Delay, d1 17.5 25.2 29.1 20.8 11.2 26.0 27.4 21.4 24.3 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.0 7.1 0.3 0.0 27.3 6.9 0.1 0.7 0.3
Delay (s) 17.7 29.2 36.2 21.1 11.3 53.2 34.3 21.5 25.0 23.7
Level of Service B C D C B D C C C C
Approach Delay (s) 28.7 23.6 40.4 24.5
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 2

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 72 132 980 109 76 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 6.5 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3539 1583 1719 3438
Flt Permitted 0.95 1.00 1.00 1.00 0.23 1.00
Satd. Flow (perm) 1770 1583 3539 1583 424 3438
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 143 1065 118 83 511
RTOR Reduction (vph) 0 39 0 48 0 0
Lane Group Flow (vph) 78 104 1065 70 83 511
Heavy Vehicles (%) 2% 2% 2% 2% 5% 5%
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 7.3 7.3 29.3 29.3 29.3 29.3
Effective Green, g (s) 9.8 9.8 31.8 29.3 31.8 31.8
Actuated g/C Ratio 0.20 0.20 0.64 0.59 0.64 0.64
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 350 313 2269 935 272 2204
v/s Ratio Prot 0.04 c0.30 0.15
v/s Ratio Perm c0.07 0.04 0.20
v/c Ratio 0.22 0.33 0.47 0.07 0.31 0.23
Uniform Delay, d1 16.7 17.1 4.6 4.3 4.0 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.6 0.7 0.2 2.9 0.2
Delay (s) 17.0 17.7 5.3 4.5 6.9 4.0
Level of Service B B A A A A
Approach Delay (s) 17.5 5.2 4.4
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 338 186 421 147 133 86 383 489 368 710 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3335 1810 1538 1752 3505 1568 1770 3539 1583
Flt Permitted 0.60 1.00 1.00 0.95 1.00 1.00 0.20 1.00 1.00 0.40 1.00 1.00
Satd. Flow (perm) 1116 1863 1583 3335 1810 1538 360 3505 1568 752 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 367 202 458 160 145 93 416 532 400 772 22
RTOR Reduction (vph) 0 0 145 0 0 108 0 0 95 0 0 16
Lane Group Flow (vph) 13 367 57 458 160 37 93 416 437 400 772 6
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 2% 2%
Turn Type pm+pt Perm Prot Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 29.9 18.9 18.9 11.0 18.9 18.9 29.5 19.5 30.5 29.5 19.5 19.5
Effective Green, g (s) 32.9 20.4 20.4 12.5 20.4 20.4 31.5 20.0 31.5 31.5 20.0 20.0
Actuated g/C Ratio 0.41 0.26 0.26 0.16 0.26 0.26 0.40 0.25 0.40 0.40 0.25 0.25
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 565 479 407 525 465 395 336 883 711 439 891 399
v/s Ratio Prot 0.00 c0.20 c0.14 0.09 0.04 0.12 0.09 c0.13 0.22
v/s Ratio Perm 0.01 0.04 0.02 0.07 0.19 c0.24 0.00
v/c Ratio 0.02 0.77 0.14 0.87 0.34 0.09 0.28 0.47 0.61 0.91 0.87 0.01
Uniform Delay, d1 14.8 27.3 22.7 32.7 24.0 22.5 25.9 25.2 19.1 24.2 28.4 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 8.4 0.3 14.8 0.9 0.2 0.5 0.8 1.6 22.9 9.6 0.0
Delay (s) 14.8 35.7 23.1 47.4 25.0 22.7 26.4 26.0 20.7 47.1 38.0 22.3
Level of Service B D C D C C C C C D D C
Approach Delay (s) 30.9 38.0 23.3 40.8
Approach LOS C D C D

Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 79.4 Sum of lost time (s) 15.5
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 362 2 240 7 0 7 225 573 10 12 1012 282
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 7.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1774 1583 1770 1583 1770 3539 1583 1752 3505 1568
Flt Permitted 0.72 1.00 0.36 1.00 0.15 1.00 1.00 0.42 1.00 1.00
Satd. Flow (perm) 1345 1583 676 1583 275 3539 1583 767 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 393 2 261 8 0 8 245 623 11 13 1100 307
RTOR Reduction (vph) 0 0 143 0 0 5 0 0 6 0 0 206
Lane Group Flow (vph) 0 395 118 0 8 3 245 623 5 13 1100 101
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Turn Type Perm Perm Perm Perm pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 4 6 6 2 2
Actuated Green, G (s) 22.0 22.0 22.0 22.0 32.1 32.1 32.1 22.1 22.1 22.1
Effective Green, g (s) 25.0 22.0 25.0 22.0 33.1 34.1 32.1 24.1 24.1 22.1
Actuated g/C Ratio 0.37 0.33 0.37 0.33 0.49 0.51 0.48 0.36 0.36 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 501 519 252 519 269 1799 757 275 1259 516
v/s Ratio Prot c0.08 0.18 0.31
v/s Ratio Perm c0.29 0.07 0.01 0.00 c0.37 0.00 0.02 0.06
v/c Ratio 0.79 0.23 0.03 0.01 0.91 0.35 0.01 0.05 0.87 0.20
Uniform Delay, d1 18.7 16.4 13.4 15.2 14.0 9.8 9.2 14.0 20.1 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 0.2 0.1 0.0 31.9 0.2 0.0 0.1 7.5 0.4
Delay (s) 26.7 16.6 13.4 15.2 45.9 10.1 9.2 14.2 27.6 16.5
Level of Service C B B B D B A B C B
Approach Delay (s) 22.7 14.3 20.1 25.1
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 67.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 7 292 53 10 19 89 711 8 13 1227 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1575 1770 1679 1736 3471 1553 1770 3539 1583
Flt Permitted 0.74 1.00 0.39 1.00 0.13 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 1358 1575 720 1679 240 3471 1553 596 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 8 317 58 11 21 97 773 9 14 1334 41
RTOR Reduction (vph) 0 30 0 0 15 0 0 0 4 0 0 17
Lane Group Flow (vph) 33 295 0 58 17 0 97 773 5 14 1334 24
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 4% 4% 4% 2% 2% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 17.5 17.5 17.5 17.5 36.7 36.7 36.7 36.7 36.7 36.7
Effective Green, g (s) 20.0 20.0 20.0 20.0 38.7 38.7 36.7 38.7 38.7 38.7
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.58 0.58 0.55 0.58 0.58 0.58
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 407 472 216 503 139 2014 854 346 2053 918
v/s Ratio Prot c0.19 0.01 0.22 0.38
v/s Ratio Perm 0.02 0.08 c0.40 0.00 0.02 0.02
v/c Ratio 0.08 0.62 0.27 0.03 0.70 0.38 0.01 0.04 0.65 0.03
Uniform Delay, d1 16.8 20.1 17.8 16.5 9.9 7.6 6.8 6.0 9.4 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.6 0.7 0.0 17.7 0.3 0.0 0.1 1.0 0.0
Delay (s) 16.8 22.7 18.5 16.5 27.6 7.8 6.8 6.1 10.4 6.0
Level of Service B C B B C A A A B A
Approach Delay (s) 22.2 17.8 10.0 10.2
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 66.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 304 443 175 303 878 415 322 907 234 261 541 239
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1770 3525 1583 3433 3525 1583 3433 3525 1583
Flt Permitted 0.15 1.00 1.00 0.36 1.00 1.00 0.29 1.00 1.00 0.15 1.00 1.00
Satd. Flow (perm) 281 3511 1583 678 3525 1583 1047 3525 1583 531 3525 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 330 482 190 329 954 451 350 986 254 284 588 260
RTOR Reduction (vph) 0 0 134 0 0 110 0 0 176 0 0 183
Lane Group Flow (vph) 330 482 56 329 954 341 350 986 78 284 588 77
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 39.5 25.5 25.5 39.5 25.5 25.5 30.2 26.2 26.2 30.2 26.2 26.2
Effective Green, g (s) 41.5 26.0 26.0 41.5 26.0 25.5 32.2 26.7 26.2 32.2 26.7 26.2
Actuated g/C Ratio 0.47 0.29 0.29 0.47 0.29 0.29 0.36 0.30 0.30 0.36 0.30 0.30
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 383 1029 464 502 1033 455 515 1061 468 356 1061 468
v/s Ratio Prot c0.15 0.14 0.11 c0.27 0.04 c0.28 c0.04 0.17
v/s Ratio Perm 0.26 0.04 0.20 0.22 0.21 0.05 0.24 0.05
v/c Ratio 0.86 0.47 0.12 0.66 0.92 0.75 0.68 0.93 0.17 0.80 0.55 0.16
Uniform Delay, d1 31.4 25.7 23.0 22.8 30.4 28.7 31.0 30.1 23.2 37.2 26.0 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.2 0.7 0.2 2.4 13.8 7.9 2.8 13.6 0.2 11.0 0.6 0.2
Delay (s) 48.6 26.4 23.2 25.2 44.2 36.6 33.8 43.7 23.3 48.2 26.6 23.3
Level of Service D C C C D D C D C D C C
Approach Delay (s) 33.1 38.6 38.3 31.3
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 16 180 61 98 435 355 235 383 20 181 724 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 3.0 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3340 1770 3539 1583 1770 3513 1770 3539 1583
Flt Permitted 0.39 1.00 0.59 1.00 1.00 0.23 1.00 0.43 1.00 1.00
Satd. Flow (perm) 715 3340 1099 3539 1583 433 3513 792 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 196 66 107 473 386 255 416 22 197 787 110
RTOR Reduction (vph) 0 51 0 0 0 93 0 6 0 0 0 79
Lane Group Flow (vph) 17 211 0 107 473 293 255 432 0 197 787 31
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 13.9 13.4 25.7 19.3 24.8 20.7 15.2 28.5 19.1 19.1
Effective Green, g (s) 17.3 15.1 28.2 21.2 28.6 24.7 17.4 32.1 21.3 19.1
Actuated g/C Ratio 0.26 0.22 0.42 0.31 0.42 0.37 0.26 0.48 0.32 0.28
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 217 748 542 1113 745 307 907 540 1118 449
v/s Ratio Prot 0.00 0.06 c0.02 c0.13 c0.04 c0.09 0.12 c0.06 0.22
v/s Ratio Perm 0.02 0.06 0.14 c0.21 0.11 0.02
v/c Ratio 0.08 0.28 0.20 0.42 0.39 0.83 0.48 0.36 0.70 0.07
Uniform Delay, d1 21.2 21.7 12.6 18.3 13.4 24.4 21.1 13.8 20.3 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.4 1.2 0.3 17.1 0.8 0.4 2.6 0.1
Delay (s) 21.5 22.1 13.0 19.5 13.8 41.5 22.0 14.3 22.8 17.8
Level of Service C C B B B D C B C B
Approach Delay (s) 22.1 16.5 29.2 20.8
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 67.4 Sum of lost time (s) 9.2
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/31/2009
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Movement EBL EBR SET SER NWL NWT
Lane Configurations
Volume (vph) 44 54 436 71 112 1009
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 6.5 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1752 1568 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.48 1.00
Satd. Flow (perm) 1752 1568 3539 1583 895 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 59 474 77 122 1097
RTOR Reduction (vph) 0 50 0 29 0 0
Lane Group Flow (vph) 48 9 474 48 122 1097
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 4.3 4.3 28.9 28.9 28.9 28.9
Effective Green, g (s) 6.8 6.8 31.4 28.9 31.4 31.4
Actuated g/C Ratio 0.15 0.15 0.68 0.63 0.68 0.68
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 231 2405 990 608 2405
v/s Ratio Prot c0.03 0.13 c0.31
v/s Ratio Perm 0.01 0.03 0.14
v/c Ratio 0.19 0.04 0.20 0.05 0.20 0.46
Uniform Delay, d1 17.3 16.9 2.7 3.3 2.7 3.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.1 0.7 0.6
Delay (s) 17.6 17.0 2.9 3.4 3.5 4.1
Level of Service B B A A A A
Approach Delay (s) 17.3 3.0 4.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 4.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 46.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 37.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 146 74 535 311 398 125 688 438 116 332 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3433 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.32 1.00 1.00 0.95 1.00 1.00 0.47 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 598 1863 1583 3433 1863 1583 882 3539 1583 371 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 159 80 582 338 433 136 748 476 126 361 25
RTOR Reduction (vph) 0 0 58 0 0 316 0 0 267 0 0 18
Lane Group Flow (vph) 13 159 22 582 338 117 136 748 209 126 361 7
Turn Type pm+pt Perm Prot Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 30.4 18.3 18.3 12.1 18.3 18.3 23.0 19.1 31.2 23.0 19.1 19.1
Effective Green, g (s) 33.4 19.8 19.8 13.6 19.8 19.8 25.0 19.6 32.2 25.0 19.6 19.6
Actuated g/C Ratio 0.46 0.27 0.27 0.19 0.27 0.27 0.34 0.27 0.44 0.34 0.27 0.27
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 489 503 427 636 503 427 360 945 792 220 945 423
v/s Ratio Prot 0.00 0.09 c0.17 c0.18 0.03 c0.21 0.05 c0.04 0.10
v/s Ratio Perm 0.01 0.01 0.07 0.10 0.09 0.16 0.00
v/c Ratio 0.03 0.32 0.05 0.92 0.67 0.27 0.38 0.79 0.26 0.57 0.38 0.02
Uniform Delay, d1 16.2 21.4 19.8 29.3 23.9 21.1 20.3 25.0 13.1 27.9 22.0 19.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.8 0.1 17.8 4.6 0.7 0.7 5.3 0.2 3.6 0.5 0.0
Delay (s) 16.2 22.2 19.9 47.1 28.5 21.9 21.0 30.3 13.3 31.4 22.5 19.8
Level of Service B C B D C C C C B C C B
Approach Delay (s) 21.1 34.4 23.4 24.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 73.4 Sum of lost time (s) 15.5
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 232 0 100 9 0 15 165 987 3 2 669 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 7.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.75 1.00 0.56 1.00 0.22 1.00 1.00 0.24 1.00 1.00
Satd. Flow (perm) 1399 1583 1045 1583 417 3539 1583 452 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 252 0 109 10 0 16 179 1073 3 2 727 283
RTOR Reduction (vph) 0 0 74 0 0 11 0 0 2 0 0 191
Lane Group Flow (vph) 0 252 35 0 10 5 179 1073 1 2 727 92
Turn Type Perm Perm Perm Perm pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 4 6 6 2 2
Actuated Green, G (s) 14.4 14.4 14.4 14.4 22.0 22.0 22.0 16.0 16.0 16.0
Effective Green, g (s) 17.4 14.4 17.4 14.4 23.0 24.0 22.0 18.0 18.0 16.0
Actuated g/C Ratio 0.35 0.29 0.35 0.29 0.47 0.49 0.45 0.36 0.36 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 493 461 368 461 249 1719 705 165 1290 513
v/s Ratio Prot 0.03 c0.30 0.21
v/s Ratio Perm c0.18 0.02 0.01 0.00 c0.31 0.00 0.00 0.06
v/c Ratio 0.51 0.08 0.03 0.01 0.72 0.62 0.00 0.01 0.56 0.18
Uniform Delay, d1 12.6 12.7 10.5 12.4 11.0 9.4 7.6 10.0 12.6 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.1 0.0 0.0 8.0 1.0 0.0 0.1 0.9 0.4
Delay (s) 13.5 12.8 10.5 12.4 19.0 10.4 7.6 10.1 13.5 12.3
Level of Service B B B B B B A B B B
Approach Delay (s) 13.3 11.7 11.6 13.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 49.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 10 143 35 3 16 239 1224 42 23 645 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.87 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1602 1770 1625 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.62 1.00 0.38 1.00 1.00 0.16 1.00 1.00
Satd. Flow (perm) 1386 1602 1160 1625 703 3539 1583 303 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 45 11 155 38 3 17 260 1330 46 25 701 99
RTOR Reduction (vph) 0 126 0 0 14 0 0 0 17 0 0 33
Lane Group Flow (vph) 45 40 0 38 6 0 260 1330 29 25 701 66
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 7.7 7.7 7.7 7.7 33.9 33.9 33.9 33.9 33.9 33.9
Effective Green, g (s) 10.2 10.2 10.2 10.2 35.9 35.9 33.9 35.9 35.9 35.9
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.66 0.66 0.63 0.66 0.66 0.66
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 261 302 219 306 467 2348 992 201 2348 1050
v/s Ratio Prot 0.03 0.00 c0.38 0.20
v/s Ratio Perm 0.03 c0.03 0.37 0.02 0.08 0.04
v/c Ratio 0.17 0.13 0.17 0.02 0.56 0.57 0.03 0.12 0.30 0.06
Uniform Delay, d1 18.4 18.3 18.4 17.9 4.9 4.9 3.8 3.3 3.8 3.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.4 0.0 2.4 0.5 0.0 0.6 0.2 0.1
Delay (s) 18.7 18.5 18.8 17.9 7.3 5.4 3.9 3.9 4.0 3.2
Level of Service B B B B A A A A A A
Approach Delay (s) 18.5 18.5 5.7 3.9
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 54.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 304 443 175 303 878 415 322 907 234 261 541 239
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1770 3525 1583 3433 3525 1583 3433 3525 1583
Flt Permitted 0.15 1.00 1.00 0.36 1.00 1.00 0.29 1.00 1.00 0.15 1.00 1.00
Satd. Flow (perm) 281 3511 1583 678 3525 1583 1047 3525 1583 531 3525 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 330 482 190 329 954 451 350 986 254 284 588 260
RTOR Reduction (vph) 0 0 134 0 0 110 0 0 176 0 0 183
Lane Group Flow (vph) 330 482 56 329 954 341 350 986 78 284 588 77
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 39.5 25.5 25.5 39.5 25.5 25.5 30.2 26.2 26.2 30.2 26.2 26.2
Effective Green, g (s) 41.5 26.0 26.0 41.5 26.0 25.5 32.2 26.7 26.2 32.2 26.7 26.2
Actuated g/C Ratio 0.47 0.29 0.29 0.47 0.29 0.29 0.36 0.30 0.30 0.36 0.30 0.30
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 383 1029 464 502 1033 455 515 1061 468 356 1061 468
v/s Ratio Prot c0.15 0.14 0.11 c0.27 0.04 c0.28 c0.04 0.17
v/s Ratio Perm 0.26 0.04 0.20 0.22 0.21 0.05 0.24 0.05
v/c Ratio 0.86 0.47 0.12 0.66 0.92 0.75 0.68 0.93 0.17 0.80 0.55 0.16
Uniform Delay, d1 31.4 25.7 23.0 22.8 30.4 28.7 31.0 30.1 23.2 37.2 26.0 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.2 0.7 0.2 2.4 13.8 7.9 2.8 13.6 0.2 11.0 0.6 0.2
Delay (s) 48.6 26.4 23.2 25.2 44.2 36.6 33.8 43.7 23.3 48.2 26.6 23.3
Level of Service D C C C D D C D C D C C
Approach Delay (s) 33.1 38.6 38.3 31.3
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 34 455 200 93 95 77 349 720 22 42 419 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 6.8 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1734 3312 1703 3406 1524 1770 3523 1752 3505 1568
Flt Permitted 0.69 1.00 0.21 1.00 1.00 0.36 1.00 0.19 1.00 1.00
Satd. Flow (perm) 1254 3312 379 3406 1524 673 3523 346 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 495 217 101 103 84 379 783 24 46 455 150
RTOR Reduction (vph) 0 60 0 0 0 44 0 3 0 0 0 113
Lane Group Flow (vph) 37 652 0 101 103 40 379 804 0 46 455 37
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 24.1 21.1 24.1 21.1 34.5 32.9 19.5 32.9 19.5 19.5
Effective Green, g (s) 27.5 22.8 27.9 23.0 38.3 29.3 21.7 36.5 21.7 19.5
Actuated g/C Ratio 0.34 0.29 0.35 0.29 0.48 0.37 0.27 0.46 0.27 0.24
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 459 944 213 979 789 406 956 425 951 382
v/s Ratio Prot 0.00 c0.20 c0.03 0.03 0.01 c0.14 c0.23 0.02 0.13
v/s Ratio Perm 0.02 0.14 0.02 0.21 0.03 0.02
v/c Ratio 0.08 0.69 0.47 0.11 0.05 0.93 0.84 0.11 0.48 0.10
Uniform Delay, d1 17.8 25.5 28.5 20.9 11.1 26.1 27.5 21.5 24.4 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.1 3.5 0.2 0.0 28.4 7.5 0.1 0.8 0.2
Delay (s) 17.9 29.6 32.0 21.2 11.2 54.4 35.0 21.6 25.2 23.7
Level of Service B C C C B D C C C C
Approach Delay (s) 29.0 22.0 41.2 24.6
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 32.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 64 60 105 250 51 209 404 601 87 70 305 261
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1719 3438 1583
Flt Permitted 0.72 1.00 1.00 0.71 1.00 1.00 0.55 1.00 1.00 0.33 1.00 1.00
Satd. Flow (perm) 1343 1863 1583 1331 1863 1583 1017 3539 1583 606 3438 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 65 114 272 55 227 439 653 95 76 332 284
RTOR Reduction (vph) 0 0 103 0 0 192 0 0 52 0 0 187
Lane Group Flow (vph) 70 65 11 272 55 35 439 653 43 76 332 97
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 5% 5% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 8.5 6.1 6.1 15.1 9.4 9.4 34.4 27.6 27.6 23.0 20.7 20.7
Effective Green, g (s) 10.5 6.6 6.1 17.1 9.9 9.4 35.4 28.1 27.6 25.0 21.2 20.7
Actuated g/C Ratio 0.17 0.11 0.10 0.28 0.16 0.15 0.58 0.46 0.45 0.41 0.35 0.34
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 203 159 423 304 245 720 1638 720 310 1201 540
v/s Ratio Prot 0.02 0.03 c0.07 0.03 c0.10 0.18 0.01 0.10
v/s Ratio Perm 0.03 0.01 c0.11 0.02 c0.25 0.03 0.09 0.06
v/c Ratio 0.27 0.32 0.07 0.64 0.18 0.14 0.61 0.40 0.06 0.25 0.28 0.18
Uniform Delay, d1 21.9 25.0 24.7 19.5 21.9 22.2 9.4 10.7 9.3 14.3 14.2 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.9 0.2 3.3 0.3 0.3 1.5 0.7 0.2 0.4 0.6 0.7
Delay (s) 22.5 25.9 24.9 22.8 22.2 22.4 10.9 11.5 9.4 14.7 14.8 14.8
Level of Service C C C C C C B B A B B B
Approach Delay (s) 24.5 22.6 11.1 14.8
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 335 185 312 136 119 75 489 376 217 707 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1719 1810 1538 1752 3505 1568 1770 3539 1583
Flt Permitted 0.65 1.00 1.00 0.31 1.00 1.00 0.20 1.00 1.00 0.34 1.00 1.00
Satd. Flow (perm) 1207 1863 1583 555 1810 1538 369 3505 1568 629 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 364 201 339 148 129 82 532 409 236 768 21
RTOR Reduction (vph) 0 0 144 0 0 92 0 0 130 0 0 9
Lane Group Flow (vph) 13 364 57 339 148 37 82 532 279 236 768 12
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 2% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 25.1 18.1 18.1 25.1 18.1 18.1 24.0 19.0 26.0 24.0 19.0 19.0
Effective Green, g (s) 28.1 19.6 19.6 28.1 19.6 19.6 26.0 19.5 27.0 26.0 19.5 19.5
Actuated g/C Ratio 0.41 0.28 0.28 0.41 0.28 0.28 0.38 0.28 0.39 0.38 0.28 0.28
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 560 528 449 369 513 436 259 989 715 336 999 447
v/s Ratio Prot 0.00 0.20 c0.11 0.08 0.03 0.15 0.04 c0.06 c0.22
v/s Ratio Perm 0.01 0.04 c0.26 0.02 0.09 0.14 0.20 0.01
v/c Ratio 0.02 0.69 0.13 0.92 0.29 0.08 0.32 0.54 0.39 0.70 0.77 0.03
Uniform Delay, d1 12.6 22.0 18.4 23.2 19.3 18.2 23.2 21.0 15.1 22.2 22.7 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.8 0.3 27.1 0.7 0.2 0.7 1.0 0.4 6.5 4.3 0.0
Delay (s) 12.6 26.8 18.7 50.4 20.0 18.3 23.9 22.0 15.5 28.7 27.0 18.0
Level of Service B C B D B B C C B C C B
Approach Delay (s) 23.7 36.3 19.6 27.2
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 69.1 Sum of lost time (s) 15.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 372 2 279 7 0 7 229 585 10 11 971 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 7.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1774 1583 1770 1583 1770 3539 1583 1752 3505 1568
Flt Permitted 0.72 1.00 0.35 1.00 0.15 1.00 1.00 0.41 1.00 1.00
Satd. Flow (perm) 1345 1583 657 1583 275 3539 1583 757 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 404 2 303 8 0 8 249 636 11 12 1055 279
RTOR Reduction (vph) 0 0 144 0 0 5 0 0 6 0 0 188
Lane Group Flow (vph) 0 406 159 0 8 3 249 636 5 12 1055 91
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Turn Type Perm Perm Perm Perm pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 4 6 6 2 2
Actuated Green, G (s) 22.3 22.3 22.3 22.3 32.1 32.1 32.1 22.1 22.1 22.1
Effective Green, g (s) 25.3 22.3 25.3 22.3 33.1 34.1 32.1 24.1 24.1 22.1
Actuated g/C Ratio 0.38 0.33 0.38 0.33 0.49 0.51 0.48 0.36 0.36 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 505 524 247 524 268 1791 754 271 1253 514
v/s Ratio Prot c0.08 0.18 0.30
v/s Ratio Perm c0.30 0.10 0.01 0.00 c0.37 0.00 0.02 0.06
v/c Ratio 0.80 0.30 0.03 0.01 0.93 0.36 0.01 0.04 0.84 0.18
Uniform Delay, d1 18.8 16.8 13.3 15.1 13.9 10.0 9.3 14.1 19.9 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.3 0.1 0.0 35.6 0.3 0.0 0.1 5.9 0.3
Delay (s) 27.8 17.1 13.4 15.1 49.5 10.3 9.3 14.3 25.8 16.5
Level of Service C B B B D B A B C B
Approach Delay (s) 23.3 14.2 21.2 23.7
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 67.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 7 292 53 10 19 94 752 9 14 1304 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1575 1770 1679 1736 3471 1553 1770 3539 1583
Flt Permitted 0.74 1.00 0.35 1.00 0.12 1.00 1.00 0.31 1.00 1.00
Satd. Flow (perm) 1358 1575 657 1679 221 3471 1553 569 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 8 317 58 11 21 102 817 10 15 1417 37
RTOR Reduction (vph) 0 34 0 0 15 0 0 0 4 0 0 14
Lane Group Flow (vph) 33 291 0 58 17 0 102 817 6 15 1417 23
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 4% 4% 4% 2% 2% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 18.5 18.5 18.5 18.5 43.9 43.9 43.9 43.9 43.9 43.9
Effective Green, g (s) 21.0 21.0 21.0 21.0 45.9 45.9 43.9 45.9 45.9 45.9
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.61 0.61 0.59 0.61 0.61 0.61
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 381 442 184 471 135 2127 910 349 2169 970
v/s Ratio Prot c0.18 0.01 0.24 0.40
v/s Ratio Perm 0.02 0.09 c0.46 0.00 0.03 0.01
v/c Ratio 0.09 0.66 0.32 0.04 0.76 0.38 0.01 0.04 0.65 0.02
Uniform Delay, d1 19.9 23.8 21.3 19.6 10.5 7.3 6.4 5.8 9.4 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.5 1.0 0.0 24.6 0.2 0.0 0.1 1.0 0.0
Delay (s) 20.0 27.3 22.3 19.6 35.0 7.6 6.4 5.9 10.3 5.7
Level of Service B C C B D A A A B A
Approach Delay (s) 26.6 21.3 10.6 10.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 74.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 287 819 330 239 323 170 153 526 277 453 1086 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1719 3424 1538 3335 3424 1538 3400 3491 1568
Flt Permitted 0.47 1.00 1.00 0.16 1.00 1.00 0.12 1.00 1.00 0.34 1.00 1.00
Satd. Flow (perm) 868 3511 1583 295 3424 1538 433 3424 1538 1204 3491 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 312 890 359 260 351 185 166 572 301 492 1180 296
RTOR Reduction (vph) 0 0 106 0 0 136 0 0 195 0 0 191
Lane Group Flow (vph) 312 890 253 260 351 49 166 572 106 492 1180 105
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 5% 5% 5% 3% 3% 3%
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 34.5 23.5 23.5 34.5 23.5 23.5 35.4 31.4 31.4 35.4 31.4 31.4
Effective Green, g (s) 36.5 24.0 24.0 36.5 24.0 23.5 37.4 31.9 31.4 37.4 31.9 31.4
Actuated g/C Ratio 0.41 0.27 0.27 0.41 0.27 0.26 0.42 0.36 0.35 0.42 0.36 0.35
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 478 948 427 313 924 407 345 1229 543 630 1253 554
v/s Ratio Prot 0.09 c0.25 c0.11 0.10 0.03 0.17 c0.04 c0.34
v/s Ratio Perm 0.18 0.16 0.23 0.03 0.18 0.07 0.28 0.07
v/c Ratio 0.65 0.94 0.59 0.83 0.38 0.12 0.48 0.47 0.20 0.78 0.94 0.19
Uniform Delay, d1 24.4 31.7 28.2 33.3 26.4 24.8 36.6 21.9 20.0 28.0 27.6 19.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 16.8 3.3 16.2 0.5 0.3 0.4 0.3 0.2 5.8 13.8 0.2
Delay (s) 26.8 48.6 31.5 49.4 26.9 25.1 36.9 22.2 20.2 33.8 41.4 20.1
Level of Service C D C D C C D C C C D C
Approach Delay (s) 40.3 33.9 24.0 36.3
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 34.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 88.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 15 172 59 94 421 344 213 415 21 184 734 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 3.0 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3338 1770 3539 1583 1770 3513 1770 3539 1583
Flt Permitted 0.41 1.00 0.60 1.00 1.00 0.22 1.00 0.40 1.00 1.00
Satd. Flow (perm) 746 3338 1111 3539 1583 419 3513 740 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 187 64 102 458 374 232 451 23 200 798 111
RTOR Reduction (vph) 0 50 0 0 0 93 0 6 0 0 0 79
Lane Group Flow (vph) 16 201 0 102 458 281 232 468 0 200 798 32
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 13.9 13.4 26.3 19.6 24.6 20.8 15.8 27.4 19.1 19.1
Effective Green, g (s) 17.3 15.1 28.5 21.5 28.4 24.8 18.0 31.0 21.3 19.1
Actuated g/C Ratio 0.26 0.22 0.42 0.32 0.42 0.37 0.27 0.46 0.32 0.28
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 224 750 556 1132 742 295 941 496 1122 450
v/s Ratio Prot 0.00 0.06 c0.02 c0.13 c0.04 c0.08 0.13 c0.06 c0.23
v/s Ratio Perm 0.02 0.05 0.14 0.21 0.13 0.02
v/c Ratio 0.07 0.27 0.18 0.40 0.38 0.79 0.50 0.40 0.71 0.07
Uniform Delay, d1 20.8 21.5 12.3 17.8 13.3 24.3 20.8 15.2 20.2 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.3 1.1 0.3 12.9 0.9 0.5 2.7 0.1
Delay (s) 21.1 21.9 12.6 18.9 13.7 37.2 21.6 15.7 22.9 17.7
Level of Service C C B B B D C B C B
Approach Delay (s) 21.8 16.1 26.8 21.1
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 67.2 Sum of lost time (s) 10.5
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Sunset Road & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 43 43 37 207 76 406 113 351 76 102 640 274
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1863 1568 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.78 1.00 1.00 0.73 1.00 1.00 0.30 1.00 1.00 0.52 1.00 1.00
Satd. Flow (perm) 1447 1863 1568 1353 1863 1583 562 3539 1583 960 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 47 40 225 83 441 123 382 83 111 696 298
RTOR Reduction (vph) 0 0 37 0 0 252 0 0 52 0 0 185
Lane Group Flow (vph) 47 47 3 225 83 189 123 382 31 111 696 113
Heavy Vehicles (%) 3% 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 6.2 4.1 4.1 18.3 11.7 11.7 24.8 21.8 21.8 24.8 21.8 21.8
Effective Green, g (s) 8.2 4.6 4.1 19.3 12.2 11.7 26.8 22.3 21.8 26.8 22.3 21.8
Actuated g/C Ratio 0.14 0.08 0.07 0.34 0.21 0.20 0.47 0.39 0.38 0.47 0.39 0.38
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 149 112 531 395 322 345 1370 599 503 1370 599
v/s Ratio Prot 0.01 0.03 c0.08 0.04 c0.02 0.11 0.02 c0.20
v/s Ratio Perm 0.02 0.00 0.06 c0.12 0.14 0.02 0.09 0.07
v/c Ratio 0.21 0.32 0.03 0.42 0.21 0.59 0.36 0.28 0.05 0.22 0.51 0.19
Uniform Delay, d1 21.9 25.0 24.9 15.3 18.7 20.8 13.4 12.1 11.4 9.6 13.5 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.1 0.5 0.3 2.7 0.6 0.5 0.2 0.2 1.3 0.7
Delay (s) 22.4 26.2 25.0 15.8 19.0 23.5 14.1 12.6 11.5 9.8 14.8 12.7
Level of Service C C C B B C B B B A B B
Approach Delay (s) 24.5 20.7 12.8 13.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 57.6 Sum of lost time (s) 12.5
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 141 71 405 302 236 132 766 422 147 421 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.37 1.00 1.00 0.64 1.00 1.00 0.40 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 686 1863 1583 1196 1863 1583 750 3539 1583 367 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 153 77 440 328 257 143 833 459 160 458 32
RTOR Reduction (vph) 0 0 55 0 0 183 0 0 277 0 0 23
Lane Group Flow (vph) 13 153 22 440 328 74 143 833 182 160 458 9
Turn Type pm+pt Perm pm+pt Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 25.4 18.4 18.4 25.4 18.4 18.4 23.3 19.3 26.3 23.3 19.3 19.3
Effective Green, g (s) 28.4 19.9 19.9 28.4 19.9 19.9 25.3 19.8 27.3 25.3 19.8 19.8
Actuated g/C Ratio 0.41 0.29 0.29 0.41 0.29 0.29 0.37 0.29 0.40 0.37 0.29 0.29
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 418 540 459 565 540 459 350 1020 733 237 1020 456
v/s Ratio Prot 0.00 0.08 c0.10 0.18 0.03 c0.24 0.03 c0.05 0.13
v/s Ratio Perm 0.01 0.01 c0.23 0.05 0.12 0.09 0.20 0.01
v/c Ratio 0.03 0.28 0.05 0.78 0.61 0.16 0.41 0.82 0.25 0.68 0.45 0.02
Uniform Delay, d1 16.4 18.9 17.6 18.1 21.0 18.2 19.0 22.8 13.8 25.8 20.0 17.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.6 0.1 6.7 2.8 0.3 0.8 5.8 0.2 7.4 0.7 0.0
Delay (s) 16.4 19.5 17.7 24.8 23.9 18.5 19.8 28.6 14.0 33.2 20.7 17.5
Level of Service B B B C C B B C B C C B
Approach Delay (s) 18.7 22.9 23.0 23.6
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 68.7 Sum of lost time (s) 15.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 242 0 104 9 0 15 179 1073 3 1 661 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 7.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.75 1.00 0.52 1.00 0.21 1.00 1.00 0.24 1.00 1.00
Satd. Flow (perm) 1399 1583 976 1583 387 3539 1583 452 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 263 0 113 10 0 16 195 1166 3 1 718 279
RTOR Reduction (vph) 0 0 81 0 0 11 0 0 2 0 0 195
Lane Group Flow (vph) 0 263 32 0 10 5 195 1166 1 1 718 84
Turn Type Perm Perm Perm Perm pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 4 6 6 2 2
Actuated Green, G (s) 15.8 15.8 15.8 15.8 26.8 26.8 26.8 16.7 16.7 16.7
Effective Green, g (s) 18.8 15.8 18.8 15.8 27.8 28.8 26.8 18.7 18.7 16.7
Actuated g/C Ratio 0.34 0.28 0.34 0.28 0.50 0.52 0.48 0.34 0.34 0.30
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 473 450 330 450 345 1833 763 152 1190 475
v/s Ratio Prot 0.06 c0.33 0.20
v/s Ratio Perm c0.19 0.02 0.01 0.00 0.22 0.00 0.00 0.05
v/c Ratio 0.56 0.07 0.03 0.01 0.57 0.64 0.00 0.01 0.60 0.18
Uniform Delay, d1 15.0 14.5 12.3 14.3 9.0 9.6 7.5 12.3 15.4 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.1 0.0 0.0 1.3 1.0 0.0 0.0 1.3 0.4
Delay (s) 16.4 14.6 12.3 14.3 10.3 10.6 7.5 12.3 16.6 14.7
Level of Service B B B B B B A B B B
Approach Delay (s) 15.9 13.5 10.6 16.1
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 55.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 10 143 35 3 16 225 1214 51 16 668 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.87 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1602 1770 1625 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.63 1.00 0.37 1.00 1.00 0.16 1.00 1.00
Satd. Flow (perm) 1386 1602 1167 1625 682 3539 1583 306 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 45 11 155 38 3 17 245 1320 55 17 726 111
RTOR Reduction (vph) 0 125 0 0 14 0 0 0 21 0 0 38
Lane Group Flow (vph) 45 41 0 38 6 0 245 1320 34 17 726 73
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 7.7 7.7 7.7 7.7 33.3 33.3 33.3 33.3 33.3 33.3
Effective Green, g (s) 10.2 10.2 10.2 10.2 35.3 35.3 33.3 35.3 35.3 35.3
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.66 0.66 0.62 0.66 0.66 0.66
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 264 305 222 310 450 2335 985 202 2335 1044
v/s Ratio Prot 0.03 0.00 c0.37 0.21
v/s Ratio Perm 0.03 c0.03 0.36 0.02 0.06 0.05
v/c Ratio 0.17 0.13 0.17 0.02 0.54 0.57 0.03 0.08 0.31 0.07
Uniform Delay, d1 18.1 18.0 18.1 17.6 4.8 4.9 3.9 3.3 3.9 3.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.4 0.0 2.4 0.5 0.0 0.4 0.2 0.1
Delay (s) 18.4 18.2 18.5 17.6 7.2 5.5 3.9 3.7 4.1 3.3
Level of Service B B B B A A A A A A
Approach Delay (s) 18.2 18.2 5.7 3.9
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 53.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 316 455 187 287 829 392 303 999 212 262 544 241
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1770 3525 1583 3433 3525 1583 3433 3525 1583
Flt Permitted 0.16 1.00 1.00 0.34 1.00 1.00 0.30 1.00 1.00 0.14 1.00 1.00
Satd. Flow (perm) 304 3511 1583 628 3525 1583 1078 3525 1583 507 3525 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 343 495 203 312 901 426 329 1086 230 285 591 262
RTOR Reduction (vph) 0 0 148 0 0 111 0 0 159 0 0 181
Lane Group Flow (vph) 343 495 55 312 901 315 329 1086 71 285 591 81
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 38.2 23.5 23.5 38.2 23.5 23.5 31.5 27.5 27.5 31.5 27.5 27.5
Effective Green, g (s) 40.2 24.0 24.0 40.2 24.0 23.5 33.5 28.0 27.5 33.5 28.0 27.5
Actuated g/C Ratio 0.45 0.27 0.27 0.45 0.27 0.26 0.38 0.32 0.31 0.38 0.32 0.31
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 397 950 428 487 954 419 540 1113 491 356 1113 491
v/s Ratio Prot c0.15 0.14 0.11 c0.26 0.03 c0.31 c0.05 0.17
v/s Ratio Perm 0.24 0.03 0.18 0.20 0.20 0.05 0.26 0.05
v/c Ratio 0.86 0.52 0.13 0.64 0.94 0.75 0.61 0.98 0.15 0.80 0.53 0.17
Uniform Delay, d1 31.4 27.5 24.4 23.6 31.7 29.9 29.2 30.0 22.1 38.1 25.0 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.9 1.0 0.3 2.2 17.7 8.8 1.3 21.1 0.1 11.5 0.5 0.2
Delay (s) 48.3 28.5 24.7 25.8 49.4 38.7 30.5 51.1 22.2 49.6 25.4 22.4
Level of Service D C C C D D C D C D C C
Approach Delay (s) 34.3 42.1 43.0 30.8
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 38.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ina Rd & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 34 455 200 98 100 81 346 714 22 41 414 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 6.8 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1734 3312 1703 3406 1524 1770 3523 1752 3505 1568
Flt Permitted 0.68 1.00 0.21 1.00 1.00 0.37 1.00 0.19 1.00 1.00
Satd. Flow (perm) 1247 3312 383 3406 1524 682 3523 346 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 495 217 107 109 88 376 776 24 45 450 148
RTOR Reduction (vph) 0 60 0 0 0 46 0 3 0 0 0 112
Lane Group Flow (vph) 37 652 0 107 109 42 376 797 0 45 450 36
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 2% 2% 2% 3% 3% 3%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 24.3 21.3 24.3 21.3 34.5 32.7 19.5 32.7 19.5 19.5
Effective Green, g (s) 27.7 23.0 28.1 23.2 38.3 29.1 21.7 36.3 21.7 19.5
Actuated g/C Ratio 0.35 0.29 0.35 0.29 0.48 0.36 0.27 0.45 0.27 0.24
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 460 952 215 988 789 403 956 421 951 382
v/s Ratio Prot 0.00 c0.20 c0.03 0.03 0.01 c0.13 c0.23 0.02 0.13
v/s Ratio Perm 0.02 0.14 0.02 0.21 0.03 0.02
v/c Ratio 0.08 0.69 0.50 0.11 0.05 0.93 0.83 0.11 0.47 0.09
Uniform Delay, d1 17.6 25.3 28.6 20.8 11.2 26.1 27.5 21.5 24.4 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.0 3.8 0.2 0.0 28.4 7.0 0.1 0.8 0.2
Delay (s) 17.8 29.3 32.3 21.1 11.2 54.5 34.5 21.6 25.2 23.6
Level of Service B C C C B D C C C C
Approach Delay (s) 28.7 22.2 40.9 24.6
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 65 61 107 261 57 204 351 627 85 79 307 328
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1719 3438 1583
Flt Permitted 0.72 1.00 1.00 0.71 1.00 1.00 0.55 1.00 1.00 0.31 1.00 1.00
Satd. Flow (perm) 1335 1863 1583 1330 1863 1583 1023 3539 1583 560 3438 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 66 116 284 62 222 382 682 92 86 334 357
RTOR Reduction (vph) 0 0 104 0 0 186 0 0 55 0 0 233
Lane Group Flow (vph) 71 66 12 284 62 36 382 682 37 86 334 124
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 5% 5% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 8.4 6.1 6.1 15.0 9.4 9.4 30.8 23.6 23.6 24.0 20.2 20.2
Effective Green, g (s) 10.4 6.6 6.1 17.0 9.9 9.4 32.8 24.1 23.6 26.0 20.7 20.2
Actuated g/C Ratio 0.18 0.11 0.10 0.29 0.17 0.16 0.56 0.41 0.41 0.45 0.36 0.35
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 212 166 439 317 256 683 1468 643 346 1225 550
v/s Ratio Prot 0.02 0.04 c0.07 0.03 c0.08 0.19 0.02 0.10
v/s Ratio Perm 0.03 0.01 c0.12 0.02 c0.24 0.02 0.09 0.08
v/c Ratio 0.27 0.31 0.07 0.65 0.20 0.14 0.56 0.46 0.06 0.25 0.27 0.23
Uniform Delay, d1 20.7 23.7 23.5 18.3 20.7 20.9 8.8 12.3 10.5 13.1 13.3 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.8 0.2 3.3 0.3 0.3 1.0 1.1 0.2 0.4 0.5 1.0
Delay (s) 21.2 24.5 23.6 21.6 21.0 21.1 9.8 13.4 10.7 13.5 13.9 14.4
Level of Service C C C C C C A B B B B B
Approach Delay (s) 23.2 21.3 12.0 14.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 58.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 335 185 326 142 125 59 572 355 227 740 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1719 1810 1538 1752 3505 1568 1770 3539 1583
Flt Permitted 0.63 1.00 1.00 0.30 1.00 1.00 0.20 1.00 1.00 0.25 1.00 1.00
Satd. Flow (perm) 1172 1863 1583 540 1810 1538 360 3505 1568 473 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 364 201 354 154 136 64 622 386 247 804 22
RTOR Reduction (vph) 0 0 144 0 0 98 0 0 121 0 0 9
Lane Group Flow (vph) 13 364 57 354 154 38 64 622 265 247 804 13
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 2% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 28.4 19.4 19.4 28.4 19.4 19.4 25.5 19.5 28.5 25.5 19.5 19.5
Effective Green, g (s) 31.4 20.9 20.9 31.4 20.9 20.9 27.5 20.0 29.5 27.5 20.0 20.0
Actuated g/C Ratio 0.42 0.28 0.28 0.42 0.28 0.28 0.37 0.27 0.40 0.37 0.27 0.27
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 583 527 448 397 512 435 266 949 721 299 958 428
v/s Ratio Prot 0.00 0.20 c0.13 0.09 0.02 0.18 0.05 c0.08 0.23
v/s Ratio Perm 0.01 0.04 c0.25 0.03 0.07 0.12 c0.23 0.01
v/c Ratio 0.02 0.69 0.13 0.89 0.30 0.09 0.24 0.66 0.37 0.83 0.84 0.03
Uniform Delay, d1 12.9 23.6 19.7 24.1 20.8 19.5 25.3 23.9 15.6 25.5 25.4 19.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.9 0.3 21.4 0.7 0.2 0.5 2.2 0.3 16.8 7.3 0.1
Delay (s) 12.9 28.5 20.0 45.5 21.5 19.7 25.7 26.1 16.0 42.3 32.7 19.9
Level of Service B C B D C B C C B D C B
Approach Delay (s) 25.2 34.3 22.4 34.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 73.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/24/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 372 2 250 7 0 7 238 606 10 11 973 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1774 1583 1770 1583 1770 3539 1583 1752 3505 1568
Flt Permitted 0.72 1.00 0.35 1.00 0.16 1.00 1.00 0.40 1.00 1.00
Satd. Flow (perm) 1345 1583 657 1583 297 3539 1583 740 3505 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 404 2 272 8 0 8 259 659 11 12 1058 296
RTOR Reduction (vph) 0 0 182 0 0 8 0 0 6 0 0 208
Lane Group Flow (vph) 0 406 90 0 8 0 259 659 5 12 1058 88
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Turn Type Perm Perm Perm NA pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 6 6 2 2
Actuated Green, G (s) 22.3 22.3 22.3 0.0 32.1 32.1 32.1 20.1 20.1 20.1
Effective Green, g (s) 25.3 22.3 25.3 0.0 33.1 34.1 32.1 22.1 22.1 20.1
Actuated g/C Ratio 0.38 0.33 0.38 0.00 0.49 0.51 0.48 0.33 0.33 0.30
Clearance Time (s) 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 505 524 247 0 321 1791 754 243 1149 468
v/s Ratio Prot c0.10 0.19 c0.30
v/s Ratio Perm c0.30 0.06 0.01 0.30 0.00 0.02 0.06
v/c Ratio 0.80 0.17 0.03 0.00 0.81 0.37 0.01 0.05 0.92 0.19
Uniform Delay, d1 18.8 16.0 13.3 33.7 13.9 10.1 9.3 15.5 21.8 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.2 0.1 0.0 13.0 0.3 0.0 0.2 12.4 0.4
Delay (s) 27.8 16.2 13.4 33.7 26.9 10.4 9.3 15.7 34.2 18.0
Level of Service C B B C C B A B C B
Approach Delay (s) 23.2 23.5 15.0 30.6
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 67.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 7 292 53 10 19 89 780 18 10 1234 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1575 1770 1679 1736 3471 1553 1770 3539 1583
Flt Permitted 0.74 1.00 0.39 1.00 0.13 1.00 1.00 0.29 1.00 1.00
Satd. Flow (perm) 1358 1575 717 1679 238 3471 1553 537 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 8 317 58 11 21 97 848 20 11 1341 45
RTOR Reduction (vph) 0 30 0 0 15 0 0 0 9 0 0 19
Lane Group Flow (vph) 33 295 0 58 17 0 97 848 11 11 1341 26
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 4% 4% 4% 2% 2% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 17.6 17.6 17.6 17.6 37.1 37.1 37.1 37.1 37.1 37.1
Effective Green, g (s) 20.1 20.1 20.1 20.1 39.1 39.1 37.1 39.1 39.1 39.1
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.58 0.58 0.55 0.58 0.58 0.58
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 406 471 214 502 138 2020 857 312 2059 921
v/s Ratio Prot c0.19 0.01 0.24 0.38
v/s Ratio Perm 0.02 0.08 c0.41 0.01 0.02 0.02
v/c Ratio 0.08 0.63 0.27 0.03 0.70 0.42 0.01 0.04 0.65 0.03
Uniform Delay, d1 16.9 20.3 18.0 16.7 9.9 7.8 6.8 6.0 9.5 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.6 0.7 0.0 18.4 0.3 0.0 0.1 1.0 0.0
Delay (s) 17.0 22.9 18.6 16.7 28.4 8.1 6.8 6.1 10.5 6.0
Level of Service B C B B C A A A B A
Approach Delay (s) 22.4 18.0 10.1 10.3
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 67.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 287 819 330 238 322 170 159 547 289 444 1065 266
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1719 3424 1538 3335 3424 1538 3400 3491 1568
Flt Permitted 0.47 1.00 1.00 0.16 1.00 1.00 0.13 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 872 3511 1583 295 3424 1538 446 3424 1538 1136 3491 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 312 890 359 259 350 185 173 595 314 483 1158 289
RTOR Reduction (vph) 0 0 112 0 0 136 0 0 206 0 0 189
Lane Group Flow (vph) 312 890 247 259 350 49 173 595 108 483 1158 100
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 5% 5% 5% 3% 3% 3%
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 34.9 23.5 23.5 34.9 23.5 23.5 34.5 30.5 30.5 34.5 30.5 30.5
Effective Green, g (s) 36.9 24.0 24.0 36.9 24.0 23.5 36.5 31.0 30.5 36.5 31.0 30.5
Actuated g/C Ratio 0.42 0.27 0.27 0.42 0.27 0.27 0.41 0.35 0.35 0.41 0.35 0.35
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 490 953 430 323 930 409 348 1201 531 597 1224 541
v/s Ratio Prot 0.09 c0.25 c0.11 0.10 0.03 0.17 c0.05 c0.33
v/s Ratio Perm 0.18 0.16 0.22 0.03 0.18 0.07 0.29 0.06
v/c Ratio 0.64 0.93 0.57 0.80 0.38 0.12 0.50 0.50 0.20 0.81 0.95 0.18
Uniform Delay, d1 23.8 31.4 27.8 32.5 26.1 24.6 36.5 22.6 20.4 28.5 27.9 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 16.1 2.9 12.6 0.5 0.3 0.4 0.3 0.2 7.5 14.6 0.2
Delay (s) 25.8 47.5 30.7 45.1 26.7 24.9 36.9 22.9 20.6 36.0 42.5 20.4
Level of Service C D C D C C D C C D D C
Approach Delay (s) 39.3 32.3 24.5 37.6
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 34.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 15 176 54 95 423 345 211 411 21 183 732 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.3 4.8 3.1 4.6 3.1 3.0 4.3 3.2 4.3 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 3348 1770 3539 1583 1770 3513 1770 3539 1583
Flt Permitted 0.40 1.00 0.60 1.00 1.00 0.22 1.00 0.40 1.00 1.00
Satd. Flow (perm) 736 3348 1112 3539 1583 419 3513 745 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 191 59 103 460 375 229 447 23 199 796 111
RTOR Reduction (vph) 0 46 0 0 0 93 0 6 0 0 0 80
Lane Group Flow (vph) 16 204 0 103 460 282 229 464 0 199 796 31
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt pm+pt pm+ov pm+pt pm+pt Perm
Protected Phases 5 2 1 6 7 7 4 3 8
Permitted Phases 2 6 6 4 8 8
Actuated Green, G (s) 13.8 13.3 25.6 19.2 24.8 21.4 15.8 28.0 19.1 19.1
Effective Green, g (s) 17.2 15.0 28.1 21.1 28.6 25.4 18.0 31.6 21.3 19.1
Actuated g/C Ratio 0.26 0.22 0.42 0.31 0.42 0.38 0.27 0.47 0.32 0.28
Clearance Time (s) 5.0 6.5 5.0 6.5 5.0 5.0 6.5 5.0 6.5 6.5
Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 3.0 5.0 3.0 5.0 5.0
Lane Grp Cap (vph) 220 745 545 1108 745 310 938 512 1118 449
v/s Ratio Prot 0.00 0.06 c0.02 c0.13 c0.04 c0.08 0.13 c0.06 c0.22
v/s Ratio Perm 0.02 0.06 0.14 0.20 0.12 0.02
v/c Ratio 0.07 0.27 0.19 0.42 0.38 0.74 0.49 0.39 0.71 0.07
Uniform Delay, d1 21.1 21.7 12.6 18.3 13.3 23.8 20.9 14.8 20.3 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.4 1.1 0.3 8.9 0.9 0.5 2.7 0.1
Delay (s) 21.4 22.1 13.0 19.4 13.6 32.7 21.7 15.3 23.0 17.8
Level of Service C C B B B C C B C B
Approach Delay (s) 22.1 16.4 25.3 21.1
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 67.4 Sum of lost time (s) 10.5
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 44 44 38 366 87 379 151 348 81 90 643 271
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1752 1863 1568 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.77 1.00 1.00 0.73 1.00 1.00 0.30 1.00 1.00 0.52 1.00 1.00
Satd. Flow (perm) 1419 1863 1568 1352 1863 1583 558 3539 1583 966 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 48 41 398 95 412 164 378 88 98 699 295
RTOR Reduction (vph) 0 0 38 0 0 250 0 0 55 0 0 184
Lane Group Flow (vph) 48 48 3 398 95 162 164 378 33 98 699 111
Heavy Vehicles (%) 3% 2% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 3 8 7 4 5 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 6.3 4.2 4.2 18.2 11.6 11.6 24.5 21.5 21.5 24.5 21.5 21.5
Effective Green, g (s) 8.3 4.7 4.2 19.2 12.1 11.6 26.5 22.0 21.5 26.5 22.0 21.5
Actuated g/C Ratio 0.15 0.08 0.07 0.34 0.21 0.20 0.46 0.38 0.38 0.46 0.38 0.38
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 153 115 531 394 321 343 1361 595 504 1361 595
v/s Ratio Prot 0.01 0.03 c0.14 0.05 c0.03 0.11 0.01 c0.20
v/s Ratio Perm 0.02 0.00 c0.11 0.10 0.19 0.02 0.08 0.07
v/c Ratio 0.21 0.31 0.03 0.75 0.24 0.51 0.48 0.28 0.06 0.19 0.51 0.19
Uniform Delay, d1 21.6 24.7 24.6 16.3 18.7 20.3 14.5 12.1 11.4 9.4 13.5 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.1 5.8 0.3 1.3 1.1 0.5 0.2 0.2 1.4 0.7
Delay (s) 22.1 25.9 24.7 22.1 19.1 21.5 15.5 12.6 11.6 9.6 14.9 12.7
Level of Service C C C C B C B B B A B B
Approach Delay (s) 24.2 21.5 13.2 13.8
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 57.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: El Camino Del Cerro & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 140 71 412 307 227 129 748 422 147 421 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.35 1.00 1.00 0.64 1.00 1.00 0.40 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 651 1863 1583 1194 1863 1583 744 3539 1583 373 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 152 77 448 334 247 140 813 459 160 458 32
RTOR Reduction (vph) 0 0 55 0 0 177 0 0 279 0 0 23
Lane Group Flow (vph) 13 152 22 448 334 70 140 813 180 160 458 9
Turn Type pm+pt Perm pm+pt Perm pm+pt pm+ov pm+pt Perm
Protected Phases 1 2 5 6 3 8 5 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 24.9 17.9 17.9 24.9 17.9 17.9 24.0 19.0 26.0 24.0 19.0 19.0
Effective Green, g (s) 27.9 19.4 19.4 27.9 19.4 19.4 26.0 19.5 27.0 26.0 19.5 19.5
Actuated g/C Ratio 0.40 0.28 0.28 0.40 0.28 0.28 0.38 0.28 0.39 0.38 0.28 0.28
Clearance Time (s) 5.0 5.5 5.5 5.0 5.5 5.5 5.0 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 3.0 3.0 5.0 5.0
Lane Grp Cap (vph) 402 525 446 555 525 446 370 1002 724 262 1002 448
v/s Ratio Prot 0.00 0.08 c0.10 0.18 0.03 c0.23 0.03 c0.05 0.13
v/s Ratio Perm 0.01 0.01 c0.23 0.04 0.11 0.09 0.18 0.01
v/c Ratio 0.03 0.29 0.05 0.81 0.64 0.16 0.38 0.81 0.25 0.61 0.46 0.02
Uniform Delay, d1 17.1 19.4 18.0 18.5 21.7 18.6 18.6 23.0 14.1 25.0 20.3 17.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.6 0.1 8.4 3.5 0.3 0.6 5.7 0.2 4.2 0.7 0.0
Delay (s) 17.2 20.0 18.1 27.0 25.2 18.9 19.2 28.7 14.3 29.2 21.0 17.8
Level of Service B C B C C B B C B C C B
Approach Delay (s) 19.3 24.4 23.1 22.9
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 68.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Sweetwater & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 242 0 104 9 0 15 179 1073 3 1 661 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 4.0 7.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.75 1.00 0.52 1.00 0.21 1.00 1.00 0.24 1.00 1.00
Satd. Flow (perm) 1399 1583 976 1583 387 3539 1583 452 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 263 0 113 10 0 16 195 1166 3 1 718 279
RTOR Reduction (vph) 0 0 81 0 0 11 0 0 2 0 0 195
Lane Group Flow (vph) 0 263 32 0 10 5 195 1166 1 1 718 84
Turn Type Perm Perm Perm Perm pm+pt Perm Perm Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 8 4 4 6 6 2 2
Actuated Green, G (s) 15.8 15.8 15.8 15.8 26.8 26.8 26.8 16.7 16.7 16.7
Effective Green, g (s) 18.8 15.8 18.8 15.8 27.8 28.8 26.8 18.7 18.7 16.7
Actuated g/C Ratio 0.34 0.28 0.34 0.28 0.50 0.52 0.48 0.34 0.34 0.30
Clearance Time (s) 7.0 7.0 7.0 7.0 5.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 473 450 330 450 345 1833 763 152 1190 475
v/s Ratio Prot 0.06 c0.33 0.20
v/s Ratio Perm c0.19 0.02 0.01 0.00 0.22 0.00 0.00 0.05
v/c Ratio 0.56 0.07 0.03 0.01 0.57 0.64 0.00 0.01 0.60 0.18
Uniform Delay, d1 15.0 14.5 12.3 14.3 9.0 9.6 7.5 12.3 15.4 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.1 0.0 0.0 1.3 1.0 0.0 0.0 1.3 0.4
Delay (s) 16.4 14.6 12.3 14.3 10.3 10.6 7.5 12.3 16.6 14.7
Level of Service B B B B B B A B B B
Approach Delay (s) 15.9 13.5 10.6 16.1
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 55.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Goret Rd & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 10 143 35 3 16 224 1208 60 16 690 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.86 1.00 0.87 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1602 1770 1625 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.61 1.00 0.35 1.00 1.00 0.16 1.00 1.00
Satd. Flow (perm) 1386 1602 1135 1625 653 3539 1583 303 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 45 11 155 38 3 17 243 1313 65 17 750 115
RTOR Reduction (vph) 0 123 0 0 13 0 0 0 24 0 0 39
Lane Group Flow (vph) 45 43 0 38 7 0 243 1313 41 17 750 76
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Actuated Green, G (s) 10.1 10.1 10.1 10.1 37.5 37.5 37.5 37.5 37.5 37.5
Effective Green, g (s) 12.6 12.6 12.6 12.6 39.5 39.5 37.5 39.5 39.5 39.5
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.66 0.66 0.62 0.66 0.66 0.66
Clearance Time (s) 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 291 336 238 341 429 2326 988 199 2326 1040
v/s Ratio Prot 0.03 0.00 0.37 0.21
v/s Ratio Perm 0.03 c0.03 c0.37 0.03 0.06 0.05
v/c Ratio 0.15 0.13 0.16 0.02 0.57 0.56 0.04 0.09 0.32 0.07
Uniform Delay, d1 19.4 19.3 19.4 18.8 5.6 5.6 4.4 3.7 4.5 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.3 0.0 2.8 0.5 0.0 0.4 0.2 0.1
Delay (s) 19.6 19.5 19.7 18.9 8.4 6.1 4.4 4.1 4.6 3.8
Level of Service B B B B A A A A A A
Approach Delay (s) 19.5 19.4 6.4 4.5
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 316 460 182 283 820 388 319 987 213 258 536 237
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.0 4.0 4.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1583 1770 3525 1583 3433 3525 1583 3433 3525 1583
Flt Permitted 0.16 1.00 1.00 0.33 1.00 1.00 0.30 1.00 1.00 0.14 1.00 1.00
Satd. Flow (perm) 304 3511 1583 621 3525 1583 1098 3525 1583 507 3525 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 343 500 198 308 891 422 347 1073 232 280 583 258
RTOR Reduction (vph) 0 0 144 0 0 111 0 0 160 0 0 178
Lane Group Flow (vph) 343 500 54 308 891 311 347 1073 72 280 583 80
Bus Blockages (#/hr) 0 4 0 0 2 0 0 2 0 0 2 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 38.2 23.5 23.5 38.2 23.5 23.5 31.5 27.5 27.5 31.5 27.5 27.5
Effective Green, g (s) 40.2 24.0 24.0 40.2 24.0 23.5 33.5 28.0 27.5 33.5 28.0 27.5
Actuated g/C Ratio 0.45 0.27 0.27 0.45 0.27 0.26 0.38 0.32 0.31 0.38 0.32 0.31
Clearance Time (s) 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 2.0 3.0 3.0 2.0 3.0 3.0
Lane Grp Cap (vph) 397 950 428 485 954 419 546 1113 491 356 1113 491
v/s Ratio Prot c0.15 0.14 0.11 c0.25 0.04 c0.30 c0.04 0.17
v/s Ratio Perm 0.24 0.03 0.18 0.20 0.20 0.05 0.25 0.05
v/c Ratio 0.86 0.53 0.13 0.64 0.93 0.74 0.64 0.96 0.15 0.79 0.52 0.16
Uniform Delay, d1 31.3 27.5 24.4 23.6 31.6 29.8 29.4 29.9 22.1 37.8 24.9 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.9 1.0 0.3 2.0 16.1 8.3 1.8 18.8 0.1 10.1 0.4 0.2
Delay (s) 48.2 28.5 24.7 25.6 47.7 38.1 31.2 48.6 22.3 47.9 25.3 22.4
Level of Service D C C C D D C D C D C C
Approach Delay (s) 34.3 41.0 41.3 30.3
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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4.5.2 School Crosswalks 
The developer shall follow the Arizona Revised Statutes 28-797, the State of Arizona, 
“School Safety Program Guidelines” with additions by the Mayor and Council in 
Mayor and Council Policy 950-02.1, .2, .3. 
 
4.5.3 HAWK – High Intensity Activated CrossWalK 
Locations considered for the installation of marked crosswalks with pedestrian 
actuated beacon signal lights and signage should generally meet the following 
criteria: 
 

1) Meet the Arizona State warrant for consideration of marked crosswalk, and 
2) Meet the FHWA Traffic Control Devices Handbook guidelines for beacons at 

school crossings, i.e. Pedestrian volume of 40 to 60 pedestrians crossing 
during a 2-hour period of a normal day; Where the 85th percentile vehicle 
speed is in excess of 35 mph (Note: Vehicle speed refers to the speed of 
vehicles approaching the beacon), and 

3) There is no other crossing controlled by a traffic signal, stop sign or crossing 
guard within 600 feet of the proposed location, and 

4) If a school crossing, the intersection is identified on the “School Route Plan” 
and/or has a significant number of special needs pedestrians 

 
4.5.4 TOCAN – Two GrOups CAN Cross 
(Bicycle/Pedestrian Crossing - This crossing is designed specifically to facilitate 
bicycle access.)   
Locations considered for the installation of this combination of devices should 
generally meet the following criteria: 
 

1) Meet the State of Arizona warrant for the consideration of a marked 
crosswalk, and 

2) Meet an MUTCD warrant for consideration of a traffic signal installation: 
Warrant 1 – Eight-Hour Vehicular Volume, Warrant 2 – Four-Hour 
Vehicular Volume, Warrant 3 – Peak–Hour, Warrant 4 – Pedestrian Crossing, 
or Warrant 5 – School Crossing, and 

3) Installation is in conformance with the Tucson Roadway Development Policy 
Ordinance, and 

4) Ability to install barrier islands to prohibit all motor vehicle traffic crossing 
the street and only right turns are permitted 

 
4.5.5 PELICAN – PEdestrian LIght ACtuAtioN 
Locations considered for the installation of this combination of devices should 
generally meet the following criteria: 
 

1) Meet the State of Arizona warrant for the consideration of a marked 
crosswalk, and 
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Detailed Queuing Information 



Queues
1: Ina Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 37 711 133 135 109 375 797 37 436 167
v/c Ratio 0.08 0.70 0.59 0.14 0.13 0.90 0.83 0.10 0.46 0.33
Control Delay 16.3 28.2 36.2 22.3 2.4 49.4 36.5 11.7 26.2 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 28.2 36.2 22.3 2.4 49.4 36.5 11.7 26.2 6.3
Queue Length 50th (ft) 11 157 43 26 0 115 195 8 95 0
Queue Length 95th (ft) 30 222 #92 48 21 #229 #288 22 138 46
Internal Link Dist (ft) 420 2006 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 478 1011 226 996 867 462 958 467 951 508
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.70 0.59 0.14 0.13 0.81 0.83 0.08 0.46 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBR SET SER NWL NWT
Lane Group Flow (vph) 78 143 1065 118 83 511
v/c Ratio 0.20 0.36 0.44 0.11 0.29 0.22
Control Delay 15.5 13.3 6.1 2.0 9.2 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.5 13.3 6.1 2.0 9.2 4.8
Queue Length 50th (ft) 17 21 70 0 9 27
Queue Length 95th (ft) 41 55 134 18 39 57
Internal Link Dist (ft) 1037 11806 6314
Turn Bay Length (ft) 150 200 200
Base Capacity (vph) 900 828 2395 1049 286 2327
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.17 0.44 0.11 0.29 0.22

Intersection Summary



Queues
3: El Camino Del Cerro & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 367 202 458 160 145 93 416 532 400 772 22
v/c Ratio 0.03 0.77 0.37 0.87 0.34 0.29 0.30 0.47 0.67 0.92 0.87 0.05
Control Delay 13.3 39.6 6.4 52.2 26.5 6.1 22.3 27.5 17.1 54.3 40.6 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 39.6 6.4 52.2 26.5 6.1 22.3 27.5 17.1 54.3 40.6 10.4
Queue Length 50th (ft) 4 168 3 117 65 0 27 93 141 140 195 0
Queue Length 95th (ft) 13 #291 51 #198 117 42 54 136 256 #311 #293 17
Internal Link Dist (ft) 1926 1876 6007 1648
Turn Bay Length (ft) 110 120 300 200 200 300 250 150
Base Capacity (vph) 572 493 562 525 479 514 334 883 789 435 892 415
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.74 0.36 0.87 0.33 0.28 0.28 0.47 0.67 0.92 0.87 0.05

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 395 261 8 8 245 623 11 13 1100 307
v/c Ratio 0.79 0.39 0.03 0.02 0.89 0.35 0.01 0.05 0.88 0.43
Control Delay 31.7 6.2 13.3 9.0 50.0 11.1 5.9 16.2 30.9 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 6.2 13.3 9.0 50.0 11.1 5.9 16.2 30.9 4.6
Queue Length 50th (ft) 140 13 2 0 59 82 0 4 234 0
Queue Length 95th (ft) #272 60 10 8 #185 117 8 15 #357 51
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 250 200 250 200
Base Capacity (vph) 563 724 282 596 274 1797 762 275 1257 721
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.36 0.03 0.01 0.89 0.35 0.01 0.05 0.88 0.43

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 33 325 58 32 97 773 9 14 1334 41
v/c Ratio 0.08 0.65 0.27 0.06 0.70 0.39 0.01 0.04 0.65 0.04
Control Delay 18.8 25.3 23.1 10.8 44.5 8.9 5.0 7.9 12.1 2.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.8 25.3 23.1 10.8 44.5 8.9 5.0 7.9 12.1 2.9
Queue Length 50th (ft) 11 112 20 4 26 83 0 2 179 0
Queue Length 95th (ft) 30 196 50 22 #125 145 6 11 302 13
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 579 696 307 728 165 2394 1026 411 2441 1105
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.47 0.19 0.04 0.59 0.32 0.01 0.03 0.55 0.04

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 292 891 353 265 359 189 151 518 274 474 1137 285
v/c Ratio 0.61 0.93 0.67 0.84 0.38 0.34 0.49 0.42 0.38 0.74 0.90 0.39
Control Delay 27.5 49.0 26.1 54.6 28.0 6.1 28.9 22.4 4.3 29.3 37.8 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 49.0 26.1 54.6 28.0 6.1 28.9 22.4 4.3 29.3 37.8 5.0
Queue Length 50th (ft) 104 262 116 94 87 0 24 113 0 84 314 6
Queue Length 95th (ft) 166 #386 216 #225 128 50 41 158 50 119 #439 58
Internal Link Dist (ft) 1411 5618 3959 728
Turn Bay Length (ft) 300 210 300 200 300 200 300 200
Base Capacity (vph) 497 959 523 335 936 550 309 1286 741 641 1312 750
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.93 0.67 0.79 0.38 0.34 0.49 0.40 0.37 0.74 0.87 0.38

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
1: Ina Rd & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 17 262 107 473 386 255 438 197 787 110
v/c Ratio 0.05 0.31 0.22 0.40 0.43 0.75 0.45 0.34 0.66 0.20
Control Delay 11.5 16.8 15.0 18.1 7.4 34.6 20.1 13.2 21.6 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 16.8 15.0 18.1 7.4 34.6 20.1 13.2 21.6 5.4
Queue Length 50th (ft) 3 33 27 70 42 46 68 35 126 0
Queue Length 95th (ft) 14 65 54 127 121 #144 113 86 217 33
Internal Link Dist (ft) 420 420 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 316 1138 480 1182 906 338 1211 575 1215 564
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.23 0.22 0.40 0.43 0.75 0.36 0.34 0.65 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBR SET SER NWL NWT
Lane Group Flow (vph) 48 59 474 77 122 1097
v/c Ratio 0.13 0.16 0.18 0.07 0.18 0.41
Control Delay 14.3 5.7 3.5 2.1 4.9 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.3 5.7 3.5 2.1 4.9 4.6
Queue Length 50th (ft) 12 0 22 0 11 65
Queue Length 95th (ft) 26 18 42 13 33 112
Internal Link Dist (ft) 2484 11242 4334
Turn Bay Length (ft) 150 200 200
Base Capacity (vph) 991 912 2687 1170 680 2687
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.06 0.18 0.07 0.18 0.41

Intersection Summary



Queues
3: El Camino Del Cerro & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 159 80 582 338 433 136 748 476 126 361 25
v/c Ratio 0.03 0.31 0.16 0.90 0.66 0.58 0.35 0.78 0.46 0.51 0.38 0.06
Control Delay 9.8 23.6 6.5 49.8 31.2 6.0 19.7 32.1 2.9 30.7 23.6 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 23.6 6.5 49.8 31.2 6.0 19.7 32.1 2.9 30.7 23.6 9.3
Queue Length 50th (ft) 3 59 0 139 139 0 40 171 0 37 72 0
Queue Length 95th (ft) 11 108 30 #235 226 64 77 #256 46 72 110 17
Internal Link Dist (ft) 1926 1832 6007 4239
Turn Bay Length (ft) 110 120 300 200 200 300 250 150
Base Capacity (vph) 501 531 509 645 531 761 387 960 1030 248 960 448
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.30 0.16 0.90 0.64 0.57 0.35 0.78 0.46 0.51 0.38 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 252 109 10 16 179 1073 3 2 727 283
v/c Ratio 0.51 0.20 0.03 0.03 0.70 0.63 0.00 0.01 0.57 0.40
Control Delay 16.5 4.5 9.9 6.4 29.8 12.4 7.7 13.0 15.6 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.5 4.5 9.9 6.4 29.8 12.4 7.7 13.0 15.6 4.5
Queue Length 50th (ft) 56 1 2 0 26 105 0 0 82 0
Queue Length 95th (ft) 106 25 9 9 #111 215 4 4 161 46
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 200 250 200 250 200
Base Capacity (vph) 798 857 596 814 257 1731 711 166 1298 707
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.13 0.02 0.02 0.70 0.62 0.00 0.01 0.56 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 45 166 38 20 260 1330 46 25 701 99
v/c Ratio 0.14 0.33 0.14 0.05 0.53 0.54 0.04 0.12 0.28 0.09
Control Delay 18.1 6.5 18.3 10.0 11.2 6.5 2.0 6.0 4.7 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 6.5 18.3 10.0 11.2 6.5 2.0 6.0 4.7 1.4
Queue Length 50th (ft) 12 3 10 1 42 113 0 3 46 0
Queue Length 95th (ft) 33 41 30 14 111 162 9 12 69 12
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 741 928 620 876 492 2473 1075 211 2473 1136
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.18 0.06 0.02 0.53 0.54 0.04 0.12 0.28 0.09

Intersection Summary



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009

PM Synchro Model 4:30 pm 8/29/2008 2040 Projected - Scenario 1 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 330 482 190 329 954 451 350 986 254 284 588 260
v/c Ratio 0.87 0.47 0.32 0.66 0.92 0.80 0.69 0.93 0.40 0.80 0.55 0.40
Control Delay 53.3 27.8 5.5 28.5 46.3 31.4 33.0 46.5 5.6 49.3 28.6 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.3 27.8 5.5 28.5 46.3 31.4 33.0 46.5 5.6 49.3 28.6 5.3
Queue Length 50th (ft) 129 118 0 107 277 159 67 285 2 53 147 0
Queue Length 95th (ft) #273 165 48 167 #402 #321 98 #411 56 #101 200 54
Internal Link Dist (ft) 2850 5618 3959 728
Turn Bay Length (ft) 300 210 300 200 300 200 300 200
Base Capacity (vph) 402 1030 598 519 1034 566 509 1075 648 353 1075 656
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.47 0.32 0.63 0.92 0.80 0.69 0.92 0.39 0.80 0.55 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
1: Ina Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 37 712 101 103 84 379 807 46 455 150
v/c Ratio 0.08 0.71 0.46 0.11 0.10 0.91 0.84 0.12 0.48 0.30
Control Delay 16.3 27.5 30.0 22.2 2.6 51.5 37.1 12.4 26.4 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 27.5 30.0 22.2 2.6 51.5 37.1 12.4 26.4 6.4
Queue Length 50th (ft) 11 152 32 20 0 117 198 10 100 0
Queue Length 95th (ft) 30 215 64 39 19 #241 #293 25 144 44
Internal Link Dist (ft) 420 2006 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 483 1004 220 980 852 453 959 467 951 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.71 0.46 0.11 0.10 0.84 0.84 0.10 0.48 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Group Flow (vph) 70 65 114 272 55 227 439 653 95 76 332 284
v/c Ratio 0.22 0.25 0.37 0.77 0.17 0.50 0.63 0.37 0.12 0.20 0.26 0.37
Control Delay 17.1 25.0 9.5 35.1 22.6 8.3 15.9 11.8 3.8 9.2 14.0 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 25.0 9.5 35.1 22.6 8.3 15.9 11.8 3.8 9.2 14.0 3.9
Queue Length 50th (ft) 18 21 0 78 17 0 77 81 0 10 41 0
Queue Length 95th (ft) 42 51 38 139 44 50 #163 136 24 30 75 45
Internal Link Dist (ft) 1037 1779 11806 3770
Turn Bay Length (ft) 250 200 250 200 250 200 250 200
Base Capacity (vph) 317 666 626 351 666 699 697 1762 823 381 1290 760
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.10 0.18 0.77 0.08 0.32 0.63 0.37 0.12 0.20 0.26 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
3: El Camino Del Cerro & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 364 201 339 148 129 82 532 409 236 768 21
v/c Ratio 0.02 0.69 0.34 0.91 0.29 0.24 0.32 0.54 0.50 0.71 0.77 0.05
Control Delay 10.6 29.8 5.0 52.9 21.0 5.4 21.2 23.6 8.7 33.9 29.3 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 29.8 5.0 52.9 21.0 5.4 21.2 23.6 8.7 33.9 29.3 12.5
Queue Length 50th (ft) 3 137 0 91 49 0 21 102 51 65 159 2
Queue Length 95th (ft) 11 224 43 #224 93 35 45 148 121 #139 #222 18
Internal Link Dist (ft) 1926 1876 6007 4239
Turn Bay Length (ft) 110 120 300 190 140 170 250 60
Base Capacity (vph) 568 553 612 373 537 548 256 989 821 332 1000 456
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.66 0.33 0.91 0.28 0.24 0.32 0.54 0.50 0.71 0.77 0.05

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 406 303 8 8 249 636 11 12 1055 279
v/c Ratio 0.80 0.45 0.03 0.02 0.91 0.36 0.01 0.04 0.84 0.40
Control Delay 32.9 7.9 13.3 9.0 53.4 11.3 5.9 16.1 28.8 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 7.9 13.3 9.0 53.4 11.3 5.9 16.1 28.8 4.6
Queue Length 50th (ft) 145 25 2 0 60 84 0 3 220 0
Queue Length 95th (ft) #285 80 10 8 #189 121 8 14 #334 48
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 250 200 250 200
Base Capacity (vph) 560 724 274 594 273 1789 759 270 1251 701
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.42 0.03 0.01 0.91 0.36 0.01 0.04 0.84 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 33 325 58 32 102 817 10 15 1417 37
v/c Ratio 0.09 0.68 0.32 0.07 0.76 0.39 0.01 0.04 0.66 0.04
Control Delay 23.1 30.3 29.4 13.1 51.7 8.5 4.3 7.4 11.8 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 30.3 29.4 13.1 51.7 8.5 4.3 7.4 11.8 2.6
Queue Length 50th (ft) 13 135 25 4 33 97 0 3 216 0
Queue Length 95th (ft) 35 228 59 25 #142 152 6 11 325 11
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 522 635 252 659 164 2571 1122 421 2621 1182
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.51 0.23 0.05 0.62 0.32 0.01 0.04 0.54 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/24/2009

AM Synchro Model 7:30 am 6/4/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 312 890 359 260 351 185 166 572 301 492 1180 296
v/c Ratio 0.66 0.94 0.67 0.83 0.38 0.34 0.48 0.47 0.41 0.79 0.94 0.40
Control Delay 29.6 50.8 24.3 54.4 28.1 6.1 29.0 23.7 4.5 33.9 43.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 50.8 24.3 54.4 28.1 6.1 29.0 23.7 4.5 33.9 43.9 4.4
Queue Length 50th (ft) 113 261 108 92 85 0 26 130 0 88 338 0
Queue Length 95th (ft) 178 #384 208 #217 125 49 45 179 53 #136 #479 53
Internal Link Dist (ft) 1411 5618 3959 728
Turn Bay Length (ft) 300 210 500 300 360 250 270 300
Base Capacity (vph) 493 948 533 331 925 543 343 1233 739 622 1257 747
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.94 0.67 0.79 0.38 0.34 0.48 0.46 0.41 0.79 0.94 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
1: Ina Rd & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 16 251 102 458 374 232 474 200 798 111
v/c Ratio 0.05 0.30 0.21 0.38 0.41 0.72 0.47 0.37 0.67 0.20
Control Delay 11.2 16.7 14.4 17.5 7.1 32.4 20.0 14.4 21.6 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.2 16.7 14.4 17.5 7.1 32.4 20.0 14.4 21.6 5.4
Queue Length 50th (ft) 3 31 25 66 40 43 74 36 129 0
Queue Length 95th (ft) 14 63 52 121 115 #130 123 88 221 33
Internal Link Dist (ft) 420 420 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 325 1165 495 1204 904 324 1214 534 1218 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.22 0.21 0.38 0.41 0.72 0.39 0.37 0.66 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Group Flow (vph) 47 47 40 225 83 441 123 382 83 111 696 298
v/c Ratio 0.16 0.18 0.16 0.45 0.20 0.75 0.30 0.26 0.12 0.20 0.48 0.37
Control Delay 14.8 26.6 11.8 17.7 19.1 15.3 15.3 14.9 5.5 11.5 16.7 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 26.6 11.8 17.7 19.1 15.3 15.3 14.9 5.5 11.5 16.7 4.2
Queue Length 50th (ft) 11 15 0 57 25 39 21 49 0 18 99 0
Queue Length 95th (ft) 27 46 25 101 54 122 62 102 28 57 191 52
Internal Link Dist (ft) 2484 1867 11242 4334
Turn Bay Length (ft) 250 200 250 200 250 200 250 200
Base Capacity (vph) 287 801 682 498 837 873 404 1452 684 566 1452 813
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.06 0.06 0.45 0.10 0.51 0.30 0.26 0.12 0.20 0.48 0.37

Intersection Summary



Queues
3: El Camino Del Cerro & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 153 77 440 328 257 143 833 459 160 458 32
v/c Ratio 0.03 0.28 0.15 0.77 0.61 0.40 0.41 0.82 0.47 0.68 0.45 0.07
Control Delay 10.2 20.4 5.8 26.6 26.5 4.9 19.9 31.3 3.2 39.3 22.1 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.2 20.4 5.8 26.6 26.5 4.9 19.9 31.3 3.2 39.3 22.1 7.8
Queue Length 50th (ft) 3 50 0 123 118 0 38 176 0 43 84 0
Queue Length 95th (ft) 11 94 27 #220 197 47 73 #268 47 #104 125 18
Internal Link Dist (ft) 1926 1832 6007 4239
Turn Bay Length (ft) 110 120 300 190 140 170 250 60
Base Capacity (vph) 422 575 542 574 575 667 346 1021 972 235 1021 480
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.27 0.14 0.77 0.57 0.39 0.41 0.82 0.47 0.68 0.45 0.07

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 263 113 10 16 195 1166 3 1 718 279
v/c Ratio 0.56 0.21 0.03 0.03 0.56 0.64 0.00 0.01 0.60 0.42
Control Delay 19.7 4.5 11.7 7.0 16.8 12.7 7.3 15.0 19.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.7 4.5 11.7 7.0 16.8 12.7 7.3 15.0 19.0 5.0
Queue Length 50th (ft) 70 0 2 0 31 129 0 0 100 0
Queue Length 95th (ft) 128 27 10 10 #96 258 4 3 186 50
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 250 200 250 200
Base Capacity (vph) 709 779 495 725 350 1859 776 156 1218 681
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.15 0.02 0.02 0.56 0.63 0.00 0.01 0.59 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 45 166 38 20 245 1320 55 17 726 111
v/c Ratio 0.13 0.33 0.13 0.05 0.51 0.53 0.05 0.08 0.29 0.10
Control Delay 18.2 6.6 18.4 10.1 11.0 6.5 1.8 5.2 4.8 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.2 6.6 18.4 10.1 11.0 6.5 1.8 5.2 4.8 1.3
Queue Length 50th (ft) 12 3 10 1 39 111 0 2 48 0
Queue Length 95th (ft) 34 41 30 14 103 160 10 8 72 13
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 739 927 623 874 483 2507 1092 216 2507 1154
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.18 0.06 0.02 0.51 0.53 0.05 0.08 0.29 0.10

Intersection Summary



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 2 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 343 495 203 312 901 426 329 1086 230 285 591 262
v/c Ratio 0.87 0.52 0.35 0.64 0.95 0.80 0.62 0.98 0.35 0.81 0.53 0.39
Control Delay 52.8 30.1 5.9 29.3 51.7 33.0 28.8 53.4 5.1 49.4 27.4 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.8 30.1 5.9 29.3 51.7 33.0 28.8 53.4 5.1 49.4 27.4 5.1
Queue Length 50th (ft) 135 126 0 103 265 150 61 321 0 52 145 0
Queue Length 95th (ft) #279 175 51 162 #391 #308 90 #464 51 #101 198 53
Internal Link Dist (ft) 2850 5618 3959 728
Turn Bay Length (ft) 300 210 500 300 360 250 270 300
Base Capacity (vph) 421 950 576 509 953 530 533 1113 649 353 1113 672
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.52 0.35 0.61 0.95 0.80 0.62 0.98 0.35 0.81 0.53 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
1: Ina Rd & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 37 712 107 109 88 376 800 45 450 148
v/c Ratio 0.08 0.70 0.48 0.11 0.10 0.90 0.83 0.12 0.47 0.30
Control Delay 16.3 27.3 30.7 22.2 2.6 50.5 36.6 12.3 26.4 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 27.3 30.7 22.2 2.6 50.5 36.6 12.3 26.4 6.4
Queue Length 50th (ft) 11 152 34 21 0 116 196 10 98 0
Queue Length 95th (ft) 30 215 67 41 20 #235 #289 25 142 43
Internal Link Dist (ft) 420 2006 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 483 1011 223 987 855 456 959 467 951 494
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.70 0.48 0.11 0.10 0.82 0.83 0.10 0.47 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Group Flow (vph) 71 66 116 284 62 222 382 682 92 86 334 357
v/c Ratio 0.22 0.25 0.37 0.79 0.18 0.49 0.59 0.44 0.13 0.21 0.26 0.44
Control Delay 16.4 24.1 9.3 35.5 22.0 8.0 14.7 14.1 4.2 9.5 13.6 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.4 24.1 9.3 35.5 22.0 8.0 14.7 14.1 4.2 9.5 13.6 4.0
Queue Length 50th (ft) 17 20 0 79 19 0 64 88 0 12 40 0
Queue Length 95th (ft) 41 50 37 #140 47 49 132 146 25 33 73 48
Internal Link Dist (ft) 1037 1779 11806 3770
Turn Bay Length (ft) 250 200 250 200 250 200 250 200
Base Capacity (vph) 322 736 682 359 736 747 645 1553 733 401 1295 808
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.09 0.17 0.79 0.08 0.30 0.59 0.44 0.13 0.21 0.26 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
3: El Camino Del Cerro & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 364 201 354 154 136 64 622 386 247 804 22
v/c Ratio 0.02 0.69 0.34 0.88 0.30 0.26 0.25 0.66 0.47 0.83 0.84 0.05
Control Delay 11.2 31.5 5.2 48.6 22.5 5.5 20.5 28.1 8.8 50.7 35.4 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.2 31.5 5.2 48.6 22.5 5.5 20.5 28.1 8.8 50.7 35.4 14.4
Queue Length 50th (ft) 3 148 0 101 55 0 18 135 52 76 186 3
Queue Length 95th (ft) 11 237 45 #232 102 37 40 190 119 #182 #281 20
Internal Link Dist (ft) 1926 1876 6007 4239
Turn Bay Length (ft) 110 120 300 190 140 170 250 60
Base Capacity (vph) 590 555 612 401 539 553 264 949 821 296 959 437
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.66 0.33 0.88 0.29 0.25 0.24 0.66 0.47 0.83 0.84 0.05

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 406 272 8 8 259 659 11 12 1058 296
v/c Ratio 0.80 0.39 0.03 1.00 0.80 0.37 0.01 0.05 0.92 0.44
Control Delay 32.9 4.1 13.3 354.6 33.0 11.4 5.9 17.6 37.9 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 4.1 13.3 354.6 33.0 11.4 5.9 17.6 37.9 5.1
Queue Length 50th (ft) 145 0 2 0 63 88 0 4 232 0
Queue Length 95th (ft) #285 44 10 #27 #177 125 8 15 #360 52
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 250 200 250 200
Base Capacity (vph) 560 759 274 8 325 1789 759 242 1146 674
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.36 0.03 1.00 0.80 0.37 0.01 0.05 0.92 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 33 325 58 32 97 848 20 11 1341 45
v/c Ratio 0.08 0.65 0.27 0.06 0.70 0.42 0.02 0.04 0.65 0.05
Control Delay 18.8 25.5 23.3 10.8 44.7 9.2 4.1 7.9 12.1 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.8 25.5 23.3 10.8 44.7 9.2 4.1 7.9 12.1 2.8
Queue Length 50th (ft) 11 112 20 4 26 94 0 2 181 0
Queue Length 95th (ft) 30 196 50 22 #126 162 9 10 305 13
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 574 690 303 722 162 2372 1021 366 2419 1096
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.47 0.19 0.04 0.60 0.36 0.02 0.03 0.55 0.04

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/24/2009

AM COT Model 7:30 am 6/4/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 312 890 359 259 350 185 173 595 314 483 1158 289
v/c Ratio 0.64 0.93 0.66 0.81 0.38 0.34 0.50 0.50 0.43 0.82 0.95 0.40
Control Delay 28.2 49.9 23.0 50.2 27.9 6.1 29.9 24.6 4.6 37.3 45.0 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.2 49.9 23.0 50.2 27.9 6.1 29.9 24.6 4.6 37.3 45.0 4.5
Queue Length 50th (ft) 110 261 102 89 85 0 28 139 0 88 335 0
Queue Length 95th (ft) 174 #384 202 #203 125 49 47 190 55 #145 #477 53
Internal Link Dist (ft) 1411 5618 3959 728
Turn Bay Length (ft) 300 210 500 300 360 250 270 300
Base Capacity (vph) 517 953 542 352 930 544 345 1200 736 590 1224 730
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.93 0.66 0.74 0.38 0.34 0.50 0.50 0.43 0.82 0.95 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
1: Ina Rd & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 1

Lane Group EBL EBT WBL WBT WBR SEL SET NWL NWT NWR
Lane Group Flow (vph) 16 250 103 460 375 229 470 199 796 111
v/c Ratio 0.05 0.30 0.21 0.39 0.41 0.68 0.47 0.36 0.67 0.20
Control Delay 11.5 17.1 14.8 18.0 7.1 29.4 20.0 13.9 21.7 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 17.1 14.8 18.0 7.1 29.4 20.0 13.9 21.7 5.4
Queue Length 50th (ft) 3 32 26 67 40 41 74 35 128 0
Queue Length 95th (ft) 14 64 53 123 116 #118 122 86 220 33
Internal Link Dist (ft) 420 420 923 422
Turn Bay Length (ft) 275 200 200 200 200 200
Base Capacity (vph) 321 1137 485 1181 905 338 1212 549 1215 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.22 0.21 0.39 0.41 0.68 0.39 0.36 0.66 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
2: Sunset Road & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Group Flow (vph) 48 48 41 398 95 412 164 378 88 98 699 295
v/c Ratio 0.17 0.18 0.17 0.80 0.23 0.70 0.41 0.26 0.13 0.17 0.49 0.37
Control Delay 14.9 26.0 11.6 30.4 19.9 13.0 17.2 14.4 5.2 10.7 16.3 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.9 26.0 11.6 30.4 19.9 13.0 17.2 14.4 5.2 10.7 16.3 4.2
Queue Length 50th (ft) 11 15 0 114 29 31 27 46 0 15 96 0
Queue Length 95th (ft) 28 46 25 188 60 106 77 98 29 49 186 50
Internal Link Dist (ft) 2484 1867 11242 4334
Turn Bay Length (ft) 250 200 250 200 250 200 250 200
Base Capacity (vph) 287 722 618 496 831 867 398 1441 682 565 1441 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.07 0.07 0.80 0.11 0.48 0.41 0.26 0.13 0.17 0.49 0.37

Intersection Summary



Queues
3: El Camino Del Cerro & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 13 152 77 448 334 247 140 813 459 160 458 32
v/c Ratio 0.03 0.29 0.15 0.80 0.64 0.40 0.38 0.81 0.48 0.62 0.46 0.07
Control Delay 10.6 21.0 6.0 29.3 28.0 5.1 18.8 31.3 3.2 33.2 22.4 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 21.0 6.0 29.3 28.0 5.1 18.8 31.3 3.2 33.2 22.4 7.9
Queue Length 50th (ft) 3 50 0 129 123 0 36 171 0 42 85 0
Queue Length 95th (ft) 11 94 27 #245 204 47 70 #261 47 #90 126 18
Internal Link Dist (ft) 1926 1832 6007 4239
Turn Bay Length (ft) 110 120 300 190 140 170 250 60
Base Capacity (vph) 407 555 525 563 555 644 365 1002 965 260 1002 471
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.27 0.15 0.80 0.60 0.38 0.38 0.81 0.48 0.62 0.46 0.07

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
4: Sweetwater & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 4

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 263 113 10 16 195 1166 3 1 718 279
v/c Ratio 0.56 0.21 0.03 0.03 0.56 0.64 0.00 0.01 0.60 0.42
Control Delay 19.7 4.5 11.7 7.0 16.8 12.7 7.3 15.0 19.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.7 4.5 11.7 7.0 16.8 12.7 7.3 15.0 19.0 5.0
Queue Length 50th (ft) 70 0 2 0 31 129 0 0 100 0
Queue Length 95th (ft) 128 27 10 10 #96 258 4 3 186 50
Internal Link Dist (ft) 2702 1026 7262 6007
Turn Bay Length (ft) 200 250 200 250 200
Base Capacity (vph) 709 779 495 725 350 1859 776 156 1218 681
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.15 0.02 0.02 0.56 0.63 0.00 0.01 0.59 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
5: Goret Rd & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 45 166 38 20 243 1313 65 17 750 115
v/c Ratio 0.15 0.36 0.16 0.06 0.57 0.56 0.06 0.08 0.32 0.11
Control Delay 20.9 7.4 21.3 11.3 12.2 6.8 1.6 5.0 5.0 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 7.4 21.3 11.3 12.2 6.8 1.6 5.0 5.0 1.2
Queue Length 50th (ft) 13 3 11 1 39 110 0 2 50 0
Queue Length 95th (ft) 37 45 33 16 105 158 11 8 74 12
Internal Link Dist (ft) 2156 1330 4124 7262
Turn Bay Length (ft) 120 120 250 200 250 200
Base Capacity (vph) 635 818 520 753 433 2348 1022 202 2348 1089
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.20 0.07 0.03 0.56 0.56 0.06 0.08 0.32 0.11

Intersection Summary



Queues
6: Ironwood Hill Dr & Silverbell Rd 8/31/2009

PM COT Model 4:30 pm 8/29/2008 2040 Projected - Scenario 3 Synchro 7 -  Report
NZ Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 343 500 198 308 891 422 347 1073 232 280 583 258
v/c Ratio 0.87 0.53 0.35 0.64 0.93 0.80 0.64 0.96 0.36 0.79 0.52 0.39
Control Delay 52.8 30.2 5.9 29.1 50.1 32.4 29.7 51.0 5.1 48.1 27.2 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.8 30.2 5.9 29.1 50.1 32.4 29.7 51.0 5.1 48.1 27.2 5.0
Queue Length 50th (ft) 135 127 0 101 261 147 64 315 0 51 143 0
Queue Length 95th (ft) #279 177 50 159 #384 #302 95 #455 51 #97 195 53
Internal Link Dist (ft) 2850 5618 3959 728
Turn Bay Length (ft) 300 210 500 300 360 250 270 300
Base Capacity (vph) 421 950 572 507 953 530 540 1113 651 353 1113 669
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.53 0.35 0.61 0.93 0.80 0.64 0.96 0.36 0.79 0.52 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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