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INTRODUCTION 
 

This  report  documents  the  results  of  a  traffic  impact  analysis  completed  for  the  Placer  Retirement 
Residence,  an  approximately  145‐room  (50,855  SF)  congregate  care  facility  (the  “proposed project”  or 
“project”).  The  project  site  is  located  in  the  northwest  quadrant  of  the  intersection  of  Sierra  College 
Boulevard at Old Auburn Road within Placer County. The purpose of  this  report  is  to  identify potential 
environmental impacts to transportation facilities as required by the California Environmental Quality Act 
(CEQA). This study was performed in accordance with the County of Placer’s traffic study guidelines and 
the scope of work provided by the Public Works Department1. 

 
 

ASSESSMENT OF PROPOSED PROJECT 
 

Project Description and Study Facilities 
The project proposes to construct a new facility at the northeast corner of Sierra College Boulevard and 
Old Auburn Road. The site is currently vacant. The project will include a 145‐room congregate care facility. 
Project access will be provided by one proposed full‐access driveway along Old Auburn Road. The project 
location is depicted in Exhibit 1. Exhibit 2 illustrates the study facilities, existing traffic control, and existing 
lane configurations. The following intersections and segments were considered in this analysis: 
 

1. Sierra College Boulevard at Old Auburn Road 
2. Sierra College Boulevard at E Roseville Parkway 
3. Sierra College Boulevard at Eureka Road 
4. Sierra College Boulevard at Douglas Boulevard 
5. Old Auburn Road at Project Driveway (Plus Project Conditions only) 

 

1. Sierra College Boulevard between Olympus Drive and Douglas Boulevard 
2. Sierra College Boulevard between Douglas Boulevard and Renaissance Creek 
3. Sierra College Boulevard between Renaissance Creek and Eureka Road 
4. Sierra College Boulevard between Eureka Road and E Roseville Parkway 
5. Sierra College Boulevard between E Roseville Parkway and Old Auburn Road 
6. Sierra College Boulevard between Old Auburn Road and Sacramento County Line 

 

Proposed Project Trip Generation  
The number of trips anticipated to be generated by the proposed project were approximated using data 
included in Trip Generation, 10th Edition, published by the Institute of Transportation Engineers (ITE). The 
anticipated trip generation characteristics for the proposed project are depicted in Table 1. 
 

Table 1 – Proposed Project Trip Generation 
 

Land Use 
(ITE Land Use Code) 

Size 
(DU) 

Total 
Daily 
Trips 

AM Peak‐Hour  PM Peak‐Hour 

Total 
Trips 

IN  OUT  Total 
Trips 

IN  OUT 

%  Trips  %  Trips  %  Trips  %  Trips 

Congregate Care Facility (253)  145  294  9  60%  5  40%  4  25  53%  13  47%  12 

Proposed Total Trips:  294  9     5     4  25     13     12 

Source: Trip Generation Manual, 10th Edition, ITE 
 

As shown in Table 1, the proposed project is estimated to generate 294 new daily trips, with 9 new trips 
occurring during the AM peak‐hour, and 25 new trips occurring during the PM peak‐hour. 

                                                 
1  Placer Retirement Residence – Intersection Analysis, from Amber Conboy, Placer County Public Works Department, to Alex 
Jewell, Kimley‐Horn, May 14, 2018. 
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TRAFFIC IMPACT ANALYSIS METHODOLOGY 
 

This  traffic  impact  analysis  was  performed  in  accordance  with  the  County’s  traffic  impact  analysis 
guidelines. More specifically, Highway Capacity Manual, 6th Edition (HCM) methodology was specified for 
use for study intersections while the Placer County General Plan was used to analyze roadway segment 
operations. 
 

Level of Service Definitions 
Analysis of  transportation  facility significant environmental  impacts  is based on the concept of Level of 
Service (LOS). The LOS of a facility is a qualitative measure used to describe operational conditions. LOS 
ranges from A (best), which represents minimal delay, to F (worst), which represents heavy delay and a 
facility that is operating at or near its functional capacity. Levels of Service for this study were determined 
using methods defined in the HCM 6th Edition using appropriate traffic analysis software. 
 

The  HCM  includes  procedures  for  analyzing  side‐street  stop  controlled  (SSSC),  all‐way  stop  controlled 
(AWSC), and signalized intersections. The SSSC procedure defines LOS as a function of average control delay 
for each minor street approach movement. Conversely, the AWSC and signalized intersection procedures 
define  LOS  as  a  function  of  average  control  delay  for  the  intersection  as  a  whole.  Table  2  presents 
intersection LOS definitions as defined in the HCM. 
 

Table 2 – Intersection Level of Service Criteria 
 

Level of 
Service 
(LOS) 

Un‐Signalized  Signalized 

Average Control 
Delay* (sec/veh) 

Control Delay per 
Vehicle (sec/veh) 

A  ≤ 10  ≤ 10 

B  > 10 – 15  > 10 – 20 

C  > 15 – 25  > 20 – 35 

D  > 25 – 35  > 35 – 55 

E  > 35 – 50  > 55 – 80 

F  > 50  > 80 

Source: Highway Capacity Manual, 6th Edition 
* Applied to the worst lane/lane group(s) for SSSC 

 

Based on the County’s requirements and direction1, this LOS analysis was conducted for the study facilities 
for the Existing (2017), Cumulative (2036), Existing (2017) plus Proposed Project conditions, and Cumulative 
(2036) plus Proposed Project conditions. 
 
 

EXISTING (2017) CONDITIONS 
 

To  establish  existing  conditions,  traffic  counts  from  the  Granite  Bay  Study  were  used  for  the  study 
intersections and roadway segments. The 24‐hour roadway segment counts were used to evaluate the LOS 
of each roadway segment between study intersections. The levels of service corresponding to the study 
intersections and roadway segments are presented in Table 3 and Table 4. Existing (2017) traffic volumes 
are presented in Exhibit 3. Analysis worksheets for this scenario are provided in Appendix A. 
 

As indicated in Table 3, the study intersections operate between LOS C and LOS E during the AM and PM 
peak‐hour. 
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Table 3 – Existing (2017) Intersection Levels of Service  
  

 

Delay (sec ) LOS

AM 35.5 D

PM 32.5 C

AM 36.5 D

PM 35.5 D

AM 42.0 D

PM 64.5 E

AM 43.5 D

PM 58.5 E

Notes: Bo ld  indicates unacceptable operations. LOS Standard is C for Intersections 1,2, and 3, and E for intersection 4.

ID Intersection Control
Peak  

Hour

Signal

3
Sierra College Boulevard @Eureka 

Road
Signal

Existing (2017)

1
Sierra College Boulevard @ Old 

Auburn Road
Signal

2
Sierra College Boulevard @ E Roseville 

Parkway
Signal

4
Sierra College Boulevard @ Douglas 

Road

 
 

Table 4 presents the daily operating conditions for the study roadway segments. As indicated in Table 4, 
the study segments operate between LOS A and LOS F during a typical weekday for Existing (2017) 
Conditions. 
 

Table 4 – Existing (2017) Roadway Segment Levels of Service 
 

ADT V/C Ratio LOS

Olympus Dr Douglas Blvd
Arterial ‐ Moderate Access 

Control
6 lanes C 26,950 0.50 A

Douglas Blvd
Renaissance 

Creek

Arterial ‐ Moderate Access 

Control
6 lanes C 34,450 0.64 B

Renaissance 

Creek
Eureka Rd

Arterial ‐ Moderate Access 

Control
4 lanes C 32,330 0.90 D

Eureka Rd
E Roseville 

Pkwy

Arterial ‐ Moderate Access 

Control
4 lanes C 23,610 0.66 B

E Roseville 

Pkwy
Old Auburn Rd

Arterial ‐ Moderate Access 

Control
4 lanes C 37,890 1.05 F

Old Auburn Rd County Line
Arterial ‐ Moderate Access 

Control
4 lanes C 41,820 1.16 F

Notes : Bold indicates  unacceptable operations .

Roadway Capac ity  

Classif ication

LOS 

Threshold

Existing (2017)

Sierra College 

Boulevard

Number of 

Lanes
Roadway From To

 

 

 
EXISTING (2017) PLUS PROPOSED PROJECT CONDITIONS 
 

The expected trips to be generated by the project (project trips) were distributed based on existing traffic 
volumes, general knowledge of project area traffic patterns, the proposed project layout, and professional 
judgement. The proposed distribution was presented to, and approved by,  the County at a meeting on 
October 4, 2018. The proposed project trip assignment is depicted in Exhibit 4. The project traffic was added 
to  the Existing  (2017) Conditions and  levels of  service were determined at  the  study  intersections  and 
roadway segments. Traffic volumes for this analysis scenario are presented in Exhibit 5. Analysis worksheets 
for this scenario are provided in Appendix B.  
 

Table 5 presents the peak‐hour intersection and driveway operating conditions for this analysis scenario. 
As indicated in Table 5, the study intersections operate between LOS B and LOS E during the AM and PM 
peak‐hours for the Existing (2017) plus Proposed Project Conditions. 
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Table 5 – Existing (2017) plus Proposed Project Intersection Levels of Service  
  

Delay (sec) LOS Delay (sec) LOS

AM 35.5 D 35.5 D
PM 32.5 C 33.0 C
AM 36.5 D 36.5 D

PM 35.5 D 35.5 D
AM 42.0 D 42.0 D

PM 64.5 E 65.0 E
AM 43.5 D 43.5 D
PM 58.5 E 58.5 E
AM ‐ ‐ 14.5 B
PM ‐ ‐ 15.0 B

Notes: Bold indicates unacceptable operations. LOS Standard is C for Intersections 1,2, 3, and 5, and E for intersection 4. Intersection 5 delay was calculated by 

taking the weighted average for movements yielding the right‐of‐way per the County's Methodology of Assessment.

3 Sierra College Boulevard @Eureka Road Signal

ID Intersection Control
Peak 

Hour

Existing (2017)
Existing (2017) plus 

Proposed Project

1
Sierra College Boulevard @ Old Auburn 

Road
Signal

2
Sierra College Boulevard @ E Roseville 

Parkway
Signal

4
Sierra College Boulevard @ Douglas 

Road
Signal

5 Old Auburn Rd @ Project Dwy TWSC

 

 

Table 6 presents the daily roadway segment operating characteristics for this analysis scenario. As indicated 
in Table 6, the study roadway segments operate from LOS A to LOS F for the Existing (2017) plus Proposed 
Project Conditions. 
 

Table 6 – Existing (2017) plus Proposed Project Roadway Segment Levels of Service 
  

ADT V/C Ratio LOS

Olympus Dr Douglas Blvd
Arterial ‐ Moderate Access 

Control
6 lanes C 27,000 0.50 A

Douglas Blvd
Renaissance 

Creek

Arterial ‐ Moderate Access 

Control
6 lanes C 34,550 0.64 B

Renaissance 

Creek
Eureka Rd

Arterial ‐ Moderate Access 

Control
4 lanes C 32,430 0.90 E

Eureka Rd
E Roseville 

Pkwy

Arterial ‐ Moderate Access 

Control
4 lanes C 23,710 0.66 B

E Roseville 

Pkwy
Old Auburn Rd

Arterial ‐ Moderate Access 

Control
4 lanes C 38,060 1.06 F

Old Auburn Rd County Line
Arterial ‐ Moderate Access 

Control
4 lanes C 41,880 1.16 F

Notes : Bold indicates  unacceptable operations .

LOS 

Threshold

Existing p lus Project (2017)

Sierra College 

Boulevard

Roadway From To
Roadway Capac ity  

Classif ication

Number of 

Lanes

 
 
 

CUMULATIVE (2036) CONDITIONS 
 

To establish cumulative conditions, existing traffic counts from the Granite Bay Study were adjusted using 
the Granite Bay Travel Demand Model by adding the growth between the base year and the future year to 
the  existing  traffic  counts.  The  levels  of  service  corresponding  to  the  study  intersections  and  roadway 
segments are presented in Table 7 and Table 8. Cumulative (2036) traffic volumes are presented in Exhibit 
6. Analysis worksheets for this scenario are provided in Appendix C. 
 

As indicated in Table 7 the study intersections operate between LOS C and LOS E during the AM and PM 
peak‐hour for the Cumulative (2036) Conditions. 
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Table 7 – Cumulative (2036) Intersection Levels of Service  
 

Delay  (sec ) LOS

AM 36.5 D

PM 34.0 C

AM 35.5 D

PM 37.5 D

AM 47.0 D

PM 46.5 D

AM 68.0 E

PM 72.0 E

Notes: Bo ld  indicates unacceptable operations. LOS Standard is C for Intersections 1,2, and 3, and E for intersection 4. 

Sierra College Boulevard @Eureka Road Signal

2
Sierra College Boulevard @ E Roseville 

Parkway
Signal

4 Sierra College Boulevard @ Douglas Road Signal

ID Intersection Control
Peak 

Hour

Cumulative (2036)

1 Sierra College Boulevard @ Old Auburn Road Signal

3

 
 

Table 8 presents the daily operating conditions for the study roadway segments. As indicated in Table 8, 
the study segments operate between LOS B and LOS E during a typical weekday for the Cumulative (2036) 
Conditions. Under cumulative conditions, it was assumed that the entirety of Sierra College Boulevard 
was a six‐lane roadway.  
 

Table 8 – Cumulative (2036) Roadway Segment Levels of Service 
 

ADT V/C Ratio LOS

Olympus Dr Douglas Blvd
Arterial ‐ Moderate Access 

Control
6 lanes C 33,930 0.63 B

Douglas Blvd
Renaissance 

Creek

Arterial ‐ Moderate Access 

Control
6 lanes C 42,990 0.80 C

Renaissance 

Creek
Eureka Rd

Arterial ‐ Moderate Access 

Control
6 lanes C 40,650 0.75 C

Eureka Rd
E Roseville 

Pkwy

Arterial ‐ Moderate Access 

Control
6 lanes C 32,530 0.60 B

E Roseville 

Pkwy
Old Auburn Rd

Arterial ‐ Moderate Access 

Control
6 lanes C 50,970 0.94 E

Old Auburn Rd County Line
Arterial ‐ Moderate Access 

Control
6 lanes C 51,190 0.95 E

Notes : Bold indicates  unacceptable operations .

LOS 

Threshold

Cumultative (2036)

Sierra College 

Boulevard

Roadway From To
Roadway Capac ity  

Classif ication

Number of 

Lanes

 

 
 

CUMULATIVE (2036) PLUS PROPOSED PROJECT CONDITIONS 
 

Similar to the Existing (2017) plus Proposed Project Conditions, the expected project traffic was added to 
the Cumulative  (2036) Conditions and  levels of service were determined at  the study  intersections and 
roadway segments. Traffic volumes for this analysis scenario are presented in Exhibit 7. Analysis worksheets 
for this scenario are provided in Appendix D.  
 

Table 9 presents the peak‐hour intersection and driveway operating conditions for this analysis scenario. 
As indicated in Table 9, the study intersections operate from LOS C to LOS E during the AM and PM peak‐
hours for the Cumulative (2036) plus Proposed Project Conditions. 
 
 
 
 
 
 



Placer Retirement Residence    Placer County, 
Environmental Impact Review    California 

 

  November 2, 2018 

 
 

 

Table 9 – Cumulative (2036) plus Proposed Project Intersection Levels of Service  
 

Delay (sec) LOS Delay (sec) LOS

AM 36.5 D 36.5 D
PM 34.0 C 34.5 C
AM 35.5 D 35.5 D

PM 37.5 D 37.5 D
AM 47.0 D 47.0 D
PM 46.5 D 47.0 D
AM 68.0 E 68.0 E
PM 72.0 E 72.5 E
AM ‐ ‐ 14.5 B
PM ‐ ‐ 17.0 C

3 Sierra College Boulevard @Eureka Road Signal

Cumulative (2036) Plus 

Proposed Project
Cumulative (2036)

1
Sierra College Boulevard @ Old Auburn 

Road
Signal

Peak 

Hour
ID Intersection Control

5 Old Auburn Road @ Project Driveway TWSC

4
Sierra College Boulevard @ Douglas 

Road
Signal

2
Sierra College Boulevard @ E Roseville 

Parkway
Signal

Notes: Bold indicates unacceptable operations. LOS Standard is C for Intersections 1,2, 3, and 5, and E for intersection 4. Intersection 5 delay was calculated by 

taking the weighted average for movements yielding the right‐of‐way per the County's Methodology of Assessment.
 

 

Table 10 presents the roadway segment operating characteristics for this analysis scenario. As indicated in 
Table 10, the study roadway segments operate from LOS B to LOS E for the Cumulative (2036) plus Proposed 
Project  Conditions.  Under  cumulative  conditions,  it  was  assumed  that  the  entirety  of  Sierra  College 
Boulevard was a six‐lane segment. 
 

Table 10 – Cumulative (2036) plus Proposed Project Segment Levels of Service 
 

ADT V/C Ratio LOS

Olympus Dr Douglas Blvd
Arterial ‐ Moderate Access 

Control
6 lanes C 33,980 0.63 B

Douglas Blvd
Renaissance 

Creek

Arterial ‐ Moderate Access 

Control
6 lanes C 43,090 0.80 C

Renaissance 

Creek
Eureka Rd

Arterial ‐ Moderate Access 

Control
6 lanes C 40,750 0.75 C

Eureka Rd
E Roseville 

Pkwy

Arterial ‐ Moderate Access 

Control
6 lanes C 32,630 0.60 B

E Roseville 

Pkwy
Old Auburn Rd

Arterial ‐ Moderate Access 

Control
6 lanes C 51,140 0.95 E

Old Auburn Rd County Line
Arterial ‐ Moderate Access 

Control
6 lanes C 51,240 0.95 E

Notes : Bold indicates  unacceptable operations .

Cumulative (2036) p lus Project 
Roadway From To

Sierra College 

Boulevard

Roadway Capac ity  

Classif ication

Number of 

Lanes

LOS 

Threshold

 
 

IMPACTS AND MITIGATION 
 

Regulatory Setting  
The Placer County General Plan2 outlines goals and policies to identify impact significance criteria for Placer 
County. The following transportation policies in the General Plan are relevant for this study: 
 

Policy 3.A.5.  Through‐traffic  shall  be  accommodated  in  a  manner  that  discourages  the  use  of 
neighborhood roadways, particularly local streets. This through‐traffic, including through 
truck traffic, shall be directed to appropriate routes in order to maintain public safety and 
local quality of life. 

 

                                                 
2 Placer County General Plan. Placer County. May 2013. 
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Policy 3.A.7.  The  County  shall  develop  and  manage  its  roadway  system  to  maintain  the  following 
minimum levels of service (LOS), or as otherwise specified in a community or specific plan. 

 

a. LOS "C" on rural roadways, except within one‐half mile of state highways where 
the standard shall be LOS "D". 

b. LOS  "C"  on  urban/suburban  roadways  except  within  one‐half  mile  of  state 
highways where the standard shall be LOS "D". 

c. An  LOS no worse  than  specified  in  the Placer County Congestion Management 
Program (CMP) for the state highway system. 

 

Temporary slippage in LOS C may be acceptable at specific locations until adequate funding 
has been collected for the construction of programmed improvements. 
 

The County may allow exceptions to the level of service standards where it finds that the 
improvements or other measures required to achieve the LOS standards are unacceptable 
based on established criteria. In allowing any exception to the standards, the County shall 
consider the following factors: 
 

 The number of hours per day that the intersection or roadway segment would 
operate at conditions worse than the standard.  

 The ability of the required improvement to significantly reduce peak hour delay 
and improve traffic operations. 

 The right‐of‐way needs and the physical impacts on surrounding properties. 
 The visual aesthetics of the required improvement and its impact on community 

identity and character. 
 Environmental impacts including air quality and noise impacts. 
 Construction and right‐of‐way acquisition costs. 
 The impacts on general safety. 
 The impacts of the required construction phasing and traffic maintenance. 
 The impacts on quality of life as perceived by residents. 
 Consideration of other environmental, social, or economic factors on which the 

County may base findings to allow an exceedance of the standards. 
 

Exceptions to the standards will only be allowed after all feasible measures and options are 
explored, including alternative forms of transportation. 

 

Policy 3.A.8.  The County shall work with neighboring jurisdictions to provide acceptable and compatible 
levels  of  service  and  joint  funding  on  the  roadways  that may  occur  on  the  circulation 
network in the Cities and the unincorporated area. 

 

Policy 3.A.11.  The County  shall  require an analysis of  the effects of  traffic  from all  land development 
projects. Each such project shall construct or fund improvements necessary to mitigate the 
effects of  traffic  from the project consistent with Policy 3.A.7. Such  improvements may 
include a fair share of improvements that provide benefits to others. 

 

Policy 3.B.1.  The  County  shall  work with  transit  providers  to  plan  and  implement  additional  transit 
services within and to the County that are timely, cost‐effective, and responsive to growth 
patterns and existing and future transit demand. 
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Policy 3.D.12.  Provide  safe  and  comfortable  routes  for  walking,  cycling,  and  where  feasible,  public 
transportation, to encourage use of these modes of transportation, enable convenient and 
active travel as part of daily activities, reduce pollution, and meet the needs of all users of 
the roadway system. 

 

The Granite Bay Community Plan3 is a long‐range planning document designed to guide development in a 
manner that enhances the quality of  life  in the Granite Bay community. The Community Plan sets forth 
goals, policies, standards and implementation measures to guide future development in Granite Bay.  
 

Policy 3.A.7 of the Placer County General Plan establishes a general LOS minimum for the County, but it 
also allows community or specific plans to  include policies  that establish a minimum LOS standard that 
differs from the Countywide LOS minimums identified in Policy 3.A.7. Therefore, the following policies in 
the Granite Bay Community Plan specify the following minimum LOS standards: 
 

Policy 1.3  The  level  of  service  (LOS)  on  major  roadways  (i.e.,  arterial  and  collector  routes)  and 
intersections shall be at Level "C" or better during the A.M. and/or P.M. peak hour. The 
exceptions  to  this  are  intersections  along  Auburn‐Folsom  from  Douglas  Boulevard 
southerly, and along Douglas Boulevard  from Auburn‐Folsom Road westerly, where the 
level of service shall be LOS “E” or better during the A.M. and/or P.M. peak hour. 

 

Policy 1.4  The intersection of Douglas Boulevard and Sierra College Boulevard shall have a LOS goal 
of “E” or better. The County shall work towards providing LOS E at this  location until all 
reasonable improvements (three through lanes, two left turn lanes and a separate right 
turn  lane  on  all  approaches)  are  made.  It  is  recognized  that  after  all  reasonable 
improvements have been made that the LOS may become worse than LOS “E” during the 
A.M. and/or P.M. peak hour. 

 

Policy 1.5  Land development projects shall be approved only if LOS C (or the exception cited earlier) 
can be achieved on roads and  intersections after: a)  traffic  from approved projects has 
been  added  to  the  system,  and  b)  improvements  funded  by  the  capital  improvement 
program  (CIP) have been  constructed.  This will  result  in  temporary  slippage of  the LOS 
below  the  adopted  standards  until  adequate  funding  has  been  collected  for  the 
construction of CIP improvements. 

 

Thresholds of Significance 
Policy 3.A.7 in the County’s General Plan establishes a minimum LOS C standard for County roadways and 
intersections, except within one‐half mile of state highways where the standard shall be LOS D (All roadway 
segments and Intersection #1, Intersection #2, Intersection #3, and Intersection #5). However, Policy 3.A.7 
also states that a community or specific plan can specify a different minimum LOS standard. Also noted 
previously, the Granite Bay Community Plan LOS policy establishes a LOS C standard for major roadways 
and intersections during the AM and PM peak‐hours, with the exception of  intersections along Douglas 
Boulevard west of Auburn Folsom Road (Intersection #4), where a LOS E or better standard is applied during 
the AM and PM peak‐hours. 
 

The Placer County Department of Public Works Impact Analysis Methodology of Assessment Memorandum4 
identifies the use of a 0.05 increase in the volume‐to‐capacity (v/c) ratio or an increase in ADT of 100 or 
more project generated trips per lane as the threshold as the significance criteria for determining impacts 

                                                 
3 Granite Bay Community Plan. Placer County. February 2012. 
4 Impact Analysis Methodology of Assessment Memorandum. Ken Grehm, Director Placer County Public Works. September 30, 
2015. 
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to roadway segments that already operate unacceptably. In addition, the memorandum identifies a four 
(4)‐second threshold for signalized intersections and 2.5‐second threshold for unsignalized intersections as 
the significance criteria for determining impacts to intersections that already operate unacceptably. 
 

Therefore, a project would have a significant impact if it: 
 

1. Causes a signalized intersection or roadway in Placer County to worsen from an acceptable LOS to 
an unacceptable LOS during the AM or PM peak‐hours. 

2. Causes  an  unsignalized  intersection  in  Placer  County  to worsen  from  an  acceptable  LOS  to  an 
unacceptable LOS during the AM or PM peak‐hours and cause the intersection to meet the MUTCD 
peak hour traffic signal warrant. 

3. Increases  the  volume‐to‐capacity  ratio  (v/c)  by  0.05  or more  on  a  roadway  segment  in  Placer 
County that is currently (or projected to be) operating at an unacceptable LOS. 

4. Increases the average daily traffic (ADT) volume by 100 or more project generated trips per lane 
on  a  roadway  segment  in  Placer  County  that  is  currently  (or  projected  to  be)  operating  at  an 
unacceptable LOS. 

5. Causes a signalized intersection in Placer County that is currently (or projected to be) operating at 
an unacceptable LOS during the AM or PM peak‐hours to experience an  increase  in the overall 
average intersection delay of 4 seconds or greater. 

6. Causes an unsignalized intersection in Placer County that is currently (or projected to be) operating 
at an unacceptable LOS during the AM or PM peak‐hours and meets the MUTCD peak hour traffic 
signal warrant to experience a 2.5‐second or greater increase in delay. 

 

Impacts and Mitigations 
As reflected in Table 5 and Table 9, with the addition of the proposed project to Existing (2017) Conditions 
and Cumulative (2036) conditions, the delay increases by less than 4 seconds at all study intersections and 
no intersections fall from acceptable to unacceptable operations. As reflected in Table 6 and Table 10, with 
the addition of the proposed project to Existing (2017) Conditions and Cumulative (2036) conditions, the 
v/c ratio increases by less than 0.05 on all study segments and the project does not add more than 100 
trips per lane to any study segment. Therefore, no mitigations are required. 
 
 
 
Attachments: 
 

  Exhibit 1 – Project Vicinity Map 
  Exhibit 2 – Study Intersections, Traffic Control, and Lane Geometries 
  Exhibit 3 – Existing (2017) Peak‐Hour Traffic Volumes 
  Exhibit 4 – Trip Assignment 
  Exhibit 5 – Existing (2017) plus Proposed Project Peak‐Hour Traffic Volumes 
  Exhibit 6 – Cumulative (2036) Peak‐Hour Traffic Volumes 
  Exhibit 7 – Cumulative (2036) plus Proposed Project Peak‐Hour Traffic Volumes 
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Exhibit 2
Study Intersections, Traffic Control, and Lane Geometries
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Exhibit 3
Existing (2017) Peak-Hour Traffic Volumes
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Trip Assignment

Placer Retirement Residence - EIR
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Exhibit 5
Existing (2017) plus Proposed Project Peak-Hour Traffic Volumes

Placer Retirement Residence - EIR
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Exhibit 6
Cumulative (2035) Peak-Hour Traffic Volumes

Placer Retirement Residence - EIR
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Exhibit 7
Cumulative (2035) plus Proposed Project Peak-Hour Traffic Volumes

Placer Retirement Residence - EIR
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Placer County Retirement Residence Existing Conditions
1: Sierra College Boulevard & Old Auburn Road AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 264 98 257 58 117 33 192 1316 28 17 950 186
Future Volume (veh/h) 264 98 257 58 117 33 192 1316 28 17 950 186
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 287 107 279 63 127 36 209 1430 30 18 1033 202
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 314 355 301 130 162 137 270 1924 858 60 1766 788
Arrive On Green 0.18 0.19 0.19 0.07 0.09 0.09 0.08 0.54 0.54 0.03 0.50 0.50
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 287 107 279 63 127 36 209 1430 30 18 1033 202
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 19.0 5.9 20.8 4.1 8.0 2.5 7.1 37.1 1.1 1.2 24.7 8.8
Cycle Q Clear(g_c), s 19.0 5.9 20.8 4.1 8.0 2.5 7.1 37.1 1.1 1.2 24.7 8.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 314 355 301 130 162 137 270 1924 858 60 1766 788
V/C Ratio(X) 0.91 0.30 0.93 0.48 0.78 0.26 0.77 0.74 0.03 0.30 0.58 0.26
Avail Cap(c_a), veh/h 386 355 301 312 229 194 605 1924 858 312 1766 788
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 41.7 47.8 53.4 53.7 51.2 54.3 21.1 12.9 56.6 21.4 17.4
Incr Delay (d2), s/veh 20.7 0.7 33.6 1.0 17.1 2.0 1.8 2.6 0.1 1.0 0.8 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.1 2.8 10.9 1.9 4.5 1.1 3.1 14.7 0.4 0.5 9.8 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.2 42.5 81.4 54.5 70.8 53.3 56.1 23.8 12.9 57.6 22.3 17.8
LnGrp LOS E D F D E D E C B E C B
Approach Vol, veh/h 673 226 1669 1253
Approach Delay, s/veh 70.0 63.5 27.6 22.0
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.1 70.7 12.8 28.5 13.4 65.3 25.2 16.1
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.2 39.1 6.1 22.8 9.1 26.7 21.0 10.0
Green Ext Time (p_c), s 0.0 0.2 0.0 0.0 0.3 9.1 0.2 0.5

Intersection Summary
HCM 6th Ctrl Delay 35.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Placer County Retirement Residence Existing Conditions
2: Sierra College Boulevard & E Roseville Parkway AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 74 176 495 58 340 147 594 1010 33 97 602 24
Future Volume (veh/h) 74 176 495 58 340 147 594 1010 33 97 602 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 80 191 0 63 370 0 646 1098 0 105 654 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 461 130 473 713 1999 130 1525
Arrive On Green 0.07 0.13 0.00 0.07 0.13 0.00 0.21 0.56 0.00 0.07 0.43 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 80 191 0 63 370 0 646 1098 0 105 654 0
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.2 5.9 0.0 4.1 12.1 0.0 21.9 23.5 0.0 7.0 15.5 0.0
Cycle Q Clear(g_c), s 5.2 5.9 0.0 4.1 12.1 0.0 21.9 23.5 0.0 7.0 15.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 124 461 130 473 713 1999 130 1525
V/C Ratio(X) 0.64 0.41 0.48 0.78 0.91 0.55 0.81 0.43
Avail Cap(c_a), veh/h 238 572 238 583 893 1999 238 1525
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.4 48.0 0.0 53.4 50.3 0.0 46.5 16.6 0.0 54.8 24.0 0.0
Incr Delay (d2), s/veh 2.1 1.0 0.0 1.0 7.9 0.0 9.7 1.1 0.0 4.5 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 2.6 0.0 1.8 5.8 0.0 10.1 9.1 0.0 3.2 6.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.4 49.0 0.0 54.5 58.2 0.0 56.2 17.7 0.0 59.2 24.3 0.0
LnGrp LOS E D D E E B E C
Approach Vol, veh/h 271 A 433 A 1744 A 759 A
Approach Delay, s/veh 51.2 57.7 32.0 29.1
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.8 73.2 12.8 21.3 28.8 57.2 12.4 21.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 31.0 34.3 16.0 * 20
Max Q Clear Time (g_c+I1), s9.0 25.5 6.1 7.9 23.9 17.5 7.2 14.1
Green Ext Time (p_c), s 0.1 12.2 0.0 1.1 0.9 5.7 0.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 36.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing Conditions
3: Sierra College Boulevard & Eureka Road AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 152 47 38 232 274 68 1086 37 144 671 135
Future Volume (veh/h) 111 152 47 38 232 274 68 1086 37 144 671 135
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 121 165 0 41 252 0 74 1180 0 157 729 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 147 226 215 356 122 1385 185 1460
Arrive On Green 0.08 0.12 0.00 0.06 0.10 0.00 0.07 0.39 0.00 0.10 0.41 0.00
Sat Flow, veh/h 1781 1870 1585 3456 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 121 165 0 41 252 0 74 1180 0 157 729 0
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1728 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 8.0 10.2 0.0 1.4 8.2 0.0 4.8 36.4 0.0 10.4 18.2 0.0
Cycle Q Clear(g_c), s 8.0 10.2 0.0 1.4 8.2 0.0 4.8 36.4 0.0 10.4 18.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 147 226 215 356 122 1385 185 1460
V/C Ratio(X) 0.82 0.73 0.19 0.71 0.61 0.85 0.85 0.50
Avail Cap(c_a), veh/h 238 301 461 572 238 1385 386 1460
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.2 50.9 0.0 53.4 52.3 0.0 54.3 33.5 0.0 52.8 26.2 0.0
Incr Delay (d2), s/veh 5.2 8.7 0.0 0.2 4.4 0.0 1.8 6.8 0.0 4.1 1.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 5.2 0.0 0.6 3.9 0.0 2.2 16.1 0.0 4.7 7.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.4 59.6 0.0 53.6 56.7 0.0 56.1 40.3 0.0 56.9 27.4 0.0
LnGrp LOS E E D E E D E C
Approach Vol, veh/h 286 A 293 A 1254 A 886 A
Approach Delay, s/veh 59.5 56.2 41.2 32.7
Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 52.5 11.5 20.2 13.9 55.0 13.9 17.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s26.0 39.3 16.0 19.3 16.0 * 49 16.0 19.3
Max Q Clear Time (g_c+I1), s12.4 38.4 3.4 12.2 6.8 20.2 10.0 10.2
Green Ext Time (p_c), s 0.2 0.7 0.0 0.6 0.0 8.3 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 42.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing Conditions
4: Sierra College Boulevard & Douglas Boulevard AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 1156 172 226 1685 113 438 811 125 208 581 171
Future Volume (veh/h) 184 1156 172 226 1685 113 438 811 125 208 581 171
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 1257 187 246 1832 0 476 882 136 226 632 186
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 259 1659 508 508 2112 534 1335 409 288 748 216
Arrive On Green 0.07 0.32 0.32 0.15 0.41 0.00 0.15 0.26 0.26 0.08 0.19 0.19
Sat Flow, veh/h 3456 5106 1564 3456 5106 1585 3456 5106 1565 3456 3928 1134
Grp Volume(v), veh/h 200 1257 187 246 1832 0 476 882 136 226 546 272
Grp Sat Flow(s),veh/h/ln1728 1702 1564 1728 1702 1585 1728 1702 1565 1728 1702 1658
Q Serve(g_s), s 6.8 26.5 7.1 7.8 39.4 0.0 16.2 18.5 5.6 7.7 18.6 19.1
Cycle Q Clear(g_c), s 6.8 26.5 7.1 7.8 39.4 0.0 16.2 18.5 5.6 7.7 18.6 19.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.68
Lane Grp Cap(c), veh/h 259 1659 508 508 2112 534 1335 409 288 648 316
V/C Ratio(X) 0.77 0.76 0.37 0.48 0.87 0.89 0.66 0.33 0.79 0.84 0.86
Avail Cap(c_a), veh/h 461 1659 508 508 2112 605 1335 409 605 681 332
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.5 36.3 13.0 47.0 32.2 0.0 49.8 39.6 15.9 53.9 46.9 47.1
Incr Delay (d2), s/veh 1.9 3.3 2.0 0.3 4.2 0.0 13.3 1.3 0.6 1.8 9.6 20.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 11.0 4.1 3.3 16.0 0.0 7.8 7.6 3.1 3.3 8.5 9.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.3 39.6 15.1 47.3 36.3 0.0 63.1 40.9 16.5 55.8 56.4 67.3
LnGrp LOS E D B D D E D B E E E
Approach Vol, veh/h 1644 2078 A 1494 1044
Approach Delay, s/veh 38.8 37.6 45.8 59.1
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.6 45.0 22.5 28.8 13.0 55.6 14.0 37.4
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s14.0 39.0 21.0 24.0 16.0 39.0 21.0 24.0
Max Q Clear Time (g_c+I1), s9.8 28.5 18.2 21.1 8.8 41.4 9.7 20.5
Green Ext Time (p_c), s 0.2 7.5 0.3 1.7 0.2 0.0 0.3 2.2

Intersection Summary
HCM 6th Ctrl Delay 43.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing Conditions
1: Sierra College Boulevard & Old Auburn Road PM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 192 94 206 31 66 17 313 1268 47 19 1515 306
Future Volume (veh/h) 192 94 206 31 66 17 313 1268 47 19 1515 306
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 204 100 219 33 70 18 333 1349 50 20 1612 326
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 233 292 244 100 152 129 396 2118 945 66 1841 811
Arrive On Green 0.13 0.15 0.15 0.06 0.08 0.08 0.11 0.59 0.59 0.04 0.51 0.51
Sat Flow, veh/h 1795 1885 1572 1795 1885 1598 3483 3582 1598 1795 3582 1577
Grp Volume(v), veh/h 204 100 219 33 70 18 333 1349 50 20 1612 326
Grp Sat Flow(s),veh/h/ln 1795 1885 1572 1795 1885 1598 1742 1791 1598 1795 1791 1577
Q Serve(g_s), s 13.4 5.7 16.4 2.1 4.3 1.3 11.2 29.6 1.6 1.3 47.7 15.2
Cycle Q Clear(g_c), s 13.4 5.7 16.4 2.1 4.3 1.3 11.2 29.6 1.6 1.3 47.7 15.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 233 292 244 100 152 129 396 2118 945 66 1841 811
V/C Ratio(X) 0.88 0.34 0.90 0.33 0.46 0.14 0.84 0.64 0.05 0.31 0.88 0.40
Avail Cap(c_a), veh/h 389 303 253 314 231 196 610 2118 945 314 1841 811
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 45.2 49.8 54.5 52.6 51.3 52.1 16.1 10.3 56.3 25.8 17.9
Incr Delay (d2), s/veh 6.2 1.1 31.9 0.7 4.3 1.0 3.8 1.5 0.1 1.0 5.5 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.3 2.7 8.5 1.0 2.2 0.5 5.0 11.3 0.6 0.6 19.9 5.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.4 46.3 81.7 55.2 57.0 52.3 55.9 17.6 10.5 57.3 31.2 18.6
LnGrp LOS E D F E E D E B B E C B
Approach Vol, veh/h 523 121 1732 1958
Approach Delay, s/veh 65.5 55.8 24.7 29.4
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.4 76.7 10.7 24.3 17.6 67.4 19.6 15.4
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.3 31.6 4.1 18.4 13.2 49.7 15.4 6.3
Green Ext Time (p_c), s 0.0 6.5 0.0 0.2 0.4 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 32.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Placer County Retirement Residence Existing Conditions
2: Sierra College Boulevard & E Roseville Parkway PM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 321 858 43 199 91 525 910 41 110 1004 66
Future Volume (veh/h) 81 321 858 43 199 91 525 910 41 110 1004 66
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 86 341 0 46 212 0 559 968 0 117 1068 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 127 436 117 417 622 2047 143 1692
Arrive On Green 0.07 0.12 0.00 0.07 0.12 0.00 0.18 0.57 0.00 0.08 0.47 0.00
Sat Flow, veh/h 1795 3582 1598 1795 3582 1598 3483 3582 1598 1795 3582 1598
Grp Volume(v), veh/h 86 341 0 46 212 0 559 968 0 117 1068 0
Grp Sat Flow(s),veh/h/ln1795 1791 1598 1795 1791 1598 1742 1791 1598 1795 1791 1598
Q Serve(g_s), s 5.6 11.1 0.0 2.9 6.7 0.0 18.8 19.0 0.0 7.7 26.9 0.0
Cycle Q Clear(g_c), s 5.6 11.1 0.0 2.9 6.7 0.0 18.8 19.0 0.0 7.7 26.9 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 127 436 117 417 622 2047 143 1692
V/C Ratio(X) 0.68 0.78 0.39 0.51 0.90 0.47 0.82 0.63
Avail Cap(c_a), veh/h 239 576 239 588 755 2047 239 1692
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.4 51.1 0.0 53.8 49.8 0.0 48.2 15.1 0.0 54.4 23.8 0.0
Incr Delay (d2), s/veh 2.3 6.7 0.0 0.8 2.1 0.0 10.8 0.8 0.0 4.3 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 5.2 0.0 1.3 3.1 0.0 8.9 7.3 0.0 3.6 10.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.8 57.8 0.0 54.6 51.9 0.0 59.0 15.9 0.0 58.7 24.8 0.0
LnGrp LOS E E D D E B E C
Approach Vol, veh/h 427 A 258 A 1527 A 1185 A
Approach Delay, s/veh 57.6 52.4 31.7 28.1
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 74.3 11.8 20.3 25.4 62.4 12.5 19.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 26.0 39.3 16.0 * 20
Max Q Clear Time (g_c+I1), s9.7 21.0 4.9 13.1 20.8 28.9 7.6 8.7
Green Ext Time (p_c), s 0.1 11.5 0.0 1.5 0.6 6.7 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 35.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing Conditions
3: Sierra College Boulevard & Eureka Road PM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 119 336 82 41 151 198 102 987 37 221 1015 160
Future Volume (veh/h) 119 336 82 41 151 198 102 987 37 221 1015 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 127 357 0 44 161 0 109 1050 0 235 1080 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 154 382 223 647 162 1024 262 1173
Arrive On Green 0.09 0.20 0.00 0.06 0.18 0.00 0.09 0.29 0.00 0.15 0.33 0.00
Sat Flow, veh/h 1795 1885 1598 3483 3582 1598 1795 3582 1598 1795 3582 1598
Grp Volume(v), veh/h 127 357 0 44 161 0 109 1050 0 235 1080 0
Grp Sat Flow(s),veh/h/ln1795 1885 1598 1742 1791 1598 1795 1791 1598 1795 1791 1598
Q Serve(g_s), s 8.3 22.4 0.0 1.4 4.6 0.0 7.1 34.3 0.0 15.4 34.8 0.0
Cycle Q Clear(g_c), s 8.3 22.4 0.0 1.4 4.6 0.0 7.1 34.3 0.0 15.4 34.8 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 154 382 223 647 162 1024 262 1173
V/C Ratio(X) 0.82 0.94 0.20 0.25 0.67 1.03 0.90 0.92
Avail Cap(c_a), veh/h 389 382 610 647 239 1024 314 1173
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.9 47.1 0.0 53.2 42.2 0.0 52.9 42.8 0.0 50.3 38.8 0.0
Incr Delay (d2), s/veh 4.1 30.5 0.0 0.2 0.3 0.0 1.8 34.8 0.0 21.6 13.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 13.5 0.0 0.6 2.1 0.0 3.2 19.4 0.0 8.3 16.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.1 77.6 0.0 53.4 42.5 0.0 54.7 77.7 0.0 71.9 51.9 0.0
LnGrp LOS E E D D D F E D
Approach Vol, veh/h 484 A 205 A 1159 A 1315 A
Approach Delay, s/veh 72.5 44.9 75.5 55.5
Approach LOS E D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s21.5 40.0 11.7 30.0 16.5 45.0 14.3 27.4
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s21.0 34.3 21.0 24.3 16.0 * 39 26.0 19.3
Max Q Clear Time (g_c+I1), s17.4 36.3 3.4 24.4 9.1 36.8 10.3 6.6
Green Ext Time (p_c), s 0.1 0.0 0.0 0.0 0.1 1.9 0.1 1.0

Intersection Summary
HCM 6th Ctrl Delay 64.7
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing Conditions
4: Sierra College Boulevard & Douglas Boulevard PM Peak-Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 394 1589 281 310 1354 238 446 876 206 248 765 148
Future Volume (veh/h) 394 1589 281 310 1354 238 446 876 206 248 765 148
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 419 1690 299 330 1440 0 474 932 219 264 814 157
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 466 1784 554 546 1971 522 1338 415 313 867 166
Arrive On Green 0.13 0.35 0.35 0.16 0.38 0.00 0.15 0.26 0.26 0.09 0.20 0.20
Sat Flow, veh/h 3483 5147 1598 3483 5147 1598 3483 5147 1598 3483 4336 830
Grp Volume(v), veh/h 419 1690 299 330 1440 0 474 932 219 264 643 328
Grp Sat Flow(s),veh/h/ln1742 1716 1598 1742 1716 1598 1742 1716 1598 1742 1716 1736
Q Serve(g_s), s 17.8 47.9 15.1 13.2 36.0 0.0 20.1 24.5 12.0 11.2 27.7 28.0
Cycle Q Clear(g_c), s 17.8 47.9 15.1 13.2 36.0 0.0 20.1 24.5 12.0 11.2 27.7 28.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 466 1784 554 546 1971 522 1338 415 313 686 347
V/C Ratio(X) 0.90 0.95 0.54 0.60 0.73 0.91 0.70 0.53 0.84 0.94 0.95
Avail Cap(c_a), veh/h 534 1784 554 546 1971 604 1338 415 488 686 347
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.0 47.7 17.6 58.9 39.6 0.0 62.7 50.2 22.0 67.2 59.1 59.2
Incr Delay (d2), s/veh 15.5 12.0 3.7 1.4 2.4 0.0 15.0 1.7 1.6 4.5 20.6 34.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.7 21.8 6.0 5.9 15.2 0.0 9.8 10.6 4.6 5.1 13.7 15.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.5 59.7 21.3 60.3 42.1 0.0 77.8 51.9 23.6 71.7 79.7 93.7
LnGrp LOS E E C E D E D C E E F
Approach Vol, veh/h 2408 1770 A 1625 1235
Approach Delay, s/veh 58.4 45.5 55.6 81.7
Approach LOS E D E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s29.5 58.0 26.5 36.0 24.1 63.4 17.5 45.0
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s20.0 52.0 26.0 30.0 23.0 51.0 21.0 35.0
Max Q Clear Time (g_c+I1), s15.2 49.9 22.1 30.0 19.8 38.0 13.2 26.5
Green Ext Time (p_c), s 0.3 2.0 0.4 0.0 0.3 8.0 0.3 5.0

Intersection Summary
HCM 6th Ctrl Delay 58.6
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Placer County Retirement Residence Existing plus Project Conditions
1: Sierra College Boulevard & Old Auburn Road AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 266 98 258 58 117 33 193 1316 28 17 950 188
Future Volume (veh/h) 266 98 258 58 117 33 193 1316 28 17 950 188
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 289 107 280 63 127 36 210 1430 30 18 1033 204
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 316 357 303 130 162 137 271 1920 856 60 1761 786
Arrive On Green 0.18 0.19 0.19 0.07 0.09 0.09 0.08 0.54 0.54 0.03 0.50 0.50
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 289 107 280 63 127 36 210 1430 30 18 1033 204
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 19.1 5.9 20.8 4.1 8.0 2.5 7.2 37.2 1.1 1.2 24.8 8.9
Cycle Q Clear(g_c), s 19.1 5.9 20.8 4.1 8.0 2.5 7.2 37.2 1.1 1.2 24.8 8.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 316 357 303 130 162 137 271 1920 856 60 1761 786
V/C Ratio(X) 0.91 0.30 0.92 0.48 0.78 0.26 0.77 0.74 0.04 0.30 0.59 0.26
Avail Cap(c_a), veh/h 386 357 303 312 229 194 605 1920 856 312 1761 786
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.4 41.6 47.7 53.4 53.7 51.2 54.2 21.2 12.9 56.6 21.5 17.5
Incr Delay (d2), s/veh 21.0 0.7 33.1 1.0 17.1 2.0 1.8 2.7 0.1 1.0 0.9 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.1 2.8 10.9 1.9 4.5 1.1 3.1 14.8 0.4 0.5 9.9 3.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.5 42.4 80.8 54.5 70.8 53.3 56.0 23.9 13.0 57.6 22.4 17.9
LnGrp LOS E D F D E D E C B E C B
Approach Vol, veh/h 676 226 1670 1255
Approach Delay, s/veh 69.9 63.5 27.7 22.2
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.1 70.5 12.8 28.6 13.4 65.2 25.3 16.1
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.2 39.2 6.1 22.8 9.2 26.8 21.1 10.0
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0 0.3 9.1 0.2 0.5

Intersection Summary
HCM 6th Ctrl Delay 35.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Placer County Retirement Residence Existing plus Project Conditions
2: Sierra College Boulevard & E Roseville Parkway AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 74 176 496 58 340 147 595 1011 33 97 603 24
Future Volume (veh/h) 74 176 496 58 340 147 595 1011 33 97 603 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 80 191 0 63 370 0 647 1099 0 105 655 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 461 130 473 714 1999 130 1524
Arrive On Green 0.07 0.13 0.00 0.07 0.13 0.00 0.21 0.56 0.00 0.07 0.43 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 80 191 0 63 370 0 647 1099 0 105 655 0
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.2 5.9 0.0 4.1 12.1 0.0 21.9 23.5 0.0 7.0 15.5 0.0
Cycle Q Clear(g_c), s 5.2 5.9 0.0 4.1 12.1 0.0 21.9 23.5 0.0 7.0 15.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 124 461 130 473 714 1999 130 1524
V/C Ratio(X) 0.64 0.41 0.48 0.78 0.91 0.55 0.81 0.43
Avail Cap(c_a), veh/h 238 572 238 583 893 1999 238 1524
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.4 48.0 0.0 53.4 50.3 0.0 46.5 16.6 0.0 54.8 24.0 0.0
Incr Delay (d2), s/veh 2.1 1.0 0.0 1.0 7.9 0.0 9.8 1.1 0.0 4.5 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 2.6 0.0 1.8 5.8 0.0 10.1 9.1 0.0 3.2 6.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.4 49.0 0.0 54.5 58.2 0.0 56.2 17.7 0.0 59.2 24.3 0.0
LnGrp LOS E D D E E B E C
Approach Vol, veh/h 271 A 433 A 1746 A 760 A
Approach Delay, s/veh 51.2 57.7 32.0 29.2
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.8 73.2 12.8 21.3 28.8 57.2 12.4 21.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 31.0 34.3 16.0 * 20
Max Q Clear Time (g_c+I1), s9.0 25.5 6.1 7.9 23.9 17.5 7.2 14.1
Green Ext Time (p_c), s 0.1 12.2 0.0 1.1 0.9 5.8 0.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 36.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Existing plus Project Conditions
3: Sierra College Boulevard & Eureka Road AM Peak-Hour

Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 152 47 38 232 274 68 1087 37 144 672 135
Future Volume (veh/h) 111 152 47 38 232 274 68 1087 37 144 672 135
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 121 165 0 41 252 0 74 1182 0 157 730 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 147 226 215 356 122 1385 185 1460
Arrive On Green 0.08 0.12 0.00 0.06 0.10 0.00 0.07 0.39 0.00 0.10 0.41 0.00
Sat Flow, veh/h 1781 1870 1585 3456 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 121 165 0 41 252 0 74 1182 0 157 730 0
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1728 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 8.0 10.2 0.0 1.4 8.2 0.0 4.8 36.5 0.0 10.4 18.3 0.0
Cycle Q Clear(g_c), s 8.0 10.2 0.0 1.4 8.2 0.0 4.8 36.5 0.0 10.4 18.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 147 226 215 356 122 1385 185 1460
V/C Ratio(X) 0.82 0.73 0.19 0.71 0.61 0.85 0.85 0.50
Avail Cap(c_a), veh/h 238 301 461 572 238 1385 386 1460
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.2 50.9 0.0 53.4 52.3 0.0 54.3 33.5 0.0 52.8 26.2 0.0
Incr Delay (d2), s/veh 5.2 8.7 0.0 0.2 4.4 0.0 1.8 6.9 0.0 4.1 1.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 5.2 0.0 0.6 3.9 0.0 2.2 16.2 0.0 4.7 7.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.4 59.6 0.0 53.6 56.7 0.0 56.1 40.4 0.0 56.9 27.4 0.0
LnGrp LOS E E D E E D E C
Approach Vol, veh/h 286 A 293 A 1256 A 887 A
Approach Delay, s/veh 59.5 56.2 41.3 32.7
Approach LOS E E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 52.5 11.5 20.2 13.9 55.0 13.9 17.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s26.0 39.3 16.0 19.3 16.0 * 49 16.0 19.3
Max Q Clear Time (g_c+I1), s12.4 38.5 3.4 12.2 6.8 20.3 10.0 10.2
Green Ext Time (p_c), s 0.2 0.7 0.0 0.6 0.0 8.3 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 42.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 1156 173 226 1685 113 439 811 125 208 581 171
Future Volume (veh/h) 184 1156 173 226 1685 113 439 811 125 208 581 171
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 1257 188 246 1832 0 477 882 136 226 632 186
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 259 1659 508 507 2111 534 1336 409 288 748 216
Arrive On Green 0.07 0.32 0.32 0.15 0.41 0.00 0.15 0.26 0.26 0.08 0.19 0.19
Sat Flow, veh/h 3456 5106 1564 3456 5106 1585 3456 5106 1565 3456 3928 1134
Grp Volume(v), veh/h 200 1257 188 246 1832 0 477 882 136 226 546 272
Grp Sat Flow(s),veh/h/ln1728 1702 1564 1728 1702 1585 1728 1702 1565 1728 1702 1658
Q Serve(g_s), s 6.8 26.5 7.2 7.8 39.4 0.0 16.2 18.5 5.6 7.7 18.6 19.1
Cycle Q Clear(g_c), s 6.8 26.5 7.2 7.8 39.4 0.0 16.2 18.5 5.6 7.7 18.6 19.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.68
Lane Grp Cap(c), veh/h 259 1659 508 507 2111 534 1336 409 288 648 316
V/C Ratio(X) 0.77 0.76 0.37 0.49 0.87 0.89 0.66 0.33 0.79 0.84 0.86
Avail Cap(c_a), veh/h 461 1659 508 507 2111 605 1336 409 605 681 332
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.5 36.3 13.0 47.0 32.2 0.0 49.7 39.5 15.9 53.9 46.9 47.1
Incr Delay (d2), s/veh 1.9 3.3 2.1 0.3 4.2 0.0 13.4 1.3 0.6 1.8 9.6 20.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 11.0 4.1 3.3 16.0 0.0 7.8 7.6 3.1 3.3 8.5 9.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.3 39.6 15.1 47.3 36.4 0.0 63.1 40.9 16.5 55.8 56.4 67.3
LnGrp LOS E D B D D E D B E E E
Approach Vol, veh/h 1645 2078 A 1495 1044
Approach Delay, s/veh 38.8 37.7 45.8 59.1
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.6 45.0 22.6 28.8 13.0 55.6 14.0 37.4
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s14.0 39.0 21.0 24.0 16.0 39.0 21.0 24.0
Max Q Clear Time (g_c+I1), s9.8 28.5 18.2 21.1 8.8 41.4 9.7 20.5
Green Ext Time (p_c), s 0.2 7.5 0.3 1.7 0.2 0.0 0.3 2.2

Intersection Summary
HCM 6th Ctrl Delay 43.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 619 692 3 3 1
Future Vol, veh/h 2 619 692 3 3 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 673 752 3 3 1
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 755 0 - 0 1431 754
          Stage 1 - - - - 754 -
          Stage 2 - - - - 677 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 855 - - - 148 409
          Stage 1 - - - - 465 -
          Stage 2 - - - - 505 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 855 - - - 148 409
Mov Cap-2 Maneuver - - - - 288 -
          Stage 1 - - - - 464 -
          Stage 2 - - - - 505 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 16.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 855 - - - 311
HCM Lane V/C Ratio 0.003 - - - 0.014
HCM Control Delay (s) 9.2 - - - 16.7
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0



Placer County Retirement Residence Existing plus Project Conditions
1: Sierra College Boulevard & Old Auburn Road PM Peak-Hour

Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 198 95 208 31 67 17 316 1268 47 19 1515 312
Future Volume (veh/h) 198 95 208 31 67 17 316 1268 47 19 1515 312
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 211 101 221 33 71 18 336 1349 50 20 1612 332
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 240 296 251 100 149 126 399 2110 941 66 1831 817
Arrive On Green 0.13 0.16 0.16 0.06 0.08 0.08 0.11 0.59 0.59 0.04 0.51 0.51
Sat Flow, veh/h 1795 1885 1598 1795 1885 1598 3483 3582 1598 1795 3582 1598
Grp Volume(v), veh/h 211 101 221 33 71 18 336 1349 50 20 1612 332
Grp Sat Flow(s),veh/h/ln 1795 1885 1598 1795 1885 1598 1742 1791 1598 1795 1791 1598
Q Serve(g_s), s 13.8 5.7 16.2 2.1 4.3 1.3 11.3 29.8 1.6 1.3 48.0 15.4
Cycle Q Clear(g_c), s 13.8 5.7 16.2 2.1 4.3 1.3 11.3 29.8 1.6 1.3 48.0 15.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 240 296 251 100 149 126 399 2110 941 66 1831 817
V/C Ratio(X) 0.88 0.34 0.88 0.33 0.48 0.14 0.84 0.64 0.05 0.31 0.88 0.41
Avail Cap(c_a), veh/h 389 303 257 314 231 196 610 2110 941 314 1831 817
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.0 45.0 49.5 54.5 52.9 51.5 52.1 16.2 10.5 56.3 26.1 18.1
Incr Delay (d2), s/veh 7.6 1.1 28.3 0.7 4.8 1.0 4.0 1.5 0.1 1.0 5.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.6 2.7 8.4 1.0 2.2 0.5 5.0 11.4 0.6 0.6 20.1 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.7 46.1 77.8 55.2 57.6 52.5 56.1 17.7 10.6 57.3 31.8 18.9
LnGrp LOS E D E E E D E B B E C B
Approach Vol, veh/h 533 122 1735 1964
Approach Delay, s/veh 64.2 56.2 25.0 29.9
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.4 76.4 10.7 24.5 17.7 67.0 20.0 15.2
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.3 31.8 4.1 18.2 13.3 50.0 15.8 6.3
Green Ext Time (p_c), s 0.0 6.4 0.0 0.2 0.4 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 32.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 321 860 43 199 91 527 914 41 110 1008 66
Future Volume (veh/h) 81 321 860 43 199 91 527 914 41 110 1008 66
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 86 341 0 46 212 0 561 972 0 117 1072 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 127 436 117 417 624 2047 143 1690
Arrive On Green 0.07 0.12 0.00 0.07 0.12 0.00 0.18 0.57 0.00 0.08 0.47 0.00
Sat Flow, veh/h 1795 3582 1598 1795 3582 1598 3483 3582 1598 1795 3582 1598
Grp Volume(v), veh/h 86 341 0 46 212 0 561 972 0 117 1072 0
Grp Sat Flow(s),veh/h/ln1795 1791 1598 1795 1791 1598 1742 1791 1598 1795 1791 1598
Q Serve(g_s), s 5.6 11.1 0.0 2.9 6.7 0.0 18.9 19.2 0.0 7.7 27.1 0.0
Cycle Q Clear(g_c), s 5.6 11.1 0.0 2.9 6.7 0.0 18.9 19.2 0.0 7.7 27.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 127 436 117 417 624 2047 143 1690
V/C Ratio(X) 0.68 0.78 0.39 0.51 0.90 0.47 0.82 0.63
Avail Cap(c_a), veh/h 239 576 239 588 755 2047 239 1690
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.4 51.1 0.0 53.8 49.8 0.0 48.2 15.1 0.0 54.4 23.9 0.0
Incr Delay (d2), s/veh 2.3 6.7 0.0 0.8 2.1 0.0 10.9 0.8 0.0 4.3 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 5.2 0.0 1.3 3.1 0.0 8.9 7.4 0.0 3.6 11.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.8 57.8 0.0 54.6 51.9 0.0 59.1 15.9 0.0 58.7 24.9 0.0
LnGrp LOS E E D D E B E C
Approach Vol, veh/h 427 A 258 A 1533 A 1189 A
Approach Delay, s/veh 57.6 52.4 31.7 28.2
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 74.3 11.8 20.3 25.5 62.3 12.5 19.7
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 26.0 39.3 16.0 * 20
Max Q Clear Time (g_c+I1), s9.7 21.2 4.9 13.1 20.9 29.1 7.6 8.7
Green Ext Time (p_c), s 0.1 11.5 0.0 1.5 0.6 6.6 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 35.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 119 336 82 41 151 198 102 991 37 221 1019 160
Future Volume (veh/h) 119 336 82 41 151 198 102 991 37 221 1019 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 127 357 0 44 161 0 109 1054 0 235 1084 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 154 382 223 647 162 1024 262 1173
Arrive On Green 0.09 0.20 0.00 0.06 0.18 0.00 0.09 0.29 0.00 0.15 0.33 0.00
Sat Flow, veh/h 1795 1885 1598 3483 3582 1598 1795 3582 1598 1795 3582 1598
Grp Volume(v), veh/h 127 357 0 44 161 0 109 1054 0 235 1084 0
Grp Sat Flow(s),veh/h/ln1795 1885 1598 1742 1791 1598 1795 1791 1598 1795 1791 1598
Q Serve(g_s), s 8.3 22.4 0.0 1.4 4.6 0.0 7.1 34.3 0.0 15.4 35.0 0.0
Cycle Q Clear(g_c), s 8.3 22.4 0.0 1.4 4.6 0.0 7.1 34.3 0.0 15.4 35.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 154 382 223 647 162 1024 262 1173
V/C Ratio(X) 0.82 0.94 0.20 0.25 0.67 1.03 0.90 0.92
Avail Cap(c_a), veh/h 389 382 610 647 239 1024 314 1173
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.9 47.1 0.0 53.2 42.2 0.0 52.9 42.8 0.0 50.3 38.9 0.0
Incr Delay (d2), s/veh 4.1 30.5 0.0 0.2 0.3 0.0 1.8 35.9 0.0 21.6 13.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 13.5 0.0 0.6 2.1 0.0 3.2 19.6 0.0 8.3 16.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.1 77.6 0.0 53.4 42.5 0.0 54.7 78.8 0.0 71.9 52.3 0.0
LnGrp LOS E E D D D F E D
Approach Vol, veh/h 484 A 205 A 1163 A 1319 A
Approach Delay, s/veh 72.5 44.9 76.5 55.8
Approach LOS E D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s21.5 40.0 11.7 30.0 16.5 45.0 14.3 27.4
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s21.0 34.3 21.0 24.3 16.0 * 39 26.0 19.3
Max Q Clear Time (g_c+I1), s17.4 36.3 3.4 24.4 9.1 37.0 10.3 6.6
Green Ext Time (p_c), s 0.1 0.0 0.0 0.0 0.1 1.7 0.1 1.0

Intersection Summary
HCM 6th Ctrl Delay 65.2
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 394 1589 283 310 1354 238 448 878 206 248 767 148
Future Volume (veh/h) 394 1589 283 310 1354 238 448 878 206 248 767 148
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 419 1690 301 330 1440 0 477 934 219 264 816 157
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 466 1784 554 543 1967 525 1342 417 313 868 166
Arrive On Green 0.13 0.35 0.35 0.16 0.38 0.00 0.15 0.26 0.26 0.09 0.20 0.20
Sat Flow, veh/h 3483 5147 1598 3483 5147 1598 3483 5147 1598 3483 4338 829
Grp Volume(v), veh/h 419 1690 301 330 1440 0 477 934 219 264 644 329
Grp Sat Flow(s),veh/h/ln1742 1716 1598 1742 1716 1598 1742 1716 1598 1742 1716 1736
Q Serve(g_s), s 17.8 47.9 15.2 13.3 36.0 0.0 20.2 24.6 12.0 11.2 27.7 28.0
Cycle Q Clear(g_c), s 17.8 47.9 15.2 13.3 36.0 0.0 20.2 24.6 12.0 11.2 27.7 28.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 466 1784 554 543 1967 525 1342 417 313 686 347
V/C Ratio(X) 0.90 0.95 0.54 0.61 0.73 0.91 0.70 0.53 0.84 0.94 0.95
Avail Cap(c_a), veh/h 534 1784 554 543 1967 604 1342 417 488 686 347
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.0 47.7 17.6 59.0 39.8 0.0 62.7 50.1 22.0 67.2 59.1 59.2
Incr Delay (d2), s/veh 15.5 12.0 3.8 1.4 2.5 0.0 15.2 1.7 1.5 4.5 20.9 34.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.7 21.8 6.0 5.9 15.2 0.0 9.9 10.6 4.6 5.1 13.8 15.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.5 59.7 21.4 60.4 42.2 0.0 77.9 51.8 23.6 71.7 80.0 94.1
LnGrp LOS E E C E D E D C E F F
Approach Vol, veh/h 2410 1770 A 1630 1237
Approach Delay, s/veh 58.3 45.6 55.6 82.0
Approach LOS E D E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s29.4 58.0 26.6 36.0 24.1 63.3 17.5 45.1
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s20.0 52.0 26.0 30.0 23.0 51.0 21.0 35.0
Max Q Clear Time (g_c+I1), s15.3 49.9 22.2 30.0 19.8 38.0 13.2 26.6
Green Ext Time (p_c), s 0.3 2.0 0.4 0.0 0.3 8.0 0.3 5.0

Intersection Summary
HCM 6th Ctrl Delay 58.7
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 3 492 685 10 9 3
Future Vol, veh/h 3 492 685 10 9 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 535 745 11 10 3
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 756 0 - 0 1292 751
          Stage 1 - - - - 751 -
          Stage 2 - - - - 541 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 855 - - - 180 411
          Stage 1 - - - - 466 -
          Stage 2 - - - - 583 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 855 - - - 179 411
Mov Cap-2 Maneuver - - - - 316 -
          Stage 1 - - - - 464 -
          Stage 2 - - - - 583 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 16.2
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 855 - - - 335
HCM Lane V/C Ratio 0.004 - - - 0.039
HCM Control Delay (s) 9.2 - - - 16.2
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0.1
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1: Sierra College Boulevard & Old Auburn Road AM Peak-Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 360 100 260 60 120 35 195 1740 30 20 1300 295
Future Volume (veh/h) 360 100 260 60 120 35 195 1740 30 20 1300 295
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 391 109 283 65 130 38 212 1891 33 22 1413 321
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 386 432 366 131 165 140 273 2524 784 69 2320 720
Arrive On Green 0.22 0.23 0.23 0.07 0.09 0.09 0.08 0.49 0.49 0.04 0.45 0.45
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 3456 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 391 109 283 65 130 38 212 1891 33 22 1413 321
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1728 1702 1585 1781 1702 1585
Q Serve(g_s), s 26.0 5.7 20.1 4.2 8.2 2.7 7.2 35.7 1.3 1.4 25.1 16.6
Cycle Q Clear(g_c), s 26.0 5.7 20.1 4.2 8.2 2.7 7.2 35.7 1.3 1.4 25.1 16.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 386 432 366 131 165 140 273 2524 784 69 2320 720
V/C Ratio(X) 1.01 0.25 0.77 0.49 0.79 0.27 0.78 0.75 0.04 0.32 0.61 0.45
Avail Cap(c_a), veh/h 386 432 366 312 229 194 605 2524 784 312 2320 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.0 37.7 43.2 53.4 53.6 51.1 54.2 24.4 15.7 56.1 24.7 22.4
Incr Delay (d2), s/veh 49.2 0.5 10.6 1.1 17.6 2.1 1.8 2.1 0.1 1.0 0.7 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.5 2.6 8.8 1.9 4.6 1.1 3.1 13.8 0.5 0.7 9.7 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 96.2 38.1 53.8 54.5 71.2 53.2 56.0 26.5 15.8 57.1 25.4 23.4
LnGrp LOS F D D D E D E C B E C C
Approach Vol, veh/h 783 233 2136 1756
Approach Delay, s/veh 72.7 63.6 29.2 25.5
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 65.0 12.9 33.4 13.5 60.2 30.0 16.3
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.4 37.7 6.2 22.1 9.2 27.1 28.0 10.2
Green Ext Time (p_c), s 0.0 1.6 0.0 0.0 0.3 10.6 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 36.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 240 650 70 365 235 685 1450 45 130 900 50
Future Volume (veh/h) 110 240 650 70 365 235 685 1450 45 130 900 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 120 261 0 76 397 0 745 1576 0 141 978 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 484 265 495 806 2856 228 2002
Arrive On Green 0.07 0.14 0.00 0.08 0.14 0.00 0.23 0.56 0.00 0.07 0.39 0.00
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 120 261 0 76 397 0 745 1576 0 141 978 0
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 4.0 8.2 0.0 2.5 13.0 0.0 25.3 23.6 0.0 4.8 17.3 0.0
Cycle Q Clear(g_c), s 4.0 8.2 0.0 2.5 13.0 0.0 25.3 23.6 0.0 4.8 17.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 254 484 265 495 806 2856 228 2002
V/C Ratio(X) 0.47 0.54 0.29 0.80 0.92 0.55 0.62 0.49
Avail Cap(c_a), veh/h 461 572 461 583 893 2856 461 2002
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.3 48.3 0.0 52.3 50.0 0.0 45.0 16.9 0.0 54.6 27.4 0.0
Incr Delay (d2), s/veh 0.5 1.6 0.0 0.2 9.0 0.0 13.6 0.8 0.0 1.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 3.7 0.0 1.1 6.3 0.0 12.0 8.7 0.0 2.1 6.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.8 49.9 0.0 52.5 59.0 0.0 58.6 17.6 0.0 55.6 27.7 0.0
LnGrp LOS D D D E E B E C
Approach Vol, veh/h 381 A 473 A 2321 A 1119 A
Approach Delay, s/veh 51.2 58.0 30.8 31.2
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.9 72.8 13.2 22.1 32.0 52.8 12.8 22.4
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 16.0 49.3 16.0 19.3 31.0 34.3 16.0 * 20
Max Q Clear Time (g_c+I1), s 6.8 25.6 4.5 10.2 27.3 19.3 6.0 15.0
Green Ext Time (p_c), s 0.1 16.8 0.1 1.4 0.7 7.9 0.1 1.6

Intersection Summary
HCM 6th Ctrl Delay 35.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 195 300 135 70 560 320 380 1290 80 185 915 210
Future Volume (veh/h) 195 300 135 70 560 320 380 1290 80 185 915 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 212 326 0 76 609 0 413 1402 0 201 995 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 238 773 265 572 461 2462 263 2098
Arrive On Green 0.13 0.22 0.00 0.08 0.16 0.00 0.13 0.48 0.00 0.08 0.41 0.00
Sat Flow, veh/h 1781 3554 1585 3456 3554 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 212 326 0 76 609 0 413 1402 0 201 995 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1728 1777 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 14.0 9.5 0.0 2.5 19.3 0.0 14.1 23.5 0.0 6.8 17.1 0.0
Cycle Q Clear(g_c), s 14.0 9.5 0.0 2.5 19.3 0.0 14.1 23.5 0.0 6.8 17.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 238 773 265 572 461 2462 263 2098
V/C Ratio(X) 0.89 0.42 0.29 1.07 0.90 0.57 0.76 0.47
Avail Cap(c_a), veh/h 238 773 461 572 461 2462 749 2098
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 51.2 40.5 0.0 52.3 50.3 0.0 51.2 22.2 0.0 54.4 25.9 0.0
Incr Delay (d2), s/veh 30.9 0.6 0.0 0.2 56.3 0.0 19.3 1.0 0.0 1.8 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 4.1 0.0 1.1 12.9 0.0 7.2 9.0 0.0 3.0 6.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 82.0 41.1 0.0 52.5 106.7 0.0 70.5 23.1 0.0 56.1 26.6 0.0
LnGrp LOS F D D F E C E C
Approach Vol, veh/h 538 A 685 A 1815 A 1196 A
Approach Delay, s/veh 57.2 100.6 33.9 31.6
Approach LOS E F C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.1 63.6 13.2 31.8 21.7 55.0 20.0 25.0
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s 26.0 39.3 16.0 19.3 16.0 * 49 16.0 19.3
Max Q Clear Time (g_c+I1), s 8.8 25.5 4.5 11.5 16.1 19.1 16.0 21.3
Green Ext Time (p_c), s 0.3 10.0 0.1 1.7 0.0 11.9 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 47.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 305 1300 235 330 1860 115 535 1040 160 210 815 290
Future Volume (veh/h) 305 1300 235 330 1860 115 535 1040 160 210 815 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 332 1413 255 359 2022 0 582 1130 174 228 886 315
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 1659 508 403 1766 605 1487 456 290 1021 315
Arrive On Green 0.11 0.32 0.32 0.12 0.35 0.00 0.17 0.29 0.29 0.08 0.20 0.20
Sat Flow, veh/h 3456 5106 1564 3456 5106 1585 3456 5106 1565 3456 5106 1576
Grp Volume(v), veh/h 332 1413 255 359 2022 0 582 1130 174 228 886 315
Grp Sat Flow(s),veh/h/ln 1728 1702 1564 1728 1702 1585 1728 1702 1565 1728 1702 1576
Q Serve(g_s), s 11.3 31.0 9.7 12.3 41.5 0.0 20.1 24.2 7.4 7.8 20.2 24.0
Cycle Q Clear(g_c), s 11.3 31.0 9.7 12.3 41.5 0.0 20.1 24.2 7.4 7.8 20.2 24.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 389 1659 508 403 1766 605 1487 456 290 1021 315
V/C Ratio(X) 0.85 0.85 0.50 0.89 1.15 0.96 0.76 0.38 0.79 0.87 1.00
Avail Cap(c_a), veh/h 461 1659 508 403 1766 605 1487 456 605 1021 315
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.3 37.8 12.4 52.2 39.3 0.0 49.1 38.7 16.3 53.9 46.5 48.0
Incr Delay (d2), s/veh 11.2 5.7 3.5 20.5 72.6 0.0 27.2 2.5 0.7 1.8 8.3 50.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 13.2 3.6 6.3 28.3 0.0 10.7 10.0 3.9 3.4 9.0 13.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.5 43.5 16.0 72.7 111.8 0.0 76.3 41.2 17.0 55.7 54.8 98.6
LnGrp LOS E D B E F E D B E D F
Approach Vol, veh/h 2000 2381 A 1886 1429
Approach Delay, s/veh 43.3 105.9 49.8 64.6
Approach LOS D F D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.0 45.0 25.0 30.0 17.5 47.5 14.1 40.9
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 14.0 39.0 21.0 24.0 16.0 39.0 21.0 24.0
Max Q Clear Time (g_c+I1), s 14.3 33.0 22.1 26.0 13.3 43.5 9.8 26.2
Green Ext Time (p_c), s 0.0 5.0 0.0 0.0 0.2 0.0 0.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 68.2
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 295 95 205 30 65 20 315 1600 50 20 1940 435
Future Volume (veh/h) 295 95 205 30 65 20 315 1600 50 20 1940 435
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 314 101 218 32 69 21 335 1702 53 21 2064 463
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 341 404 337 98 149 127 398 2736 849 68 2342 718
Arrive On Green 0.19 0.21 0.21 0.05 0.08 0.08 0.11 0.53 0.53 0.04 0.46 0.46
Sat Flow, veh/h 1795 1885 1573 1795 1885 1598 3483 5147 1598 1795 5147 1577
Grp Volume(v), veh/h 314 101 218 32 69 21 335 1702 53 21 2064 463
Grp Sat Flow(s),veh/h/ln 1795 1885 1573 1795 1885 1598 1742 1716 1598 1795 1716 1577
Q Serve(g_s), s 20.6 5.3 15.2 2.1 4.2 1.5 11.3 27.8 1.9 1.4 43.8 27.2
Cycle Q Clear(g_c), s 20.6 5.3 15.2 2.1 4.2 1.5 11.3 27.8 1.9 1.4 43.8 27.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 341 404 337 98 149 127 398 2736 849 68 2342 718
V/C Ratio(X) 0.92 0.25 0.65 0.33 0.46 0.17 0.84 0.62 0.06 0.31 0.88 0.65
Avail Cap(c_a), veh/h 389 404 337 314 231 196 610 2736 849 314 2342 718
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.7 39.1 43.0 54.6 52.8 51.6 52.1 19.7 13.6 56.2 29.7 25.2
Incr Delay (d2), s/veh 23.9 0.5 5.1 0.7 4.5 1.2 3.9 1.1 0.1 1.0 4.6 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.3 2.5 6.3 0.9 2.2 0.6 5.0 10.5 0.7 0.6 17.8 10.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 71.6 39.6 48.1 55.3 57.3 52.8 56.0 20.7 13.8 57.2 34.4 28.1
LnGrp LOS E D D E E D E C B E C C
Approach Vol, veh/h 633 122 2090 2548
Approach Delay, s/veh 58.4 56.0 26.2 33.4
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.5 69.5 10.6 31.4 17.7 60.3 26.8 15.2
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.4 29.8 4.1 17.2 13.3 45.8 22.6 6.2
Green Ext Time (p_c), s 0.0 8.6 0.0 0.4 0.4 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 34.1
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 415 1010 50 280 145 645 1230 45 165 1420 105
Future Volume (veh/h) 110 415 1010 50 280 145 645 1230 45 165 1420 105
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 117 441 0 53 298 0 686 1309 0 176 1511 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 256 521 241 505 737 2863 235 2122
Arrive On Green 0.07 0.15 0.00 0.07 0.14 0.00 0.21 0.56 0.00 0.07 0.41 0.00
Sat Flow, veh/h 3483 3582 1598 3483 3582 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 117 441 0 53 298 0 686 1309 0 176 1511 0
Grp Sat Flow(s),veh/h/ln 1742 1791 1598 1742 1791 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 3.9 14.4 0.0 1.7 9.4 0.0 23.2 18.2 0.0 6.0 29.3 0.0
Cycle Q Clear(g_c), s 3.9 14.4 0.0 1.7 9.4 0.0 23.2 18.2 0.0 6.0 29.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 256 521 241 505 737 2863 235 2122
V/C Ratio(X) 0.46 0.85 0.22 0.59 0.93 0.46 0.75 0.71
Avail Cap(c_a), veh/h 464 576 464 588 755 2863 464 2122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.3 50.0 0.0 52.8 48.3 0.0 46.5 15.8 0.0 54.9 29.3 0.0
Incr Delay (d2), s/veh 0.5 11.5 0.0 0.2 2.5 0.0 17.6 0.5 0.0 1.8 1.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 7.1 0.0 0.8 4.3 0.0 11.5 6.7 0.0 2.6 11.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.8 61.5 0.0 53.0 50.8 0.0 64.0 16.4 0.0 56.7 30.7 0.0
LnGrp LOS D E D D E B E C
Approach Vol, veh/h 558 A 351 A 1995 A 1687 A
Approach Delay, s/veh 59.9 51.1 32.8 33.4
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.1 72.5 12.3 23.1 29.4 55.2 12.8 22.6
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 16.0 49.3 16.0 19.3 26.0 39.3 16.0 * 20
Max Q Clear Time (g_c+I1), s 8.0 20.2 3.7 16.4 25.2 31.3 5.9 11.4
Green Ext Time (p_c), s 0.2 16.0 0.0 1.0 0.2 6.6 0.1 1.8

Intersection Summary
HCM 6th Ctrl Delay 37.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 255 595 280 85 475 260 305 1150 70 280 1280 290
Future Volume (veh/h) 255 595 280 85 475 260 305 1150 70 280 1280 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 271 633 0 90 505 0 324 1223 0 298 1362 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 299 878 276 565 382 1790 361 1685
Arrive On Green 0.17 0.25 0.00 0.08 0.16 0.00 0.11 0.35 0.00 0.10 0.33 0.00
Sat Flow, veh/h 1795 3582 1598 3483 3582 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 271 633 0 90 505 0 324 1223 0 298 1362 0
Grp Sat Flow(s),veh/h/ln 1795 1791 1598 1742 1791 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 17.8 19.4 0.0 2.9 16.6 0.0 11.0 24.4 0.0 10.1 29.0 0.0
Cycle Q Clear(g_c), s 17.8 19.4 0.0 2.9 16.6 0.0 11.0 24.4 0.0 10.1 29.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 299 878 276 565 382 1790 361 1685
V/C Ratio(X) 0.91 0.72 0.33 0.89 0.85 0.68 0.83 0.81
Avail Cap(c_a), veh/h 389 878 610 576 464 1790 610 1685
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 49.1 41.5 0.0 52.2 49.5 0.0 52.4 33.5 0.0 52.7 36.9 0.0
Incr Delay (d2), s/veh 18.0 3.3 0.0 0.3 16.7 0.0 10.2 1.3 0.0 1.9 4.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.3 8.8 0.0 1.3 8.6 0.0 5.2 9.9 0.0 4.4 12.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.1 44.9 0.0 52.5 66.3 0.0 62.6 34.8 0.0 54.6 41.2 0.0
LnGrp LOS E D D E E C D D
Approach Vol, veh/h 904 A 595 A 1547 A 1660 A
Approach Delay, s/veh 51.5 64.2 40.6 43.6
Approach LOS D E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.4 47.4 13.5 35.1 18.9 45.0 24.0 24.6
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s 21.0 34.3 21.0 24.3 16.0 * 39 26.0 19.3
Max Q Clear Time (g_c+I1), s 12.1 26.4 4.9 21.4 13.0 31.0 19.8 18.6
Green Ext Time (p_c), s 0.4 5.8 0.1 1.5 0.2 6.4 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 46.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Cumulative Conditions
4: Sierra College Boulevard & Douglas Boulevard PM Peak-Hour

Kimley-Horn Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 525 1670 390 425 1470 240 530 1130 270 250 1050 210
Future Volume (veh/h) 525 1670 390 425 1470 240 530 1130 270 250 1050 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 559 1777 415 452 1564 0 564 1202 287 266 1117 223
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 534 1784 554 465 1751 603 1455 452 315 1029 320
Arrive On Green 0.15 0.35 0.35 0.13 0.34 0.00 0.17 0.28 0.28 0.09 0.20 0.20
Sat Flow, veh/h 3483 5147 1598 3483 5147 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 559 1777 415 452 1564 0 564 1202 287 266 1117 223
Grp Sat Flow(s),veh/h/ln 1742 1716 1598 1742 1716 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 23.0 51.7 21.8 19.4 43.2 0.0 24.0 32.8 16.5 11.3 30.0 19.5
Cycle Q Clear(g_c), s 23.0 51.7 21.8 19.4 43.2 0.0 24.0 32.8 16.5 11.3 30.0 19.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 534 1784 554 465 1751 603 1455 452 315 1029 320
V/C Ratio(X) 1.05 1.00 0.75 0.97 0.89 0.94 0.83 0.64 0.84 1.09 0.70
Avail Cap(c_a), veh/h 534 1784 554 465 1751 604 1455 452 488 1029 320
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.5 48.9 17.3 64.7 46.9 0.0 61.2 50.4 23.2 67.2 60.0 55.8
Incr Delay (d2), s/veh 51.7 20.4 9.0 34.2 7.4 0.0 21.7 4.2 3.3 4.7 54.1 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.8 24.8 9.0 10.7 19.1 0.0 12.2 14.3 6.5 5.2 17.9 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 115.2 69.3 26.3 98.9 54.4 0.0 82.9 54.6 26.5 71.9 114.1 63.1
LnGrp LOS F E C F D F D C E F E
Approach Vol, veh/h 2751 2016 A 2053 1606
Approach Delay, s/veh 72.1 64.3 58.4 100.0
Approach LOS E E E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 26.0 58.0 30.0 36.0 27.0 57.0 17.6 48.4
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 20.0 52.0 26.0 30.0 23.0 51.0 21.0 35.0
Max Q Clear Time (g_c+I1), s 21.4 53.7 26.0 32.0 25.0 45.2 13.3 34.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 4.4 0.3 0.2

Intersection Summary
HCM 6th Ctrl Delay 72.2
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Placer County Retirement Residence Cumulative plus Project Conditions
1: Sierra College Boulevard & Old Auburn Road AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 362 100 261 60 120 35 196 1740 30 20 1300 297
Future Volume (veh/h) 362 100 261 60 120 35 196 1740 30 20 1300 297
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 393 109 284 65 130 38 213 1891 33 22 1413 323
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 386 432 366 131 165 140 274 2524 784 69 2318 720
Arrive On Green 0.22 0.23 0.23 0.07 0.09 0.09 0.08 0.49 0.49 0.04 0.45 0.45
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 3456 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 393 109 284 65 130 38 213 1891 33 22 1413 323
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1728 1702 1585 1781 1702 1585
Q Serve(g_s), s 26.0 5.7 20.1 4.2 8.2 2.7 7.3 35.7 1.3 1.4 25.1 16.8
Cycle Q Clear(g_c), s 26.0 5.7 20.1 4.2 8.2 2.7 7.3 35.7 1.3 1.4 25.1 16.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 386 432 366 131 165 140 274 2524 784 69 2318 720
V/C Ratio(X) 1.02 0.25 0.77 0.49 0.79 0.27 0.78 0.75 0.04 0.32 0.61 0.45
Avail Cap(c_a), veh/h 386 432 366 312 229 194 605 2524 784 312 2318 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.0 37.7 43.2 53.4 53.6 51.1 54.2 24.4 15.7 56.1 24.7 22.5
Incr Delay (d2), s/veh 50.5 0.5 10.8 1.1 17.6 2.1 1.8 2.1 0.1 1.0 0.7 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.6 2.6 8.9 1.9 4.6 1.1 3.1 13.8 0.5 0.7 9.7 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 97.5 38.1 54.0 54.5 71.2 53.2 56.0 26.5 15.8 57.1 25.5 23.5
LnGrp LOS F D D D E D E C B E C C
Approach Vol, veh/h 786 233 2137 1758
Approach Delay, s/veh 73.6 63.6 29.2 25.5
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 65.0 12.9 33.4 13.5 60.2 30.0 16.3
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.4 37.7 6.2 22.1 9.3 27.1 28.0 10.2
Green Ext Time (p_c), s 0.0 1.6 0.0 0.0 0.3 10.6 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 36.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Placer County Retirement Residence Cumulative plus Project Conditions
2: Sierra College Boulevard & E Roseville Parkway AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 240 651 70 365 235 686 1451 45 130 901 50
Future Volume (veh/h) 110 240 651 70 365 235 686 1451 45 130 901 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 120 261 0 76 397 0 746 1577 0 141 979 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 484 265 495 807 2856 228 2001
Arrive On Green 0.07 0.14 0.00 0.08 0.14 0.00 0.23 0.56 0.00 0.07 0.39 0.00
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 120 261 0 76 397 0 746 1577 0 141 979 0
Grp Sat Flow(s),veh/h/ln1728 1777 1585 1728 1777 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 4.0 8.2 0.0 2.5 13.0 0.0 25.3 23.6 0.0 4.8 17.3 0.0
Cycle Q Clear(g_c), s 4.0 8.2 0.0 2.5 13.0 0.0 25.3 23.6 0.0 4.8 17.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 254 484 265 495 807 2856 228 2001
V/C Ratio(X) 0.47 0.54 0.29 0.80 0.92 0.55 0.62 0.49
Avail Cap(c_a), veh/h 461 572 461 583 893 2856 461 2001
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.3 48.3 0.0 52.3 50.0 0.0 45.0 16.9 0.0 54.6 27.4 0.0
Incr Delay (d2), s/veh 0.5 1.6 0.0 0.2 9.0 0.0 13.6 0.8 0.0 1.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 3.7 0.0 1.1 6.3 0.0 12.0 8.7 0.0 2.1 6.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.8 49.9 0.0 52.5 59.0 0.0 58.6 17.6 0.0 55.6 27.8 0.0
LnGrp LOS D D D E E B E C
Approach Vol, veh/h 381 A 473 A 2323 A 1120 A
Approach Delay, s/veh 51.2 58.0 30.8 31.3
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 72.8 13.2 22.1 32.0 52.7 12.8 22.4
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 31.0 34.3 16.0 * 20
Max Q Clear Time (g_c+I1), s6.8 25.6 4.5 10.2 27.3 19.3 6.0 15.0
Green Ext Time (p_c), s 0.1 16.8 0.1 1.4 0.7 7.9 0.1 1.6

Intersection Summary
HCM 6th Ctrl Delay 35.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Cumulative plus Project Conditions
3: Sierra College Boulevard & Eureka Road AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 195 300 135 70 560 320 380 1291 80 185 916 210
Future Volume (veh/h) 195 300 135 70 560 320 380 1291 80 185 916 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 212 326 0 76 609 0 413 1403 0 201 996 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 238 773 265 572 461 2462 263 2098
Arrive On Green 0.13 0.22 0.00 0.08 0.16 0.00 0.13 0.48 0.00 0.08 0.41 0.00
Sat Flow, veh/h 1781 3554 1585 3456 3554 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 212 326 0 76 609 0 413 1403 0 201 996 0
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1728 1777 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 14.0 9.5 0.0 2.5 19.3 0.0 14.1 23.5 0.0 6.8 17.1 0.0
Cycle Q Clear(g_c), s 14.0 9.5 0.0 2.5 19.3 0.0 14.1 23.5 0.0 6.8 17.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 238 773 265 572 461 2462 263 2098
V/C Ratio(X) 0.89 0.42 0.29 1.07 0.90 0.57 0.76 0.47
Avail Cap(c_a), veh/h 238 773 461 572 461 2462 749 2098
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 51.2 40.5 0.0 52.3 50.3 0.0 51.2 22.2 0.0 54.4 25.9 0.0
Incr Delay (d2), s/veh 30.9 0.6 0.0 0.2 56.3 0.0 19.3 1.0 0.0 1.8 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 4.1 0.0 1.1 12.9 0.0 7.2 9.1 0.0 3.0 6.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 82.0 41.1 0.0 52.5 106.7 0.0 70.5 23.1 0.0 56.1 26.6 0.0
LnGrp LOS F D D F E C E C
Approach Vol, veh/h 538 A 685 A 1816 A 1197 A
Approach Delay, s/veh 57.2 100.6 33.9 31.6
Approach LOS E F C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.1 63.6 13.2 31.8 21.7 55.0 20.0 25.0
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s26.0 39.3 16.0 19.3 16.0 * 49 16.0 19.3
Max Q Clear Time (g_c+I1), s8.8 25.5 4.5 11.5 16.1 19.1 16.0 21.3
Green Ext Time (p_c), s 0.3 10.0 0.1 1.7 0.0 11.9 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 47.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Placer County Retirement Residence Cumulative plus Project Conditions
4: Sierra College Boulevard & Douglas Boulevard AM Peak-Hour

Synchro 9 Report
HCM 6th Signalized Intersection Summary Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 305 1300 236 330 1860 115 536 1040 160 210 815 290
Future Volume (veh/h) 305 1300 236 330 1860 115 536 1040 160 210 815 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 332 1413 257 359 2022 0 583 1130 174 228 886 315
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 1659 508 403 1766 605 1487 456 290 1021 315
Arrive On Green 0.11 0.32 0.32 0.12 0.35 0.00 0.17 0.29 0.29 0.08 0.20 0.20
Sat Flow, veh/h 3456 5106 1564 3456 5106 1585 3456 5106 1565 3456 5106 1576
Grp Volume(v), veh/h 332 1413 257 359 2022 0 583 1130 174 228 886 315
Grp Sat Flow(s),veh/h/ln1728 1702 1564 1728 1702 1585 1728 1702 1565 1728 1702 1576
Q Serve(g_s), s 11.3 31.0 9.8 12.3 41.5 0.0 20.1 24.2 7.4 7.8 20.2 24.0
Cycle Q Clear(g_c), s 11.3 31.0 9.8 12.3 41.5 0.0 20.1 24.2 7.4 7.8 20.2 24.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 389 1659 508 403 1766 605 1487 456 290 1021 315
V/C Ratio(X) 0.85 0.85 0.51 0.89 1.15 0.96 0.76 0.38 0.79 0.87 1.00
Avail Cap(c_a), veh/h 461 1659 508 403 1766 605 1487 456 605 1021 315
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.3 37.8 12.5 52.2 39.3 0.0 49.1 38.7 16.3 53.9 46.5 48.0
Incr Delay (d2), s/veh 11.2 5.7 3.6 20.5 72.6 0.0 27.6 2.5 0.7 1.8 8.3 50.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 13.2 3.7 6.3 28.3 0.0 10.7 10.0 3.9 3.4 9.0 13.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.5 43.5 16.0 72.7 111.8 0.0 76.7 41.2 17.0 55.7 54.8 98.6
LnGrp LOS E D B E F E D B E D F
Approach Vol, veh/h 2002 2381 A 1887 1429
Approach Delay, s/veh 43.3 105.9 49.9 64.6
Approach LOS D F D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.0 45.0 25.0 30.0 17.5 47.5 14.1 40.9
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s14.0 39.0 21.0 24.0 16.0 39.0 21.0 24.0
Max Q Clear Time (g_c+I1), s14.3 33.0 22.1 26.0 13.3 43.5 9.8 26.2
Green Ext Time (p_c), s 0.0 5.0 0.0 0.0 0.2 0.0 0.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 68.2
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 720 613 3 3 1
Future Vol, veh/h 2 720 613 3 3 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 783 666 3 3 1
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 669 0 - 0 1455 668
          Stage 1 - - - - 668 -
          Stage 2 - - - - 787 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 921 - - - 143 458
          Stage 1 - - - - 510 -
          Stage 2 - - - - 449 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 921 - - - 143 458
Mov Cap-2 Maneuver - - - - 282 -
          Stage 1 - - - - 509 -
          Stage 2 - - - - 449 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 16.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 921 - - - 312
HCM Lane V/C Ratio 0.002 - - - 0.014
HCM Control Delay (s) 8.9 - - - 16.7
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 301 96 207 30 66 20 318 1600 50 20 1940 441
Future Volume (veh/h) 301 96 207 30 66 20 318 1600 50 20 1940 441
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 320 102 220 32 70 21 338 1702 53 21 2064 469
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 347 410 343 98 150 127 401 2719 844 68 2321 711
Arrive On Green 0.19 0.22 0.22 0.05 0.08 0.08 0.12 0.53 0.53 0.04 0.45 0.45
Sat Flow, veh/h 1795 1885 1574 1795 1885 1598 3483 5147 1598 1795 5147 1577
Grp Volume(v), veh/h 320 102 220 32 70 21 338 1702 53 21 2064 469
Grp Sat Flow(s),veh/h/ln 1795 1885 1574 1795 1885 1598 1742 1716 1598 1795 1716 1577
Q Serve(g_s), s 21.0 5.4 15.3 2.1 4.3 1.5 11.4 28.0 1.9 1.4 44.1 27.9
Cycle Q Clear(g_c), s 21.0 5.4 15.3 2.1 4.3 1.5 11.4 28.0 1.9 1.4 44.1 27.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 347 410 343 98 150 127 401 2719 844 68 2321 711
V/C Ratio(X) 0.92 0.25 0.64 0.33 0.47 0.17 0.84 0.63 0.06 0.31 0.89 0.66
Avail Cap(c_a), veh/h 389 410 343 314 231 196 610 2719 844 314 2321 711
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.5 38.8 42.7 54.6 52.8 51.5 52.0 20.0 13.8 56.2 30.2 25.7
Incr Delay (d2), s/veh 24.6 0.5 4.9 0.7 4.6 1.2 4.1 1.1 0.1 1.0 5.0 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.6 2.5 6.3 0.9 2.2 0.6 5.1 10.6 0.7 0.6 18.0 10.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.2 39.3 47.5 55.3 57.4 52.8 56.2 21.1 14.0 57.2 35.3 29.0
LnGrp LOS E D D E E D E C B E D C
Approach Vol, veh/h 642 123 2093 2554
Approach Delay, s/veh 58.5 56.1 26.5 34.3
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.5 69.1 10.6 31.8 17.8 59.8 27.2 15.2
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s 21.0 39.3 21.0 19.3 21.0 39.3 26.0 * 15
Max Q Clear Time (g_c+I1), s 3.4 30.0 4.1 17.3 13.4 46.1 23.0 6.3
Green Ext Time (p_c), s 0.0 8.5 0.0 0.4 0.4 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 34.7
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 415 1012 50 280 145 647 1234 45 165 1424 105
Future Volume (veh/h) 110 415 1012 50 280 145 647 1234 45 165 1424 105
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 117 441 0 53 298 0 688 1313 0 176 1515 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 256 521 241 505 738 2863 235 2120
Arrive On Green 0.07 0.15 0.00 0.07 0.14 0.00 0.21 0.56 0.00 0.07 0.41 0.00
Sat Flow, veh/h 3483 3582 1598 3483 3582 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 117 441 0 53 298 0 688 1313 0 176 1515 0
Grp Sat Flow(s),veh/h/ln1742 1791 1598 1742 1791 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 3.9 14.4 0.0 1.7 9.4 0.0 23.3 18.2 0.0 6.0 29.4 0.0
Cycle Q Clear(g_c), s 3.9 14.4 0.0 1.7 9.4 0.0 23.3 18.2 0.0 6.0 29.4 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 256 521 241 505 738 2863 235 2120
V/C Ratio(X) 0.46 0.85 0.22 0.59 0.93 0.46 0.75 0.71
Avail Cap(c_a), veh/h 464 576 464 588 755 2863 464 2120
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.3 50.0 0.0 52.8 48.3 0.0 46.4 15.9 0.0 54.9 29.4 0.0
Incr Delay (d2), s/veh 0.5 11.5 0.0 0.2 2.5 0.0 17.7 0.5 0.0 1.8 1.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 7.1 0.0 0.8 4.3 0.0 11.6 6.7 0.0 2.6 11.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.8 61.5 0.0 53.0 50.8 0.0 64.1 16.4 0.0 56.7 30.8 0.0
LnGrp LOS D E D D E B E C
Approach Vol, veh/h 558 A 351 A 2001 A 1691 A
Approach Delay, s/veh 59.9 51.1 32.8 33.5
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.1 72.5 12.3 23.1 29.4 55.1 12.8 22.6
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 4.0 5.7 4.0 * 5.7
Max Green Setting (Gmax), s16.0 49.3 16.0 19.3 26.0 39.3 16.0 * 20
Max Q Clear Time (g_c+I1), s8.0 20.2 3.7 16.4 25.3 31.4 5.9 11.4
Green Ext Time (p_c), s 0.2 16.1 0.0 1.0 0.2 6.5 0.1 1.8

Intersection Summary
HCM 6th Ctrl Delay 37.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 255 595 280 85 475 260 305 1154 70 280 1284 290
Future Volume (veh/h) 255 595 280 85 475 260 305 1154 70 280 1284 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 271 633 0 90 505 0 324 1228 0 298 1366 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 299 878 276 565 382 1790 361 1685
Arrive On Green 0.17 0.25 0.00 0.08 0.16 0.00 0.11 0.35 0.00 0.10 0.33 0.00
Sat Flow, veh/h 1795 3582 1598 3483 3582 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 271 633 0 90 505 0 324 1228 0 298 1366 0
Grp Sat Flow(s),veh/h/ln1795 1791 1598 1742 1791 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 17.8 19.4 0.0 2.9 16.6 0.0 11.0 24.5 0.0 10.1 29.2 0.0
Cycle Q Clear(g_c), s 17.8 19.4 0.0 2.9 16.6 0.0 11.0 24.5 0.0 10.1 29.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 299 878 276 565 382 1790 361 1685
V/C Ratio(X) 0.91 0.72 0.33 0.89 0.85 0.69 0.83 0.81
Avail Cap(c_a), veh/h 389 878 610 576 464 1790 610 1685
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 49.1 41.5 0.0 52.2 49.5 0.0 52.4 33.5 0.0 52.7 36.9 0.0
Incr Delay (d2), s/veh 18.0 3.3 0.0 0.3 16.7 0.0 10.2 1.3 0.0 1.9 4.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.3 8.8 0.0 1.3 8.6 0.0 5.2 10.0 0.0 4.4 12.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.1 44.9 0.0 52.5 66.3 0.0 62.6 34.8 0.0 54.6 41.3 0.0
LnGrp LOS E D D E E C D D
Approach Vol, veh/h 904 A 595 A 1552 A 1664 A
Approach Delay, s/veh 51.5 64.2 40.6 43.7
Approach LOS D E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.4 47.4 13.5 35.1 18.9 45.0 24.0 24.6
Change Period (Y+Rc), s 4.0 5.7 4.0 5.7 5.7 * 5.7 4.0 5.7
Max Green Setting (Gmax), s21.0 34.3 21.0 24.3 16.0 * 39 26.0 19.3
Max Q Clear Time (g_c+I1), s12.1 26.5 4.9 21.4 13.0 31.2 19.8 18.6
Green Ext Time (p_c), s 0.4 5.7 0.1 1.5 0.2 6.3 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 46.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 525 1670 392 425 1470 240 532 1132 270 250 1052 210
Future Volume (veh/h) 525 1670 392 425 1470 240 532 1132 270 250 1052 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 559 1777 417 452 1564 0 566 1204 287 266 1119 223
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 534 1784 554 464 1750 604 1456 452 315 1029 320
Arrive On Green 0.15 0.35 0.35 0.13 0.34 0.00 0.17 0.28 0.28 0.09 0.20 0.20
Sat Flow, veh/h 3483 5147 1598 3483 5147 1598 3483 5147 1598 3483 5147 1598
Grp Volume(v), veh/h 559 1777 417 452 1564 0 566 1204 287 266 1119 223
Grp Sat Flow(s),veh/h/ln1742 1716 1598 1742 1716 1598 1742 1716 1598 1742 1716 1598
Q Serve(g_s), s 23.0 51.7 21.9 19.4 43.2 0.0 24.1 32.9 16.5 11.3 30.0 19.5
Cycle Q Clear(g_c), s 23.0 51.7 21.9 19.4 43.2 0.0 24.1 32.9 16.5 11.3 30.0 19.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 534 1784 554 464 1750 604 1456 452 315 1029 320
V/C Ratio(X) 1.05 1.00 0.75 0.97 0.89 0.94 0.83 0.64 0.84 1.09 0.70
Avail Cap(c_a), veh/h 534 1784 554 464 1750 604 1456 452 488 1029 320
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.5 48.9 17.3 64.7 46.9 0.0 61.2 50.4 23.2 67.2 60.0 55.8
Incr Delay (d2), s/veh 51.7 20.4 9.2 34.6 7.5 0.0 22.1 4.2 3.3 4.7 54.8 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.8 24.8 9.1 10.7 19.1 0.0 12.3 14.4 6.5 5.2 18.0 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 115.2 69.3 26.5 99.3 54.4 0.0 83.3 54.6 26.5 71.9 114.8 63.1
LnGrp LOS F E C F D F D C E F E
Approach Vol, veh/h 2753 2016 A 2057 1608
Approach Delay, s/veh 72.1 64.5 58.6 100.5
Approach LOS E E E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s26.0 58.0 30.0 36.0 27.0 57.0 17.6 48.4
Change Period (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s20.0 52.0 26.0 30.0 23.0 51.0 21.0 35.0
Max Q Clear Time (g_c+I1), s21.4 53.7 26.1 32.0 25.0 45.2 13.3 34.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 4.4 0.3 0.1

Intersection Summary
HCM 6th Ctrl Delay 72.4
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 3 595 817 10 9 3
Future Vol, veh/h 3 595 817 10 9 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 647 888 11 10 3
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 899 0 - 0 1547 894
          Stage 1 - - - - 894 -
          Stage 2 - - - - 653 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 756 - - - 126 340
          Stage 1 - - - - 399 -
          Stage 2 - - - - 518 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 756 - - - 125 340
Mov Cap-2 Maneuver - - - - 260 -
          Stage 1 - - - - 397 -
          Stage 2 - - - - 518 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 756 - - - 276
HCM Lane V/C Ratio 0.004 - - - 0.047
HCM Control Delay (s) 9.8 - - - 18.7
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0.1




