
Volume 2 of 2
Appendices D-I



Appendix D

Cultural Resources Assessment and 
Tribal Cultural Resources Coordination













1

Lisa Westwood

From: Steven Banks <sbanks@folsom.ca.us>
Sent: Wednesday, October 03, 2018 1:35 PM
To: Lisa Westwood
Cc: 'RobertE@helixepi.com'
Subject: FW: AB 52 Consultation for the Canyon Terrace Apartments Project (2nd Initiation Consultation 

Letter)
Attachments: 3_Mitigation_Measures_CEQA_Discoveries.docx; 5

_Mitigation_Measures_CEQA_Construction_Worker_Awareness_Training.docx; 4
_Mitigation_Measures_CEQA_Discoveries_PostGroundDist_SiteVisit.docx

Follow Up Flag: Follow up
Flag Status: Flagged

FYI 
  
From: Marcos Guerrero <mguerrero@auburnrancheria.com>  
Sent: Wednesday, October 3, 2018 12:37 PM 
To: Steven Banks <sbanks@folsom.ca.us>; Cherilyn Neider <cneider@auburnrancheria.com> 
Cc: Matthew Moore <mmoore@auburnrancheria.com>; Melodi McAdams <mmcadams@auburnrancheria.com> 
Subject: RE: AB 52 Consultation for the Canyon Terrace Apartments Project (2nd Initiation Consultation Letter) 
  
Hello Mr. Banks,  
A site visit will not be necessary. UAIC would like the attached mitigation measures included:  

 Sensitivity Training;  
 Discoveries protocols;  
 Construction notification and site inspection;  

  
Please let us know if you will be able to include the attached measures in the environmental document?  
  
Thanks,  
Marcos  
  

From: Steven Banks [mailto:sbanks@folsom.ca.us]  
Sent: Tuesday, October 2, 2018 8:06 AM 
To: Cherilyn Neider <cneider@auburnrancheria.com> 
Cc: Matthew Moore <mmoore@auburnrancheria.com>; Marcos Guerrero <mguerrero@auburnrancheria.com>; Melodi 
McAdams <mmcadams@auburnrancheria.com> 
Subject: AB 52 Consultation for the Canyon Terrace Apartments Project (2nd Initiation Consultation Letter) 
  
Good morning Cherilyn, 
  
Thank you again for reaching out to the City with your request to consult regarding the Canyon Terrace 
Apartment project (PN 17-270).  Attached to this email you will find a second response letter with suggested 
dates to consult regarding the proposed project, a Cultural Letter Report regarding the project, and the GIS SHP 
files you requested.  I look forward to hearing back on the consultation dates. 
  
Best regards. 
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Steve 
  
Steven Banks 
Principal Planner 
City of Folsom 
(916) 461-6207 
sbanks@folsom.ca.us 
  
  
  
From: Cherilyn Neider <cneider@auburnrancheria.com>  
Sent: Thursday, September 20, 2018 10:16 AM 
To: Steven Banks <sbanks@folsom.ca.us> 
Cc: Matthew Moore <mmoore@auburnrancheria.com>; Marcos Guerrero <mguerrero@auburnrancheria.com>; Melodi 
McAdams <mmcadams@auburnrancheria.com> 
Subject: AB 52 Consultation for the Canyon Terrace Apartments Project 
  
Dear Steve Banks, 
  
Thank you for your letter received on 9/10/2018 (Canyon Terrace Apartments). I am contacting you in order to request:

 Consultation for this project; 
 All existing cultural resource assessments, as well as requests for, and the results of, any records searches 

that may have been conducted; 
 GIS SHP files for the proposed project’s APE. 

  
Attached you will find mitigation measures recommended for the project.  
  
Thank you for involving UAIC in the planning process at an early stage. We ask that you make this correspondence a part 
of the project record and we look forward to working with you to ensure that tribal cultural resources are protected. 
Marcos Guerrero, UAIC Cultural Resources Manager, will be UAIC's point of contact for this consultation. Please contact 
Mr. Guerrero by phone at (530) 883‐2364 or email at mguerrero@auburnrancheria.com to begin the consultation 
process. 
  
Sincerely, 
Cherilyn 
  
Cherilyn Neider 
Tribal Historic Preservation 
United Auburn Indian Community 
530.883.2394 
  
  

 
Nothing in this e-mail is intended to constitute an electronic signature for purposes of the Electronic 
Signatures in Global and National Commerce Act (E-Sign Act), 15, U.S.C. §§ 7001 to 7006 or the 
Uniform Electronic Transactions Act of any state or the federal government unless a specific 
statement to the contrary is included in this e-mail. 

  



Inadvertent Discoveries Mitigation Measures 

 
United Auburn Indian Community 

 

 
Develop a standard operating procedure, points of contact, timeline and schedule for the project 
so all possible damages can be avoided or alternatives and cumulative impacts properly accessed.  
 
If potential tribal cultural resources, archaeological resources, other cultural resources, 
articulated, or disarticulated human remains are discovered by Native American Representatives 
or Monitors from interested Native American Tribes, qualified cultural resources specialists or 
other Project personnel during construction activities, work will cease in the immediate vicinity 
of the find (based on the apparent distribution of cultural resources), whether or not a Native 
American Monitor from an interested Native American Tribe is present. A qualified cultural 
resources specialist and Native American Representatives and Monitors from culturally affiliated 
Native American Tribes will assess the significance of the find and make recommendations for 
further evaluation and treatment as necessary. These recommendations will be documented in the 
project record. For any recommendations made by interested Native American Tribes which are 
not implemented, a justification for why the recommendation was not followed will be provided 
in the project record. 
 
If adverse impacts to tribal cultural resources, unique archeology, or other cultural resources 
occurs, then consultation with UAIC regarding mitigation contained in the Public Resources 
Code sections 21084.3(a) and (b) and CEQA Guidelines section 15370 should occur, in order to 
coordinate for compensation for the impact by replacing or providing substitute resources or 
environments.  
 



Post-Ground Disturbance Site Visit Mitigation Measure 
 

 
United Auburn Indian Community 

 

 

A minimum of seven days prior to beginning earthwork or other soil disturbance activities, the 
applicant shall notify the CEQA lead agency representative of the proposed earthwork start-date, 
in order to provide the CEQA lead agency representative with time to contact the United Auburn 
Indian Community (UAIC). A UAIC tribal representative shall be invited to inspect the project 
site, including any soil piles, trenches, or other disturbed areas, within the first five days of 
ground breaking activity. During this inspection, a site meeting of construction personnel shall 
also be held in order to afford the tribal representative the opportunity to provide tribal cultural 
resources awareness information. If any tribal cultural resources, such as structural features, 
unusual amounts of bone or shell, artifacts, human remains, or architectural remains are 
encountered during this initial inspection or during any subsequent construction activities, work 
shall be suspended within 100 feet of the find, and the project applicant shall immediately notify 
the CEQA lead agency representative. The project applicant shall coordinate any necessary 
investigation of the site with a UAIC tribal representative, a qualified archaeologist approved by 
the City, and as part of the site investigation and resource assessment the archeologist shall 
consult with the UAIC and provide proper management recommendations should potential 
impacts to the resources be found by the CEQA lead agency representative to be significant. A 
written report detailing the site assessment, coordination activities, and management 
recommendations shall be provided to the CEQA lead agency representative by the qualified 
archaeologist. Possible management recommendations for tribal cultural resources, historical, or 
unique archaeological resources could include resource avoidance or, where avoidance is 
infeasible in light of project design or layout or is unnecessary to avoid significant effects, 
preservation in place or other measures. The contractor shall implement any measures deemed by 
CEQA lead agency representative staff to be necessary and feasible to avoid or minimize 
significant effects to the cultural resources, including the use of a Native American Monitor 
whenever work is occurring within 100 feet of the find.  
 
 

 



Tribal Cultural Resource – Awareness Training - Mitigation Measure 
 

United Auburn Indian Community 
 

  

A consultant and construction worker tribal cultural resources awareness brochure and training 
program for all personnel involved in project implementation will be developed in coordination 
with interested Native American Tribes. The brochure will be distributed and the training will be 
conducted in coordination with qualified cultural resources specialists and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes before any 
stages of project implementation and construction activities begin on the project site. The 
program will include relevant information regarding sensitive tribal cultural resources, including 
applicable regulations, protocols for avoidance, and consequences of violating State laws and 
regulations. The worker cultural resources awareness program will also describe appropriate 
avoidance and minimization measures for resources that have the potential to be located on the 
project site and will outline what to do and whom to contact if any potential archaeological 
resources or artifacts are encountered. The program will also underscore the requirement for 
confidentiality and culturally-appropriate treatment of any find of significance to Native 
Americans and behaviors, consistent with Native American Tribal values. 

 







 

2018-083 Canyon Terrace Apartments 
2525 Warren Drive   ●   Rocklin, CA 95677   ●   Tel: (916) 782-9100   ●   Fax: (916) 782-9134   ●   www.ecorpconsulting.com 

October 22, 2018 

Robert Edgerton, AICP CEP 
HELIX Environmental Planning, Inc. 
11 Natoma Street, Suite 155 
Folsom, CA 95630 

RE: Tribal Consultation Record for Compliance with Assembly Bill 52 and CEQA for the Canyon 
Terrace Apartments Project, City of Folsom 

Dear Robert: 

The California Environmental Quality Act (CEQA), as amended in 2014 by Assembly Bill 52 (AB 52), 
requires that the City of Folsom (City) provide notice to any California Native American tribes that have 
requested notice of projects subject to CEQA review and consult with tribes that responded to the notice 
within 30 days of receipt with a request for consultation. Section 21073 of the Public Resources Code 
(PRC) defines California Native American tribes as “a Native American tribe located in California that is on 
the contact list maintained by the NAHC for the purposes of Chapter 905 of the Statutes of 2004.” This 
includes both federally and non-federally recognized tribes. For the City of Folsom, these include the 
following tribes that previously submitted general request letters, requesting such noticing: 

 Wilton Rancheria (letter dated July 1, 2015 and received August 24, 2015) 

 Ione Band of Miwok Indians (letter dated March 2, 2016) 

 United Auburn Indian Community (UAIC) of the Auburn Rancheria (letter dated November 23, 
2015) 

The purpose of consultation is to identify Tribal Cultural Resources (TCRs) that may be significantly 
impacted by the proposed Project, and to allow the City to avoid or mitigate significant impacts prior to 
Project approval and implementation. Section 21074(a) of the PRC defines TCRs for the purpose of CEQA 
as: 

Sites, features, places, cultural landscapes (geographically defined in terms of the size and scope), 
sacred places, and objects with cultural value to a California Native American tribe that are either 
of the following: 

a) included or determined to be eligible for inclusion in the California Register of Historical 
Resources; and/or 

b) included in a local register of historical resources as defined in subdivision (k) of Section 
5020.1; and/or 
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c) a resource determined by the lead agency, in its discretion and supported by substantial 
evidence, to be significant pursuant to criteria set forth in subdivision (c) of Section 
5024.1. In applying the criteria set forth in subdivision (c) of Section 5024.1 for the 
purposes of this paragraph, the lead agency shall consider the significance of the 
resource to a California Native American tribe. 

Because criteria A and B also meet the definition of a Historical Resource under CEQA, a TCR may also 
require additional consideration as a Historical Resource. TCRs may or may not exhibit archaeological, 
cultural, or physical indicators and can only be identified by a culturally-affiliated tribe, which has been 
determined under State law to be the subject matter expert for TCRs. 

CEQA requires that the City initiate consultation with tribes at the commencement of the CEQA process to 
identify TCRs. Furthermore, because a significant effect on a TCR is considered a significant impact on the 
environment under CEQA, consultation is required to develop appropriate avoidance, impact 
minimization, and mitigation measures. Therefore, in accordance with the requirements summarized 
above, the City carried out, or attempted to carry out, tribal consultation for the Project. The methods and 
results of tribal consultation are summarized below, and a copy of the complete non-confidential 
administrative record is provided in Attachment A. 

Within 14 days of initiating CEQA review for the Project, on September 6, 2018, the City sent Project 
notification letters to the three California Native American tribes named above, which had previously 
submitted general consultation request letters pursuant to 21080.3.1(d) of the PRC. Each tribe was 
provided a brief description of the Project and its location, the contact information for the City’s 
authorized representative, and a notification that the tribe has 30 days to request consultation. The 30-
day response period concluded on October 9, 2018.  

As a result of the initial notification letters, only one tribe responded to the opportunity to consult on the 
Project: the UAIC, as described below. Neither the Ione Band of Miwok Indians, nor Wilton Rancheria, 
responded within the 30-day response window, nor, therefore, no consultation with either tribe was 
required or carried out with those tribes under CEQA.   

On September 20, 2018, UAIC responded to the City’s letter by email, requesting consultation on the 
Project, copies of all existing cultural resources assessments, and GIS shapefiles for the Project boundaries. 
UAIC also provided a suggested mitigation measure for unanticipated discoveries that the Project may 
encounter. Subsequently, on September 27, 2018, the City received a follow-up letter that was dated 
September 17 but post-marked September 25, requesting copies of documentation and tribal monitors if 
resources are present. However, before adopting any mitigation measures, the City engaged in 
consultation with UAIC in order to first determine the presence of TCRs in the Project area that could be 
significantly impacted. Only after such conclusions are drawn by the City through consultation can 
mitigation be considered under CEQA.  

Therefore, on September 21, 2018, which was within 30 days of receiving the response, the City initiated 
consultation with UAIC. The City invited the tribe to a consultation meeting and Project orientation at the 
City offices on either October 9 or 11, 2018. The City also provided an electronic copy of the cultural 
resources documentation and shapefiles for the Project, as requested.  
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On October 3, 2018, the tribe responded by email to indicate it no longer was interested in meeting, and 
instead, requested that its standard mitigation measures for sensitivity training, unanticipated discoveries, 
construction notification and site inspection, be adopted by the City. The tribe did not provide any 
information about TCRs to the City. 

After a review of the totality of information submitted by the tribe (as described above), the thresholds 
under PRC Section 21074(a)(1) have not been met and the project would not cause a significant adverse 
change in significance of a TCR. The City made a determination that there are no known TCRs located 
within the project area, and that the proposed project will have a less than significant impact on 
unforeseeable TCRs with the incorporation of mitigation measures to address unanticipated discoveries. 
The three mitigation measures provided by the tribe have been tailored to this specific project and 
incorporated into the CEQA document for this project, as shown below.  

Mitigation Measure TCR-01: Avoid and minimize impacts to previously unknown Tribal 
Cultural Resources. 

If potential tribal cultural resources or human remains are discovered by Native American 
Representatives or Monitors from interested Native American Tribes, qualified cultural resources 
specialists or other Project personnel during construction activities, work will cease in the 
immediate vicinity of the find (based on the apparent distribution of cultural resources), whether 
or not a Native American Monitor from an interested Native American Tribe is present. The City 
shall immediately notify a qualified archaeologist and interested Native American Tribes to 
consult on the significance of the find and make recommendations for further evaluation and 
treatment as necessary. These recommendations and actions taken (or not taken) based on 
consultation will be documented in the project record. If the discovery includes human remains, 
the procedures in Mitigation Measure CUL-02 shall be implemented. 

Mitigation Measure TCR-02: Accommodate a post-ground disturbance field visit for 
interested tribes. 

A minimum of seven days prior to beginning earthwork or other soil disturbance activities, the 
applicant shall notify the City of the proposed earthwork start-date, in order to provide the City 
representative sufficient time to contact the United Auburn Indian Community (UAIC). A UAIC 
tribal representative shall be invited to inspect the project location, including any soil piles, 
trenches, or other disturbed areas, within the first five days of ground breaking activity. 
Construction activity may be ongoing during this time. Should the tribe choose not to perform a 
field visit within the first five days, construction activities may continue as scheduled, as long as 
the notification was made. 

Mitigation Measure TCR-03: Provide construction personnel with procedures for 
unanticipated discoveries during ground-disturbing activities.  

A construction worker tribal cultural resources awareness brochure and training program for 
personnel involved in project implementation will be developed by a qualified professional prior 
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to the initiation of construction activities on the project. The brochure will be distributed during a 
training session that will be conducted by a qualified professional. Native American 
representatives and monitors from culturally affiliated and interested Native American tribes will 
be given the opportunity to contribute information to include in the program, if they so desire. 
The program will include relevant information regarding sensitive tribal cultural resources, 
including applicable regulations, protocols for avoidance, and consequences of violating State 
laws and regulations. The construction worker tribal cultural resources awareness program will 
also describe appropriate avoidance and minimization measures for resources that have the 
potential to be located on the project property and will outline what to do and whom to contact if 
any potential archaeological resources or artifacts are encountered. The program will also 
underscore the requirement for confidentiality and culturally-appropriate treatment of any 
discovery that is determined by the City, in consultation with tribes, to be of significance to Native 
American tribal values. 

Therefore, in accordance with PRC Section 21080.3.2(b)(1) and 21082.3(d)(1) of the California Public 
Resources Code, the City concluded consultation with UAIC by letter on October 22, 2018. 

If you have any questions, you may reach me by phone at (916) 782-9100 or by email at 
LWestwood@ecorpconsulting.com.  

Sincerely, 

 

Lisa Westwood, RPA 
Director of Cultural Resources 
 

Attachment A: Non-Confidential Tribal Consultation Record 

mailto:LWestwood@ecorpconsulting.com
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March 19, 2019 

 

Sid Paul 

Ezralow Company 

23622 Calabasas Road, Suite 200  

Calabasas, CA 91302-1549 

SUBJECT:  Canyon Terrace Apartments Project – Air Quality and Greenhouse Gas Emissions Reduction 

Calculation for the Installation of Electric Vehicle Charging Stations within the Project Site 

Dear Mr. Paul, 

This memorandum provides a calculation for the estimated reduction in air quality and greenhouse gas (GHG) 

emissions estimated with the implementation of mitigation that requires the installation of electric vehicle charging 

stations within the Canyon Terrace Apartments project (proposed project). 

INTRODUCTION 

The City of Folsom has made a commitment to require new development to include sustainability measures. The 

proposed project would develop 96 new residential units and 233 new parking spaces, within an existing 

development in the City of Folsom. In this regard, the developer (The Ezralow Company) is considering the 

installation of electric vehicle charging stations within the project site. The City of Folsom has requested 

quantification of the net benefit of this action to air quality and GHG emissions. The following analysis provides 

quantification for the estimated net benefit of the installation of electric vehicle charging stations within the project 

site. 

METHODOLOGY 

The California Emissions Estimator Model (CalEEMod) version 2016.3.2 was used to model the reduction emissions 

that would occur with implementation of the “Implement Neighborhood Electric Vehicle (NEV) Network” mitigation 

measure. The effect of this mitigation measure is based on the methodology provided by the California Air Pollution 

Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010) guidebook. 

It is recognized that the NEV model was originally developed for use in communities with a network of small vehicles 

traveling at slower speeds (35mph) for short distances. It has also been found that NEVs do not replace an everyday 

combustion motor vehicle, rather they are used more locally for short trips lengths. Since the NEV model was 

originally developed in the earlier part of the 2000s, the passenger electric vehicle has become more commonplace 

within the regional transportation network. This type of vehicle can travel at speeds comparable to the conventional 

combustion motor vehicles, and for trip lengths that make it an everyday vehicle. The use of an electric vehicle, 

which is a consumer choice, provides air quality benefits related to mobile source emission reductions that are 

beyond that of the NEV model. As such, the use of the NEV mitigation in CalEEMod is a conservative estimate, and 

likely underestimates the total emissions reductions.  

ASSUMPTIONS 

The following assumptions were made as part of this calculation: 
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• The provision of electric vehicle charging stations on-site occurs as part of a broader effort to create a local 

network of charging stations within the local area (e.g. the City of Folsom); 

• The “Implement NEV Network” mitigation measure within CalEEMod assumes the low end of the CAPCOA 

recommendations (i.e. 0.04 NEVs per household) (note: based on 96 units within the project site, this 

assumes that approximately 4 electric vehicles would regularly use the on-site electric vehicle charging); 

• Project demand is fully met by 3 electric vehicle charging stations (consistent with the California Green 

Buildings Standard Code’s provisions for electric vehicle charging infrastructure: new multi-family buildings 

with 17 or more units should allocate 3 percent or more of the total number of parking spaces for future 

installation of electric vehicle supply equipment). 

RESULTS 

It is estimated that installation of electric vehicle charging stations on-site (sufficient to meet project demand) would 

reduce project-wide transportation GHG emissions by approximately 0.06% for ROG, 0.27% for NOx, 0.48% for SO2, 

0.49% for PM10, 0.46% for PM2.5, 0.47% for CO2, and 0.36% for CO2e. Table 1 provides project operational emissions 

without installation of on-site electric vehicle charging stations. Table 2 provides total project operational emissions 

with installation of on-site electric vehicle charging stations (sufficient to meet project demand). Full modeling 

results are providing in Appendix A. 

TABLE 1:  PROJECT OPERATIONAL EMISSIONS (TONS/YEAR) - UNMITIGATED 

Emissions Category ROG NOx SO2 PM10 PM2.5 CO2 CO2e 

Area 0.4651 0.0115 0.00005 0.00547 0.00547 1.6564 1.6564 

Energy 0.00626 0.0535 0.00034 0.00433 0.00433 187.4937 188.3539 

Mobile 0.2225 0.9592 0.008 0.6826 0.1878 735.1188 736.0211 

Waste 0 0 0 0 0 8.9641 22.2081 

Water 0 0 0 0 0 15.2942 16.9700 

Total 0.6938 1.0242 0.00839 0.6924 0.1976 948.4880 965.2095 

Source: CalEEMod (v.2016.3.2) 

TABLE 2:  PROJECT OPERATIONAL EMISSIONS (TONS/YEAR) – WITH ON-SITE VEHICLE CHARGING 

Emissions Category ROG NOx SO2 PM10 PM2.5 CO2 CO2e 

Area 0.4651 0.0115 0.00005 0.00547 0.00547 1.6172 1.6564 

Energy 0.00626 0.0535 0.00034 0.00433 0.00433 187.4937 188.3539 

Mobile 0.2221 0.9565 0.00796 0.6792 0.1869 731.6596 732.5583 

Waste 0 0 0 0 0 8.9641 22.2081 

Water 0 0 0 0 0 15.2942 16.9700 

Total 0.6934 1.0214 0.00835 0.6890 0.1967 945.0287 961.7466 

Source: CalEEMod (v.2016.3.2) 
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CONCLUSION 

If the proposed project were to include installation of electric vehicle charging stations that fully meet on-site 

demand, the proposed project emissions would be reduced as follows: 0.06% for ROG, 0.27% for NOx, 0.48% for SO2, 

0.49% for PM10, 0.46% for PM2.5, 0.47% for CO2, and 0.36% for CO2e. This assumes an utilization rate of 0.04 per 

household. 

Sincerely, 

Steve McMurtry 

Principal  

DE NOVO PLANNING GROUP 
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APPENDIX A 
 

AQ/GHG Emissions Reduction Calculation – Canyon Terrace Apartments  

 

ANNUAL EMISSIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Low Rise 96.00 Dwelling Unit 6.00 96,000.00 256

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

6

Wind Speed (m/s) Precipitation Freq (Days)3.5 58

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2021Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Canyon Terrace Apartments (City of Folsom)
Sacramento County, Annual

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 1 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



Project Characteristics - 

Land Use - 

Construction Phase - Based on project size. Demolition split into two phases - one for the building, the other for the pool, courts, and parking lot.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Demolition - 

Vehicle Trips - 7.35 trip rate/unit, as provided by the GHD Traffic Report

Land Use Change - Assumed that approximately two thirds (4 acres) of existing site is 'Grassland' vegetation type, and one third 'Forest Land - Trees' (2 acres). 
Project would remove up to one acre of 'Forest Land - Trees' and three acres of 'Grassland'.

Sequestration - 

Mobile Land Use Mitigation - 

2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 64.00

tblConstructionPhase NumDays 20.00 28.00

tblLandUseChange CO2peracre 111.00 4.31

tblTripsAndVMT HaulingTripNumber 5.00 0.00

tblTripsAndVMT HaulingTripNumber 138.00 0.00

tblVehicleTrips ST_TR 7.16 7.35

tblVehicleTrips SU_TR 6.07 7.35

tblVehicleTrips WD_TR 6.59 7.35
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 0.1428 1.4198 0.8981 1.6000e-
003

0.1808 0.0729 0.2538 0.0881 0.0677 0.1558 0.0000 142.5499 142.5499 0.0383 0.0000 143.5082

2020 0.4772 2.3968 2.2653 4.0300e-
003

0.0628 0.1317 0.1945 0.0169 0.1237 0.1405 0.0000 352.7268 352.7268 0.0724 0.0000 354.5359

2021 0.4093 0.0335 0.0467 8.0000e-
005

2.2100e-
003

2.0400e-
003

4.2500e-
003

5.9000e-
004

2.0400e-
003

2.6300e-
003

0.0000 7.3815 7.3815 4.3000e-
004

0.0000 7.3922

Maximum 0.4772 2.3968 2.2653 4.0300e-
003

0.1808 0.1317 0.2538 0.0881 0.1237 0.1558 0.0000 352.7268 352.7268 0.0724 0.0000 354.5359

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 0.1428 1.4198 0.8981 1.6000e-
003

0.1808 0.0729 0.2538 0.0881 0.0677 0.1558 0.0000 142.5498 142.5498 0.0383 0.0000 143.5080

2020 0.4772 2.3968 2.2653 4.0300e-
003

0.0628 0.1317 0.1945 0.0169 0.1237 0.1405 0.0000 352.7265 352.7265 0.0724 0.0000 354.5356

2021 0.4093 0.0335 0.0467 8.0000e-
005

2.2100e-
003

2.0400e-
003

4.2500e-
003

5.9000e-
004

2.0400e-
003

2.6300e-
003

0.0000 7.3815 7.3815 4.3000e-
004

0.0000 7.3922

Maximum 0.4772 2.3968 2.2653 4.0300e-
003

0.1808 0.1317 0.2538 0.0881 0.1237 0.1558 0.0000 352.7265 352.7265 0.0724 0.0000 354.5356

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 9-1-2019 11-30-2019 1.2682 1.2682

2 12-1-2019 2-29-2020 0.7833 0.7833

3 3-1-2020 5-31-2020 0.7528 0.7528

4 6-1-2020 8-31-2020 0.7523 0.7523

5 9-1-2020 11-30-2020 0.6444 0.6444

6 12-1-2020 2-28-2021 0.6606 0.6606

7 3-1-2021 5-31-2021 0.0147 0.0147

Highest 1.2682 1.2682
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Energy 6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 187.4937 187.4937 6.8600e-
003

2.3100e-
003

188.3539

Mobile 0.2225 0.9592 2.6368 8.0000e-
003

0.6754 7.1900e-
003

0.6826 0.1811 6.7400e-
003

0.1878 0.0000 735.1188 735.1188 0.0361 0.0000 736.0211

Waste 0.0000 0.0000 0.0000 0.0000 8.9641 0.0000 8.9641 0.5298 0.0000 22.2081

Water 0.0000 0.0000 0.0000 0.0000 2.2130 13.0813 15.2942 8.2100e-
003

4.9300e-
003

16.9700

Total 0.6938 1.0242 3.6517 8.3900e-
003

0.6754 0.0170 0.6924 0.1811 0.0165 0.1976 11.1770 937.3110 948.4880 0.5825 7.2400e-
003

965.2095

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Energy 6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 187.4937 187.4937 6.8600e-
003

2.3100e-
003

188.3539

Mobile 0.2221 0.9565 2.6268 7.9600e-
003

0.6720 7.1600e-
003

0.6792 0.1802 6.7100e-
003

0.1869 0.0000 731.6596 731.6596 0.0360 0.0000 732.5583

Waste 0.0000 0.0000 0.0000 0.0000 8.9641 0.0000 8.9641 0.5298 0.0000 22.2081

Water 0.0000 0.0000 0.0000 0.0000 2.2130 13.0813 15.2942 8.2100e-
003

4.9300e-
003

16.9700

Total 0.6934 1.0214 3.6417 8.3500e-
003

0.6720 0.0170 0.6890 0.1802 0.0165 0.1967 11.1770 933.8517 945.0287 0.5824 7.2400e-
003

961.7466

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.06 0.27 0.27 0.48 0.50 0.18 0.49 0.50 0.18 0.48 0.00 0.37 0.36 0.02 0.00 0.36
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3.0 Construction Detail

2.3 Vegetation

CO2e

Category MT

New Trees 0.0000

Vegetation Land 
Change

-17.2400

Total -17.2400

Vegetation

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition (Building) Demolition 9/1/2019 9/27/2019 5 20

2 Demolition (Pool, Courts, Parking) Demolition 9/28/2019 10/25/2019 5 20

3 Site Preparation Site Preparation 10/26/2019 11/8/2019 5 10

4 Grading Grading 11/9/2019 12/6/2019 5 20

5 Building Construction Building Construction 12/7/2019 10/23/2020 5 230

6 Paving Paving 10/24/2020 12/2/2020 5 28

7 Architectural Coating Architectural Coating 12/3/2020 3/2/2021 5 64

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 10
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OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition (Building) Concrete/Industrial Saws 1 8.00 81 0.73

Demolition (Building) Excavators 3 8.00 158 0.38

Demolition (Building) Rubber Tired Dozers 2 8.00 247 0.40

Demolition (Pool, Courts, Parking) Concrete/Industrial Saws 1 8.00 81 0.73

Demolition (Pool, Courts, Parking) Excavators 3 8.00 158 0.38

Demolition (Pool, Courts, Parking) Rubber Tired Dozers 2 8.00 247 0.40

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Residential Indoor: 194,400; Residential Outdoor: 64,800; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Paving: 0
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3.2 Demolition (Building) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 6.2000e-
004

0.0000 6.2000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Total 0.0351 0.3578 0.2206 3.9000e-
004

6.2000e-
004

0.0180 0.0186 9.0000e-
005

0.0167 0.0168 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition (Building) 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Demolition (Pool, 
Courts, Parking)

6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 69.00 10.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 14.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition (Building) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 6.2000e-
004

0.0000 6.2000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Total 0.0351 0.3578 0.2206 3.9000e-
004

6.2000e-
004

0.0180 0.0186 9.0000e-
005

0.0167 0.0168 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Mitigated Construction On-Site
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3.2 Demolition (Building) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Mitigated Construction Off-Site

3.3 Demolition (Pool, Courts, Parking) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0156 0.0000 0.0156 2.3600e-
003

0.0000 2.3600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Total 0.0351 0.3578 0.2206 3.9000e-
004

0.0156 0.0180 0.0335 2.3600e-
003

0.0167 0.0191 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Unmitigated Construction On-Site
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3.3 Demolition (Pool, Courts, Parking) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0156 0.0000 0.0156 2.3600e-
003

0.0000 2.3600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Total 0.0351 0.3578 0.2206 3.9000e-
004

0.0156 0.0180 0.0335 2.3600e-
003

0.0167 0.0191 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Mitigated Construction On-Site
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3.3 Demolition (Pool, Courts, Parking) - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Mitigated Construction Off-Site

3.4 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0903 0.0120 0.1023 0.0497 0.0110 0.0607 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 13 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



3.4 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.6000e-
004

2.6000e-
004

2.7600e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.7000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.6042 0.6042 2.0000e-
005

0.0000 0.6047

Total 3.6000e-
004

2.6000e-
004

2.7600e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.7000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.6042 0.6042 2.0000e-
005

0.0000 0.6047

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0903 0.0120 0.1023 0.0497 0.0110 0.0607 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Mitigated Construction On-Site
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3.4 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.6000e-
004

2.6000e-
004

2.7600e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.7000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.6042 0.6042 2.0000e-
005

0.0000 0.6047

Total 3.6000e-
004

2.6000e-
004

2.7600e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.7000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.6042 0.6042 2.0000e-
005

0.0000 0.6047

Mitigated Construction Off-Site

3.5 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0655 0.0000 0.0655 0.0337 0.0000 0.0337 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0258 0.2835 0.1629 3.0000e-
004

0.0140 0.0140 0.0129 0.0129 0.0000 26.6423 26.6423 8.4300e-
003

0.0000 26.8530

Total 0.0258 0.2835 0.1629 3.0000e-
004

0.0655 0.0140 0.0795 0.0337 0.0129 0.0465 0.0000 26.6423 26.6423 8.4300e-
003

0.0000 26.8530

Unmitigated Construction On-Site
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3.5 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0655 0.0000 0.0655 0.0337 0.0000 0.0337 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0258 0.2835 0.1629 3.0000e-
004

0.0140 0.0140 0.0129 0.0129 0.0000 26.6422 26.6422 8.4300e-
003

0.0000 26.8530

Total 0.0258 0.2835 0.1629 3.0000e-
004

0.0655 0.0140 0.0795 0.0337 0.0129 0.0465 0.0000 26.6422 26.6422 8.4300e-
003

0.0000 26.8530

Mitigated Construction On-Site
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3.5 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Total 6.1000e-
004

4.3000e-
004

4.6000e-
003

1.0000e-
005

1.1000e-
003

1.0000e-
005

1.1100e-
003

2.9000e-
004

1.0000e-
005

3.0000e-
004

0.0000 1.0071 1.0071 3.0000e-
005

0.0000 1.0078

Mitigated Construction Off-Site

3.6 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0201 0.1792 0.1459 2.3000e-
004

0.0110 0.0110 0.0103 0.0103 0.0000 19.9839 19.9839 4.8700e-
003

0.0000 20.1056

Total 0.0201 0.1792 0.1459 2.3000e-
004

0.0110 0.0110 0.0103 0.0103 0.0000 19.9839 19.9839 4.8700e-
003

0.0000 20.1056

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 17 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



3.6 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 4.1000e-
004

0.0104 3.1900e-
003

2.0000e-
005

5.0000e-
004

7.0000e-
005

5.7000e-
004

1.4000e-
004

7.0000e-
005

2.1000e-
004

0.0000 2.0238 2.0238 1.3000e-
004

0.0000 2.0269

Worker 2.3700e-
003

1.6700e-
003

0.0180 4.0000e-
005

4.3100e-
003

3.0000e-
005

4.3400e-
003

1.1500e-
003

3.0000e-
005

1.1700e-
003

0.0000 3.9376 3.9376 1.2000e-
004

0.0000 3.9407

Total 2.7800e-
003

0.0121 0.0212 6.0000e-
005

4.8100e-
003

1.0000e-
004

4.9100e-
003

1.2900e-
003

1.0000e-
004

1.3800e-
003

0.0000 5.9614 5.9614 2.5000e-
004

0.0000 5.9676

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0201 0.1792 0.1459 2.3000e-
004

0.0110 0.0110 0.0103 0.0103 0.0000 19.9838 19.9838 4.8700e-
003

0.0000 20.1055

Total 0.0201 0.1792 0.1459 2.3000e-
004

0.0110 0.0110 0.0103 0.0103 0.0000 19.9838 19.9838 4.8700e-
003

0.0000 20.1055

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 18 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



3.6 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 4.1000e-
004

0.0104 3.1900e-
003

2.0000e-
005

5.0000e-
004

7.0000e-
005

5.7000e-
004

1.4000e-
004

7.0000e-
005

2.1000e-
004

0.0000 2.0238 2.0238 1.3000e-
004

0.0000 2.0269

Worker 2.3700e-
003

1.6700e-
003

0.0180 4.0000e-
005

4.3100e-
003

3.0000e-
005

4.3400e-
003

1.1500e-
003

3.0000e-
005

1.1700e-
003

0.0000 3.9376 3.9376 1.2000e-
004

0.0000 3.9407

Total 2.7800e-
003

0.0121 0.0212 6.0000e-
005

4.8100e-
003

1.0000e-
004

4.9100e-
003

1.2900e-
003

1.0000e-
004

1.3800e-
003

0.0000 5.9614 5.9614 2.5000e-
004

0.0000 5.9676

Mitigated Construction Off-Site

3.6 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2258 2.0433 1.7944 2.8700e-
003

0.1190 0.1190 0.1119 0.1119 0.0000 246.6646 246.6646 0.0602 0.0000 248.1691

Total 0.2258 2.0433 1.7944 2.8700e-
003

0.1190 0.1190 0.1119 0.1119 0.0000 246.6646 246.6646 0.0602 0.0000 248.1691

Unmitigated Construction On-Site
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3.6 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 4.0800e-
003

0.1194 0.0333 2.6000e-
004

6.2300e-
003

6.2000e-
004

6.8500e-
003

1.8000e-
003

5.9000e-
004

2.3900e-
003

0.0000 25.1993 25.1993 1.4900e-
003

0.0000 25.2366

Worker 0.0274 0.0186 0.2034 5.3000e-
004

0.0540 3.9000e-
004

0.0544 0.0144 3.6000e-
004

0.0147 0.0000 47.8193 47.8193 1.3500e-
003

0.0000 47.8531

Total 0.0314 0.1380 0.2367 7.9000e-
004

0.0602 1.0100e-
003

0.0612 0.0162 9.5000e-
004

0.0171 0.0000 73.0187 73.0187 2.8400e-
003

0.0000 73.0898

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2258 2.0433 1.7944 2.8700e-
003

0.1190 0.1190 0.1119 0.1119 0.0000 246.6643 246.6643 0.0602 0.0000 248.1688

Total 0.2258 2.0433 1.7944 2.8700e-
003

0.1190 0.1190 0.1119 0.1119 0.0000 246.6643 246.6643 0.0602 0.0000 248.1688

Mitigated Construction On-Site
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3.6 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 4.0800e-
003

0.1194 0.0333 2.6000e-
004

6.2300e-
003

6.2000e-
004

6.8500e-
003

1.8000e-
003

5.9000e-
004

2.3900e-
003

0.0000 25.1993 25.1993 1.4900e-
003

0.0000 25.2366

Worker 0.0274 0.0186 0.2034 5.3000e-
004

0.0540 3.9000e-
004

0.0544 0.0144 3.6000e-
004

0.0147 0.0000 47.8193 47.8193 1.3500e-
003

0.0000 47.8531

Total 0.0314 0.1380 0.2367 7.9000e-
004

0.0602 1.0100e-
003

0.0612 0.0162 9.5000e-
004

0.0171 0.0000 73.0187 73.0187 2.8400e-
003

0.0000 73.0898

Mitigated Construction Off-Site

3.7 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0190 0.1969 0.2051 3.2000e-
004

0.0105 0.0105 9.7000e-
003

9.7000e-
003

0.0000 28.0395 28.0395 9.0700e-
003

0.0000 28.2662

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0190 0.1969 0.2051 3.2000e-
004

0.0105 0.0105 9.7000e-
003

9.7000e-
003

0.0000 28.0395 28.0395 9.0700e-
003

0.0000 28.2662

Unmitigated Construction On-Site
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3.7 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8000e-
004

5.3000e-
004

5.8100e-
003

2.0000e-
005

1.5400e-
003

1.0000e-
005

1.5500e-
003

4.1000e-
004

1.0000e-
005

4.2000e-
004

0.0000 1.3666 1.3666 4.0000e-
005

0.0000 1.3675

Total 7.8000e-
004

5.3000e-
004

5.8100e-
003

2.0000e-
005

1.5400e-
003

1.0000e-
005

1.5500e-
003

4.1000e-
004

1.0000e-
005

4.2000e-
004

0.0000 1.3666 1.3666 4.0000e-
005

0.0000 1.3675

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0190 0.1969 0.2051 3.2000e-
004

0.0105 0.0105 9.7000e-
003

9.7000e-
003

0.0000 28.0395 28.0395 9.0700e-
003

0.0000 28.2662

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0190 0.1969 0.2051 3.2000e-
004

0.0105 0.0105 9.7000e-
003

9.7000e-
003

0.0000 28.0395 28.0395 9.0700e-
003

0.0000 28.2662

Mitigated Construction On-Site
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3.7 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8000e-
004

5.3000e-
004

5.8100e-
003

2.0000e-
005

1.5400e-
003

1.0000e-
005

1.5500e-
003

4.1000e-
004

1.0000e-
005

4.2000e-
004

0.0000 1.3666 1.3666 4.0000e-
005

0.0000 1.3675

Total 7.8000e-
004

5.3000e-
004

5.8100e-
003

2.0000e-
005

1.5400e-
003

1.0000e-
005

1.5500e-
003

4.1000e-
004

1.0000e-
005

4.2000e-
004

0.0000 1.3666 1.3666 4.0000e-
005

0.0000 1.3675

Mitigated Construction Off-Site

3.8 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1971 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5400e-
003

0.0177 0.0192 3.0000e-
005

1.1600e-
003

1.1600e-
003

1.1600e-
003

1.1600e-
003

0.0000 2.6809 2.6809 2.1000e-
004

0.0000 2.6861

Total 0.1996 0.0177 0.0192 3.0000e-
005

1.1600e-
003

1.1600e-
003

1.1600e-
003

1.1600e-
003

0.0000 2.6809 2.6809 2.1000e-
004

0.0000 2.6861

Unmitigated Construction On-Site
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3.8 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

3.7000e-
004

4.0700e-
003

1.0000e-
005

1.0800e-
003

1.0000e-
005

1.0900e-
003

2.9000e-
004

1.0000e-
005

2.9000e-
004

0.0000 0.9566 0.9566 3.0000e-
005

0.0000 0.9573

Total 5.5000e-
004

3.7000e-
004

4.0700e-
003

1.0000e-
005

1.0800e-
003

1.0000e-
005

1.0900e-
003

2.9000e-
004

1.0000e-
005

2.9000e-
004

0.0000 0.9566 0.9566 3.0000e-
005

0.0000 0.9573

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1971 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5400e-
003

0.0177 0.0192 3.0000e-
005

1.1600e-
003

1.1600e-
003

1.1600e-
003

1.1600e-
003

0.0000 2.6809 2.6809 2.1000e-
004

0.0000 2.6861

Total 0.1996 0.0177 0.0192 3.0000e-
005

1.1600e-
003

1.1600e-
003

1.1600e-
003

1.1600e-
003

0.0000 2.6809 2.6809 2.1000e-
004

0.0000 2.6861

Mitigated Construction On-Site
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3.8 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.5000e-
004

3.7000e-
004

4.0700e-
003

1.0000e-
005

1.0800e-
003

1.0000e-
005

1.0900e-
003

2.9000e-
004

1.0000e-
005

2.9000e-
004

0.0000 0.9566 0.9566 3.0000e-
005

0.0000 0.9573

Total 5.5000e-
004

3.7000e-
004

4.0700e-
003

1.0000e-
005

1.0800e-
003

1.0000e-
005

1.0900e-
003

2.9000e-
004

1.0000e-
005

2.9000e-
004

0.0000 0.9566 0.9566 3.0000e-
005

0.0000 0.9573

Mitigated Construction Off-Site

3.8 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4036 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.7100e-
003

0.0328 0.0391 6.0000e-
005

2.0200e-
003

2.0200e-
003

2.0200e-
003

2.0200e-
003

0.0000 5.4895 5.4895 3.8000e-
004

0.0000 5.4989

Total 0.4083 0.0328 0.0391 6.0000e-
005

2.0200e-
003

2.0200e-
003

2.0200e-
003

2.0200e-
003

0.0000 5.4895 5.4895 3.8000e-
004

0.0000 5.4989

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 25 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



3.8 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0400e-
003

6.8000e-
004

7.6200e-
003

2.0000e-
005

2.2100e-
003

2.0000e-
005

2.2300e-
003

5.9000e-
004

1.0000e-
005

6.0000e-
004

0.0000 1.8920 1.8920 5.0000e-
005

0.0000 1.8933

Total 1.0400e-
003

6.8000e-
004

7.6200e-
003

2.0000e-
005

2.2100e-
003

2.0000e-
005

2.2300e-
003

5.9000e-
004

1.0000e-
005

6.0000e-
004

0.0000 1.8920 1.8920 5.0000e-
005

0.0000 1.8933

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4036 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.7100e-
003

0.0328 0.0391 6.0000e-
005

2.0200e-
003

2.0200e-
003

2.0200e-
003

2.0200e-
003

0.0000 5.4895 5.4895 3.8000e-
004

0.0000 5.4989

Total 0.4083 0.0328 0.0391 6.0000e-
005

2.0200e-
003

2.0200e-
003

2.0200e-
003

2.0200e-
003

0.0000 5.4895 5.4895 3.8000e-
004

0.0000 5.4989

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Implement NEV Network

3.8 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0400e-
003

6.8000e-
004

7.6200e-
003

2.0000e-
005

2.2100e-
003

2.0000e-
005

2.2300e-
003

5.9000e-
004

1.0000e-
005

6.0000e-
004

0.0000 1.8920 1.8920 5.0000e-
005

0.0000 1.8933

Total 1.0400e-
003

6.8000e-
004

7.6200e-
003

2.0000e-
005

2.2100e-
003

2.0000e-
005

2.2300e-
003

5.9000e-
004

1.0000e-
005

6.0000e-
004

0.0000 1.8920 1.8920 5.0000e-
005

0.0000 1.8933

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.2221 0.9565 2.6268 7.9600e-
003

0.6720 7.1600e-
003

0.6792 0.1802 6.7100e-
003

0.1869 0.0000 731.6596 731.6596 0.0360 0.0000 732.5583

Unmitigated 0.2225 0.9592 2.6368 8.0000e-
003

0.6754 7.1900e-
003

0.6826 0.1811 6.7400e-
003

0.1878 0.0000 735.1188 735.1188 0.0361 0.0000 736.0211

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Apartments Low Rise 705.60 705.60 705.60 1,810,647 1,801,593

Total 705.60 705.60 705.60 1,810,647 1,801,593

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Apartments Low Rise 10.00 5.00 6.50 46.50 12.50 41.00 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Low Rise 0.555851 0.039752 0.205040 0.120748 0.020349 0.005402 0.018507 0.022668 0.002052 0.002157 0.005939 0.000618 0.000915

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 125.5129 125.5129 5.6800e-
003

1.1700e-
003

126.0047

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 125.5129 125.5129 5.6800e-
003

1.1700e-
003

126.0047

NaturalGas 
Mitigated

6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

NaturalGas 
Unmitigated

6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Apartments Low 
Rise

1.16148e
+006

6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

Total 6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

Unmitigated

5.1 Mitigation Measures Energy
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Apartments Low 
Rise

1.16148e
+006

6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

Total 6.2600e-
003

0.0535 0.0228 3.4000e-
004

4.3300e-
003

4.3300e-
003

4.3300e-
003

4.3300e-
003

0.0000 61.9808 61.9808 1.1900e-
003

1.1400e-
003

62.3492

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Low 
Rise

431447 125.5129 5.6800e-
003

1.1700e-
003

126.0047

Total 125.5129 5.6800e-
003

1.1700e-
003

126.0047

Unmitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 30 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Unmitigated 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Low 
Rise

431447 125.5129 5.6800e-
003

1.1700e-
003

126.0047

Total 125.5129 5.6800e-
003

1.1700e-
003

126.0047

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0601 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.3749 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0301 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Total 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0601 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.3749 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0301 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Total 0.4651 0.0115 0.9922 5.0000e-
005

5.4700e-
003

5.4700e-
003

5.4700e-
003

5.4700e-
003

0.0000 1.6172 1.6172 1.5700e-
003

0.0000 1.6564

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 15.2942 8.2100e-
003

4.9300e-
003

16.9700

Unmitigated 15.2942 8.2100e-
003

4.9300e-
003

16.9700

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Low 
Rise

6.25479 / 
3.94323

15.2942 8.2100e-
003

4.9300e-
003

16.9700

Total 15.2942 8.2100e-
003

4.9300e-
003

16.9700

Unmitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/19/2019 1:14 PMPage 34 of 38

Canyon Terrace Apartments (City of Folsom) - Sacramento County, Annual



8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Low 
Rise

6.25479 / 
3.94323

15.2942 8.2100e-
003

4.9300e-
003

16.9700

Total 15.2942 8.2100e-
003

4.9300e-
003

16.9700

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 8.9641 0.5298 0.0000 22.2081

 Unmitigated 8.9641 0.5298 0.0000 22.2081

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Low 
Rise

44.16 8.9641 0.5298 0.0000 22.2081

Total 8.9641 0.5298 0.0000 22.2081

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Low 
Rise

44.16 8.9641 0.5298 0.0000 22.2081

Total 8.9641 0.5298 0.0000 22.2081

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

Total CO2 CH4 N2O CO2e

Category MT

Unmitigated -17.2400 0.0000 0.0000 -17.2400

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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11.1 Vegetation Land Change

Initial/Fina
l

Total CO2 CH4 N2O CO2e

Acres MT

Grassland 4 / 1 -12.9300 0.0000 0.0000 -12.9300

Trees 2 / 1 -4.3100 0.0000 0.0000 -4.3100

Total -17.2400 0.0000 0.0000 -17.2400

Vegetation Type

11.2 Net New Trees

Number of 
Trees

Total CO2 CH4 N2O CO2e

MT

Aspen 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Species Class
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Canyon Terrace Apartments – Energy Efficiency/Sustainability 
 

Solar: 
 
Applicant proposes to install a solar photovoltaic system on the rooftops of the new Clubhouse/Leasing 
Office/Fitness Center Building and Building No. 1.  The Solar Energy System will be approximately 70,000 
KWDC and will generate 100,000 kWh annually.  The proposed system is expected to generate sufficient 
energy to offset 100% the energy requirements for the common area amenities, including the clubhouse, 
the pool and all common area lighting needs on the property.  To the extent feasible, Applicant proposes to 
engage installers and manufacturers located in the Greater Sacramento region for the solar system. 
 
Electric Vehicle Charging: 
 
Applicant proposes to install a minimum of three (3) electric vehicle charging stations at the Project.  Per 
attached memorandum from DeNovo Planning Group, the Project’s Air Quality and Greenhouse Gas 
Consultant, “Project demand is fully met by 3 electric vehicle charging stations (consistent with the 
California Green Buildings Standard Code’s provisions for electric vehicle charging infrastructure: new 
multi-family buildings with 17 or more units should allocate 3 percent or more of the total number of parking 
spaces for future installation of electric vehicle supply equipment).”  The charging stations will be located in 
surface parking spaces close to the new leasing office so property management can ensure that the 
parking spaces and charging stations are utilized for their intended use.  
 
Electric Vehicle Car Sharing: 
 
Applicant proposes to implement electric vehicle car sharing at the Project, through a company that 
Applicant is already working with in the region, called Envoy.  Envoy shared cars have been shown to 
reduce vehicle miles traveled (VMT), car ownership (parking spaces) and GHG Emissions.  Additional 
literature from Envoy is attached. 
 
 
Attachments: 
 

• Rendering showing potential solar panel locations. 
• Electric Vehicle Car Sharing and the Environment 
• E-Mobility: Research  
• Memorandum “Canyon Terrace Apartments Project – Air Quality and Greenhouse Gas Emissions 

Reduction Calculation for the Installation of Electric Vehicle Charging Stations within the Project 
Site” 
 





Electric Vehicle (EV) Car Sharing and the Environment 
 
EV car sharing presents a double-win scenario. It increases per passenger use of a 
single vehicle, which contributes to vehicle miles traveled (VMT) reductions. Further, by 
being all electric, EVs contribute directly to gasoline displacement.  
 
Both of these trends are discussed: 
 

• Greenhouse gas (GHG) and pollution emissions reduction. We provide the 
following illustrative example of GHG and pollution reduction, from data provided 
by Envoy Technologies Inc. (“Envoy”). Envoy’s all-electric fleet (1 vehicle, per 
month) is shared across approximately 50 members, which generally creates 
over 30 individual rides, and creates approximately 300 to 500 e-miles. This 
equates to an electricity demand of 95 to 160 kWhs per month, in lieu of 
gasoline demand.  
 
In petroleum reduction, these Envoy displaces at minimum 12 gallons of gasoline 
(240 pounds of CO2),1 when comparing to average vehicle fuel economy of 24.7 
miles per gallon for new vehicles (link). There are also additional pollution 
reduction gains which can be attributed to the use of electricity from a low carbon 
intensity grid, which can be measured. 
 

• VMT Reductions. There are strong research trends which connect car sharing to 
VMT and car ownership reduction. These research trends suggest that adding a 
vehicle to car sharing fleets replaces 9 to 13 privately-owned vehicles among 
members of carsharing services, and contributes to a 27-43 percent reduction in 
VMT, and 34-41 percent reduction in GHG.2 Moreover, round-trip carsharing has 
been documented as a strategy to reduce car ownership and VMT in urban 
areas, and is suggested as an efficient tool to achieve VMT reductions and GHG 
emissions targeted in California State by 2040,3 which forecasts that a 5% 
increase in carsharing adoption can reduce statewide VMT by 1.1%.4 

 
 

                                                      
1 https://www.fueleconomy.gov/feg/contentIncludes/co2_inc.htm  
2 Martin and Shaheen (2011) surveyed more than 6,000 members of carsharing programs in the 
United  States and Canada, and arrived at this conclusion; See: The Adoption of Shared 
Mobility in California and Its Relationship with Other Components of Travel Behavior; A National 
Center for Sustainable Transportation Research Report; March 2018; Website Access: 
https://rosap.ntl.bts.gov/view/dot/35032.  
3 See: Caltrans California Transportation Plan 2040, 2015.  
4 As noted within: The Adoption of Shared Mobility in California and Its Relationship with Other 
Components of Travel Behavior; A National Center for Sustainable Transportation Research 
Report; March 2018; Website Access: https://rosap.ntl.bts.gov/view/dot/35032 
 

 

https://www.reuters.com/article/us-autos-emissions/u-s-vehicle-fuel-economy-rises-to-record-24-7-mpg-epa-idUSKBN1F02BX
https://www.fueleconomy.gov/feg/contentIncludes/co2_inc.htm
https://rosap.ntl.bts.gov/view/dot/35032
https://rosap.ntl.bts.gov/view/dot/35032


E-MOBILITY: Research 
 

 

Reduction in Car Ownership  
There is widespread research that links carsharing to the reduction in both vehicle miles 
traveled (VMT), car ownership, and GHG Emissions reduction:   
 

• Evidence from this North American carsharing member survey demonstrates that 
carsharing facilitates a substantial reduction in household vehicle holdings, 
despite the fact that 60% of all house-holds joining carsharing are carless.1  

• Round trip carsharing has been documented as a strategy to reduce car 
ownership and VMT in urban areas, and is suggested as an efficient tool to 
achieve the reductions in VMT and GHG emissions targeted in California State 
by 2040,i which forecasts that a 5% increase in the adoption of carsharing can 
reduce statewide VMT by 1.1%.ii  

• Researchers attest that by reducing the importance of car ownership among 
users (i.e., those that already own one or more vehicles), carsharing may help to 
reduce vehicle ownership, allowing, at least, a portion of their users to get rid of 
one (or all) of their vehicles.iii  

• Researchiv found that 30% of the members of carsharing programs were willing 
to sell one or more of their vehicles, while other members postponed the 
purchase of an additional vehicle for about two years.v 

• Researchvi suggests that car2go has reduced the net number of vehicles on the 
road in five cities studied within North America. Approximately 2% to 5% of 
members sold a vehicle due to car2go, with another 7% to 10% suppressed or 
avoided a vehicle purchase due to car2go.vii 

• Research also suggests that adding another vehicle to the fleet of shared cars 
would replace 9 to 13 privately-owned vehicles among members of carsharing 
services, and would contribute to a 27-43 percent reduction in VMT as well as a 
34-41 percent reduction in GHG.viii 

• Recent research found that users of two popular car sharing platforms reported 
reduced vehicle ownership after joining carsharing services. Round-trip service 
users were close to 5 times more likely to shed a car, and mean car ownership 
dropped from 44% to 22%.ix 

• Regarding market impact, as a result of this shift to diverse mobility solutions, it 
is anticipated that up to one out of ten new cars sold in 2030 may likely be a 
shared vehicle, which could reduce private-use vehicle sales, an effect partially 
offset by a faster replacement rate for shared vehicles. This would mean that 
more than 30 percent of miles driven in new cars sold could be from shared 

                                                           
1 http://sfpark.org/wp-content/uploads/carshare/Impact_of_Carsharing_on_Household_Vehicle_Holdings.pdf  

http://sfpark.org/wp-content/uploads/carshare/Impact_of_Carsharing_on_Household_Vehicle_Holdings.pdf


mobility. On this trajectory, one out of three new cars sold could potentially be a 
shared vehicle as soon as 2050.x 

 

 

 

Reduced Need for Parking Spots  
• Caltrans (California Transportation Plan 2040) notes that shared-use mobility 

has the capability to improve road capacity and parking.xi  
• Researchers state that reduced vehicle ownership may create a positive 

feedback loop in which even larger VMT reductions are achieved if limit 
requirements for parking space are revised, which may allow construction of 
denser urban areas.xii  

• Universities have been enthusiastic to partner with carsharing services for 
multiple reasons, including the reduction in on-campus parking demand (Zheng 
et al., 2009).xiii 

• Research also suggests that the presence of dedicated carshare vehicles is 
associated with reduced vehicle ownership and parking demand at the building 
level.xiv 

• User surveys suggest traditional and point-to-point carsharing models continue to 
remove more cars from the road than they add, and recent research has shown 
vehicle ownership is significantly lower in buildings with both carsharing nearby 
and unbundled parking.xv 

• UCB Research found that the availability of car sharing in their campus allowed 
30 percent of students who lived on campus to leave their personal cars at 
home.2 
 

 

Attraction to Leasing at a Building  
• The car sharing and mobility-as-a-service market is rapidly growing, which 

suggests that future leasers will be attracted to mobility options that are provided 
on site.   

• Car-sharing is the most mature of the shared mobility offerings and is most 
widespread in markets where private vehicle ownership is already widespread.xvi 

• Responses to McKinsey’s 2017 consumer survey showed that the majority of 
existing carsharing members expect to increase their usage rates in the next two 
years (Grosse-Ophoff et al. 2017). In this study, 67 percent of respondents 

                                                           
2 https://www.universityofcalifornia.edu/news/car-sharing-campuses-improves-quality-life-takes-cars-road; 
https://www.zipcar.com/press/releases/universitystudy;  

https://www.universityofcalifornia.edu/news/car-sharing-campuses-improves-quality-life-takes-cars-road
https://www.zipcar.com/press/releases/universitystudy


predicted that they will increase their use of carsharing memberships over the 
next two years.xvii  

• Fujitsu America, Inc. expects that by 2030, a majority of shared cars on the road 
will have utilization rates above 50 percent—a significant jump from the current 
utilization rate of five percent.xviii 

• It should also be noted that investments in e-mobility are ideal to prepare for 
future clientele needs. EV adopters tend to be wealthier and highly-educated; 
47% of PEV driver’s households make more than $150,000 per year, and many 
hold advanced degreesxix which suggests major opportunity for property owners 
to attract such clientele. Moreover, EV adopters also express concern with the 
current charging infrastructure availability, which can be addressed with 
deployment in various settings.   

 

Value Add to Site Host  
• Carsharing creates additional value for parking spots.  
• A recent host focus groupxx noted that all participants in a carshare host focus 

group agreed that one of the biggest advantages of sharing their vehicles was 
the income derived from doing so.xxi 

• Shaheen notes the opportunity to earn revenue on existing, often little-used 
assetsxxii 

• Regarding electricity costs, site hosts can expect customers to pay a premium to 
charge vehicles, according to the Center for Sustainable Energy, Two-thirds of 
respondents reported a willingness to pay up to $1.00 per hour for occasional 
public charging, but less than one-third were willing to pay $1.50 per hour.xxiii 

 

Other Key Trends  
• More broadly, research connects parking requirements to pollution. Chester et al. 

(2010) indicate that parking currently adds from 1.3 to 25 grams of carbon 
dioxide equivalent/passenger-kilometer (km) to total lifecycle greenhouse gas 
(GHG) emissions of vehicle transport, depending on the scenario, and from 24% 
to 89% to sulfur dioxide and particulate matter emissions; with a large decrease 
in parking requirements, a substantial fraction of these emissions could be 
eliminated.xxiv 

• Generally, it should be noted that researchers are seeking to solve 
challenges associated with parking spot utilization. Case study research of 
Davis apartment complexes suggests that a minimum of 34% and a maximum of 
55% of parking spaces, on average, are occupied over the course of a day. 
Consequently, 45% of spaces sit unused across an entire day and 34% of 
spaces are underused (sit full the entire day).xxv 

 

 



 

i See: Caltrans California Transportation Plan 2040, 2015.  
ii The Adoption of Shared Mobility in California and Its Relationship with Other Components of Travel Behavior; A 
National Center for Sustainable Transportation Research Report; March 2018; Website Access: 
https://rosap.ntl.bts.gov/view/dot/35032 
iii The Adoption of Shared Mobility in California and Its Relationship with Other Components of Travel Behavior; A 
National Center for Sustainable Transportation Research Report; March 2018; Website Access: 
https://rosap.ntl.bts.gov/view/dot/35032  
iv Cervero and Tsai (2004) 
v The Adoption of Shared Mobility in California and Its Relationship with Other Components of Travel Behavior; A 
National Center for Sustainable Transportation Research Report; March 2018; Website Access: 
https://rosap.ntl.bts.gov/view/dot/35032 
vi Results of a study of car2go (Shaheen et al) 
vii E. Martin and S. Shaheen. Working Paper. July 2016; The Impacts of Car2go on Vehicle Ownership, Modal Shift, 
Vehicle Miles Traveled, and Greenhouse Gas Emissions: An Analysis of Five North American Cities; Website 
Access: http://innovativemobility.org/wp-content/uploads/2016/07/Impactsofcar2go_FiveCities_2016.pdf  
viii Martin and Shaheen (2011) surveyed more than 6,000 members of carsharing programs in the United  States and 
Canada, and arrived at this conclusion; The Adoption of Shared Mobility in California and Its Relationship with Other 
Components of Travel Behavior; A National Center for Sustainable Transportation Research Report; March 2018; 
Website Access: https://rosap.ntl.bts.gov/view/dot/35032.  
ix Namazu, Michiko; Dowlatabadi, Hadi; Vehicle Ownership Reduction: A Comparison Of One-Way And Two-Way 
Carsharing Systems; Website Access: http://dx.doi.org/10.1016/j.tranpol.2017.11.001  
x McKinsey&Company. (2016, January). Automotive revolution- perspective towards 2030. Website Access: 
https://www.mckinsey.com/~/media/mckinsey/industries/high%20tech/our%20insights/disruptive%20trends%20that%
20will%20transform%20the%20auto%20industry/auto%202030%20report%20jan%202016.ashx  
xi http://www.dot.ca.gov/hq/tpp/californiatransportationplan2040/Final%20CTP/FINALCTP2040-Report-WebReady.pdf  
xii The Adoption of Shared Mobility in California and Its Relationship with Other Components of Travel Behavior; A 
National Center for Sustainable Transportation Research Report; March 2018; Website Access: 
https://rosap.ntl.bts.gov/view/dot/35032 
xiii Stocker, A., Lazarus, J., Becker, S., & Shaheen, S. (2016). North American College/University; Market Carsharing 
Impacts: Results from Zipcar’s College Travel; Study 2015; Transportation Sustainability Research Center. Website 
Access: http://innovativemobility.org/wp-content/uploads/Zipcar-College-Market-Study-2015.pdf  
xiv Carsharing and Car Ownership at the Building Scale; Examining the Potential for Flexible Parking Requirements; 
Website Access: https://www.tandfonline.com/doi/full/10.1080/01944363.2013.790588?scroll=top&needAccess=true 
xv Napolitan, Francesa. Cumulative impacts of carsharing and unbundled parking on vehicle ownership and mode 
choice; Website Access: https://trrjournalonline.trb.org/doi/abs/10.3141/2319-11 . 
xvi Jerram, L; “Prepare to enter the age of shared mobility.” Automotive Megatrends; Website Access; 
https://automotivemegatrends.com/prepare-enter-a 
xvii Future of Mobility White Paper ; Website Access: 
http://www.dot.ca.gov/hq/tpp/offices/osp/docs/FOM_White_Paper.pdf  
xviii https://www.prnewswire.com/news-releases/fujitsu-forecasts-utilization-rates-of-shared-cars-to-surpass-50-
percent-by-2030-300556496.html  
xix https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-
in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf  
xxS.Shaheen group survey 
xxi Shaheen, S., E. Martin, and A. Bansal. (2017). Peer-to-Peer (P2P) Carsharing: Understanding  Early Markets, 
Social Dynamics, and Behavioral Impacts. University of California Transportation Center Final Report; Website 
Access: https://cloudfront.escholarship.org/dist/prd/content/qt7s8207tb/qt7s8207tb.pdf  
xxii Shaheen, S., E. Martin, and A. Bansal. (2017). Peer-to-Peer (P2P) Carsharing: Understanding  Early Markets, 
Social Dynamics, and Behavioral Impacts. University of California Transportation Center Final Report; Website 
Access: https://cloudfront.escholarship.org/dist/prd/content/qt7s8207tb/qt7s8207tb.pdf  
xxiii https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-
in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf  
xxiv Adam Stocker and Susan Shaheen – Shared Automated Vehicles: Review of Business Models; Website Access: 
https://www.itf-oecd.org/sites/default/files/docs/shared-automated-vehicles-business-models.pdf  
xxv Thigpin, Calvin; From Peak-Hour to Time-of-Day: A Case Study of a Novel Parking Occupancy Measure and an 
Evaluation of Infill Development and Carsharing as Solutions to Parking Oversupply ; Transportation Research Board 
97th Annual Meeting, 2018, 18p; 2018  

                                                           

https://rosap.ntl.bts.gov/view/dot/35032
https://rosap.ntl.bts.gov/view/dot/35032
https://rosap.ntl.bts.gov/view/dot/35032
http://innovativemobility.org/wp-content/uploads/2016/07/Impactsofcar2go_FiveCities_2016.pdf
https://rosap.ntl.bts.gov/view/dot/35032
http://dx.doi.org/10.1016/j.tranpol.2017.11.001
https://www.mckinsey.com/%7E/media/mckinsey/industries/high%20tech/our%20insights/disruptive%20trends%20that%20will%20transform%20the%20auto%20industry/auto%202030%20report%20jan%202016.ashx
https://www.mckinsey.com/%7E/media/mckinsey/industries/high%20tech/our%20insights/disruptive%20trends%20that%20will%20transform%20the%20auto%20industry/auto%202030%20report%20jan%202016.ashx
http://www.dot.ca.gov/hq/tpp/californiatransportationplan2040/Final%20CTP/FINALCTP2040-Report-WebReady.pdf
https://rosap.ntl.bts.gov/view/dot/35032
http://innovativemobility.org/wp-content/uploads/Zipcar-College-Market-Study-2015.pdf
https://www.tandfonline.com/doi/full/10.1080/01944363.2013.790588?scroll=top&needAccess=true
https://trrjournalonline.trb.org/doi/abs/10.3141/2319-11
http://www.dot.ca.gov/hq/tpp/offices/osp/docs/FOM_White_Paper.pdf
https://www.prnewswire.com/news-releases/fujitsu-forecasts-utilization-rates-of-shared-cars-to-surpass-50-percent-by-2030-300556496.html
https://www.prnewswire.com/news-releases/fujitsu-forecasts-utilization-rates-of-shared-cars-to-surpass-50-percent-by-2030-300556496.html
https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf
https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf
https://cloudfront.escholarship.org/dist/prd/content/qt7s8207tb/qt7s8207tb.pdf
https://cloudfront.escholarship.org/dist/prd/content/qt7s8207tb/qt7s8207tb.pdf
https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf
https://energycenter.org/sites/default/files/docs/nav/transportation/cvrp/survey-results/California_Plug-in_Electric_Vehicle_Driver_Survey_Results-May_2013.pdf
https://www.itf-oecd.org/sites/default/files/docs/shared-automated-vehicles-business-models.pdf
https://trid.trb.org/View/1494312
https://trid.trb.org/View/1494312


Appendix F 

Geotechnical Exploration



 
  

Copyright © 2017 by ENGEO Incorporated. This document 
may not be reproduced in whole or in part by any means 
whatsoever, nor may it be quoted or excerpted without the 
express written consent of ENGEO Incorporated.  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CANYON TERRACE APARTMENTS 
FOLSOM, CALIFORNIA 

 
 
 

GEOTECHNICAL EXPLORATION 
 
 
 
 
 

SUBMITTED TO 
Mr. Scott Robertson 
OMNI-MEANS, Ltd 

943 Reserve Drive, Suite 100 
Roseville, CA  95678 

 
PREPARED BY 

ENGEO Incorporated 
 

June 30, 2017 
 

PROJECT NO. 
12732.000.000 

 

 



GEOTECHNICAL 
ENVIRONMENTAL 

WATER RESOURCES 
CONSTRUCTION SERVICES 

 

2010 Crow Canyon Place, Suite 250  San Ramon, CA  94583  (925) 866-9000  Fax (888) 279-2698 
www.engeo.com 

 
 

Project No. 
 12732.000.000 

 
June 30, 2017 
 
Mr. Scott Robertson 
OMNI-MEANS, Ltd 
943 Reserve Drive, Suite 100 
Roseville, CA  95678 
 
Subject: Canyon Terrace Apartments 
 1600 Canyon Terrace Lane 
 Folsom, California 
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Dear Mr. Robertson: 
 
ENGEO prepared this geotechnical report for OMNI-MEANS, Ltd as outlined in our agreement 
dated December 16, 2015. We characterized the subsurface conditions at the site to provide the 
enclosed geotechnical recommendations for design.  
 
Our experience and that of our profession clearly indicate that the risk of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the design 
geotechnical engineering firm to review the project plans and specifications and provide 
geotechnical observation and testing services during construction. Please let us know when 
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discuss them with you. 
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1.0 INTRODUCTION 
 
1.1 PURPOSE AND SCOPE 
 
ENGEO prepared this geotechnical report for design of Canyon Terrace Apartments in Folsom, 
California. We prepared this report as outlined in our agreement dated December 16, 2015. 
OMNI-MEANS, Ltd. authorized ENGEO to conduct the following scope of services: 
 
 Service plan development 
 Subsurface field exploration 
 Soil laboratory testing 
 Data analysis and conclusions 
 Report preparation 
 
For our use, we received a draft site plan prepared by you, dated May 17, 2017 and an older site 
plan prepared by The Ezralow Company, dated February 6, 2015, both delivered electronically 
via email. The 2015 site plan includes topographic information. We were also provided a Land 
Title Survey prepared by Kier and Wright, dated January 2007. Civil grading and structural plans 
were not provided at the time of preparing this report. 
 
This report was prepared for the exclusive use of our client and their consultants for design of this 
project. In the event that any changes are made in the character, design or layout of the 
development, we must be contacted to review the conclusions and recommendations contained 
in this report to evaluate whether modifications are recommended. This document may not be 
reproduced in whole or in part by any means whatsoever, nor may it be quoted or excerpted 
without our express written consent. 
 
1.2 PROJECT LOCATION 
 
Figure 1 displays a Site Vicinity Map. The Canyon Terrace Apartments are located southwest of 
the intersection of Oak Avenue Parkway and American River Canyon Drive in Folsom, California. 
Access is provided via two entry roads along the west side of American River Canyon Drive.  
 
Figure 2 shows site boundaries, proposed building and pavement areas, and our exploratory 
locations. The site is bordered to the north by a shopping center, to the east by American River 
Canyon Drive, to the south by single-family houses, and to the west by Odyssey Learning Center 
and single-family houses. 
 
1.3 PROJECT DESCRIPTION 
 
Based on our discussion with you and review of the information provided, we understand that the 
proposed site improvements include eight new apartment buildings, a swimming pool, gym, club, 
leasing facility, and paved parking and drive lanes. The apartment buildings are up to three story 
wood-framed structures with concrete slab-on-grade first floor. Five of the apartment buildings will 
be cut into the slope along the eastern portion of the site. Depending on the location of the hillside 
apartment structures, the eastern walls will retain up to one and half stories of earth. The bottom 
story of these structures will be used as garage space. While no civil grading plans were provided 
at the time of preparing this report, we anticipate earthwork cuts of up to approximately 15 feet 
and only minor fills.  
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2.0 FINDINGS 
 
2.1 GEOLOGY 
 
The site is located in the foothills of the Sierra Nevada geomorphic province. The Sierra Nevada 
Mountains are a fault block range trending generally north-northwest along the eastern portion of 
California. The Sierra Nevada fault block tilts to the west displaying a steep eastern slope and a 
gentle western slope. Generally, the western Sierra Nevada slope contains large river systems, 
which have led to the development of deeply incised canyons and intact ridges. The Sierra 
Nevada basement bedrock is dominated by Paleozoic and Mesozoic age plutonic, meta-
sedimentary, meta-volcanics, and metamorphic rocks. In some locations, overlaying the 
basement rock are Tertiary volcanic deposits. 
 
The site geology is mapped as Tertiary Mehrten Formation by the California Geological Survey 
(CGS) (Gutierrez, 2011). Mehrten Formation is composed of two units, Mehrten Breccia and 
Mehrten Conglomerate, derived from ancient Sierra Nevada volcanic activity. Mehrten Breccia is 
a nearly horizontal series of pyroclastic mudflows that consist of angular andesitic cobbles and 
boulders surrounded by heavily cemented tuffaceous siltstone. Mehrten Conglomerate typically 
underlies the Breccia unit and contains primarily andesitic rounded to subrounded cobbles in a 
moderately cemented siltstone-sandstone matrix. The conglomerate can contain discrete to 
massive beds of volcanic derived siltstone and sandstone. During our exploration, we 
encountered Mehrten Conglomerate and deposits indicative of the younger Pliocene Laguna 
Formation. Laguna Formation consists of interbedded alluvial gravel, sand, and silt dominated by 
metamorphic and quartz grains sourced from the Sierra Nevada.  
 
Based on our subsurface exploration, we indicated the approximate location of the geologic 
contact between the Mehrten Formation and the Laguna Formation on the Site Plan, Figure 2. 
 
2.2 SEISMICITY 
 
The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone and no 
known surface expression of active faults is believed to exist within the site. Fault rupture through 
the site, therefore, is not anticipated. 
 
The site does lie within a seismically active region, as California has numerous faults that are 
considered active. An active fault is defined by the State Mining and Geology Board as one that 
has had surface displacement within Holocene time (about the last 11,000 years) (Hart, 1997). 
The following table summarizes the distances to mapped, active faults and estimated maximum 
moment magnitudes within approximately 50 miles using the USGS Spatial Query tool, which is 
based on the 2008 USGS National Seismic Hazard Maps that were used to develop the 2016 
California Building Code (CBC) seismic design parameters. 
 
TABLE 2.2-1:  Active Faults Capable of Producing Significant Ground Shaking at the Site 

FAULT NAME DISTANCE FROM 
SITE (MILES) 

DIRECTION FROM 
SITE 

MAXIMUM MOMENT 
MAGNITUDE 

Great Valley 4a, Trout Creek 45 Southwest 6.6 
Great Valley 3, Mysterious Ridge 46 Southwest 7.1 
Great Valley 4b, Gordon Valley 48 Southwest 6.8 
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2.3 FIELD EXPLORATION 
 
We observed the excavation of eight test pits at the site on June 8 and 13, 2017. The approximate 
locations are shown on the Site Plan, Figure 2. An ENGEO representative observed the test pit 
excavations and logged the subsurface conditions at each location. We retained a CASE 580 
Super N backhoe to excavate the test pits using an 18-inch-wide bucket and logged the type, 
location, and uniformity of the underlying soil and rock. The maximum depth penetrated by the 
test pits was approximately 10½ feet. 
 
We obtained bulk soil samples from the test pits using hand sampling techniques. The test pit 
logs present descriptions and graphically depict the subsurface conditions encountered.  
 
We used the field logs to develop the report logs in Appendix A. The logs depict subsurface 
conditions at the exploration locations for the date of exploration; however, subsurface conditions 
may vary with time. 
 
2.4 SURFACE CONDITIONS 
 
Site topography slopes downward from American River Canyon Drive on the east side of the site 
towards the west. The slopes are steepest (approximately 3H:1V) near American River Canyon 
Drive with another steep portion towards the center of the site. According to the 2015 site plan 
(Ezralow, 2015), site grades range from Elevation 345 feet along the eastern edge to 
Elevation 275 feet at the southwest corner (no datum provided). 
 
We observed the following site features during our reconnaissance: 
 
 The site was an operational apartment complex with multiple residential buildings, 

administrative buildings, a swimming pool, tennis courts, paved parking, and landscaped open 
space. 
 

 Most of the eastern portion of the site was a mowed lawn with landscaped bushes and trees. 
The ground surface in the grassy areas was wet from rain several days prior to our 
reconnaissance. 

 
 Many of the landscaped areas included the use of large cobbles and boulders. 

 
 There were several man-made drainage swales that were lined with cobbles at various 

locations on the site. 
 

 A concrete vault with a pipe sticking up was located near the center of the site in a grassy 
area. This feature is likely associated with the 40-inch-diameter water line that is shown on 
the Title Survey (Kier and Wright, 2007). 
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Photographs of typical surface conditions taken during our field exploration are provided below 
 
PHOTO 2.4-1: View looking west from central 
 portion of the site 

PHOTO 2.4-2: View looking northeast from 
 central portion of the site 

  
 
2.5 SUBSURFACE CONDITIONS 
 
All of the test pits except for TP3 encountered 1½ to 4½ feet of fill from the ground surface down. 
The fill generally consisted of clayey sand and gravel with cobble, likely associated with previous 
grading of the development. The test pits located on the northwestern portion of the site (TP3, 
TP6, TP7, and TP8) encountered soil consistent with the Laguna Formation. The Laguna 
Formation soils generally consisted of cemented sandy silt and silty sand with minor amounts of 
fine gravel. TP8 encountered fat clay from a depth of approximately 4½ to 7 feet; laboratory 
expansion index testing indicates the clay has high expansion potential. 
 
The test pits located on the southeastern portion of the site encountered Merhten Conglomerate, 
which consisted of well-rounded cobble and gravel in a matrix of sandy clay and clayey sand. 
Some of these test pits encountered boulders up to approximately 16 inches in maximum 
dimension.  
 
Consult the Site Plan and test pit logs for specific subsurface conditions at each location. We 
include our test pit logs in Appendix A. The logs contain the soil or rock type, color, composition, 
and visual classification in general accordance with the Unified Soil Classification System. The 
logs graphically depict the subsurface conditions encountered at the time of the exploration.  
 
2.6 GROUNDWATER CONDITIONS 
 
We did not observe static or perched groundwater in any of our subsurface explorations. 
Fluctuations in the level of groundwater may occur due to variations in rainfall, irrigation practice, 
and other factors not evident at the time measurements were made. 
 
2.7 LABORATORY TESTING  
 
We performed laboratory tests on selected soil samples to evaluate their engineering properties. 
For this project, we performed moisture content, sieve, expansion index, resistance value 
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(R-value), and corrosion testing. Moisture contents, percent fines, and expansion indices are 
recorded on the logs in Appendix A. Individual test results are included in Appendix B. 
 
3.0 CONCLUSIONS 
 
From a geotechnical engineering viewpoint, in our opinion, the site is suitable for the proposed 
development, provided the geotechnical recommendations in this report are properly incorporated 
into the design plans and specifications. 
 
The primary geotechnical concerns that could affect development on the site are existing fill and 
expansive soil. We summarize our conclusions below. 
 
3.1 EXISTING FILL 
 
Our test pits encountered non-engineered fill that ranged from 2½ to 4½ feet thick at the locations 
explored. Non-engineered fills can undergo excessive settlement, especially under new fill or 
building loads. Without proper documentation of existing fill placed on the site, we recommend 
complete removal and recompaction of the existing fill. We present fill removal recommendations 
in Section 5.1.  
 
3.2 EXPANSIVE SOIL 
 
We observed highly expansive soil in test pit TP8 and also observed potentially expansive clays 
near the surface of test pits TP5, TP6, TP7, and TP8. Our laboratory testing indicates that these 
soils exhibit low to high shrink/swell potential with variations in moisture content. Expansive soils 
change in volume with changes in moisture. They can shrink or swell and cause heaving and 
cracking of slabs-on-grade, pavements, and structures founded on shallow foundations.  
 
To reduce the potential for damage to the planned building, we recommend that the upper 
18 inches of the building pad extending at least 10 feet laterally beyond building areas be 
underlain by non-expansive fill. Selective grading to mitigate expansive soil may not be a practical 
alternative and imported fill may be recommended. In lieu of importing non-expansive fill, it may 
also be cost effective to lime treat the upper 18 inches of the building pad to reduce the expansion 
potential of the onsite soil. We recommend that other structural elements, such as pavements 
and flatwork be designed for moderately expansive soil conditions.  
 
We have also provided specific grading recommendations for compaction of clay soil at the site. 
The purpose of these recommendations is to reduce the swell potential of the clay by compacting 
the soil at a high moisture content and controlling the amount of compaction. 
 
3.3 SEISMIC HAZARDS 
 
Potential seismic hazards resulting from a nearby moderate to major earthquake can generally 
be classified as primary and secondary. The primary effect is ground rupture, also called surface 
faulting. The common secondary seismic hazards include ground shaking, and ground lurching. 
The following sections present a discussion of these hazards as they apply to the site. Based on 
topographic and lithologic data, the risk of regional subsidence or uplift, soil liquefaction, lateral 
spreading, landslides, tsunamis, flooding or seiches is considered low to negligible at the site. 
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3.3.1 Ground Rupture  
 
Since there are no known active faults crossing the property and the site is not located within an 
Earthquake Fault Special Study Zone, it is our opinion that ground rupture is unlikely at the subject 
property.  
 
3.3.2 Ground Shaking 
 
An earthquake of moderate to high magnitude generated within region could cause considerable 
ground shaking at the site, similar to that which has occurred in the past. To mitigate the shaking 
effects, structures should be designed using sound engineering judgment and the 2016 California 
Building Code (CBC) requirements, as a minimum. Seismic design provisions of current building 
codes generally prescribe minimum lateral forces, applied statically to the structure, combined 
with the gravity forces of dead-and-live loads. The code-prescribed lateral forces are generally 
considered to be substantially smaller than the comparable forces that would be associated with 
a major earthquake. Therefore, structures should be able to: (1) resist minor earthquakes without 
damage, (2) resist moderate earthquakes without structural damage but with some nonstructural 
damage, and (3) resist major earthquakes without collapse but with some structural as well as 
nonstructural damage. Conformance to the current building code recommendations does not 
constitute any kind of guarantee that significant structural damage would not occur in the event 
of a maximum magnitude earthquake; however, it is reasonable to expect that a well-designed 
and well-constructed structure will not collapse or cause loss of life in a major earthquake 
(SEAOC, 1999). 
 
3.3.3 Liquefaction 
 
Soil liquefaction results from loss of strength during cyclic loading, such as imposed by 
earthquakes. Soils most susceptible to liquefaction are clean, loose, saturated, uniformly graded, 
fine-grained sands. The sands that were encountered were generally cemented. In addition, 
groundwater was not encountered to the terminal depth of our test pits. For these reasons and 
based upon engineering judgment, it is our opinion that the potential for liquefaction at the site is 
low during seismic shaking. 
 
3.3.4 Ground Lurching  
 
Ground lurching is a result of the rolling motion imparted to the ground surface during energy 
released by an earthquake. Such rolling motion can cause ground cracks to form in weaker soils. 
The potential for the formation of these cracks is considered greater at contacts between deep 
alluvium and bedrock. Such an occurrence is possible at the site, but based on the site location, 
it is our opinion that the offset is expected to be minor. We provide recommendations for 
foundation and pavement design in this report that are intended to reduce the potential for adverse 
impacts from lurch cracking. 
 
3.3.5 Flooding  
 
Based on site elevation and distance from water sources, flooding is not expected at the subject 
site; however, the Civil Engineer should review pertinent information relating to possible flood 
levels for the subject site based on final pad elevations and provide appropriate design measures 
for development of the project, if recommended.  
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3.4 EXCAVATABILITY 
 
We used a CASE 580 Super N Backhoe with an 18-inch-wide bucket during our exploratory work. 
Based upon our observation and experience, conventional grading and backhoe equipment will 
likely be able to excavate the soil deposits. We observed the upper approximately 10 feet of the 
conglomerate to be highly weathered. Conventional grading and backhoe equipment will likely be 
able to excavate the weathered conglomerate using moderate effort. Deeper grading excavations 
in conglomerate will likely require moderate effort with a CAT D8 or larger bulldozer, equipped 
with single or multi-shank rippers. A CAT 235 or larger excavator should be used to facilitate deep 
trench excavations in conglomerate with moderate effort.  
 
We provide the above excavatability information for general planning purposes only. This 
information is not intended for bidding purposes. 
 
3.5 SOIL CORROSION POTENTIAL 
 
We obtained representative soil samples and submitted to a qualified analytical lab for 
determination of pH, resistivity, sulfate content, and chloride content. The results are included in 
Appendix B and summarized in the table below. 
 
TABLE 3.5-1:  Corrosivity Test Results 

SAMPLE 
LOCATION 

DEPTH 
(FEET) PH1 RESISTIVITY1 

(OHMS-CM) 
CHLORIDE2 

(PPM) 
SULFATE3 

(PPM) 

TP1 & TP3 
(composite) 4 & ½  5.94 2,950 3.8 11.9 

TP6 1 5.42 3,220 7.1 44.5 
(1) Per CA DOT Test #643; (2) Per CA DOT Test #422; (3) Per CA DOT Test #417 
 
The 2016 CBC references the 2014 American Concrete Institute Manual, ACI 318-14, 
Section 19.3.1 for concrete durability requirements. ACI Table 19.3.1.1 provides exposure 
categories and classes and Table 19.3.2.1 provides requirements for concrete in contact with soil 
based upon the exposure class. In accordance with these ACI tables, the soils are categorized as 
being within S0 sulfate exposure class. Considering a S0 sulfate exposure class, the code requires 
a minimum compressive strength of 2,500 psi. It should be noted, however, that the project’s 
design requirements for concrete may result in more stringent concrete specifications. 
 
Laboratory tests on representative soil samples from the site indicate a chloride concentration in 
soil of less than 10 ppm. ACI Table 19.3.1.1 provides exposure categories for corrosion protection 
of reinforcement and references sources of chlorides from deicing chemicals, salt, brackish water, 
and seawater. Typical chloride concentrations for seawater are about 19,200 ppm and for 
brackish water may be in the range of 500 to 5,000 ppm. Since the chloride test results from the 
site are substantially lower than that of seawater or brackish water, we recommend an exposure 
class of C0 or C1 depending on the location of the structural element (i.e. protected from moisture 
or exposed to moisture). 
 
The resistivity measurements indicate the soils are classified as moderately corrosive according 
to the National Association of Corrosion Engineers’ 1984 Corrosion Basics an Introduction 
interpretation of resistivity.  
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If desired to investigate this further, we recommend a corrosion consultant be retained to evaluate 
if specific corrosion recommendations are advised for the project.  
 
3.6 2016 CBC SEISMIC DESIGN PARAMETERS 
 
The 2016 CBC utilizes design criteria set forth in the 2010 ASCE 7 Standard. Based on the 
subsurface conditions encountered, we characterized the site as Site Class C in accordance with 
the 2016 CBC. We provide the 2016 CBC seismic design parameters in Table 3.6-1 below, which 
include design spectral response acceleration parameters based on the mapped Risk Targeted 
Maximum Considered Earthquake (MCER) spectral response acceleration parameters.   
 
TABLE 3.6-1:  2016 CBC Seismic Design Parameters, Latitude: 38.69717 Longitude: -121.19056 

PARAMETER VALUE 

Site Class C 
Mapped MCER Spectral Response Acceleration at Short Periods, SS (g) 0.48 
Mapped MCER Spectral Response Acceleration at 1-second Period, S1 (g) 0.24 
Site Coefficient, FA 1.20 
Site Coefficient, FV 1.56 
MCER Spectral Response Acceleration at Short Periods, SMS (g) 0.58 
MCER Spectral Response Acceleration at 1-second Period, SM1 (g) 0.38 
Design Spectral Response Acceleration at Short Periods, SDS (g) 0.39 
Design Spectral Response Acceleration at 1-second Period, SD1 (g) 0.25 
Mapped MCE Geometric Mean (MCEG) Peak Ground Acceleration, PGA (g) 0.16 
Site Coefficient, FPGA 1.20 
MCEG Peak Ground Acceleration adjusted for Site Class effects, PGAM (g) 0.19 

 
4.0 CONSTRUCTION MONITORING 
 
Our experience and that of our profession clearly indicate that the risk of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the design 
geotechnical engineering firm to: 
 
1. Review the final grading and foundation plans and specifications prior to construction to 

evaluate whether our recommendations have been implemented, and to provide additional or 
modified recommendations, as needed. This also allows us to check if any changes have 
occurred in the nature, design or location of the proposed improvements and provides the 
opportunity to prepare a written response with updated recommendations. 

 
2. Perform construction monitoring to check the validity of the assumptions we made to prepare 

this report. Earthwork operations should be performed under the observation of our 
representative to check that the site is properly prepared, the selected fill materials are 
satisfactory, and that placement and compaction of the fills has been performed in accordance 
with our recommendations and the project specifications. Sufficient notification to us prior to 
earthwork is important.  

 
If we are not retained to perform the services described above, then we are not responsible for 
any party’s interpretation of our report (and subsequent addenda, letters, and verbal discussions). 
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5.0 EARTHWORK RECOMMENDATIONS 
 
The relative compaction and optimum moisture content of soil, rock, and aggregate base referred 
to in this report are based on the most recent ASTM D1557 test method. Compacted soil is not 
acceptable if it is unstable. It should exhibit only minimal flexing or pumping, as observed by an 
ENGEO representative. 
 
As used in this report, the term “moisture condition” refers to adjusting the moisture content of the 
soil by either drying if too wet or adding water if too dry. 
 
We define “structural areas” in this report as any area sensitive to settlement of compacted soil. 
These areas include, but are not limited to building pads, sidewalks, pavement areas, and 
retaining walls. 
 
We define non-expansive soil in this report as soil with an expansion index (EI) less than 50. 
 
5.1 EXISTING FILL REMOVAL 
 
Non-engineered fill was encountered in all but one of our explorations at the site. Remove existing 
fill to competent native soil or rock, as evaluated by ENGEO. Existing fill may be reused as 
engineered fill provided it meets the requirements of Section 5.8. Consult the test pit logs in 
Appendix B for fill depths at specific locations. 
 
5.2 EXPANSIVE SOIL MITIGATION 
 
To reduce the risk of structural damage associated with the variably expansive soil conditions, we 
recommend constructing the upper 18 inches of the building pad with non-expansive fill. We 
define non-expansive fill as soil with an Expansion Index (EI) less than 50. As an alternative to 
importing non-expansive fill for grading the building pad, it may be cost effective to lime treat the 
upper 18 inches of the finished building pad and to 10 feet laterally beyond. However, the blending 
of lime into the soil with rotary-mixing equipment may be inhibited by the presence of cobbles and 
boulders. 
 
5.3 GENERAL SITE CLEARING 
 
Areas to be developed should be cleared of surface and subsurface deleterious materials, 
including existing building foundations, slabs, buried utility and irrigation lines, pavements, debris, 
and designated trees, shrubs, and associated roots. Clean and backfill excavations extending 
below the planned finished site grades with suitable material compacted to the recommendations 
presented in Section 5.9. Retain ENGEO to observe and test backfilling.  
 
Following clearing, strip the site to remove surface organic materials. Strip organics from the 
ground surface to a depth of at least 2 to 3 inches below the surface. Remove strippings from the 
site or, if considered suitable by the landscape architect and owner, use them in landscape fill.  
 
It may also be feasible to mulch organics in place, depending on the amount and type of 
vegetation present at the time of grading as well as the proposed mulching method. If desired, 
ENGEO can evaluate site vegetation at the time of grading to assess the feasibility of mulching 
organics in place.  
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5.4 BUILDING PAD OVEREXCAVATION 
 
To improve subsurface drainage and to facilitate shallow excavations for footings and plumbing 
trenches, we recommend that any undisturbed native material within 1½ feet of finished building 
pad grade be overexcavated and recompacted in accordance with Section 5.9. We should review 
site grading plans once they are available. 
 
5.5 CUT/FILL TRANSITION OR CUT LOTS 
 
Building pads constructed in cuts may encounter variable subsurface conditions in the near-
surface soil and rock; these pads may, therefore, be subject to damaging differential soil 
movements. Building pads that transition from cut to fill within the building pad area also can 
experience differential soil movements.  
 
We recommend such building pads be reconstructed to create uniform subgrade conditions. This 
can be accomplished by subexcavating the soil on the building pads to a minimum depth of 
1½ feet below finished pad grade on cut lots or lots constructed over cut-and-fill transitions and 
replacing the subexcavated material with uniformly mixed compacted fill. The subexcavation 
should be performed over the entire flat pad area. Compacted fill used to replace subexcavated 
soil should be placed in accordance with Section 5.9.  
 
5.6 DIFFERENTIAL FILL THICKNESS 
 
Differential building movements may result from conditions where building pads have significant 
differentials in fill thickness. We recommend that the differential fill thickness across any lot be no 
greater than 10 feet. Local subexcavation of soil material and replacement with compacted fill 
may be needed to achieve this recommendation. 
 
5.7 OVER-OPTIMUM SOIL MOISTURE CONDITIONS 
 
The contractor should anticipate encountering excessively over-optimum (wet) soil moisture 
conditions during winter or spring grading, or during or following periods of rain. Wet soil can make 
proper compaction difficult or impossible. Wet soil conditions can be mitigated by:  
 
1. Frequent spreading and mixing during warm dry weather. 
2. Mixing with drier materials. 
3. Mixing with a lime, lime-flyash, or cement product; or 
4. Stabilizing with aggregate, geotextile stabilization fabric, or both. 
 
Options 3 and 4 should be evaluated by ENGEO prior to implementation. 
 
5.8 ACCEPTABLE FILL  
 
Onsite soil and rock material is suitable as fill material provided it is processed to remove 
concentrations of organic material, debris, and particles greater than 8 inches in maximum 
dimension.  
 
Cobbles and boulders larger than 8 inches may be placed in deeper portions of fills provided that: 
 
 They are located at least 2 feet below any planned excavations limits (i.e. for utilities or 

foundations). 
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 They are placed individually and not nested together. 
 
 The contractor can achieve acceptable compaction adjacent to the boulders, as evaluated by 

ENGEO. 
 
Imported fill materials should meet the above requirements and have an expansion index less 
than 50. Allow ENGEO to sample and test proposed imported fill materials at least 5 days prior to 
delivery to the site. 
 
5.9 FILL COMPACTION 
 
5.9.1 Grading in Structural Areas 
 
5.9.1.1 Non-expansive Soils 
 
Perform subgrade compaction prior to fill placement, following cutting operations, and in areas 
left at grade as follows.  
 
1. Scarify to a depth of at least 8 inches. 
 
2. Moisture condition soil to at least 1 percentage point above the optimum moisture content; 

and 
 

3. Compact the subgrade to at least 90 percent relative compaction. Compact the upper 6 inches 
of finish pavement subgrade to at least 95 percent relative compaction prior to aggregate base 
placement. 

 
After the subgrade soil has been compacted, place and compact acceptable fill as follows: 
 
1. Spread fill in loose lifts that do not exceed 8 inches. 
 
2. Moisture condition lifts to at least 1 percentage point above the optimum moisture content; 

and 
 

3. Compact fill to a minimum of 90 percent relative compaction; Compact the upper 6 inches of 
fill in pavement areas to 95 percent relative compaction prior to aggregate base placement. 

 
Where fill or subgrade materials contain more than 30 percent rock retained on a ¾-inch sieve, a 
performance specification should be used to evaluate compaction. For this condition, we 
recommend a maximum loose lift thickness (or subgrade processing depth) of 12 inches. Moisture 
condition rocky fill such that the moisture content of the matrix soil (minus ¾-inch material) is 
slightly above the optimum moisture content assessed by visual/manual methods. Compact each 
lift of rocky fill with at least five passes of a Caterpillar 825 compactor to achieve 90 percent 
equivalent relative compaction and at least seven passes of a Caterpillar 825 compactor to 
achieve 95 percent equivalent relative compaction. We can develop other performance standards 
for different compaction equipment.   
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5.9.1.2 Expansive Soils 
 
Perform subgrade compaction prior to fill placement, following cutting operations, and in areas 
left at grade as follows.  
 
1. Scarify to a depth of at least 8 inches. 
 
2. Moisture condition soil to at least 4 percentage points over the optimum moisture content;  

and 
 

3. Compact the soil to between 87 and 92 percent relative compaction. Compact the upper 
6 inches of finish pavement subgrade to at least 90 percent relative compaction prior to 
aggregate base placement. 

 
After the subgrade has been compacted, place and compact acceptable fill as follows: 
 
1. Spread fill in loose lifts that do not exceed 8 inches. 
 
2. Moisture condition lifts to at least 4 percentage points over the optimum moisture content; 

and 
 

3. Compact fill to between 87 and 92 percent relative compaction; compact the upper 6 inches 
of fill in pavement areas to at least 90 percent relative compaction prior to aggregate base 
placement. 

 
Where lime treatment of the soil is used to mitigate expansive soil conditions, we recommend 
uniformly mixing the subgrade soil with at least 4 percent high calcium lime by dry weight. The 
soil should be moisture conditioned to at least 3 percentage points above the optimum moisture 
content before mixing. The mixing should be performed in accordance with the current version of 
Caltrans Standard Specifications with the following exceptions:  
 
1. Following mixing, the treated soils should be allowed to fully hydrate prior to compaction. 
 
2. Following hydration, the treated soil should be compacted according to ASTM D-1557 to not 

less than 95 percent relative compaction at a moisture content at least 2 percentage points 
above the optimum to a non-yielding surface.   

 
5.9.1.3 Aggregate Base 
 
Compact the pavement Caltrans Class 2 Aggregate Base section to at least 95 percent relative 
compaction (ASTM D1557). Moisture condition aggregate base to or slightly above the optimum 
moisture content prior to compaction.  
 
5.9.2 Underground Utility Backfill 
 
The contractor is responsible for conducting trenching and shoring in accordance with CALOSHA 
requirements. Project consultants involved in utility design should specify pipe bedding materials. 
Jetting of backfill is not an acceptable means of compaction. We may allow thicker loose lift 
thicknesses based on acceptable density test results, where increased effort is applied to rocky 
fill, or for the first lift of fill over pipe bedding. 
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5.9.2.1 Non-expansive Soil 
 
Place and compact trench backfill as follows: 
 
1. Trench backfill should have a maximum particle size of 6 inches. 
 
2. Moisture condition trench backfill to or slightly above the optimum moisture content. Moisture 

condition backfill outside the trench. 
 
3. Place fill in loose lifts not exceeding 12 inches;  

and 
 

4. Compact fill to a minimum of 90 percent relative compaction (ASTM D1557).  
 
Where fill or subgrade materials contain more than 30 percent rock retained on a ¾-inch sieve, a 
performance specification should be used to evaluate compaction. For this condition, we 
recommend a maximum loose lift thickness of 12 inches. Moisture condition rocky fill such that 
the moisture content of the matrix soil (minus ¾-inch material) is at or slightly above the optimum 
moisture content evaluated by visual/manual methods. Compact each lift of rocky fill with at least 
six passes and eight passes of a Caterpillar 235 or larger excavator with a sheepsfoot wheel 
attachment for 90 percent and 95 percent relative compaction, respectively. We can develop other 
performance standards for different compaction equipment.  
 
Where utility trenches cross perimeter building foundations, backfill with native clay soil for pipe 
bedding and backfill for a distance of 2 feet on each side of the foundation. This will help prevent 
the normally granular bedding materials from acting as a conduit for water to enter beneath the 
building. As an alternative, a sand cement slurry (minimum 28-day compressive strength of 
500 psi) may be used in place of native clay soil.  
 
5.9.2.2 Expansive Soil 
 
Place and compact trench backfill as follows: 
 
1. Trench backfill should have a maximum particle size of 6 inches. 
 
2. Moisture condition trench backfill to at least 4 percentage points above the optimum moisture 

content. Moisture condition backfill outside the trench. 
 
3. Place fill in loose lifts not exceeding 12 inches; 

and 
 
4. Compact fill to between 87 and 92 percent relative compaction (90 percent minimum relative 

compaction at depths of 3 feet or more below finish grades).  
 
5.9.3 Landscape Fill 
 
Process, place and compact fill in accordance with Section 5.9.1.1, except compact to at least 
85 percent relative compaction (ASTM D1557).  
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5.10 SLOPES  
 
5.10.1 Gradients 
 
Construct final slope gradients to 2:1 (horizontal:vertical) or flatter. The contractor is responsible 
to construct temporary construction slopes in accordance with CALOSHA requirements. 
 
5.10.2 Fill Placed on Existing Slopes 
 
We recommend keying and benching where fills are placed on original grade with a gradient of 
6:1 or steeper.  
 
Construct a minimum 15-foot-wide key inward from the toe of the new fill slope. Extend the key 
at least 2 feet below original grade into firm competent soil/rock, as evaluated by ENGEO. Slope 
the key bottom at least 2 percent downward toward the heel of the key. Deeper keys may be 
recommended by ENGEO based on actual soil/rock conditions observed during construction. 
 
Cut benches into original grade after the key has been nearly filled and compacted in accordance 
with Section 5.9.1.1. Construct benches into original slope grade as filling proceeds every 2 feet 
vertically, to remove loose soil/rock. Deeper bench depths may be recommended by ENGEO 
depending on actual conditions observed during construction. Bench widths may vary depending 
on the original slope grade and actual bench depth. 
 
Since the project grading plans were not available at the time of preparing this report, we should 
be allowed to review the grading plans once available and prior to construction to evaluate the 
location and geometry of keyways and benches, if necessary. 
 
5.11 SITE DRAINAGE 
 
5.11.1 Surface Drainage 
 
The project civil engineer is responsible for designing surface drainage improvements. With 
regard to geotechnical engineering issues, we recommend that finish grades be sloped away from 
buildings and pavements to the maximum extent practical. The latest California Building Code 
Section 1804.3 specifies minimum slopes of 5 percent away from foundations. Where lot lines or 
surface improvements restrict meeting this slope requirement, we recommend that specific 
drainage requirements be developed. As a minimum, we recommend the following: 
 
1. Discharge roof downspouts into closed conduits and direct away from foundations to 

appropriate drainage devices. 
 

2. Do not allow water to pond near foundations, pavements, or exterior flatwork. 
 
5.11.2 Subsurface Drainage 
 
We recommend that ENGEO be retained to review the grading plans and show the approximate 
locations of recommended keyways and subdrains, if necessary, on a corrective grading plan. 
Depending on the actual conditions encountered during grading, subsurface drainage facilities 
may be recommended within low-lying areas. Subrains should also be added where wet 
conditions are encountered during grading.  
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6.0 FOUNDATION RECOMMENDATIONS 
 
We developed structural improvement recommendations using data obtained from our field 
exploration, laboratory test results, and engineering analysis.  
 
The proposed structures, up to three stories in height, can be supported on continuous or isolated 
spread footings bearing in competent native soil/rock or compacted fill. 
 
6.1 FOOTING DIMENSIONS AND ALLOWABLE BEARING CAPACITY 
 
Provide minimum footing dimensions as follows in the Table 6.1-1 below. 
 
TABLE 6.1-1:  Minimum Footing Dimensions 

STRUCTURE TYPE FOOTING TYPE *MINIMUM DEPTH  
(INCHES) 

MINIMUM WIDTH 
(INCHES) 

Single Story 
Continuous 12 12 

Isolated 12 18 

Two and Three Story 
Continuous 18 12 

Isolated 18 18 
* below lowest adjacent pad grade 

 
Minimum footing depths shown above are taken from lowest adjacent pad grade. The cold joint 
between the exterior footing and slab-on-grade should be located at least 4 inches above adjacent 
exterior grade. 
 
Design foundations recommended above for a maximum allowable bearing pressure of 
2,500 pounds per square foot (psf) for dead-plus-live loads. Increase this bearing capacity by 
one-third for the short-term effects of wind or seismic loading. 
 
The maximum allowable bearing pressure is a net value; the weight of the footing may be 
neglected for design purposes. Footings located adjacent to utility trenches should have their 
bearing surfaces below an imaginary 1:1(horizontal:vertical) plane projected upward from the 
bottom edge of the trench to the footing. 
 
6.2 WATERSTOP 
 
If a two-pour system is used for footings and slab, the cold joint between the exterior footing and 
slab-on-grade should be located at least 4 inches above adjacent finish exterior grade. If this is 
not done, then we recommend the addition of a waterstop between the two pours to reduce 
moisture penetration through the cold joint and migration under the slab. Use of a monolithic pour 
would eliminate the need for the waterstop.  
 
6.3 REINFORCEMENT 
 
The structural engineer should design footing reinforcement to support the intended structural 
loads without excessive settlement. Reinforce continuous footings with top and bottom steel to 
provide structural continuity and to permit spanning of local irregularities. At a minimum, design 
continuous footings to structurally span a clear distance of 5 feet. 
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6.4 FOUNDATION LATERAL RESISTANCE 
 
Lateral loads may be resisted by friction along the base and by passive pressure along the sides 
of foundations. The passive pressure is based on an equivalent fluid pressure in pounds per cubic 
foot (pcf). We recommend the following allowable values for design: 
 
 Passive Lateral Pressure: 300 pcf 
 Coefficient of Friction: 0.35 

 
The above allowable values include a factor of safety of 1.5. Increase the above values by one-
third for the short-term effects of wind or seismic loading. 
  
Passive lateral pressure should not be used for footings on or above slopes.  
 
6.5 SETTLEMENT 
 
Provided our report recommendations are followed and given the proposed construction 
(Section 1.3), we estimate total and differential foundation settlements to be less than 
approximately ½ and ¼ inch, respectively.  
 
7.0 SLABS-ON-GRADE 
 
7.1 INTERIOR CONCRETE FLOOR SLABS 
 
7.1.1 Minimum Design Section 
 
We recommend the following minimum design: 
 
1. Provide a minimum concrete thickness of 5 inches.  
 
2. Place minimum steel reinforcing of No. 3 rebar on 18-inch centers each way within the middle 

third of the slab to help control the width of shrinkage cracking that inherently occurs as 
concrete cures. 

 
The structural engineer should provide final design thickness and additional reinforcement, as 
necessary, for the intended structural loads. 
 
7.1.2 Slab Moisture Vapor Reduction 
 
When buildings are constructed with concrete slab-on-grade, water vapor from beneath the slab 
will migrate through the slab and into the building. This water vapor can be reduced but not 
stopped. Vapor transmission can negatively affect floor coverings and lead to increased moisture 
within a building. When water vapor migrating through the slab would be undesirable, we 
recommend the following to reduce, but not stop, water vapor transmission upward through the 
slab-on-grade. 
 
1. Construct a moisture retarder system directly beneath the slab on-grade that consists of the 

following: 
 



OMNI-MEANS, Ltd. Canyon Terrace Apartments 
12732.000.000 Geotechnical Exploration 
 

  
 Page | 17 June 30, 2017 
   

a. Vapor retarder membrane sealed at all seams and pipe penetrations and connected to all 
footings. Vapor retarders shall conform to Class A vapor retarder in accordance with 
ASTM E 1745, latest edition, “Standard Specification for Plastic Water Vapor Retarders 
used in Contact with Soil or Granular Fill under Concrete Slabs”. The vapor retarder should 
be underlain by 
 

b. 4 inches of clean crushed rock. Crushed rock should have 100 percent passing the ¾-inch 
sieve and less than 5 percent passing the No. 4 Sieve.  

 
2. Use a concrete water-cement ratio for slabs-on-grade of no more than 0.50. 
 
3. Provide inspection and testing during concrete placement to check that the proper concrete 

and water cement ratio are used. 
 
4. Moist cure slabs for a minimum of 3 days or use other equivalent curing specified by the 

structural engineer. 
 
The structural engineer should be consulted as to the use of a layer of clean sand or pea gravel 
(less than 5 percent passing the U.S. Standard No. 200 Sieve) placed on top of the vapor retarder 
membrane to assist in concrete curing.  
 
7.1.3 Subgrade Modulus for Structural Slab Design 
 
Provided the site earthwork is conducted in accordance with the recommendations of this report, 
a subgrade modulus of 200 psi/in can be used for structural slab design. 
 
7.2 EXTERIOR FLATWORK 
 
Exterior flatwork includes items such as concrete sidewalks, steps, and outdoor courtyards 
exposed to foot traffic only. Provide a minimum section of 4 inches of concrete over 4 inches of 
aggregate base. Compact the aggregate base to at least 90 percent relative compaction 
(ASTM D1557). Thicken flatwork edges to at least 8 inches to help control moisture variations in 
the subgrade and place wire mesh or rebar within the middle third of the slab to help control the 
width and offset of cracks. Construct control and construction joints in accordance with current 
Portland Cement Association Guidelines. 
 
7.3 TRENCH BACKFILL 
 
Backfill and compact all trenches below building slabs-on-grade and to 5 feet laterally beyond any 
edge in accordance with Section 5.9.2. 
 
8.0 RETAINING WALLS 
 
8.1 LATERAL SOIL PRESSURES 
 
Design proposed retaining walls to resist lateral earth pressures from adjoining natural materials 
and/or backfill and from any surcharge loads. Provided that adequate drainage is included as 
recommended below, design walls restrained from movement at the top to resist an equivalent 
fluid pressure of 60 pounds per cubic foot (pcf). In addition, design restrained walls to resist an 
additional uniform pressure equivalent to one-half of any surcharge loads applied at the surface. 
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Design unrestrained retaining walls with adequate drainage to resist an equivalent fluid pressure 
of 40 pcf plus one-third of any surcharge loads. 
 
The above lateral earth pressures assume level backfill conditions and sufficient drainage behind 
the walls to prevent any build-up of hydrostatic pressures from surface water infiltration and/or a 
rise in the groundwater level. If adequate drainage is not provided, we recommend that an 
additional equivalent fluid pressure of 40 pcf be added to the values recommended above for both 
restrained and unrestrained walls. Damp-proofing of the walls should be included in areas where 
wall moisture would be problematic. 
 
Construct a drainage system, as recommended below, to reduce hydrostatic forces behind the 
retaining wall. 
 
8.2 RETAINING WALL DRAINAGE 
 
Construct either graded rock drains or geosynthetic drainage composites behind the retaining 
walls to reduce hydrostatic lateral forces. For rock drain construction, we recommend two types 
of rock drain alternatives: 
 
1. A minimum 12-inch-thick layer of Class 2 Permeable Filter Material (Caltrans Specification 

68-2.02F) placed directly behind the wall, or 
 
2. A minimum 12-inch-thick layer of washed, crushed rock with 100 percent passing the ¾-inch 

sieve and less than 5 percent passing the No. 4 sieve. Envelop rock in a minimum 6-ounce, 
nonwoven geotextile filter fabric. 

 
For both types of rock drains: 
 
1. Place the rock drain directly behind the walls of the structure. 
 
2. Extend rock drains from the wall base to within 12 inches of the top of the wall. 
 
3. Place a minimum of 4-inch-diameter perforated pipe (glued joints and end caps) at the base 

of the wall, inside the rock drain and fabric, with perforations placed down. 
 
4. Place pipe at a gradient at least 1 percent to direct water away from the wall by gravity to a 

drainage facility. 
 
ENGEO should review and approve geosynthetic composite drainage systems prior to use. 
 
8.3 BACKFILL 
 
Backfill behind retaining walls should consist of non-expansive fill and be placed and compacted 
in accordance with Section 5.9.1.1. Use light compaction equipment within 5 feet of the wall face. 
If heavy compaction equipment is used, the walls should be temporarily braced to avoid excessive 
wall movement. 
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8.4 FOUNDATIONS 
 
Retaining walls may be supported on continuous footings designed in accordance with 
recommendations presented in Section 6.1.1, except the minimum embedment depth should be 
increased to at least 18 inches below lowest adjacent soil grade.  
 
9.0 PAVEMENT DESIGN 
 
9.1 FLEXIBLE PAVEMENTS 
 
We obtained a representative bulk sample of the surface soil and performed an R-value test to 
provide data for pavement design. The result of the test is included in Appendix B and indicates 
an R-value of 10, which we judged to be appropriate for design. Using estimated traffic indices 
for various pavement loading requirements, we developed the following recommended pavement 
sections using Topic 633 of the Caltrans Highway Design Manual (including the asphalt factor of 
safety), presented in the table below. 
 
TABLE 9.1-1:  Recommended Asphalt Concrete Pavement Sections 

TRAFFIC INDEX SECTION 

 ASPHALT CONCRETE  
(INCHES) 

CLASS 2 AGGREGATE BASE  
(INCHES) 

5 3 9 
6 3 13 
7 4 14½  

 
The civil engineer should determine the appropriate traffic indices based on the estimated traffic 
loads and frequencies.  
 
9.2 RIGID PAVEMENTS 
 
Use concrete pavement sections to resist heavy loads and turning forces in areas such as fire 
lanes or trash enclosures. Final design of rigid pavement sections, and accompanying 
reinforcement, should be performed based on estimated traffic loads and frequencies. We 
recommend the following minimum design sections for rigid pavements: 
 
 Use a minimum section of 6 inches of Portland Cement concrete over 6 inches of Caltrans 

Class 2 Aggregate Base. 
 
 Concrete pavement should have a minimum 28-day compressive strength of 3,500 psi. 
 
 Provide minimum control joint spacing in accordance with Portland Cement Association 

guidelines. 
 
9.3 SUBGRADE AND AGGREGATE BASE COMPACTION 
 
Compact finish subgrade and aggregate base in accordance with Section 5.9.1.3. Aggregate 
Base should meet the requirements for ¾-inch maximum Class 2 AB in accordance with 
Section 26-1.02a of the latest Caltrans Standard Specifications.  
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9.4 CUT-OFF CURBS 
 
Saturated pavement subgrade or aggregate base can cause premature failure or increased 
maintenance of asphalt concrete pavements. This condition often occurs where landscape areas 
directly abut and drain toward pavements. If desired to install pavement cutoff barriers, they 
should be considered where pavement areas lie downslope of any landscape areas that are to 
be sprinklered or irrigated, and should extend to a depth of at least 4 inches below the base rock 
layer. Cutoff barriers may consist of deepened concrete curbs or deep-root moisture barriers.  
 
If reduced pavement life and greater than normal pavement maintenance are acceptable to the 
owner, then the cutoff barrier may be eliminated.  
 
10.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
This report presents geotechnical recommendations for design of the improvements discussed in 
Section 1.3 for the Canyon Terrace Apartments project. If changes occur in the nature or design 
of the project, we should be allowed to review this report and provide additional recommendations, 
if any. It is the responsibility of the owner to transmit the information and recommendations of this 
report to the appropriate organizations or people involved in design of the project, including but 
not limited to developers, owners, buyers, architects, engineers, and designers. The conclusions 
and recommendations contained in this report are solely professional opinions and are valid for a 
period of no more than 2 years from the date of report issuance. 
 
We strived to perform our professional services in accordance with generally accepted 
geotechnical engineering principles and practices currently employed in the area; no warranty is 
expressed or implied. There are risks of earth movement and property damages inherent in 
building on or with earth materials. We are unable to eliminate all risks or provide insurance; 
therefore, we are unable to guarantee or warrant the results of our services. 
 
This report is based upon field and other conditions discovered at the time of report preparation. 
We developed this report with limited subsurface exploration data. We assumed that our 
subsurface exploration data is representative of the actual subsurface conditions across the site. 
Considering possible underground variability of soil, rock, stockpiled material, and groundwater, 
additional costs may be required to complete the project. We recommend that the owner establish 
a contingency fund to cover such costs. If unexpected conditions are encountered, notify ENGEO 
immediately to review these conditions and provide additional and/or modified recommendations, 
as necessary.  
 
Our services did not include excavation sloping or shoring, soil volume change factors, flood 
potential, or a geohazard exploration. In addition, our geotechnical exploration did not include 
work to determine the existence of possible hazardous materials. If any hazardous materials are 
encountered during construction, notify the proper regulatory officials immediately. 
 
This document must not be subject to unauthorized reuse, that is, reusing without written 
authorization of ENGEO. Such authorization is essential because it requires ENGEO to evaluate 
the document’s applicability given new circumstances, not the least of which is passage of time.  
 
Actual field or other conditions will necessitate clarifications, adjustments, modifications or other 
changes to ENGEO’s documents. Therefore, ENGEO must be engaged to prepare the necessary 
clarifications, adjustments, modifications or other changes before construction activities 
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commence or further activity proceeds. If ENGEO’s scope of services does not include on-site 
construction observation, or if other persons or entities are retained to provide such services, 
ENGEO cannot be held responsible for any or all claims arising from or resulting from the 
performance of such services by other persons or entities, and from any or all claims arising from 
or resulting from clarifications, adjustments, modifications, discrepancies or other changes 
necessary to reflect changed field or other conditions. 
 
We determined the lines designating the interface between layers on the exploration logs using 
visual observations. The transition between the materials may be abrupt or gradual. The 
exploration logs contain information concerning samples recovered, indications of the presence 
of various materials such as clay, sand, silt, rock, existing fill, etc., and observations of 
groundwater encountered. The field logs also contain our interpretation of the subsurface 
conditions between sample locations. Therefore, the logs contain both factual and interpretative 
information. Our recommendations are based on the contents of the final logs, which represent 
our interpretation of the field logs. 
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TEST PIT LOG TP1 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 - 1½ 

 
 
 
 

1½ - 8 
 
 
 
 
3 
 
4 
 
7 
 
8 
 
  

 
CLAYEY SAND with GRAVEL and COBBLE (SC/GC), 
dark reddish brown, wet, fine to coarse sand, 
approximately 30% fines, well-rounded cobble up to 6-
inch diameter [FILL]. 
 
MEHRTEN CONGLOMERATE, cobble and gravel in a 
clayey sand matrix, dark reddish brown, wet, fine to 
coarse sand, approximately 15% fines, well-rounded 
cobble up to 6-inch diameter [NATIVE]. 
 
Cobble up to 9-inch diameter. 
 
Some cemented sand around cobbles. 
 
Occasional boulders up to 12-inch diameter. 
 
Bottom of test pit at 8 feet. No groundwater 
encountered. 

 
½ 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 

 
21.9 

 
 
 
 

 
15.6 

 
 
 
 
 
 
 
 
 
 
 

8.0 
 

 
 
 

  

 



 

 

TEST PIT LOG TP2 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 - 2 

 
 
 
 

2 - 6½ 
 
 
 
 

6½ - 7½ 
 
 
 

7½ - 9 
 
 
 
9 
 

 
COBBLE and GRAVEL with CLAYEY SAND (GC/SC), 
dark reddish brown, moist, approximately 15% clayey 
sand, well-rounded, trace boulders up to 16-inch 
diameter [FILL]. 
 
MEHRTEN CONGLOMERATE, cobble, boulders, and 
gravel in a clayey sand matrix, dark reddish brown, 
moist, fine to coarse sand, well-rounded cobble up to 6-
inch diameter [NATIVE]. 
 
MEHRTEN SANDSTONE/SILTSTONE, gray extremely 
weak, completely weathered, laminated, minor rust 
staining, trace mica. 
 
MEHRTEN SANDSTONE, dark brown with white and 
black grains, extremely weak, highly to completely 
weathered.  
 
Bottom of the test pit at 9 feet. No groundwater 
encountered. 

 
½ 
 
 
 
 

2½ 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

13.9 

 
9.5 

 

  



 

 

TEST PIT LOG TP3 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 

(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 – 2½  

 
 
 

2½ - 10½  
 
 
 
 
6 
 
 

9½ 
 

10½  
 

 
CLAYEY SAND (SC), dark brown with rust staining, 
wet, medium-grained sand, approximately 15% fines 
[LAGUNA FORMATION].  
 
CEMENTED SILTY SAND with GRAVEL (SM), light 
yellowish brown, moist, fine to coarse sand, angular to 
rounded fine gravel, weak to moderate cementation, 
abundant quartz grains. 
 
Grades to more cementation. 
 
 
Grades to less cementation. 
 
Bottom of test pit at 10½ feet. No groundwater 
encountered. 
 

 
½ 
 
 
 

2½ 
 
 
 
 
6 
 
 
 
 
 
  
 

 
 
 
 
 

26.5 

 
18.7 

 
 
 
 
 
 
 
 

18.8 

 

 



 

 

TEST PIT LOG TP4 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 

(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 – 4  

 
 
 
 
 

4 - 5 
 
 
 
 

5 - 10 
 
 
 
 

10 
 

 
CLAYEY GRAVEL with COBBLE and SAND (GC), 
dark reddish brown, slightly moist, fine to coarse 
gravel, fine to coarse sand, approximately 15% fines, 
well-rounded cobble up to 12 inches, concrete 
fragments [FILL].  
 
CLAYEY SAND with GRAVEL (SC/CL), dark bluish 
gray, very moist, low plasticity, approximately 20% fine 
sand, trace cobble up to 6 inches, grass, decomposing 
organics odor [NATIVE]. 
 
MEHRTEN CONGLOMERATE, gravel and cobble in 
clayey sand matrix, dark bluish gray matrix, moist, fine 
to coarse gravel, well-rounded cobbles up to 4-inch 
diameter, some cemented sandy clay on cobbles. 
 
Bottom of test pit at 10 feet. No groundwater 
encountered.  

 
1 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

46.3 

 
7.8 

 
 
 
 
 

20.2 
 

 
26 

  

 



 

 

TEST PIT LOG TP5 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 – 4  

 
 
 
 

3½  
 

4 – 7½  
 
 
 
 
7 
 

7½   
 

 
SANDY CLAY with COBBLE (CL), dark reddish brown, 
slightly moist, low plasticity, approximately 45% fine 
sand, well-rounded cobble up to 12 inches, concrete 
fragments and trash [FILL]. 
 
Grades to moist, approximately 35% sand. 
 
MEHRTEN CONGLOMERATE, cobble and gravel in 
sandy clay matrix, dark bluish gray, moist, well-rounded 
cobble up to 6 inches, grass, decomposing organics 
odor [NATIVE].  
 
Some cemented matrix on cobbles. 
 
Bottom of test pit at 7½ feet. No groundwater 
encountered.  

 
½  
 
 
 
 
 
 
4 
 
 
 
 

 
 
 
 
 
 
 
 

32.1 

 
9.8 

 
26 

No photographs taken  

  



 

 

TEST PIT LOG TP6 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines 
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
 

0 – 2½  
 
 
 

2½ - 4 
 
 

4 -9  
 
 
 

6½  
 
8 
 
 
9 
 

 
 
SANDY CLAY with GRAVEL AND COBBLE (CL), dark 
gray with rust staining, very moist, low plasticity, fine 
sand, fine to coarse gravel, cobble to 3-inch diameter 
[FILL]. 
 
Grades to no cobble [NATIVE]. 
 
CEMENTED SANDY SILT (ML), dark yellowish brown, 
moist, low plasticity, fine to coarse angular sand, trace 
fine gravel [LAGUNA FORATION].  
 
Grades to more yellowish, finer sand, some mica.   
 
Intact fine gravel (some quartz), increasing coarse 
sand. 
 
Bottom of test pit at 9 feet. No groundwater 
encountered. 
 

 
 

½  
 
 
 
 
 
 
4  
 
 
 

6½  
 
 
 

 
 
 
 
 
 
 
 
 

52.5 

 
 

17.6 
 
 
 
 
 
 
 
 
 

18.8 

 

  

 



 

 

TEST PIT LOG TP7 

Logged By:  Abram Magel 
Logged Date:  June 13, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 - 2½ 

 
 
 
 

2½ - 4 
 
 

4 – 6 
 
 
 
 

6 – 8 
 
 
 

8 – 10 
 
 
 

9½  
 

10 
 

 
SANDY CLAY with GRAVEL (CL), dark reddish brown, 
moist, low plasticity, approximately 40% sand and 
gravel, trace cobbles to 6-inch diameter, quartz gravel 
pieces [FILL].   
 
Grades to no cobble, with rust staining, grass and 
decomposing organics [NATIVE]. 
 
CEMENTED SANDY SILT (ML), grayish green, slightly 
moist, low plasticity, very fine grained sand, some mica, 
weak to moderate cementation [LAGUNA 
FORMATION]. 
 
CEMENTED SAND with SILT (SP-SM), dark brown, 
moist, fine to coarse sand, abundant mica, weak 
cementation. 
 
CEMENTED CLAY with SAND (CL), light yellowish 
brown with rust staining, slightly moist, low plasticity, 
fine sand, moderate cementation. 
 
Grades to dark brown with coarse sand. 
 
Bottom of test pit at 10 feet. No groundwater 
encountered. 
 

 
½ 
 
 
 
 
2 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

41.5 

 
9.4 

 
 
 
 
 
 
 
 
 
 
 
 

25.7 
 

 

  

  



 

 

TEST PIT LOG TP8 

Logged By:  Abram Magel 
Logged Date:  June 8, 2017 
Equipment: Case 580 Super N 

Canyon Terrace Apartments 
Folsom, California 

12732.000.000 

Depth 
(Feet) Description 

Depth 
of Test 
(Feet) 

Fines  
Content 

(%) 

Moisture 
Content 

(%) 

Expansion 
Index 

 
0 – 4½ 

 
 
 
 

4½ - 7 
 
 
 

7 – 10½  
 
 
 
8 
 

9½  
 

10½  
 

 
SANDY CLAY with COBBLE (CL), dark reddish brown, 
very moist, medium plasticity, approximately 20% fine 
to coarse sand, cobble up to 10-inch diameter [FILL]. 
 
 
FAT CLAY with SAND (CH), olive brown with iron oxide 
streaks, moist, high plasticity, approximately 30% fine 
sand [LAGUNA FORMATION]. 
 
CEMENTED SILTY SAND (SM), grayish green with 
rust staining, slightly moist, fine to coarse sand, trace 
fine gravel. 
 
Grades to more green. 
 
Grades to more gravel. 
 
Bottom of test pit at 10½ feet. No groundwater 
encountered.  

 
½ 
 
 
 
 
 
5 
 
 
7 
 
 
 
 
  
 

 
 
 
 
 
 
 
 
 
 

25.5 

 
23.4 

 
 
 
 
 
 
 
 

15.9 

 
64 
 
 
 
 
 

97 

No photographs taken  

 



 

 

 
  

APPENDIX B 
 
LABORATORY TEST DATA 
 
Particle Size Distribution Report 
Expansion Index Test Report 
Moisture Content Determination 
R-Value Test Report 
Analytical Results of Soil Corrosion (2 pages) 



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
3"

2.0"
1.5"
1"

3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
61.3
47.6
47.6
47.6
46.0
44.7
43.1
40.4
29.8
25.6
22.6
21.9

69.3655 66.1118 49.9046
41.3356 0.4313

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 0.5 feet
Sample Number: TP1@0.5 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
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% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 52.4 2.9 1.6 13.3 7.9 21.9
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
3"

2.0"
1.5"
1"

3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
55.0
38.3
26.0
25.0
23.3
22.1
21.3
20.9
18.7
16.0
14.3
13.9

70.3659 67.5707 53.8287
47.5175 30.4439 0.1827

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 2.5 feet
Sample Number: TP2@2.5 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 75.0 2.9 0.8 2.6 4.8 13.9

6
in

.

3
in

.

2
in

.

1
½

in
.

1
in

.

¾
in

.

½
in

.

3
/8

in
.

#
4

#
10

#
20

#
30

#
40

#
60

#
10

0

#
14

0

#
20

0

Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
91.1
79.6
71.1
63.5
54.1
43.8
28.5
26.5

8.8773 6.6326 0.6324
0.3395 0.1210

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 2.5 feet
Sample Number: TP3@2.5 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)

P
E

R
C

E
N

T
F

IN
E

R

0
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70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 0.0 20.4 8.5 17.0 27.6 26.5
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
1.5"
1"

3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
88.8
75.8
62.5
56.5
52.3
49.0
43.6
39.1
33.8
32.1

26.2085 23.2932 7.2307
1.0342

Tested per ASTM D6913

OMNI-MEANS, lTD.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 4 feet
Sample Number: TP5@4 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)

P
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E
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T
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E

R
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GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 24.2 19.3 4.2 8.7 11.5 32.1
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
#200 46.3

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 4 feet
Sample Number: TP4@4 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
1.5"
1"

3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
88.8
75.8
62.5
56.5
52.3
49.0
43.6
39.1
33.8
32.1

26.2085 23.2932 7.2307
1.0342

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 4 feet
Sample Number: TP5@4 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100
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Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 24.2 19.3 4.2 8.7 11.5 32.1
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
1

3/4"
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
93.9
88.5
82.9
76.7
72.2
67.2
62.2
54.7
52.5

12.9347 6.0261 0.1981

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 4 feet
Sample Number: TP6@4 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 6.1 11.0 6.2 9.5 14.7 52.5
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
77.5
74.7
69.8
64.1
57.2
45.0
41.5

7.3414 6.3490 0.3039
0.1545

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 2 feet
Sample Number: TP7@2 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)

P
E

R
C

E
N

T
F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +75mm
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% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 0.0 22.5 2.8 10.6 22.6 41.5
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Particle Size Distribution Report



Tested By: R. Montalvo Checked By: M. Gilbert

06-23-2017

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

See exploration logs
3/8"
#4

#10
#20
#40
#60
#140
#200

100.0
100.0

97.2
91.5
73.2
47.5
28.0
25.5

0.7690 0.6025 0.3238
0.2645 0.1274

Tested per ASTM D6913

OMNI-MEANS, Ltd.
Canyon Terrace Apartments

12732.000.000 PH001

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: GEX Depth: 7 feet
Sample Number: TP8@7 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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0.0010.010.1110100

% +75mm
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Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 0.0 0.0 2.8 24.0 47.7 25.5
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Particle Size Distribution Report



PROJECT NAME: Canyon Terrace Apartments REPORT DATE: 6/23/2017

PROJECT NO.:  12732.000.000 SAMPLE DATE: NA

CLIENT: OMNI-MEANS Ltd. TESTED BY:  R.Montalvo

SAMPLE ID: TP4@1/TP5@0.5 composite REVIEWED BY:  M. Gilbert

SAMPLE DESCRIPTION:  See exploration logs

EXPANSION INDEX TEST REPORT
ASTM D4829

Expansion Index

107.7 10.1

Initial Dry 
Density (pcf)

Initial Moisture 
Content (%)

19.2 26

Above 130 Very High

Medium
21-50

Final Moisture 
Content (%)

TP4@1/TP5@0.5 
composite See exploration logs

Sample ID Soil Description

Low
51-90

91-130 High

CLASSIFICATION OF EXPANSIVE SOIL

Expansion Index Potential Expansion
0-20 Very Low

ENGEO Incorporated, 2213 Plaza Drive, Rocklin CA 95765 (916) 786-8883



PROJECT NAME: Canyon Terrace Apartments REPORT DATE: 6/23/2017

PROJECT NO.:  12732.000.000 SAMPLE DATE: NA

CLIENT: OMNI-MEANS Ltd. TESTED BY:  R.Montalvo

SAMPLE ID: TP8@0.5 REVIEWED BY:  M. Gilbert

SAMPLE DESCRIPTION:  See exploration logs

EXPANSION INDEX TEST REPORT
ASTM D4829

Expansion Index

100.6 12.4

Initial Dry 
Density (pcf)

Initial Moisture 
Content (%)

26.1 64

Above 130 Very High

Medium
21-50

Final Moisture 
Content (%)

TP8@0.5 See exploration logs

Sample ID Soil Description

Low
51-90

91-130 High

CLASSIFICATION OF EXPANSIVE SOIL

Expansion Index Potential Expansion
0-20 Very Low

ENGEO Incorporated, 2213 Plaza Drive, Rocklin CA 95765 (916) 786-8883



PROJECT NAME: Canyon Terrace Apartments REPORT DATE: 6/23/2017

PROJECT NO.:  12732.000.000 SAMPLE DATE: NA

CLIENT: OMNI-MEANS Ltd. TESTED BY:  R.Montalvo

SAMPLE ID: TP8@5 REVIEWED BY:  M. Gilbert

SAMPLE DESCRIPTION:  See exploration logs

Low
51-90

91-130 High

CLASSIFICATION OF EXPANSIVE SOIL

Expansion Index Potential Expansion
0-20 Very Low

Above 130 Very High

Medium
21-50

Final Moisture 
Content (%)

TP8@5 See exploration logs

Sample ID Soil Description Expansion Index

97.8 13.8

Initial Dry 
Density (pcf)

Initial Moisture 
Content (%)

29.2 97

EXPANSION INDEX TEST REPORT
ASTM D4829

ENGEO Incorporated, 2213 Plaza Drive, Rocklin CA 95765 (916) 786-8883



BORING/SAMPLE ID TP1@0.5 TP1@4 TP2@0.5 TP3@0.5 TP3@6 TP4@1 TP4@4 TP5@0.5

DEPTH (ft) 0.5 4 0.5 0.5 6 1 4 0.5
Method A or B B B B B B B B B
%MOISTURE 15.6 8.0 9.5 18.7 18.8 7.8 20.2 9.8

BORING/SAMPLE ID TP6@0.5 TP6@6.5 TP7@0.5 TP7@6 TP8@0.5 TP8@7

DEPTH (ft) 0.5 6.5 0.5 6 0.5 7
Method A or B B B B B B B
%MOISTURE 17.6 18.8 9.4 25.7 23.4 15.9

BORING/SAMPLE ID

DEPTH (ft)
Method A or B

%MOISTURE

BORING/SAMPLE ID

DEPTH (ft)
Method A or B
%MOISTURE

BORING/SAMPLE ID

DEPTH (ft)
Method A or B
%MOISTURE

PROJECT NAME: Canyon Terrace Apartments DATE: 06/21/17

PROJECT NUMBER: 12732.000.000

CLIENT: OMNI-MEANS, Ltd.

PHASE NUMBER: 001

Tested by: R. Montalvo Reviewed by: M. Gilbert

MOISTURE CONTENT DETERMINATION
ASTM D2216

ENGEO Incorporated, 2213 Plaza Dr.,  Rocklin, CA 95765



Sample ID/Location:
Description:

 Specimen Specimen 1 Specimen 2 Specimen 3

 Exudation Pressure  (p.s.i.) 371 243 123
 Expansion dial (0.0001") 0 0 0
 Expansion Pressure  (p.s.f.) 0 0 0
 Resistance Value, "R" 12 8 3
 % Moisture at Test 16.3 17.2 18.1
 Dry Density at Test,  p.c.f. 114.1 111.9 108.9
Minimum "R" Value per CALTRANS Standard Specifications
"R" Value at Exudation Pressure of 300 psi.

PROJECT NAME: Canyon Terrace Apartments DATE: 06/23/17
PROJECT NUMBER: 12732.000.000

CLIENT: OMNI-MEANS, Ltd
PHASE NUMBER: 001

Tested by: R. Montalvo Reviewed by: M. Gilbert

Lab Address: 2213 Plaza Drive, Rocklin, CA 95765

Expansion Pressure (psf) at Exudation Pressure of 300 psi. 0
10
NA

TP-2 @ 0.5'
Dark brown sandy CLAY

       R VALUE TEST REPORT
CTM-301

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

130.00

140.00

150.00

160.00

170.00

180.00

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

0100200300400500600700800900

E
xp

an
si

on
 P

re
ss

u
re

 (
ps

f)

R
-V

al
u

e

Exudation Pressure (psi)

Specimens Rv Curve Exp. Curve







 

 

SAN RAMON 

SAN FRANCISCO 

SAN JOSE 

 OAKLAND 

LATHROP 

 ROCKLIN 

SANTA CLARITA 

IRVINE 

CHRISTCHURCH 

WELLINGTON 

AUCKLAND 

 
 



Appendix G

Environmental Noise Analysis



Prepared for: 

Attn: 
Scott Robertson
943 Reserve Drive, Suite 100
Roseville, CA 95678

Prepared by: 

j.c. brennan & associates, Inc.

Jim Brennan, INCE 
President
Member, Institute of Noise Control Engineering (INCE)

Revised Canyon Terrace Apartments
City of Folsom, California

September 26, 2018

jcb Project # 2015-235

1287 High Street, Auburn, California 95603 * 530-823-0960 (p) * (530)823-0961 (f)



 
j.c. brennan & associates, Inc. 
Job # 2015-235 

Environmental Noise Analysis
Canyon Terrace Apartments  – City of Folsom, California

Page 1 of 14

INTRODUCTION 
 
The Canyon Terrace Apartment project is located north of American River Canyon Drive in the 
City of Folsom, California.  The proposed project includes the construction of 96 multi-family 
residential units in eight, three-story apartment buildings. The project is located adjacent to 
existing residential uses in all directions of the project.  In addition, a small commercial shopping 
center is adjacent to the project site to the north.  Figure 1 shows the site plan.   
 
Traffic noise associated with American River Canyon Drive may affect the project design.  
Therefore, the City of Folsom has required an analysis to determine if the project will comply 
with the exterior and interior noise level criteria standards for transportation noise sources.  This 
analysis will assess the traffic noise levels, and will compare them to the noise level standards 
of the City of Folsom General Plan Noise Element.  If necessary, noise control measures will be 
recommended for the proposed project. 
 

ENVIRONMENTAL SETTING 

BACKGROUND INFORMATION ON NOISE  

Fundamentals of Acoustics 

Acoustics is the science of sound.  Sound may be thought of as mechanical energy of a 
vibrating object transmitted by pressure waves through a medium to human (or animal) ears.  If 
the pressure variations occur frequently enough (at least 20 times per second), then they can be 
heard and are called sound.  The number of pressure variations per second is called the 
frequency of sound, and is expressed as cycles per second or Hertz (Hz). 
 
Noise is a subjective reaction to different types of sounds.  Noise is typically defined as 
(airborne) sound that is loud, unpleasant, unexpected or undesired, and may therefore be 
classified as a more specific group of sounds.  Perceptions of sound and noise are highly 
subjective from person to person.  
Measuring sound directly in terms of pressure would require a very large and awkward range of 
numbers.  To avoid this, the decibel scale was devised.  The decibel scale uses the hearing 
threshold (20 micropascals), as a point of reference, defined as 0 dB.  Other sound pressures 
are then compared to this reference pressure, and the logarithm is taken to keep the numbers in 
a practical range.  The decibel scale allows a million-fold increase in pressure to be expressed 
as 120 dB, and changes in levels (dB) correspond closely to human perception of relative 
loudness. 

The perceived loudness of sounds is dependent upon many factors, including sound pressure 
level and frequency content.  However, within the usual range of environmental noise levels, 
perception of loudness is relatively predictable, and can be approximated by A-weighted sound 
levels.  There is a strong correlation between A-weighted sound levels (expressed as dBA) and 
the way the human ear perceives sound.  For this reason, the A-weighted sound level has 
become the standard tool of environmental noise assessment.  All noise levels reported in this 
section are in terms of A-weighted levels, unless otherwise noted. 
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The decibel scale is logarithmic, not linear.  In other words, two sound levels 10 dB apart differ 
in acoustic energy by a factor of 10.  When the standard logarithmic decibel is A-weighted, an 
increase of 10 dBA is generally perceived as a doubling in loudness.  For example, a 70 dBA 
sound is half as loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.  

Community noise is commonly described in terms of the ambient noise level, which is defined 
as the all-encompassing noise level associated with a given environment.  A common statistical 
tool is the average, or equivalent, sound level (Leq), which corresponds to a steady-state A 
weighted sound level containing the same total energy as a time varying signal over a given 
time period (usually one hour).  The Leq is the foundation of the composite noise descriptor, Ldn, 
and shows very good correlation with community response to noise.  

The day/night average level (Ldn) is based upon the average noise level over a 24-hour day, 
with a +10 decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00 
a.m.) hours.  The nighttime penalty is based upon the assumption that people react to nighttime 
noise exposures as though they were twice as loud as daytime exposures.  Because Ldn 
represents a 24-hour average, it tends to disguise short-term variations in the noise 
environment. 

Table 1 lists several examples of the noise levels associated with common situations.  Appendix 
A provides a summary of acoustical terms used in this report. 



Canyon Terrace Apartments
Figure 1: Site Plan

Rev. 06/13/17

American River Canyon Dr.
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TABLE 1 
TYPICAL NOISE LEVELS 

Common Outdoor Activities Noise Level (dBA) Common Indoor Activities 

 --110-- Rock Band 

Jet Fly-over at 300 m (1,000 ft) --100--  

Gas Lawn Mower at 1 m (3 ft) --90--  

Diesel Truck at 15 m (50 ft),
at 80 km/hr (50 mph) --80-- Food Blender at 1 m (3 ft) 

Garbage Disposal at 1 m (3 ft) 

Noisy Urban Area, Daytime
Gas Lawn Mower, 30 m (100 ft) --70-- Vacuum Cleaner at 3 m (10 ft) 

Commercial Area
Heavy Traffic at 90 m (300 ft) --60-- Normal Speech at 1 m (3 ft) 

Quiet Urban Daytime --50-- 
Large Business Office 

Dishwasher in Next Room 

Quiet Urban Nighttime --40-- Theater, Large Conference Room 
(Background) 

Quiet Suburban Nighttime --30-- Library 

Quiet Rural Nighttime --20-- Bedroom at Night, Concert Hall (Background) 

 --10-- Broadcast/Recording Studio 

Lowest Threshold of Human Hearing --0-- Lowest Threshold of Human Hearing 

Source: Caltrans, Technical Noise Supplement, Traffic Noise Analysis Protocol.  November, 2009. 

Effects of Noise on People 
The effects of noise on people can be placed in three categories: 

 Subjective effects of annoyance, nuisance, and dissatisfaction 

 Interference with activities such as speech, sleep, and learning 

 Physiological effects such as hearing loss or sudden startling 
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Environmental noise typically produces effects in the first two categories.  Workers in industrial 
plants can experience noise in the last category.  There is no completely satisfactory way to 
measure the subjective effects of noise or the corresponding reactions of annoyance and 
dissatisfaction.  A wide variation in individual thresholds of annoyance exists and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise. 

Thus, an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted: the so-called ambient noise 
level.  In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.   

With regard to increases in A-weighted noise level, the following relationships occur: 

 Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

 Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 

 A change in level of at least 5 dBA is required before any noticeable change in human 
response would be expected; and 

 A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can 
cause an adverse response. 

Stationary point sources of noise – including stationary mobile sources such as idling vehicles – 
attenuate (lessen) at a rate of approximately 6 dB per doubling of distance from the source, 
depending on environmental conditions (i.e. atmospheric conditions and either vegetative or 
manufactured noise barriers, etc.).  Widely distributed noises, such as a large industrial facility 
spread over many acres, or a street with moving vehicles, would typically attenuate at a lower 
rate.  

REGULATORY CONTEXT 

REGULATORY SETTING 

City of Folsom General Plan 
 
The City of Folsom 2035 General Plan Safety and Noise Element provides the following goals 
and policies relative to noise. 
 
GOAL SN 6.1: Protect the citizens of Folsom from the harmful effects of exposure to excessive 
noise and to protect the economic base of Folsom by preventing the encroachment of 
incompatible land uses within areas affected by existing noise-producing uses. (Existing GP, 30) 

a. SN 6.1.2 Noise Mitigation Measures: Require effective noise mitigation for new 
development of residential or other sensitive land uses to reduce noise levels as follows: 
a. For noise due to traffic on public roadways, railroad line operations, and aircraft; 

achieve compliance with the performance standards within Table SN-2 (Table 2 of 
this report).  
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TABLE 2 
NOISE COMPATIBILITY STANDARDS 

Exterior Noise Level 
Standard for Outdoor 

Activity Areasa 

Interior Noise Level 
Standard Land Use 

Ldn / CNEL, dB Ldn / CNEL, dB Leq, dBb 

Residential (Low Density Residential, Duplex, 
Mobile Homes) 

60c 45 N/A 

Residential (Multi Family) 65d 45 N/A 
Transient Lodging (Motels/Hotels) 65d 45 N/A 

Mixed-Use Developments 70 45 N/A 
Schools, Libraries, Churches, Hospitals, Nursing 

Homes, Museums 
70 45 N/A 

Theaters, Auditoriums 70 N/A 35 
Playgrounds, Neighborhood Parks 70 N/A N/A 

Golf Courses, Riding Stables, Water Recreation, 
Cemeteries 

75 N/A N/A 

Office Buildings, Business Commercial and 
Professional 

70 N/A 45 

Industrial, Manufacturing, and Utilities 75 N/A 45 
Where a proposed use is not specifically listed on this table, the use shall comply with the noise exposure standards for the nearest 
similar use as determined by the Community Development Department. 
a.  Outdoor activity areas for residential developments are considered to be the back yard patios or decks of single-family residential 
units, and the patios or common areas where people generally congregate for multifamily development. Outdoor activity areas for 
nonresidential developments are considered to be those common areas where people generally congregate, including outdoor 
seating areas. Where the location of outdoor activity areas is unknown, the exterior noise standard shall be applied to the property 
line of the receiving land use. 
b. As determined for a typical worst-case hour during periods of use. 
c. Where it is not possible to reduce noise in outdoor activity areas to 60 dB, Ldn/CNEL or less using a practical application of the 
best-available noise reduction measures, an exterior level of up to 65 dB, Ldn/CNEL may be allowed provided that available exterior 
noise level reduction measures have been implemented and interior noise levels are in compliance with this table. 
d. Where it is not possible to reduce noise in outdoor activity areas to 65 dB, Ldn/CNEL or less using a practical application of the 
best-available noise reduction measures, an exterior level of up to 70 dB, Ldn/CNEL may be allowed provided that available exterior 
noise level reduction measures have been implemented and interior noise levels are in compliance with this table. 

 
 
City of Folsom Municipal Code 
 
Chapter 8.42 of the City of Folsom Municipal Code, entitled NOISE CONTROL, provides 
exterior noise level performance standards for stationary noise sources.  In addition, this 
chapter also provides noise source exemptions which are applicable to this project. 
 
8.42.040 Exterior noise standards. 
 
A. It is unlawful for any person at any location within the incorporated area of the city to create 
any noise, or to allow the creation of any noise, on property owned, leased, occupied or 
otherwise controlled by such person which causes the exterior noise level when measured at 
any affected single- or multiple-family residence, school church, hospital or public library 
situated in either the incorporated or unincorporated area to exceed the noise level standrds as 
set forth in the following table (Included here as Table 3: 
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TABLE 3  
EXTERIOR NOISE LEVEL STANDARDS 

Noise Level 
Category 

Cumulative Number of minutes 
in any 1-hour time period 

Daytime (dB) 
(7 a.m.–10 p.m.) 

Nighttime (dB) 
(10 p.m.–7 a.m.) 

1 
2 
3 
4 
5 

30 
15 
5 
1 
0 

50 
55 
60 
65 
70 

45 
50 
55 
60 
65 

Note: dB = A-weighted decibels Source:  
City of Folsom Code, Noise Control 1993  

 
B.  In the event the measured ambient noise level exceeds the applicable noise level 

standard in any category above, the applicable standard shall be adjusted so as to equal 
the ambient noise level.  

C.  Each of the noise level standards specified above shall be reduced by 5 dB for simple 
tone noises, noises consisting primarily of speech or music, or for recurring noises.  

D.  If the intruding noise source is continuous and cannot reasonably be discontinued or 
stopped for a time period whereby the ambient noise level can be measured, the noise 
level measured while the source is in operation shall be the noise level standards as 
specified above.   

Noise Source Exemptions (Section 8.42.060)  

Section 8.42.060 of the City of Folsom Municipal Code establishes the following activities that 
are considered exempt from the associated exterior noise provisions:  

A.  Activities conducted in unlighted public parks, public playgrounds and public or private 
school grounds, during the hours of 7 a.m. to dusk, and in lighted public parks, public 
playgrounds and public or private school grounds, during the hours of 7 a.m. to 11 p.m., 
including but not limited to school athletic and school entertainment events;  

B.  Any mechanical device, apparatus, or equipment used, related to or connected with 
emergency activities or emergency work;  

C.  Noise sources associated with construction, provided such activities do not take place 
before 7 a.m. or after 6 p.m. on any day except Saturday or Sunday, or before 8 a.m. or 
after 5 p.m. on Saturday or Sunday;  

 
D.  Noise sources associated with the maintenance of residential property provided such 

activities take place between the hours of seven a.m. to dusk on any day except 
Saturday or Sunday, between the hours of 8 a.m. to dusk on Saturday or Sunday;  

E.  Noise sources associated with agricultural activities on agricultural property;  
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F.  (Section Expired)  

G.  Noise sources associated with the collection of waste or garbage from property devoted 
to commercial or industrial uses;  

H.  Any activity to the extent regulation thereof has been preempted by state or Federal law.  

 
EVALUATION OF EXISTING PLUS PROJECT TRAFFIC NOISE LEVELS  
 
Traffic Noise Prediction Methodology 
 
j.c. brennan & associates, Inc. employs the Federal Highway Administration (FHWA) Traffic 
Noise Prediction Model (FHWA RD-77-108) for the prediction of traffic noise levels.  The model 
is based upon the CALVENO noise emission factors for automobiles, medium trucks and heavy 
trucks, with consideration given to vehicle volume, speed, roadway configuration, distance to 
the receiver, and the acoustical characteristics of the site. 
 
j.c. brennan & associates, Inc. conducted continuous hourly ambient noise level measurements 
for a period of 24-hours on the project site from January 20th to January 21st, 2016. The noise 
level measurements were conducted to determine typical background average (Leq), median 
(L50) and maximum (Lmax) noise levels, and to determine the effective day/night distribution of 
roadway traffic for inclusion in the traffic noise prediction methodology. Instrumentation 
consisted of a Larson Davis Laboratories (LDL) Model 820 precision integrating sound level 
meter, which was calibrated in the field before and after use with an LDL Model CAL200 
acoustical calibrator. Table 4 shows the results of the continuous hourly ambient noise level 
measurements. Figure 2 shows the noise measurement locations. Appendix B shows the 
complete results of the continuous 24 hour noise level measurement. 
 

TABLE 4 
SUMMARY OF MEASURED AMBIENT NOISE LEVELS  

JANUARY 20TH AND 21ST, 2016 
Average Hourly Daytime & Evening 

(7:00am - 10:00pm) 
Average Hourly Nighttime  

(10:00pm – 7:00am) 
 

Site 
 

Measured 
Ldn Leq L50 Lmax Leq L50 Lmax 

A 64 dBA 58 dBA 53 dBA 79 dBA 57 dBA 38 dBA 68 dBA 

Source: j.c. brennan & associates, Inc. - 2016 
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On Friday, June 2, 2017 j.c. brennan & associates, Inc., staff conducted short-term noise level 
measurements and concurrent counts of traffic on American River Canyon Drive, adjacent to 
the project site.   
 
The purpose of the short-term traffic noise level measurements was to determine the accuracy 
of the FHWA model in describing the existing noise environment on the project site, while 
accounting for existing site conditions such as intervening structures, actual travel speeds, and 
roadway grade.  Noise measurement results were compared to the FHWA model results by 
entering the observed traffic volume, speed, and distance as inputs to the FHWA model.  See 
Figure 2 for the noise measurement location.  
 
Instrumentation used for the measurement was a Larson Davis Laboratories (LDL) Model 824 
precision integrating sound level meter which was calibrated in the field before use with an LDL 
CAL-200 acoustical calibrator.  Table 5 shows the results of the traffic noise calibration.  
Appendix C provides the complete inputs and results of the FHWA model calibration 
procedures.  
 
 

TABLE 5 
COMPARISON OF FHWA MODEL TO MEASURED EXISTING TRAFFIC NOISE LEVELS 

Vehicles. 

Site Time Roadway Autos Med. Trk. Hvy.Trk.

Speed 
 (mph) 

Dist. 
(Feet) 

Measured, 
Leq 

Modeled, 
Leq* 

Difference 

1 10:40 am 

American 
River 

Canyon 
Drive 

31 0 0 40 51 60.8 61.4 0.6 dB 

2 11:28 am 

American 
River 

Canyon 
Drive 

32 1 0 40 51 59.8 61.5 1.7 dB 

* Acoustically "soft" site assumed 
Source: j.c. brennan & associates, Inc. - 2017 

 
The FHWA model over-predicted the traffic noise levels in comparison to the measured levels, 
as shown in Table 5. Therefore, no adjustments were made to the FHWA traffic noise prediction 
model.



Figure Prepared: 06/13/17

Canyon Terrace Apartments 
Figure: 2 

Project Location and Noise Measurement Locations

: 24-hr Noise Measurement Location

: Traffic Noise Calibration Location            

Project Site

Oak Ave Pkwy

1

2

A
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Existing + Project Traffic Noise Levels 
 
To determine the Existing + Project traffic noise levels on the project site and adjacent 
roadways, j.c. brennan & associates, Inc., utilized traffic volume predictions provided by Omni-
Means, Ltd.   
 
Table 6 shows the predicted Existing + Project traffic noise levels at the nearest building 
facades and the common outdoor activity areas.  A complete listing of the FHWA Traffic Noise 
Prediction Model inputs is provided in Appendix C. 
 

TABLE 6 
PREDICTED AMERICAN RIVER CANYON DRIVE EXISTING PLUS PROJECT TRAFFIC NOISE LEVELS  

Distance to Noise Contours 

Segment Traffic Noise Level, Ldn 
 

60 dB Ldn 

 

65 dB Ldn 

Apartments North of River Ridge Way  
Apartments South of River Ridge Way 
Pool Area 

60 dB 

62 dB 

43 dB 

101' 

93' 

22' 

47' 

43' 

10' 

Sources: j.c. brennan & associates, Inc., Omni-Means, and FHWA RD-77-108 

 
Analysis of Compliance with the City of Folsom Exterior Noise Level Standards: 
 
The Table 5 data indicates that the Existing + Project traffic noise levels at the nearest building 
facades will not exceed the 65 dB Ldn exterior noise level standard.  
 
Analysis of Compliance with the City of Folsom Interior Traffic Noise Levels: 
 
Standard construction practices, consistent with the uniform building code typically provides an 
exterior-to-interior noise level reduction of approximately 25 dB, assuming that air conditioning 
is included for each unit, which allows residents to close windows for the required acoustical 
isolation.  Therefore, as long as exterior noise levels at the building facades do not exceed 70 
dB Ldn, the interior noise levels will typically comply with the interior noise level standard of 45 
dB Ldn.   
 
The predicted existing plus project traffic noise levels for 1st floor residential façades facing 
American River Canyon Drive north of River Ridge Way and South of River Ridge Way are 60 
dB Ldn and 62 dB Ldn, respectively.  Therefore, the interior noise levels are expected to comply 
with the interior noise level standard of 45 dB Ldn. However, due to the loss of ground 
attenuation a +3 dB offset is generally applied to 2nd floor building facades.  The predicted 
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exterior traffic noise levels for 2nd floor building facades of the first row of buildings facing 
American River Canyon Drive are 63 dB Ldn and 65 dB Ldn, respectively. Therefore, it is not 
expected that 2nd floor units of the first row of buildings facing American River Canyon Drive 
would exceed the 45 dB Ldn interior noise level standard. 
 
CONSTRUCTION NOISE ANALYSIS 
 
Noise impacts resulting from construction depend on the noise generated by various pieces of 
construction equipment, the timing and duration of noise generating activities, and the distance 
between construction noise sources and noise-sensitive areas.  Noise levels from typical 
construction equipment are shown in Table 7. 
 
Noise generated by construction would be the greatest during site grading activities and 
excavation for underground utilities.  Site preparation and grading generally takes approximately 
2 to 4 months.   
 
Activities involved in construction would generate maximum noise levels, as indicated in Table 
7, ranging from 76 to 90 dB at a distance of 50 feet.  Construction activities would be temporary 
in nature and are anticipated to occur during normal daytime working hours.   
 
Noise would also be generated during the construction phase by increased truck traffic on area 
roadways.  A primary project-generated noise source would be truck traffic associated with 
transport of heavy materials and equipment to and from construction sites.  This noise increase 
would be of short duration, and would occur during daytime hours, pursuant to the requirements 
of the City of Folsom Noise Ordinance, as outlined below. 
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Table 7  
Construction Equipment Noise 

Predicted Noise Levels, Lmax dB Distances to Noise 
Contours (feet)  

Type of 
Equipment Noise Level 

at 50’ 
Noise Level 

at 100’ 
Noise Level 

at 200’ 
Noise Level 

at 400’ 
70 dB Lmax 

contour 
65 dB Lmax 

contour 

Auger Drill Rig 84 78 72 66 250 446 
Backhoe 78 72 66 60 126 223 

Compactor 83 77 71 65 223 397 
Compressor (air) 78 72 66 60 126 223 

Concrete Saw 90 84 78 72 500 889 
Dozer 82 76 70 64 199 354 

Dump Truck 76 70 64 58 100 177 
Excavator 81 75 69 63 177 315 
Generator 81 75 69 63 177 315 

Jackhammer 89 83 77 71 446 792 
Pneumatic Tools 85 79 73 67 281 500 

 
Source:  Roadway Construction Noise Model User’s Guide. Federal Highway Administration. FHWA-HEP-05-054. 

January 2006. 

Construction activities associated with the proposed project will typically occur at distances of 
approximately 200  to 400 feet or more from the nearest noise-sensitive receptors.  At a 
distance of 200 feet, construction related noise levels are expected to less than 64-77 dB Lmax.  
Based upon Table 4, which shows the measured background noise levels, the maximum 
construction noise levels are similar to those measured during the daytime periods.   
 
The City of Folsom Municipal Code exempts construction-generated noise that occurs between 
the hours of 7 a.m. to 6 p.m. Monday through Friday, and 8 a.m. and 5 p.m. Saturday and 
Sunday from the City’s exterior noise standards. These exemptions are typical of City and 
County Noise Ordinances and reflect the recognition that construction-related noise is 
temporary in character, is generally acceptable when limited to daylight hours, and is part of 
what residents of urban areas expect as part of a typical urban noise environment (along with 
sirens, etc.)." 
Construction activities would be temporary in nature, will occur during normal daytime working 
hours listed above, and will comply with the requirements of the City of Folsom Noise 
Ordinance.  Therefore, construction noise will be a less than significant impact. 
 
 
CONCLUSIONS 
 
The proposed project is predicted to comply with the City of Folsom 65 dB Ldn exterior and 45 
dB Ldn interior noise level standards, provided that the following mitigation measures are 
included in the project design:  
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1. Standard construction practices, consistent with the uniform building code typically 
provides an exterior-to-interior noise level reduction of approximately 25 dB, assuming 
that air conditioning is included for each unit, which allows residents to close windows for 
the required acoustical isolation.  Therefore, as long as exterior noise levels at the 
building facades do not exceed 70 dB Ldn, the interior noise levels will typically comply 
with the interior noise level standard of 45 dB Ldn. The predicted exterior traffic noise 
levels for 2nd floor residential façades facing American River Canyon Drive north of River 
Ridge Way and South of River Ridge Way are 63 dB Ldn and 65 dB Ldn, respectively. 
Therefore, it is not expected that 2nd floor units of the first row of buildings facing 
American River Canyon Drive Boulevard could exceed the 45 dB Ldn interior noise level 
standard. 

 
2. Air-conditioning or mechanical ventilation needs to be provided to allow windows to 

remain closed for acoustical isolation.   
 
3. Construction activities should be limited to the hours of operations as defined in Chapter 

8.42 of the municipal code. 



Appendix A 
Acoustical Terminology 

 
Acoustics The science of sound. 
 

Ambient Noise The distinctive acoustical characteristics of a given space consisting of all noise sources audible at that 
location.  In many cases, the term ambient is used to describe an existing or pre-project condition such as the 
setting in an environmental noise study. 

 

Attenuation The reduction of an acoustic signal. 
 

A-Weighting A frequency-response adjustment of a sound level meter that conditions the output signal to approximate 
human response. 

 

Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound pressure squared over 
the reference pressure squared.  A Decibel is one-tenth of a Bell. 

 

CNEL  Community Noise Equivalent Level.  Defined as the 24-hour average noise level with noise occurring during 
evening hours (7 - 10 p.m.) weighted by a factor of three and nighttime hours weighted by a factor of 10 prior to 
averaging. 

 

Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per second or hertz (Hz). 
 

Ldn  Day/Night Average Sound Level.  Similar to CNEL but with no evening weighting. 
 

Leq  Equivalent or energy-averaged sound level. 
 

Lmax  The highest root-mean-square (RMS) sound level measured over a given period of time. 
 

L(n)  The sound level exceeded a described percentile over a measurement period.  For instance, an hourly L50 is 
the sound level exceeded 50% of the time during the one hour period. 

 

Loudness A subjective term for the sensation of the magnitude of sound. 
 
Noise  Unwanted sound. 
 

NRC  Noise Reduction Coefficient.  NRC is a single-number rating of the sound-absorption of a material equal to the 
arithmetic mean of the sound-absorption coefficients in the 250, 500, 1000, and 2,000 Hz octave frequency 
bands rounded to the nearest multiple of 0.05.  It is a representation of the amount of sound energy absorbed 
upon striking a particular surface. An NRC of 0 indicates perfect reflection; an NRC of 1 indicates perfect 
absorption. 

 

Peak Noise  The level corresponding to the highest (not RMS) sound pressure measured over a given period of time.  This 
term is often confused with the AMaximum@ level, which is the highest RMS level. 

 

RT60  The time it takes reverberant sound to decay by 60 dB once the source has been removed. 
 

Sabin  The unit of sound absorption.  One square foot of material absorbing 100% of incident sound has an absorption 
of 1 Sabin. 

 

SEL  Sound Exposure Level.  SEL is s rating, in decibels, of a discrete event, such as an aircraft flyover or train 
passby, that compresses the total sound energy into a one-second event.  

 

STC  Sound Transmission Class.  STC is an integer rating of how well a building partition attenuates airborne sound. 
 It is widely used to rate interior partitions, ceilings/floors, doors, windows and exterior wall configurations. 

 

Threshold The lowest sound that can be perceived by the human auditory system, generally considered to be 0 dB for        
of Hearing           persons with perfect hearing. 
 

Threshold             Approximately 120 dB above the threshold of hearing. 
 of Pain    
  
Impulsive Sound of short duration, usually less than one second, with an abrupt onset and rapid decay. 
 
Simple Tone Any sound which can be judged as audible as a single pitch or set of single pitches. 
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Hour Leq Lmax L50 L90
11:00 57 75 51 43
12:00 56 76 51 44 High Low Average High Low Average
13:00 59 79 53 45 Leq    (Average) 60.4 54.6 58.4 66.5 39.8 57.2
14:00 58 79 53 47 Lmax (Maximum) 88.7 73.4 79.3 85.5 61.0 67.9
15:00 58 81 54 47 L50    (Median) 56.1 47.2 52.6 50.2 33.1 38.2
16:00 60 89 55 48 L90    (Background) 49.5 40.3 45.6 42.5 31.5 35.0
17:00 59 81 55 48
18:00 58 81 53 46 Computed Ldn, dB 63.8
19:00 58 80 51 44 % Daytime Energy 69%
20:00 55 73 49 41 % Nighttime Energy 31%
21:00 58 86 47 40
22:00 50 70 40 36
23:00 47 72 38 36
0:00 46 63 37 35
1:00 43 67 34 32
2:00 41 63 33 31
3:00 40 61 34 33
4:00 45 65 36 34
5:00 49 64 42 36
6:00 66 85 50 42
7:00 59 75 56 49
8:00 60 78 56 50
9:00 60 80 54 46
10:00 58 77 52 45

Statistical Summary
Nighttime (10 p.m. - 7 a.m.)

2015-235 Canyon Terrace Appartments
24hr Continuous Noise Monitoring - Site A

Daytime (7 a.m. - 10 p.m.)

Wednesday January 20th - Thursday January 21st, 2016



Ldn = 63.8 dB

2015-235 Canyon Terrace Appartments
24hr Continuous Noise Monitoring - Site A

Wednesday January 20th - Thursday January 21st, 2016
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 Job Number:
 Project Name:

Roadway Tested:
Test Location:

Test Date:

Temperature (Fahrenheit):
Relative Humidity:

Wind Speed and Direction:
Cloud Cover:

Sound Level Meter:
Calibrator:

Meter Calibrated:
Meter Settings:

Microphone Location:
Distance to Centerline (feet):

Microphone Height:
Intervening Ground (Hard or Soft):
Elevation Relative to Road (feet):

Pavement Type
Pavement Condition:

Number of Lanes:
Posted Maximum Speed (mph):

Test Time:
Test Duration (minutes):

Observed Number Automobiles:
Observed Number Medium Trucks:

Observed Number Heavy Trucks:
Observed Average Speed (mph):

Measured Average Level (Leq):
Level Predicted by FHWA Model:

Difference: 0.6 dB

Test Parameters:

Model Calibration:

45

31
1

Conclusions: Note that the project site is at a lower elevation than the road.

Immediately before and after test

On Project Site
51
5 feet above ground

5

Microphone:

Roadway Condition:

Sound Level Meter:

2015-235
FHWA Model
American River Canyon Drive

5-10 from southwest
Clear

Project Information:

Weather Conditions:

June 2, 2017
Site 1

10
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Asphalt
Good

FHWA Traffic Noise Prediction Model (FHWA-RD-77-108) 

10:43 AM

1

Calibration Worksheet

76
Dry

61.4

LDL Model 824

5
40

A-weighted, slow response

LDL Model CA200 

60.8

Soft



 Job Number:
 Project Name:

Roadway Tested:
Test Location:

Test Date:

Temperature (Fahrenheit):
Relative Humidity:

Wind Speed and Direction:
Cloud Cover:

Sound Level Meter:
Calibrator:

Meter Calibrated:
Meter Settings:

Microphone Location:
Distance to Centerline (feet):

Microphone Height:
Intervening Ground (Hard or Soft):
Elevation Relative to Road (feet):

Pavement Type
Pavement Condition:

Number of Lanes:
Posted Maximum Speed (mph):

Test Time:
Test Duration (minutes):

Observed Number Automobiles:
Observed Number Medium Trucks:

Observed Number Heavy Trucks:
Observed Average Speed (mph):

Measured Average Level (Leq):
Level Predicted by FHWA Model:

Difference: 1.7 dB

76
Dry

61.5

LDL Model 824

5
40

A-weighted, slow response

LDL Model CA200 

59.8

Soft

Appendix C

Asphalt
Good

FHWA Traffic Noise Prediction Model (FHWA-RD-77-108) 

11:28 AM

1

Calibration Worksheet

10

Sound Level Meter:

2015-235
FHWA Model
American River Canyon Drive

5-10 from southwest
Clear

Project Information:

Weather Conditions:

June 2, 2017
Site 2

4

Microphone:

Roadway Condition:

Immediately before and after test

On Project Site
51
5 feet above ground

Test Parameters:

Model Calibration:

45

32
1

Conclusions: Note that the project site is at a lower elevation than the road. 



Project #:
Description
Ldn/CNEL Ldn
Hard/Soft: Soft
Segment Roadway Name Segment Description ADT Day % Eve % Night % Speed Distance (dB)

1 American River Canyon Drive Apartments North of River Ridge Way (Section B) 3,340 69 0 31 2.0 1.0 45 100 0
2 American River Canyon Drive Apartments South of River Ridge Way (Section A) 2,980 69 0 31 2.0 1.0 45 66.5 0
3 American River Canyon Drive Pool Area 3,340 69 0 31 2.0 1.0 45 290 -10

% Hvy. 
Trucks

% Med. 
Trucks

Appendix C

2015-235 Canyon Terrace Apartments

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Existing + Project Traffic

Data Input Sheet



Project #: 2016-195 Adobe Drive Townhomes
Description: Existing + Project Traffic
Ldn/CNEL: Ldn
Hard/Soft: Soft

Segment Roadway Name Total
1 American River Canyon Drive 58.8 50.2 51.7 60.0
2 American River Canyon Drive 61.0 52.3 53.8 62.2
3 American River Canyon Drive 41.9 33.2 34.7 43.1

Autos Medium Trucks
Apartments North of River Ridge Way (Se
Apartments South of River Ridge Way (Se
Pool Area

Appendix C
FHWA-RD-77-108 Highway Traffic Noise Prediction Model
Predicted Levels

Heavy TrucksSegment Description



Project #:
Description:
Ldn/CNEL: Ldn
Hard/Soft: Soft

Segment Roadway Name Segment Description 75 70 65 60 55
1 American River Canyon Drive Apartments North of River Ridge Way (Se 10 22 47 101 217
2 American River Canyon Drive Apartments South of River Ridge Way (S 9 20 43 93 201
3 American River Canyon Drive Pool Area 2 5 10 22 47

Appendix C

2016-195 Adobe Drive Townhomes
Existing + Project Traffic

-------- Distances to Traffic Noise Contours --------

FHWA-RD-77-108 Highway Traffic Noise Prediction Model
Noise Contour Output
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1. Executive Summary 

This report has been prepared to present the results of the Traffic Impact Analysis Report (TIAR) 
performed by Omni-Means for the expansion of existing Canyon Terrace Apartments in the City of 
Folsom, California. Through the construction of eight (8) new apartment buildings, the proposed 
expansion will add 96 residential units and 233 new parking spaces to the existing residential 
development at Canyon Terrace Apartments. Access to and from the proposed project would be 
provided via the two existing driveways along American River Canyon Drive.  

For the purpose of this TIAR, the proposed project is assumed to be completed in one phase. The 
proposed expansion is projected to generate an additional 49 weekday AM and 68 weekday PM 
peak hour trips. 

The traffic analyses were conducted for the following traffic scenarios: 

 Existing Conditions 
 Existing Plus Project Conditions 
 Year 2035 No Project Conditions 
 Year 2035 Plus Project Conditions 

Impacts of the project were evaluated at seven (7) key intersections within the immediate vicinity of 
the project site. Additionally, the project's proposed access driveways were evaluated to determine 
their ability to serve the proposed project safely and effectively. 

1.1 Findings 

The following section presents a concise overview of major findings obtained during the evaluation 
of the analysis scenarios. 

1.1.1 Existing Conditions 

 Intersection turning movement counts were obtained for the AM and PM peak hours at all study 
intersections on Wednesday, May 11, 2016, a typical school day. All counts were obtained in the 
absence of inclement weather and any known special events in the area. 

 All seven (7) study intersections were found to operate at an acceptable LOS A or B in the AM 
peak hour.  

 All seven study intersections were found to operate at an acceptable LOS A, B or C in the PM 
peak hour.  

 In both peak hours, all study intersections conform to the City of Folsom General Plan policy by 
operating at LOS D or better. 

1.1.2 Existing Plus Project Conditions 

 Existing Plus Project conditions were analyzed by superimposing the projected trips generated 
by the proposed project on existing traffic counts obtained at the study intersections. 

 All seven (7) study intersections were found to operate at an acceptable LOS A or B in the AM 
peak hour, with the project-generated trips causing the delay to increase minimally. Although the 
project-generated traffic causes the LOS to deteriorate at multiple intersections, all intersections 
operate acceptably by providing level of service of LOS D or better. 
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 All seven study intersections were found to operate at an acceptable LOS A, B or C in the PM 
peak hour.  

 Both project driveways will operate at LOS B during the AM peak hour. In the PM peak hour, the 
North Driveway operates at LOS B, while the South Driveway operates at LOS A. Neither 
driveway has enough traffic to meet the Peak Hour signal warrant (Warrant 3). 

 As both driveways indicate minimal queuing, existing driveway throat depths are adequate in 
providing acceptable queuing operations under the Existing Plus Project Conditions. 

 All of the study locations conform to the City's level of service policy (stated within the General 
Plan), by operating at LOS D or better during both peak hours. 

 The traffic impacts of the proposed project were found to be less than significant in both peak-
hour periods of the Existing Plus Project conditions. Therefore, no off-site mitigations were 
necessary. 

1.1.3 Year 2035 No Project Conditions 

 The Year 2035 No Project Conditions were analyzed using scenarios that will exist following the 
buildout of the City consistent with the levels identified in the City’s 2035 Travel Demand Model 
(TDM). 

 All seven study intersections were found to operate at an acceptable LOS A or B in both the AM 
and PM peak hours. 

 All of the study intersections are projected to conform to the City's level of service policy (stated 
within the General Plan), by operating at LOS D or better during both peak hours. 

1.1.4 Year 2035 Plus Project Conditions 

 The Year 2035 Plus Project Conditions were analyzed by superimposing traffic generated by the 
full build-out of the proposed project onto Year 2035 No Project traffic volumes. 

 All seven study intersections were found to operate at an acceptable LOS A or B in both the AM 
and PM peak hours. 

 Both project driveways will operate with acceptable LOS during both AM and PM peak hour 
periods. Neither driveway has enough traffic to meet the Peak Hour signal warrant (Warrant 3). 

 As both driveways indicate minimal queuing, existing driveway throat depths are adequate in 
providing acceptable queuing operations under the 2035 Plus Project Conditions. 

 All of the study intersections are projected to conform to the City's level of service policy (stated 
within the General Plan), by operating at LOS D or better during both peak hours. 

 The traffic impacts of the proposed project were found to be less than significant in both peak 
hour periods of the Year 2035 Plus Project Conditions. Therefore, no off-site mitigations were 
necessary. 
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2. Introduction 

The Ezralow Company, LLC has retained Omni-Means to complete a Traffic Impact Analysis 
Report (TIAR) for the proposed expansion of the existing Canyon Terrace Apartments in the City of 
Folsom, California. The project is located approximately 360 feet south of the intersection of 
Canyon Terrace Drive and American Canyon River Drive, in Folsom, California. 

Under the direction of the City Staff, the following traffic scenarios were analyzed as part of this 
TIAR: 

 Existing Conditions 
 Existing Plus Project Conditions 
 Year 2035 No Project Conditions 
 Year 2035 Plus Project Conditions 

Existing Conditions analyze the existing traffic operations at the study locations using Year 2017 
peak hour traffic counts and intersection configurations. 

Existing Plus Project Conditions analyze the current conditions with the proposed project. 
Projected trips generated by the proposed project are superimposed on existing traffic counts 
and existing intersection configurations remain the same. Additionally, queuing analysis was 
conducted at the proposed project driveways to determine minimum throat depths. To reduce any 
impacts of the proposed project to acceptable levels, mitigations are recommended for locations 
where the project's impacts were found to be significant. 

Year 2035 No Project Conditions analyze the scenario that would exist following the buildout of 
land uses consistent with the City of Folsom Year 2035 TDM. The Year 2035 No Project Conditions 
evaluate traffic operations in Year 2035 excluding the proposed project. Traffic volumes for Year 
2035 were forecasted using the City of Folsom TDM. 

Year 2035 Plus Project Conditions analyze the scenario in which traffic impacts associated with 
the project are investigated in comparison to the Year 2035 No Project Conditions. To reduce 
the proposed project impacts to less than significant, mitigations were recommended for locations 
where the project's impacts were found to be significant. 

Figure 1 presents the project study area. 
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3. Project Setting 

Located within the County of Sacramento, the City of Folsom is a suburban development that 
spans an area of 24.3 square miles. The US Census Bureau reports that in 2016 the population of 
Folsom was approximately 77,271 people.  

3.1 Transportation System 

Roadways which provide primary circulation within the vicinity of the project site are as follows: 

Oak Avenue Parkway is a 4-6 lane, undivided arterial that operates at a posted speed limit of 45 
mph. Oak Avenue Parkway traverses the cities of Citrus Heights and Folsom in the east-west 
direction and intersects with American River Canyon Drive in the project vicinity. Long term 
improvements to Oak Avenue Parkway include the extension of this roadway to the south, and a 
creation of the Oak Avenue Parkway interchange with US Highway 50 (known as the Lincoln 
Highway). 

American River Canyon Drive is a 4-lane, divided collector facility that operates at a posted 
speed limit of 40 mph within the project vicinity. American River Canyon Drive intersects with Oak 
Avenue Parkway at its northern terminus and with Greenback Lane at its southern terminus. 
Throughout its entirety, American River Canyon Drive traverses through suburban residential 
developments, and provides access to neighborhood streets. 

3.2 Study Intersections 

The following list of critical study intersections were selected in coordination with the project team 
and the City of Folsom Staff for analysis within this study for weekday AM and PM peak-hour 
conditions: 

1. American River Canyon Drive & Oak Avenue Parkway  
2. American River Canyon Drive & Canyon Terrace Lane (North Driveway) 
3. American River Canyon Drive & River Ridge Way (North) 
4. American River Canyon Drive & Canyon Terrace Drive (South Driveway) 
5. American River Canyon Drive & Crow Canyon Drive (North) 
6. American River Canyon Drive & Crow Canyon Drive (South) 
7. American River Canyon Drive & Canyon Rim Drive/ Crow Canyon Drive 

3.3 Driveway Analysis 

Additionally, the existing access/circulation system serving the proposed expansion project was 
evaluated to determine its ability to serve the proposed project safely and effectively. A queuing 
analysis was performed at existing driveways to determine the 95th percentile queue lengths 
created during the weekday AM and PM peak hour scenarios of the Plus Project conditions.  
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3.4 Data Collection 

Weekday AM and PM peak hour turning movement counts were collected on Wednesday, May 11, 
2016 at the following intersections: 

1. American River Canyon Drive & Oak Avenue Parkway  
2. American River Canyon Drive & Canyon Terrace Lane (North Driveway) 
3. American River Canyon Drive & River Ridge Way (North) 
4. American River Canyon Drive & Canyon Terrace Lane (South Driveway) 
5. American River Canyon Drive & Crow Canyon Drive (North) 
6. American River Canyon Drive & Crow Canyon Drive (South) 
7. American River Canyon Drive & Canyon Rim Drive/ Crow Canyon Drive 

The AM peak hour is defined as a one-hour peak traffic flow counted between 7:00 a.m. and 9:00 
a.m. The PM peak hour is defined as one-hour peak traffic flow counted between 4:00 p.m. and 
6:00 p.m. The counts were obtained while schools in the area were in session, and in the absence 
of inclement weather and special events. The traffic counts were conducted in May, 2016.  

From a land use perspective, with the exception of the vacant project site, the segment of American 
Canyon River Road would be considered built out. Furthermore, American Canyon River Road is 
not a route of regional significance. As such, at best, traffic on this facility is expected to grow 
marginally. This is further substantiated by the City of Folsom Travel Demand Model data which 
predicts a less than 1% per year growth for this segment. As such, the traffic growth on this 
segment is expected to be negligible and use of 2016 is appropriate for this study.  

Figure 2 presents the existing lane geometrics and intersection control types. Figure 3 presents the 
existing peak hour traffic volumes obtained from weekday AM and PM turning movement counts. 
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4. Analysis Methodologies and Parameters 

The following section outlines the methodology and analysis parameters used to quantify traffic 
operations at study intersections and project driveways. 

4.1 Level of Service Methodologies 

The following section outlines the level of service methodologies and analysis parameters used to 
quantify traffic operations at study intersections. 

4.1.1 Intersection Delay 

Levels of Service (LOS) have been calculated for all intersection control types using the methods 
documented in the Transportation Research Board’s Highway Capacity Manual, Fourth Edition 
2010. Traffic operations have been quantified through the determination of “Level of Service” 
(LOS). Level of service is a qualitative measure of traffic operating conditions, whereby a 
letter grade A through F is assigned to an intersection or roadway segment representing 
progressively worsening traffic conditions. For signalized intersections, intersection delays and 
LOS are average values for all intersection movements. For two-way stop-controlled (TWSC) 
intersections, the intersection delays and LOS is represented by the worst approach. The delay-
based LOS criteria for different types of intersection control are outlined in Table 1. 

Intersection LOS was calculated for the study intersections using Synchro 9 software by 
Trafficware. Although HCM 2010 is the latest version of the HCM methodologies, this methodology 
is unable to analyze U-Turn movements at intersections. Therefore, HCM 2000 methodology was 
implemented at all signalized intersections. 
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Table 1: Level of Service (LOS) Criteria for Intersections 

 

  

Signalized/ 
Roundabouts

Unsignalized/ 
All-Way Stop

A Stable Flow

Very slight delay. Progression is 
very favorable, with most vehicles 
arriving during the green phase not 
stopping at all.

Turning movements are 
easily made, and nearly all 
drivers find freedom of 
operation.

< 10.0 < 10.0

B Stable Flow

Good progression and/or short cycle 
lengths. More vehicles stop than for 
LOS A, causing higher levels of 
average delay.

Vehicle platoons are 
formed. Many drivers begin 
to feel somewhat restricted 
within groups of vehicles.

>10 and < 20.0 >10 and < 15.0

C Stable Flow

Higher delays resulting from fair 
progression and/or longer cycle 
lengths. Individual cycle failures may 
begin to appear at this level. The 
number of vehicles stopping is 
significant, although many still pass 
through the intersection without 
stopping.

Back-ups may develop 
behind turning vehicles. 
Most drivers feel somewhat 
restricted.

>20 and < 35.0 >15 and < 25.0

D
Approaching 

Unstable 
Flow

The influence of congestion becomes 
more noticeable. Longer delays may 
result from some combination of 
unfavorable progression, long cycle 
lengths, or high volume-to-capacity 
ratios. Many vehicles stop, and the 
proportion of vehicles not stopping 
declines. Individual cycle failures are 
noticeable.

Maneuverability is severely 
limited during short periods 
due to temporary back-ups.

>35 and < 55.0 >25 and < 35.0

E Unstable 
Flow

Generally considered to be the limit 
of acceptable delay. Indicative of 
poor progression, long cycle lengths, 
and high volume-to-capacity ratios. 
Individual cycle failures are frequent 
occurrences.

There are typically long 
queues of vehicles waiting 
upstream of the 
intersection.

>55 and < 80.0 >35 and < 50.0

F Forced Flow

Generally considered to be 
unacceptable to most drivers. Often 
occurs with over saturation. May 
also occur at high volume-to-
capacity ratios. There are many 
individual cycle failures. Poor 
progression and long cycle lengths 
may also be major contributing 
factors.

Jammed conditions. Back-
ups from other locations 
restrict or prevent 
movement. Volumes may 
vary widely, depending 
principally on the 
downstream back-up 
conditions.

> 80.0 > 50.0

Level of 
Service Type of Flow Delay Maneuverability

Stopped Delay/Vehicle (sec)
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4.2 Level of Service Policies 

The following section presents the level of service policies relevant to this traffic impact study. 

4.2.1 City of Folsom LOS Guidelines 

The following LOS Guidelines included within the Transportation and Circulation Element of the 
City of Folsom General Plan (last updated August 2018). 

 M4.1.3 Strive to achieve at least a traffic Level of Service “D” (or better) for local streets and 
roadways throughout the City. 

4.3 Significance and Mitigation Thresholds 

The following section presents the significance and mitigation thresholds used to evaluate the 
impacts created by the project. These criteria for determining significant impacts were obtained 
from the City of Folsom General Plan (released in 1993). 

4.3.1 Signalized Intersections 

The proposed project creates a significant impact on traffic operations at signalized intersections 
within the City of Folsom if the project causes the following: 

 The project causes an intersection with acceptable LOS (i.e. LOS "D" or better) to decline to an 
unacceptable LOS, or; 

 The project increases the overall average delay by more than 5 seconds per vehicle at an 
intersection having an unacceptable LOS without project traffic. 

4.3.2 Unsignalized Intersections 

As the mitigation thresholds listed within the City's General Plan are only applicable to signalized 
intersections, the project team has developed the following significance thresholds to evaluate the 
project impacts at unsignalized (both AWSC and TWSC) intersections: 

 The project causes the worst-case movement's acceptable LOS to decline to an unacceptable 
LOS and the peak hour signal warrant is met, or 

 The project increases the average delay for the worst-case movement by more than 5-seconds 
per vehicle at an intersection that has an unacceptable LOS without the project and the 
intersection also meets the peak hour signal warrant. 

Intersections at which the project creates a significant impact (as described by the guidelines listed 
above), the project must either contribute their fair share to implement mitigation measures that will 
restore the intersection traffic operations to LOS D or construct incremental improvements that will 
improve the LOS to less than “no project” conditions. 

4.3.3 Queue Increase 

The proposed project creates a significant impact at existing driveways, if the project causes the 
following: 
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 The project causes an unacceptable increase in 95th percentile queue lengths at existing 
driveways. 

4.4 Technical Analysis Parameters 

This TIAR provides a "preliminary operational level" evaluation of traffic operating conditions. Table 
2 presents the technical analysis parameters used in this study. 

Table 2: Technical Analysis Parameters 

1

3
4

5
6
7

2

% Trucks: weekday peak hour analysis - from counts
25 ft. assumed vehicle length for stacking and queues
Cycle Length - Based on signal timings from City for existing conditions, 
for future 80 sec min, 150 sec max (optimize signal timing)
Total Lost Time Per Signal Phase - 4 seconds (24 sec max for 8-phase signal)
Pedestrian Speed - 3.5 ft/s and 10 mph for bicycles

Analysis Period - 15 Minutes
Peah Hour Factor (PHF)- from counts for Existing conditions, 0.92 or higher for Year 2035 conditions. 
If PHF Greater than 0.92 for Existing conditions, then that PHF is used for future conditions.

Technical Analysis Parameter

 

4.5 Warrant Analysis 

A supplemental traffic signal “warrant” analysis has been completed for unsignalized intersections 
determined to be operating at unacceptable LOS. The term “signal warrant” refers to the list of 
established criteria used by public agencies to quantitatively justify or ascertain the need for 
installation of a traffic signal at an unsignalized intersection. This study has employed the signal 
warrant criteria presented in the latest edition of the California Manual on Uniform Traffic Control 
Devices (MUTCD) for all unsignalized study intersection. 

The California MUTCD indicates that the installation of a traffic signal should be considered if 
one or more of the signal warrants are met. Specifically, this study utilizes the peak hour 
volume-based Warrant 3 as one representative type of traffic signal warrant analysis.  

It should be noted that the Peak Hour Volume Warrant was only applied when the intersection was 
found to be operating at unacceptable LOS. Therefore, there may be instances when the 

unsignalized intersection operates at acceptable LOS conditions but still meets the Peak 
Hour Volume Warrant. 
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5. Existing Conditions 

The Existing conditions presents the analysis scenarios in which current operations at study 
locations are analyzed and establishes the baseline traffic conditions. 

5.1 Existing Intersection Operations 

Existing weekday AM and PM peak hour intersection traffic operations were quantified utilizing the 
existing traffic volumes and intersection lane geometrics and control types. Table 3 presents the 
intersection operations for Existing conditions. 

Table 3: Existing Intersection Operations 

 

As presented in Table 3, all study intersections, all existing intersections currently operate 
acceptably. 

5.2 Collision History 

The following section presents the collision history obtained for roadways within the project vicinity. 
Table 4 presents the collision history along American River Canyon Drive within the project vicinity. 

Table 4: Existing Collision History in Project Vicinity 

American River Canyon Dr/Crow Canyon Dr Vechicle/Pedestrian Severe Injuries 0 2 Improper Turning

American River Canypn  Dr/Orangevale Ave Broadside Visible Injuries Only 0 1 Automobile Right‐of‐Way

American River Canyon Dr/Bob White Ln Hit Object Visible Injuries Only 0 1 Unsafe Lane Change

American River Canyon Dr/Crow Canyon Dr Hit Object Visible Injuries Only 0 1 DUI1

American River Canyon Dr/Water View Wy Rear End Complaint of Pain Only 0 1 Unsafe Speed

American River Canyon Dr/Oak Avenue Pkwy Broadside Complaint of Pain Only 0 1 Traffic Signals and Signs

‐ ‐ ‐ ‐ ‐ ‐

American River Canyon Dr/Crow Canyon Dr Rear End Complaint of Pain Only 0 3 Unsafe Speed

American River Canyon Dr/Oak Avenue Pkwy Hit Object Visible Injuries Only 0 4 Unsafe Speed

Collision History in Vicinity of Canyon Terrace Ln (01/01/2013 ‐ 12/31/2017)

2017

Notes: 

1. DUI = Driving Under the Influence

Collision records for Years 2016 and 2017 are only provisional.

Sources: TIMS & SWITRS databases.

Violation Category

2014

2015

2016

Year Location Crash Type Crash Severity Fatalities Injuries

2013

 

Delay LOS Delay LOS
1 Oak Ave Pkwy/American River Canyon Dr Signal D 17.7 B 14.5 B
2 Canyon Terrace Ln (North)/American River Canyon Dr [North Dwy] TWSC D 10.4 B 10.0 B
3 River Ridge Way (North)/American River Canyon Dr TWSC D 11.5 B 10.8 B
4 Canyon Terrace Ln (South)/American River Canyon Dr [South Dwy] TWSC D 10.0 B 9.3 A
5 River Ridge Way (South) & Oak Canyon Way/American River Canyon Dr TWSC D 10.2 B 10.4 B
6 Crow Canyon Dr (North)/American River Canyon Dr TWSC D 11.3 B 10.1 B
7 Crow Canyon Dr (South)/American River Canyon Dr AWSC D 8.6 A 8.2 A

Notes:

Target
 LOS

AM Peak Hour PM Peak Hour

2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for AWSC, Signal

Intersection
Control 
Type1,2#

1. AWSC = All Way Stop Control; TWSC = Two Way Stop Control
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The existing collision history along American River Canyon Drive was obtained through the 
assessment of collision records obtained from the Transportation Injury Mapping System (TIMS) 
and the Statewide Integrated Traffic Records System (SWITRS) collision databases for the years 
2013 through 2017. Note that only provisional data was available for 2016 and 2017. 

As indicated within Table 4, over the course of the five year period (between 2013 and 2017), 8 
collisions have occurred along American River Canyon Road. There is not a specific crash pattern 
or hot spot within the segment. 

It should be noted that the information provided within this TIAR represents only collisions that were 
reported to the Folsom Police Department. Collisions that were not reported are not included. Any 
such accidents are expected to be minor property damage only (PDO collisions) and no injuries. 

6. Project Description 

The existing residential development at Canyon Terrace Apartments contains 200 multi-family 
dwelling units and 324 parking spaces. These existing dwelling units are distributed among 15 
buildings constructed on a site with a total acreage of 16.97 acres. Vehicular access to the existing 
apartment buildings at Canyon Terrace is provided by two existing driveways at American River 
Canyon Drive. 

The proposed expansion of the Canyon Terrace Apartments is projected to construct 96 new 
residential units and 233 new parking spaces. The proposed parking would be allocated as follows: 

 127 surface stalls (including 3 ADA compliant spaces) 
 79 garage stalls 
 27 carport stalls 

6.1 Project Site Access 

The proposed project would be located approximately 360 feet south of the existing intersection of 
Oak Avenue Parkway and American River Canyon Drive. Vehicular access would be provided via 
two existing driveways on American River Canyon Drive, with full access permitted at each 
driveway. 

Figure 4 presents the site plan for the proposed project. 
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6.2 Alternative Modes of Transportation 

The following section presents an overview of the existing and proposed pedestrian, bicycle and 
transit services within the project vicinity. 

6.2.1 Pedestrian Facilities 

The following section presents the off-site and on-site pedestrian facilities present at the proposed 
project site. 

Off-Site 

Existing conditions indicate the presence of continuous sidewalks along the easterly and westerly 
sides of American River Canyon Drive along the project frontage. 

At the time of the study, the proposed project is anticipated to generate moderate pedestrian traffic. 
As existing conditions indicate the presence of adequate pedestrian infrastructure within the project 
vicinity, no off-site improvements are proposed along the project frontage. 

On-Site 

Pedestrian facilities with ADA compliant features are provided adjacent to the residential and 
community recreation facilities of the existing apartment complex.  

The proposed project is to construct new on-site sidewalks and pedestrian pathways containing 
ADA compliant features to provide connectivity between the proposed buildings, community 
recreation facilities and the parking lots. 

6.2.2 Bicycle Facilities 

The following section presents the off-site and on-site bicycle facilities present at the proposed 
project site. 

Off-Site 

Existing conditions indicate the presence of Class II bicycle facilities on both easterly and westerly 
sides of American River Canyon Drive along the project frontage. 

At the time of the study, the proposed project is anticipated to generate moderate bicycle traffic 
along roadways within the project vicinity. According to the City of Folsom Bikeways Master Plan 
(released July 2007), no new Class I or II bike facilities are proposed along Oak Avenue Parkway, 
American River Canyon Drive or Greenback Lane. As existing conditions indicate the presence of 
adequate bike infrastructure within the project vicinity, no off-site improvements are proposed along 
the project frontage. 
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On-Site 

Existing conditions do not indicate the presence of bike facilities within the apartment complex. As 
the project is anticipated to increase on-site bicycle activity moderately, no on-site improvements 
are proposed. 

6.2.3 Transit Facilities 

Transit needs within the City of Folsom are provided by the Folsom Stage Line bus service 
operated by the City of Folsom Transit Division. The Folsom Stage Line bus service provides both 
Fixed-Route and Dial-A-Ride services exclusively within the Folsom city limits Monday through 
Friday. Currently, the service operates three (3) fixed routes, namely Routes 10, 20 and 30.  

The following bus route operates along northbound American River Canyon Drive along the project 
frontage: 

 Folsom Stage Line Fixed Route 10  
o Provides connectivity to light rail stations and bus services operated by Sacramento 

Regional transit District. 
o Notable stops served by Route 10 includes historic Folsom, East Bidwell, the 

Broadstone Market Place, Broadstone Plaza, the Folsom Aquatics Center, Folsom 
Lake College, Intel, Kaiser Permanente and Folsom Premium Outlets. 

o This route provides only weekday service from 6:00 a.m. and 9:00 p.m. 
o Bus stops for Route 10 are located at the following intersections along American River 

Canyon Drive: 
 American River Canyon Drive (NB) & Oak Avenue Parkway  
 American River Canyon Drive (NB) & River Ridge Way 

Details pertaining to the schedule and route maps for Route 10 and other fixed-route lines may be 
obtained from the following website: 
https://www.folsom.ca.us/city_hall/depts/admin/transit/stage_line/default.asp 

6.3 Project Trip Generation Methodology 

The following section presents the assumptions and methodology used in the development of 
project only traffic volumes for the Existing Plus Project and Year 2035 Plus Project. 

6.3.1 Project Trip Generation 

The average trip rates developed from existing conditions were used to derive the total weekday 
AM and PM peak hour trips for the expanded apartment complex containing a total of 296 dwelling 
units (i.e. addition of 96 net new dwelling units). As the Institute of Transportation Engineers (ITE) 
Trip Generation Manual 9th Edition states local data should be used when available, the 
methodology used within this study is consistent with the recommendation provided by ITE. Table 5 
presents a summary of the project trip generation for the proposed addition of 96 dwelling units to 
the existing residential development at Canyon Terrace Apartments. 
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Table 5: Project Trip Generation 

Total In % Out % Total In % Out %
Apartment (220) DU 7.35 0.53 20% 80% 0.73 65% 35%

Total In Out Total In Out
Canyon Terrace Apartments 96 705 51 10 41 70 46 25

705 51 10 41 70 46 25

2. Trip rates based on ITE Trip Generation Manual 9th edition fitted-curve equations
1. DU = dwelling unit

AM Peak Hour Trips

Unit1
Daily Trip 
Rate/Unit2

Quantity 
(Units) Daily Trips

PM Peak Hour Trip Rate/Unit

Notes: 

Land Use Category (ITE Code)

Project Name

Net New Project Trips

PM Peak Hour Trips

AM Peak Hour Trip Rate/Unit

 

As presented in the Table 5, the proposed addition of 96 dwelling units to the existing site is 
anticipated to generate approximately 51 AM and 70 PM peak hour trips in total.  

6.3.2 Project Trip Distribution 

The directional trip distribution for the proposed project and the specific assignment of project-
generated trips were established based on an understanding of existing and projected future traffic 
flows and travel patterns within the vicinity of the project site. Figure 5 presents the directional trip 
distribution characteristics for both the Existing Plus Project and Year 2035 Plus Project Conditions. 

Approximately 40% of the traffic from the project site is headed south on American River Canyon 
Drive. However, not all of this traffic is expected to head to the American River Canyon 
Drive/Greenback Lane intersection, which is approximately a mile away from the southernmost 
intersection on American River Canyon Drive analyzed in the study. Even if 30% of the project 
traffic were to travel to the American River Canyon Drive/Greenback Lane intersection, this will add 
approximately 22 trips to the intersection in the PM peak period during which time the project 
generates the highest trips. A review of the available data (2014) from the City of Folsom on the 
segment of Greenback Lane in the vicinity of this intersection indicated that this segment carries 
approximately 3,400 PM peak vehicles per hour. The project is expected to add less than 1% to 
this intersection and was therefore, not included in the analysis.  

From a land use perspective, with the exception of the vacant project site, the segment of American 
Canyon River Road would be considered built out. Furthermore, American Canyon River Road is 
not a route of regional significance. As such, traffic on this facility is expected to grow marginally. 
This is further substantiated by the City of Folsom Travel Demand Model data which predicts a less 
than 1% per year growth for this segment. As such, use of same distribution patterns is appropriate 
for this study.  
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7. Existing Plus Project Conditions 

The Existing Plus Project Conditions is the analysis scenario in which trips generated by the 
proposed project are superimposed on existing traffic volumes and existing intersection 
geometries. Figure 6 presents the forecast volumes for the Existing Plus Project Conditions. 

7.1 Intersection Operations 

Table 6 presents a summary of the traffic operations at the study intersections for Existing Plus 
Project Conditions. 

Table 6: Existing Plus Project Intersection Operations 

 

As presented in Table 6, all study intersections are projected to operate acceptably in the Existing 
Plus Project Conditions. 

  

Delay LOS Delay LOS
1 Oak Ave Pkwy/American River Canyon Dr Signal D 18.1 B 14.7 B
2 Canyon Terrace Ln (North)/American River Canyon Dr [North Dwy] TWSC D 10.7 B 10.3 B
3 River Ridge Way (North)/American River Canyon Dr TWSC D 11.6 B 11.0 B
4 Canyon Terrace Ln (South)/American River Canyon Dr [South Dwy] TWSC D 10.2 B 9.5 A
5 River Ridge Way (South) & Oak Canyon Way/American River Canyon Dr TWSC D 10.3 B 10.7 B
6 Crow Canyon Dr (North)/American River Canyon Dr TWSC D 11.5 B 10.2 B
7 Crow Canyon Dr (South)/American River Canyon Dr AWSC D 8.8 A 8.3 A

Notes:
1. AWSC = All Way Stop Control; TWSC = Two Way Stop Control
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for AWSC, Signal

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour
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7.2 Driveway Queuing Analysis 

Table 7 presents a summary of the on-site queuing operations at the two project driveways. 95th 
percentile queues reported were obtained from Sim-Traffic, which predicts the 95th percentile 
queues to the nearest foot.   

Table 7: 95th Percentile Driveway Queues 

Existing
Existing Plus 

Project Existing
Existing Plus 

Project
2

Eastbound Left/Right 44 49 41 47 110
Norhtbound Thru/Left 4 6 13 16 TWLTL

4
Eastbound Left/Right 44 54 35 47 110
Norhtbound Thru/Left 5 6 11 23 TWLTL

TWLTL - Center Two Way Left turn Lane to accommodate left turns into the project site
Note: Bold  text indicates deficient queuing operations

American River Canyon Dr/ Canyon Terrace Ln (South Dwy)

TW
SC

TW
SC

American River Canyon Dr/ Canyon Terrace Ln (North Dwy)
Int. # Intersection/Approach

Control 
Type

AM Peak Hour 
95th % Queue (ft)

Available 
Storage (ft)

PM Peak Hour
 95th % Queue (ft)

 

As presented in Table 7, based on an average effective vehicle length of 25 feet per vehicle 
(Synchro Studio 9 User Guide, Trafficware, 201), the 95th percentile queues are projected to be 1 
to 2 vehicles for the turn movements expected from the project site. In summary, the existing throat 
depths provide acceptable driveway queuing operations. 

8. Cumulative (Year 2035) Conditions 

Year 2035 Conditions analyze the scenario that will exist with the buildout of land uses consistent 
with the City of Folsom 2035 TDM. Year 2035 Conditions represent the long term, future year 
scenarios used in the evaluation of traffic operations. The projected turning movement volumes at 
the intersections were developed using the City of Folsom 2035 TDM.  

9. Year 2035 No Project Conditions 

The Year 2035 No Project Conditions present the scenario in which future operations at study 
locations, assuming no project development, are analyzed. 

Figure 7 presents the Year 2035 No Project peak hour volumes. 
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9.1 Year 2035 No Project Intersection Operations 

Table 8 presents a summary of the traffic operations at the intersections for the Year 2035 No 
Project Conditions. 

Table 8: Year 2035 No Project Intersection Operations 

 

As presented in Table 8, all intersections are projected to operate acceptably during the Year 2035 
No Project Conditions. 

10. Year 2035 Plus Project Conditions 

Year 2035 Plus Project Conditions were simulated by superimposing traffic generated by full 
build-out of the proposed project onto Year 2035 No Project traffic volumes. 

Figure 8 presents the Year 2035 Plus Project peak hour traffic volumes. 

10.1 Year 2035 Plus Project Intersection Operations 

Table 9 presents a summary of the traffic operations at the intersections for the Year 2035 Plus 
Project Conditions. 

Table 9: Year 2035 Plus Project Intersection Operations 

 

As presented in Table 9, all intersections are projected to operate acceptably during the Year 2035 
Plus Project Conditions.  

Delay LOS Delay LOS
1 Oak Ave Pkwy/American River Canyon Dr Signal D 18.6 B 14.9 B
2 Canyon Terrace Ln (North)/American River Canyon Dr [North Dwy] TWSC D 10.2 B 9.9 A
3 River Ridge Way (North)/American River Canyon Dr TWSC D 11.3 B 10.9 B
4 Canyon Terrace Ln (South)/American River Canyon Dr [South Dwy] TWSC D 9.9 A 9.3 A
5 River Ridge Way (South) & Oak Canyon Way/American River Canyon Dr TWSC D 10.4 B 10.6 B
6 Crow Canyon Dr (North)/American River Canyon Dr TWSC D 11.7 B 10.3 B
7 Crow Canyon Dr (South)/American River Canyon Dr AWSC D 8.7 A 8.3 A

Notes:
1. AWSC = All Way Stop Control; TWSC = Two Way Stop Control
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for AWSC, Signal

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

Delay LOS Delay LOS
1 Oak Ave Pkwy/American River Canyon Dr Signal D 19.0 B 15.2 B
2 Canyon Terrace Ln (North)/American River Canyon Dr [North Dwy] TWSC D 10.5 B 10.2 B
3 River Ridge Way (North)/American River Canyon Dr TWSC D 11.5 B 11.0 B
4 Canyon Terrace Ln (South)/American River Canyon Dr [South Dwy] TWSC D 10.1 B 9.4 A
5 River Ridge Way (South) & Oak Canyon Way/American River Canyon Dr TWSC D 10.5 B 10.8 B
6 Crow Canyon Dr (North)/American River Canyon Dr TWSC D 11.9 B 10.5 B
7 Crow Canyon Dr (South)/American River Canyon Dr AWSC D 8.8 A 8.4 A

Notes:
1. AWSC = All Way Stop Control; TWSC = Two Way Stop Control
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for AWSC, Signal

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour
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10.2 Driveway Queuing Analysis 

Table 10 presents a summary of on-site queuing operations at the two project driveways for the 
Year 2035 Plus Project Conditions. 

Table 10: Year 2035 Plus Project 95th Percentile Driveway Queues 

2035 2035+Project 2035 2035+Project
2

Eastbound Left/Right 47 51 43 53 110
Norhtbound Thru/Left 12 15 12 20 TWLTL

4
Eastbound Left/Right 51 52 39 41 110
Norhtbound Thru/Left 7 8 12 30 TWLTL

TWLTL - Center Two Way Left turn Lane to accommodate left turns into the project site

American River Canyon Dr/ Canyon Terrace Ln (North Dwy)
Int. # Intersection/Approach

Control 
Type

PM Peak Hour
 95th % Queue (ft) Available 

Storage (ft)

AM Peak Hour 
95th % Queue (ft)

Note: Bold  text indicates deficient queuing operations
TW

SC

American River Canyon Dr/ Canyon Terrace Ln (South Dwy)

TW
SC

 

As presented in Table 10, based on an average effective vehicle length of 25 feet per vehicle 
(Synchro Studio 9 User Guide, Trafficware, 201), the 95th percentile queues are projected to be 1 to 
2 vehicles for the turn movements expected from the project site. In summary, the existing throat 
depths provide acceptable driveway queuing operations. 

11. Project Impacts, Mitigation Measures and 
recommended Improvements 

This section presents recommended project related mitigation measures at the study intersections, 
which were developed based on the findings from the analyses presented within prior sections of 
this report. The mitigations are provided for both Existing Conditions and Year 2035 Conditions 
separately, so it is possible that the same mitigations at one location are applicable for both 
conditions. 

11.1 Impact Significance Criteria 

The following section presents the significance and mitigation thresholds used to evaluate the 
impacts created by the project. These criteria for determining significant impacts were obtained 
from the City of Folsom General Plan (released in 1993). 

11.1.1 Signalized Intersections 

The proposed project creates a significant impact on traffic operations at signalized intersections 
within the City of Folsom if the project causes the following: 

 The project causes an intersection with acceptable LOS (i.e. LOS "D" or better) to decline to an 
unacceptable LOS, or; 

 The project increases the overall average delay by more than 5 seconds per vehicle at an 
intersection having an unacceptable LOS without project traffic. 
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11.1.2 Unsignalized Intersections 

As the mitigation thresholds listed within the City's General Plan are only applicable to signalized 
intersections, the project team has developed the following significance thresholds to evaluate the 
project impacts at unsignalized (both AWSC and TWSC) intersections: 

 The project causes the worst-case movement's acceptable LOS to decline to an unacceptable 
LOS and the peak hour signal warrant is met, or 

 The project increases the average delay for the worst-case movement by more than 5-seconds 
per vehicle at an intersection that has an unacceptable LOS without the project and the 
intersection also meets the peak hour signal warrant. 

 Intersections at which the project creates a significant impact (as described by the guidelines 
listed above), the project must either contribute their fair share to implement mitigation 
measures that will restore the intersection traffic operations to LOS D or construct incremental 
improvements that will improve the LOS to less than “no project” conditions. 

11.1.3 Driveway Queues 

The proposed project creates a significant impact at existing driveways, if the project causes the 
following: 

 The project causes unacceptable increase in 95th percentile queue lengths at existing driveways 

11.2 Existing Plus Project Impacts 

The proposed project does not create any significant impacts for the Existing Plus Project 
Conditions. Therefore, no off-site mitigations are necessary. 

11.3 Year 2035 Plus Project Impacts 

The proposed project does not create any significant impacts during the Year 2035 Plus Project 
Conditions. Therefore, no off-site mitigations are necessary. 
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12. Additional Analysis 

This section presents results of five additional intersections based on a request from City of Folsom 
for the Canyon Terrace Apartments Transportation Impact Analysis Report (TIAR).  

The following five additional intersections were analyzed: 

8. Greenback Lane & American River Canyon Drive 

9. Santa Juanita Avenue (West) & Oak Ave 

10. Santa Juanita Avenue (East) & Oak Ave 

11. Oak Avenue Parkway & Baldwin Dam Road 

12. Folsom Auburn Road & Oak Avenue Parkway 

The following traffic analysis scenarios were conducted: 

 Existing Conditions 

 Existing Plus Project Conditions 

 Year 2035 No Project Conditions 

 Year 2035 Plus Project Conditions 

Impacts of the project were evaluated at five (5) additional intersection within the vicinity of the 
project site. 

12.1.1 Data Collection 

Weekday AM and PM peak hour turning movement counts were collected on Tuesday December 
4, 2018 for the intersections of Folsom Auburn Road & Oak Avenue Parkway and Oak Avenue 
Parkway & Baldwin Dam Road. 

Weekday AM and PM peak hour turning movement counts were collected on Wednesday 
December 12, 2018 for the intersections of Greenback Lane & American River Canyon Road and 
Santa Juanita Avenue (West and East) & Oak Avenue. 

12.1.2 Pedestrian Facilities 

The following discussion presents the existing pedestrian facilities and examines the impact of 
project conditions on the existing infrastructure. 

12.1.2.1 Existing Pedestrian Facilities 

There exists pedestrian facilities along the primary roadway of American River Canyon Drive along 
its entire easterly side and the majority of its westerly side, from oak Avenue Parkway to Morning 
Dove Lane. Additionally, there exist pedestrian facilities along Oak Avenue Parkway, from Baldwin 
Dam Road to Santa Juanita Avenue on the northerly side and form the end of the shopping center 
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to the end of the residential area on the southerly side. The residential roadways connected to 
American River Canyon Drive do not provide pedestrian facilities. 

12.1.2.2 Project Impact to Pedestrian Facilities 

Due to the lack of any heavy commercial or employment centers in the immediate project vicinity, 
the weekday AM and PM peak hour pedestrian counts for Existing conditions indicate the presence 
of minimal pedestrian traffic at the stated roadways. With the development of the proposed project, 
the pedestrian traffic is expected to increase slightly due to the commercial area and bus stops 
located within close proximity to the proposed project. 

12.1.3 Bicycle Facilities 

The following discussion presents the existing bicycle facilities and examines the impact of project 
conditions on the existing infrastructure. 

12.1.3.1 Existing Bicycle Facilities 

In the vicinity of the project, class II bike lanes are identified along both sides of American River 
Canyon Drive, Oak Avenue Parkway, and Greenback Lane.  

12.1.3.2 Project Impact on Bicycle Facilities 

Under existing conditions, the study roadways have very light bicycle use. With the development of 
the proposed project, the bicycle traffic is expected to increase slightly due to the commercial area 
within close proximity to the proposed project. 

12.1.4 Transit Assessment 

The following discussion presents the existing transit services and examines the impact of project 
conditions on these existing facilities. 

12.1.4.1 Existing Transit Services 

Within the project vicinity there are two bus stops (one for the northbound direction and one for the 
southbound direction) just north of the proposed project site near the intersection of Oak Avenue 
Parkway. Both of these bus stops are part of Route 10. 

12.1.4.2 Project Impact on Transit Facilities 

The proposed project is expected generate moderate demand on existing transit services. As this 
increase in ridership is expected to be satisfied by the current services, no additional transit routes 
or stops are anticipated to be installed. There is approximately 25% usage along the primary route 
that services the proposed project site. The expected increase in ridership with the proposed 
project should be accommodated. 



 

 

 

Draft Document – For Discussion Only – Final Version May Differ From Draft 

GHD | Canyon Terrace Apartments Traffic Impact Analysis| 1114926 (203) | Page 30 

12.2 Findings 

The following section presents the major findings obtained during the evaluation of the analysis 
scenarios. 

12.2.1 Existing Conditions 

The Existing Conditions analysis reflects the current operations at study locations. This establishes 
baseline conditions. 

Existing weekday AM and PM peak hour intersection operations were quantified utilizing the 
existing traffic volumes and intersection lane geometrics and control types. Table 1 presents the 
intersection operations for Existing conditions. 

Table 11 – Existing Intersection Operations 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

8 Greenback Ln & American River Canyon Dr Signal D 11.1 B - 18.2 B -
9 Santa Juanita Ave & Oak Ave (West) AWSC D 11.8 B - 15.2 C -
10 Santa Juanita Ave & Oak Ave (East) AWSC D 15.1 C - 19.4 C -
11 Oak Ave Pkwy & Baldwin Dam Rd AWSC D 35.7 E No 28.1 D -
12 Folsom Auburn Rd & Oak Ave Pkwy Signal D 50.2 D - 53.5 D -
Notes:

Target
 LOS

AM Peak Hour PM Peak Hour

2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for AWSC and Signal

Intersection
Control 
Type1,2#

1. AWSC = All Way Stop Control; TWSC = Two Way Stop Control

4. Bold = Unacceptable Conditions
3. Warrant = Based on California MUTCD Warrant 3

 

As presented in Table 1, all study intersections currently operate at acceptable LOS, except the 
following intersection: 

 Oak Avenue Parkway & Baldwin Dam Road 

12.2.2 Existing Plus Project Conditions 

The Existing Plus Project Conditions present the analysis scenario in which the trips generated by 
the proposed project are added onto existing traffic volumes. Table 2 presents the intersection 
operations for Existing Plus Project conditions. 

Table 12 – Existing Plus Project Intersection Operations 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

8 Greenback Ln & American River Canyon Dr Signal D 11.5 B - 19.7 B -
9 Santa Juanita Ave & Oak Ave (West) AWSC D 12.0 B - 15.6 C -
10 Santa Juanita Ave & Oak Ave (East) AWSC D 15.4 C - 20.3 C -
11 Oak Ave Pkwy & Baldwin Dam Rd AWSC D 37.9 E No 30.4 D -
12 Folsom Auburn Rd & Oak Ave Pkwy Signal D 52.0 D - 54.9 D -
Notes:

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

1. AWSC = All Way Stop Control; TWSC = Tw o Way Stop Control
2. LOS = Delay based on w orst minor street approach for TWSC intersections, average of all approaches for AWSC and Signal
3. Warrant = Based on California MUTCD Warrant 3
4. Bold = Unacceptable Conditions  
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As presented in Table 2, all study intersections are projected to operate at acceptable LOS, except 
the following intersection: 

 Oak Avenue Parkway & Baldwin Dam Road 

12.2.3 Year 2035 No Project Conditions 

Year 2035 Conditions analyze the scenario that will exist with the buildout of the land uses 
consistent with the City of Folsom 2035 Travel Demand Model. Year 2035 represents the long 
term, future year scenarios used in the evaluation of traffic operations. 

Year 2035 No Project conditions reflects future operations at study locations, assuming no project 
development, are analyzed. 

Table 3 presents the intersection operations for Year 2035 No Project conditions. 

Table 13 – Year 2035 No Project Intersection Operations 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

8 Greenback Ln & American River Canyon Dr Signal D 13.6 B - 41.2 D -
9 Santa Juanita Ave & Oak Ave (West) AWSC D 12.2 B - 15.6 C -
10 Santa Juanita Ave & Oak Ave (East) AWSC D 15.9 C - 20.0 C -
11 Oak Ave Pkwy & Baldwin Dam Rd AWSC D 34.4 D - 35.5 E No
12 Folsom Auburn Rd & Oak Ave Pkwy Signal D 60.4 E - 61.4 E -
Notes:

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

1. AWSC = All Way Stop Control; TWSC = Tw o Way Stop Control
2. LOS = Delay based on w orst minor street approach for TWSC intersections, average of all approaches for AWSC and Signal
3. Warrant = Based on California MUTCD Warrant 3
4. Bold = Unacceptable Conditions  

As presented in Table 3 all study intersections are projected to operate at acceptable LOS, except 
the following two intersections: 

 Oak Avenue Parkway & Baldwin Dam Road 
 Folsom Auburn Road & Oak Avenue Parkway 

12.2.4 Year 2035 Plus Project Conditions 

Year 2035 Plus Project Conditions present the analysis scenario in which the trips generated by the 
proposed project are added onto Year 2035 No Project traffic volumes. 

Table 4 presents the intersection operations for Year 2035 Plus Project conditions. 
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Table 14 – Year 2035 Plus Project Intersection Operations 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

8 Greenback Ln & American River Canyon Dr Signal D 14.2 B - 45.2 D -
9 Santa Juanita Ave & Oak Ave (West) AWSC D 12.5 B - 16.0 C -
10 Santa Juanita Ave & Oak Ave (East) AWSC D 16.3 C - 21.1 C -
11 Oak Ave Pkwy & Baldwin Dam Rd AWSC D 36.6 E No 38.7 E No
12 Folsom Auburn Rd & Oak Ave Pkwy Signal D 62.8 E - 63.5 E -
Notes:

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

1. AWSC = All Way Stop Control; TWSC = Tw o Way Stop Control
2. LOS = Delay based on w orst minor street approach for TWSC intersections, average of all approaches for AWSC and Signal
3. Warrant = Based on California MUTCD Warrant 3
4. Bold = Unacceptable Conditions  

As presented in Table 4, all study intersections are projected to operate at acceptable LOS, except 
the following two intersections: 

 Oak Avenue Parkway & Baldwin Dam Road 
 Folsom Auburn Road & Oak Avenue Parkway 

12.3 Significant Impacts 

The City of Folsom General Plan has the following significant thresholds for intersections 
determined to operate at unacceptable LOS: 

12.3.1 Signalized Intersections 

The proposed project creates a significant impact on traffic operations at signalized intersections 
within the City of Folsom if the project causes the following: 

 The project causes an intersection with acceptable LOS (i.e. LOS "D" or better) to decline to an 
unacceptable LOS, or; 

 The project increases the overall average delay by more than 5 seconds per vehicle at an 
intersection having an unacceptable LOS without project traffic. 

12.3.2 Unsignalized Intersections 

Consistent with the City practice, the project team has utilized the following significance thresholds 
for assessing impacts at unsignalized intersections (both AWSC and TWSC): 

 The project causes the worst-case movement's acceptable LOS to decline to an unacceptable 
LOS and the peak hour signal warrant is met, or; 

 The project increases the average delay for the worst-case movement by more than 5 seconds 
per vehicle at an intersection that has an unacceptable LOS without the project and the 
intersection also meets the peak hour signal warrant. 
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12.4 Impact Assessment 

12.4.1 Existing Plus Project Conditions- Unsignalized Intersections 

The intersection of Baldwin Dam Road/Oak Avenue Parkway was found to be currently operating at 
an unacceptable LOS of E under Existing conditions during the AM peak hour. The addition of the 
project traffic increases the delay at this intersection by 2.2 seconds in the AM peak hour. The 
project does not trigger the peak hour warrant to be met nor does it increase the delay by more 
than the 5 seconds threshold for unsignalized intersections. 

12.4.2 Cumulative Plus Project Conditions- Signalized Intersections 

Cumulative conditions are defined as build-out of the 2035 General Plan adopted in October, 2018. 
The intersection of Folsom Auburn Road and Oak Avenue Parkway is projected to operate at 
unacceptable LOS E under Cumulative conditions (build-out of the 2035 General Plan). The 
addition of the project traffic to these Cumulative conditions increases the delay at this intersection 
by 2.4 seconds in the AM peak hour and 2.1 seconds in the PM peak hour. The increase in delay is 
less than the five seconds threshold for signalized intersections. 

12.4.3 Cumulative Plus Project Conditions- Unsignalized Intersections 

The intersection of Oak Avenue Parkway and Baldwin Dam Road currently operates at an 
unacceptable LOS of E under Existing conditions in the AM peak hour, and continues to operate at 
that LOS after the addition of the project. The intersection is projected to operate at an acceptable 
LOS of D in the AM peak hour and an unacceptable LOS of E during PM peak hour under 
Cumulative conditions (build-out of the 2035 General Plan). The addition of the project traffic to the 
2035 General Plan build-out conditions results in a return to the existing LOS of E in the AM peak 
hour, and increases the delay at this intersection by 3.2 seconds in the PM peak hour.  While the 
project causes the intersection LOS to go from acceptable to unacceptable and a return to the 
existing LOS condition in the circumstances described, the project does not cause the peak hour 
warrant to be met in the AM peak hour, nor does it increase the delay by more than the five 
seconds threshold for unsignalized intersections in the PM peak hour. Therefore, transportation 
and traffic related impacts would be less than significant and potentially cumulative impacts would 
be avoided. 

12.5 Conclusions 

Based upon the significant impact thresholds described above, the proposed project is not 
projected to create significant impacts at any of the five study intersections analyzed within this 
section.   

Therefore, no mitigation measures are needed. 

 

 



 

 

 

Canyon Terrace Apartments Traffic Impact Analysis | R2120TIA003.docx | Page 28 

 

Kamesh Vedula PE, TE 
Kamesh.Vedula@ghd.com  
916.918.0622 

Kenneth Isenhower EIT 
Kenneth.Isenhower@ghd.com  
916.918.0623 



 

 

 

Draft Document – For Discussion Only – Final Version May Differ From Draft 

GHD | Canyon Terrace Apartments Traffic Impact Analysis| 1114926 (203) | Page 2 

Appendix A: Synchro/SimTraffic Outputs 
 



HCM 2010 Signalized Intersection Summary Existing Conditions
1: American River Canyon Drive & Oak Avenue Parkway AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 14 400 62 59 225 43 85 20 68 119 79 29
Future Volume (veh/h) 14 400 62 59 225 43 85 20 68 119 79 29
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 1.00 0.97 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 15 430 67 63 242 46 91 22 73 128 85 31
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 16 923 143 78 997 186 115 288 250 164 488 169
Arrive On Green 0.01 0.30 0.30 0.04 0.34 0.34 0.07 0.16 0.16 0.09 0.19 0.19
Sat Flow, veh/h 1757 3036 470 1757 2940 549 1757 1752 1519 1757 2543 881
Grp Volume(v), veh/h 15 247 250 63 143 145 91 22 73 128 57 59
Grp Sat Flow(s),veh/h/ln 1757 1752 1753 1757 1752 1737 1757 1752 1519 1757 1752 1671
Q Serve(g_s), s 0.4 5.6 5.6 1.7 2.8 2.9 2.5 0.5 2.1 3.5 1.3 1.4
Cycle Q Clear(g_c), s 0.4 5.6 5.6 1.7 2.8 2.9 2.5 0.5 2.1 3.5 1.3 1.4
Prop In Lane 1.00 0.27 1.00 0.32 1.00 1.00 1.00 0.53
Lane Grp Cap(c), veh/h 16 533 533 78 594 589 115 288 250 164 336 321
V/C Ratio(X) 0.94 0.46 0.47 0.81 0.24 0.25 0.79 0.08 0.29 0.78 0.17 0.18
Avail Cap(c_a), veh/h 902 2484 2484 902 2484 2462 902 1440 1248 902 1440 1373
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 24.1 13.7 13.8 23.1 11.6 11.6 22.4 17.2 17.9 21.6 16.4 16.5
Incr Delay (d2), s/veh 48.9 0.8 0.9 7.4 0.3 0.3 4.5 0.0 0.2 3.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 2.8 2.8 1.0 1.4 1.5 1.3 0.3 0.9 1.8 0.6 0.7
LnGrp Delay(d),s/veh 73.0 14.6 14.6 30.5 11.8 11.9 26.9 17.3 18.1 24.7 16.5 16.6
LnGrp LOS E B B C B B C B B C B B
Approach Vol, veh/h 512 351 186 244
Approach Delay, s/veh 16.3 15.2 22.3 20.8
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 12.9 4.9 21.8 7.7 14.2 6.6 20.1
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 5.5 4.1 2.4 4.9 4.5 3.4 3.7 7.6
Green Ext Time (p_c), s 0.0 0.8 0.0 6.9 0.0 0.8 0.0 6.9

Intersection Summary
HCM 2010 Ctrl Delay 17.7
HCM 2010 LOS B



HCM 2010 TWSC Existing Conditions
2: American River Canyon Drive & Canyon Terrace Ln (north) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 2

Intersection
Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 5 2 161 201 10
Future Vol, veh/h 19 5 2 161 201 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 23 6 2 192 239 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 346 126 251 0 - 0
          Stage 1 245 - - - - -
          Stage 2 101 - - - - -
Critical Hdwy 6.88 6.98 4.18 - - -
Critical Hdwy Stg 1 5.88 - - - - -
Critical Hdwy Stg 2 5.88 - - - - -
Follow-up Hdwy 3.54 3.34 2.24 - - -
Pot Cap-1 Maneuver 619 895 1297 - - -
          Stage 1 767 - - - - -
          Stage 2 906 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 618 895 1297 - - -
Mov Cap-2 Maneuver 654 - - - - -
          Stage 1 767 - - - - -
          Stage 2 905 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.4 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1297 - 693 - -
HCM Lane V/C Ratio 0.002 - 0.041 - -
HCM Control Delay (s) 7.8 - 10.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 2010 TWSC Existing Conditions
3: American River Canyon Drive & River Ridge Way AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 3

Intersection
Int Delay, s/veh 4.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 31 140 2 14 194
Future Vol, veh/h 5 31 140 2 14 194
Conflicting Peds, #/hr 0 0 0 6 0 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 6 37 167 2 17 231
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 238 0 264 121 0 0
          Stage 1 0 - 264 - - -
          Stage 2 238 - 0 - - -
Critical Hdwy 7.58 6.98 6.58 6.98 4.18 -
Critical Hdwy Stg 1 - - 5.58 - - -
Critical Hdwy Stg 2 6.58 - - - - -
Follow-up Hdwy 3.54 3.34 4.04 3.34 2.24 -
Pot Cap-1 Maneuver 691 - 635 901 - -
          Stage 1 - - 684 - - -
          Stage 2 738 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 550 - 635 901 - -
Mov Cap-2 Maneuver 550 - 635 - - -
          Stage 1 - - 684 - - -
          Stage 2 557 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.5
HCM LOS - B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 635 640 - - -
HCM Lane V/C Ratio 0.131 0.134 - - -
HCM Control Delay (s) 11.5 11.5 - - -
HCM Lane LOS B B - - -
HCM 95th %tile Q(veh) 0.5 0.5 - - -



HCM 2010 TWSC Existing Conditions
4: American River Canyon Drive & Canyon Terrace Ln (south) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 4

Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 23 2 126 197 7
Future Vol, veh/h 14 23 2 126 197 7
Conflicting Peds, #/hr 0 0 16 0 0 16
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 28 2 154 240 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 343 140 265 0 - 0
          Stage 1 261 - - - - -
          Stage 2 82 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 627 882 1296 - - -
          Stage 1 759 - - - - -
          Stage 2 932 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 607 869 1296 - - -
Mov Cap-2 Maneuver 642 - - - - -
          Stage 1 747 - - - - -
          Stage 2 916 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1296 - 766 - -
HCM Lane V/C Ratio 0.002 - 0.059 - -
HCM Control Delay (s) 7.8 - 10 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 TWSC Existing Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 5

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 5 13 0 4 0 121 5 0 217 1
Future Vol, veh/h 2 0 5 13 0 4 0 121 5 0 217 1
Conflicting Peds, #/hr 0 0 2 0 0 0 8 0 10 10 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 2 0 5 14 0 4 0 132 5 0 236 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 310 391 128 264 389 78 245 0 0 147 0 0
          Stage 1 244 244 - 144 144 - - - - - - -
          Stage 2 66 147 - 120 245 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 617 541 895 665 542 964 1311 - - 1425 - -
          Stage 1 735 700 - 841 774 - - - - - - -
          Stage 2 934 772 - 869 700 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 610 532 886 653 533 955 1309 - - 1425 - -
Mov Cap-2 Maneuver 610 532 - 653 533 - - - - - - -
          Stage 1 729 695 - 833 767 - - - - - - -
          Stage 2 930 765 - 862 695 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.6 10.2 0 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1309 - - 785 705 1425 - -
HCM Lane V/C Ratio - - - 0.01 0.026 - - -
HCM Control Delay (s) 0 - - 9.6 10.2 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -



HCM 2010 TWSC Existing Conditions
6: American River Canyon Drive & Crow Canyon Dr/Canyon Rim Dr AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 6

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 4 11 5 0 12 5 87 1 4 222 14
Future Vol, veh/h 25 4 11 5 0 12 5 87 1 4 222 14
Conflicting Peds, #/hr 0 0 0 0 0 0 15 0 7 7 0 15
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 27 4 12 5 0 13 5 95 1 4 241 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 331 387 143 245 393 55 272 0 0 103 0 0
          Stage 1 273 273 - 113 113 - - - - - - -
          Stage 2 58 114 - 132 280 - - - - - - -
Critical Hdwy 7.66 6.66 7.06 7.66 6.66 7.06 4.26 - - 4.26 - -
Critical Hdwy Stg 1 6.66 5.66 - 6.66 5.66 - - - - - - -
Critical Hdwy Stg 2 6.66 5.66 - 6.66 5.66 - - - - - - -
Follow-up Hdwy 3.58 4.08 3.38 3.58 4.08 3.38 2.28 - - 2.28 - -
Pot Cap-1 Maneuver 584 533 860 673 528 981 1246 - - 1444 - -
          Stage 1 693 668 - 863 787 - - - - - - -
          Stage 2 930 786 - 841 663 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 565 518 848 651 513 974 1246 - - 1444 - -
Mov Cap-2 Maneuver 565 518 - 651 513 - - - - - - -
          Stage 1 680 657 - 854 779 - - - - - - -
          Stage 2 914 778 - 821 652 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.3 9.3 0.4 0.1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1246 - - 616 850 1444 - -
HCM Lane V/C Ratio 0.004 - - 0.071 0.022 0.003 - -
HCM Control Delay (s) 7.9 - - 11.3 9.3 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 0 42 27 1 10 13 77 7 0 235 6
Future Vol, veh/h 8 0 42 27 1 10 13 77 7 0 235 6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 0 48 31 1 11 15 88 8 0 267 7
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8.1 8.8 8.1 8.9
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 16% 71% 0% 0% 0%
Vol Thru, % 0% 100% 79% 0% 3% 100% 100% 93%
Vol Right, % 0% 0% 21% 84% 26% 0% 0% 7%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 13 51 33 50 38 0 157 84
LT Vol 13 0 0 8 27 0 0 0
Through Vol 0 51 26 0 1 0 157 78
RT Vol 0 0 7 42 10 0 0 6
Lane Flow Rate 15 58 37 57 43 0 178 96
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.023 0.082 0.05 0.078 0.068 0 0.242 0.129
Departure Headway (Hd) 5.548 5.045 4.894 4.965 5.655 4.902 4.902 4.852
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 646 711 732 722 634 0 733 741
Service Time 3.271 2.769 2.618 2.691 3.381 2.622 2.622 2.572
HCM Lane V/C Ratio 0.023 0.082 0.051 0.079 0.068 0 0.243 0.13
HCM Control Delay 8.4 8.2 7.9 8.1 8.8 7.6 9.2 8.3
HCM Lane LOS A A A A A N A A
HCM 95th-tile Q 0.1 0.3 0.2 0.3 0.2 0 0.9 0.4
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Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 40 6
Average Queue (ft) 18 0
95th Queue (ft) 44 4
Link Distance (ft) 231 198
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 40 10
Average Queue (ft) 20 0
95th Queue (ft) 44 5
Link Distance (ft) 218 729
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 319 72 71 445 107 43 49 48 60 37 14
Future Volume (veh/h) 28 319 72 71 445 107 43 49 48 60 37 14
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 30 339 77 76 473 114 46 52 51 64 39 15
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 34 1024 230 95 1103 264 55 194 168 79 309 112
Arrive On Green 0.02 0.36 0.36 0.05 0.39 0.39 0.03 0.11 0.11 0.04 0.12 0.12
Sat Flow, veh/h 1774 2874 645 1774 2824 676 1774 1798 1555 1774 2537 918
Grp Volume(v), veh/h 30 207 209 76 295 292 46 51 52 64 26 28
Grp Sat Flow(s),veh/h/ln 1774 1770 1749 1774 1770 1731 1774 1770 1583 1774 1770 1685
Q Serve(g_s), s 0.7 3.7 3.8 1.9 5.3 5.4 1.1 1.2 1.3 1.6 0.6 0.6
Cycle Q Clear(g_c), s 0.7 3.7 3.8 1.9 5.3 5.4 1.1 1.2 1.3 1.6 0.6 0.6
Prop In Lane 1.00 0.37 1.00 0.39 1.00 0.98 1.00 0.54
Lane Grp Cap(c), veh/h 34 630 623 95 691 676 55 191 171 79 215 205
V/C Ratio(X) 0.88 0.33 0.34 0.80 0.43 0.43 0.84 0.27 0.30 0.81 0.12 0.13
Avail Cap(c_a), veh/h 1012 2786 2753 1012 2786 2724 1012 1615 1445 1012 1615 1537
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 21.4 10.3 10.3 20.5 9.8 9.8 21.1 18.0 18.0 20.8 17.2 17.2
Incr Delay (d2), s/veh 22.3 0.4 0.4 5.8 0.6 0.6 12.1 0.3 0.4 7.4 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 1.9 1.9 1.0 2.6 2.7 0.7 0.6 0.6 0.9 0.3 0.3
LnGrp Delay(d),s/veh 43.8 10.7 10.7 26.3 10.3 10.4 33.3 18.2 18.4 28.2 17.3 17.3
LnGrp LOS D B B C B B C B B C B B
Approach Vol, veh/h 446 663 149 118
Approach Delay, s/veh 12.9 12.2 22.9 23.2
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.4 9.6 5.3 22.4 5.8 10.2 6.8 20.9
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 3.6 3.3 2.7 7.4 3.1 2.6 3.9 5.8
Green Ext Time (p_c), s 0.0 0.5 0.0 9.6 0.0 0.5 0.0 9.6

Intersection Summary
HCM 2010 Ctrl Delay 14.5
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 6 8 143 155 23
Future Vol, veh/h 14 6 8 143 155 23
Conflicting Peds, #/hr 0 0 5 0 0 5
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 7 9 163 176 26
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 293 106 207 0 - 0
          Stage 1 194 - - - - -
          Stage 2 99 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 674 928 1361 - - -
          Stage 1 820 - - - - -
          Stage 2 914 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 663 924 1361 - - -
Mov Cap-2 Maneuver 691 - - - - -
          Stage 1 816 - - - - -
          Stage 2 904 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10 0.4 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1361 - 748 - -
HCM Lane V/C Ratio 0.007 - 0.03 - -
HCM Control Delay (s) 7.7 - 10 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Intersection
Int Delay, s/veh 5.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 15 133 3 19 139
Future Vol, veh/h 1 15 133 3 19 139
Conflicting Peds, #/hr 0 0 0 2 2 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 17 148 3 21 154
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 197 2 199 79 2 0
          Stage 1 2 - 197 - - -
          Stage 2 195 - 2 - - -
Critical Hdwy 7.54 6.94 6.54 6.94 4.14 -
Critical Hdwy Stg 1 - - 5.54 - - -
Critical Hdwy Stg 2 6.54 - - - - -
Follow-up Hdwy 3.52 3.32 4.02 3.32 2.22 -
Pot Cap-1 Maneuver 744 1081 696 965 1619 -
          Stage 1 - - 737 - - -
          Stage 2 788 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 611 1079 686 965 1619 -
Mov Cap-2 Maneuver 611 - 686 - - -
          Stage 1 - - 727 - - -
          Stage 2 618 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.6 10.8 0.9
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 686 695 1030 1619 -
HCM Lane V/C Ratio 0.108 0.111 0.017 0.013 -
HCM Control Delay (s) 10.9 10.8 8.6 7.3 -
HCM Lane LOS B B A A -
HCM 95th %tile Q(veh) 0.4 0.4 0.1 0 -
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Intersection
Int Delay, s/veh 0.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 10 19 153 134 15
Future Vol, veh/h 4 10 19 153 134 15
Conflicting Peds, #/hr 0 0 1 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 5 12 23 187 163 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 314 92 183 0 - 0
          Stage 1 174 - - - - -
          Stage 2 140 - - - - -
Critical Hdwy 6.86 6.96 4.16 - - -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 2.23 - - -
Pot Cap-1 Maneuver 651 944 1382 - - -
          Stage 1 836 - - - - -
          Stage 2 869 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 639 943 1382 - - -
Mov Cap-2 Maneuver 677 - - - - -
          Stage 1 835 - - - - -
          Stage 2 854 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.3 0.8 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1382 - 848 - -
HCM Lane V/C Ratio 0.017 - 0.02 - -
HCM Control Delay (s) 7.6 - 9.3 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 2010 TWSC Existing Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 5

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 3 9 1 1 6 148 14 0 139 0
Future Vol, veh/h 0 0 3 9 1 1 6 148 14 0 139 0
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 3 10 1 1 7 161 15 0 151 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 249 345 80 259 338 89 155 0 0 177 0 0
          Stage 1 155 155 - 183 183 - - - - - - -
          Stage 2 94 190 - 76 155 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 681 574 961 670 580 948 1415 - - 1389 - -
          Stage 1 829 766 - 798 745 - - - - - - -
          Stage 2 899 739 - 921 766 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 674 568 957 665 574 947 1415 - - 1389 - -
Mov Cap-2 Maneuver 674 568 - 665 574 - - - - - - -
          Stage 1 822 763 - 793 741 - - - - - - -
          Stage 2 892 735 - 918 763 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 8.8 10.4 0.3 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1415 - - 957 674 1389 - -
HCM Lane V/C Ratio 0.005 - - 0.003 0.018 - - -
HCM Control Delay (s) 7.6 - - 8.8 10.4 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 8 1 0 6 17 154 4 9 121 17
Future Vol, veh/h 10 0 8 1 0 6 17 154 4 9 121 17
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 9 1 0 7 20 177 5 10 139 20
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 302 396 83 309 402 92 163 0 0 183 0 0
          Stage 1 174 174 - 219 219 - - - - - - -
          Stage 2 128 222 - 90 183 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 627 540 960 620 535 947 1413 - - 1389 - -
          Stage 1 811 754 - 763 721 - - - - - - -
          Stage 2 862 718 - 907 747 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 610 526 956 604 521 946 1413 - - 1389 - -
Mov Cap-2 Maneuver 610 526 - 604 521 - - - - - - -
          Stage 1 796 746 - 751 710 - - - - - - -
          Stage 2 844 707 - 892 739 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.1 9.2 0.7 0.5
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1413 - - 727 875 1389 - -
HCM Lane V/C Ratio 0.014 - - 0.028 0.009 0.007 - -
HCM Control Delay (s) 7.6 - - 10.1 9.2 7.6 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 0 15 20 0 1 37 171 39 2 126 4
Future Vol, veh/h 3 0 15 20 0 1 37 171 39 2 126 4
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 17 23 0 1 42 194 44 2 143 5
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 7.8 8.9 8.2 8.2
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 17% 95% 100% 0% 0%
Vol Thru, % 0% 100% 59% 0% 0% 0% 100% 91%
Vol Right, % 0% 0% 41% 83% 5% 0% 0% 9%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 114 96 18 21 2 84 46
LT Vol 37 0 0 3 20 2 0 0
Through Vol 0 114 57 0 0 0 84 42
RT Vol 0 0 39 15 1 0 0 4
Lane Flow Rate 42 130 109 20 24 2 95 52
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.061 0.169 0.133 0.028 0.039 0.003 0.129 0.07
Departure Headway (Hd) 5.185 4.684 4.4 4.989 5.92 5.382 4.881 4.82
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 682 754 802 721 608 668 738 747
Service Time 2.985 2.484 2.199 2.698 3.629 3.088 2.587 2.526
HCM Lane V/C Ratio 0.062 0.172 0.136 0.028 0.039 0.003 0.129 0.07
HCM Control Delay 8.3 8.5 7.9 7.8 8.9 8.1 8.3 7.9
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.2 0.6 0.5 0.1 0.1 0 0.4 0.2



Queuing and Blocking Report
Existing Conditions 07/17/2018

Canyon Terrace Apts SimTraffic Report
PM Peak Hour Page 1

Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 36 31
Average Queue (ft) 15 2
95th Queue (ft) 41 13
Link Distance (ft) 231 198
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 30 21
Average Queue (ft) 11 1
95th Queue (ft) 35 11
Link Distance (ft) 218 729
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 14 400 66 63 225 43 97 20 77 119 79 29
Future Volume (veh/h) 14 400 66 63 225 43 97 20 77 119 79 29
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 1.00 0.97 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 15 430 71 68 242 46 104 22 83 128 85 31
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 16 911 149 84 1005 188 133 296 257 164 475 164
Arrive On Green 0.01 0.30 0.30 0.05 0.34 0.34 0.08 0.17 0.17 0.09 0.19 0.19
Sat Flow, veh/h 1757 3008 493 1757 2940 549 1757 1752 1520 1757 2543 881
Grp Volume(v), veh/h 15 249 252 68 143 145 104 22 83 128 57 59
Grp Sat Flow(s),veh/h/ln 1757 1752 1748 1757 1752 1737 1757 1752 1520 1757 1752 1671
Q Serve(g_s), s 0.4 5.7 5.8 1.9 2.9 3.0 2.9 0.5 2.4 3.5 1.4 1.5
Cycle Q Clear(g_c), s 0.4 5.7 5.8 1.9 2.9 3.0 2.9 0.5 2.4 3.5 1.4 1.5
Prop In Lane 1.00 0.28 1.00 0.32 1.00 1.00 1.00 0.53
Lane Grp Cap(c), veh/h 16 531 530 84 599 594 133 296 257 164 327 312
V/C Ratio(X) 0.94 0.47 0.48 0.81 0.24 0.24 0.78 0.07 0.32 0.78 0.17 0.19
Avail Cap(c_a), veh/h 885 2436 2430 885 2436 2415 885 1412 1225 885 1412 1346
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 24.6 14.1 14.1 23.4 11.7 11.7 22.5 17.4 18.1 22.0 17.0 17.0
Incr Delay (d2), s/veh 48.6 0.9 0.9 6.6 0.3 0.3 3.8 0.0 0.3 3.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 2.9 2.9 1.1 1.4 1.5 1.5 0.3 1.0 1.8 0.7 0.7
LnGrp Delay(d),s/veh 73.2 14.9 15.0 30.0 12.0 12.0 26.3 17.4 18.4 25.1 17.1 17.1
LnGrp LOS E B B C B B C B B C B B
Approach Vol, veh/h 516 356 209 244
Approach Delay, s/veh 16.6 15.4 22.2 21.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.1 13.3 5.0 22.3 8.2 14.2 6.9 20.3
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 5.5 4.4 2.4 5.0 4.9 3.5 3.9 7.8
Green Ext Time (p_c), s 0.0 0.8 0.0 6.9 0.0 0.8 0.0 6.9

Intersection Summary
HCM 2010 Ctrl Delay 18.1
HCM 2010 LOS B



HCM 2010 TWSC Existing Plus Project Conditions
2: American River Canyon Drive & Canyon Terrace Ln (north) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 2

Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 31 8 3 170 204 15
Future Vol, veh/h 31 8 3 170 204 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 37 10 4 202 243 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 360 130 261 0 - 0
          Stage 1 252 - - - - -
          Stage 2 108 - - - - -
Critical Hdwy 6.88 6.98 4.18 - - -
Critical Hdwy Stg 1 5.88 - - - - -
Critical Hdwy Stg 2 5.88 - - - - -
Follow-up Hdwy 3.54 3.34 2.24 - - -
Pot Cap-1 Maneuver 607 889 1286 - - -
          Stage 1 761 - - - - -
          Stage 2 899 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 605 889 1286 - - -
Mov Cap-2 Maneuver 645 - - - - -
          Stage 1 761 - - - - -
          Stage 2 896 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.7 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1286 - 683 - -
HCM Lane V/C Ratio 0.003 - 0.068 - -
HCM Control Delay (s) 7.8 - 10.7 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 TWSC Existing Plus Project Conditions
3: American River Canyon Drive & River Ridge Way AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 3

Intersection
Int Delay, s/veh 4.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 31 150 2 14 200
Future Vol, veh/h 5 31 150 2 14 200
Conflicting Peds, #/hr 0 0 0 6 0 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 6 37 179 2 17 238
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 248 0 271 125 0 0
          Stage 1 0 - 271 - - -
          Stage 2 248 - 0 - - -
Critical Hdwy 7.58 6.98 6.58 6.98 4.18 -
Critical Hdwy Stg 1 - - 5.58 - - -
Critical Hdwy Stg 2 6.58 - - - - -
Follow-up Hdwy 3.54 3.34 4.04 3.34 2.24 -
Pot Cap-1 Maneuver 680 - 630 896 - -
          Stage 1 - - 679 - - -
          Stage 2 728 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 530 - 630 896 - -
Mov Cap-2 Maneuver 530 - 630 - - -
          Stage 1 - - 679 - - -
          Stage 2 535 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.6
HCM LOS - B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 630 635 - - -
HCM Lane V/C Ratio 0.142 0.144 - - -
HCM Control Delay (s) 11.7 11.6 - - -
HCM Lane LOS B B - - -
HCM 95th %tile Q(veh) 0.5 0.5 - - -



HCM 2010 TWSC Existing Plus Project Conditions
4: American River Canyon Drive & Canyon Terrace Ln (south) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 4

Intersection
Int Delay, s/veh 1.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 23 38 3 127 200 10
Future Vol, veh/h 23 38 3 127 200 10
Conflicting Peds, #/hr 0 0 16 0 0 16
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 46 4 155 244 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 351 144 272 0 - 0
          Stage 1 266 - - - - -
          Stage 2 85 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 620 877 1288 - - -
          Stage 1 754 - - - - -
          Stage 2 929 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 599 864 1288 - - -
Mov Cap-2 Maneuver 637 - - - - -
          Stage 1 743 - - - - -
          Stage 2 912 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1288 - 762 - -
HCM Lane V/C Ratio 0.003 - 0.098 - -
HCM Control Delay (s) 7.8 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.3 - -



HCM 2010 TWSC Existing Plus Project Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 5

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 5 13 0 4 0 123 5 0 235 1
Future Vol, veh/h 2 0 5 13 0 4 0 123 5 0 235 1
Conflicting Peds, #/hr 0 0 2 0 0 0 8 0 10 10 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 2 0 5 14 0 4 0 134 5 0 255 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 331 413 138 276 411 80 265 0 0 149 0 0
          Stage 1 264 264 - 146 146 - - - - - - -
          Stage 2 67 149 - 130 265 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 596 526 882 652 527 961 1289 - - 1423 - -
          Stage 1 715 686 - 839 773 - - - - - - -
          Stage 2 933 771 - 857 686 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 589 517 874 641 518 952 1287 - - 1423 - -
Mov Cap-2 Maneuver 589 517 - 641 518 - - - - - - -
          Stage 1 710 681 - 831 766 - - - - - - -
          Stage 2 929 764 - 850 681 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.7 10.3 0 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1287 - - 768 694 1423 - -
HCM Lane V/C Ratio - - - 0.01 0.027 - - -
HCM Control Delay (s) 0 - - 9.7 10.3 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -



HCM 2010 TWSC Existing Plus Project Conditions
6: American River Canyon Drive & Crow Canyon Dr/Canyon Rim Dr AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Int Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 4 11 5 0 12 5 89 1 4 240 14
Future Vol, veh/h 25 4 11 5 0 12 5 89 1 4 240 14
Conflicting Peds, #/hr 0 0 0 0 0 0 15 0 7 7 0 15
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 27 4 12 5 0 13 5 97 1 4 261 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 351 408 153 256 415 56 291 0 0 105 0 0
          Stage 1 292 292 - 115 115 - - - - - - -
          Stage 2 59 116 - 141 300 - - - - - - -
Critical Hdwy 7.66 6.66 7.06 7.66 6.66 7.06 4.26 - - 4.26 - -
Critical Hdwy Stg 1 6.66 5.66 - 6.66 5.66 - - - - - - -
Critical Hdwy Stg 2 6.66 5.66 - 6.66 5.66 - - - - - - -
Follow-up Hdwy 3.58 4.08 3.38 3.58 4.08 3.38 2.28 - - 2.28 - -
Pot Cap-1 Maneuver 564 518 847 661 513 980 1225 - - 1441 - -
          Stage 1 675 655 - 860 785 - - - - - - -
          Stage 2 928 785 - 830 649 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 546 504 835 640 499 973 1225 - - 1441 - -
Mov Cap-2 Maneuver 546 504 - 640 499 - - - - - - -
          Stage 1 663 644 - 851 777 - - - - - - -
          Stage 2 912 777 - 810 638 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.5 9.4 0.4 0.1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1225 - - 598 844 1441 - -
HCM Lane V/C Ratio 0.004 - - 0.073 0.022 0.003 - -
HCM Control Delay (s) 8 - - 11.5 9.4 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



HCM 2010 AWSC Existing Plus Project Conditions
7: American River Canyon Drive & Crow Canyon Dr (South)/Canyon Rim Dr (South) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 7

Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 0 42 27 1 10 13 79 7 0 253 6
Future Vol, veh/h 8 0 42 27 1 10 13 79 7 0 253 6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 0 48 31 1 11 15 90 8 0 288 7
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8.2 8.9 8.2 9.1
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 16% 71% 0% 0% 0%
Vol Thru, % 0% 100% 79% 0% 3% 100% 100% 93%
Vol Right, % 0% 0% 21% 84% 26% 0% 0% 7%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 13 53 33 50 38 0 169 90
LT Vol 13 0 0 8 27 0 0 0
Through Vol 0 53 26 0 1 0 169 84
RT Vol 0 0 7 42 10 0 0 6
Lane Flow Rate 15 60 38 57 43 0 192 103
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.023 0.084 0.052 0.079 0.068 0 0.261 0.139
Departure Headway (Hd) 5.569 5.066 4.918 5.015 5.704 4.906 4.906 4.86
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 644 708 729 714 628 0 734 739
Service Time 3.294 2.791 2.644 2.745 3.436 2.627 2.627 2.58
HCM Lane V/C Ratio 0.023 0.085 0.052 0.08 0.068 0 0.262 0.139
HCM Control Delay 8.4 8.3 7.9 8.2 8.9 7.6 9.4 8.4
HCM Lane LOS A A A A A N A A
HCM 95th-tile Q 0.1 0.3 0.2 0.3 0.2 0 1 0.5



Queuing and Blocking Report Canyon Terrace Apts

Existing Plus Project Conditions Existing Plus Project Conditions

Canyon Terrace Apts SimTraffic Report

AM Peak Hour Page 1

Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 49 10

Average Queue (ft) 23 0

95th Queue (ft) 49 6

Link Distance (ft) 231 198

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 59 14

Average Queue (ft) 30 0

95th Queue (ft) 54 6

Link Distance (ft) 218 729

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 2010 Signalized Intersection Summary Existing Plus Project Conditions
1: American River Canyon Drive & Oak Avenue Parkway PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 319 85 84 445 107 49 49 55 60 37 14
Future Volume (veh/h) 28 319 85 84 445 107 49 49 55 60 37 14
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 1.00 1.00 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 30 339 90 89 473 114 52 52 59 64 39 15
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 34 988 259 113 1129 270 63 194 173 79 302 109
Arrive On Green 0.02 0.36 0.36 0.06 0.40 0.40 0.04 0.11 0.11 0.04 0.12 0.12
Sat Flow, veh/h 1774 2777 727 1774 2824 676 1774 1770 1579 1774 2536 917
Grp Volume(v), veh/h 30 214 215 89 295 292 52 52 59 64 26 28
Grp Sat Flow(s),veh/h/ln 1774 1770 1734 1774 1770 1731 1774 1770 1579 1774 1770 1684
Q Serve(g_s), s 0.8 4.0 4.1 2.2 5.4 5.5 1.3 1.2 1.6 1.6 0.6 0.7
Cycle Q Clear(g_c), s 0.8 4.0 4.1 2.2 5.4 5.5 1.3 1.2 1.6 1.6 0.6 0.7
Prop In Lane 1.00 0.42 1.00 0.39 1.00 1.00 1.00 0.54
Lane Grp Cap(c), veh/h 34 629 617 113 708 692 63 194 173 79 210 200
V/C Ratio(X) 0.88 0.34 0.35 0.79 0.42 0.42 0.83 0.27 0.34 0.81 0.13 0.14
Avail Cap(c_a), veh/h 986 2714 2660 986 2714 2654 986 1573 1404 986 1573 1497
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 22.0 10.6 10.7 20.8 9.7 9.7 21.6 18.4 18.5 21.3 17.7 17.8
Incr Delay (d2), s/veh 22.0 0.4 0.4 4.6 0.5 0.5 9.9 0.3 0.4 7.3 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 2.0 2.0 1.2 2.7 2.7 0.8 0.6 0.7 0.9 0.3 0.3
LnGrp Delay(d),s/veh 44.0 11.1 11.1 25.4 10.2 10.3 31.5 18.6 18.9 28.6 17.8 17.9
LnGrp LOS D B B C B B C B B C B B
Approach Vol, veh/h 459 676 163 118
Approach Delay, s/veh 13.2 12.3 22.9 23.7
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.5 9.8 5.4 23.3 6.1 10.3 7.4 21.3
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 3.6 3.6 2.8 7.5 3.3 2.7 4.2 6.1
Green Ext Time (p_c), s 0.0 0.6 0.0 9.8 0.0 0.6 0.0 9.8

Intersection Summary
HCM 2010 Ctrl Delay 14.7
HCM 2010 LOS B



HCM 2010 TWSC Existing Plus Project Conditions
2: American River Canyon Drive & Canyon Terrace Ln (north) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 2

Intersection
Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 10 13 146 165 39
Future Vol, veh/h 24 10 13 146 165 39
Conflicting Peds, #/hr 0 0 5 0 0 5
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 27 11 15 166 188 44
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 328 121 237 0 - 0
          Stage 1 215 - - - - -
          Stage 2 113 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 641 908 1327 - - -
          Stage 1 800 - - - - -
          Stage 2 899 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 628 904 1327 - - -
Mov Cap-2 Maneuver 666 - - - - -
          Stage 1 796 - - - - -
          Stage 2 885 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.3 0.6 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1327 - 722 - -
HCM Lane V/C Ratio 0.011 - 0.054 - -
HCM Control Delay (s) 7.7 - 10.3 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 TWSC Existing Plus Project Conditions
3: American River Canyon Drive & River Ridge Way PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Int Delay, s/veh 5.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 15 141 3 19 153
Future Vol, veh/h 1 15 141 3 19 153
Conflicting Peds, #/hr 0 0 0 2 2 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 17 157 3 21 170
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 210 2 214 87 2 0
          Stage 1 2 - 212 - - -
          Stage 2 208 - 2 - - -
Critical Hdwy 7.54 6.94 6.54 6.94 4.14 -
Critical Hdwy Stg 1 - - 5.54 - - -
Critical Hdwy Stg 2 6.54 - - - - -
Follow-up Hdwy 3.52 3.32 4.02 3.32 2.22 -
Pot Cap-1 Maneuver 729 1081 682 954 1619 -
          Stage 1 - - 726 - - -
          Stage 2 775 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 589 1079 672 954 1619 -
Mov Cap-2 Maneuver 589 - 672 - - -
          Stage 1 - - 717 - - -
          Stage 2 596 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.6 11 0.8
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 672 680 1026 1619 -
HCM Lane V/C Ratio 0.117 0.12 0.017 0.013 -
HCM Control Delay (s) 11.1 11 8.6 7.3 -
HCM Lane LOS B B A A -
HCM 95th %tile Q(veh) 0.4 0.4 0.1 0 -



HCM 2010 TWSC Existing Plus Project Conditions
4: American River Canyon Drive & Canyon Terrace Ln (south) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 17 32 158 138 25
Future Vol, veh/h 7 17 32 158 138 25
Conflicting Peds, #/hr 0 0 1 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 9 21 39 193 168 30
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 359 100 200 0 - 0
          Stage 1 185 - - - - -
          Stage 2 174 - - - - -
Critical Hdwy 6.86 6.96 4.16 - - -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 2.23 - - -
Pot Cap-1 Maneuver 610 933 1362 - - -
          Stage 1 825 - - - - -
          Stage 2 836 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 591 932 1362 - - -
Mov Cap-2 Maneuver 643 - - - - -
          Stage 1 824 - - - - -
          Stage 2 811 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 1.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1362 - 824 - -
HCM Lane V/C Ratio 0.029 - 0.036 - -
HCM Control Delay (s) 7.7 - 9.5 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 2010 TWSC Existing Plus Project Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 3 9 1 1 6 166 14 0 150 0
Future Vol, veh/h 0 0 3 9 1 1 6 166 14 0 150 0
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 3 10 1 1 7 180 15 0 163 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 271 377 86 284 369 99 167 0 0 197 0 0
          Stage 1 167 167 - 202 202 - - - - - - -
          Stage 2 104 210 - 82 167 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 657 551 952 644 557 934 1401 - - 1366 - -
          Stage 1 816 757 - 778 731 - - - - - - -
          Stage 2 888 725 - 914 757 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 650 546 948 639 552 933 1401 - - 1366 - -
Mov Cap-2 Maneuver 650 546 - 639 552 - - - - - - -
          Stage 1 809 754 - 773 727 - - - - - - -
          Stage 2 881 721 - 911 754 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 8.8 10.7 0.2 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1401 - - 948 648 1366 - -
HCM Lane V/C Ratio 0.005 - - 0.003 0.018 - - -
HCM Control Delay (s) 7.6 - - 8.8 10.7 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -



HCM 2010 TWSC Existing Plus Project Conditions
6: American River Canyon Drive & Crow Canyon Dr/Canyon Rim Dr PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 8 1 0 6 17 172 4 9 132 17
Future Vol, veh/h 10 0 8 1 0 6 17 172 4 9 132 17
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 9 1 0 7 20 198 5 10 152 20
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 324 428 90 337 436 102 175 0 0 203 0 0
          Stage 1 186 186 - 240 240 - - - - - - -
          Stage 2 138 242 - 97 196 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 605 518 950 593 512 933 1399 - - 1366 - -
          Stage 1 798 745 - 742 706 - - - - - - -
          Stage 2 851 704 - 899 737 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 588 504 946 577 499 932 1399 - - 1366 - -
Mov Cap-2 Maneuver 588 504 - 577 499 - - - - - - -
          Stage 1 784 737 - 731 695 - - - - - - -
          Stage 2 833 693 - 884 729 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.2 9.2 0.7 0.4
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1399 - - 707 857 1366 - -
HCM Lane V/C Ratio 0.014 - - 0.029 0.009 0.008 - -
HCM Control Delay (s) 7.6 - - 10.2 9.2 7.7 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -



HCM 2010 AWSC Existing Plus Project Conditions
7: American River Canyon Drive & Crow Canyon Dr (South)/Canyon Rim Dr (South) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
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Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 0 15 20 0 1 37 189 39 2 137 4
Future Vol, veh/h 3 0 15 20 0 1 37 189 39 2 137 4
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 17 23 0 1 42 215 44 2 156 5
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 7.9 9 8.3 8.3
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 17% 95% 100% 0% 0%
Vol Thru, % 0% 100% 62% 0% 0% 0% 100% 92%
Vol Right, % 0% 0% 38% 83% 5% 0% 0% 8%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 126 102 18 21 2 91 50
LT Vol 37 0 0 3 20 2 0 0
Through Vol 0 126 63 0 0 0 91 46
RT Vol 0 0 39 15 1 0 0 4
Lane Flow Rate 42 143 116 20 24 2 104 56
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.062 0.191 0.146 0.029 0.04 0.003 0.141 0.076
Departure Headway (Hd) 5.3 4.799 4.531 5.056 5.987 5.401 4.9 4.844
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 680 752 796 709 599 665 734 742
Service Time 3 2.499 2.231 2.781 3.711 3.116 2.615 2.559
HCM Lane V/C Ratio 0.062 0.19 0.146 0.028 0.04 0.003 0.142 0.075
HCM Control Delay 8.4 8.6 8 7.9 9 8.1 8.4 8
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.2 0.7 0.5 0.1 0.1 0 0.5 0.2



Queuing and Blocking Report Canyon Terrace Apts

Existing Plus Project Conditions PM Peak Hour

Canyon Terrace Apts SimTraffic Report

PM Peak Hour Page 1

Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB SB

Directions Served LR LT TR

Maximum Queue (ft) 51 26 5

Average Queue (ft) 21 2 0

95th Queue (ft) 47 16 4

Link Distance (ft) 231 198 376

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 52 32

Average Queue (ft) 20 5

95th Queue (ft) 47 23

Link Distance (ft) 218 729

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 2010 Signalized Intersection Summary Cumulative Conditions
1: American River Canyon Drive & Oak Avenue Parkway 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) 15 410 65 65 235 45 90 25 75 140 90 35
Future Volume (veh/h) 15 410 65 65 235 45 90 25 75 140 90 35
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 1.00 0.97 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 16 441 70 70 253 48 97 27 81 151 97 38
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 17 916 144 87 1008 188 124 293 254 192 513 191
Arrive On Green 0.01 0.30 0.30 0.05 0.34 0.34 0.07 0.17 0.17 0.11 0.21 0.21
Sat Flow, veh/h 1757 3027 477 1757 2941 549 1757 1752 1520 1757 2490 926
Grp Volume(v), veh/h 16 254 257 70 149 152 97 27 81 151 67 68
Grp Sat Flow(s),veh/h/ln 1757 1752 1751 1757 1752 1737 1757 1752 1520 1757 1752 1664
Q Serve(g_s), s 0.5 6.1 6.2 2.0 3.2 3.3 2.8 0.7 2.4 4.3 1.6 1.8
Cycle Q Clear(g_c), s 0.5 6.1 6.2 2.0 3.2 3.3 2.8 0.7 2.4 4.3 1.6 1.8
Prop In Lane 1.00 0.27 1.00 0.32 1.00 1.00 1.00 0.56
Lane Grp Cap(c), veh/h 17 531 530 87 601 595 124 293 254 192 361 343
V/C Ratio(X) 0.93 0.48 0.48 0.80 0.25 0.26 0.78 0.09 0.32 0.79 0.18 0.20
Avail Cap(c_a), veh/h 849 2337 2336 849 2337 2317 849 1355 1175 849 1355 1286
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 25.6 14.7 14.7 24.3 12.2 12.2 23.7 18.2 19.0 22.5 17.0 17.0
Incr Delay (d2), s/veh 44.9 0.9 0.9 6.2 0.3 0.3 4.1 0.1 0.3 2.7 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 3.1 3.1 1.1 1.6 1.6 1.5 0.3 1.0 2.2 0.8 0.8
LnGrp Delay(d),s/veh 70.5 15.6 15.7 30.5 12.5 12.5 27.7 18.3 19.2 25.1 17.0 17.1
LnGrp LOS E B B C B B C B B C B B
Approach Vol, veh/h 527 371 205 286
Approach Delay, s/veh 17.3 15.9 23.1 21.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.2 13.5 5.0 23.0 8.1 15.6 7.1 21.0
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 6.3 4.4 2.5 5.3 4.8 3.8 4.0 8.2
Green Ext Time (p_c), s 0.0 0.9 0.0 7.2 0.0 0.9 0.0 7.2

Intersection Summary
HCM 2010 Ctrl Delay 18.6
HCM 2010 LOS B



HCM 2010 TWSC Cumulative Conditions
2: American River Canyon Drive & Canyon Terrace Ln (north) AM Peak Hour
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Intersection
Int Delay, s/veh 0.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 10 5 170 210 15
Future Vol, veh/h 20 10 5 170 210 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 22 11 5 185 228 16
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 339 122 245 0 - 0
          Stage 1 236 - - - - -
          Stage 2 103 - - - - -
Critical Hdwy 6.88 6.98 4.18 - - -
Critical Hdwy Stg 1 5.88 - - - - -
Critical Hdwy Stg 2 5.88 - - - - -
Follow-up Hdwy 3.54 3.34 2.24 - - -
Pot Cap-1 Maneuver 626 900 1304 - - -
          Stage 1 775 - - - - -
          Stage 2 904 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 624 900 1304 - - -
Mov Cap-2 Maneuver 659 - - - - -
          Stage 1 775 - - - - -
          Stage 2 901 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1304 - 724 - -
HCM Lane V/C Ratio 0.004 - 0.045 - -
HCM Control Delay (s) 7.8 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 2010 TWSC Cumulative Conditions
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Intersection
Int Delay, s/veh 4.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 35 150 5 15 205
Future Vol, veh/h 10 35 150 5 15 205
Conflicting Peds, #/hr 0 0 0 6 0 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 11 38 163 5 16 223
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 232 0 255 117 0 0
          Stage 1 0 - 255 - - -
          Stage 2 232 - 0 - - -
Critical Hdwy 7.58 6.98 6.58 6.98 4.18 -
Critical Hdwy Stg 1 - - 5.58 - - -
Critical Hdwy Stg 2 6.58 - - - - -
Follow-up Hdwy 3.54 3.34 4.04 3.34 2.24 -
Pot Cap-1 Maneuver 698 - 643 907 - -
          Stage 1 - - 690 - - -
          Stage 2 744 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 558 - 643 907 - -
Mov Cap-2 Maneuver 558 - 643 - - -
          Stage 1 - - 690 - - -
          Stage 2 565 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.3
HCM LOS - B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 643 655 - - -
HCM Lane V/C Ratio 0.127 0.133 - - -
HCM Control Delay (s) 11.4 11.3 - - -
HCM Lane LOS B B - - -
HCM 95th %tile Q(veh) 0.4 0.5 - - -



HCM 2010 TWSC Cumulative Conditions
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 25 5 135 205 10
Future Vol, veh/h 15 25 5 135 205 10
Conflicting Peds, #/hr 0 0 16 0 0 16
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 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 16 27 5 147 223 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 328 133 250 0 - 0
          Stage 1 244 - - - - -
          Stage 2 84 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 641 892 1313 - - -
          Stage 1 774 - - - - -
          Stage 2 930 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 619 878 1313 - - -
Mov Cap-2 Maneuver 653 - - - - -
          Stage 1 762 - - - - -
          Stage 2 912 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.9 0.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1313 - 778 - -
HCM Lane V/C Ratio 0.004 - 0.056 - -
HCM Control Delay (s) 7.8 - 9.9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 10 15 0 5 0 130 10 0 230 5
Future Vol, veh/h 5 0 10 15 0 5 0 130 10 0 230 5
Conflicting Peds, #/hr 0 0 2 0 0 0 8 0 10 10 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 5 0 11 16 0 5 0 141 11 0 250 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 332 423 138 284 420 86 263 0 0 162 0 0
          Stage 1 261 261 - 157 157 - - - - - - -
          Stage 2 71 162 - 127 263 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 595 519 882 644 521 952 1291 - - 1407 - -
          Stage 1 718 688 - 827 764 - - - - - - -
          Stage 2 928 761 - 861 687 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 587 510 874 629 512 943 1289 - - 1407 - -
Mov Cap-2 Maneuver 587 510 - 629 512 - - - - - - -
          Stage 1 713 683 - 819 757 - - - - - - -
          Stage 2 923 754 - 849 682 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.9 10.4 0 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1289 - - 752 686 1407 - -
HCM Lane V/C Ratio - - - 0.022 0.032 - - -
HCM Control Delay (s) 0 - - 9.9 10.4 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -



HCM 2010 TWSC Cumulative Conditions
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Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 5 15 10 0 15 10 95 5 5 235 15
Future Vol, veh/h 30 5 15 10 0 15 10 95 5 5 235 15
Conflicting Peds, #/hr 0 0 0 0 0 0 15 0 7 7 0 15
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 33 5 16 11 0 16 11 103 5 5 255 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 362 426 151 276 433 61 287 0 0 116 0 0
          Stage 1 289 289 - 135 135 - - - - - - -
          Stage 2 73 137 - 141 298 - - - - - - -
Critical Hdwy 7.66 6.66 7.06 7.66 6.66 7.06 4.26 - - 4.26 - -
Critical Hdwy Stg 1 6.66 5.66 - 6.66 5.66 - - - - - - -
Critical Hdwy Stg 2 6.66 5.66 - 6.66 5.66 - - - - - - -
Follow-up Hdwy 3.58 4.08 3.38 3.58 4.08 3.38 2.28 - - 2.28 - -
Pot Cap-1 Maneuver 554 506 850 639 501 972 1230 - - 1428 - -
          Stage 1 678 657 - 837 770 - - - - - - -
          Stage 2 911 768 - 830 651 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 532 489 838 611 484 966 1230 - - 1428 - -
Mov Cap-2 Maneuver 532 489 - 611 484 - - - - - - -
          Stage 1 662 645 - 824 758 - - - - - - -
          Stage 2 888 756 - 804 639 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.7 9.8 0.7 0.1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1230 - - 592 784 1428 - -
HCM Lane V/C Ratio 0.009 - - 0.092 0.035 0.004 - -
HCM Control Delay (s) 8 - - 11.7 9.8 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.3 0.1 0 - -



HCM 2010 AWSC Cumulative Conditions
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Intersection
Intersection Delay, s/veh 8.7
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 45 30 5 15 15 85 10 0 245 10
Future Vol, veh/h 10 0 45 30 5 15 15 85 10 0 245 10
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 49 33 5 16 16 92 11 0 266 11
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8.2 8.9 8.2 9
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 18% 60% 0% 0% 0%
Vol Thru, % 0% 100% 74% 0% 10% 100% 100% 89%
Vol Right, % 0% 0% 26% 82% 30% 0% 0% 11%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 15 57 38 55 50 0 163 92
LT Vol 15 0 0 10 30 0 0 0
Through Vol 0 57 28 0 5 0 163 82
RT Vol 0 0 10 45 15 0 0 10
Lane Flow Rate 16 62 42 60 54 0 178 100
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.025 0.087 0.057 0.084 0.085 0 0.244 0.135
Departure Headway (Hd) 5.596 5.093 4.909 5.034 5.606 4.952 4.952 4.875
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 640 703 729 711 639 0 726 736
Service Time 3.327 2.824 2.641 2.768 3.341 2.679 2.679 2.602
HCM Lane V/C Ratio 0.025 0.088 0.058 0.084 0.085 0 0.245 0.136
HCM Control Delay 8.5 8.3 7.9 8.2 8.9 7.7 9.3 8.4
HCM Lane LOS A A A A A N A A
HCM 95th-tile Q 0.1 0.3 0.2 0.3 0.3 0 1 0.5



Queuing and Blocking Report
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Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 49 22
Average Queue (ft) 20 1
95th Queue (ft) 47 12
Link Distance (ft) 231 198
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 56 16
Average Queue (ft) 24 1
95th Queue (ft) 51 7
Link Distance (ft) 218 729
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 325 75 75 465 115 45 55 50 70 45 20
Future Volume (veh/h) 30 325 75 75 465 115 45 55 50 70 45 20
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 32 346 80 80 495 122 48 59 53 74 48 21
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 37 1036 237 100 1117 274 57 204 164 92 315 129
Arrive On Green 0.02 0.36 0.36 0.06 0.40 0.40 0.03 0.11 0.11 0.05 0.13 0.13
Sat Flow, veh/h 1774 2863 654 1774 2810 688 1774 1866 1497 1774 2441 999
Grp Volume(v), veh/h 32 212 214 80 311 306 48 56 56 74 34 35
Grp Sat Flow(s),veh/h/ln 1774 1770 1747 1774 1770 1728 1774 1770 1594 1774 1770 1670
Q Serve(g_s), s 0.8 4.0 4.1 2.0 5.9 5.9 1.2 1.3 1.5 1.9 0.8 0.9
Cycle Q Clear(g_c), s 0.8 4.0 4.1 2.0 5.9 5.9 1.2 1.3 1.5 1.9 0.8 0.9
Prop In Lane 1.00 0.37 1.00 0.40 1.00 0.94 1.00 0.60
Lane Grp Cap(c), veh/h 37 640 632 100 704 687 57 194 174 92 228 216
V/C Ratio(X) 0.87 0.33 0.34 0.80 0.44 0.45 0.84 0.29 0.32 0.80 0.15 0.16
Avail Cap(c_a), veh/h 971 2672 2638 971 2672 2610 971 1549 1395 971 1549 1462
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 22.3 10.6 10.6 21.3 10.1 10.1 22.0 18.7 18.8 21.4 17.7 17.7
Incr Delay (d2), s/veh 20.0 0.4 0.4 5.3 0.6 0.6 11.1 0.3 0.4 5.9 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 2.0 2.0 1.1 3.0 2.9 0.8 0.6 0.7 1.1 0.4 0.4
LnGrp Delay(d),s/veh 42.3 11.0 11.0 26.6 10.6 10.7 33.1 19.0 19.2 27.3 17.8 17.8
LnGrp LOS D B B C B B C B B C B B
Approach Vol, veh/h 458 697 160 143
Approach Delay, s/veh 13.2 12.5 23.3 22.7
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.9 9.9 5.4 23.5 6.0 10.8 7.1 21.8
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 3.9 3.5 2.8 7.9 3.2 2.9 4.0 6.1
Green Ext Time (p_c), s 0.0 0.6 0.0 10.2 0.0 0.6 0.0 10.2

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 10 10 150 165 25
Future Vol, veh/h 15 10 10 150 165 25
Conflicting Peds, #/hr 0 0 5 0 0 5
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 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 16 11 11 163 179 27
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 301 108 212 0 - 0
          Stage 1 198 - - - - -
          Stage 2 103 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 666 925 1356 - - -
          Stage 1 816 - - - - -
          Stage 2 910 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 654 921 1356 - - -
Mov Cap-2 Maneuver 685 - - - - -
          Stage 1 812 - - - - -
          Stage 2 898 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.9 0.5 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1356 - 763 - -
HCM Lane V/C Ratio 0.008 - 0.036 - -
HCM Control Delay (s) 7.7 - 9.9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Intersection
Int Delay, s/veh 5.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 20 140 5 20 145
Future Vol, veh/h 5 20 140 5 20 145
Conflicting Peds, #/hr 0 0 0 2 2 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
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 5 22 152 5 22 158
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 202 2 203 81 2 0
          Stage 1 2 - 201 - - -
          Stage 2 200 - 2 - - -
Critical Hdwy 7.54 6.94 6.54 6.94 4.14 -
Critical Hdwy Stg 1 - - 5.54 - - -
Critical Hdwy Stg 2 6.54 - - - - -
Follow-up Hdwy 3.52 3.32 4.02 3.32 2.22 -
Pot Cap-1 Maneuver 738 1081 692 963 1619 -
          Stage 1 - - 734 - - -
          Stage 2 783 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 600 1079 681 963 1619 -
Mov Cap-2 Maneuver 600 - 681 - - -
          Stage 1 - - 724 - - -
          Stage 2 607 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9 10.9 0.9
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 681 695 930 1619 -
HCM Lane V/C Ratio 0.112 0.117 0.029 0.013 -
HCM Control Delay (s) 11 10.9 9 7.3 -
HCM Lane LOS B B A A -
HCM 95th %tile Q(veh) 0.4 0.4 0.1 0 -
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 15 20 160 140 20
Future Vol, veh/h 5 15 20 160 140 20
Conflicting Peds, #/hr 0 0 1 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 5 16 22 174 152 22
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 294 88 175 0 - 0
          Stage 1 164 - - - - -
          Stage 2 130 - - - - -
Critical Hdwy 6.86 6.96 4.16 - - -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 2.23 - - -
Pot Cap-1 Maneuver 670 950 1392 - - -
          Stage 1 845 - - - - -
          Stage 2 879 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 658 949 1392 - - -
Mov Cap-2 Maneuver 690 - - - - -
          Stage 1 844 - - - - -
          Stage 2 864 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.3 0.8 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1392 - 868 - -
HCM Lane V/C Ratio 0.016 - 0.025 - -
HCM Control Delay (s) 7.6 - 9.3 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 5 10 5 5 10 155 15 0 145 0
Future Vol, veh/h 0 0 5 10 5 5 10 155 15 0 145 0
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 5 11 5 5 11 168 16 0 158 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 271 370 83 278 361 93 162 0 0 186 0 0
          Stage 1 162 162 - 199 199 - - - - - - -
          Stage 2 109 208 - 79 162 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 657 556 957 650 562 943 1407 - - 1379 - -
          Stage 1 821 761 - 781 733 - - - - - - -
          Stage 2 882 726 - 918 761 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 642 549 953 642 555 942 1407 - - 1379 - -
Mov Cap-2 Maneuver 642 549 - 642 555 - - - - - - -
          Stage 1 811 758 - 774 727 - - - - - - -
          Stage 2 864 720 - 913 758 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 8.8 10.6 0.4 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1407 - - 953 669 1379 - -
HCM Lane V/C Ratio 0.008 - - 0.006 0.032 - - -
HCM Control Delay (s) 7.6 - - 8.8 10.6 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -
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Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 0 10 5 0 10 20 165 5 10 130 20
Future Vol, veh/h 15 0 10 5 0 10 20 165 5 10 130 20
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 0 11 5 0 11 22 179 5 11 141 22
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 311 407 86 319 416 93 167 0 0 186 0 0
          Stage 1 178 178 - 227 227 - - - - - - -
          Stage 2 133 229 - 92 189 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 618 532 956 610 526 946 1408 - - 1386 - -
          Stage 1 806 751 - 755 715 - - - - - - -
          Stage 2 857 713 - 905 743 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 598 517 952 592 511 945 1408 - - 1386 - -
Mov Cap-2 Maneuver 598 517 - 592 511 - - - - - - -
          Stage 1 790 742 - 742 703 - - - - - - -
          Stage 2 834 701 - 888 734 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.3 9.7 0.8 0.5
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1408 - - 702 788 1386 - -
HCM Lane V/C Ratio 0.015 - - 0.039 0.021 0.008 - -
HCM Control Delay (s) 7.6 - - 10.3 9.7 7.6 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -
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Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 20 25 0 5 40 180 45 5 135 5
Future Vol, veh/h 5 0 20 25 0 5 40 180 45 5 135 5
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 0 22 27 0 5 43 196 49 5 147 5
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8 8.9 8.3 8.3
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 20% 83% 100% 0% 0%
Vol Thru, % 0% 100% 57% 0% 0% 0% 100% 90%
Vol Right, % 0% 0% 43% 80% 17% 0% 0% 10%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 40 120 105 25 30 5 90 50
LT Vol 40 0 0 5 25 5 0 0
Through Vol 0 120 60 0 0 0 90 45
RT Vol 0 0 45 20 5 0 0 5
Lane Flow Rate 43 130 114 27 33 5 98 54
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.064 0.175 0.144 0.038 0.053 0.008 0.134 0.073
Departure Headway (Hd) 5.33 4.829 4.528 5.075 5.821 5.438 4.937 4.867
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 674 745 794 706 616 660 728 738
Service Time 3.045 2.543 2.242 2.8 3.545 3.155 2.654 2.584
HCM Lane V/C Ratio 0.064 0.174 0.144 0.038 0.054 0.008 0.135 0.073
HCM Control Delay 8.4 8.6 8 8 8.9 8.2 8.4 8
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.2 0.6 0.5 0.1 0.2 0 0.5 0.2
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Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 39 30
Average Queue (ft) 17 2
95th Queue (ft) 43 13
Link Distance (ft) 231 198
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 30 38
Average Queue (ft) 15 3
95th Queue (ft) 39 20
Link Distance (ft) 218 729
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 410 69 69 235 45 102 25 84 140 90 35
Future Volume (veh/h) 15 410 69 69 235 45 102 25 84 140 90 35
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 1.00 0.97 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 16 441 74 74 253 48 110 27 90 151 97 38
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 17 906 151 93 1015 189 141 300 260 192 499 185
Arrive On Green 0.01 0.30 0.30 0.05 0.35 0.35 0.08 0.17 0.17 0.11 0.20 0.20
Sat Flow, veh/h 1757 2999 500 1757 2941 549 1757 1752 1520 1757 2490 925
Grp Volume(v), veh/h 16 256 259 74 149 152 110 27 90 151 67 68
Grp Sat Flow(s),veh/h/ln 1757 1752 1747 1757 1752 1737 1757 1752 1520 1757 1752 1663
Q Serve(g_s), s 0.5 6.3 6.4 2.2 3.2 3.3 3.2 0.7 2.7 4.4 1.7 1.8
Cycle Q Clear(g_c), s 0.5 6.3 6.4 2.2 3.2 3.3 3.2 0.7 2.7 4.4 1.7 1.8
Prop In Lane 1.00 0.29 1.00 0.32 1.00 1.00 1.00 0.56
Lane Grp Cap(c), veh/h 17 529 527 93 605 599 141 300 260 192 351 333
V/C Ratio(X) 0.93 0.48 0.49 0.80 0.25 0.25 0.78 0.09 0.35 0.79 0.19 0.20
Avail Cap(c_a), veh/h 834 2297 2290 834 2297 2277 834 1331 1155 834 1331 1264
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 26.0 15.0 15.1 24.7 12.3 12.4 23.8 18.4 19.2 22.9 17.5 17.6
Incr Delay (d2), s/veh 44.6 0.9 0.9 5.7 0.3 0.3 3.5 0.0 0.3 2.7 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 3.1 3.2 1.2 1.6 1.6 1.7 0.3 1.2 2.3 0.8 0.8
LnGrp Delay(d),s/veh 70.7 15.9 16.0 30.3 12.6 12.7 27.3 18.4 19.5 25.5 17.6 17.7
LnGrp LOS E B B C B B C B B C B B
Approach Vol, veh/h 531 375 227 286
Approach Delay, s/veh 17.6 16.1 23.2 21.8
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.2 13.9 5.0 23.5 8.7 15.5 7.3 21.2
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 6.4 4.7 2.5 5.3 5.2 3.8 4.2 8.4
Green Ext Time (p_c), s 0.0 0.9 0.0 7.2 0.0 0.9 0.0 7.2

Intersection Summary
HCM 2010 Ctrl Delay 19.0
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 32 13 6 179 213 20
Future Vol, veh/h 32 13 6 179 213 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 35 14 7 195 232 22
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 352 127 253 0 - 0
          Stage 1 242 - - - - -
          Stage 2 110 - - - - -
Critical Hdwy 6.88 6.98 4.18 - - -
Critical Hdwy Stg 1 5.88 - - - - -
Critical Hdwy Stg 2 5.88 - - - - -
Follow-up Hdwy 3.54 3.34 2.24 - - -
Pot Cap-1 Maneuver 614 893 1295 - - -
          Stage 1 770 - - - - -
          Stage 2 896 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 611 893 1295 - - -
Mov Cap-2 Maneuver 650 - - - - -
          Stage 1 770 - - - - -
          Stage 2 891 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.5 0.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1295 - 705 - -
HCM Lane V/C Ratio 0.005 - 0.069 - -
HCM Control Delay (s) 7.8 - 10.5 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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Intersection
Int Delay, s/veh 4.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 35 160 5 15 211
Future Vol, veh/h 10 35 160 5 15 211
Conflicting Peds, #/hr 0 0 0 6 0 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 11 38 174 5 16 229
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 240 0 262 121 0 0
          Stage 1 0 - 262 - - -
          Stage 2 240 - 0 - - -
Critical Hdwy 7.58 6.98 6.58 6.98 4.18 -
Critical Hdwy Stg 1 - - 5.58 - - -
Critical Hdwy Stg 2 6.58 - - - - -
Follow-up Hdwy 3.54 3.34 4.04 3.34 2.24 -
Pot Cap-1 Maneuver 689 - 637 901 - -
          Stage 1 - - 685 - - -
          Stage 2 736 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 540 - 637 901 - -
Mov Cap-2 Maneuver 540 - 637 - - -
          Stage 1 - - 685 - - -
          Stage 2 546 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.5
HCM LOS - B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 637 648 - - -
HCM Lane V/C Ratio 0.137 0.143 - - -
HCM Control Delay (s) 11.5 11.5 - - -
HCM Lane LOS B B - - -
HCM 95th %tile Q(veh) 0.5 0.5 - - -
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4: American River Canyon Drive & Canyon Terrace Ln (south) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 4

Intersection
Int Delay, s/veh 1.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 40 6 136 208 13
Future Vol, veh/h 24 40 6 136 208 13
Conflicting Peds, #/hr 0 0 16 0 0 16
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 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 26 43 7 148 226 14
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 336 136 256 0 - 0
          Stage 1 249 - - - - -
          Stage 2 87 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 634 888 1306 - - -
          Stage 1 769 - - - - -
          Stage 2 926 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 612 874 1306 - - -
Mov Cap-2 Maneuver 647 - - - - -
          Stage 1 757 - - - - -
          Stage 2 907 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1306 - 772 - -
HCM Lane V/C Ratio 0.005 - 0.09 - -
HCM Control Delay (s) 7.8 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.3 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 5

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 10 15 0 5 0 132 10 0 248 5
Future Vol, veh/h 5 0 10 15 0 5 0 132 10 0 248 5
Conflicting Peds, #/hr 0 0 2 0 0 0 8 0 10 10 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 5 0 11 16 0 5 0 143 11 0 270 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 352 444 148 296 442 87 283 0 0 164 0 0
          Stage 1 280 280 - 159 159 - - - - - - -
          Stage 2 72 164 - 137 283 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 576 505 869 631 506 951 1269 - - 1405 - -
          Stage 1 700 675 - 824 763 - - - - - - -
          Stage 2 926 759 - 849 673 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 568 496 861 616 497 942 1267 - - 1405 - -
Mov Cap-2 Maneuver 568 496 - 616 497 - - - - - - -
          Stage 1 695 670 - 816 756 - - - - - - -
          Stage 2 921 752 - 837 668 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10 10.5 0 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1267 - - 735 674 1405 - -
HCM Lane V/C Ratio - - - 0.022 0.032 - - -
HCM Control Delay (s) 0 - - 10 10.5 0 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
6: American River Canyon Drive & Crow Canyon Dr/Canyon Rim Dr AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 6

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 5 15 10 0 15 10 97 5 5 253 15
Future Vol, veh/h 30 5 15 10 0 15 10 97 5 5 253 15
Conflicting Peds, #/hr 0 0 0 0 0 0 15 0 7 7 0 15
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 33 5 16 11 0 16 11 105 5 5 275 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 383 449 161 288 454 62 306 0 0 118 0 0
          Stage 1 309 309 - 137 137 - - - - - - -
          Stage 2 74 140 - 151 317 - - - - - - -
Critical Hdwy 7.66 6.66 7.06 7.66 6.66 7.06 4.26 - - 4.26 - -
Critical Hdwy Stg 1 6.66 5.66 - 6.66 5.66 - - - - - - -
Critical Hdwy Stg 2 6.66 5.66 - 6.66 5.66 - - - - - - -
Follow-up Hdwy 3.58 4.08 3.38 3.58 4.08 3.38 2.28 - - 2.28 - -
Pot Cap-1 Maneuver 535 491 837 627 487 971 1209 - - 1425 - -
          Stage 1 659 643 - 835 768 - - - - - - -
          Stage 2 910 766 - 819 638 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 513 475 825 599 471 965 1209 - - 1425 - -
Mov Cap-2 Maneuver 513 475 - 599 471 - - - - - - -
          Stage 1 644 632 - 822 756 - - - - - - -
          Stage 2 886 754 - 793 627 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.9 9.8 0.7 0.1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1209 - - 573 775 1425 - -
HCM Lane V/C Ratio 0.009 - - 0.095 0.035 0.004 - -
HCM Control Delay (s) 8 - - 11.9 9.8 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.3 0.1 0 - -



HCM 2010 AWSC Cumulative Plus Project Conditions
7: American River Canyon Drive & Crow Canyon Dr (South)/Canyon Rim Dr (South) AM Peak Hour

Canyon Terrace Apts Synchro 9 Report
AM Peak Hour Page 7

Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 45 30 5 15 15 87 10 0 263 10
Future Vol, veh/h 10 0 45 30 5 15 15 87 10 0 263 10
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 49 33 5 16 16 95 11 0 286 11
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8.3 8.9 8.3 9
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 18% 60% 0% 0% 0%
Vol Thru, % 0% 100% 74% 0% 10% 100% 100% 90%
Vol Right, % 0% 0% 26% 82% 30% 0% 0% 10%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 15 58 39 55 50 0 175 98
LT Vol 15 0 0 10 30 0 0 0
Through Vol 0 58 29 0 5 0 175 88
RT Vol 0 0 10 45 15 0 0 10
Lane Flow Rate 16 63 42 60 54 0 191 106
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.025 0.09 0.058 0.084 0.085 0 0.262 0.144
Departure Headway (Hd) 5.616 5.113 4.932 5.082 5.654 4.956 4.956 4.884
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 638 701 726 704 633 0 726 735
Service Time 3.347 2.844 2.663 2.819 3.391 2.682 2.682 2.61
HCM Lane V/C Ratio 0.025 0.09 0.058 0.085 0.085 0 0.263 0.144
HCM Control Delay 8.5 8.4 8 8.3 8.9 7.7 9.4 8.4
HCM Lane LOS A A A A A N A A
HCM 95th-tile Q 0.1 0.3 0.2 0.3 0.3 0 1 0.5



Queuing and Blocking Report

Cumulative Plus Project Conditions 06/05/2017

Canyon Terrace Apts SimTraffic Report

AM Peak Hour Page 1

Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 54 35

Average Queue (ft) 22 2

95th Queue (ft) 51 15

Link Distance (ft) 231 198

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 61 18

Average Queue (ft) 25 1

95th Queue (ft) 5

Link Distance (ft) 218 729

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0

2 8



HCM 2010 Signalized Intersection Summary Cumulative Plus Project Conditions
1: American River Canyon Drive & Oak Avenue Parkway PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 325 88 88 465 115 51 55 57 70 45 20
Future Volume (veh/h) 30 325 88 88 465 115 51 55 57 70 45 20
Number 3 8 18 7 4 14 5 2 12 1 6 16
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 0.98 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 32 346 94 94 495 122 54 59 61 74 48 21
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 37 992 266 120 1140 279 66 199 177 93 311 127
Arrive On Green 0.02 0.36 0.36 0.07 0.41 0.41 0.04 0.11 0.11 0.05 0.13 0.13
Sat Flow, veh/h 1774 2762 740 1774 2810 688 1774 1770 1579 1774 2441 999
Grp Volume(v), veh/h 32 220 220 94 311 306 54 59 61 74 34 35
Grp Sat Flow(s),veh/h/ln 1774 1770 1732 1774 1770 1728 1774 1770 1579 1774 1770 1670
Q Serve(g_s), s 0.8 4.3 4.4 2.5 5.9 6.0 1.4 1.4 1.7 1.9 0.8 0.9
Cycle Q Clear(g_c), s 0.8 4.3 4.4 2.5 5.9 6.0 1.4 1.4 1.7 1.9 0.8 0.9
Prop In Lane 1.00 0.43 1.00 0.40 1.00 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 37 636 622 120 718 701 66 199 177 93 226 213
V/C Ratio(X) 0.87 0.35 0.35 0.79 0.43 0.44 0.82 0.30 0.34 0.80 0.15 0.16
Avail Cap(c_a), veh/h 945 2600 2545 945 2600 2540 945 1508 1345 945 1508 1422
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 22.9 11.0 11.0 21.6 10.1 10.1 22.5 19.1 19.2 22.0 18.2 18.3
Incr Delay (d2), s/veh 19.7 0.4 0.5 4.2 0.5 0.6 9.2 0.3 0.4 5.8 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 2.2 2.2 1.3 3.0 2.9 0.9 0.7 0.7 1.1 0.4 0.4
LnGrp Delay(d),s/veh 42.6 11.4 11.5 25.8 10.6 10.6 31.6 19.4 19.7 27.8 18.3 18.4
LnGrp LOS D B B C B B C B B C B B
Approach Vol, veh/h 472 711 174 143
Approach Delay, s/veh 13.6 12.6 23.3 23.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.0 10.2 5.5 24.4 6.2 10.9 7.7 22.2
Change Period (Y+Rc), s 4.5 4.9 4.5 5.3 4.5 4.9 4.5 5.3
Max Green Setting (Gmax), s 25.0 40.0 25.0 69.0 25.0 40.0 25.0 69.0
Max Q Clear Time (g_c+I1), s 3.9 3.7 2.8 8.0 3.4 2.9 4.5 6.4
Green Ext Time (p_c), s 0.0 0.7 0.0 10.4 0.0 0.7 0.0 10.4

Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B



HCM 2010 TWSC Cumulative Plus Project Conditions
2: American River Canyon Drive & Canyon Terrace Ln (north) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 2

Intersection
Int Delay, s/veh 1.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 14 15 153 175 41
Future Vol, veh/h 25 14 15 153 175 41
Conflicting Peds, #/hr 0 0 5 0 0 5
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 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 27 15 16 166 190 45
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 334 122 240 0 - 0
          Stage 1 218 - - - - -
          Stage 2 116 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 636 906 1324 - - -
          Stage 1 797 - - - - -
          Stage 2 896 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 622 902 1324 - - -
Mov Cap-2 Maneuver 662 - - - - -
          Stage 1 793 - - - - -
          Stage 2 881 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 0.7 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1324 - 732 - -
HCM Lane V/C Ratio 0.012 - 0.058 - -
HCM Control Delay (s) 7.8 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
3: American River Canyon Drive & River Ridge Way PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 3

Intersection
Int Delay, s/veh 5.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 20 148 5 20 159
Future Vol, veh/h 5 20 148 5 20 159
Conflicting Peds, #/hr 0 0 0 2 2 0
Sign Control Stop Stop Stop Stop Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 40 -
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 5 22 161 5 22 173
 

Major/Minor Minor1 Minor2 Major2
Conflicting Flow All 214 2 218 88 2 0
          Stage 1 2 - 216 - - -
          Stage 2 212 - 2 - - -
Critical Hdwy 7.54 6.94 6.54 6.94 4.14 -
Critical Hdwy Stg 1 - - 5.54 - - -
Critical Hdwy Stg 2 6.54 - - - - -
Follow-up Hdwy 3.52 3.32 4.02 3.32 2.22 -
Pot Cap-1 Maneuver 724 1081 679 953 1619 -
          Stage 1 - - 723 - - -
          Stage 2 770 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 579 1079 668 953 1619 -
Mov Cap-2 Maneuver 579 - 668 - - -
          Stage 1 - - 713 - - -
          Stage 2 585 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9 11 0.8
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 NBLn2WBLn1 SBL SBT
Capacity (veh/h) 668 681 920 1619 -
HCM Lane V/C Ratio 0.12 0.126 0.03 0.013 -
HCM Control Delay (s) 11.1 11 9 7.3 -
HCM Lane LOS B B A A -
HCM 95th %tile Q(veh) 0.4 0.4 0.1 0 -



HCM 2010 TWSC Cumulative Plus Project Conditions
4: American River Canyon Drive & Canyon Terrace Ln (south) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 4

Intersection
Int Delay, s/veh 1.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 22 33 165 144 30
Future Vol, veh/h 8 22 33 165 144 30
Conflicting Peds, #/hr 0 0 1 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 9 24 36 179 157 33
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 335 96 190 0 - 0
          Stage 1 174 - - - - -
          Stage 2 161 - - - - -
Critical Hdwy 6.86 6.96 4.16 - - -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 2.23 - - -
Pot Cap-1 Maneuver 632 938 1374 - - -
          Stage 1 836 - - - - -
          Stage 2 848 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 614 937 1374 - - -
Mov Cap-2 Maneuver 659 - - - - -
          Stage 1 835 - - - - -
          Stage 2 825 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.4 1.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1374 - 842 - -
HCM Lane V/C Ratio 0.026 - 0.039 - -
HCM Control Delay (s) 7.7 - 9.4 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
5: American River Canyon Drive & Oak Canyon Way/River Ridge Way PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 5

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 5 10 5 5 10 173 15 0 156 0
Future Vol, veh/h 0 0 5 10 5 5 10 173 15 0 156 0
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 50 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 5 11 5 5 11 188 16 0 170 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 292 401 89 304 393 103 174 0 0 205 0 0
          Stage 1 174 174 - 219 219 - - - - - - -
          Stage 2 118 227 - 85 174 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 635 534 948 623 540 929 1393 - - 1356 - -
          Stage 1 808 751 - 760 718 - - - - - - -
          Stage 2 871 712 - 910 751 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 620 527 944 615 533 928 1393 - - 1356 - -
Mov Cap-2 Maneuver 620 527 - 615 533 - - - - - - -
          Stage 1 799 748 - 753 712 - - - - - - -
          Stage 2 853 706 - 905 748 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 8.8 10.8 0.4 0
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1393 - - 944 645 1356 - -
HCM Lane V/C Ratio 0.008 - - 0.006 0.034 - - -
HCM Control Delay (s) 7.6 - - 8.8 10.8 0 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.1 0 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
6: American River Canyon Drive & Crow Canyon Dr/Canyon Rim Dr PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 6

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 0 10 5 0 10 20 183 5 10 141 20
Future Vol, veh/h 15 0 10 5 0 10 20 183 5 10 141 20
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 55 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 0 11 5 0 11 22 199 5 11 153 22
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 333 439 92 344 447 103 179 0 0 205 0 0
          Stage 1 190 190 - 246 246 - - - - - - -
          Stage 2 143 249 - 98 201 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 597 510 947 586 505 932 1394 - - 1364 - -
          Stage 1 794 742 - 736 701 - - - - - - -
          Stage 2 845 699 - 898 734 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 577 496 943 568 491 931 1394 - - 1364 - -
Mov Cap-2 Maneuver 577 496 - 568 491 - - - - - - -
          Stage 1 778 733 - 724 689 - - - - - - -
          Stage 2 822 687 - 880 725 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.5 9.8 0.7 0.4
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1394 - - 683 768 1364 - -
HCM Lane V/C Ratio 0.016 - - 0.04 0.021 0.008 - -
HCM Control Delay (s) 7.6 - - 10.5 9.8 7.7 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -



HCM 2010 AWSC Cumulative Plus Project Conditions
7: American River Canyon Drive & Crow Canyon Dr (South)/Canyon Rim Dr (South) PM Peak Hour

Canyon Terrace Apts Synchro 9 Report
PM Peak Hour Page 7

Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 20 25 0 5 40 198 45 5 146 5
Future Vol, veh/h 5 0 20 25 0 5 40 198 45 5 146 5
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 0 22 27 0 5 43 215 49 5 159 5
Number of Lanes 0 1 0 0 1 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 3 3 1 1
HCM Control Delay 8.1 8.9 8.4 8.3
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 20% 83% 100% 0% 0%
Vol Thru, % 0% 100% 59% 0% 0% 0% 100% 91%
Vol Right, % 0% 0% 41% 80% 17% 0% 0% 9%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 40 132 111 25 30 5 97 54
LT Vol 40 0 0 5 25 5 0 0
Through Vol 0 132 66 0 0 0 97 49
RT Vol 0 0 45 20 5 0 0 5
Lane Flow Rate 43 143 121 27 33 5 106 58
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.065 0.193 0.153 0.039 0.053 0.008 0.146 0.079
Departure Headway (Hd) 5.341 4.839 4.555 5.14 5.885 5.456 4.954 4.889
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 673 743 789 697 609 658 725 734
Service Time 3.058 2.557 2.272 2.87 3.615 3.176 2.675 2.61
HCM Lane V/C Ratio 0.064 0.192 0.153 0.039 0.054 0.008 0.146 0.079
HCM Control Delay 8.4 8.7 8.1 8.1 8.9 8.2 8.5 8
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.2 0.7 0.5 0.1 0.2 0 0.5 0.3



Queuing and Blocking Report

Cumulative Plus Project Conditions 06/05/2017

Canyon Terrace Apts SimTraffic Report

PM Peak Hour Page 1

Intersection: 2: American River Canyon Drive & Canyon Terrace Ln (north)

Movement EB NB SB

Directions Served LR LT TR

Maximum Queue (ft) 61 38 3

Average Queue (ft) 26 3 0

95th Queue (ft) 53 20 3

Link Distance (ft) 231 198 376

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4: American River Canyon Drive & Canyon Terrace Ln (south)

Movement EB NB SB

Directions Served LR LT TR

Maximum Queue (ft) 37 46 7

Average Queue (ft) 16 6 0

95th Queue (ft) 41 30 5

Link Distance (ft) 218 729 802

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0



HCM 6th Signalized Intersection Summary Existing Conditions

8: Greenback Ln & American River Canyon Dr AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 53 1705 857 76 300 126

Future Volume (veh/h) 53 1705 857 76 300 126

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 54 1722 866 77 303 127

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 68 2404 1889 168 350 312

Arrive On Green 0.04 0.68 0.57 0.57 0.20 0.20

Sat Flow, veh/h 1781 3647 3394 293 1781 1585

Grp Volume(v), veh/h 54 1722 466 477 303 127

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1818 1781 1585

Q Serve(g_s), s 2.0 20.6 10.3 10.3 11.2 4.7

Cycle Q Clear(g_c), s 2.0 20.6 10.3 10.3 11.2 4.7

Prop In Lane 1.00 0.16 1.00 1.00

Lane Grp Cap(c), veh/h 68 2404 1017 1040 350 312

V/C Ratio(X) 0.79 0.72 0.46 0.46 0.86 0.41

Avail Cap(c_a), veh/h 538 3404 1699 1738 958 852

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 32.4 6.9 8.4 8.4 26.4 23.8

Incr Delay (d2), s/veh 7.6 0.5 0.2 0.2 2.5 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 4.4 2.9 3.0 4.6 1.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 40.0 7.4 8.6 8.6 28.9 24.1

LnGrp LOS D A A A C C

Approach Vol, veh/h 1776 943 430

Approach Delay, s/veh 8.4 8.6 27.5

Approach LOS A A C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 7.1 43.9 51.0 16.8

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 4.0 12.3 22.6 13.2

Green Ext Time (p_c), s 0.0 4.4 23.3 0.2

Intersection Summary

HCM 6th Ctrl Delay 11.1

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions

9: Santa Juanita Ave (West) & Oak Ave AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 11.8

Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 392 24 32 318 19 27

Future Vol, veh/h 392 24 32 318 19 27

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 413 25 34 335 20 28

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 12.5 11.4 8.9

HCM LOS B B A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 41% 0% 9%

Vol Thru, % 0% 94% 91%

Vol Right, % 59% 6% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 46 416 350

LT Vol 19 0 32

Through Vol 0 392 318

RT Vol 27 24 0

Lane Flow Rate 48 438 368

Geometry Grp 1 1 1

Degree of Util (X) 0.072 0.537 0.464

Departure Headway (Hd) 5.387 4.416 4.531

Convergence, Y/N Yes Yes Yes

Cap 662 819 796

Service Time 3.445 2.442 2.558

HCM Lane V/C Ratio 0.073 0.535 0.462

HCM Control Delay 8.9 12.5 11.4

HCM Lane LOS A B B

HCM 95th-tile Q 0.2 3.3 2.5



HCM 6th AWSC Existing Conditions

10: Oak Ave & Santa Juanita Ave (East) AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 15.1

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 69 350 270 64 113 80

Future Vol, veh/h 69 350 270 64 113 80

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 73 368 284 67 119 84

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 19.2 12.2 11

HCM LOS C B B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 16% 0% 0% 100% 0%

Vol Thru, % 84% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 419 270 64 113 80

LT Vol 69 0 0 113 0

Through Vol 350 270 0 0 0

RT Vol 0 0 64 0 80

Lane Flow Rate 441 284 67 119 84

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.674 0.452 0.094 0.234 0.137

Departure Headway (Hd) 5.504 5.72 5.011 7.089 5.87

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 657 631 715 507 611

Service Time 3.528 3.446 2.737 4.825 3.605

HCM Lane V/C Ratio 0.671 0.45 0.094 0.235 0.137

HCM Control Delay 19.2 13.1 8.3 12 9.5

HCM Lane LOS C B A B A

HCM 95th-tile Q 5.2 2.3 0.3 0.9 0.5



HCM 6th AWSC Existing Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 35.7

Intersection LOS E

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 90 537 322 8 27 82

Future Vol, veh/h 90 537 322 8 27 82

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 103 617 370 9 31 94

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 51.1 14.6 10.6

HCM LOS F B B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 14% 0% 100% 0%

Vol Thru, % 86% 98% 0% 0%

Vol Right, % 0% 2% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 627 330 27 82

LT Vol 90 0 27 0

Through Vol 537 322 0 0

RT Vol 0 8 0 82

Lane Flow Rate 721 379 31 94

Geometry Grp 2 2 7 7

Degree of Util (X) 0.984 0.552 0.066 0.168

Departure Headway (Hd) 4.913 5.238 7.637 6.409

Convergence, Y/N Yes Yes Yes Yes

Cap 742 687 469 559

Service Time 2.913 3.273 5.39 4.161

HCM Lane V/C Ratio 0.972 0.552 0.066 0.168

HCM Control Delay 51.1 14.6 10.9 10.5

HCM Lane LOS F B B B

HCM 95th-tile Q 15.7 3.4 0.2 0.6



HCM 6th Signalized Intersection Summary Existing Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 187 3 352 38 6 25 166 692 12 14 1186 127

Future Volume (veh/h) 187 3 352 38 6 25 166 692 12 14 1186 127

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 197 3 371 40 6 26 175 728 13 15 1248 134

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 204 3 313 198 37 108 206 1949 35 18 1425 153

Arrive On Green 0.31 0.31 0.31 0.31 0.31 0.31 0.12 0.55 0.55 0.01 0.44 0.44

Sat Flow, veh/h 527 10 997 490 118 344 1781 3572 64 1781 3238 347

Grp Volume(v), veh/h 571 0 0 72 0 0 175 362 379 15 683 699

Grp Sat Flow(s),veh/h/ln 1535 0 0 952 0 0 1781 1777 1859 1781 1777 1808

Q Serve(g_s), s 34.2 0.0 0.0 0.0 0.0 0.0 12.3 14.8 14.8 1.1 44.5 45.0

Cycle Q Clear(g_c), s 40.0 0.0 0.0 5.8 0.0 0.0 12.3 14.8 14.8 1.1 44.5 45.0

Prop In Lane 0.35 0.65 0.56 0.36 1.00 0.03 1.00 0.19

Lane Grp Cap(c), veh/h 520 0 0 343 0 0 206 969 1014 18 782 796

V/C Ratio(X) 1.10 0.00 0.00 0.21 0.00 0.00 0.85 0.37 0.37 0.84 0.87 0.88

Avail Cap(c_a), veh/h 520 0 0 343 0 0 629 969 1014 350 963 979

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 44.9 0.0 0.0 31.7 0.0 0.0 55.3 16.5 16.5 62.9 32.4 32.5

Incr Delay (d2), s/veh 68.8 0.0 0.0 0.3 0.0 0.0 9.5 0.2 0.2 62.7 7.6 7.9

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 26.2 0.0 0.0 1.6 0.0 0.0 5.9 5.6 5.9 0.8 19.4 20.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 113.7 0.0 0.0 32.0 0.0 0.0 64.7 16.8 16.7 125.7 40.0 40.4

LnGrp LOS F A A C A A E B B F D D

Approach Vol, veh/h 571 72 916 1397

Approach Delay, s/veh 113.7 32.0 25.9 41.2

Approach LOS F C C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 6.0 75.7 45.7 19.4 62.3 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 3.1 16.8 42.0 14.3 47.0 7.8

Green Ext Time (p_c), s 0.0 4.4 0.0 0.5 9.1 0.4

Intersection Summary

HCM 6th Ctrl Delay 50.2

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions

8: Greenback Ln & American River Canyon Dr PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 161 1230 1847 219 130 111

Future Volume (veh/h) 161 1230 1847 219 130 111

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 164 1255 1885 223 133 113

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 197 2883 2092 243 170 152

Arrive On Green 0.11 0.81 0.65 0.65 0.10 0.10

Sat Flow, veh/h 1781 3647 3302 372 1781 1585

Grp Volume(v), veh/h 164 1255 1027 1081 133 113

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1803 1781 1585

Q Serve(g_s), s 8.3 9.5 44.0 48.1 6.7 6.4

Cycle Q Clear(g_c), s 8.3 9.5 44.0 48.1 6.7 6.4

Prop In Lane 1.00 0.21 1.00 1.00

Lane Grp Cap(c), veh/h 197 2883 1158 1176 170 152

V/C Ratio(X) 0.83 0.44 0.89 0.92 0.78 0.75

Avail Cap(c_a), veh/h 395 2883 1249 1267 704 626

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 40.2 2.5 13.3 14.0 40.8 40.7

Incr Delay (d2), s/veh 3.5 0.1 7.3 10.2 2.9 2.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.7 1.3 15.4 17.8 3.0 2.5

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 43.7 2.7 20.6 24.1 43.7 43.4

LnGrp LOS D A C C D D

Approach Vol, veh/h 1419 2108 246

Approach Delay, s/veh 7.4 22.4 43.6

Approach LOS A C D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 14.7 65.3 80.0 12.3

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 10.3 50.1 11.5 8.7

Green Ext Time (p_c), s 0.0 10.1 15.2 0.1

Intersection Summary

HCM 6th Ctrl Delay 18.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions

9: Santa Juanita Ave (West) & Oak Ave PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 15.2

Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 351 8 28 494 8 19

Future Vol, veh/h 351 8 28 494 8 19

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 386 9 31 543 9 21

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 12.2 17.5 9

HCM LOS B C A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 30% 0% 5%

Vol Thru, % 0% 98% 95%

Vol Right, % 70% 2% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 27 359 522

LT Vol 8 0 28

Through Vol 0 351 494

RT Vol 19 8 0

Lane Flow Rate 30 395 574

Geometry Grp 1 1 1

Degree of Util (X) 0.046 0.502 0.707

Departure Headway (Hd) 5.617 4.585 4.438

Convergence, Y/N Yes Yes Yes

Cap 634 785 815

Service Time 3.683 2.614 2.463

HCM Lane V/C Ratio 0.047 0.503 0.704

HCM Control Delay 9 12.2 17.5

HCM Lane LOS A B C

HCM 95th-tile Q 0.1 2.9 6



HCM 6th AWSC Existing Conditions

10: Oak Ave & Santa Juanita Ave (East) PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 19.4

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 73 297 411 81 125 111

Future Vol, veh/h 73 297 411 81 125 111

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 80 326 452 89 137 122

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 20.8 21.8 12.1

HCM LOS C C B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 20% 0% 0% 100% 0%

Vol Thru, % 80% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 370 411 81 125 111

LT Vol 73 0 0 125 0

Through Vol 297 411 0 0 0

RT Vol 0 0 81 0 111

Lane Flow Rate 407 452 89 137 122

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.677 0.748 0.13 0.287 0.213

Departure Headway (Hd) 5.994 5.962 5.251 7.515 6.29

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 602 605 681 478 568

Service Time 4.04 3.707 2.996 5.273 4.048

HCM Lane V/C Ratio 0.676 0.747 0.131 0.287 0.215

HCM Control Delay 20.8 24.4 8.8 13.3 10.8

HCM Lane LOS C C A B B

HCM 95th-tile Q 5.2 6.6 0.4 1.2 0.8



HCM 6th AWSC Existing Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 28.1

Intersection LOS D

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 36 402 674 11 19 44

Future Vol, veh/h 36 402 674 11 19 44

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 38 419 702 11 20 46

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 15.9 37.6 10

HCM LOS C E A

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 8% 0% 100% 0%

Vol Thru, % 92% 98% 0% 0%

Vol Right, % 0% 2% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 438 685 19 44

LT Vol 36 0 19 0

Through Vol 402 674 0 0

RT Vol 0 11 0 44

Lane Flow Rate 456 714 20 46

Geometry Grp 2 2 7 7

Degree of Util (X) 0.624 0.921 0.042 0.082

Departure Headway (Hd) 4.926 4.648 7.686 6.457

Convergence, Y/N Yes Yes Yes Yes

Cap 725 778 469 558

Service Time 3.003 2.713 5.386 4.157

HCM Lane V/C Ratio 0.629 0.918 0.043 0.082

HCM Control Delay 15.9 37.6 10.7 9.7

HCM Lane LOS C E B A

HCM 95th-tile Q 4.4 12.9 0.1 0.3



HCM 6th Signalized Intersection Summary Existing Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 137 3 255 26 5 12 436 1283 21 22 907 220

Future Volume (veh/h) 137 3 255 26 5 12 436 1283 21 22 907 220

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 146 3 271 28 5 13 464 1365 22 23 965 234

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, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 163 4 249 166 33 64 483 2256 36 29 1065 258

Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.27 0.63 0.63 0.02 0.38 0.38

Sat Flow, veh/h 531 18 998 519 134 257 1781 3579 58 1781 2836 686

Grp Volume(v), veh/h 420 0 0 46 0 0 464 677 710 23 604 595

Grp Sat Flow(s),veh/h/ln 1547 0 0 909 0 0 1781 1777 1860 1781 1777 1746

Q Serve(g_s), s 34.8 0.0 0.0 0.0 0.0 0.0 41.1 36.5 36.5 2.1 51.5 51.8

Cycle Q Clear(g_c), s 40.0 0.0 0.0 5.2 0.0 0.0 41.1 36.5 36.5 2.1 51.5 51.8

Prop In Lane 0.35 0.65 0.61 0.28 1.00 0.03 1.00 0.39

Lane Grp Cap(c), veh/h 416 0 0 263 0 0 483 1120 1173 29 667 656

V/C Ratio(X) 1.01 0.00 0.00 0.17 0.00 0.00 0.96 0.60 0.61 0.79 0.90 0.91

Avail Cap(c_a), veh/h 416 0 0 263 0 0 500 1120 1173 278 765 752

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 61.2 0.0 0.0 46.8 0.0 0.0 57.5 17.7 17.7 78.5 47.3 47.4

Incr Delay (d2), s/veh 46.3 0.0 0.0 0.3 0.0 0.0 29.9 0.9 0.9 36.3 13.1 13.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 22.3 0.0 0.0 1.5 0.0 0.0 22.0 14.2 14.8 1.2 24.4 24.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 107.5 0.0 0.0 47.1 0.0 0.0 87.5 18.6 18.6 114.9 60.4 61.1

LnGrp LOS F A A D A A F B B F E E

Approach Vol, veh/h 420 46 1851 1222

Approach Delay, s/veh 107.5 47.1 35.9 61.8

Approach LOS F D D E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.3 107.2 45.7 48.2 66.4 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 4.1 38.5 42.0 43.1 53.8 7.2

Green Ext Time (p_c), s 0.0 10.2 0.0 0.3 6.4 0.2

Intersection Summary

HCM 6th Ctrl Delay 53.5

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Plus Project Conditions

8: Greenback Ln & American River Canyon Dr AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 54 1705 857 77 312 132

Future Volume (veh/h) 54 1705 857 77 312 132

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 55 1722 866 78 315 133

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 69 2389 1873 169 361 322

Arrive On Green 0.04 0.67 0.57 0.57 0.20 0.20

Sat Flow, veh/h 1781 3647 3390 297 1781 1585

Grp Volume(v), veh/h 55 1722 467 477 315 133

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1817 1781 1585

Q Serve(g_s), s 2.1 21.2 10.6 10.6 11.8 5.0

Cycle Q Clear(g_c), s 2.1 21.2 10.6 10.6 11.8 5.0

Prop In Lane 1.00 0.16 1.00 1.00

Lane Grp Cap(c), veh/h 69 2389 1009 1032 361 322

V/C Ratio(X) 0.79 0.72 0.46 0.46 0.87 0.41

Avail Cap(c_a), veh/h 530 3351 1673 1711 943 839

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 32.8 7.2 8.7 8.7 26.6 23.9

Incr Delay (d2), s/veh 7.4 0.6 0.2 0.2 2.6 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 4.7 3.0 3.1 4.8 1.8

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 40.2 7.7 8.9 8.9 29.2 24.2

LnGrp LOS D A A A C C

Approach Vol, veh/h 1777 944 448

Approach Delay, s/veh 8.7 8.9 27.7

Approach LOS A A C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 7.2 44.3 51.4 17.5

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 4.1 12.6 23.2 13.8

Green Ext Time (p_c), s 0.0 4.4 23.1 0.2

Intersection Summary

HCM 6th Ctrl Delay 11.5

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Plus Project Conditions

9: Santa Juanita Ave (West) & Oak Ave AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 12

Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 396 24 32 330 19 27

Future Vol, veh/h 396 24 32 330 19 27

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 417 25 34 347 20 28

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 12.6 11.7 8.9

HCM LOS B B A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 41% 0% 9%

Vol Thru, % 0% 94% 91%

Vol Right, % 59% 6% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 46 420 362

LT Vol 19 0 32

Through Vol 0 396 330

RT Vol 27 24 0

Lane Flow Rate 48 442 381

Geometry Grp 1 1 1

Degree of Util (X) 0.073 0.544 0.48

Departure Headway (Hd) 5.424 4.43 4.536

Convergence, Y/N Yes Yes Yes

Cap 658 813 793

Service Time 3.482 2.458 2.566

HCM Lane V/C Ratio 0.073 0.544 0.48

HCM Control Delay 8.9 12.6 11.7

HCM Lane LOS A B B

HCM 95th-tile Q 0.2 3.3 2.6



HCM 6th AWSC Existing Plus Project Conditions

10: Oak Ave & Santa Juanita Ave (East) AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 15.4

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 69 354 282 64 113 80

Future Vol, veh/h 69 354 282 64 113 80

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 73 373 297 67 119 84

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 19.7 12.5 11.1

HCM LOS C B B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 16% 0% 0% 100% 0%

Vol Thru, % 84% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 423 282 64 113 80

LT Vol 69 0 0 113 0

Through Vol 354 282 0 0 0

RT Vol 0 0 64 0 80

Lane Flow Rate 445 297 67 119 84

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.684 0.473 0.094 0.236 0.138

Departure Headway (Hd) 5.528 5.732 5.023 7.132 5.912

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 655 629 713 504 606

Service Time 3.552 3.46 2.751 4.871 3.65

HCM Lane V/C Ratio 0.679 0.472 0.094 0.236 0.139

HCM Control Delay 19.7 13.5 8.3 12.1 9.6

HCM Lane LOS C B A B A

HCM 95th-tile Q 5.4 2.5 0.3 0.9 0.5



HCM 6th AWSC Existing Plus Project Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 37.9

Intersection LOS E

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 90 546 326 8 27 82

Future Vol, veh/h 90 546 326 8 27 82

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 103 628 375 9 31 94

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 54.7 14.8 10.6

HCM LOS F B B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 14% 0% 100% 0%

Vol Thru, % 86% 98% 0% 0%

Vol Right, % 0% 2% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 636 334 27 82

LT Vol 90 0 27 0

Through Vol 546 326 0 0

RT Vol 0 8 0 82

Lane Flow Rate 731 384 31 94

Geometry Grp 2 2 7 7

Degree of Util (X) 0.999 0.56 0.066 0.169

Departure Headway (Hd) 4.922 5.255 7.673 6.445

Convergence, Y/N Yes Yes Yes Yes

Cap 746 687 466 556

Service Time 2.922 3.289 5.424 4.195

HCM Lane V/C Ratio 0.98 0.559 0.067 0.169

HCM Control Delay 54.7 14.8 11 10.5

HCM Lane LOS F B B B

HCM 95th-tile Q 16.5 3.5 0.2 0.6



HCM 6th Signalized Intersection Summary Existing Plus Project Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 190 3 358 38 6 25 168 692 12 14 1186 129

Future Volume (veh/h) 190 3 358 38 6 25 168 692 12 14 1186 129

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 200 3 377 40 6 26 177 728 13 15 1248 136

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 203 3 312 197 37 108 208 1954 35 18 1424 155

Arrive On Green 0.31 0.31 0.31 0.31 0.31 0.31 0.12 0.55 0.55 0.01 0.44 0.44

Sat Flow, veh/h 528 9 997 489 118 344 1781 3572 64 1781 3232 351

Grp Volume(v), veh/h 580 0 0 72 0 0 177 362 379 15 684 700

Grp Sat Flow(s),veh/h/ln 1534 0 0 951 0 0 1781 1777 1859 1781 1777 1807

Q Serve(g_s), s 34.1 0.0 0.0 0.0 0.0 0.0 12.5 14.8 14.8 1.1 44.8 45.2

Cycle Q Clear(g_c), s 40.0 0.0 0.0 5.9 0.0 0.0 12.5 14.8 14.8 1.1 44.8 45.2

Prop In Lane 0.34 0.65 0.56 0.36 1.00 0.03 1.00 0.19

Lane Grp Cap(c), veh/h 518 0 0 342 0 0 208 972 1017 18 783 796

V/C Ratio(X) 1.12 0.00 0.00 0.21 0.00 0.00 0.85 0.37 0.37 0.84 0.87 0.88

Avail Cap(c_a), veh/h 518 0 0 342 0 0 627 972 1017 349 960 976

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 45.1 0.0 0.0 31.9 0.0 0.0 55.4 16.5 16.5 63.1 32.5 32.6

Incr Delay (d2), s/veh 76.5 0.0 0.0 0.3 0.0 0.0 9.5 0.2 0.2 62.7 7.7 8.0

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 27.3 0.0 0.0 1.6 0.0 0.0 6.0 5.6 5.9 0.8 19.5 20.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 121.5 0.0 0.0 32.2 0.0 0.0 64.9 16.7 16.7 125.8 40.2 40.6

LnGrp LOS F A A C A A E B B F D D

Approach Vol, veh/h 580 72 918 1399

Approach Delay, s/veh 121.5 32.2 26.0 41.4

Approach LOS F C C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 6.0 76.1 45.7 19.6 62.5 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 3.1 16.8 42.0 14.5 47.2 7.9

Green Ext Time (p_c), s 0.0 4.4 0.0 0.5 9.1 0.4

Intersection Summary

HCM 6th Ctrl Delay 52.0

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions
8: Greenback Ln & American River Canyon Dr PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report
GHD

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 171 1230 1847 227 135 117
Future Volume (veh/h) 171 1230 1847 227 135 117
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 174 1255 1885 232 138 119
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 207 2884 2069 249 174 155
Arrive On Green 0.12 0.81 0.65 0.65 0.10 0.10
Sat Flow, veh/h 1781 3647 3287 385 1781 1585
Grp Volume(v), veh/h 174 1255 1031 1086 138 119
Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1801 1781 1585
Q Serve(g_s), s 9.1 9.8 46.2 50.7 7.2 6.9
Cycle Q Clear(g_c), s 9.1 9.8 46.2 50.7 7.2 6.9
Prop In Lane 1.00 0.21 1.00 1.00
Lane Grp Cap(c), veh/h 207 2884 1151 1167 174 155
V/C Ratio(X) 0.84 0.44 0.90 0.93 0.79 0.77
Avail Cap(c_a), veh/h 385 2884 1216 1232 685 610
HCM Platoon Ratio 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
Uniform Delay (d), s/veh 41.1 2.6 14.0 14.8 41.8 41.7
Incr Delay (d2), s/veh 3.5 0.1 8.4 11.9 3.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.0 1.4 16.7 19.4 3.2 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.6 2.7 22.4 26.6 44.9 44.7
LnGrp LOS D A C C D D
Approach Vol, veh/h 1429 2117 257
Approach Delay, s/veh 7.8 24.6 44.8
Approach LOS A C D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.5 66.6 82.1 12.8
Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5
Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5
Max Q Clear Time (g_c+I1), s 11.1 52.7 11.8 9.2
Green Ext Time (p_c), s 0.0 8.8 15.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 19.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions
9: Santa Juanita Ave (West) & Oak Ave PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report
GHD

Intersection
Intersection Delay, s/veh 15.6
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 364 8 28 500 8 19
Future Vol, veh/h 364 8 28 500 8 19
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 400 9 31 549 9 21
Number of Lanes 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 1 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 1 0 1
HCM Control Delay 12.6 18 9
HCM LOS B C A
   

Lane NBLn1 EBLn1 WBLn1
Vol Left, % 30% 0% 5%
Vol Thru, % 0% 98% 95%
Vol Right, % 70% 2% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 27 372 528
LT Vol 8 0 28
Through Vol 0 364 500
RT Vol 19 8 0
Lane Flow Rate 30 409 580
Geometry Grp 1 1 1
Degree of Util (X) 0.047 0.522 0.718
Departure Headway (Hd) 5.66 4.593 4.454
Convergence, Y/N Yes Yes Yes
Cap 629 785 812
Service Time 3.73 2.626 2.482
HCM Lane V/C Ratio 0.048 0.521 0.714
HCM Control Delay 9 12.6 18
HCM Lane LOS A B C
HCM 95th-tile Q 0.1 3.1 6.3



HCM 6th AWSC Existing Conditions
10: Oak Ave & Santa Juanita Ave (East) PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report
GHD

Intersection
Intersection Delay, s/veh 20.3
Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 73 310 417 81 125 111
Future Vol, veh/h 73 310 417 81 125 111
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 80 341 458 89 137 122
Number of Lanes 0 1 1 1 1 1

Approach EB WB SB
Opposing Approach WB EB      
Opposing Lanes 2 1 0
Conflicting Approach Left SB      WB
Conflicting Lanes Left 2 0 2
Conflicting Approach Right      SB EB
Conflicting Lanes Right 0 2 1
HCM Control Delay 22.1 22.8 12.2
HCM LOS C C B
   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 19% 0% 0% 100% 0%
Vol Thru, % 81% 100% 0% 0% 0%
Vol Right, % 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 383 417 81 125 111
LT Vol 73 0 0 125 0
Through Vol 310 417 0 0 0
RT Vol 0 0 81 0 111
Lane Flow Rate 421 458 89 137 122
Geometry Grp 4 7 7 7 7
Degree of Util (X) 0.703 0.762 0.13 0.289 0.215
Departure Headway (Hd) 6.01 5.987 5.277 7.566 6.341
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 602 605 677 474 565
Service Time 4.059 3.736 3.025 5.329 4.102
HCM Lane V/C Ratio 0.699 0.757 0.131 0.289 0.216
HCM Control Delay 22.1 25.5 8.8 13.4 10.8
HCM Lane LOS C D A B B
HCM 95th-tile Q 5.7 6.9 0.4 1.2 0.8



HCM 6th AWSC Existing Conditions
11: Oak Ave Pkwy & Baldwin Dam Rd PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report
GHD

Intersection
Intersection Delay, s/veh 30.4
Intersection LOS D

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 36 409 687 11 19 44
Future Vol, veh/h 36 409 687 11 19 44
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 426 716 11 20 46
Number of Lanes 0 1 1 0 1 1

Approach EB WB SB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left SB      WB
Conflicting Lanes Left 2 0 1
Conflicting Approach Right      SB EB
Conflicting Lanes Right 0 2 1
HCM Control Delay 16.4 41.1 10.1
HCM LOS C E B
   

Lane EBLn1 WBLn1 SBLn1 SBLn2
Vol Left, % 8% 0% 100% 0%
Vol Thru, % 92% 98% 0% 0%
Vol Right, % 0% 2% 0% 100%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 445 698 19 44
LT Vol 36 0 19 0
Through Vol 409 687 0 0
RT Vol 0 11 0 44
Lane Flow Rate 464 727 20 46
Geometry Grp 2 2 7 7
Degree of Util (X) 0.636 0.941 0.043 0.083
Departure Headway (Hd) 4.943 4.66 7.733 6.503
Convergence, Y/N Yes Yes Yes Yes
Cap 723 771 466 554
Service Time 3.025 2.728 5.433 4.203
HCM Lane V/C Ratio 0.642 0.943 0.043 0.083
HCM Control Delay 16.4 41.1 10.8 9.8
HCM Lane LOS C E B A
HCM 95th-tile Q 4.6 13.8 0.1 0.3



HCM 6th Signalized Intersection Summary Existing Conditions
12: Folsom Auburn Rd & Oak Ave Pkwy PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 3 258 26 5 12 445 1283 21 22 907 224
Future Volume (veh/h) 141 3 258 26 5 12 445 1283 21 22 907 224
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 150 3 274 28 5 13 473 1365 22 23 965 238
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 163 4 244 165 33 64 496 2267 37 29 1049 258
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.28 0.63 0.63 0.02 0.37 0.37
Sat Flow, veh/h 538 16 992 523 136 259 1781 3579 58 1781 2826 695
Grp Volume(v), veh/h 427 0 0 46 0 0 473 677 710 23 606 597
Grp Sat Flow(s),veh/h/ln 1546 0 0 918 0 0 1781 1777 1860 1781 1777 1744
Q Serve(g_s), s 33.7 0.0 0.0 0.0 0.0 0.0 41.3 35.8 35.8 2.0 51.6 51.9
Cycle Q Clear(g_c), s 38.9 0.0 0.0 5.2 0.0 0.0 41.3 35.8 35.8 2.0 51.6 51.9
Prop In Lane 0.35 0.64 0.61 0.28 1.00 0.03 1.00 0.40
Lane Grp Cap(c), veh/h 410 0 0 262 0 0 496 1126 1178 29 660 647
V/C Ratio(X) 1.04 0.00 0.00 0.18 0.00 0.00 0.95 0.60 0.60 0.79 0.92 0.92
Avail Cap(c_a), veh/h 410 0 0 262 0 0 554 1126 1178 281 715 702
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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 60.9 0.0 0.0 46.8 0.0 0.0 56.2 17.2 17.2 77.7 47.5 47.6
Incr Delay (d2), s/veh 55.5 0.0 0.0 0.3 0.0 0.0 25.7 0.9 0.9 36.4 16.2 17.0
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 22.9 0.0 0.0 1.4 0.0 0.0 21.6 13.8 14.5 1.2 25.0 24.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 116.4 0.0 0.0 47.1 0.0 0.0 81.8 18.1 18.1 114.1 63.8 64.6
LnGrp LOS F A A D A A F B B F E E
Approach Vol, veh/h 427 46 1860 1226
Approach Delay, s/veh 116.4 47.1 34.3 65.1
Approach LOS F D C E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.3 106.6 44.6 48.8 65.0 44.6
Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7
Max Green Setting (Gmax), s * 25 * 91 * 39 * 49 * 64 * 39
Max Q Clear Time (g_c+I1), s 4.0 37.8 40.9 43.3 53.9 7.2
Green Ext Time (p_c), s 0.0 11.5 0.0 0.8 5.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 54.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Conditions

8: Greenback Ln & American River Canyon Dr AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 65 1955 1000 90 315 135

Future Volume (veh/h) 65 1955 1000 90 315 135

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 66 1975 1010 91 318 136

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 85 2464 1946 175 357 318

Arrive On Green 0.05 0.69 0.59 0.59 0.20 0.20

Sat Flow, veh/h 1781 3647 3390 297 1781 1585

Grp Volume(v), veh/h 66 1975 544 557 318 136

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1817 1781 1585

Q Serve(g_s), s 3.0 31.1 14.7 14.7 14.1 6.1

Cycle Q Clear(g_c), s 3.0 31.1 14.7 14.7 14.1 6.1

Prop In Lane 1.00 0.16 1.00 1.00

Lane Grp Cap(c), veh/h 85 2464 1049 1072 357 318

V/C Ratio(X) 0.78 0.80 0.52 0.52 0.89 0.43

Avail Cap(c_a), veh/h 450 2849 1422 1454 802 713

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 38.2 8.6 9.8 9.8 31.5 28.3

Incr Delay (d2), s/veh 5.7 1.6 0.2 0.2 3.1 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 8.0 4.5 4.6 6.0 2.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 43.8 10.2 10.1 10.1 34.6 28.7

LnGrp LOS D B B B C C

Approach Vol, veh/h 2041 1101 454

Approach Delay, s/veh 11.3 10.1 32.8

Approach LOS B B C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 8.4 53.0 61.3 19.8

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 5.0 16.7 33.1 16.1

Green Ext Time (p_c), s 0.0 5.5 23.1 0.2

Intersection Summary

HCM 6th Ctrl Delay 13.6

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Conditions

9: Santa Juanita Ave (West) & Oak Ave AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 12.2

Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 405 25 35 325 20 30

Future Vol, veh/h 405 25 35 325 20 30

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 426 26 37 342 21 32

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 13 11.8 9

HCM LOS B B A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 40% 0% 10%

Vol Thru, % 0% 94% 90%

Vol Right, % 60% 6% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 50 430 360

LT Vol 20 0 35

Through Vol 0 405 325

RT Vol 30 25 0

Lane Flow Rate 53 453 379

Geometry Grp 1 1 1

Degree of Util (X) 0.079 0.558 0.48

Departure Headway (Hd) 5.433 4.442 4.562

Convergence, Y/N Yes Yes Yes

Cap 656 810 788

Service Time 3.494 2.471 2.593

HCM Lane V/C Ratio 0.081 0.559 0.481

HCM Control Delay 9 13 11.8

HCM Lane LOS A B B

HCM 95th-tile Q 0.3 3.5 2.6



HCM 6th AWSC Cumulative Conditions

10: Oak Ave & Santa Juanita Ave (East) AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 15.9

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 75 360 275 70 115 85

Future Vol, veh/h 75 360 275 70 115 85

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 79 379 289 74 121 89

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 20.8 12.5 11.1

HCM LOS C B B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 17% 0% 0% 100% 0%

Vol Thru, % 83% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 435 275 70 115 85

LT Vol 75 0 0 115 0

Through Vol 360 275 0 0 0

RT Vol 0 0 70 0 85

Lane Flow Rate 458 289 74 121 89

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.706 0.465 0.104 0.241 0.148

Departure Headway (Hd) 5.552 5.778 5.069 7.165 5.945

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 650 625 707 501 603

Service Time 3.579 3.508 2.799 4.904 3.684

HCM Lane V/C Ratio 0.705 0.462 0.105 0.242 0.148

HCM Control Delay 20.8 13.5 8.4 12.2 9.7

HCM Lane LOS C B A B A

HCM 95th-tile Q 5.8 2.5 0.3 0.9 0.5



HCM 6th AWSC Cumulative Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 34.4

Intersection LOS D

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 95 560 340 10 30 90

Future Vol, veh/h 95 560 340 10 30 90

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 103 609 370 11 33 98

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 49.4 14.6 10.6

HCM LOS E B B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 15% 0% 100% 0%

Vol Thru, % 85% 97% 0% 0%

Vol Right, % 0% 3% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 655 350 30 90

LT Vol 95 0 30 0

Through Vol 560 340 0 0

RT Vol 0 10 0 90

Lane Flow Rate 712 380 33 98

Geometry Grp 2 2 7 7

Degree of Util (X) 0.976 0.554 0.069 0.174

Departure Headway (Hd) 4.933 5.247 7.628 6.4

Convergence, Y/N Yes Yes Yes Yes

Cap 740 689 469 560

Service Time 2.933 3.282 5.38 4.151

HCM Lane V/C Ratio 0.962 0.552 0.07 0.175

HCM Control Delay 49.4 14.6 10.9 10.5

HCM Lane LOS E B B B

HCM 95th-tile Q 15.3 3.4 0.2 0.6



HCM 6th Signalized Intersection Summary Cumulative Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 195 5 370 40 10 30 175 725 15 15 1240 135

Future Volume (veh/h) 195 5 370 40 10 30 175 725 15 15 1240 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 205 5 389 42 11 32 184 763 16 16 1305 142

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 193 4 298 178 53 115 214 2001 42 19 1465 159

Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.12 0.56 0.56 0.01 0.45 0.45

Sat Flow, veh/h 520 13 987 454 175 380 1781 3559 75 1781 3233 350

Grp Volume(v), veh/h 599 0 0 85 0 0 184 381 398 16 715 732

Grp Sat Flow(s),veh/h/ln 1520 0 0 1008 0 0 1781 1777 1857 1781 1777 1807

Q Serve(g_s), s 32.9 0.0 0.0 0.0 0.0 0.0 13.4 15.8 15.8 1.2 48.8 49.4

Cycle Q Clear(g_c), s 40.0 0.0 0.0 7.1 0.0 0.0 13.4 15.8 15.8 1.2 48.8 49.4

Prop In Lane 0.34 0.65 0.49 0.38 1.00 0.04 1.00 0.19

Lane Grp Cap(c), veh/h 495 0 0 345 0 0 214 999 1044 19 805 819

V/C Ratio(X) 1.21 0.00 0.00 0.25 0.00 0.00 0.86 0.38 0.38 0.84 0.89 0.89

Avail Cap(c_a), veh/h 495 0 0 345 0 0 605 999 1044 336 925 941

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 47.6 0.0 0.0 34.4 0.0 0.0 57.2 16.2 16.2 65.4 33.2 33.3

Incr Delay (d2), s/veh 111.9 0.0 0.0 0.4 0.0 0.0 9.8 0.2 0.2 57.8 9.6 10.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 31.7 0.0 0.0 2.1 0.0 0.0 6.4 6.0 6.3 0.8 21.7 22.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 159.5 0.0 0.0 34.8 0.0 0.0 67.0 16.4 16.4 123.2 42.7 43.4

LnGrp LOS F A A C A A E B B F D D

Approach Vol, veh/h 599 85 963 1463

Approach Delay, s/veh 159.5 34.8 26.1 43.9

Approach LOS F C C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 6.1 80.7 45.7 20.6 66.3 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 3.2 17.8 42.0 15.4 51.4 9.1

Green Ext Time (p_c), s 0.0 4.7 0.0 0.5 8.6 0.5

Intersection Summary

HCM 6th Ctrl Delay 60.4

HCM 6th LOS E

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Conditions

8: Greenback Ln & American River Canyon Dr PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 185 1410 2155 260 135 120

Future Volume (veh/h) 185 1410 2155 260 135 120

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 189 1439 2199 265 138 122

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 221 2904 2076 245 173 154

Arrive On Green 0.12 0.82 0.65 0.65 0.10 0.10

Sat Flow, veh/h 1781 3647 3295 378 1781 1585

Grp Volume(v), veh/h 189 1439 1200 1264 138 122

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1802 1781 1585

Q Serve(g_s), s 10.4 12.5 64.9 64.9 7.6 7.5

Cycle Q Clear(g_c), s 10.4 12.5 64.9 64.9 7.6 7.5

Prop In Lane 1.00 0.21 1.00 1.00

Lane Grp Cap(c), veh/h 221 2904 1152 1169 173 154

V/C Ratio(X) 0.86 0.50 1.04 1.08 0.80 0.79

Avail Cap(c_a), veh/h 365 2904 1152 1169 650 578

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 43.0 2.8 17.6 17.6 44.2 44.2

Incr Delay (d2), s/veh 5.1 0.2 38.1 51.2 3.2 3.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.7 1.9 32.6 37.3 3.4 3.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 48.1 3.0 55.7 68.8 47.5 47.7

LnGrp LOS D A F F D D

Approach Vol, veh/h 1628 2464 260

Approach Delay, s/veh 8.2 62.4 47.6

Approach LOS A E D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 16.9 70.0 86.9 13.2

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 12.4 66.9 14.5 9.6

Green Ext Time (p_c), s 0.0 0.0 18.8 0.1

Intersection Summary

HCM 6th Ctrl Delay 41.2

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Conditions

9: Santa Juanita Ave (West) & Oak Ave PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 15.6

Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 360 10 30 505 10 20

Future Vol, veh/h 360 10 30 505 10 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 391 11 33 549 11 22

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 12.4 18.1 9.1

HCM LOS B C A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 33% 0% 6%

Vol Thru, % 0% 97% 94%

Vol Right, % 67% 3% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 30 370 535

LT Vol 10 0 30

Through Vol 0 360 505

RT Vol 20 10 0

Lane Flow Rate 33 402 582

Geometry Grp 1 1 1

Degree of Util (X) 0.051 0.514 0.72

Departure Headway (Hd) 5.681 4.603 4.458

Convergence, Y/N Yes Yes Yes

Cap 626 784 814

Service Time 3.752 2.633 2.485

HCM Lane V/C Ratio 0.053 0.513 0.715

HCM Control Delay 9.1 12.4 18.1

HCM Lane LOS A B C

HCM 95th-tile Q 0.2 3 6.3



HCM 6th AWSC Cumulative Conditions

10: Oak Ave & Santa Juanita Ave (East) PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 20

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 75 305 420 85 130 115

Future Vol, veh/h 75 305 420 85 130 115

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 82 332 457 92 141 125

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 21.6 22.6 12.3

HCM LOS C C B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 20% 0% 0% 100% 0%

Vol Thru, % 80% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 380 420 85 130 115

LT Vol 75 0 0 130 0

Through Vol 305 420 0 0 0

RT Vol 0 0 85 0 115

Lane Flow Rate 413 457 92 141 125

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.692 0.761 0.136 0.297 0.22

Departure Headway (Hd) 6.033 6.003 5.292 7.554 6.329

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 599 603 675 475 565

Service Time 4.084 3.753 3.042 5.316 4.09

HCM Lane V/C Ratio 0.689 0.758 0.136 0.297 0.221

HCM Control Delay 21.6 25.4 8.9 13.5 10.9

HCM Lane LOS C D A B B

HCM 95th-tile Q 5.4 6.9 0.5 1.2 0.8



HCM 6th AWSC Cumulative Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 35.5

Intersection LOS E

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 40 420 705 15 20 50

Future Vol, veh/h 40 420 705 15 20 50

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 42 438 734 16 21 52

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 17.6 49.4 10.3

HCM LOS C E B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 9% 0% 100% 0%

Vol Thru, % 91% 98% 0% 0%

Vol Right, % 0% 2% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 460 720 20 50

LT Vol 40 0 20 0

Through Vol 420 705 0 0

RT Vol 0 15 0 50

Lane Flow Rate 479 750 21 52

Geometry Grp 2 2 7 7

Degree of Util (X) 0.666 0.98 0.045 0.096

Departure Headway (Hd) 5.002 4.706 7.832 6.601

Convergence, Y/N Yes Yes Yes Yes

Cap 714 765 460 546

Service Time 3.095 2.784 5.532 4.301

HCM Lane V/C Ratio 0.671 0.98 0.046 0.095

HCM Control Delay 17.6 49.4 10.9 10

HCM Lane LOS C E B A

HCM 95th-tile Q 5.1 15.7 0.1 0.3



HCM 6th Signalized Intersection Summary Cumulative Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 145 5 270 30 10 15 455 1340 25 25 950 230

Future Volume (veh/h) 145 5 270 30 10 15 455 1340 25 25 950 230

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 154 5 287 32 11 16 484 1426 27 27 1011 245

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, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 157 5 238 150 53 63 484 2278 43 35 1096 265

Arrive On Green 0.24 0.24 0.24 0.24 0.24 0.24 0.27 0.64 0.64 0.02 0.39 0.39

Sat Flow, veh/h 528 19 986 483 221 262 1781 3568 67 1781 2838 685

Grp Volume(v), veh/h 446 0 0 59 0 0 484 710 743 27 632 624

Grp Sat Flow(s),veh/h/ln 1533 0 0 966 0 0 1781 1777 1858 1781 1777 1746

Q Serve(g_s), s 33.2 0.0 0.0 0.0 0.0 0.0 45.0 39.8 39.9 2.5 56.1 56.5

Cycle Q Clear(g_c), s 40.0 0.0 0.0 6.8 0.0 0.0 45.0 39.8 39.9 2.5 56.1 56.5

Prop In Lane 0.35 0.64 0.54 0.27 1.00 0.04 1.00 0.39

Lane Grp Cap(c), veh/h 400 0 0 267 0 0 484 1135 1187 35 686 674

V/C Ratio(X) 1.12 0.00 0.00 0.22 0.00 0.00 1.00 0.63 0.63 0.78 0.92 0.93

Avail Cap(c_a), veh/h 400 0 0 267 0 0 484 1135 1187 269 741 728

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 64.0 0.0 0.0 49.8 0.0 0.0 60.2 18.0 18.0 80.8 48.4 48.5

Incr Delay (d2), s/veh 80.3 0.0 0.0 0.4 0.0 0.0 40.7 1.1 1.0 30.3 16.1 17.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 25.8 0.0 0.0 2.0 0.0 0.0 25.2 15.5 16.2 1.4 27.0 26.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 144.3 0.0 0.0 50.2 0.0 0.0 101.0 19.1 19.1 111.1 64.5 65.7

LnGrp LOS F A A D A A F B B F E E

Approach Vol, veh/h 446 59 1937 1283

Approach Delay, s/veh 144.3 50.2 39.5 66.0

Approach LOS F D D E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.9 111.9 45.7 49.7 70.1 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 4.5 41.9 42.0 47.0 58.5 8.8

Green Ext Time (p_c), s 0.0 10.6 0.0 0.0 5.4 0.3

Intersection Summary

HCM 6th Ctrl Delay 61.4

HCM 6th LOS E

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Plus Project Conditions

8: Greenback Ln & American River Canyon Dr AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 66 1955 1000 91 327 141

Future Volume (veh/h) 66 1955 1000 91 327 141

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 67 1975 1010 92 330 142

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 86 2447 1928 176 369 328

Arrive On Green 0.05 0.69 0.59 0.59 0.21 0.21

Sat Flow, veh/h 1781 3647 3387 300 1781 1585

Grp Volume(v), veh/h 67 1975 545 557 330 142

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1816 1781 1585

Q Serve(g_s), s 3.1 32.1 15.1 15.1 14.8 6.4

Cycle Q Clear(g_c), s 3.1 32.1 15.1 15.1 14.8 6.4

Prop In Lane 1.00 0.17 1.00 1.00

Lane Grp Cap(c), veh/h 86 2447 1040 1063 369 328

V/C Ratio(X) 0.78 0.81 0.52 0.52 0.90 0.43

Avail Cap(c_a), veh/h 444 2807 1401 1433 790 703

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 38.7 9.0 10.2 10.2 31.8 28.4

Incr Delay (d2), s/veh 5.6 1.7 0.3 0.2 3.1 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 8.5 4.7 4.8 6.3 2.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 44.3 10.7 10.4 10.4 34.9 28.8

LnGrp LOS D B B B C C

Approach Vol, veh/h 2042 1102 472

Approach Delay, s/veh 11.8 10.4 33.0

Approach LOS B B C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 8.5 53.3 61.8 20.5

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 5.1 17.1 34.1 16.8

Green Ext Time (p_c), s 0.0 5.5 22.6 0.2

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Plus Project Conditions

9: Santa Juanita Ave (West) & Oak Ave AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 12.5

Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 409 25 35 337 20 30

Future Vol, veh/h 409 25 35 337 20 30

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 431 26 37 355 21 32

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 13.2 12.1 9

HCM LOS B B A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 40% 0% 9%

Vol Thru, % 0% 94% 91%

Vol Right, % 60% 6% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 50 434 372

LT Vol 20 0 35

Through Vol 0 409 337

RT Vol 30 25 0

Lane Flow Rate 53 457 392

Geometry Grp 1 1 1

Degree of Util (X) 0.08 0.565 0.497

Departure Headway (Hd) 5.468 4.456 4.567

Convergence, Y/N Yes Yes Yes

Cap 652 809 787

Service Time 3.532 2.488 2.6

HCM Lane V/C Ratio 0.081 0.565 0.498

HCM Control Delay 9 13.2 12.1

HCM Lane LOS A B B

HCM 95th-tile Q 0.3 3.6 2.8



HCM 6th AWSC Cumulative Plus Project Conditions

10: Oak Ave & Santa Juanita Ave (East) AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 16.3

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 75 364 287 70 115 85

Future Vol, veh/h 75 364 287 70 115 85

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 79 383 302 74 121 89

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 21.4 12.8 11.2

HCM LOS C B B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 17% 0% 0% 100% 0%

Vol Thru, % 83% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 439 287 70 115 85

LT Vol 75 0 0 115 0

Through Vol 364 287 0 0 0

RT Vol 0 0 70 0 85

Lane Flow Rate 462 302 74 121 89

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.715 0.486 0.104 0.242 0.149

Departure Headway (Hd) 5.573 5.79 5.08 7.207 5.987

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 652 622 706 499 599

Service Time 3.6 3.519 2.81 4.948 3.726

HCM Lane V/C Ratio 0.709 0.486 0.105 0.242 0.149

HCM Control Delay 21.4 13.9 8.4 12.2 9.8

HCM Lane LOS C B A B A

HCM 95th-tile Q 6 2.7 0.3 0.9 0.5



HCM 6th AWSC Cumulative Plus Project Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 36.6

Intersection LOS E

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 95 569 344 10 30 90

Future Vol, veh/h 95 569 344 10 30 90

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 103 618 374 11 33 98

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 52.9 14.9 10.7

HCM LOS F B B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 14% 0% 100% 0%

Vol Thru, % 86% 97% 0% 0%

Vol Right, % 0% 3% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 664 354 30 90

LT Vol 95 0 30 0

Through Vol 569 344 0 0

RT Vol 0 10 0 90

Lane Flow Rate 722 385 33 98

Geometry Grp 2 2 7 7

Degree of Util (X) 0.991 0.563 0.069 0.175

Departure Headway (Hd) 4.943 5.264 7.662 6.433

Convergence, Y/N Yes Yes Yes Yes

Cap 736 685 467 557

Service Time 2.943 3.298 5.415 4.186

HCM Lane V/C Ratio 0.981 0.562 0.071 0.176

HCM Control Delay 52.9 14.9 11 10.6

HCM Lane LOS F B B B

HCM 95th-tile Q 16 3.5 0.2 0.6



HCM 6th Signalized Intersection Summary Cumulative Plus Project Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy AM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 198 5 376 40 10 30 177 725 15 15 1240 137

Future Volume (veh/h) 198 5 376 40 10 30 177 725 15 15 1240 137

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 208 5 396 42 11 32 186 763 16 16 1305 144

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 193 4 297 177 53 114 216 2006 42 19 1463 161

Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.12 0.56 0.56 0.01 0.45 0.45

Sat Flow, veh/h 519 12 989 453 175 379 1781 3559 75 1781 3228 355

Grp Volume(v), veh/h 609 0 0 85 0 0 186 381 398 16 716 733

Grp Sat Flow(s),veh/h/ln 1520 0 0 1007 0 0 1781 1777 1857 1781 1777 1806

Q Serve(g_s), s 32.9 0.0 0.0 0.0 0.0 0.0 13.6 15.8 15.8 1.2 49.0 49.7

Cycle Q Clear(g_c), s 40.0 0.0 0.0 7.1 0.0 0.0 13.6 15.8 15.8 1.2 49.0 49.7

Prop In Lane 0.34 0.65 0.49 0.38 1.00 0.04 1.00 0.20

Lane Grp Cap(c), veh/h 494 0 0 343 0 0 216 1001 1046 19 805 819

V/C Ratio(X) 1.23 0.00 0.00 0.25 0.00 0.00 0.86 0.38 0.38 0.83 0.89 0.90

Avail Cap(c_a), veh/h 494 0 0 343 0 0 603 1001 1046 335 922 937

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 47.8 0.0 0.0 34.6 0.0 0.0 57.3 16.1 16.1 65.6 33.3 33.5

Incr Delay (d2), s/veh 121.7 0.0 0.0 0.4 0.0 0.0 9.8 0.2 0.2 57.7 9.7 10.2

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 33.0 0.0 0.0 2.1 0.0 0.0 6.5 6.0 6.3 0.8 21.8 22.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 169.5 0.0 0.0 35.0 0.0 0.0 67.1 16.4 16.3 123.4 43.0 43.7

LnGrp LOS F A A D A A E B B F D D

Approach Vol, veh/h 609 85 965 1465

Approach Delay, s/veh 169.5 35.0 26.1 44.2

Approach LOS F D C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 6.1 81.1 45.7 20.8 66.5 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 3.2 17.8 42.0 15.6 51.7 9.1

Green Ext Time (p_c), s 0.0 4.7 0.0 0.5 8.6 0.5

Intersection Summary

HCM 6th Ctrl Delay 62.8

HCM 6th LOS E

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Plus Project Conditions

8: Greenback Ln & American River Canyon Dr PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 195 1410 2155 268 140 126

Future Volume (veh/h) 195 1410 2155 268 140 126

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 199 1439 2199 273 143 129

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 230 2895 2044 248 179 159

Arrive On Green 0.13 0.81 0.64 0.64 0.10 0.10

Sat Flow, veh/h 1781 3647 3283 388 1781 1585

Grp Volume(v), veh/h 199 1439 1204 1268 143 129

Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1801 1781 1585

Q Serve(g_s), s 11.1 12.8 64.9 64.9 8.0 8.1

Cycle Q Clear(g_c), s 11.1 12.8 64.9 64.9 8.0 8.1

Prop In Lane 1.00 0.22 1.00 1.00

Lane Grp Cap(c), veh/h 230 2895 1139 1154 179 159

V/C Ratio(X) 0.86 0.50 1.06 1.10 0.80 0.81

Avail Cap(c_a), veh/h 361 2895 1139 1154 642 571

HCM Platoon Ratio 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

Uniform Delay (d), s/veh 43.2 2.9 18.2 18.2 44.5 44.6

Incr Delay (d2), s/veh 7.8 0.2 43.3 57.7 3.1 3.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 5.2 2.1 34.5 39.6 3.6 3.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 51.0 3.1 61.5 75.9 47.6 48.3

LnGrp LOS D A F F D D

Approach Vol, veh/h 1638 2472 272

Approach Delay, s/veh 8.9 68.9 47.9

Approach LOS A E D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 17.6 70.0 87.6 13.7

Change Period (Y+Rc), s 4.5 5.1 * 5.1 3.5

Max Green Setting (Gmax), s 20.5 64.9 * 65 36.5

Max Q Clear Time (g_c+I1), s 13.1 66.9 14.8 10.1

Green Ext Time (p_c), s 0.0 0.0 18.8 0.1

Intersection Summary

HCM 6th Ctrl Delay 45.2

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Plus Project Conditions

9: Santa Juanita Ave (West) & Oak Ave PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 16

Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 373 10 30 511 10 20

Future Vol, veh/h 373 10 30 511 10 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 405 11 33 555 11 22

Number of Lanes 1 0 0 1 1 0

Approach EB WB NB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left      NB EB

Conflicting Lanes Left 0 1 1

Conflicting Approach Right NB      WB

Conflicting Lanes Right 1 0 1

HCM Control Delay 12.8 18.7 9.1

HCM LOS B C A

   

Lane NBLn1 EBLn1 WBLn1

Vol Left, % 33% 0% 6%

Vol Thru, % 0% 97% 94%

Vol Right, % 67% 3% 0%

Sign Control Stop Stop Stop

Traffic Vol by Lane 30 383 541

LT Vol 10 0 30

Through Vol 0 373 511

RT Vol 20 10 0

Lane Flow Rate 33 416 588

Geometry Grp 1 1 1

Degree of Util (X) 0.052 0.533 0.731

Departure Headway (Hd) 5.724 4.612 4.474

Convergence, Y/N Yes Yes Yes

Cap 622 783 806

Service Time 3.797 2.646 2.503

HCM Lane V/C Ratio 0.053 0.531 0.73

HCM Control Delay 9.1 12.8 18.7

HCM Lane LOS A B C

HCM 95th-tile Q 0.2 3.2 6.6



HCM 6th AWSC Cumulative Plus Project Conditions

10: Oak Ave & Santa Juanita Ave (East) PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 21.1

Intersection LOS C

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 75 318 426 85 130 115

Future Vol, veh/h 75 318 426 85 130 115

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 82 346 463 92 141 125

Number of Lanes 0 1 1 1 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 2 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 2

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 23.1 23.7 12.4

HCM LOS C C B

   

Lane EBLn1 WBLn1 WBLn2 SBLn1 SBLn2

Vol Left, % 19% 0% 0% 100% 0%

Vol Thru, % 81% 100% 0% 0% 0%

Vol Right, % 0% 0% 100% 0% 100%

Sign Control Stop Stop Stop Stop Stop

Traffic Vol by Lane 393 426 85 130 115

LT Vol 75 0 0 130 0

Through Vol 318 426 0 0 0

RT Vol 0 0 85 0 115

Lane Flow Rate 427 463 92 141 125

Geometry Grp 4 7 7 7 7

Degree of Util (X) 0.718 0.776 0.137 0.299 0.222

Departure Headway (Hd) 6.051 6.032 5.321 7.609 6.383

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 598 597 672 472 560

Service Time 4.103 3.782 3.071 5.373 4.146

HCM Lane V/C Ratio 0.714 0.776 0.137 0.299 0.223

HCM Control Delay 23.1 26.7 8.9 13.6 11

HCM Lane LOS C D A B B

HCM 95th-tile Q 5.9 7.2 0.5 1.2 0.8



HCM 6th AWSC Cumulative Plus Project Conditions

11: Oak Ave Pkwy & Baldwin Dam Rd PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Intersection

Intersection Delay, s/veh 38.7

Intersection LOS E

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 40 427 718 15 20 50

Future Vol, veh/h 40 427 718 15 20 50

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 42 445 748 16 21 52

Number of Lanes 0 1 1 0 1 1

Approach EB WB SB

Opposing Approach WB EB      

Opposing Lanes 1 1 0

Conflicting Approach Left SB      WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right      SB EB

Conflicting Lanes Right 0 2 1

HCM Control Delay 18.2 54.5 10.3

HCM LOS C F B

   

Lane EBLn1 WBLn1 SBLn1 SBLn2

Vol Left, % 9% 0% 100% 0%

Vol Thru, % 91% 98% 0% 0%

Vol Right, % 0% 2% 0% 100%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 467 733 20 50

LT Vol 40 0 20 0

Through Vol 427 718 0 0

RT Vol 0 15 0 50

Lane Flow Rate 486 764 21 52

Geometry Grp 2 2 7 7

Degree of Util (X) 0.678 1.001 0.045 0.094

Departure Headway (Hd) 5.02 4.718 7.879 6.647

Convergence, Y/N Yes Yes Yes Yes

Cap 710 764 457 542

Service Time 3.109 2.79 5.579 4.347

HCM Lane V/C Ratio 0.685 1 0.046 0.096

HCM Control Delay 18.2 54.5 10.9 10

HCM Lane LOS C F B A

HCM 95th-tile Q 5.3 16.8 0.1 0.3



HCM 6th Signalized Intersection Summary Cumulative Plus Project Conditions

12: Folsom Auburn Rd & Oak Ave Pkwy PM Peak Hour

American Canyon Terrace Apartment Synchro 10 Report

GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 149 5 273 30 10 15 464 1340 25 25 950 234

Future Volume (veh/h) 149 5 273 30 10 15 464 1340 25 25 950 234

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 159 5 290 32 11 16 494 1426 27 27 1011 249

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, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 159 4 236 151 54 64 484 2280 43 35 1094 269

Arrive On Green 0.24 0.24 0.24 0.24 0.24 0.24 0.27 0.64 0.64 0.02 0.39 0.39

Sat Flow, veh/h 536 17 978 488 223 264 1781 3568 67 1781 2827 694

Grp Volume(v), veh/h 454 0 0 59 0 0 494 710 743 27 634 626

Grp Sat Flow(s),veh/h/ln 1531 0 0 975 0 0 1781 1777 1858 1781 1777 1744

Q Serve(g_s), s 33.2 0.0 0.0 0.0 0.0 0.0 45.0 39.8 39.9 2.5 56.4 56.9

Cycle Q Clear(g_c), s 40.0 0.0 0.0 6.8 0.0 0.0 45.0 39.8 39.9 2.5 56.4 56.9

Prop In Lane 0.35 0.64 0.54 0.27 1.00 0.04 1.00 0.40

Lane Grp Cap(c), veh/h 399 0 0 269 0 0 484 1136 1188 35 688 675

V/C Ratio(X) 1.14 0.00 0.00 0.22 0.00 0.00 1.02 0.62 0.63 0.78 0.92 0.93

Avail Cap(c_a), veh/h 399 0 0 269 0 0 484 1136 1188 269 740 726

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 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 64.1 0.0 0.0 49.9 0.0 0.0 60.4 18.0 18.0 80.9 48.4 48.6

Incr Delay (d2), s/veh 88.6 0.0 0.0 0.4 0.0 0.0 46.5 1.1 1.0 30.3 16.3 17.4

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 26.7 0.0 0.0 2.0 0.0 0.0 26.0 15.5 16.2 1.4 27.2 27.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 152.7 0.0 0.0 50.3 0.0 0.0 106.9 19.1 19.0 111.2 64.8 66.0

LnGrp LOS F A A D A A F B B F E E

Approach Vol, veh/h 454 59 1947 1287

Approach Delay, s/veh 152.7 50.3 41.3 66.3

Approach LOS F D D E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.9 112.1 45.7 49.7 70.4 45.7

Change Period (Y+Rc), s * 4.7 * 6.2 * 5.7 * 4.7 * 6.2 * 5.7

Max Green Setting (Gmax), s * 25 * 69 * 40 * 45 * 69 * 40

Max Q Clear Time (g_c+I1), s 4.5 41.9 42.0 47.0 58.9 8.8

Green Ext Time (p_c), s 0.0 10.6 0.0 0.0 5.3 0.3

Intersection Summary

HCM 6th Ctrl Delay 63.5

HCM 6th LOS E

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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MITIGATION MONITORING AND REPORTING PROGRAM  
CANYON TERRACE APARTMENTS 

 
Purpose of Mitigation Monitoring and Reporting Program: The California Environmental Quality Act (CEQA), 
Public Resources Code Section 21081.6, requires that a Mitigation Monitoring and Reporting Program (MMRP) be 
established upon completing findings. CEQA stipulates that “the public agency shall adopt a reporting or 
monitoring program for the changes to the project which it has adopted or made a condition of project approval 
in order to mitigate or avoid significant effects on the environment. The reporting or monitoring program shall be 
designed to ensure compliance during project implementation.” 

This MMRP has been prepared in compliance with Section 21081.6 of CEQA to ensure that all required mitigation 
measures are implemented and completed according to schedule and maintained in a satisfactory manner during 
the construction and operation of the project, as required. A table (attached) has been prepared to assist the 
responsible parties in implementing the MMRP. The table identifies individual mitigation measures, 
monitoring/mitigation timing, the responsible person/agency for implementing the measure, and space to 
confirm implementation of the mitigation measures. The numbering of mitigation measures follows the 
numbering sequence found in the Initial Study and Mitigated Negative Declaration. 

The City of Folsom is the lead agency for the project under CEQA and shall administer and implement the MMRP. 
The City is responsible for review of all monitoring reports, enforcement actions, and document disposition. The 
City shall rely on information provided by the project site observers/monitors (e.g., construction manager, project 
manager, biologist, archaeologist, etc.) as accurate and up-to-date and shall provide personnel to field check 
mitigation measure status, as required.  
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MITIGATION MONITORING AND REPORTING PROGRAM CHECKLIST FOR THE  
CANYON TERRACE APARTMENTS 

Mitigation Measure Monitoring / Mitigation 
Timing   

Reporting / 
Responsible 

Party 

Verification of 
Compliance 

Initials Date 
BIOLOGICAL RESOURCES 
Mitigation Measure BIO-01: Avoid and minimize impacts to nesting birds.  

• If demolition activities occur during the typical bird nesting season (February 
15 through August 31), pre-construction nesting bird surveys shall be 
conducted by a qualified biologist on the project site and within a 500-foot 
radius of proposed demolition or construction areas, where access is available, 
no more than 14 days prior to the initiation of demolition or construction. If no 
nests are found, no further mitigation is required.   

• If active nests are identified in these areas, the City shall coordinate with CDFW 
to develop measures to avoid disturbance of active nests prior to the initiation 
of any demolition or construction activities, or demolition or construction 
could be delayed until the young have fledged. Avoidance measures may 
include establishment of a buffer zone and monitoring of the nest by a 
qualified biologist until the young have fledged the nest and are independent 
of the site. If a buffer zone is implemented, the size of the buffer zone shall be 
determined by a qualified biologist in coordination with CDFW and shall be 
appropriate for the species of bird and nest location.   

Prior to demolition or 
construction if project 
activities are initiated 
between February 15 
through August 31; this 
measure shall be 
included in all project 
conditions of approval 
and implemented 14 
days prior to the start of 
demolition or 
construction activities. 
 

City of Folsom; 
Construction 
Contractor 

  

CULTURAL RESOURCES 
Mitigation Measure CUL-01: Avoid and minimize impacts to previously unknown 
archaeological resources. 
In accordance with Section 15064.5 of the State CEQA Guidelines, if buried 
archaeological resources are discovered during demolition or construction, operations 
shall stop within 50 feet of the find, and a qualified archaeologist shall be consulted to 
determine whether the resource is significant and requires further study. The 
archaeologist shall make recommendations to the Lead Agency concerning appropriate 
measures that will be implemented to protect the resource(s), including but not 
limited to excavation and evaluation of the finds, consistent with Section 15064.5 of 
the CEQA Guidelines and 36 CFR 800. Cultural resources could consist of but are not 
limited to stone, bone, wood, or shell artifacts, or features including hearths, structural 

Prior to and during 
demolition and 
construction – this 
mitigation measure shall 
be included in all 
construction documents 
for implementation 
during demolition or 
construction. 
 
 

City of Folsom; 
Archaeologist or 
Qualified 
Cultural 
Resource 
Monitor; and 
Construction 
Contractor 
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remains, or historic dumpsites. Any previously undiscovered resources found during 
demolition or construction within the project area should be recorded on appropriate 
Department of Parks and Recreation (DPR) 523 forms and evaluated for significance in 
terms of CEQA criteria. 
Mitigation Measure CUL-02: Avoid and minimize impacts related to accidental 
discovery of human remains. 
If human remains are encountered during excavations associated with this project, all 
work will halt within 50 feet of the find, and the County Coroner will be notified (per 
Section 7050.5 of the California Health and Safety Code and Section 15064.5 of the 
State CEQA Guidelines). If the coroner determines that the remains are of Native 
American origin, he/she will contact the NAHC. The NAHC will be responsible for 
designating the most likely descendant (MLD), who will be responsible for the ultimate 
disposition of the remains, as required by Public Resources Code Section 5097.98. The 
MLD will make his/her recommendations within 48 hours of their notification by the 
NAHC. 

Prior to and during 
demolition and 
construction – this 
mitigation measure shall 
be included in all 
construction documents 
for implementation 
during demolition or 
construction. 
 
 

City of Folsom; 
Archaeologist or 
Qualified 
Cultural 
Resource 
Monitor; and 
Construction 
Contractor 

  

HAZARDS AND HAZARDOUS MATERIALS 
Mitigation Measure HAZ-01: Conduct Asbestos and Lead-Based Paint Surveys and 
Testing 
Prior to initiating demolition activities, the project applicant shall retain a qualified 
inspector to survey the buildings and structures to be demolished for hazardous 
materials. If hazardous materials are found to be present, the project applicant shall 
have a licensed contractor properly remove and dispose of these hazardous materials 
in accordance with federal, state, and local laws. 

Prior to demolition – 
this mitigation measure 
shall be included in all 
construction documents 
for implementation 
prior to demolition. 
 

City of Folsom; 
Qualified 
Inspector; and 
Construction 
Contractor 

  

TRIBAL CULTURAL RESOURCES 
Mitigation Measure TCR-01: Avoid and minimize impacts to previously unknown 
Tribal Cultural Resources. 
If potential tribal cultural resources or human remains are discovered by Native 
American Representatives or Monitors from interested Native American Tribes, 
qualified cultural resources specialists or other Project personnel during construction 
activities, work will cease in the immediate vicinity of the find (based on the apparent 
distribution of cultural resources), whether or not a Native American Monitor from an 
interested Native American Tribe is present. The City shall immediately notify a 
qualified archaeologist and interested Native American Tribes to consult on the 
significance of the find and make recommendations for further evaluation and 

Prior to and during 
demolition and 
construction – this 
mitigation measure shall 
be included in all 
construction documents 
for implementation 
during demolition or 
construction. 
 

City of Folsom; 
Native American 
Representative/ 
Monitor or 
Qualified 
Cultural 
Resource 
Monitor; and 
Construction 
Contractor 
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treatment as necessary. These recommendations and actions taken (or not taken) 
based on consultation will be documented in the project record. If the discovery 
includes human remains, the procedures in Mitigation Measure CUL-02 shall be 
implemented. 
Mitigation Measure TCR-02: Accommodate a post-ground disturbance field visit for 
interested tribes. 
A minimum of seven days prior to beginning earthwork or other soil disturbance 
activities, the applicant shall notify the City of the proposed earthwork start-date, in 
order to provide the City representative sufficient time to contact the United Auburn 
Indian Community (UAIC). A UAIC tribal representative shall be invited to inspect the 
project location, including any soil piles, trenches, or other disturbed areas, within the 
first five days of ground-breaking activity. Construction activity may be ongoing during 
this time. Should the tribe choose not to perform a field visit within the first five days, 
construction activities may continue as scheduled, as long as the notification was 
made. 

Prior to and during 
demolition and 
construction – this 
mitigation measure shall 
be included in all 
construction documents 
for implementation 
during demolition or 
construction. 
 

City of Folsom; 
Native American 
Representative/ 
Monitor or 
Qualified 
Cultural 
Resource 
Monitor; and 
Construction 
Contractor 

  

Mitigation Measure TCR-03: Provide construction personnel with procedures for 
unanticipated discoveries during ground-disturbing activities. 
A construction worker tribal cultural resources awareness brochure and training 
program for personnel involved in project implementation will be developed by a 
qualified professional prior to the initiation of construction activities on the project. 
The brochure will be distributed during a training session that will be conducted by a 
qualified professional. Native American representatives and monitors from culturally 
affiliated and interested Native American tribes will be given the opportunity to 
contribute information to include in the program, if they so desire. The program will 
include relevant information regarding sensitive tribal cultural resources, including 
applicable regulations, protocols for avoidance, and consequences of violating State 
laws and regulations. The construction worker tribal cultural resources awareness 
program will also describe appropriate avoidance and minimization measures for 
resources that have the potential to be located on the project property and will outline 
what to do and whom to contact if any potential archaeological resources or artifacts 
are encountered. The program will also underscore the requirement for confidentiality 
and culturally-appropriate treatment of any discovery that is determined by the City, in 
consultation with tribes, to be of significance to Native American tribal values. 

Prior to and during 
demolition and 
construction – this 
mitigation measure shall 
be included in all 
construction documents 
for implementation 
during demolition or 
construction. 
 

City of Folsom; 
Native American 
Representative/ 
Monitor or 
Qualified 
Cultural 
Resource 
Monitor; and 
Construction 
Contractor 
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