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Tebo Environmental 

Consulting, Inc. 

Memo 

To: David Brantley, Principal Planner 

From: Susan Tebo 

cc:  

Date: December 9, 2014 

Re: Scoping Hearing Comments-Yorba Linda Town Center Retail Project 

  

 

On December 8, 2014, the City of Yorba Linda conducted a Scoping Hearing for purposes of soliciting 

environmental comments to the proposed Yorba Linda Town Center project. A history and overview of the 

project was presented by David Brantley and Susan Tebo presented an overview of the CEQA process 

and the future opportunities to comment on the project in addition to the Scoping Hearing. Ms. Tebo 

stated that when preparing the Initial Study for the project, the City took into consideration the Program 

EIR prepared in 2011 for the Town Center project. The Initial Study (November 2014) concluded that the 

Subsequent EIR would address the following environmental topics: Air Quality/Greenhouse Gas, Cultural 

Resources, Land Use, Noise and Traffic and Transportation. 

Comments made at the Scoping Hearing include: 

Air Quality/Greenhouse Gas 

 Senior citizens (sensitive receptors) live along Lemon and Lakeview Avenues and across the 

street from the project 

Cultural Resources 

While Mr. Brantley clarified what constitutes a cultural resource at the state and local levels, there were 

no comments to cultural resources. 

Land Use 

 Why is the theater located where it is on the site plan? 
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 Concern voiced to fire station emergency access and coordination with the project site plan 

 Will food be served at the theater? 

 Will the theater serve alcohol? 

 Will children be allowed? 

 What is the age group/demographic of user of this type of theater? 

Noise 

 Will the noise study address how the noise will travel from the interior of the site to the perimeter? 

Traffic and Transportation 

 A weekday/weekend traffic analysis will be prepared for the Subsequent EIR 

 The project site will utilize joint use parking 

 Interaction with fire station must be addressed 

 The project will dump traffic onto Main Street, which will make it difficult for existing uses located 

along Main Street 

 Impact to houses in the project area 

 The EIR/traffic study should address safety issues considering that there are many seniors in the 

project area. 

 Other projects (roadway and development e.g. Altrudy and Strawberry Fields sites) need to be 

taken into consideration in the cumulative impacts analysis. 

 Where will traffic signals be installed? 

 Will parking structure be taller than the fire house? 

 Will the parking structure be fee based? 

 Additional traffic will generate congestion 

Other Comments 

 Have Hazards/Hazardous Materials been addressed? [See Program EIR for Town Center Project 

2011]. 

 Settling has occurred adjacent to restaurant on Main Street. Will project exacerbate this 

condition? 

 Will the existing grade (low-lying area) within the middle of the project site be raised? 







Environmental concerns for Lakeview/Lemon streets in Yorba Linda, Ca. 
 
1. Will our small town fire department be able to handle the increase of 1100 potential people in 

a movie theater, as well as the possible people in stores, restaurants and two adjacent 
properties at Altrudy Lane/Lakeview and site across from Lemon and Lakeview that could be 
built upon? Added to that delivery trucks and cars entering or exiting on Lemon or school 
street making it very difficult for the fire department to do their job, putting people at the 
other end of a true 911 call in a position of waiting longer for any life threatening calls. 

2. Air quality of increase in cars associated with this potential plan-with at least 500 from the  
movie theater, plus cars from shops and restaurants and cars from future sites of Altrudy 
Lane, Lakeview and Lemon.  Increase health risk as so many cars in so many areas along with 
added traffic lights, cars most assuredly will be at a stand still on Lakeview and Lemon. With 
ongoing widening of Lakeview, cars have already been at a stand still, increasing the risk of air 
quality, and health risks for all people in the area. The increase use of electronics including 
electricity itself, as well as self phones and gas used by these businesses in such a small area is 
a health concern for all people in the surrounding area for ourselves as well as the future 
health of our grandchildren. 

3. Water is a big issue, especially since the representative from the Yorba Linda water 
department stated at the recent city council meeting in Dec. that there would have to be rain, 
of biblical proportions, to bring the water up to the level in Yorba Linda so that we would no 
longer be under restriction. How is the city going to come up with enough water, to build let 
alone provide for those businesses if this all comes to fruition?  

4. Years ago, large trucks were not allowed on Lakeview due to weight restrictions as a 
protection to our water lines, sewer lines and any other, under ground utilities that run under 
Lakeview Ave and Lemon. What happened to those weight restrictions? Has all that been 
enhanced to now handle what is now and what could be, based on the proposal of this plan?  

5. Noise, of course doesn’t have impact the way air does, but there is an impact to quality of life 
and the level of stress induced into people that have selected their homes due to the location. 

6. Will the people of Yorba Linda really be able to keep these businesses up and running, as 
there are many buildings already in Yorba Linda that have shut down or have not been 
finished due to lack of funding.  

 
Thank you for your time in reading this and in your consideration for what is best 
for our town, present day and the future of it. I have enclosed a picture of the corner 
of Rio De Plata and Lakeview on a day during the widening of the road. The workers 
are working down close to Yorba Linda Bl. This picture is not of course, taken with 
the potential added increase in cars, as that is not possible, but it does provide a 
visual of sorts showing what added lights, and constraints will do to this area. 
Money is always an issue and understandably the Yorba Linda city counsel has a 
desire to keep revenue up in Yorba Linda, but at what cost and will this plan do that 
or will all be just another lot that could have been used to make Yorba Linda an 
exceptional, exception in creating community that others aspire to bring into their 
own towns.  
Again, thank you for your time. 
  
Elizabeth Hansen 
714-873-7557 
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INTRODUCTION 

The  purpose  of  this  report  is  to  examine  the  degree  to which  the  Project may  result  in  significant 

environmental  impacts with  respect  to air quality.   Both  short‐term  construction emissions occurring 

from activities such as demolition, site grading and haul truck trips, and long‐term effects related to the 

ongoing operation of  the Project are discussed  in  this  report. The potential  for  the Project  to conflict 

with  or  obstruct  implementation  of  the  applicable  air  quality  plan,  to  violate  an  adopted  air  quality 

standard  or  contribute  substantially  to  an  existing  or  projected  air  quality  violation,  to  result  in  a 

cumulatively  considerable  net  increase  of  any  criteria  pollutant  for  which  the  Project  region  is 

designated  to  be  in  non‐attainment,  to  expose  sensitive  receptors  to  substantial  pollutant 

concentrations, or to create objectionable odors affecting a substantial number of people are discussed 

herein.   

PROJECT OVERVIEW 

Project Location 

The Project Site is located in the City of Yorba Linda (City) which is located in northeast Orange County, 

California, approximately 38 miles southeast of Los Angeles. The Yorba Town Center Specific Plan area is 

located  in  the western  portion  of  the  City,  on  the  east  side  of  Imperial  Highway.  The  Project  is  a 

proposed private  retail commercial development  located on approximately 11.22 acres  (not  including 

right of way dedication) within the Yorba Linda Town Center Specific Plan Area, east of the Historic Town 

Center District. Bordered by  Imperial Highway, Yorba  Linda Boulevard and  Lakeview Avenue, existing 

public roads through the site will be realigned and vacated per the Mobility & Circulation Chapter 5 of 

the Specific Plan. The City will undertake to provide surrounding perimeter off‐site  improvements and 

extend public roadways to the project property line. 

Project Characteristics 

The Project will consist of 1‐ and 2‐story structures organized around a central open space (“commons”) 

and  a  strong  distributed  pedestrian  network.  Proposed  uses  include  retail,  restaurants,  cinema,  and 

supermarket totaling approximately 128,238 to 151,738 square feet  (maximum) of gross  leasable area 

(GLA). The existing 2‐story office building within the project area will remain. Parking will be provided by 

a  combination  of  parking  structure  located  to  the  north  of  the  commons  area  and  surface  parking 

distributed across the site achieving a ratio of approximately 5.05 to 4.26 stalls per 1,000 square feet of 

GLA. To  facilitate development of  the Project,  certain amendments  to  the Town Center  Specific Plan 

land  use  districts  are  proposed.  Also  included  among  proposed  revisions  to  the  Specific  Plan  is  an 

extension of New Street “A” easterly  through  the  retail center  site  to Valencia Avenue. See Figure 1, 

Project Site Plan.   



Source: Perkowitz + Ruth Architects, November 25, 2014.

Figure 1
Project Site Plan
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ENVIRONMENTAL SETTING 

The Project Site  is  located within the Orange County portion of the South Coast Air Basin (Basin).   The 

Basin  includes all of Orange County and  the non‐desert portions of Los Angeles, San Bernardino, and 

Riverside Counties.  The regional climate within the Basin is considered semi‐arid and is characterized by 

warm  summers, mild winters,  infrequent  seasonal  rainfall, moderate  daytime  onshore  breezes,  and 

moderate humidity.  The air quality within the Basin is primarily influenced by meteorological conditions 

and a wide range of emissions sources – such as dense population centers, heavy vehicular traffic, and 

industry.  The SCAQMD divides the Basin into source receptor areas (SRAs) in which monitoring stations 

operate to monitor the various concentrations of air pollutants in the region.  As shown in Figure 2, SRA 

Location Map, the Project Site is located within SRA 16, which covers the North Orange County area.   

Air Pollutants 

Air pollutant emissions within  the Basin  are  generated by  stationary  and mobile  sources.    Stationary 

sources can be divided into two major subcategories:  point and area sources.  Point sources occur at an 

identified  location  and  are  usually  associated with manufacturing  and  industry.    Examples  of  point 

sources  include  boilers  or  combustion  equipment  that  produce  electricity  or  generate  heat.    Area 

sources are widely distributed and produce many  small emissions.   Examples of area  sources  include 

residential  and  commercial  water  heaters,  painting  operations,  lawn  mowers,  agricultural  fields, 

landfills, and consumer products such as lighter fluid and hair spray.  Mobile sources are emissions from 

motor vehicles, including tailpipe and evaporative emissions, and are classified as either on‐road or off‐

road.   On‐road sources may be  legally operated on roadways and highways.   Off‐road sources  include 

aircraft,  ships,  trains,  racecars, and  self‐propelled construction equipment.   Air pollutants can also be 

generated  by  the  natural  environment,  such  as when  fine  dust  particles  are  pulled  off  the  ground 

surface and suspended in the air during high winds. 

Both  the  federal  and  state  governments  have  established  ambient  air  quality  standards  for  outdoor 

concentrations of various pollutants in order to protect public health and welfare.  These pollutants are 

referred  to as “criteria air pollutants” as a  result of  the specific  standards, or criteria,  that have been 

adopted for them.  The national and state standards have been set at levels considered safe to protect 

public  health,  including  the  health  of  “sensitive”  populations  such  as  asthmatics,  children,  and  the 

elderly with a margin of  safety; and  to protect public welfare,  including protection against decreased 

visibility and damage to animals, crops, vegetation, and buildings.   

The criteria air pollutants  that are most  relevant  to current air quality planning and  regulation  in  the 

Basin  include ozone  (O3), carbon monoxide  (CO), nitrogen dioxide  (NO2),  respirable particulate matter 

(PM10),  fine  particulate  matter  (PM2.5),  sulfur  dioxide  (SO2),  and  lead  (Pb).    In  addition,  toxic  air 

contaminants  (TACs) are of  concern  in  the Basin.   The  characteristics of each of  these pollutants are 

briefly described below. 
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 O3  is a highly reactive and unstable gas that  is formed when reactive organic gases (ROGs) and 

nitrogen oxides  (NOx), both byproducts of  internal  combustion engine exhaust, undergo  slow 

photochemical  reactions  in  the presence of  sunlight.   O3  concentrations are generally highest 

during the summer months when direct sunlight, light wind, and warm temperature conditions 

are favorable to the formation of this pollutant. 

 CO  is  a  colorless, odorless  gas produced by  the  incomplete  combustion of  carbon‐containing 

fuels,  such as gasoline or wood.   CO concentrations  tend  to be  the highest during  the winter 

morning, when little to no wind and surface‐based inversions trap the pollutant at ground levels.  

Because  CO  is  emitted  directly  from  internal  combustion  engines,  unlike  O3, motor  vehicles 

operating at slow speeds are  the primary source of CO  in  the Basin.   The highest ambient CO 

concentrations are generally found near congested transportation corridors and intersections. 

 PM10 and PM2.5 consist of extremely small, suspended particles or droplets 10 microns and 2.5 

microns or smaller in diameter, respectively.  Some sources of particulate matter, like pollen and 

windstorms, are naturally occurring.   However,  in populated areas, most particulate matter  is 

caused  by  road  dust,  diesel  soot,  combustion  products,  abrasion  of  tires  and  brakes,  and 

construction activities. 

 NO2 is a nitrogen oxide compound that is produced by the combustion of fossil fuels, such as in 

internal  combustion  engines  (both  gasoline  and  diesel  powered),  as  well  as  point  sources, 

especially power plants.  Of the seven types of NOx compounds, NO2 is the most abundant in the 

atmosphere.   As  ambient  concentrations  of NO2  are  related  to  traffic  density,  commuters  in 

heavy traffic may be exposed to higher concentrations of NO2 than those indicated by regional 

monitors. 

 SO2  is  a  colorless,  extremely  irritating  gas or  liquid.    It  enters  the  atmosphere  as  a pollutant 

mainly as a result of burning high sulfur‐content fuel oils and coal and from chemical processes 

occurring  at  chemical  plants  and  refineries.   When  SO2  oxidizes  in  the  atmosphere,  it  forms 

sulfates (SO4).  Collectively, these pollutants are referred to as sulfur oxides (SOx). 

 Pb occurs  in  the atmosphere as particulate matter.   The combustion of  leaded gasoline  is  the 

primary source of airborne Pb in the Basin.  The use of leaded gasoline is no longer permitted for 

on road motor vehicles, so the majority of such combustion emissions are associated with off‐

road vehicles such as racecars.  However, because leaded gasoline was emitted in large amounts 

from vehicles when leaded gasoline was used for on‐road motor vehicles, Pb is present in many 

urban soils and can be re‐suspended in the air.  Other sources of Pb include the manufacturing 

and  recycling  of  batteries,  paint,  ink,  ceramics,  ammunition,  and  the  use  of  secondary  lead 

smelters. 
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 TACs refer to a diverse group of air pollutants that are capable of causing chronic (i.e., of  long 

duration) and acute (i.e., severe but of short duration) adverse effects on human health.   TACs 

include both organic and  inorganic chemical substances that may be emitted from a variety of 

common sources including gasoline stations, motor vehicles, dry cleaners, industrial operations, 

painting  operations,  and  research  and  teaching  facilities.    TACs  are  different  than  “criteria” 

pollutants  in  that  ambient  air  quality  standards  have  not  been  established  for  them,  largely 

because  there are hundreds of air  toxics and  their effects on health  tend  to be  felt on a  local 

scale rather than on a regional basis. 

Health Effects of Criteria Pollutants 

The health effects of the criteria pollutants (i.e., O3, CO, PM10 and PM2.5, NO2, SO2, and Pb) and TACs are 

described below.1  In addition, a list of the harmful effects of each criteria pollutant is provided in Table 

1, Summary of Health Effects of Criteria Pollutants.   

Table 1 

Summary of Health Effects of Criteria Pollutants 

Pollutants Primary Health and Welfare Effects 

Ozone (O3) 
 Aggravation of respiratory and cardiovascular diseases 

 Reduced lung function 

 Increased cough and chest discomfort 

Carbon Monoxide (CO) 

 Aggravation of some heart disease (angina) 

 Reduced tolerance for exercise 

 Impairment of mental function 

 Impairment of fetal development 

 Death at high levels of exposure 

Particulate Matter (PM10 and PM2.5) 

 Reduced lung function 

 Aggravation of respiratory and cardio‐respiratory diseases 

 Increases in mortality rate 

 Reduced lung function growth in children 

Nitrogen Dioxide (NO2)   Aggravation of respiratory illness 

Sulfur Dioxide (SO2) 
 Aggravation of respiratory diseases (asthma, emphysema) 

 Reduced lung function 

Lead (Pb) 
 Behavioral and hearing disabilities in children 

 Nervous system impairment 

Source:  SCAQMD, Guidance Document for Air Quality Issues in General Plans and Local Planning, 2005. 

 

   

                                                      
1   The descriptions of the health effects of the criteria pollutants are taken from Appendix C (Health Effects of 
Ambient Air Pollutants) of SCAQMD’s “Guidance Document for Addressing Air Quality Issues  in General Plans and 
Local Planning” document. 
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O3 (Ozone) 

Individuals exercising outdoors, children and people with preexisting  lung disease such as asthma and 

chronic pulmonary lung disease are considered to be the most susceptible sub‐groups for ozone effects. 

Short‐term  exposures  (lasting  for  a  few  hours)  to  ozone  at  levels  typically  observed  in  Southern 

California  can  result  in  breathing  pattern  changes,  reduction  of  breathing  capacity,  increased 

susceptibility to infections, inflammation of the lung tissue, and some immunological changes.  Elevated 

ozone levels are also associated with increased school absences.  In recent years, a correlation between 

elevated ambient ozone  levels and  increases  in daily hospital admission rates, as well as mortality, has 

also been reported.  An increased risk for asthma has been found in children who participate in multiple 

sports  and  live  in high ozone  communities. Ozone  exposure under  exercising  conditions  is  known  to 

increase  the  severity  of  the  above  mentioned  observed  responses.    Animal  studies  suggest  that 

exposures to a combination of pollutants that include ozone may be more toxic than exposure to ozone 

alone.   Although  lung volume and  resistance  changes observed after a  single exposure diminish with 

repeated exposures, biochemical and cellular changes appear to persist, which can  lead to subsequent 

lung structural changes. 

Carbon Monoxide 

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse effects of 

CO  exposure.    The  effects  observed  include  earlier  onset  of  chest  pain  with  exercise,  and 

electrocardiograph changes indicative of worsening oxygen supply to the heart. Inhaled CO has no direct 

toxic  effect  on  the  lungs,  but  exerts  its  effect  on  tissues  by  interfering  with  oxygen  transport  by 

competing with oxygen to combine with hemoglobin present  in the blood to form carboxyhemoglobin 

(COHb).   Hence, conditions with an  increased demand  for oxygen supply can be adversely affected by 

exposure  to  CO.    Individuals most  at  risk  include  patients  with  diseases  involving  heart  and  blood 

vessels,  fetuses,  and  patients with  chronic  hypoxemia  (oxygen  deficiency)  as  seen  in  high  altitudes. 

Reduction  in birth weight  and  impaired neurobehavioral development has been observed  in  animals 

chronically exposed to CO resulting in COHb levels similar to those observed in smokers.  Recent studies 

have  found  increased  risks  for  adverse  birth  outcomes with  exposure  to  elevated  CO  levels.    These 

include pre‐term births and heart abnormalities.  Additional research is needed to confirm these results. 

Particulate Matter 

A consistent correlation between elevated ambient particulate matter  (PM10 and PM2.5)  levels and an 

increase  in  mortality  rates,  respiratory  infections,  number  and  severity  of  asthma  attacks  and  the 

number of hospital admissions has been observed  in different parts of  the United States and various 

areas around the world.  In recent years, some studies have reported an association between long‐term 

exposure to air pollution dominated by fine particles and increased mortality, reduction in life‐span, and 

lung cancer. Daily fluctuations  in fine particulate matter concentration levels have also been related to 
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hospital admissions for acute respiratory conditions in children, to school and kindergarten absences, to 

a decrease  in respiratory  lung volumes  in normal children and to  increased medication use  in children 

and adults with asthma.  Recent studies show that lung function growth in children is reduced with long‐

term exposure to particulate matter. The elderly, people with pre‐existing respiratory or cardiovascular 

disease and children appear to be more susceptible to the effects of PM10 and PM2.5. 

Nitrogen Dioxide 

Population‐based studies suggest  that an  increase  in acute respiratory  illness,  including  infections and 

respiratory symptoms  in children (not  infants),  is associated with  long‐term exposures to NO2 at  levels 

found  in homes with  gas  stoves, which  are higher  than  ambient  levels  found  in  Southern California.  

Increase in resistance to air flow and airway contraction is observed after short‐term exposure to NO2 in 

healthy  individuals.    Larger  decreases  in  lung  functions  are  observed  in  individuals with  asthma  or 

chronic obstructive pulmonary disease (e.g., chronic bronchitis, emphysema) than in healthy individuals, 

indicating a greater susceptibility of these sub‐groups. In animals, exposure to levels of NO2 considerably 

higher than ambient concentrations results in increased susceptibility to infections, possibly due to the 

observed changes in cells involved in maintaining immune functions.  The severity of lung tissue damage 

associated with high levels of ozone exposure increases when animals are exposed to a combination of 

O3 and NO2. 

Sulfur Dioxide 

A few minutes of exposure to low levels of SO2 can result in airway constriction in some asthmatics, all 

of whom are sensitive to its effects.  In asthmatics, increase in resistance to air flow, as well as reduction 

in breathing capacity leading to severe breathing difficulties, are observed after acute exposure to SO2.  

In  contrast,  healthy  individuals do not  exhibit  similar  acute  responses  even  after  exposure  to higher 

concentrations of SO2. Animal studies suggest that despite SO2 being a respiratory  irritant,  it does not 

cause  substantial  lung  injury  at  ambient  concentrations.   However,  very  high  levels  of  exposure  can 

cause  lung  edema  (fluid  accumulation),  lung  tissue  damage,  and  sloughing  off  of  cells  lining  the 

respiratory  tract.    Some  population‐based  studies  indicate  that  the mortality  and morbidity  effects 

associated with  fine  particles  show  a  similar  association with  ambient  SO2  levels.    In  these  studies, 

efforts to separate the effects of SO2 from those of fine particles have not been successful.  It is not clear 

whether the two pollutants act synergistically or whether one pollutant alone is the predominant factor. 

Sulfates 

Most of the health effects associated with fine particles and SO2 at ambient  levels are also associated 

with SO4.   Thus, both mortality and morbidity effects have been observed with an  increase  in ambient 

SO4 concentrations.  However, efforts to separate the effects of SO4 from the effects of other pollutants 

generally have not been successful. Clinical studies of asthmatics exposed to sulfuric acid suggest that 
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adolescent  asthmatics  are possibly  a  subgroup  susceptible  to  acid  aerosol  exposure.   Animal  studies 

suggest that acidic particles such as sulfuric acid aerosol and ammonium bisulfate are more toxic than 

non‐acidic  particles  like  ammonium  sulfate.    Whether  the  effects  are  attributable  to  acidity  or  to 

particles remains unresolved. 

Lead 

Fetuses,  infants, and children are more sensitive  than others  to  the adverse effects of  lead exposure.  

Exposure to low levels of lead can adversely affect the development and function of the central nervous 

system,  leading  to  learning  disorders,  distractibility,  inability  to  follow  simple  commands,  and  lower 

intelligence  levels.    In adults,  increased  lead  levels are associated with  increased blood pressure. Lead 

poisoning can cause anemia, lethargy, seizures and death.  It appears that there are no direct effects of 

lead on the respiratory system.  Lead can be stored in the bone from early‐age environmental exposure, 

and  elevated  blood  lead  levels  can  occur  due  to  the  breakdown  of  bone  tissue  during  pregnancy, 

hyperthyroidism  (increased  secretion  of  hormones  from  the  thyroid  gland)  and  osteoporosis 

(breakdown  of  bony  tissue).    Fetuses  and  breast‐fed  babies  can  be  exposed  to  higher  levels  of  lead 

because of previous environmental lead exposure of their mothers. 

Toxic Air Contaminants (TACs) 

TACs  are  a broad  class of  compounds  known  to  cause or  contribute  to  cancer or non‐cancer  health 

effects such as birth defects, genetic damage, and other adverse health effects.  As discussed previously, 

effects  from  TACs  may  be  both  chronic  and  acute  on  human  health.    Acute  health  effects  are 

attributable  to  sudden  exposure  to  high  quantities  of  air  toxics.    These  effects  include  nausea,  skin 

irritation, respiratory illness, and, in some cases, death.  Chronic health effects can result from low‐dose, 

long‐term  exposure  from  routine  releases of  air  toxics.   The  effect of major  concern  for  this  type of 

exposure  is cancer, which typically requires a period of 10 to 30 years after exposure to develop. TACs 

are  found  in  ambient  air,  especially  in  urban  areas,  and  are  caused  by  industry,  agriculture,  fuel 

combustion,  and  commercial  operations  (e.g.,  dry  cleaners).    TACs  are  typically  found  in  low 

concentrations, even near their source  (e.g., benzene near a  freeway).   Because chronic exposure can 

result in adverse health effects, TACs are regulated at the regional, state, and federal level. 

Diesel exhaust is the predominant TAC in urban air and is estimated to represent about two‐thirds of the 

cancer risk from TACs (based on the statewide average).  According to the California Air Resources Board 

(CARB), diesel exhaust is a complex mixture of gases, vapors, and fine particles.  This complexity makes 

the evaluation of health effects of diesel exhaust a complex scientific  issue.   Some of the chemicals  in 

diesel  exhaust,  such  as  benzene  and  formaldehyde,  have  been  previously  identified  by  the  CARB  as 

TACs,  and  are  listed  as  carcinogens  either  under  California’s  Proposition  65  or  under  the  federal 

Hazardous Air Pollutants programs.  The United States Environmental Protection Agency (U.S. EPA) has 

adopted Ultra Low Sulfur Diesel (ULSD) fuel standards to reduce diesel particulate matter.  As of June 1, 
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2006, refiners and importers nationwide have been required by the U.S. EPA to ensure that at least 80 

percent of the volume of the highway diesel fuel they produce or import would be ULSD‐compliant.  As 

of December 10, 2010, only ULSD fuel is available for highway use nationwide.  In California, which was 

an early adopter of ULSD fuel and engine technologies, 100 percent of the diesel fuel sold – downstream 

from refineries, up to and including fuel terminals that store diesel fuel – has been ULSD fuel since July 

15, 2006.  Since September 1, 2006, all diesel fuel offered for sale at retail outlets in California has been 

ULSD fuel. 

Ambient Air Quality Conditions 

Local Air Quality 

As stated previously,  the Project Site  is  located within SRA 16 which covers  the North Orange County 

area.  SCAQMD  Station No.  3177  collects  ambient  air  quality  data  for  SRA  16.  This  station  currently 

monitors for O3, CO, and NO2. Table 2, Summary of Ambient Air Quality in the Project Vicinity, identifies 

the ambient pollutant concentrations that were measured at SCAQMD Station No. 3177 from 2011 to 

2013 (2013 is the latest year of available data). 

In addition to the pollutants outlined in Table 2, the Project Site vicinity is also subject to elevated TACs 

due to mobile and other TAC sources.  As disclosed in the Multiple Air Toxics Exposure Study IV (MATES 

IV),  Carcinogenic  Risk  Interactive  Map,  the  existing  carcinogenic  risk  for  the  Project  area  is 

approximately 318  incidents per one million.2   By comparison, the estimated population weighted risk 

across the Basin for from the MATES  IV Study  is 367 per one million with the OEHHA 2003 calculation 

methodology.   Applying  the  revised OEHHA  (February  2015) methodology  to  the modeled  air  toxics 

levels,  the MATES  IV  estimated  population weighed  risk  is  897 per million,  an  increase  of  about  2.5 

times. 

Sensitive Receptors 

Land uses  that are considered more  sensitive  to changes  in air quality  than others are  referred  to as 

sensitive  receptors.  Land  uses  such  as  primary  and  secondary  schools,  hospitals,  and  convalescent 

homes are considered to be sensitive to poor air quality because the very young, the old, and the infirm 

are more  susceptible  to  respiratory  infections and other air quality‐related health problems  than  the 

general public. Residential uses are considered sensitive because people in residential areas are often at 

home  for  extended  periods  of  time,  so  they  could  be  exposed  to  pollutants  for  extended  periods. 

Recreational  areas  are  considered moderately  sensitive  to poor  air quality because  vigorous exercise 

associated with recreation places a high demand on the human respiratory function.  As shown in Figure 

3, Air Quality Sensitive Receptor Location Map, the following surrounding uses have been  identified as 

                                                      
2  MATES  IV  Draft  Final  Report,  April  1,  2015.   Website:  http://www.aqmd.gov/home/library/air‐quality‐
data‐studies/health‐studies/mates‐iv 
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sensitive  receptors  for  purposes  of  this  analysis:  1)  Residential  use  adjacent  to  site;  2)  Planned 

residential  use  60  feet  east;  3)  Senior  housing  60  feet  east;  4)  Planned  residential  use  300  feet 

northeast; 5) Residential use 50  feet north; 6) Residential use adjacent  to the site; 7) Religious/school 

institution 45 feet west; and, 8) Park/passive open space area 110 feet southwest. 

Table 2 
Summary of Ambient Air Quality in the Project Vicinity 

Air Pollutants Monitored Within SRA 16 
North Orange County 

Year 

2011 2012  2013

O3   

Maximum 1‐hour concentration measured  0.095 ppm  0.100 ppm  0.104 ppm 

Number of days exceeding national 0.12 ppm 1‐hour standard  0  0  0 

Number of days exceeding State 0.09 ppm 1‐hour standard  1  3  2 

Maximum 8‐hour concentration measured  0.074 ppm  0.078 ppm  0.078 ppm 

Number of days exceeding national 0.075 ppm 8‐hour standard (revised 8‐hour 
ozone standard effective May 27, 2008) 

0  2  1 

Number of days exceeding State 0.07 ppm 8‐hour standard 

(established effective May 17, 2006) 
3  3  2 

CO 

Maximum 8‐hour concentration measured  2.1 ppm  2.4 ppm  2.2 ppm 

NO2 

Maximum 1‐hour concentration measured  0.0698 ppm  0.0675 ppm  0.0903 ppm 

Annual average  0.0177 ppm  0.0180 ppm  0.0218 ppm 

Does measured  annual  average  exceed  national  0.0534  ppm  annual  average 
standard? 

No  No  No 

Does  measured  annual  average  exceed  State  0.030  ppm  annual  average 
standard? 

No  No  No 

Note: ppm = parts by volume per million of air. 
µg/m3=micrograms per cubic meter. 
n/a = data not available or not collected by the District. 
 SCAQMD, Historical Data by Year, website: http://www.aqmd.gov/home/library/air‐quality‐data‐studies/historical‐data‐by‐year, May 
2015. 
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REGULATORY FRAMEWORK 

Air quality  in  the United  States  is  governed by  the  federal Clean Air Act  (CAA).    In addition  to being 

subject  to  the  requirements  of  the  CAA,  air  quality  in  California  is  also  governed  by more  stringent 

regulations under the California Clean Air Act (CCAA).   At the federal  level, the CAA  is administered by 

the U.S.  EPA.    In California,  the CCAA  is  administered by  the CARB  at  the  state  level  and by  the Air 

Quality Management Districts at the regional and local levels.  Air quality within the Basin is addressed 

through the efforts of various federal, state, regional, and  local government agencies.   These agencies 

work  jointly,  as well  as  individually,  to  improve  air  quality  through  legislation,  regulations,  planning, 

policy‐making, education, and a  variety of programs.   The agencies  responsible  for  improving  the air 

quality within the Basin are discussed below. 

Federal Standards 

United States Environmental Protection Agency (U.S. EPA) 

The  U.S.  EPA  is  responsible  for  setting  and  enforcing  the  federal  ambient  air  quality  standards  for 

atmospheric  pollutants.    It  regulates  emission  sources  that  are  under  the  exclusive  authority  of  the 

federal government, such as aircraft, ships, and certain  locomotives.   The U.S. EPA also has jurisdiction 

over emissions sources outside state waters (outer continental shelf) and establishes various emissions 

standards for vehicles sold in states other than California. As part of its enforcement responsibilities, the 

U.S. EPA requires each state with nonattainment areas to prepare and submit a State  Implementation 

Plan (SIP).  The SIP is a plan for each state which identifies how that state will attain and/or maintain the 

primary and secondary National Ambient Air Quality Standards (NAAQS) set forth in section 109 of the 

CAA. These plans are developed through a public process, formally adopted by the state, and submitted 

by the Governor’s designee to the U.S. EPA. The CAA requires the U.S. EPA to review each plan and any 

plan revisions and to approve the plan or plan revisions if consistent with the CAA. 

State Standards  

California Air Resources Board (CARB) 

The CARB, a part of the California Environmental Protection Agency, is responsible for the coordination 

and administration of both  federal and  state air pollution  control programs within California.    In  this 

capacity, the CARB conducts research, sets California Ambient Air Quality Standards, compiles emission 

inventories, develops suggested control measures, and provides oversight of local programs.  The CARB 

establishes emissions standards  for motor vehicles sold  in California, consumer products  (such as hair 

spray, aerosol paints, and  lighter  fluid), and various  types of commercial equipment.    It also  sets  fuel 

specifications  to  further  reduce  vehicular  emissions.    In  some  cases,  the  state  standards  are more 

restrictive than the federal standards established under the CAA.  
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Off‐road diesel vehicles, which include construction equipment, are also regulated by the CARB for both 

in‐use  (existing) and new engines.   Four sets of standards  implemented by  the CARB  for new off‐road 

diesel engines, known as Tiers.  Tier 1 standards began in 1996.  Tiers 2 and 3 were adopted in 2000 and 

were more stringent than the Tier 1 standards.  Tier 2 and Tier 3 standards were completely phased in 

by 2006 and 2008, respectively.   Tier 4 standards became effective  in 2011.   Tier 4 emission standards 

will reduce particulate matter and NOX emissions of late model cars to 90 percent below current levels.  

Since off‐road vehicles  that are used  in construction and other  related  industries can  last 30 years or 

longer, most of those that are in service today are still part of an older fleet that do not have emission 

controls.   On July 26, 2007, the CARB approved a regulation to reduce emissions from existing (in‐use) 

off‐road  diesel  vehicles  that  are  used  in  construction  and  other  industries.    This  regulation  became 

effective  on  June  15,  2008,  and  sets  an  anti‐idling  limit  of  five minutes  for  all  off‐road  vehicles  25 

horsepower and up.  It also establishes emission rates targets for the off‐road vehicles that decline over 

time  to  accelerate  turnover  to  newer,  cleaner  engines  and  require  exhaust  retrofits  to meet  these 

targets.  The regulation on the larger fleets started in 2010, while medium and small fleet requirements 

targeted compliance in 2013 and 2015, respectively.   

The U.S. EPA and the CARB use different standards for determining whether the Basin is in attainment.  

Federal and state standards are summarized  in Table 3, Ambient Air Quality Standards and Attainment 

Status  for  the South Coast Air Basin  (Orange County Portion).   The attainment  status  for  the Orange 

County  portion  of  the  Basin with  regard  to  the  national  ambient  air  quality  standards  (NAAQS)  and 

California ambient air quality  standards  (CAAQS)  is  also  shown  in Table 3.     The CCAA designates air 

basins as either in attainment or nonattainment for each state air quality standard. The South Coast Air 

Basin (Orange County portion) is designated as a state and federal nonattainment area for O3 and PM2.5.  

In addition, the South Coast Air Basin  (Orange County portion)  is designated as a state nonattainment 

area for PM10. 

Regional Standards  

Southern California Association of Governments (SCAG) 

SCAG  is  a  Joint  Powers  Authority  under  California  state  law,  established  as  an  association  of  local 

governments and agencies that voluntarily convene as a forum to address regional issues. Under federal 

law,  SCAG  is  designated  as  a Metropolitan  Planning  Organization  (MPO)  and  under  state  law  as  a 

Regional Transportation Planning Agency and a Council of Governments.  The SCAG region encompasses 

six counties (Imperial, Los Angeles, Orange, Riverside, San Bernardino and Ventura) and 191 cities in an 

area covering more than 38,000 square miles. The agency develops  long‐range regional transportation 

plans  including  sustainable  communities  strategy  and  growth  forecast  components,  regional 

transportation  improvement programs,  regional housing needs allocations and a portion of  the South 

Coast  Air Quality management  plans.  SCAG’s  Regional  Transportation  Plan/Sustainable  Communities 
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Strategy (RTP/SCS), which was adopted on April 4, 2012, identifies growth forecasts that are used in the 

development of air quality‐related land use and transportation control strategies by the SCAQMD.  

Table 3 
Ambient Air Quality Standards and Attainment Status for the South Coast Air Basin  

(Orange County Portion) 

Air Pollutant 
Averaging 

Time 
State 

Standard 
Federal 
Standard 

SCAQMD Attainment Status

California 
Standard 

Federal Primary 
Standard 

Ozone (O3) 
1 Hour 

0.09 ppm
(180 μg/m3) 

Revoked 
Non‐attainment   Non‐attainment 

8 Hour 
0.070 ppm
(137μg/m3) 

0.075 ppm
(147μg/m3) 

Carbon Monoxide (CO) 

1 Hour 
20.0 ppm
(23,000 
μg/m3) 

35.0 ppm
(40,000 
μg/m3) 

Attainment  Attainment 

8 Hour 
9.0 ppm
(10,000 
μg/m3) 

9.0 ppm
(10,000 
μg/m3) 

Nitrogen Dioxide (NO2) 
1 Hour 

0.18 ppm
(339 μg/m3) 

0.10 ppm
(188 μg/m3) 

Attainment  N/A 

Annual 
0.03 ppm
(57 μg/m3) 

0.0534 ppm
(100 μg/m3) 

Attainment  N/A 

Lead (Pb) 
30 Day Avg. 1.5 μg/m3 ‐‐

Attainment  Attainment 
Calendar Qtr. ‐‐ 1.5 μg/m3

Sulfur Dioxide (SO2) 
1 Hour  0.25 ppm 0.075 ppm

Attainment  Attainment 
24 Hour  0.04 ppm ‐‐

Particulate Matter 10 
(PM10) 

24 Hour  50.0 μg/m3 150.0 μg/m3

Non‐attainment  Attainment 
Annual  20.0 μg/m3 Revoked

Particulate Matter 2.5 
(PM2.5) 

24 Hour  ‐‐ 35.0 μg/m3

Non‐attainment  Non‐attainment 
Annual  12.0 μg/m3 15.0 μg/m3

Notes: ppm = parts by volume per million of air; µg/m3=micrograms per cubic meter

Sources:  California  Air  Resources  Board,  Ambient  Air  Quality  Standards  website: 
http://www.arb.ca.gov/research/aaqs/aaqs2.pdf  and  California  Air  Resources  Board,  State  Area  Designation Maps 
website: http://www.arb.ca.gov/desig/adm/adm.htm. All data accessed May 2015. 

 

South Coast Air Quality Management District (SCAQMD) 

The SCAQMD is directly responsible for reducing emissions from stationary (area and point), mobile, and 

indirect  sources  to meet  federal  and  State  ambient  air  quality  standards.  It  has  responded  to  this 

requirement by preparing a series of Air Quality Management Plans (AQMPs). The most recent of these 

was adopted by the Governing Board of the SCAQMD on December 7, 2012. This AQMP, referred to as 

the 2012 AQMP, was prepared to comply with the federal and State Clean Air Acts and amendments, to 

accommodate growth, to reduce the high levels of pollutants in the Basin, to meet federal and State air 

quality standards, and to minimize the  fiscal  impact that pollution control measures have on the  local 
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economy. The 2012 AQMP  identifies  the control measures  that will be  implemented  to  reduce major 

sources  of  pollutants.  Implementation  of  control measures  established  in  the  previous  AQMPs  has 

substantially  decreased  the  population’s  exposure  to  unhealthful  levels  of  pollutants,  even  while 

substantial population growth has occurred within  the Basin. The  future air quality  levels projected  in 

the 2012 AQMP are based on several assumptions. For example, the SCAQMD assumes that general new 

development  within  the  Basin  will  occur  in  accordance  with  population  growth  and  transportation 

projections identified by SCAG in its most current version of the RTP/SCS. The 2012 AQMP also assumes 

that  general  development  projects will  include  strategies  (mitigation measures)  to  reduce  emissions 

generated  during  construction  and  operation  in  accordance  with  SCAQMD  and  local  jurisdiction 

regulations which are designed to address air quality impacts and pollution control measures. 

The SCAQMD has also prepared the CEQA Air Quality Handbook (1993) to assist lead agencies, as well as 

consultants, project proponents, and other interested parties, in evaluating potential air quality impacts 

of projects and plans proposed in the Basin.  The AQMD is in the process of developing an “Air Quality 

Analysis  Guidance  Handbook”  to  replace  the  CEQA  Air  Quality  Handbook  approved  by  the  AQMD 

Governing Board in 1993.  

Local Standards 

City of Yorba Linda 

Local jurisdictions, such as the City of Yorba Linda (City), have the authority and responsibility to reduce 

air  pollution  through  their  police  power  and  decision‐making  authority.    Specifically,  the  City  is 

responsible for the assessment and mitigation of air emissions resulting from its land use decisions.  The 

City is also responsible for implementation of the transportation control measures in the AQMP, such as 

bus turnouts, energy‐efficient streetlights, and synchronized traffic signals.   

The City’s General Plan (1993) identifies air quality related goals and policies in the Circulation Element 

and the Growth Management Element. Specifically, the Growth Management Element has identified the 

following goals/policies specific to air quality: 

  Goal 1B: To  contribute  to  improved air quality  in  the South Coast Air Basin  in  support of  the 

  South Coast Air Quality Management Plan. 

  Discussion: The City  recognizes  that air quality must be  improved. Yorba Linda  is a very small 

  part of the urban complex that accounts for the serious pollutant levels within the South Coast 

  Air Basin. Improved air quality requires a coordinated approach between local governments and 

  between  local/regional agencies. The City will achieve as much as  it  can  to  reduce emissions 

  levels, given the land use, transportation and economic constraints under which it must operate. 
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  This will  be  accomplished  through  its  policy  and  regulatory  powers  to  implement workable 

  measures which address air quality impacts of both existing and proposed development. 

  Policy 1.1 Participate with the County and other cities in Orange County to coordinate air quality 

  implementation on a countywide basis. 

  Policy 1.2 Stimulate mixed uses in the Community area and key opportunity areas to contribute 

  to reduced vehicle trips.  

  Policy 1.3 Develop a package of measures which will achieve maximum reduction in vehicle trips 

  and vehicle miles traveled that is practical in light of the percentage of the City that is built‐out. 

  Policy 1.4 Cooperate with Orange County  jurisdictions  in establishing various  strategies which 

  may  include  parking  management,  auto  free  zones,  and  additional  growth  management 

  mechanisms which clearly bring cost effective emissions reductions. 

  Policy  1.5  Seek  greater  efficiency  in  the  City's  transportation  system  through  the  modified 

  Superstreet program and the bus system. 

  Goal 2B: Reduce air pollutant emissions associated with development projects. 

  Discussion: New developments have the opportunity to incorporate pollutant control measures 

  into  project  design.  By  conditioning  projects  to  address  air  quality  measures,  the  City  can 

  contribute to future pollutant reduction targets at reasonable economic costs. 

  Policy  2.1  Integrate Air Quality  considerations  into  the City's  land use  regulatory  system  and 

  project application and standard conditions. 

  Policy 2.2 Provide incentives for mixed‐use projects and exceptional design features contributing 

  to emissions reduction. 

  Policy  2.3  Give  visibility  and  acknowledgement  to  projects  which  reflect  sound  air  quality 

  improvement features. 
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ENVIRONMENTAL IMPACTS 

Methodology 

This analysis focuses on the nature and magnitude of the change  in the air quality environment due to 

implementation of  the Project.   Air pollutant emissions associated with  the Project would  result  from 

Project operations and from Project‐related traffic volumes.  Construction activities would also generate 

air pollutant emissions at the Project Site and on roadways resulting  from construction‐related traffic.  

The net  increase  in Project  Site emissions generated by  these activities and other  secondary  sources 

have been quantitatively estimated and compared  to  thresholds of  significance  recommended by  the 

SCAQMD (see Project Impacts subheading, below). 

Construction Emissions 

Regional Emissions  

The  regional  construction  emissions  associated with  the  Project were  calculated  using  the  California 

Emissions  Estimator  Model  (CalEEMod  2013.2.2)  recommended  by  the  SCAQMD.  CalEEMod  was 

developed in collaboration with the air districts of California as a statewide land use emissions computer 

model  designed  to  provide  a  uniform  platform  for  government  agencies,  land  use  planners,  and 

environmental professionals to quantify potential criteria pollutant and greenhouse gas (GHG) emissions 

associated  with  both  construction  and  operations  from  a  variety  of  land  use  projects.  CalEEMod 

provides several improvements compared to Urban Emissions (URBEMIS) 2007, including but not limited 

to the latest factors, survey data, and calculation methodologies for criteria pollutants and GHGs. While 

both models are supported by  the SCAQMD,  the  impact analysis and conclusions  for  the Project have 

been based on the results from CalEEMod as recommended by SCAQMD.   

Construction activities associated with demolition, site preparation, grading, and building construction 

would generate pollutant emissions.  Specifically, these construction activities would temporarily create 

emissions  of  dusts,  fumes,  equipment  exhaust,  and  other  air  contaminants.  These  construction 

emissions were compared to the thresholds established by the SCAQMD (see Table 4 below). 

Localized Emissions  

In  addition  to  the  SCAQMD’s  regional  significance  thresholds,  the  SCAQMD has  established  localized 

significance  criteria  in  the  form  of  ambient  air  quality  standards  for  criteria  pollutants  (see  Table  4 

below).   To minimize  the need  for detailed air quality modeling  to assess  localized  impacts, SCAQMD 

developed  mass‐based  localized  significance  thresholds  (LSTs)  that  are  the  amount  of  pounds  of 

emissions  per  day  that  can  be  generated  by  a  project  that  would  cause  or  contribute  to  adverse 

localized air quality impacts.  These localized thresholds, which are found in the mass rate look‐up tables 
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in the “Final Localized Significance Threshold Methodology” document prepared by the SCAQMD,3 apply 

to daily construction areas that are less than or equal to five acres in size and are only applicable to the 

following criteria pollutants:  NOx, CO, PM10, and PM2.5.  LSTs represent the maximum emissions from a 

project that are not expected to cause or contribute to an exceedance of the most stringent applicable 

federal or state ambient air quality standards, and are developed based on the ambient concentrations 

of that pollutant for each SRA.      In terms of NOx emissions, the two principal species of NOx are nitric 

oxide  (NO) and NO2, with the vast majority  (95 percent) of the NOx emissions being comprised of NO.  

However, because adverse health effects are associated with NO2,  the analysis of  localized air quality 

impacts associated with NOx emissions  is  focused on NO2  levels.   NO  is  converted  to NO2 by  several 

processes,  the  two  most  important  of  which  are  (1)  the  reaction  of  NO  with  ozone,  and  (2)  the 

photochemical  reaction  of NO with  hydrocarbons.   When modeling NO2  emissions  from  combustion 

sources,  the  SCAQMD  assumes  that  the  conversion of NO  to NO2  is  complete  at  a distance of 5,000 

meters from the source.  For PM10 LSTs, the thresholds were derived based on requirements in SCAQMD 

Rule 403 — Fugitive Dust.  For PM2.5 LSTs, the thresholds were derived based on a general ratio of PM2.5 

to  PM10  for  both  fugitive  dust  and  combustion  emissions.    As  described  in more  detail  below,  the 

resulting on‐site construction emissions generated  for each construction phase were analyzed against 

the applicable LST for each phase.  

For the purposes of a CEQA analysis, the SCAQMD considers a sensitive receptor to be to be a receptor 

such as residence, hospital, convalescent facility where it is possible that an individual could remain for 

24 hours.  Thus, according to the SCAQMD, the LSTs for PM10 and PM2.5, which are based on a 24‐hour 

averaging  period, would  be  appropriate  to  evaluate  the  localized  air  quality  impacts  of  a  project  on 

nearby sensitive receptors.  Additionally, since a sensitive receptor is considered to be present onsite for 

24 hours, LSTs based on shorter averaging times, such as the one‐hour NO2 or the one‐hour and eight‐

hour CO ambient air quality standards, would also apply when evaluating localized air quality impacts on 

sensitive receptors.   However, LSTs based on shorter averaging periods, such as the NO2 and CO LSTs, 

are applied to receptors such as industrial or commercial facilities since it is reasonable to assume that 

workers  at  these  sites  could  be  present  for  periods  of  one  to  eight  hours.4    Therefore,  this  analysis 

evaluates  localized  air  quality  impacts  from  construction  activities  associated  with  the  Project  on 

sensitive  receptors  for NO2, CO, PM10, and PM2.5, and on “non‐sensitive”  receptors  (e.g.,  industrial or 

commercial facilities) for NO2 and CO. 

   

                                                      
3   SCAQMD, Final Localized Significance Threshold Methodology, June 2003, Revised July 2008. 
4   Ibid. 
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Operational Emissions 

Operational emissions associated with  the Project were also  calculated using CalEEMod 2013.2.2 and 

the information provided in the traffic study prepared for the Project.  Operational emissions associated 

with  the Project would be comprised of mobile  source emissions and area  source emissions.   Mobile 

source  emissions  are  generated  by  the  increase  in motor  vehicle  trips  to  and  from  the  Project  Site 

associated  with  operation  of  the  Project.    Area  source  emissions  are  generated  by  natural  gas 

consumption  for space and water heating, and  landscape maintenance equipment.   To determine  if a 

regional  air  quality  impact would  occur,  the  increase  in  emissions  is  compared with  the  SCAQMD’s 

recommended regional thresholds for operational emissions (see Table 4 below). 

As  discussed  above,  the  SCAQMD  has  developed  LSTs  that  are  based  on  the  amount  of  pounds  of 

emissions  per  day  that  can  be  generated  by  a  project  that  would  cause  or  contribute  to  adverse 

localized air quality  impacts.   However, because  the LST methodology  is applicable  to projects where 

emission sources occupy a fixed location, LST methodology would typically not apply to the operational 

phase of  the Project because emissions  are primarily  generated by mobile  sources  traveling on  local 

roadways  over  potentially  large  distances  or  areas.  LSTs would  apply  to  the  operational  phase  of  a 

project, if the project includes stationary sources or attracts mobile sources that may spend long periods 

queuing and idling at the site.  For example, the LST methodology applies to operational projects such as 

warehouse/transfer facilities.5  As the Project would include a mixed‐use commercial development with 

retail,  cinema,  and  restaurant  uses,  an  operational  analysis  against  the  LST  methodology  is  not 

applicable and thus has not been included in this analysis. 

Thresholds of Significance 

Appendix G of the State CEQA Guidelines 

In accordance with guidance provided  in Appendix G  to  the state CEQA Guidelines,  the Project would 

have a significant impact on air quality if it would cause any of the following to occur:   

(a) Conflict with or obstruct implementation of the applicable air quality plan; 

(b) Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation; 

(c) Result in a cumulatively considerable net increase of any criteria pollutant for which the project 

region  is  non‐attainment  under  an  applicable  federal  or  state  ambient  air  quality  standard 

(including release in emissions which exceed quantitative thresholds for ozone precursors); 

                                                      
5   SCAQMD, Sample Construction Scenarios for Projects Less than Five Acres in Size, February 2005, page 1‐3. 
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(d) Expose sensitive receptors to substantial pollutant concentrations; or 

(e) Create objectionable odors affecting a substantial number of people. 

SCAQMD Thresholds 

Consistency with the Applicable AQMP 

The SCAQMD has adopted criteria for consistency with regional plans and the regional AQMP in its CEQA 

Air Quality Handbook.    Specifically,  the  indicators  of  consistency  are:  1) whether  the  project would 

increase  the  frequency or  severity of existing  air quality  violations or  cause or  contribute  to new  air 

quality violations; and 2) whether  the project would exceed  the assumptions utilized  in preparing  the 

AQMP. 

Violation of Standards or Substantial Contribution to Air Quality Violations 

As the agency principally responsible for comprehensive air pollution control in the Basin, the SCAQMD 

recommends that projects should be evaluated  in terms of air pollution control thresholds established 

by the SCAQMD and published in the CEQA Air Quality Handbook.  These thresholds were developed by 

the  SCAQMD  to  provide  quantifiable  levels  to which  projects  can  be  compared.    The most  current 

significance thresholds, shown in Table 4, SCAQMD Air Quality Significance Thresholds, are used in this 

analysis.  

Cumulatively Considerable Increase of Criteria Pollutants 

The  SCAQMD’s  CEQA  Air Quality  Handbook  identifies  several methods  to  determine  the  cumulative 

significance  of  land  use  projects  (i.e.,  whether  the  contribution  of  a  project  is  cumulatively 

considerable).  However, the SCAQMD no longer recommends the use of these methodologies.  Instead, 

the  SCAQMD  recommends  that  any  construction‐related  emissions  and  operational  emissions  from 

individual  development  projects  that  exceed  the  project‐specific  mass  daily  emissions  thresholds 

identified  above  also  be  considered  cumulatively  considerable.6    The  SCAQMD  neither  recommends 

quantified  analyses  of  the  emissions  generated  by  a  set  of  cumulative  development  projects  nor 

provides thresholds of significance to be used to assess the impacts associated with these emissions. 

   

                                                      
6   White  Paper  on  Regulatory  Options  for  Addressing  Cumulative  Impacts  from  Air  Pollution  Emissions, 
SCAQMD Board Meeting, September 5, 2003, Agenda No. 29, Appendix D, p. D‐3. 
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Table 4 

SCAQMD Air Quality Significance Thresholds 

Mass Daily Thresholds a

Pollutant  Construction Operation
 

NOx  100 pounds/day 55 pounds/day 

VOC b  75 pounds/day 55 pounds/day 

PM10  150 pounds/day 150 pounds/day 

PM2.5  55 pounds/day 55 pounds/day 

SOx  150 pounds/day 150 pounds/day 

CO  550 pounds/day 550 pounds/day 

Lead  3 pounds/day 3 pounds/day 

Toxic Air Contaminants and Odor Thresholds 

Toxic Air Contaminants (including carcinogens and 

non‐carcinogens) 

Maximum Incremental Cancer Risk ≥ 10 in 1 million 
Cancer Burden > 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 

Hazard Index ≥ 1.0 (project increment) 

Odor  Project creates an odor nuisance pursuant to SCAQMD Rule 402 

GHG  10,000 MT/yr CO2eq for industrial facilities 

Ambient Air Quality for Criteria Pollutants c

NO2 

 

1‐hour average 

Annual arithmetic mean 

SCAQMD is in attainment; project is significant if it causes or  
contributes to an exceedance of the following attainment standards: 

0.10 ppm (federal)
d 

0.03 ppm (State) 

PM10 

24‐hour average 

Annual average 

 
10.4 µg/m

3 (construction)e & 2.5 µg/m3 (operation) 
1.0 µg/m

3 

PM2.5 

24‐hour average  10.4 µg/m3 (construction)e & 2.5 µg/m3 (operation) 

Sulfate 

24‐hour average   25 µg/m3 (state) 

CO 

 

1‐hour average 

8‐hour average 

SCAQMD is in attainment; project is significant if it causes or 
Contributes to an exceedance of the following attainment standards: 

20 ppm (state) and 25 ppm (federal) 
9.0 ppm (state/federal) 

Notes: ppm = parts per million by volume; µg/m3 = micrograms per cubic meter 
a   Source: SCAQMD CEQA Handbook (SCAQMD, 1993). 
b    The definition of VOC includes ROG compounds and additional organic compounds not included in the definition of ROG.  

However, for the purposes of this evaluation, VOC and ROG will be considered synonymous.   
c   Ambient air quality thresholds for criteria pollutants based on SCAQMD Rule 1303, table A‐2 unless otherwise stated. 
d   In January 2010, the U.S. EPA proposed a new 1‐hour national air quality standard of 0.10 ppm for NO2, which is more 

stringent than the state’s current 1‐hour threshold of 0.18 ppm.  For the purposes of conducting a conservative analysis, the 
more stringent national one‐hour standard for NO2 is used as a threshold in the evaluation of the Project’s air quality impacts. 

e   Ambient air quality threshold based on SCAQMD Rule 403. 

Source: SCAQMD CEQA Handbook (SCAQMD, 1993), SCAQMD Air Quality Significance Thresholds, website: 

http://aqmd.gov/docs/default‐source/ceqa/handbook/scaqmd‐air‐quality‐significance‐thresholds.pdf?sfvrsn=2  accessed May 

2015. 
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Exposure of Sensitive Receptors to Substantial Pollutant Concentrations 

The SCAQMD currently recommends that impacts to sensitive receptors be considered significant when 

a project generates localized pollutant concentrations of NO2, CO, PM10, or PM2.5 at sensitive receptors 

near a project site that exceed the  localized pollutant concentration thresholds  listed above or when a 

project’s traffic causes CO concentrations at sensitive receptors located near congested intersections to 

exceed the national or state ambient air quality standards.  The roadway CO thresholds would also apply 

to the contribution of emissions associated with cumulative development. 

Exposure to Objectionable Odors 

A  significant  impact may  occur  if  objectionable  odors  occur  that  would  adversely  impact  sensitive 

receptors.    Odors  are  typically  associated  with  industrial  projects  involving  the  use  of  chemicals, 

solvents, petroleum products, and other strong‐smelling elements used  in manufacturing processes, as 

well as sewage treatment facilities and landfills. 

Project Impacts 

Regional Construction Air Quality Impacts 

For purposes of this analysis, it is estimated that the Project would begin construction toward the end of 

2015 and construction would be completed by the end of 2016 (an approximate 12‐month construction 

duration).    In  an  effort  to  identify  the  worst‐case  daily  air  quality  impacts  associated  with  the 

construction of the Project, this analysis assumes construction would be undertaken with the following 

primary construction phases: (1) Demolition/Site Clearing, (2) Grading/Soil Import/Foundations, and (3) 

Structural Building/Finishing.  Each construction phase has been detailed below.  

Demolition/Site Clearing  

The  Project would  require  demolition,  site  clearing  and  potential  relocation  of  existing  uses  on  the 

Project Site.   Specifically,  two of  three existing cottages were assigned a historic resource status code 

and  could be  relocated  from  their  existing  locations.    In  addition  to  the  removal/relocation of  these 

uses,  demolition  would  include  the  removal  of  asphalt,  concrete,  other  ancillary  structures,  trees, 

fences,  and  other  existing  debris.    This  analysis  estimates  up  to  approximately  3,500  tons  of  debris 

would  be  demolished  from  the  site  over  approximately  13  construction  days.    The  daily  on‐site 

demolition  activities  would  require  the  following  equipment:  one  concrete/industrial  saw,  three 

excavators, and two rubber tired dozers.  
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Grading/Soil Import/Foundation 

After  the  completion  of  demolition/site  clearing,  grading,  soil  import  and  foundation  preparation 

activities would occur  for approximately 1  to 2 months and would  involve  the  cut and  fill of  land  to 

ensure the proper base and slope for the building pads and foundations. 

With respect to soil import, it is estimated the Project would require approximately 100,000 cubic yards 

(cy) of soil import to balance the site.  This activity is anticipated to generate a maximum of 200 truck‐

loads per day  (or 200  round  trips, 400 one‐way  trips).   Under  the assumption each  truck  load would 

carry  approximately  16  cy  of  soil,  approximately  3,200  cy  of  soil  import  would  occur  per  day  for 

approximately  31  construction  days,  resulting  in  100,000  cy  of  total  soil  import.    The  following  two 

potential haul routes have been identified for the import of materials to the site:  

1. Southbound SR‐57 to southbound Imperial Highway (SR‐90) to Lemon Drive to Lakeview Avenue 

to Project site; 

2. Westbound  SR‐91  to  northbound  Imperial  Highway  (SR‐90)  to  Yorba  Linda  Boulevard  to 

Lakeview Avenue to Project site. 

Trucks  from  southbound  Imperial Highway  (SR‐90) are expected  to enter and exit  the  site via  Lemon 

Drive and Lakeview Avenue. Trucks  from northbound  Imperial Highway  (SR‐90) are expected  to enter 

and exit the site via Yorba Linda Boulevard and Lakeview Avenue.  

As  for  on‐site  activities,  this  analysis  assumes  daily  grading  activities  would  require  the  following 

equipment:  two  excavators,  one  grader,  one  rubber  tired  dozer,  two  scrapers,  and  two 

tractors/loaders/backhoes.   

Building Construction 

The Project  includes  the  construction of approximately 140,658  square  feet of  commercial and  retail 

uses and 703 parking spaces (approximately half in structured parking and half in surface parking).  The 

building construction phase is expected to occur for approximately 10 months.  Upon completion of the 

building shells,  interior  finishing  (coatings) and paving of parking areas and streets would  follow.    It  is 

estimated  that  architectural  coatings  would  occur  over  2 months  during  building  construction,  and 

paving would occur over one month during the building construction phase. This analysis assumes that 

the maximum daily construction building activities would require the following equipment: one crane, 

three forklifts, one generator set, three tractor/loader/backhoes, one welder, one air compressor, two 

pavers, two pieces of paving equipment, and two rollers.  
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The  analysis  of  regional  daily  construction  emissions  has  been  prepared  utilizing  the  CalEEMod 

computer model recommended by the SCAQMD.  Table 5, Estimated Peak Daily Construction Emissions, 

identifies  daily  emissions  that  are  estimated  to  occur  on  the  peak  construction  day  for  each  of  the 

construction phases, although construction time frames and day‐to‐day construction activities may vary.  

As noted in Regulatory Compliance Measure 1, these calculations assume that appropriate dust control 

measures would be implemented as part of the Project during each phase of development, as specified 

by  SCAQMD Rule 403  (Fugitive Dust). Rule 403  control  requirements  include, but  are not  limited  to: 

applying water in sufficient quantities to prevent the generation of visible dust plumes (three times per 

day);  applying  soil  binders  to  uncovered  areas;  reestablishing  ground  cover  as  quickly  as  possible; 

utilizing a wheel washing system to remove bulk material from tires and vehicle undercarriages before 

vehicles exit the Project Site; and maintaining effective cover over exposed areas.  As shown in Table 5, 

the peak daily emissions generated during  the grading/soil  import phase of  the Project would exceed 

the regional emission thresholds recommended by the SCAQMD for NOx.  These emissions are primarily 

due  to  the  import of 100,000 cy of soil and  the on‐site equipment necessary  to handle daily  soil and 

grading  volumes.  It  should  be  noted  the  Project  would  not  exceed  any  other  regional  significance 

thresholds recommended by the SCAQMD during any other construction phase.  Nevertheless, regional 

air  quality  impacts  associated  with  Project‐related  construction  emissions  would  be  considered  a 

potentially significant impact. 

Localized Construction Air Quality Impacts 

As  illustrated  in Figure 3 previously,  the  following  surrounding uses have been  identified as  sensitive 

receptors for purposes of this analysis: 1) Residential use adjacent to site; 2) Planned residential use 60 

feet east; 3) Senior housing 60  feet east; 4) Planned residential use 300  feet northeast; 5) Residential 

use 50  feet north; 6) Residential use adjacent  to  the site; 7) Religious/school  institution 45  feet west; 

and, 8) Park/passive open  space area 110  feet  southwest. As described previously,  the  SCAQMD has 

developed localized significance thresholds (LST) for construction areas that are one, two, and five acres 

in size to simplify the evaluation of  localized emissions. LSTs represent the maximum emissions from a 

project that are not expected to cause or contribute to an exceedance of the applicable federal or State 

ambient  air  quality  standard.    LSTs  are  provided  for  each  source  receptor  area  (SRA)  and  various 

distances from the source of emissions.  

In  the  case  of  this  analysis,  the  Project  Site  is  located within  SRA  16  –  North  Orange  County with 

sensitive receptors located within 25 meters. The closest receptor distance in the SCAQMD’s mass rate 

look‐up tables is 25 meters.  Projects that are located closer than 25 meters to the nearest receptor are 

directed to use the LSTs for receptors located within 25 meters. The CalEEMod User’s Guide (Appendix 

A: Calculation Details for CalEEMod) states the applicable LST should be based on the equipment list for 

each construction phase and calculated according to the anticipated maximum number of acres a given 

piece of equipment can pass over in an 8‐hour workday.   
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Table 5 

Estimated Peak Daily Construction Emissions 

Emissions Source 
Emissions in Pounds per Day 

ROG  NOx CO SOx PM10  PM2.5

Demolition/Site Clearing Phase 

Fugitive Dust  ‐‐  ‐‐ ‐‐ ‐‐ 2.25  0.34

Off‐Road Diesel Equipment  4.51  48.36 36.07 0.04 2.45  2.29

On‐Road Diesel (Hauling)  0.57  8.60 6.45 0.02 0.60  0.25

Worker Trips  0.06  0.08 0.86 0.01 0.17  0.05

Total Emissions  5.14  57.04 7.31 0.07 5.47  2.93

SCAQMD Thresholds  75.00 100.00 550.00 150.00 150.00  55.00

Significant Impact?  No  No No No No  No

Grading/Soil Import/Foundations Phase 

Fugitive Dust  ‐‐  ‐‐ ‐‐ ‐‐ 3.49  1.42

Off‐Road Diesel Equipment  6.48  74.81 49.14 0.06 3.58  3.30

On‐Road Diesel (Hauling)  7.88  114.92 92.55 0.30 8.70  3.46

Worker Trips  0.07  0.10 1.03 0.01 0.23  0.06

Total Emissions  14.43 189.83 142.72 0.37 16.00  8.24

SCAQMD Thresholds  75.00 100.00 550.00 150.00 150.00  55.00

Significant Impact?  No  Yes No No No  No

Building Construction Phase  

Building Construction Off‐Road 

Diesel Equipment 
3.41  28.51  18.51  0.03  1.97  1.85 

Building Construction Vendor 

Trips 
0.67  6.11  8.48  0.01  0.53  0.21 

Building Construction Worker 

Trips 
0.63  0.85  8.89  0.02  1.94  0.52 

Architectural Coatings  29.42 ‐‐ ‐‐ ‐‐ ‐‐  ‐‐

Architectural Coating Off‐Road 

Diesel Equipment 
0.37  2.37  1.88  0.01  0.20  0.18 

Architectural Coatings Worker 

Trips 
0.12  0.17  1.76  0.01  0.38  0.10 

Paving Off‐Road Diesel 

Equipment 
2.09  22.39  14.82  0.02  1.26  1.16 

Paving Off‐Gas  0.36  ‐‐ ‐‐ ‐‐ ‐‐  ‐‐

Paving Worker Trips  0.05  0.07 0.78 0.01 0.17  0.05

Total Emissions  37.12 60.47 55.12 0.11 6.45  4.07

SCAQMD Thresholds  75.00 100.00 550.00 150.00 150.00  55.00

Significant Impact?  No  No No No No  No

Note: Calculations assume compliance with SCAQMD Rule 403 – Fugitive Dust.

CalEEMod data provided in Appendix A to this report. 
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Based on  the Project’s construction assumptions outlined previously, approximately 2.0 acres per day 

would be disturbed  for demolition activities and approximately 4.0 acres per day would be disturbed 

during the grading/soil  import/foundations phase.   With respect to building construction, architectural 

coatings,  and paving  activities,  the 5.0‐acre  LST  in  SRA 16 with  sensitive  receptors  located within 25 

meters have conservatively been utilized  to address  the potential  localized NOx, CO, PM10, and PM2.5 

impacts.  The application of a 5.0‐acre threshold for building construction activities on an 11.22‐acre site 

would be conservative as construction emissions would likely be spread out more evenly on the 11.22‐

acre site compared  to the condensed 5‐acre threshold applied  in this analysis. The LSTs  for a 4.0‐acre 

site  in SRA 16 with  sensitive  receptors  located within 25 meters were calculated per SCAQMD Linear 

Regression Methodology.  See Appendix A to this report for more details.  As shown in Table 6, Localized 

On‐Site Peak Daily Construction Emissions, the Project would not exceed any of the identified localized 

thresholds of significance during construction and these impacts would be less than significant. 

Table 6 

Localized On‐Site Peak Daily Construction Emissions  

Construction Phasea  
Total On‐Site Emissions (Pounds Per Day)

NOx 
b CO PM10  PM2.5

Demolition/Site Clearing  48.36 36.07 4.70  2.63

SCAQMD Localized Thresholds   147.00 762.00 6.00  4.00

Significant Impact?  No No No  No

Grading/Soil Import/Foundations  74.81 49.14 7.07  4.72

SCAQMD Localized Thresholds   194.85 1,123.62 9.31  5.31

Significant Impact?  No No No  No

Building Construction Emissionsc  53.27 35.21 3.43  3.19

SCAQMD Localized Thresholds   221.00 1,311.00 11.00  6.00

Significant Impact?  No No No  No

Note: Calculations assume compliance with SCAQMD Rule 403 – Fugitive Dust. 
a Based on the Project’s construction assumptions outlined previously, the applicable LST for demolition is 2.0 acres, grading is 
4.0 acres, and building construction is 5.0 acres. The localized thresholds for each phase are based on a receptor distance of 25 
meters (82 feet) in SCAQMD’s SRA 16. Where necessary, LST calculated per SCAQMD Linear Regression Methodology. 

 

b
 The  localized  thresholds  listed  for NOx  in  this  table  takes  into consideration  the gradual conversion of NOx  to NO2, and are 
provided in the mass rate look‐up tables in the “Final Localized Significance Threshold Methodology” document prepared by the 
SCAQMD.    The analysis  of  localized air quality  impacts  associated with NOx  emissions  is  focused  on NO2  levels as  they are 
associated with adverse health effects.  
c The building construction emission total includes architectural coating and paving emissions.  
CalEEMod data provided in Appendix A to this report. 
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Regional Operational Air Quality Impacts 

The Project includes the operation of approximately 140,658 square feet of commercial and retail uses 

and 703 parking spaces.   Accordingly, the Project’s operational regional air quality emissions associated 

with  area  sources,  energy  demand,  and mobile  sources  (motor  vehicles)  have  been  calculated with 

CalEEMod.    These  results  are  presented  in  Table  7,  Daily  Operational  Emissions.    As  shown,  the 

operational emissions generated by the Project would not exceed the regional thresholds of significance 

set  by  the  SCAQMD.    Therefore,  impacts  associated with  regional  operational  air  quality  emissions 

would be less than significant. 

Table 7 
Daily Operational Emissions 

Emissions Source 
Emissions in Pounds per Day 

ROG NOx CO SOx  PM10  PM2.5

Summertime (Smog Season) Emissions

Area Sources  9.82 <0.01 0.20 <0.01  <0.01  <0.01

Energy Demand  0.24 2.22 1.86 0.01  0.17  0.17

Mobile (Motor Vehicles)  18.57 30.37 153.35 0.33  23.47  6.52

Total Project Emissions  28.64 32.59 155.42 0.34  23.64  6.69

SCAQMD Thresholds  55.00 55.00 550.00 150.00  150.00  55.00

Potentially Significant Impact?  No No No No  No  No

Wintertime (Non‐Smog Season) Emissions

Area Sources  9.82 <0.01 0.20 <0.01  <0.01  <0.01

Energy Demand  0.24 2.22 1.86 0.01  0.17  0.17

Mobile (Motor Vehicles)  19.95 31.94 159.46 0.32  23.48  6.52

Total Project Emissions  30.01 34.17 161.53 0.33  23.65  6.69

SCAQMD Thresholds  55.00 55.00 550.00 150.00  150.00  55.00

Potentially Significant Impact?  No No No No  No  No

Note: Column totals may not add due to model rounding.

CalEEMod data provided in Appendix A to this report. 

Localized Operational Air Quality Impacts 

As discussed previously, because the LST methodology is applicable to projects where emission sources 

occupy a fixed location, LST methodology would typically not apply to the operational phase of a mixed‐

use commercial Project because emissions for these projects are primarily generated by mobile sources 

traveling  on  local  roadways  over  potentially  large  distances  or  areas.  LSTs  would  apply  to  the 

operational phase of a project, if the project includes stationary sources or attracts mobile sources that 

may spend  long periods queuing and  idling at  the  site.   For example,  the LST methodology applies  to 

operational projects such as warehouse/transfer  facilities.7   As  the Project would  include a mixed‐use 

                                                      
7   SCAQMD, Sample Construction Scenarios for Projects Less than Five Acres in Size, February 2005, page 1‐3. 
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commercial development with  retail, cinema, and  restaurant uses, an operational analysis against  the 

LST methodology is not appropriate and these impacts would be considered less than significant. 

The Project would not result in potentially significant CO “hot spots” and a Project‐specific CO hotspots 

analysis  is not needed to reach this conclusion. It has  long been recognized that CO exceedances (“hot 

spots”)  are  caused  by  vehicular  emissions,  primarily when  idling  at  intersections.  Vehicle  emissions 

standards have become increasingly more stringent in the last twenty years. With the turnover of older 

vehicles, introduction of cleaner fuels and implementation of control technology on industrial facilities, 

CO concentrations for the Project vicinity have historically met state and federal attainment status for 

the air quality standards.   For  reference and as noted previously  in Table 2,  in SRA 16  (North Orange 

County) the maximum 8‐hour CO concentration over the past three years was 2.4 ppm  in 2012. Based 

on these measured concentrations, CO concentrations  in SRA 16 are substantially below the state and 

federal standards. Accordingly, with the steadily decreasing CO emissions from vehicles, even very busy 

intersections do not result  in exceedances of the CO standard.   Therefore, the Project would not have 

the  potential  to  cause  or  contribute  to  an  exceedance  of  the  California  one‐hour  or  eight‐hour  CO 

standards of 20 or 9.0 ppm, respectively.  Impacts with respect to localized CO concentrations would be 

less than significant.  

TAC Impacts 

The Project would not  include the operations of any  land uses routinely  involving the use, storage, or 

processing  of  carcinogenic  or  non‐carcinogenic  toxic  air  contaminants.    Thus,  no  appreciable 

operational‐related toxic airborne emissions would result from Project implementation.  With respect to 

construction,  the  construction  activities  associated with  the Project would be  typical of other  similar 

mixed‐use developments in the City, and would be subject to the regulations and laws relating to toxic 

air  pollutants  at  the  regional,  state,  and  federal  level  that  would  protect  sensitive  receptors  from 

substantial concentrations of these emissions.   Therefore,  impacts associated with the release of toxic 

air contaminants would be less than significant. 

Odor Impacts 

The Project does not include any of the uses identified by the SCAQMD as being associated with odors 

(such  as  agricultural  uses,  wastewater  treatment  plants,  food  processing  plants,  chemical  plants, 

composting,  refineries,  landfills,  dairies,  or  fiberglass  molding).  In  addition,  SCAQMD  Rule  402 

(Nuisance),  and  SCAQMD  Best  Available  Control  Technology  Guidelines  would  limit  potential 

objectionable odor impacts during the Project’s long‐term operations phase.  

Potential  sources  that may  emit  odors  during  construction  activities  include  the  use  of  architectural 

coatings  and  solvents  as well  as  asphalt  paving.  SCAQMD  Rules  1108  and  1113  limit  the  amount  of 

volatile organic compounds from cutback asphalt and architectural coatings and solvents, respectively. 
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Based on mandatory compliance with SCAQMD Rules, no construction activities or materials that would 

create a significant level of objectionable odors are proposed.  

The  Project  would  not  create  objectionable  odors  affecting  a  substantial  number  of  people  during 

construction or long‐term operation.  Therefore, a less than significant impact would occur with respect 

to the creation of objectionable odors.  

Plan Consistency Impacts 

AQMP Consistency 

This  analysis  evaluates  the  two  criteria  for  consistency with  regional  plans  and  the  regional  AQMP 

adopted by the SCAQMD:  

1) Will the Project  increase the frequency or severity of existing air quality violations or cause or 

contribute to new air quality violations?; and  

2) Will the Project exceed the assumptions utilized in preparing the AQMP?   

With respect to the first criteria, area air quality planning, including the AQMP, assumes that there will 

be  emissions  from  new  growth,  but  that  such  emissions may  not  impede  the  attainment  and may 

actually contribute to the attainment of applicable air quality standards within the Basin.   As discussed 

previously,  the  Project  would  result  in  construction  air  quality  emissions  that  exceed  the  SCAQMD 

thresholds  of  significance.    The  Project would  not  exceed  long‐term  operational  air  quality  emission 

thresholds of significance. Construction‐related emissions would be temporary in nature, lasting only for 

the duration of the construction period, and would not have a long‐term impact on the region’s ability 

to meet  state and  federal air quality  standards.   Furthermore,  the Project will be  required  to comply 

with applicable SCAQMD rules and regulations for new or modified sources.   For example, the Project 

must comply with SCAQMD Rule 403  for  the control of  fugitive dust during construction.   By meeting 

SCAQMD  rules  and  regulations,  project  construction  activities will  be  consistent with  the  goals  and 

objectives of  the AQMP  to  improve air quality  in  the Basin. With  respect  to operations, because  the 

Project  would  not  exceed  long‐term  operational  thresholds  of  significance,  would  not  introduce 

substantial stationary sources of emissions, and would not have the potential to cause or contribute to 

an exceedance of the California one‐hour or eight‐hour CO standards, the Project would not have the 

potential to increase the frequency or severity of existing air quality violations or cause or contribute to 

new air quality violations.  

With respect to the second criteria, the AQMP was prepared to achieve national and state air pollution 

standards within  the  region.   A project  that  is considered  to be consistent with  the AQMP would not 

interfere  with  attainment  of  AQMP  goals,  because  the  growth  from  the  Project  is  included  in  the 

regional projections used to formulate the AQMP.  Therefore, projects, land uses, and activities that are 
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consistent with the applicable assumptions used in the development of the AQMP would not jeopardize 

attainment  of  the  air  quality  levels  identified  in  the  AQMP,  even  if  they  exceed  the  SCAQMD’s 

recommended daily  emissions  thresholds.    The  Project  is  a mixed‐use  commercial development  that 

would  not  increase  the  housing  or  population  estimates  for  the  City,  and would  serve  existing  local 

demands for retail, cinema, and restaurant uses.   As such, the Project would not have the potential to 

exceed or conflict with the assumptions and growth projections utilized in the preparation of the AQMP.  

Accordingly,  through  evaluation  of  the  Project  against  the  two  criteria  for  consistency with  regional 

plans  and  the  regional  AQMP  adopted  by  the  SCAQMD,  impacts with  respect  to  regional  plans  and 

AQMP consistency would be less than significant. 

General Plan Consistency 

Local  jurisdictions,  including  the  City,  have  the  authority  and  responsibility  to  reduce  air  pollution 

through  its  police  power  and  decision‐making  authority.    Specifically,  the  City  is  responsible  for  the 

assessment and mitigation of air emissions resulting from its land use decisions.  The City’s General Plan 

(1993)  identifies air quality  related goals and policies  in  the Growth Management Element.   Table 8, 

Project Consistency with Applicable Air Quality Goals and Policies of the General Plan, illustrates that the 

Project  would  be  consistent  with  the  City’s  General  Plan  and  these  impacts  would  be  less  than 

significant.  

CUMULATIVE IMPACTS  

Construction Impacts 

Because the Orange County portion of the Basin is currently in non‐attainment for O3, PM10, and PM2.5, 

cumulative development could violate an air quality standard or contribute to an existing or projected 

air  quality  violation.    This  would  be  considered  a  significant  cumulative  impact.    According  to  the 

SCAQMD,  individual construction projects that exceed the SCAQMD recommended daily thresholds for 

project‐specific  impacts  would  cause  a  cumulatively  considerable  increase  in  emissions  for  those 

pollutants  for which  the Basin  is  in non‐attainment.   As discussed previously,  construction  emissions 

associated with  the proposed Project would exceed  the SCAQMD’s  regional  thresholds of significance 

for NOx.  Therefore, the cumulative impact of the Project’s construction emissions would be considered 

significant.  

With respect to TACs, the greatest potential for TAC emissions at related projects would  involve diesel 

particulate  emissions  associated  with  trucks  and  heavy  equipment.    The  construction  activities 

associated with the Project and related projects would be similar to other development projects in the 

City, and would be  subject  to  the  regulations and  laws  relating  to  toxic air pollutants at  the  regional, 

state, and federal level that would protect sensitive receptors from substantial concentrations of these 
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emissions.  In addition and similar to the proposed Project, related projects construction activity would 

not result in long‐term substantial sources of TAC emissions  (i.e., 70 years) and would not combine with 

the Project to generate ongoing TAC emissions.   Thus, cumulative TAC emissions from the Project and 

related projects would be considered less than significant. 

Table 8 
Project Consistency with Applicable Air Quality Goals and Policies of the General Plan 

Goal/Policy  Consistency Analysis 

Goal 1B: To contribute  to  improved air quality  in  the South Coast Air Basin  in support of  the South Coast Air 
Quality Management Plan. 

Policy  1.2  Stimulate  mixed  uses  in  the  Community 
area  and  key  opportunity  areas  to  contribute  to 
reduced vehicle trips. 

Consistent.  The Project’s mixed‐use nature and urban 
location would serve to reduce trips by approximately 
32%  compared  to  a  project  without  those  features. 
This reduction  in trips would serve to reduce vehicles 
mile  traveled  (VMT),  congestion  and  associated  air 
quality emissions. 

Policy 1.3 Develop a package of measures which will 
achieve maximum reduction in vehicle trips and 
vehicle miles traveled that is practical in light of the 
percentage of the City that is built‐out. 

Consistent.  The Project’s mixed‐use nature and urban 
location would serve to reduce trips by approximately 
32%  compared  to  a  project  without  those  features. 
This  reduction  in  trips  would  serve  to  reduce  VMT, 
congestion and associated air quality emissions. 

Goal 2B: Reduce air pollutant emissions associated with development projects.

Policy 2.1 Integrate Air Quality considerations into the 
City's land use regulatory system and project 
application and standard conditions. 

Consistent. As  required by  the City,  this EIR assesses
potential  air  quality  impacts  from  the  development 
project and identifies applicable reduction and control 
measures for air quality. 

Policy 2.2 Provide incentives for mixed‐use projects 
and exceptional design features contributing to 
emissions reduction. 

Consistent.  The Project’s mixed‐use nature and urban 
location would serve to reduce trips by approximately 
32%  compared  to  a  project  without  those  features. 
This  reduction  in  trips  would  serve  to  reduce  VMT, 
congestion  and  associated  air  quality  emissions.  
Further,  in  keeping with  the Town Center  vision,  the 
Project  would  create  a  pedestrian‐friendly  shopping 
and dining experience, as well as provide efficient on 
and  off‐site  traffic  circulation  so  that  customers  can 
easily  and  safely  access  the  project.    These  features 
would also serve to reduce air quality emissions. 

Policy 2.3 Give visibility and acknowledgement to 
projects which reflect sound air quality improvement 
features. 

Consistent.  The Project’s mixed‐use nature and urban 
location would serve to reduce trips by approximately 
32%  compared  to  a  project  without  those  features. 
This  reduction  in  trips  would  serve  to  reduce  VMT, 
congestion  and  associated  air  quality  emissions.  
Further,  in  keeping with  the Town Center  vision,  the 
Project  would  create  a  pedestrian‐friendly  shopping 
and dining experience, as well as provide efficient on 
and  off‐site  traffic  circulation  so  that  customers  can 
easily  and  safely  access  the  project.    These  features 
would also serve to reduce air quality emissions. 
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With  respect  to  cumulative odor  impacts, potential  sources  that may emit odors during  construction 

activities at each related project include the use of architectural coatings, solvents, and asphalt paving.  

SCAQMD Rules 1108 and 1113 limit the amount of volatile organic compounds from cutback asphalt and 

architectural coatings and solvents, respectively. Based on mandatory compliance with SCAQMD Rules, 

it  is anticipated  that  construction activities and materials used  in  the  construction of  the Project and 

related projects would not combine to create objectionable odors.   Thus, cumulative odor  impacts are 

considered less than significant. 

Operational Impacts 

Due to the non‐attainment status of O3, PM10, and PM2.5, the generation of daily operational emissions 

associated with cumulative development would result in a cumulative significant impact associated with 

the cumulative net  increase of any criteria pollutant  for which  the  region  is  in non‐attainment.   With 

respect  to operational emissions,  the SCAQMD has  indicated  that  if an  individual project results  in air 

emissions  of  criteria  pollutants  (CO,  ROG,  NOx,  SOx,  PM10,  and  PM2.5)  that  exceed  the  SCAQMD 

recommended daily thresholds  for project‐specific  impacts, then  it would also result  in a cumulatively 

considerable net  increase of  these criteria pollutants  for which  the proposed Project  region  is  in non‐

attainment under an applicable federal or state ambient air quality standard.   As discussed previously, 

the  operational  emissions  associated  with  the  Project  would  not  exceed  the  established  SCAQMD 

threshold  levels during the operation of the Project. Therefore, the cumulative  impact of the Project’s 

operational emissions would be less than significant.   

Plan Consistency 

Cumulative  development  can  affect  implementation  of  AQMP.    The  AQMP  was  prepared  to 

accommodate  growth,  reduce  pollutants  within  the  areas  under  SCAQMD  jurisdiction,  improve  the 

overall air quality of  the  region, and minimize  the  impact on  the economy.   Growth considered  to be 

consistent with the AQMP would not  interfere with attainment because this growth  is  included  in the 

projections utilized  in  the  formulation of  the AQMP.   Consequently, as  long as growth  in  the Basin  is 

within  the  projections  for  growth  identified  by  SCAG,  implementation  of  the  AQMP  will  not  be 

obstructed by  such growth and  cumulative  impacts would be  less  than  significant.    Since  the Project 

would not conflict with growth projections, it would not have a cumulatively considerable conflict with, 

or  obstruction  of,  the  implementation  of  the  applicable  air  quality  plan.    Thus,  cumulative  impacts 

related to plan consistency would be less than significant. 
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MITIGATION MEASURES 

Regulatory Compliance Measure 

1. The  Applicant  shall  implement  all  control  measures  required  and/or  recommended  by  the 

SCAQMD (i.e., Rule 403 ‐ Fugitive Dust), including but not limited to the following:  

 Use watering to control dust generation during demolition of structures or break‐up 
of pavement; 

 Water active grading/import areas and unpaved surfaces at least three times daily; 

 Cover stockpiles with tarps or apply non‐toxic chemical soil binders; 

 Limit vehicle speed on unpaved roads to 15 miles per hour; 

 Sweep daily (with water sweepers) all paved construction parking areas and staging 
areas; 

 Provide daily clean‐up of mud and dirt carried onto paved streets from the Project 
Site; 

 Suspend excavation and grading activity when winds  (instantaneous gusts) exceed 
15 miles per hour over a 30‐minute period or more; and 

 An  information sign shall be posted at  the entrance  to each construction site  that 
identifies the permitted construction hours and provides a telephone number to call 
and  receive  information  about  the  construction  project  or  to  report  complaints 
regarding  excessive  fugitive dust  generation.   Any  reasonable  complaints  shall be 
rectified within 24 hours of their receipt. 

LEVEL OF SIGNIFICANCE AFTER MITIGATION 

The  implementation  of  Regulatory  Compliance Measure  1  would  reduce  the  Project’s  construction 

related  fugitive  dust  emissions.    However,  construction‐related  NOx  emissions  would  exceed  the 

established SCAQMD thresholds of significance, and regional construction air quality  impacts would be 

considered significant and unavoidable.   

With  respect  to  localized construction  impacts, on‐site emissions generated by  the Project would not 

exceed  the  established  SCAQMD  LSTs.  Therefore,  localized  construction  related  air  quality  impacts 

would be considered less than significant.   

Localized and  regional operational air quality emissions would not exceed  the SCAQMD  thresholds of 

significance and operational impacts would be considered less than significant.  

The Project would be consistent with the AQMP and the City’s General Plan, and impacts with respect to 

plan consistency would be considered less than significant. 
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SRA 16

x-value y-value
Area of Site LST

(acerage) (mass/day)
1 522
2 762
5 1311

4.00 1123.62

x-value y-value
Area of Site LST

(acerage) (mass/day)
1 103.00
2 147.00
5 221.00

4.00 194.85

x-value y-value
Area of Site LST

(acerage) (mass/day)
1 4
2 6
5 11

4.00 9.31

x-value y-value
Area of Site LST

(acerage) (mass/day)
1 3
2 4
5 6

4.00 5.31

SCAQMD's CEQA Handbook

PM2.5

*based on SCAQMD localized signifcance thresholds (LST) from Appendix C of the 

Localized Significance Thresholds*
Construction At 25 Meters

CO

NOx

PM10



 

Appendix 5.2 Historical Resources CEQA Impacts Analysis 
for 4842, 4852 and 4871 School Street prepared 
by PCR Services Corporation dated June 1, 
2015 

 

Tebo Environmental Consulting, Inc. Yorba Linda Town Center Draft Subsequent EIR 
July 2015 



  

 

 

 

201 Santa Monica Boulevard, Suite 500, Santa Monica, CA 90401  INTERNET www.pcrnet.com  TEL 310.451.4488  FAX 310.451.5279 

 
June 1, 2015 
 
 
 
David Brantley 
Principal Planner 
CITY OF YORBA LINDA 
4245 Casa Loma 
P.O. Box 87104 
Yorba Linda, California 92885-8714 

Re: HISTORICAL RESOURCES CEQA IMPACTS ANALYSIS FOR 4842, 4852 AND 4871 SCHOOL 
STREET, YORBA LINDA, CALIFORNIA 

Dear Mr. David Brantley: 

The City of Yorba Linda has requested a CEQA Impacts Analysis for three properties (4842, 
4852, and 4871 School Street School) located within the project site of a proposed Yorba Linda Town 
Center redevelopment project (“Proposed Project”).  Under the Proposed Project the early twentieth-
century bungalow residences at 4842, 4852, and 4871 School Street (“Residences”) would be 
demolished.  The subject properties have been identified as locally eligible historical resources with a 
5S3 California Historical Resources Status Code (“Status Code”) in the City’s historical resources 
survey.1  A 5S3 Status Code is defined as, “appears to be individually eligible for local listing or 
designation through survey evaluation.”  Pursuant to CEQA 15064.5 these properties are considered 
historical resources.  The Proposed Project would remove these buildings; therefore, further analysis is 
required to assess potential impacts to historical resources.  The purpose of this Impact Analysis is to 
assess the significance of potential impacts and provide mitigation measures to reduce impacts that 
have been identified as significant.   

Proposed Project Description 

The project site (“Project Site”) is located on approximately 11.6 acres and is a boarded by Yorba Linda 
Boulevard and Imperial Highway to the south, Lakeview Avenue to the east, Main Street and School 
Street to the west, and New Street ‘A’, First Baptist Church, a fire station, and Lemon Drive to the north.  
The Project Site is to the east of the Historic Town Center District.  The Proposed Project would consist 
of one and two story structures organized around a central open space and would include retail, 
restaurants, cinema, and supermarket uses, surface parking lots, and a potential four-story parking 
structure all totaling approximately 122,605 to 144,105 square feet of gross leasable area.  As 
mentioned above, there are three historical resources on the east and west side of School Street in the 
northwest area of the Project Site that would be demolished under the Proposed Project.  The 
conceptual site plan for the Proposed Project is included in Attachment A. 

Historical Resources Within the Proposed Project 

4842, 4852, and 4871 School Street are single-family residences constructed between 1910 and 1915 
located on the east and west sides of School Street between Lemon Avenue to the north and Arroyo 

                                                 
1 Galvin Preservation Associates, “City of Yorba Linda Citywide Historic Property Survey: Historic Context & Survey 

Report,” Prepared for City of Yorba Linda Community Development Department (November 2009).  Adopted by City 
Council on January 5, 2010. 
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Street to the south.  The Residences are located on a residential street improved with single-family 
residences and at the southwest corner of School Street and Lemon Drive is a historical church.  
Historically the Yorba Linda Public School was located at the opposite corner (southeast corner of 
School Street and Lemon Drive), as shown on the 1920 and 1929 Sanborn Maps (Attachments B and 
C), but the school has since been demolished.  To the west of the Residences is the potential Old Town 
Historic District (locally significant district), an early to mid-twentieth century commercial 
neighborhood that is centered around the 4800 and 4900 blocks of Main Street and Olinda 
Street.2  The district boundaries include the east side of Olinda Street to the west, Lemon Drive to 
the north, the east side of Main Street to the east, and the northeast side of Imperial Highway to the 
southwest.  The boundaries exclude the parcel located at the intersection of Main Street, Imperial 
Highway, and Arroyo Street.   
 
In September 2013, PCR surveyed the interior and exterior of 4842 and 4871 School Street and 
surveyed 4852 School Street from the public right-of-way.  A detailed description of each residence is 
provided below.   

 
4842 School Street 

 
Located on the east side of School Street, 4842 School Street 
(APN 323-322-09) is currently improved with a one-story 
Craftsman-style bungalow constructed circa 1910s.  4842 
School Street has a concrete foundation, wood frame 
construction, and is clad in wood clapboards.  The roof is 
front-gable with a dropped front-gable porch roof and has 
exposed rafter tails and composition shingle sheathing.  The 
partial-width front porch has Doric column supports and a 
decorative wood banister.  The property was recognized in the 
1980-81 Historic Resources Survey (Attachment D) wherein it 
was noted that the bungalow was historically used in 
conjunction with the main school house and was moved to the 

present location at an unidentified date (pre-1920).  The residence at 4842 School Street is shown at its 
present location on the 1929 Sanborn Map (Attachment C), however, the residence is not shown on the 
1920 Sanborn Map (Attachment B).  In 2009, as a part of the Citywide Historic Property Survey, 4842 
School Street was assigned a status code of 5S3 (Attachment E).  Currently, 4842 School Street is used 
as a construction office.  PCR surveyed the exterior and interior of 4842 School Street in September 
2013 and the structure appears to be in good condition. 

 

 

4852 School Street 

                                                 
2 The proposed Old Town Historic District includes (16) contributing buildings and (6) non-contributing buildings.  All 

contributing buildings received a status code of 5D3. 
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Located on the east side of School Street and to the 
south of 4842 School Street, 4852 School Street (APN 
323-322-08) is currently improved with a one-story 
Craftsman-style bungalow constructed in 1912.  4852 
School Street has wood frame construction and a low-
pitched front-gable roof with exposed purlins.  The 
house is clad in asbestos composition shingle siding 
and has a partial-width front porch supported by four 
slender wood posts.  The property was recognized in 
the 1980-81 Historic Resources Survey (Attachment 
D) wherein it was noted that the property was 
historically used as classrooms and was moved to its 
present location at an unidentified date, most likely during the 1920s).  The residence at 4852 School 
Street is shown at its present location on the 1929 Sanborn Map (Attachment C), however, the 
residence is not shown on the 1920 Sanborn Map (Attachment B).  In 2009, as a part of the Citywide 
Historic Property Survey, 4852 School Street was assigned a status code of 5S3 (Attachment D).  
Currently, 4852 is used as a single-family residence.  PCR surveyed the 4852 School Street in 
September 2013 from the street and was unable to assess the structure’s condition. 

4871 School Street 

Located on the west side of School Street, 4871 School 
Street (APN 323-324-03) is currently improved with a 
one-story Craftsman-style bungalow constructed circa 
1915.  4871 School Street has a concrete foundation, 
wood frame construction, and is clad in wood 
clapboards and shingles.  The roof is a low-pitched 
front-gable with overhanging eaves, exposed rafter 
tails and beams, and composition shingle sheathing.  It 
has a partial-width front porch with two sets of four 
wood posts set atop a tapered pier (stuccoed).  The 
residence at 4871 School Street is shown in its present 

location on the 1920 Sanborn Map (Attachment B).  In 2009, as a part of the Citywide Historic Property 
Survey, 4871 School Street was assigned a status code of 5S3.  Currently, the property is vacant and 
owned by the City.  PCR surveyed the exterior and interior property in September 2013 and the 
property appears to be in overall good condition. 

CEQA Impacts Analysis 

SIGNIFICANCE THRESHOLDS 

The thresholds for determining the significance of environmental effects on historical resources 

identified below are derived from the CEQA Guidelines as defined in §15064.5.  Pursuant to this 

guidance, a project that would physically detract, either directly or indirectly, from the integrity and 

significance of the historical resource such that its eligibility for listing in the National Register, 
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California Register or as a City Yorba Linda Historic Structure, Site or Feature would no longer be 

maintained, is considered a project that would result in a significant impact on the historical resource.  

Adverse impacts, that may or may not rise to a level of significance, result when one or more of the 

following occurs to a historical resource: demolition, relocation, conversion, rehabilitation, or 

alteration, or new construction on the site or in the vicinity.  

CEQA Guidelines 

The CEQA Guidelines state that the potential for a project to have an impact on a historical resource 

occurs when a project involves a “substantial adverse change” in the significance of the resource.  

Pursuant to CEQA, a project has a substantial adverse change when one or more of the following 

occurs: 

 Substantial adverse change in the significance of an historical resource means physical 

demolition, destruction, relocation, or alteration of the resource or its immediate surroundings 

such that the significance of an historical resource would be materially impaired. 

 The significance of a historical resource is materially impaired when a project: 

A. Demolishes or materially alters in an adverse manner those physical characteristics of 

an historical resource that convey its historical significance and that justify its inclusion 

in, or eligibility for, inclusion in the California Register of Historical Resources; or 

B. Demolishes or materially alters in an adverse manner those physical characteristics that 

account for its inclusion in a local register of historical resources  pursuant  to  Section 

5020.1(k) of the Public Resources Code or its identification in a historical resources 

survey meeting the requirements of Section 5024.1(g) of the Public Resources Code, 

unless the public agency reviewing the effects of the project establishes by a 

preponderance of evidence that the resource is not historically or culturally significant; 

or 

C. Demolishes or materially alters in an adverse manner those physical characteristics of a 

historical resource that convey its historical significance and that justify its eligibility for 

inclusion in the California Register of Historical Resources as determined by a lead 

agency for purposes of CEQA. 

The Secretary of the Interior’s Standards for Rehabilitation (Standards) are codified at 36 Code of 

Federal Regulations (CFR) Section 67.7.  In most circumstances, the Standards are relevant in assessing 

whether there is a substantial adverse change under CEQA.  Section 15064.5b(3) of the CEQA 

Guidelines states in part that “. . . a project that follows the Secretary of the Interior’s Standards for the 

Treatment of Historic Properties with Guidelines for Preserving, Rehabilitating, Restoring, and 

Reconstructing Historic Buildings or the Secretary of the Interior’s Standards for Rehabilitation and 
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Guidelines for Rehabilitating Historic Buildings (1995), Weeks and Grimmer, shall be considered as 

mitigated to a level of less than a significant impact on the historic resource,” and therefore may be 

considered categorically exempt. 

Project Impacts 

Construction of the Proposed Project would require demolition of three locally eligible historical 

resources that are located within the Project Site, at 4842, 4852, and 4871 School Street.  Potential 

impacts to historical resources are analyzed below, followed by recommended mitigation measures to 

reduce potential impacts, and concluding with an analysis of the level of significance after project 

completion with mitigation incorporated.   

All three Residences have been identified with a status code of 5S3 during the 2009 Citywide Historic 
Property Survey, therefore, 4842, 4852, and 4871 School Street are considered historical resources 
under CEQA.  Under the Proposed Project, these historical resources would be demolished; therefore, 
the Project would result in a potentially significant impact to historical resources.  However, the level of 
this impact would be reduced by the recordation, relocation to site options 1, 2 or 3 (as described 
below) and rehabilitation of the historical resources.  With Mitigation Measure 1-Recordation and 
Mitigation Measure 2-Relocation and Rehabilitation incorporated, as described below, potential 
impacts to historical resources would be reduced to less than significant.   

However, if after 45 days there is no party willing to purchase and rehabilitate the relocated 
Residences per Mitigation Measure 2, Mitigation Measure 1-Recordation and Mitigation Measure 
3-Salvage would need to be implemented.  Without successful completion of relocation and 
rehabilitation, potential impacts to historical resources would remain significant and unavoidable.  

Cottage Relocation Options 

Because the City proposes to demolish three locally eligible single-family residences located on the 

Project Site, the City has provided five proposed locations for the relocation of 4842, 4852 and 4871 

School Street as shown on the Cottage Relocation Options Exhibit included as Attachment F.  The five 

relocation options include: the Public Library Site (also known as the Strawberry Field Site), the 

Altrudy Site, the Olinda Street Site, the 4861-4871 School Street Site, and relocation to undefined 

locations.  PCR studied the current and historic setting of each site option, based upon the analysis of 

historic maps, a site visit, and Google Street View, to select a preferred site location for the relocation of 

the Residences.  The current and historic setting of each site option, along with an analysis of their 

compatibility to the historic setting of the Residences, are described below.  This analysis is based 

solely upon studying the historic setting and current conditions; economics, land use planning and 

certain existing conditions have not been taken into consideration in evaluating the receiver sites. 

Option 1: Public Library/Strawberry Fields Site 
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The Public Library Site (also known as the Strawberry Field Site) is located on the east-side of 

Lakeview Avenue between Altrudy Lane and Yorba Linda Boulevard in the middle of the block.  Now 

the site is a vacant lot.  The site is located in a neighborhood predominately improved with 

Contemporary style one-and-two story single and multi-family residences.  Adjacent to the Public 

Library Site to the north is a two-story Contemporary style senior living apartment building and to the 

south are office uses, a parking lot, and strip-mall.  Across the street, the block is partially improved 

with two one-story early-twentieth century bungalows (with the exception of the real estate office at 

4901 Lakeview Avenue), however, these bungalows will be redeveloped as part of the Proposed Project 

and would be replaced with a theater.  These bungalows are not historical resources and during the 

2009 Citywide Historic Property Survey they were assigned Status Codes of 6L, “determined ineligible 

for local listing or designation through local government review process, but may warrant special 

consideration in local planning.” 

Early Sanborn maps for the Public Library/Strawberry Fields Site were not mapped, most likely this 

area was not subdivided or improved during the early twentieth century.  Because of the contemporary 

construction surrounding the site, it appears the vicinity of Public Library/Strawberry Fields Site was 

most likely improved during the 1980s and onward.  According to City sources, the subject property 

was used as a field for the cultivation of strawberries and for a residential home site.  Therefore, the 

Public Library/Strawberry Fields Site does not have a compatible historical setting to the Residences 

and is not a preferred relocation site. 

 
Google Street View of Altrudy Site, View Northeast (Google, Recorded June 2011) 

Option 2: Altrudy Site  

Located approximately 0.20 miles to the northeast of the Residences, the Altrudy Site is located at the 

northeast intersection of Lakeview Avenue and Altrudy Lane in a neighborhood predominately 

improved with Contemporary style one-and-two story single-and-multi-family residences.  However, 

adjacent to the Altrudy Site to the south is a Contemporary style two-story office park.  The site is 

currently a vacant lot.  The historical setting of the site is not documented in Sanborn maps, as they did 
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not record the subject property and vicinity.  It can be concluded based on the non-representation on 

Sanborn Maps and the improvements in the immediate vicinity that the area was developed after 

World War II.  Therefore, the Altrudy site does not have a compatible historical setting to the 

Residences and is not a preferred relocation site. 

 
Google Street View of Altrudy Site, View Northeast (Google, Recorded June 2011) 

Option 3: Olinda Street Site 

The Olinda Street Site is a public parking lot located on the eastside of Olinda Street mid-block between 

Lemon Drive and Imperial Highway.  As a non-contributing parcel located within the Old Town Historic 

District, the eastside of Olinda Street is improved with a number of historic properties both commercial 

and residential.  To the north of the Olinda Street Site at the southeast corner of Olinda Street and 

Lemon Drive is a single-family Mediterranean style bungalow (Dr. Cochran’s House), to the south is a 

Mediterranean style two-story commercial building, and further down the block to the south is a one-

story Craftsman style bungalow (Dr. Emory’s building) adapted into a hair salon.  Dr. Emory’s building 

is also a former schoolhouse cottage.  Across the street from the site is the Contemporary style Yorba 

Linda Public Library.  The 1929 Sanborn map (Attachment C) shows the site was comprised of six lots 

of which five were vacant and the last (southern) lot was developed with a one-story commercial 

building for cleaning and pressing and two rear-dwellings, all of these improvements have been 

removed from the site.  Also, the 1929 Sanborn Map shows two historic buildings flanking the site, Dr. 

Cochran’s House and the Mediterranean style two-story commercial building, both extant.   

The Olinda Street Site appears to be a compatible site for the relocation of the three residences.  

Located approximately 0.10 miles to the northwest or one block, the site is located within a historic 

district and is compatible to the original character of the historical residences.  There are adjacent 

historical resources that are single-family residences, one of which is a relocated school house.   Of the 

five relocation options, PCR recommends relocating the Residences to the Olinda Street Site and adding 

the relocated Residences to the historic district as contributors.   
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Option 4: 4861-4871 School Street Site 

The final option for the location for two of the bungalows is the 4861-4871 School Street Site.  This site 

is comprised of two parcels and is improved with the Craftsman style residence at 4871 School Street, 

in addition to adjoining another vacant property with the address of 4861 School Street that is also 

owned by the City.  The residence at 4861 School Street, previously was demolished, and was not 

considered a historical resource.   

However, the 4861-4871 School Street Site can only accommodate the relocation of two bungalows 

because the total square footage of the site is much smaller than the other three site options.  4871 

School Street would remain on its lot, and only one of the other two bungalows, either 4842 or 4852 

School Street, would be relocated to the second parcel.  The City proposes to  re-grade the site, re-

orienting the existing 4871 cottage to face south (along New Street “A”), and then moving one 

additional cottage (either 4852 or 4842 School St) to the site, oriented to front New Street “A.”  The two 

residences could then be used for either commercial office or residential use.  

Option 4 is not preferable because only two of the Residences would be relocated and the last residence 

would be relocated to one of the other four site options (Options 1-3).  It is preferable to keep all 

Residences together as they would collectively retain their integrity of feeling, association and setting.  

Even though 4871 School Street will remain on its original site and will retain the same general 

location, the residence will be reoriented and the site will be graded.  The siting of the 4871 School 

Street on a hill is important to its overall design and its orientation facing School Street facing the other 

residences across the street contributes to its significance.  Furthermore, the Project will be 

constructed across from 4861-4871 School Street Site, therefore altering the historic character of the 

residential street.  Because of these factors the 4861-4871 School Street Site is not the preferred site 

relocation option. 

 
View of 4861-4871 School Street Site, View Southwest (PCR 2013) 
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Option 5: Relocation to an Undefined Location 

The final option is relocation to an undefined location based upon the preferences of the interested 

acquisition party.  This other site could be located within the City or in a neighboring community.  The 

compatibility of the site would need to be analyzed at the time of acquisition to ensure the undefined 

location would be compatible to the historical character of the Residences.  It would be preferable if the 

site was located within the City and within a single-family residential area developed during the 1920s.  

Because of the unknowns associated with this site relocation option and further analysis it requires, 

this option is not recommended.  

Summary of Cottage Relocation Options 

Of the five site relocation options, Option 3, the Olinda Street Site, is recommended as the preferred 

relocation site because all three of the residences will be relocated to one site with a compatible 

historical setting.  If Option 3, the Olinda Street Site, is not a feasible option, as alternatives, PCR 

recommends the relocation of the Residences to either Option 1, Public Library/Strawberry Field Site, 

or Option 2, Altrudy Site.  Even though the latter sites do not have compatible historical settings, the 

alternative sites can accommodate all three residences and they will remain in the City of Yorba Linda 

less than a mile away from their current location.  Therefore, under Options 1, 2 or 3 potential impacts 

to 4842, 4852 and 4871 School Street would be reduced to less than significant with the incorporation 

of mitigation (Mitigation Measure 1-Recordation and Mitigation Measure 2-Relocation and 

Rehabilitation), as described below. 

Mitigation Measures 

CEQA requires the Lead Agency to examine and impose feasible mitigation measures or feasible project 

alternatives that would avoid or minimize any impacts or potential impacts to the environment.  When 

important historical resources are involved, avoidance or preservation in place is the preferable course 

of action.  When total avoidance or preservation in place is not possible, a hierarchy of treatment 

approaches should be examined and assessed for feasibility.  Such treatment approaches may include 

relocation, partial retention, or reconstruction.  Under CEQA, demolition of a historical resource with 

recordation as a mitigation measure does not necessarily fully mitigate an impact to the historical 

resource as recordation does not address the adverse material change resulting from the removal of 

the physical characteristics that justify the inclusion of the resource in the California Register or its 

eligibility for listing in a local register.  As for relocation of a historic resource, the State Historical 

Resources Commission encourages the retention of historical resources in place.  However, it is 

recognized that moving a historic building, structure, or object is sometimes necessary to prevent its 

destruction.  Therefore, a moved resource that is otherwise eligible may be listed in the California 

Register and/or the local register if it was moved to prevent its demolition at its former location and if 

the new location is compatible with the original character of the historic resource.  A historic resource 

should retain its historic features and compatibility in orientation, setting, and general environment. 



  

 

 

 
David Brantley 

CITY OF YORBA LINDA 

June 1, 2015 - Page 10 
 

The following measures are proposed as mitigation for those adverse impacts to the identified 

historical resources at 4842, 4852, and 4871 School Street posed by the Proposed Project.   

Mitigation Measure 1-Recordation.  Prior to the issuance of a relocation permit for 4842, 

4852, and 4872 School Street, a recordation document prepared in accordance with Historic 

American Buildings Survey (HABS) Level III requirements shall be completed for the existing 

buildings.  Similarly, 4842, 4852, and 4871 School Street shall be recorded prior to relocation 

and demolition, in order to record the structures at their existing locations before removal. The 

recordation document shall be prepared by a qualified architectural historian or historic 

preservation professional who satisfies the Secretary of the Interior’s Professional Qualification 

Standards for Architectural History pursuant to 36 CFR 61.  This document shall include a 

historical narrative on the architectural and historical importance of the Craftsman bungalow 

style, construction history of each building, history of occupancy and use, association as a 

school building and with the other bungalows on School Street (4832, 4842 and 4852 School 

Street) used as school buildings, and record the existing appearance of each building in 

professional large format photographs.  The building exteriors, representative interior spaces, 

character-defining features, as well as the property setting and contextual views shall be 

documented.  All documentation components shall be completed in accordance with the 

Secretary of the Interior’s Standards and Guidelines for Architectural and Engineering 

Documentation (HABS standards).  Copies of the completed report shall be distributed to the 

South Central Coastal Information Center at the California State University, Fullerton, City of 

Yorba Linda Planning Department, and the City of Yorba Linda Public Library Special 

Collections (main branch).   

Mitigation Measure 2-Relocation and Rehabilitation.  Since retention of the residences 

located at 4842, 4852, and 4871 School Street is not feasible for implementation and 

development of the Proposed Project, they will first be recorded (see Mitigation Measure 1: 

Recordation) before being relocated to an appropriate off-site location with compatible setting 

and association qualities.  As discussed above, PCR recommends the relocation of the three 

bungalows to the Olinda Street Site.  Implementation of this measure will be satisfied in part by 

advertisement of the structure’s availability in historic preservation websites such as 

HistoricForSale, Historic Properties, Old Houses, and Preservation Directory and a local 

newspaper such as the Orange County Register for a period of not less than thirty (30) days by 

the Applicant.  Any such relocation efforts shall be undertaken in accordance with a Relocation 

and Rehabilitation Plan prepared by the party taking possession of the structure to be moved.  

The Relocation and Rehabilitation Plan shall be developed in conjunction with a qualified 

architectural historian, historic architect, or historic preservation professional who satisfies the 

Secretary of the Interior’s Professional Qualifications Standards for History, Architectural 

History, or Architecture, pursuant to 36 CFR 61.  The Plan shall include relocation methodology 

recommended by the National Park Service, which are outlined in the booklet entitled “Moving 
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Historic Buildings,” by John Obed Curtis (1979), as included in Attachment F.  Upon relocation 

of the structure to the new site, any maintenance, repair, stabilization, rehabilitation, 

preservation, conservation, or reconstruction work performed in conjunction with the 

relocation of the building shall be undertaken in a manner consistent with the Secretary of the 

Interior’s Standards for the Treatment of Historic Properties with Guidelines for Preserving, 

Rehabilitating, Restoring, and Reconstructing Historic Properties and the Town Center Specific 

Plan guidelines.  The Relocation and Rehabilitation Plan shall be reviewed and approved by the 

City of Yorba Linda Planning Department prior to its implementation.  Any subsequent 

alterations of the property requiring a building permit would be subject to the standards and 

principles outlined in the City’s Historic Combining Zone.  In addition, a plaque describing the 

date of the move and the original location shall be placed in a visible location on each of the 

buildings. 

If after 45 days it is evident that no party is interested in purchasing one or all of the building(s) 

per the mitigation measure stipulated above then Mitigation Measure 3 would be required to 

salvage the key character-defining physical features of the Residences.  

Mitigation Measure 3-Salvage.  Prior to demolition, key character-defining physical features 

of the Residences (e.g., window elements, shingling, etc) shall be made available for use in 

restoration/rehabilitation projects for 4842, 4852, and 4871 School Street, or within the 

neighborhood or the City of Yorba Linda.  These salvaged features may also be donated for 

curatorial and/or educational purposes to a local historical society, preservation organization, 

or the like.  Unsound, decayed, or toxic materials (e.g. asbestos, etc.) need not be included in the 

salvage process.  The salvage materials shall be advertised for a period of not less than thirty 

(30) days in historic preservation websites and the Orange County Register, as well as by 

posting on the project site itself and by other means as deemed appropriate.  Salvage efforts 

shall be conducted by the Applicant.  These efforts shall be documented in writing by 

summarizing all measures taken to encourage receipt of salvage materials by the public.  Copies 

of notices, evidence of publication of such notices, along with a summary of results from the 

publicity efforts, a list of salvage offers (if any) that were made, and an explanation of why the 

features were not or could not be accepted shall be included in this salvage summary document.  

This document shall be filed by the Applicant with the City of Yorba Linda Planning 

Department. 

LEVEL OF SIGNIFICANCE AFTER MITIGATION 

Of the five site relocation options, PCR recommends the preferred relocation site is Option 3, the Olinda 

Street Site, because the Residences will be relocated to one site with a compatible historical setting.  If 

Option 3, the Olinda Street Site, is not a feasible option, as alternatives, PCR recommends the relocation 

of the Residences to either Option 1, Public Library/Strawberry Field Site, or Option 2, Altrudy Site.  



  

 

 

 
David Brantley 

CITY OF YORBA LINDA 

June 1, 2015 - Page 12 
 

With the relocation of the Residences to Options 1, 2, or 3 and the incorporation of Mitigation 

Measure 1-Recordation and Mitigation Measure 2-Relocation and Rehabilitation, as described 

above, potential impacts to 4842, 4852 and 4871 School Street would be reduced to less than 

significant.  Therefore, an MND would be required to complete the environmental review process 

under CEQA.   

If after 45 days there is no party willing to purchase and rehabilitate the Residences at 4842, 4852, and 

4871 School Street, Mitigation Measure 3-Salvage would need to be implemented. However, without 

successful completion of relocation and rehabilitation of all three residences, potential impacts to 

historical resources would remain significant and unavoidable and PCR would recommend the 

preparation of an EIR. 

Should you have any questions or require additional information please feel free to contact me at (310) 

310-451-4488 or via email at m.jerabek@pcrnet.com.  Thank you for allowing PCR the opportunity to 

carry out the CEQA Impacts Analysis for this important project. 

Sincerely, 
PCR SERVICES CORPORATION 
 
 
 
 
 
Margarita Jerabek, Ph.D. (Formerly Wuellner) 
Director of Historic Resources 

mailto:m.jerabek@pcrnet.com


Attachments 
 
A.  Proposed Project Conceptual Site Plan 
B.  Sanborn Maps, Pages 1 and 2, 1920 
C.  Sanborn Maps, Pages 1 and 2, 1929D.  DPR Forms for 4842, 4852, 4871 (1980) 
E.  DPR Forms for 4842, 4852, 4871 (May 2009) 
F.  Cottage Relocation Options Exhibit 
G. “Moving Historic Buildings,” by John Obed Curtis (1979) 
H. Professional Qualifications 
 



Appendix A - Proposed Project Conceptual Site Plan 



Drop off

80'

60'

50'

130'

65'

64'

26 3

8

6

20

4

6

5

9

2

5

3

40

25'-8"

20'-0"

17'-10"

T

P
A

TIO

Anticipated
Redevelopment
Land Limits

4

4

5

15'-5"

200'

22

24

4

60'

65'

35'

150'

85'55'

13

13

17'-4"

60'

30'

130'

2

26

6

164

42

4

8

4

N
O

T A
 PA

RT

N
O

T A
 PA

RT

22

T

T

24'-0"
TY

P
.

11'-0" 24'-0"24'-0"

18'-0"

13'-4"

6'-2"

5'-9"

8'-7"

8'-0"

24'-0"
TYP.

20'-0"
TYP.

9'-0"
TYP.

20'-0"
TYP.

14'-11"
11'-2"

7

7

8

9'-0"
TYP.

14

14

4

15'-0"

20'-0"
29

34

26

12

6

49'-0"

10'-0"

33'

20'-0"

90'

20'-0"

13

106

UP

UPDOWN

UP

13

13

13

15
178

14

5

2

(FUTURE BUILD
IN

G
 A

REA
)

ProjectClient

0 240'80'40'

Long Beach, CA                                562.628.8000 www.prarchitects.com

160'

Zelman Retail Partners, Inc.
515 South Figueroa Street 1230
Los Angeles, California 90671

Yorba Linda Town Center
Yorba Linda, CA

Conceptual Site Plan

02.11.2015 12.012

1



Appendix B - Sanborn Maps, Pages 1 and 2, 1920 
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Appendix C - Sanborn Maps, Pages 1 and 2, 1929 
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Appendix D –  DPR Forms for 4842, 4852, 4871 (1980) 









E.  DPR Forms for 4842, 4852, 4871 (May 2009) 







 
State of California --- The Resources Agency  Primary #    
DEPARTMENT OF PARKS AND RECREATION  HRI   

PRIMARY RECORD Trinomial #  
  

  NRHP Status Code  5S3 (updated 9/2013)  
 Other Listings    

 Review Code   Reviewer   Date   
       

Page 1 of  2    
 

DPR 523A (1/95)      *Required Information 
 

 *Resource Name or #  (Assigned by recorder)  4852 School Street  
P1. Other Identifier:        
*P2. Location:   Not for Publication   Unrestricted  *a. County  Orange 

and (P2c, P2e, and P2b or P2d. Attach a Location Map as necessary.) 
*b. USGS 7.5' Quad        Date       T       ;R      ;       ¼of       ¼ of Sec       ;       B.M. 
c. Address  4852 School Street  City Yorba Linda Zip 92886 
d. UTM: (Give more than one for large and/or linear resources) Zone       ;       mE/       mN 
e. Other Locational Data: (e.g., parcel #, directions to resource, elevation, etc., as appropriate)  APN 323-322-08 

*P3a. Description: (Describe resource and its major elements. Include design, materials, condition, alterations, size, setting, and boundaries)  

 
Orientation: Primary entry on School Street facing west 

Stories: One 

Plan: Rectangular 

Style: Craftsman 

Structure: Wood frame 

Foundation: Unknown 

Roof: Low-pitched gable; exposed purlins 

Cladding: Asbestos composition shingle siding 

Porch: Partial-width with flat roof, supported by four slender 
wood posts.   

Primary Door: Wood panel; wood screen door 

 

 

 

Secondary Door(s): None visible from street 

Windows: Wood double-hung 

Character-defining Features: Low-pitched gable roof, 
exposed purlins, vertical slat vent under gable peak,  

Additional Features: Vertical slat vent under gable peak 

Landscape Features: Groundcover, palm tree, hedge, mature 
trees 

Related Structures: Rectangular one-story garage at rear 

Alterations: Cladding; porch 

 

 
 

 
*P3b. Resource Attributes: (List attributes and codes) HP2. Single Family Property 
*P4. Resources Present:  Building Structure Object Site District Element of District Other (Isolates, etc.): 
*P5a. Photograph or Drawing (Photograph required for buildings, structures or objects)  P5b. Description of Photo: (view, 
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category of Cultural Resources Studies and Reports for the RMS Queen Mary 
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West Virginia, New York, South Carolina, Georgia, Florida, Texas, Michigan, 
Ohio, Iowa, Utah, Washington, and Canada.  As primary investigator and author 
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reports, salvage reports and relocation plans, she is a highly experienced 
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She specializes in the evaluation, management and treatment of historic 
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Preservation Act (NHPA), the National Environmental Protection Act (NEPA), 
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conformance with the Secretary of the Interior’s Standards for the Treatment of 
Historic Properties, and assists clients with adaptive reuse/rehabilitation projects 
by providing preservation design and treatment consultation, agency 
coordination, legally defensible documentation, construction monitoring and 
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Ms. Kainer has over eight years of professional and academic experience in the 
practice of historic preservation and architectural history in New York and 
California.  Her undergraduate work in Art History and Interior Architecture at 
UC Davis led to a master’s degree in Historic Preservation (emphasis 
Conservation Science) from Columbia University.  At Columbia, Ms. Kainer 
studied under esteemed conservation science professors Dr. George Wheeler, 
Norman Weiss, and Dr. Theodore Prudon (thesis advisor).  During graduate 
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experience in the evaluation and conservation of art and architecture and passion 
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Experience 
Ms. Kainer has conducted extensive archival research, field observation, 
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Register nomination for the UCLA Faculty Center, historic resources assessments 
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and a CEQA Impacts Analysis and Evaluation Report for a pipeline in Escondido.    

Survey Experience: She was a contributing author for three major Community 
Redevelopment Agency of the City of Los Angeles (CRA/LA) – Adelante 
Eastside, Wilshire Center/Koreatown, and Normandie 5 Redevelopment Areas.  
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comprehensive survey of over 4,000 objects of fine and decorative arts aboard the 
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district-wide survey and evaluation of the Long Beach Unified School District 
and a windshield survey of Hermosa Beach for the Historic Resources Chapter of 
the Hermosa Beach General Plan Update. 
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inspections, and report preparation of a number of historic resources assessments 
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INTRODUCTION 

This  report  provides  a  discussion  of  global  climate  change,  existing  regulations  pertaining  to  global 

climate  change,  an  inventory of  the  approximate  greenhouse  gas  (GHG)  emissions  that would  result 

from the Project, and an analysis of the significance of the impact of these GHGs. 

PROJECT OVERVIEW 

Project Location 

The Project Site is located in the City of Yorba Linda (City) which is located in northeast Orange County, 

California, approximately 38 miles southeast of Los Angeles. The Yorba Town Center Specific Plan area is 

located  in  the western  portion  of  the  City,  on  the  east  side  of  Imperial  Highway.  The  Project  is  a 

proposed private  retail commercial development  located on approximately 11.22 acres  (not  including 

right of way dedication) within the Yorba Linda Town Center Specific Plan Area, east of the Historic Town 

Center District. Bordered by  Imperial Highway, Yorba  Linda Boulevard and  Lakeview Avenue, existing 

public roads through the site will be realigned and vacated per the Mobility & Circulation Chapter 5 of 

the Specific Plan. The City will undertake to provide surrounding perimeter off‐site  improvements and 

extend public roadways to the project property line. 

Project Characteristics 

The Project will consist of 1‐ and 2‐story structures organized around a central open space (“commons”) 

and  a  strong  distributed  pedestrian  network.  Proposed  uses  include  retail,  restaurants,  cinema,  and 

supermarket totaling approximately 128,238 to 151,738 square feet  (maximum) of gross  leasable area 

(GLA). The existing 2‐story office building within the project area will remain. Parking will be provided by 

a  combination  of  parking  structure  located  to  the  north  of  the  commons  area  and  surface  parking 

distributed across the site achieving a ratio of approximately 5.05 to 4.26 stalls per 1,000 square feet of 

GLA. To  facilitate development of  the Project,  certain amendments  to  the Town Center  Specific Plan 

land  use  districts  are  proposed.  Also  included  among  proposed  revisions  to  the  Specific  Plan  is  an 

extension of New Street “A” easterly  through  the  retail center  site  to Valencia Avenue. See Figure 1, 

Project Site Plan.   



Source: Perkowitz + Ruth Architects, November 25, 2014.

Figure 1
Project Site Plan
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ENVIRONMENTAL SETTING 

General Terms and Scientific Literature 

Earth’s natural warming process is known as the “greenhouse effect.” This greenhouse effect compares 

the Earth and the atmosphere surrounding  it to a greenhouse with glass panes.   The glass allows solar 

radiation  (sunlight)  into Earth’s atmosphere, but prevents radiative heat  from escaping,  thus warming 

Earth’s  atmosphere.  GHGs  keep  the  average  surface  temperature  of  the  Earth  to  approximately  60 

degrees  Fahrenheit.    However,  excessive  concentrations  of  GHGs  in  the  atmosphere  can  result  in 

increased global mean temperatures, with associated adverse climatic and ecological consequences.  

Scientists  studying  the  particularly  rapid  rise  in  global  temperatures  have  determined  that  human 

activity has resulted  in  increased emissions of GHGs, primarily  from  the burning of  fossil  fuels  (during 

motorized  transport,  electricity  generation,  consumption  of  natural  gas,  industrial  activity, 

manufacturing, etc.), deforestation, agricultural activity, and the decomposition of solid waste.  

Scientists refer to the global warming context of the past century as the “enhanced greenhouse effect” 

to distinguish  it  from  the natural greenhouse effect.1   While  the  increase  in  temperature  is known as 

“global warming,” the resulting change in weather patterns is known as “global climate change.”  Global 

climate change is evidenced in changes to wind patterns, storms, precipitation, and air temperature.  

GHG Components 

GHGs  include  carbon  dioxide  (CO2), methane  (CH4),  nitrous  oxide  (N2O),  hydrofluorocarbons  (HFCs), 

perfluorocarbons  (PFCs),  sulfur hexafluoride  (SF6),  and nitrogen  trifluoride.
2   A  general description of 

each GHG discussed  in  this  report  is provided  in Table 1, Description of  Identified Greenhouse Gases.  

CO2  is  the most  abundant  GHG.    Other  GHGs  are  less  abundant,  but  have  higher  global  warming 

potential  (GWP)  than CO2.   Thus, emissions of other GHGs are  frequently expressed  in  the equivalent 

mass  of  CO2,  denoted  as  CO2e.  Forest  fires,  decomposition,  industrial  processes,  landfills,  and 

consumption of fossil fuels for power generation, transportation, heating, and cooking are the primary 

sources of GHG emissions.     

 

 

                                                      
1  Climate  Change  101: Understanding  and  Responding  to Global  Climate  Change,  published  by  the  Pew 
Center on Global Climate Change and the Pew Center on the States. 
2  As defined by California Assembly Bill (AB) 32 and Senate Bill (SB) 104. 
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Table 1 
Description of Identified Greenhouse Gases 

Greenhouse Gas  General Description

CO2 

CO2  is  an  odorless,  colorless GHG, which  has  both  natural  and man made  sources.  
Natural  sources  include  the  following:  decomposition  of  dead  organic  matter; 
respiration  of  bacteria,  plants,  animals,  and  fungus;  evaporation  from  oceans;  and 
volcanic outgassing; man made sources of CO2 are burning coal, oil, natural gas, and 
wood.  

CH4 

CH4 is a flammable gas and is the main component of natural gas.  When one molecule 
of CH4 is burned in the presence of oxygen, one molecule of CO2 and two molecules of 
water are released.  There are no ill health effects from CH4.  A natural source of CH4 is 
the  anaerobic  decay  of  organic matter.   Geological  deposits,  known  as  natural  gas 
fields, also contain CH4, which  is extracted  for  fuel. Other sources are  from  landfills, 
fermentation of manure, and cattle. 

N2O 

N2O  is  a  colorless  GHG.    High  concentrations  can  cause  dizziness,  euphoria,  and 
sometimes  slight hallucinations. N2O  is produced by microbial processes  in  soil  and 
water,  including  those  reactions  which  occur  in  fertilizer  containing  nitrogen.    In 
addition  to  agricultural  sources,  some  industrial  processes  (fossil  fuel‐fired  power 
plants, nylon production, nitric acid production, and vehicle emissions) also contribute 
to its atmospheric load.  It is used in rocket engines, race cars, and as an aerosol spray 
propellant. 

HFCs 

HFCs  are  synthetic  man‐made  chemicals  that  are  used  as  a  substitute  for 
chlorofluorocarbons (CFCs) for automobile air conditioners and refrigerants.  CFCs are 
gases formed synthetically by replacing all hydrogen atoms in methane or ethane with 
chlorine  and/or  fluorine  atoms.    CFCs  are  nontoxic,  nonflammable,  insoluble,  and 
chemically unreactive in the troposphere (the level of air at the Earth’s surface).  CFCs 
were first synthesized in 1928 for use as refrigerants, aerosol propellants, and cleaning 
solvents.    Because  they  destroy  stratospheric  ozone,  the  production  of  CFCs  was 
stopped as required by the Montreal Protocol in 1987. 

PFCs 

PFCs have  stable molecular  structures and do not break down  though  the  chemical 
processes in the lower atmosphere.  High‐energy ultraviolet rays about 60 kilometers 
above  the Earth’s  surface are able  to destroy  the  compounds.   PFCs have very  long 
lifetimes,  between  10,000  and  50,000  years.    Two  common  PFCs  are 
tetrafluoromethane and hexafluoroethane.  The two main sources of PFCs are primary 
aluminum production and semiconductor manufacture. 

SF6 

SF6  is an  inorganic, odorless, colorless, non‐toxic, and nonflammable gas.   SF6 is used 
for  insulation  in  electric  power  transmission  and  distribution  equipment,  in  the 
magnesium  industry,  in  semiconductor manufacturing,  and  as  a  tracer  gas  for  leak 
detection. 

Source: Association of Environment Professionals, Alternative Approaches  to Analyze Greenhouse Gas Emissions and Global 
Climate Change in CEQA Documents, Final, June 29, 2007. 

 

Global Warming Potential  

Global Warming Potential (GWP) is one type of simplified index based upon radiative properties that is 

used to estimate the potential future impacts of emissions of different gases upon the climate system in 

a relative sense.  GWP is based on a number of factors, including the radiative efficiency (heat‐absorbing 
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ability) of each gas relative to that of CO2, as well as the decay rate of each gas (the amount removed 

from  the  atmosphere  over  a  given  number  of  years)  relative  to  that  of  CO2.    A  summary  of  the 

atmospheric  lifetime  and GWP of  selected  gases  is presented  at  Table  2, Atmospheric  Lifetimes  and 

Global Warming Potentials.   

Table 2 
Atmospheric Lifetimes and Global Warming Potentials 

Pollutant 
Lifetime  
(Years) 

Global Warming Potential 
(20‐Year) 

Global Warming Potential 
(100‐Year) 

Carbon Dioxide  100  1  1 

Nitrous Oxide  121  264  265 

Nitrogen Triflouride  500  12,800  16,100 

Sulfur Hexaflouride  3,200  17,500  23,500 

Perflourocarbons  3,000‐50,000  5,000‐8,000  7,000‐11,000 

Black Carbon  days to weeks  270‐6,200  100‐1,700 

Methane  12  84  28 

Hydroflourocarbons  Uncertain  100‐11,000  100‐12,000 

Source: CARB, First Update to the Climate Change Scoping Plan, May 2014. 

Projected Impacts of Global Warming in California 

The primary  effect of  rising  global  concentrations of  atmospheric GHG  levels  is  a  rise  in  the  average 

global temperature of approximately 0.2 degrees Celsius per decade, determined from meteorological 

measurements worldwide between 1990 and 2005.  Climate change modeling using 2000 emission rates 

shows  that  further  warming  is  likely  to  occur  given  the  expected  rise  in  global  atmospheric  GHG 

concentrations  from  innumerable  sources  of GHG  emissions worldwide, which would  induce  further 

changes  in the global climate system during the current century.3 Adverse  impacts from global climate 

change worldwide and in California include: 

 Declining sea ice and mountain snow peak levels, thereby increasing sea levels and sea surface 
evaporation  rates  with  a  corresponding  increase  in  atmospheric  water  vapor  due  to  the 
atmosphere’s ability to hold more water vapor at higher temperatures;4 

 Rising average global sea levels primarily due to thermal expansion and the melting of glaciers, 
ice caps, and the Greenland and Antarctic ice sheets;5 

 Changing  weather  patterns,  including  changes  to  precipitation,  ocean  salinity,  and  wind 
patterns,  and  more  energetic  aspects  of  extreme  weather  including  droughts,  heavy 
precipitation, heat waves, extreme cold, and the intensity of tropical cyclones;6 

                                                      
3   USEPA, Draft Endangerment Finding, 74 Federal Regulations 18886, 18904, April 24, 2009. 
4   Ibid. 
5   IPCC, Climate Change, 2007. 
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 Declining Sierra Mountains snowpack levels, which account for approximately half of the surface 
water storage in California, by 70 percent to as much as 90 percent over the next 100 years;7 

 Increasing the number of days conducive to ozone formation (e.g., clear days with  intense sun 
light)  by  25  to  85  percent  (depending  on  the  future  temperature  scenario)  in  high O3  areas 
located  in  the  Southern  California  area  and  the  San  Joaquin  Valley  by  the  end  of  the 
21st Century;8 and 

 Increasing  the potential  for  erosion of California’s  coastlines  and  seawater  intrusion  into  the 
Sacramento Delta and associated levee systems due to the rise in sea level.9 

Existing Statewide Greenhouse Gas Emissions 

California  is the fifteenth  largest emitter of GHG on the planet, representing about two percent of the 

worldwide emissions.10   Table 3 shows the California GHG emissions  inventory for years 2003 to 2012.  

Statewide GHG emissions slightly decreased in 2009 due to a noticeable drop in on‐road transportation, 

electricity generation, and industrial emissions.  

Table 3 
California Greenhouse Gas Emissions Inventory 

Sector 

CO2e Emissions (Million Metric Tons) 

2003  2004  2005  2006  2007  2008  2009  2010  2011  2012 

Transportation  184  187  189  189  189  178  171  170  168  167

Electric Power  113  115  108  105  114  120  101  90  88  95

Commercial and 
Residential 

42  43  41  42  42  42  43  44  44  42

Industrial  93  94  92  90  87  88  85  89  88  89

Recycling and Waste  8  8  8  8  8  8  8  8  8  8

Agriculture  37  36  37  38  37  38  36  36  36  38

High Global Warming 
Potential  

9  10  10  11  12  13  14  16  17  18

Emissions Total  486  493  485  483  489  487  458  453  449  457

Source: CARB, California Greenhouse Gas Inventory 2003‐2012, August 1, 2013. 

 

In  2012,  total  GHG  and  per  capita  emissions  increased  for  the  first  time,  albeit  only  by  a  single 

percentage point, in the last five years.  This increase was driven primarily by strong economic growth in 

                                                                                                                                                                           
6   IPCC, Climate Change, 2007. 
7   Cal/EPA,  Climate  Action  Team,  Climate  Action  Team  Report  to  Governor  Schwarzenegger  and  the 
Legislature, 2006. 
8   Ibid. 
9   Ibid. 
10   CARB, Climate Change Scoping Plan, December 2008. 
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the state, the unexpected closure of the San Onofre Nuclear Generating Station, and drought conditions 

that limited in‐state hydropower.  

California’s gross emissions of GHG decreased by 1.6 percent from 466.3 million metric tons of CO2e in 

2000 to 458.7 million  in 2012, with a maximum of 492.7 million metric tons  in 2004.   During the same 

period,  California’s  population  grew  by  11  percent  from  34  to  37.8  million  people.    As  a  result, 

California’s per capita GHG emissions have generally decreased over the last 12 years from 13.7 in 2000 

to 12.1 metric tons of CO2e per person in 2012. 

Emissions  from  sectors  other  than  electricity  remained  relatively  constant  from  2011,  and  the GHG 

carbon  intensity of California’s economy continued  to decline  in 2012.   Beginning  in 2013, California’s 

Cap‐and‐Trade  program  will  ensure  that  emissions  continually  decline,  even  alongside  stronger 

economic  growth  and  potentially  drier  hydrological  conditions,  and  in  the  event  of  any  additional 

unforeseen circumstances. 

REGULATORY FRAMEWORK 

Federal 

With  regard  to GHG  emissions  and  global  climate  change,  in  2002,  President George W.  Bush  set  a 

national policy goal of reducing the GHG emission intensity (tons of GHG emissions per million dollars of 

gross domestic product) of the nation’s economy by 18 percent by 2012.   No binding reductions were 

associated with the goal.  The United States instead opted for a voluntary and incentive‐based approach 

toward GHG emissions reductions, identified as the Climate Change Technology Program (CCTP).  CCTP 

is a multi‐agency  research and development coordination effort,  led by  the Secretaries of Energy and 

Commerce. 

The U.S.  Supreme Court  ruled  in Massachusetts  v. Environmental Protection Agency, 127  S. Ct. 1438 

(2007), that CO2 and other GHGs are pollutants under the federal Clean Air Act (CAA), which the United 

States  Environmental  Protection  Agency  (USEPA)  must  regulate  if  it  determines  they  pose  an 

endangerment  to  public  health  or welfare.   On  December  7,  2009, USEPA  Administrator made  two 

distinct  findings:  (1)  the current and projected concentrations of  the six key GHGs  in  the atmosphere 

(i.e., CO2, CH4, N2O, HFCs, PFCs, and SF6) threatens the public health and welfare of current and future 

generations; and  (2) the combined emissions of these GHGs from motor vehicle engines contribute to 

GHG pollution which threatens public health and welfare. 

USEPA subsequently published  its endangerment finding for GHGs  in the Federal Register.   The USEPA 

Administrator determined  that  six GHGs,  taken  in  combination, endanger both  the public health and 

welfare of current and future generations.  Although the endangerment finding discusses the effects of 

six GHGs,  it acknowledges that transportation sources only emit  four of the key GHGs: CO2, CH4, N2O, 
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and HFCs.   Further,  the USEPA Administrator  found  that  the combined emissions of  these GHGs  from 

new motor vehicles contribute to air pollution that endangers the public health and welfare under the 

CAA, Section 202(a). 

USEPA  requires  large  emitters  of  GHG  to  collect  and  report  data.    Fossil  fuel  and  industrial  GHG 

suppliers, motor vehicle and engine manufacturers, and facilities that emit 25,000 metric tons or more 

of CO2 equivalent per year to report GHG emissions annually data to USEPA.  The Rule is referred to as 

40 Code of Federal Regulations (CFR) Part 98‐Greenhouse Gas Reporting Program. 

Energy Independence and Security Act (EISA) 

In  response  to  the Massachusetts v. Environmental Protection Agency  ruling,  the Bush Administration 

issued  an  executive  order  on  May  14,  2007,  directing  USEPA,  the  United  States  Departments  of 

Transportation, and the United States Departments of Energy to establish regulations that reduce GHG 

emissions  from motor vehicles, non‐road vehicles, and non‐road engines by 2008.   On December 19, 

2007, the EISA was signed into law, which requires an increased corporate average fuel economy (CAFE) 

standard of 35 miles per gallon (mpg) for the combined fleet of cars and light trucks by model year 2020.   

EISA requires establishment of interim standards (from 2011 to 2020) that will be the maximum feasible 

average  fuel  economy  for  each  fleet.    On  October  10,  2008,  the  National  Highway  Traffic  Safety 

Administration  (NHTSA)  released a  final environmental  impact  statement analyzing  interim  standards 

for model years 2011 to 2015 passenger cars and light trucks.  NHTSA issued a final rule for model year 

2011 on March 23, 2009.    In addition to setting  increased CAFE standards for motor vehicles, the EISA 

included  other  provisions:  (1) renewable  fuel  standard  (RFS)  (Section 202);  (2)  appliance  and  lighting 

efficiency  standards  (Sections  301–325);  and  (3)  building  energy  efficiency  (Sections  411‐441).  

Additional  provisions  addressed  energy  savings  in  government  and  public  institutions,  promoting 

research  for alternative energy, additional  research  in carbon capture,  international energy programs, 

and the creation of green jobs.  On May 19, 2009, President Obama announced a national policy for fuel 

efficiency and emissions standards  in the United States auto  industry.   The  federal standards apply  to 

passenger  cars,  light‐duty  trucks,  and  medium‐duty  passenger  vehicles  built  in  model  years  2012 

through 2016.   

In addition, on September 15, 2009, President Obama proposed new fuel efficiency standards for cars 

and  trucks  that  required  fuel  economy  to  increase by  five  percent  annually.    In  2016,  new  cars  and 

trucks will have to achieve an average rating of 35.5 mpg, four years sooner than the law now requires.  

Alternatively, manufacturers  could meet  this  requirement  if  their vehicles, on average, emit no more 

than 250 grams of CO2 per mile. 
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Stationary Source Regulations 

Under the CAA, once a pollutant is regulated under any part of the Act, (as was case with GHG emissions 

after the motor vehicle regulations were finalized in April 2010) major new sources or modifications are 

subject to the Prevention of Significant Deterioration (PSD) program and to Title V operating permits.  In 

the PSD program, major new or modified stationary sources (such as power plants and manufacturing 

facilities) are required to implement best available control technologies for pollution abatement.   

The Tailoring Rule 

On May 13, 2010, USEPA  issued  the  final version of a new  rule  for GHG emissions, referred  to as  the 

Tailoring Rule.   The  rule  states  that new or modified  sources  that already are  subject  to New Source 

Review requirements for other pollutants will be required to also meet these requirements for GHGs if 

they  increase  emissions  by  more  than  75,000  tons  of  CO2e  annually.    Then  on  July  1,  2011,  the 

requirements will apply to new sources that emit at  least 100,000 tons of CO2e annually and to major 

modifications of existing sources emitting 75,000  tons of CO2e annually, even  if  they do not meet  the 

threshold new  source  review  requirements  for other pollutants.    In  July 2012,  the  requirements will 

begin applying Title V operating permit requirements to existing sources not currently covered by Title V 

if they emit 100,000 tons of CO2e annually.    In regulating these GHG emissions, USEPA has developed 

guidelines  for states  to use  in determining what would satisfy requirements as "best available control 

technology" as part of new source review of major modifications or new sources. 

GHG and Fuel Efficiency Standards for Passenger Cars and Light‐Duty Trucks 

In  April  2010, USEPA  and NHTSA  finalized GHG  standards  for  new  (model  year  2012  through  2016) 

passenger  cars,  light‐duty  trucks,  and medium‐duty  passenger  vehicles.   Under  these  standards,  CO2 

emission  limits would  decrease  from  295  grams  per mile  (g/mi)  in  2012  to  250  g/mi  in  2016  for  a 

combined fleet of cars and light trucks.  If all of the necessary emission reductions were made from fuel 

economy  improvements,  then  the  standards would  correspond  to  a  combined  fuel  economy of 30.1 

miles  per  gallon  (mpg)  in  2012  and  35.5 mpg  in  2016.    The  agencies  issued  a  joint  Final  Rule  for  a 

coordinated National Program  for model  years 2017  to 202 5  light‐duty  vehicles on August 28, 2012, 

that would correspond to a combined fuel economy of 36.6 mpg in 2017 and 54.5 mpg in 2025.  

GHG and Fuel Efficiency Standards for Medium‐and Heavy‐Duty Engines and Vehicles 

In October 2010, the USEPA and NHTSA announced a program to reduce GHG emissions and to improve 

fuel efficiency for medium‐and heavy‐duty vehicles (model years 2014 through 2018).  These standards 

were  signed  into  law  on  August  9,  2011.    The  two  agencies’  complementary  standards  form  a  new 

Heavy‐Duty National Program that has the potential to reduce GHG emissions by 270 million metric tons 

and to reduce oil consumption by 530 million barrels over the life of the affected vehicles. 
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Additional Stationary Source Rules.  As a consequence of the decision in Massachusetts v. Environmental 

Protection  Agency,  USEPA  entered  into  a  December  2010  judicial  settlement  ending  a  long‐running 

lawsuit seeking the  inclusion of GHGs under the New Source Performance Standards (NSPS) provisions 

of the CAA.   USEPA committed to promulgating NSPS for GHGs  for power plants and refineries.   NSPS 

are technology‐based standards for both new and existing sources which apply to specific categories of 

stationary sources.   

State 

Executive Order (E.O.) S‐3‐05 

On  June 1, 2005, E.O. S‐3‐05 set  the  following GHG emission  reduction  targets: by 2010,  reduce GHG 

emissions  to  2000  levels;  by  2020,  reduce GHG  emissions  to  1990  levels;  and  by  2050,  reduce GHG 

emissions  to 80 percent below 1990  levels.   The E.O. establishes State GHG emission  targets of 1990 

levels by 2020 (the same as Assembly Bill [AB]  32) and 80 percent below 1990 levels by 2050.  It calls for 

the  Secretary  of  California  Environmental  Protection  Agency  (Cal/EPA)  to  be  responsible  for 

coordination of State agencies and progress reporting.   A recent CEC Report concludes, however, that 

the primary  strategies  to achieve  this  target should be major “decarbonization” of electricity supplies 

and fuels, and major improvements in energy efficiency.   

In response to the E.O., the Secretary of the Cal/EPA created the Climate Action Team (CAT).  California’s 

CAT originated as a  coordinating  council organized by  the Secretary  for Environmental Protection.    It 

included the Secretaries of the Natural Resources Agency, the Department of Food and Agriculture, and 

the Chairs of the Air Resources Board, Energy Commission, and Public Utilities Commission.  The original 

council  was  an  informal  collaboration  between  the  agencies  to  develop  potential  mechanisms  for 

reductions  in GHG emissions  in the State.   The council was given formal recognition  in E.O. S‐3‐05 and 

became the CAT. 

The original mandate  for the CAT was to develop proposed measures to meet the emission reduction 

targets set forth in the executive order.  The CAT has since expanded and currently has members from 

18 State agencies and departments.   The CAT also has  ten working groups, which coordinate policies 

among their members.  The working groups and their major areas of focus are as follows: 

 Agriculture:  Focusing  on  opportunities  for  agriculture  to  reduce  GHG  emissions  through 

efficiency improvements and alternative energy projects, while adapting agricultural systems to 

climate change 

 Biodiversity:  Designing  policies  to  protect  species  and  natural  habitats  from  the  effects  of 

climate change 

 Energy:  Reducing GHG  emissions  through  extensive  energy  efficiency  policies  and  renewable 

energy generation 
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 Forestry:  Coupling  GHG mitigation  efforts  with  climate  change  adaptation  related  to  forest 

preservation and resilience, waste to energy programs and forest offset protocols 

 Land Use and  Infrastructure: Linking  land use and  infrastructure planning  to efforts  to  reduce 

GHG from vehicles and adaptation to changing climatic conditions 

 Oceans and Coastal: Evaluating the effects sea  level rise and changes  in coastal storm patterns 

on human and natural systems in California 

 Public Health: Evaluating  the effects of GHG mitigation policies on public health and adapting 

public health systems to cope with changing climatic conditions 

 Research:  Coordinating  research  concerning  impacts  of  and  responses  to  climate  change  in 

California 

 State Government: Evaluating and  implementing strategies  to reduce GHG emissions resulting 

from State government operations 

 Water:  Reducing  GHG  impacts  associated  with  the  State’s  water  systems  and  exploring 

strategies to protect water distribution and flood protection infrastructure 

Assembly Bill 32 (AB 32) 

 In September 2006,  the California Global Warming Solutions Act of 2006, also known as AB 32, was 

signed into  law.   AB 32 focuses on reducing GHG emissions  in California and requires the California Air 

Resources Board (CARB) to adopt rules and regulations that would achieve GHG emissions equivalent to 

Statewide  levels  in 1990 by 2020.   The CARB  initially determined  that  the  total Statewide aggregated 

GHG  1990  emissions  level  and  2020  emissions  limit was  427 million metric  tons of CO2e.    The  2020 

target reduction was estimated to be 174 million metric tons of CO2e.   

To achieve the goal, AB 32 mandates that CARB establish a quantified emissions cap, institute a schedule 

to meet  the cap,  implement  regulations  to  reduce Statewide GHG emissions  from  stationary  sources, 

and develop tracking, reporting, and enforcement mechanisms to ensure that reductions are achieved.  

Because the intent of AB 32 is to limit 2020 emissions to the equivalent of 1990, it is expected that the 

regulations would affect many existing sources of GHG emissions and not just new general development 

projects.  Senate Bill 1368, a companion bill to AB 32, requires the California Public Utilities Commission 

and the CEC to establish GHG emission performance standards for the generation of electricity.   These 

standards will also apply to power that is generated outside of California and imported into the State. 

AB 32 charges CARB with the responsibility to monitor and regulate sources of GHG emissions in order 

to  reduce  those emissions.   On  June 1, 2007, CARB adopted  three discrete early action measures  to 

reduce GHG emissions.   These measures  involved complying with a  low carbon fuel standard, reducing 

refrigerant loss from motor vehicle air conditioning maintenance, and increasing methane capture from 

landfills.11  On October 25, 2007, CARB tripled the set of previously approved early action measures.  The 

                                                      
11   CARB, Proposed Early Action Measures to Mitigate Climate Change in California, April 20, 2007. 
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approved measures  include  improving  truck  efficiency  (i.e.,  reducing  aerodynamic  drag),  electrifying 

port  equipment,  reducing  PFCs  emissions  from  the  semiconductor  industry,  reducing  propellants  in 

consumer products, promoting proper  tire  inflation  in  vehicles,  and  reducing  SF6  emissions  from  the 

non‐electricity sector.   

The CARB AB 32 Scoping Plan (Scoping Plan) contains the main strategies to achieve the 2020 emissions 

cap.  The Scoping Plan was developed by CARB with input from the CAT and proposes a comprehensive 

set  of  actions  designed  to  reduce  overall  carbon  emissions  in  California,  improve  the  environment, 

reduce oil dependency, diversify energy sources, and enhance public health while creating new jobs and 

improving  the  State  economy.    The GHG  reduction  strategies  contained  in  the  Scoping  Plan  include 

direct  regulations,  alternative  compliance  mechanisms,  monetary  and  non‐monetary  incentives, 

voluntary actions, and market‐based mechanisms such as a cap‐and‐trade system.   Key approaches for 

reducing GHG emissions to 1990 levels by 2020 include the following: 

 Expanding  and  strengthening  existing  energy  efficiency  programs  as  well  as  building  and 

appliance standards; 

 Achieving a Statewide renewable electricity standard of 33 percent; 

 Developing a California cap‐and‐trade program that  links with other Western Climate  Initiative 

partner programs to create a regional market system; 

 Establishing targets for transportation‐related GHG emissions for regions throughout the State, 

and pursuing policies and incentives to achieve those targets; and 

 Adopting and implementing measures to reduce transportation sector emissions. 

CARB has adopted  the First Update  to  the Climate Change Scoping Plan.12   This update  identifies  the 

next steps  for California’s  leadership on climate change.   The  first update  to  the  initial AB 32 Scoping 

Plan describes progress made to meet the near‐term objectives of AB 32 and defines California’s climate 

change priorities and activities for the next several years.  It also frames activities and issues facing the 

State  as  it  develops  an  integrated  framework  for  achieving  both  air  quality  and  climate  goals  in 

California beyond 2020.  Specifically, the update covers a range of topics, including the following: 

 An update of  the  latest scientific  findings  related  to climate change and  its  impacts,  including 

short‐lived climate pollutants. 

 A  review of progress‐to‐date,  including an update of Scoping Plan measures and other State, 

federal, and local efforts to reduce GHG emissions in California. 

 Potential technologically feasible and cost‐effective actions to further reduce GHG emissions by 

2020. 

 Recommendations for establishing a mid‐term emissions  limit that aligns with the State’s  long‐

term goal of an emissions limit 80 percent below 1990 levels by 2050. 

                                                      
12  CARB, First Update to the Climate Change Scoping Plan: Building on the Framework, May 2014. 
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 Sector‐specific discussions covering  issues, technologies, needs, and ongoing State activities to 

significantly reduce emissions throughout California’s economy through 2050.  

In December 2007, CARB approved a total statewide GHG 1990 emissions level and 2020 emissions limit 

of 427 million metric tons of CO2e.  As part of the update, CARB revised the 2020 Statewide limit to 431 

million metric tons of CO2e, an approximately 1 percent increase from the original estimate.  The 2020 

business‐as‐usual (BAU) forecast in the update is 509 million metric tons of CO2e.  The State would need 

to reduce those emissions by 15.3 percent to meet the 431 million metric tons of CO2e 2020 limit.  

SB 97 & CEQA Guidelines 

In August  2007,  the  Legislature  adopted  Senate Bill  97  (SB  97),  requiring  the Office  of  Planning  and 

Research (OPR) to prepare and transmit new CEQA guidelines for the mitigation of GHG emissions or the 

effects of GHG emissions to the California Natural Resources Agency by July 1, 2009. Following receipt of 

these guidelines,  the Resources Agency was  required  to certify and adopt  the guidelines prepared by 

OPR by January 1, 2010.  

OPR  submitted  its proposed guidelines  to  the Secretary  for Natural Resources on April 13, 2009. The 

Natural  Resources  Agency  then  undertook  the  formal  rulemaking  process  to  certify  and  adopt  the 

amendments as part of the State regulations  implementing CEQA.   The CEQA Guidelines amendments 

were adopted on December 30, 2009 and became effective on March 18, 2010. 

The CEQA Guideline amendments do not specify a threshold of significance for GHG emissions, nor do 

they prescribe assessment methodologies or  specific mitigation measures.    Instead,  the amendments 

encourage  lead agencies to consider many factors  in performing a CEQA analysis, but rely on the  lead 

agencies  in making  their own  significance  threshold determinations based upon  substantial evidence.  

The  CEQA  Guidelines  amendments  also  encourage  public  agencies  to  make  use  of  programmatic 

mitigation plans and programs from which to tier when they perform individual project analyses. 

Senate Bill (SB) 375 

California’s Sustainable Communities and Climate Protection Act, also referred to as Senate Bill 375 (SB 

375) became effective  January 1, 2009. The goal of SB 375  is  to help achieve AB 32’s GHG emissions 

reduction goals by aligning the planning processes for regional transportation, housing, and land use. SB 

375 requires CARB to develop regional reduction targets for GHGs, and prompts the creation of regional 

plans to reduce emissions from vehicle use throughout the state.  California’s 18 Metropolitan Planning 

Organizations  (MPOs) have been  tasked with creating “Sustainable Community Strategies”  (SCS)  in an 

effort to reduce the region’s vehicle miles traveled (VMT)  in order to help meet AB 32 targets through 

integrated transportation, land use, housing and environmental planning.  Pursuant to SB 375, CARB set 

per‐capita GHG emissions  reduction  targets  from passenger vehicles  for each of  the State’s 18 MPOs. 



May 2015 
Greenhouse Gas Technical Report 

Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | 14
 

For the SCAG region, the targets are set at eight percent below 2005 per capita emissions levels by 2020 

and 13 percent below 2005 per capita emissions levels by 2035. 

Senate Bill (SB) 743 

SB 743, adopted September 27, 2013, encourages  land use and  transportation planning decisions and 

investments that reduce vehicle miles traveled that contribute to GHG emissions, as required by AB 32.  

Key provisions of SB 743 include reforming aesthetics and parking CEQA analysis for urban infill projects 

and eliminating the measurement of auto delay, including level of service (LOS), as a metric that can be 

used for measuring traffic impacts in transit priority areas.  SB 743 requires the State Office of Planning 

and Research (OPR) to develop revisions to the CEQA Guidelines establishing criteria for determining the 

significance  of  transportation  impacts  of  projects  within  transit  priority  areas  that  promote  the 

reduction of greenhouse gas emissions, the development of multimodal transportation networks, and a 

diversity of land uses.  It also allows OPR to develop alternative metrics outside of transit priority areas. 

California’s Energy Efficiency Standards for Residential and Nonresidential Buildings 

Located  in Title 24, Part 6 of  the CCR and commonly referred  to as “Title 24,”  these energy efficiency 

standards were established  in 1978  in  response  to a  legislative mandate  to reduce California’s energy 

consumption.   The goal of Title 24 energy standards  is the reduction of energy use.   The standards are 

updated  periodically  to  allow  consideration  and  possible  incorporation  of  new  energy  efficiency 

technologies and methods.13   On May 31, 2012,  the California Energy Commission  (CEC) adopted  the 

2013 Building and Energy Efficiency Standards.   Buildings  that are constructed  in accordance with  the 

2013 Building and Energy Efficiency Standards are 25 percent (residential) to 30 percent (nonresidential) 

more  energy  efficient  than  the  2008  standards  as  a  result  of  better  windows,  insulation,  lighting, 

ventilation systems, and other features that reduce energy consumption in home and businesses. 

California Green Building Code 

The California Green Building Code, referred to as CALGreen, is the first Statewide green building code.  

It was developed to provide a consistent, approach for green building within California.  CALGreen lays 

out minimum requirements for newly constructed buildings in California, which will reduce greenhouse 

gas emissions  through  improved efficiency  and process  improvements.    It  requires builders  to  install 

plumbing  that  cuts  indoor water use by  as much  as 20 percent,  to divert 50 percent of  construction 

waste from landfills to recycling, and to use low‐pollutant paints, carpets, and floors. 

   

                                                      
13   CEC, California’s Energy Efficiency Standards for Residential and Nonresidential Buildings, Title 24, Part 6, 
of the California Code of Regulations. 
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Regional 

Southern  California  Association  of  Governments  (SCAG)  2012‐2035  Regional  Transportation 

Plan/Sustainable Communities Strategy (RTP/SCS) 

While  Southern  California  is  a  leader  in  reducing  emissions,  and  ambient  levels  of  air pollutants  are 

improving, the SCAG region continues to have the worst air quality in the nation.  SCAG completed the 

RTP/SCS,  which  includes  a  strong  commitment  to  reduce  emissions  from  transportation  sources  to 

comply with SB 375.  Goals and policies included in the RTP/SCS to reduce air pollution consist of adding 

density  in proximity to transit stations, mixed‐use development and encouraging active transportation 

(i.e., non‐motorized transportation such as bicycling).  SCAG promotes the following policies and actions 

related  to  active  transportation  to  help  the  region  confront  congestion  and  mobility  issues  and 

consequently improve air quality: 

 Implement  Transportation  Demand  Management  (TDM)  strategies  including  integrating 

bicycling through folding bikes on buses programs, triple racks on buses, and dedicated racks on 

light and heavy rail vehicles; 

 Encourage  and  support  local  jurisdictions  to  develop  "Active  Transportation  Plans"  for  their 

jurisdiction if they do not already have one; 

 Expand  Compass Blueprint  program  to  support member  cities  in  the  development  of  bicycle 

plans; 

 Expand  the Toolbox Tuesday’s program  to encourage  local  jurisdictions  to direct enforcement 

agencies to focus on bicycling and walking safety to reduce multimodal conflicts; 

 Support local advocacy groups and bicycle‐related businesses to provide bicycle‐safety curricula 

to the general public; 

 Encourage children, including those with disabilities, to walk and bicycle to school; 

 Encourage  local  jurisdictions  to  adopt  and  implement  the  proposed  SCAG  Regional  Bikeway 

Network; and 

 Support local jurisdictions to connect all of the cities within the SCAG region via bicycle facilities. 

South Coast Air Quality Management District (SCAQMD) 

The  SCAQMD  adopted  a  “Policy  on Global Warming  and  Stratospheric Ozone Depletion”  on April  6, 

1990.    The  policy  commits  the  SCAQMD  to  consider  global  impacts  in  rulemaking  and  in  drafting 

revisions to the Air Quality Management Plan (AQMP).    In March 1992, the SCAQMD Governing Board 

reaffirmed this policy and adopted amendments to the policy. 

SCAQMD  released  draft  guidance  regarding  interim  CEQA  GHG  significance  thresholds.    In  its 

October 2008 document,  the SCAQMD proposed  the use of a percent emission  reduction  target  (e.g., 

30 percent) to determine significance for commercial/residential projects that emit greater than 3,000 
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metric tons per year.  On December 5, 2008, the SCAQMD Governing Board adopted the staff proposal 

for an interim GHG significance threshold for stationary source/industrial projects where the SCAQMD is 

the  lead  agency.    However,  SCAQMD  has  yet  to  adopt  a  GHG  significance  threshold  for  land  use 

development  projects  (e.g.,  residential/commercial  projects)  and  has  formed  a  GHG  Significance 

Threshold Working Group to further evaluate potential GHG significance thresholds. 

SCAQMD has convened a GHG CEQA Significance Threshold Working Group to provide guidance to local 

lead agencies on determining significance for GHG emissions in their CEQA documents.  Members of the 

working  group  include  government  agencies  implementing  CEQA  and  representatives  from  various 

stakeholder groups that will provide  input to the SCAQMD staff on developing CEQA GHG Significance 

Thresholds.   The working group  is currently discussing multiple methodologies for determining project 

significance.    These  methodologies  include  categorical  exemptions,  consistency  with  regional  GHG 

budgets in approved plans, a numerical threshold, performance standards, and emissions offsets. 

Local 

City of Yorba Linda 

In December of 2013,  the City of Yorba  Linda  adopted  applicable  components of  the  State’s  current 

Building,  Residential,  Green  Building  Standards,  Fire,  Plumbing, Mechanical,  and  Electrical  Codes  via 

ordinance.  See Resolution No. 2013‐5208.  

ENVIRONMENTAL IMPACTS 

Methodology 

The California Climate Action Registry (CCAR) General Reporting Protocol recommends the separation of 

GHG  emissions  into  three  categories  that  reflect  different  aspects  of  ownership  or  control  over 

emissions.  They include the following: 

 Scope  1:  Direct,  on‐site  combustion  of  fossil  fuels  (e.g.,  natural  gas,  propane,  gasoline,  and 

diesel). 

 Scope 2:  Indirect, off‐site emissions associated with purchased electricity or purchased steam. 

 Scope 3: Indirect emissions associated with other emissions sources, such as third‐party vehicles 

and embodied energy.14 

CARB believes that consideration of so‐called indirect emissions provides a more complete picture of the 

GHG footprint of a facility.  Annually reported indirect energy usage aids the conservation awareness of 

                                                      
14   Embodied energy  is a scientific  term  that  refers  to  the quantity of energy  required  to manufacture and 

supply to the point of use a product, material, or service.   
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a facility and provides information to CARB to be considered for future strategies.15  CARB has proposed 

requiring  the  calculation  of  direct  and  indirect  GHG  emissions  as  part  of  the  AB  32  reporting 

requirements.   Additionally,  the OPR has noted  that  lead  agencies  “should make  a  good‐faith effort, 

based  on  available  information,  to  calculate,  model,  or  estimate…GHG  emissions  from  a  project, 

including  the  emissions  associated  with  vehicular  traffic,  energy  consumption,  water  usage  and 

construction activities.”16   Therefore, direct and indirect emissions have been calculated for the Project 

from these sources. 

Construction‐Related Emissions 

Consistent with  SCAQMD  recommendations,  construction  GHG  emissions were  calculated  using  the 

California  Emissions  Estimator  Model  (CalEEMod  2013.2.2).    For  a  complete  discussion  of  the 

construction methodology, please  refer  to  the Air Quality Technical Report prepared  for  the Project.  

The mobile  source emission methodology  for on‐road construction emissions, associated with worker 

commute and delivery of materials, uses a vehicle miles traveled rate calculated by CalEEMod  in order 

to generate values for annual emissions.  Emission factors are derived from the EMFAC model using light 

duty automobile factors for worker commute and heavy duty truck factors for deliveries.   

The  Association  of  Environmental  Professionals  (AEP)  has  recommended  that  total  construction 

emissions be amortized and added  to operational emissions  (AEP 2010).   This amortization method  is 

also  recommended by  the SCAQMD.   Accordingly,  the construction‐related GHG emissions have been 

amortized over a 30‐year operational period to be consistent with this guidance.    

The most common GHGs emitted in association with the construction of land use developments include 

CO2, CH4  and N2O.   CalEEMod provides  these GHGs  and  translates  them  into  a  common  currency of 

carbon dioxide equivalent  (CO2e).    In order  to obtain  the CO2e, an  individual GHG  is multiplied by  its 

global warming potential.   The GWP designates on a pound  for pound basis  the potency of  the GHG 

compared to CO2.  

Operational Emissions 

Consistent  with  SCAQMD  recommendations,  operational  GHG  emissions  were  calculated  using 

CalEEMod  2013.2.2.   Operational GHG  sources  include motor  vehicles,  electricity,  natural  gas, water 

                                                      
15   CARB,  Initial  Statement  of  Reasons  for  Rulemaking,  Proposed  Regulation  for Mandatory  Reporting  of 

Greenhouse Gas Emissions Pursuant to the California Global Warming Solutions Act of 2006 (AB 32), Planning and 

Technical Support Division Emission Inventory Branch, October 19, 2007.  

16   State of California Office of Planning and Research (OPR), Technical Advisory, CEQA and Climate Change: 

Addressing Climate Change Through California Environmental Quality Act (CEQA) Review, June 19, 2008. 
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usage/wastewater  generation,  landscaping/maintenance  equipment,  and  solid waste  generation  and 

disposal. 

Motor vehicle emission calculations associated with operation of the Project use a projection of annual 

VMT,  which  is  derived  from  the  trips  provided  in  the  Project  traffic  study  and  the  default  trip 

characteristics in CalEEMod.  These values account for the daily and seasonal variations in trip frequency 

and  length  associated  with  travel  to  and  from  the  Project  Site  and  other  activities  that  require  a 

commute.      

GHGs are emitted as a result of activities  in buildings for which electricity and natural gas are used as 

energy  sources.   Combustion of  any  type of  fuel emits  criteria pollutants  and GHGs directly  into  the 

atmosphere; when this occurs in a building this is a direct emission source associated with that building 

and  CalEEMod  calculates  all  of  these  pollutants.    GHGs  are  also  emitted  during  the  generation  of 

electricity  from  fossil  fuels.   When  electricity  is  used,  the  electricity  generation  typically  takes  place 

offsite at a power plant; electricity use generally causes emissions  in an  indirect manner and therefore 

GHG emissions have been calculated from electricity generation. 

The  amount  of  water  used  and  wastewater  generated  by  a  project  has  indirect  GHG  emissions 

associated with  it.   These emissions are a result of the energy used to supply, distribute, and treat the 

water and wastewater.    It will often be  the case  that  the water  treatment and wastewater  treatment 

occur outside of the project area.  In this case, it is still important to quantify the energy and associated 

GHG emissions attributable to the water use. In addition to the indirect GHG emissions associated with 

energy  use,  wastewater  treatment  can  directly  emit  both methane  and  nitrous  oxide.    Thus,  GHG 

emissions have been calculated from water used and wastewater generated by the Project. 

Municipal solid waste  (MSW)  is the amount of material that  is disposed of by  land filling, recycling, or 

composting.  CalEEMod calculates the indirect GHG emissions associated with waste that is disposed of 

at a landfill.  The program uses annual waste disposal rates from the California Department of Resources 

Recycling and Recovery (CalRecyle) data for individual land uses.  If waste disposal information was not 

available,  waste  generation  data  was  used.    CalEEMod  uses  the  overall  California  Waste  Stream 

composition  to  generate  the  necessary  types  of  different  waste  disposed  into  landfills.    CalEEMod 

quantifies  the  GHG  emissions  associated  with  the  decomposition  of  the  waste,  which  generates 

methane based on the total amount of degradable organic carbon.   CalEEMod also quantifies the CO2 

emissions associated with the combustion of methane, if applicable.  Default landfill gas concentrations 

were  used  as  reported  in  Section  2.4  of  AP‐42.17    The  IPCC  has  a  similar method  to  calculate  GHG 

emissions from MSW in its 2006 Guidelines for National Greenhouse Gas Inventories. 

                                                      
17   See  AP‐42,  Fifth  Edition,  Compilation  of  Air  Pollutant  Emission  Factors,  prepared  by  the  Office  of  Air 
Quality Planning and Standards, U.S. EPA, January 1995. 
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Planting trees will sequester CO2 and  is considered to result  in a one‐time carbon‐stock change.   Trees 

sequester CO2 while they are actively growing.  The amount of CO2 sequestered depends on the type of 

tree.  CalEEMod uses default annual CO2 accumulation per tree for specific broad species classes. 

Landscape maintenance  includes  fuel  combustion  emissions  from  equipment  such  as  lawn mowers, 

roto‐  tillers,  shredders/grinders,  blowers,  trimmers,  chain  saws,  and  hedge  trimmers,  as well  as  air 

compressors,  generators,  and  pumps.    The  emissions  associated  from  landscape  equipment  use was 

processed using OFFROAD 2007 and CARB’s Technical Memo: Change in Population and Activity Factors 

for Lawn and Garden Equipment (6/13/2003).  

Thresholds of Significance 

Appendix G of the State CEQA Guidelines 

In  accordance  with  Appendix  G  of  the  State  CEQA  Guidelines,  the  proposed  project  would  have  a 

significant impact if it would: 

 Generate GHG emissions, either directly or indirectly, that may have a significant impact on the 

environment; 

 Conflict with any applicable plan, policy, or regulation adopted for the purpose of reducing the 

emissions of greenhouse gases. 

A project’s GHG emissions typically are very small  in comparison to state or global GHG emissions.    In 

isolation, a Project may have no significant direct  impact on climate change.   However,  the  increased 

accumulation of GHGs from more than one project and many sources  in the atmosphere may result  in 

global  climate  change,  which  can  cause  the  adverse  environmental  effects  previously  discussed.  

Accordingly,  the  threshold  of  significance  for  GHG  emissions  determines  whether  a  project’s 

contribution  to  global  climate  change  is  “cumulatively  considerable.”    Many  air  quality  agencies, 

including  the  SCAQMD,  concur  that  GHG  and  climate  change  should  be  evaluated  as  a  potentially 

significant cumulative impact, rather than a project‐specific and direct impact. 

The  City,  the  SCAQMD  nor  the  State  CEQA  Guidelines  Amendments  have  adopted  any  quantitative 

thresholds of significance for addressing a mixed‐use commercial project’s GHG emissions.  Nonetheless, 

Section  15064.4  of  the  CEQA  Guidelines  Amendments  provides  some  guidance  with  respect  to 

determining  the  significance  of  the  impacts  of  GHGs.    As  required  in  Section  15064.4  of  the  CEQA 

Guidelines, this analysis includes an impact determination based on the following: (1) an estimate of the 

total amount of greenhouse gas emissions resulting from the Proposed Project; (2) a qualitative analysis 

or  performance  based  standards;  (3)  a  quantification  of  the  extent  to  which  the  Proposed  Project 

increases  greenhouse  gas  emissions  as  compared  to  the  existing  environmental  setting;  and  (4)  the 
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extent to which the Proposed Project complies with regulations or requirements adopted to implement 

a statewide, regional, or local plan for the reduction or mitigation of greenhouse gas emissions. 

With respect to demonstrating consistency with a statewide plan  for the reduction of GHG emissions, 

one methodology commonly used to demonstrate consistency  is to compare the Project’s operational 

scenario with  GHG‐reduction  strategies  against  a  “Business  As  Usual”  (BAU)  scenario without  GHG‐

reduction  strategies  identified  in  statewide plans, policies  and  regulations  such  as AB 32,  the  State’s 

Scoping Plan, and SB 375. 

As discussed previously, in December 2007, CARB approved a total Statewide GHG 1990 emissions level 

and 2020 emissions  limit of 427 million metric tons of CO2e.   CARB revised the 2020 Statewide  limit to 

431 million metric tons of CO2e, an approximately 1 percent increase from the original estimate.18  The 

2020 BAU  forecast  in the update  is 509 million metric tons of CO2e.   The State would need to reduce 

those emissions by 15.3 percent to meet the 431 million metric tons of CO2e 2020  limit.   Therefore, a 

project that  is able to demonstrate a 15.3 percent reduction  in GHG emissions as compared to a BAU 

scenario  would  be  considered  consistent  with  AB  32  and  the  State’s  goal  of  achieving  1990  GHG 

emission levels by the year 2020. 

Project Impacts 

Construction GHG Emissions 

For purposes of this analysis, it is estimated that the Project would begin construction toward the end of 

2015 and construction would be completed by the end of 2016 (an approximate 12‐month construction 

duration).    This  analysis  assumes  construction  would  be  undertaken  with  the  following  primary 

construction  phases:  (1)  Demolition/Site  Clearing,  (2)  Grading/Soil  Import/Foundations,  and  (3) 

Structural Building/Finishing.  Each construction phase has been detailed below.  

Demolition/Site Clearing  

The  Project would  require  demolition,  site  clearing  and  potential  relocation  of  existing  uses  on  the 

Project Site.   Specifically,  two of  three existing cottages were assigned a historic resource status code 

and  could be  relocated  from  their  existing  locations.    In  addition  to  the  removal/relocation of  these 

uses,  demolition  would  include  the  removal  of  asphalt,  concrete,  other  ancillary  structures,  trees, 

fences,  and  other  existing  debris.    This  analysis  estimates  up  to  approximately  3,500  tons  of  debris 

would  be  demolished  from  the  site  over  approximately  13  construction  days.    The  daily  on‐site 

demolition  activities  would  require  the  following  equipment:  one  concrete/industrial  saw,  three 

excavators, and two rubber tired dozers.  

                                                      
18   CARB, First Update to the Climate Change Scoping Plan: Building on the Framework, May 2014. 
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Grading/Soil Import/Foundation 

After  the  completion  of  demolition/site  clearing,  grading,  soil  import  and  foundation  preparation 

activities would occur  for approximately 1  to 2 months and would  involve  the  cut and  fill of  land  to 

ensure the proper base and slope for the building pads and foundations. 

With respect to soil import, it is estimated the Project would require approximately 100,000 cubic yards 

(cy) of soil import to balance the site.  This activity is anticipated to generate a maximum of 200 truck‐

loads per day  (or 200  round  trips, 400 one‐way  trips).   Under  the assumption each  truck  load would 

carry  approximately  16  cy  of  soil,  approximately  3,200  cy  of  soil  import  would  occur  per  day  for 

approximately  31  construction  days,  resulting  in  100,000  cy  of  total  soil  import.    The  following  two 

potential haul routes have been identified for the import of materials to the site:  

1. Southbound SR‐57 to southbound Imperial Highway (SR‐90) to Lemon Drive to Lakeview Avenue 

to Project site; 

2. Westbound  SR‐91  to  northbound  Imperial  Highway  (SR‐90)  to  Yorba  Linda  Boulevard  to 

Lakeview Avenue to Project site. 

Trucks  from  southbound  Imperial Highway  (SR‐90) are expected  to enter and exit  the  site via  Lemon 

Drive and Lakeview Avenue. Trucks  from northbound  Imperial Highway  (SR‐90) are expected  to enter 

and exit the site via Yorba Linda Boulevard and Lakeview Avenue.  

As  for  on‐site  activities,  this  analysis  assumes  daily  grading  activities  would  require  the  following 

equipment:  two  excavators,  one  grader,  one  rubber  tired  dozer,  two  scrapers,  and  two 

tractors/loaders/backhoes.   

Building Construction 

The Project  includes  the  construction of approximately 140,658  square  feet of  commercial and  retail 

uses and 703 parking spaces (approximately half in structured parking and half in surface parking).  The 

building construction phase is expected to occur for approximately 10 months.  Upon completion of the 

building shells,  interior  finishing  (coatings) and paving of parking areas and streets would  follow.    It  is 

estimated  that  architectural  coatings  would  occur  over  2 months  during  building  construction,  and 

paving would occur over one month during the building construction phase. This analysis assumes that 

the maximum daily construction building activities would require the following equipment: one crane, 

three forklifts, one generator set, three tractor/loader/backhoes, one welder, one air compressor, two 

pavers, two pieces of paving equipment, and two rollers. 

Emissions of GHGs were calculated using CalEEMod for each phase and each year of construction of the 

Project  and  the  results  of  this  analysis  are  presented  in  Table  4,  Project  Construction‐Related 

Greenhouse Gas Emissions.   As shown  in Table 4, the greatest annual  increase  in GHG emissions from 
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the  Project’s  construction  activities  would  be  1,157.16  CO2e  MTY  in  2016.    The  total  amount  of 

construction‐related  GHG  emissions  is  estimated  to  be  approximately  1,194.39  CO2e  MTY,  or 

approximately 39.81 CO2e MTY amortized over a 30‐year period. 

Table 4 

Project Construction‐Related Greenhouse Gas Emissions 

Year 
CO2e Emissions 

(Metric Tons per Year) 

2015  37.23

2016  1,157.16 

Total Project Construction GHG Emissions 1,194.39 
CalEEMod data provided in Appendix A to this report. 

Operational GHG Emissions 

The Project includes the operation of approximately 140,658 square feet of commercial and retail uses 

and 703 parking spaces.   The GHG emissions resulting from operation of the Project, which involves the 

usage of on‐road mobile vehicles, electricity, natural gas, water,  landscape equipment, and generation 

of solid waste and wastewater, were calculated under two separate scenarios  in order to  illustrate the 

effectiveness  of  the  project’s  compliance with  the  CALGreen  Code  and  to  illustrate  the  reduction  of 

motor  vehicle‐related  GHG  emissions  as  a  result  of  the  project’s mixed‐use  design, walkability,  and 

urban location.  These scenarios are characterized as the Project Without GHG Reduction Measures (i.e., 

“BAU Scenario”) and  the Project With GHG Reduction Measures.   Emissions of operational GHGs are 

shown  in  Table  5,  Project  Operational  Greenhouse  Gas  Emissions.    As  shown,  the  increase  in  GHG 

emissions  generated  by  the  Project Without  GHG  Reduction Measures  (“BAU  Scenario”)  would  be 

8,686.94 CO2e MTY and  the  increase  in GHG emissions generated by the Project With GHG Reduction 

Measures Scenario would be 6,432.41 CO2e MTY.  This represents an approximate 26% reduction in GHG 

emissions as a result of the implementation of the CALGreen Code and the Project’s mixed‐use design, 

walkability, and urban location.  

As previously discussed, CARB’s Scoping Plan estimates a 15.3 percent reduction below  the estimated 

statewide BAU levels would now be necessary to return to 1990 emission levels (i.e., 427 MMTCO2E) by 

2020. As the project’s GHG reduction measures would result  in an approximate 26% reduction  in GHG 

emissions, the proposed project would be consistent with statewide reduction targets established in AB 

32 and the Scoping Plan. 
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Table 5 

Project Operational Greenhouse Gas Emissions 

Emissions Source 

Estimated Project Generated CO2e Emissions 

(Metric Tons per Year) 

Project Without GHG 
Reduction Measures 
(i.e., BAU Scenario) 

Project With GHG 
Reduction Measures 

Area  0.05  0.05 

Energy  1,589.87  1,474.17 

Mobile (Motor Vehicles)  6,724.18  4,585.35 

Solid Waste Generation  204.24  204.24 

Water Consumption  128.79  128.79 

Construction Emissionsa  39.81  39.81 

Project Total 8,686.94 6,432.41 

Project Break From BAU Scenario (%) 26% 
a Consistent with SCAQMD  recommendations,  the  total construction GHG emissions were amortized over 30 
years and added to the operation of the Project. 
CalEEMod data provided in Appendix A and B to this report. 

GHG Emissions Associated With Motor Vehicles 

As  illustrated  in Table 5, GHG emissions from motor vehicles account for more than 70% of all Project 

GHGs.   Motor vehicle  related GHG emissions are  regulated at  the Federal, State and  local  levels.   As 

discussed  in  the CARB Scoping Plan,  the  transportation sector –  largely  the cars and  trucks  that move 

goods and people – is the largest contributor with 38 percent of the State’s total GHG emissions.  Many 

of  the  transportation‐related  reduction  measures  identified  in  the  Scoping  Plan  are  focused  on 

improving motor vehicle efficiencies through more restrictive statewide laws and regulations.  Some of 

these measures include Pavley I & II Standards for light‐duty vehicles, Low Carbon Fuel Standards (LCFS), 

aerodynamic  improvements  for  heavy‐duty  vehicles,  and  medium‐  and  heavy‐duty  vehicle 

hybridizations.  Together, these measures are estimated to reduce 2020 forecasted emissions by 52.60 

MMTCO2E.   These  regulatory measures are aimed at  improving efficiencies of  the motor vehicle  fleet 

mix  across  the  State,  and  as  such, GHG  emissions  from  future motor  vehicles  accessing  the  project 

would be reduced as a result of these statewide programs.   These efficiencies were conservatively not 

reflected  in  the  Project’s  break  from  BAU  calculations  above.    If  these  factors  were  added  to  the 

calculations, the Project’s reduction in GHGs compared to the BAU scenario would be further improved. 

Consistency With GHG‐Reducing Plans, Policies and Regulations 

Table 5 underscores that the Project’s mixed‐use design, walkability, and urban  location would reduce 

motor vehicle related GHG emissions compared to a project without these components.  Specifically, as 

discussed  in detail  in  the Project’s  traffic  study,  the Project’s mixed‐use design, walkability and urban 
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location would reduce motor vehicle trips by approximately 32% or 3,182 trips compared to a Project 

without these features.   As  illustrated  in Appendix A and B to this report, this results  in a reduction of 

approximately 5 million vehicle miles traveled (VMT) annually.   

As noted in the Scoping Plan, SB 375 establishes mechanisms for the development of regional targets for 

reducing passenger vehicle GHG emissions.  Through the SB 375 process, regions will work to integrate 

development  patterns  and  the  transportation  network  in  a way  that  achieves  the  reduction  of GHG 

emissions while meeting  housing  needs  and  other  regional  planning  objectives.    SB  375  reflects  the 

importance  of  achieving  significant  additional  reductions  of  greenhouse  gas  emissions  from  changed 

land use patterns and improved transportation to help achieve the goals of AB 32.  Specifically, SB 375 

requires CARB  to develop  regional  reduction  targets  for GHGs,  and prompts  the  creation of  regional 

plans  to  reduce  emissions  from  vehicle  use  throughout  the  State.    California’s  18 MPOs  have  been 

tasked with creating Sustainable Community Strategies (SCS) in an effort to reduce the region’s VMT in 

order  to  help  meet  AB  32  targets  through  integrated  transportation,  land  use,  housing  and 

environmental planning.   Thus, the Project’s reduction  in regional VMTs through  its mixed‐use design, 

walkability, and urban location would be consistent with local and statewide goals and policies aimed at 

reducing  the  generation  of  GHGs  through  integrated  transportation,  land  use,  housing  and 

environmental planning. 

As discussed previously,  the City of  Yorba  Linda  adopted  applicable  components of  the  State’s  2013 

Building,  Residential,  Green  Building  Standards,  Fire,  Plumbing,  Mechanical,  and  Electrical  Codes.  

Buildings that are constructed in accordance with the 2013 Building and Energy Efficiency Standards are 

25 percent (residential) to 30 percent (nonresidential) more energy efficient than the 2008 standards as 

a  result  of  better windows,  insulation,  lighting,  ventilation  systems,  and  other  features  that  reduce 

energy  consumption  in home and businesses.   The Project would be built  to  the  State’s 2013 Green 

Building  Standards  and would  thus  be  consistent  applicable  local  and  statewide  plans,  policies  and 

regulations aimed at the reduction of GHGs. 

CUMULATIVE IMPACTS  

Although  the  Project  is  expected  to  emit  GHGs,  the  emission  of  GHGs  by  a  single  project  into  the 

atmosphere  is  not  itself  necessarily  an  adverse  environmental  effect.    Rather,  it  is  the  increased 

accumulation of GHG from more than one project and many sources in the atmosphere that may result 

in  global  climate  change.    The  resultant  consequences  of  that  climate  change  can  cause  adverse 

environmental effects.   A project’s GHG emissions  typically are  relatively very  small  in comparison  to 

state or global GHG emissions and, consequently would, in isolation, have no significant direct impact on 

climate  change.    The  Project’s  GHG  emissions  would  not  be  considered  to  be  substantial  when 

compared to California’s statewide GHG emissions. 



May 2015 
Greenhouse Gas Technical Report 

Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | 25
 

Given  the Project’s mixed‐use design, walkability, urban  location, and  compliance with  the CALGreen 

Code, the Project would be consistent with local and statewide goals and policies aimed at reducing the 

generation of GHGs,  including  SB 375  and CARB’s AB 32  Scoping Plan  aimed  at  achieving 1990 GHG 

emission  levels by 2020. Similarly, related projects would also be subject to these emissions reduction 

goals and objectives, and related projects would be required to demonstrate consistency on a case‐by‐

case  basis.  Therefore,  the  Project’s  generation  of  GHG  emissions  would  not  make  a  cumulatively 

considerable contribution to GHG emissions and climate change, and cumulative impacts would be less 

than significant. 

MITIGATION MEASURES 

Regulatory Compliance Measure 

1. The Project shall be built to meet the State’s 2013 Green Building Standards (CALGreen Code). 

LEVEL OF SIGNIFICANCE AFTER MITIGATION 

Given  the Project’s mixed‐use design, walkability, urban  location, and  compliance with  the CALGreen 

Code, the Project would be consistent with local and statewide goals and policies aimed at reducing the 

generation of GHGs,  including  SB 375  and CARB’s AB 32  Scoping Plan  aimed  at  achieving 1990 GHG 

emission  levels  by  2020.  Therefore,  the  Project’s  generation  of  GHG  emissions  would  not make  a 

cumulatively  considerable  contribution  to GHG emissions  and  climate  change,  and  impacts would be 

less than significant. 

 

 



May 2015 

Greenhouse Gas Technical Report

Yorba Linda Commons 

 

Pomeroy Environmental Services  A p p e n d i x   A  

 

 

 

 

 

 

 

 

 

Appendix A 

Construction & Operational Greenhouse Gas Data 

(With GHG Reduction Measures) 
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Appendix B 

Operational “Business As Usual” Greenhouse Gas Data 



O
ra

n
g

e 
C

o
u

n
ty

, A
n

n
u

al

Y
o

rb
a 

L
in

d
a 

C
o

m
m

o
n

s

1.
1 

L
an

d
 U

sa
g

e

La
nd

 U
se

s
S

iz
e

M
et

ric
Lo

t A
cr

ea
ge

F
lo

or
 S

ur
fa

ce
 A

re
a

P
op

ul
at

io
n

M
ov

ie
 T

he
at

er
 (

N
o 

M
at

in
ee

)
1,

15
0.

00
S

ea
t

1.
00

59
,4

00
.0

0
0

R
eg

io
na

l S
ho

pp
in

g 
C

en
te

r
18

.6
7

10
00

sq
ft

0.
75

18
,6

72
.0

0
0

S
up

er
m

ar
ke

t
35

.0
0

10
00

sq
ft

1.
64

35
,0

00
.0

0
0

Q
ua

lit
y 

R
es

ta
ur

an
t

8.
77

10
00

sq
ft

0.
65

8,
76

5.
00

0

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
18

.8
2

10
00

sq
ft

0.
85

18
,8

21
.0

0
0

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
35

2.
00

S
pa

ce
3.

17
14

0,
80

0.
00

0

P
ar

ki
ng

 L
ot

35
1.

00
S

pa
ce

3.
16

14
0,

40
0.

00
0

1.
2 

O
th

er
 P

ro
je

ct
 C

h
ar

ac
te

ri
st

ic
s

U
rb

an
iz

at
io

n

C
lim

at
e 

Z
o

n
e

U
rb

an

8

W
in

d
 S

p
ee

d
 (

m
/s

)
P

re
ci

p
it

at
io

n
 F

re
q

 (
D

ay
s)

2.
2

30

1.
3 

U
se

r 
E

n
te

re
d

 C
o

m
m

en
ts

 &
 N

o
n

-D
ef

au
lt

 D
at

a

1.
0 

P
ro

je
ct

 C
h

ar
ac

te
ri

st
ic

s

U
ti

lit
y 

C
o

m
p

an
y

S
ou

th
er

n 
C

al
ifo

rn
ia

 E
di

so
n

20
16

O
p

er
at

io
n

al
 Y

ea
r

C
O

2 
In

te
n

si
ty

 
(l

b
/M

W
h

r)
63

0.
89

0.
02

9
C

H
4 

In
te

n
si

ty
 

(l
b

/M
W

h
r)

0.
00

6
N

2O
 In

te
n

si
ty

 
(l

b
/M

W
h

r)

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
1 

of
 1

9



P
ro

je
ct

 C
ha

ra
ct

er
is

tic
s 

- 
O

pe
ra

tio
na

l B
A

U
 a

na
ly

si
s

La
nd

 U
se

 -
 P

ro
je

ct
 S

ite
 is

 a
pp

ro
xi

m
at

el
y 

11
.2

2 
ac

re
s.

 p
ro

je
ct

 m
ix

 p
er

 p
ro

je
ct

 d
es

cr
ip

tio
n.

C
on

st
ru

ct
io

n 
P

ha
se

 -
 O

pe
ra

tio
na

l B
A

U
 a

na
ly

si
s

G
ra

di
ng

 -
 

D
em

ol
iti

on
 -

 

A
rc

hi
te

ct
ur

al
 C

oa
tin

g 
- 

V
eh

ic
le

 T
rip

s 
- 

tr
ip

 r
at

es
 p

er
 p

ro
je

ct
 tr

af
fic

 s
tu

dy
.

A
re

a 
C

oa
tin

g 
- 

50
 g

/L
 V

O
C

 c
on

te
nt

 p
er

 S
C

A
Q

M
D

 R
uu

le
 1

11
3

C
on

st
ru

ct
io

n 
O

ff-
ro

ad
 E

qu
ip

m
en

t M
iti

ga
tio

n 
- 

A
re

a 
M

iti
ga

tio
n 

- 
50

 g
/L

 V
O

C
 c

on
te

nt
 p

er
 S

C
A

Q
M

D
 R

ul
e 

11
13

E
ne

rg
y 

M
iti

ga
tio

n 
- 

O
ff-

ro
ad

 E
qu

ip
m

en
t -

 

E
ne

rg
y 

U
se

 -
 

T
ab

le
 N

am
e

C
ol

um
n 

N
am

e
D

ef
au

lt 
V

al
ue

N
ew

 V
al

ue

tb
lA

re
aC

oa
tin

g
A

re
a_

E
F

_N
on

re
si

de
nt

ia
l_

E
xt

er
io

r
25

0
50

tb
lA

re
aM

iti
ga

tio
n

U
se

Lo
w

V
O

C
P

ai
nt

N
on

re
si

de
nt

ia
lE

xt
er

io
rV

al
ue

50
25

0

tb
lC

on
st

ru
ct

io
nP

ha
se

N
um

D
ay

s
20

.0
0

0.
00

tb
lL

an
dU

se
La

nd
U

se
S

qu
ar

eF
ee

t
25

,8
75

.0
0

59
,4

00
.0

0

tb
lL

an
dU

se
La

nd
U

se
S

qu
ar

eF
ee

t
18

,6
70

.0
0

18
,6

72
.0

0

tb
lL

an
dU

se
La

nd
U

se
S

qu
ar

eF
ee

t
8,

77
0.

00
8,

76
5.

00

tb
lL

an
dU

se
La

nd
U

se
S

qu
ar

eF
ee

t
18

,8
20

.0
0

18
,8

21
.0

0

tb
lL

an
dU

se
Lo

tA
cr

ea
ge

0.
59

1.
00

tb
lL

an
dU

se
Lo

tA
cr

ea
ge

0.
43

0.
75

tb
lL

an
dU

se
Lo

tA
cr

ea
ge

0.
80

1.
64

tb
lL

an
dU

se
Lo

tA
cr

ea
ge

0.
20

0.
65

tb
lL

an
dU

se
Lo

tA
cr

ea
ge

0.
43

0.
85

tb
lP

ro
je

ct
C

ha
ra

ct
er

is
tic

s
O

pe
ra

tio
na

lY
ea

r
20

14
20

16

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
2 

of
 1

9



2.
0 

E
m

is
si

o
n

s 
S

u
m

m
ar

y

tb
lV

eh
ic

le
T

rip
s

S
T

_T
R

15
8.

37
12

7.
19

tb
lV

eh
ic

le
T

rip
s

S
T

_T
R

1.
80

1.
76

tb
lV

eh
ic

le
T

rip
s

S
T

_T
R

94
.3

6
90

.0
2

tb
lV

eh
ic

le
T

rip
s

S
T

_T
R

49
.9

7
65

.0
2

tb
lV

eh
ic

le
T

rip
s

S
T

_T
R

17
7.

59
10

2.
23

tb
lV

eh
ic

le
T

rip
s

S
U

_T
R

13
1.

84
12

7.
19

tb
lV

eh
ic

le
T

rip
s

S
U

_T
R

1.
80

1.
76

tb
lV

eh
ic

le
T

rip
s

S
U

_T
R

72
.1

6
90

.0
2

tb
lV

eh
ic

le
T

rip
s

S
U

_T
R

25
.2

4
65

.0
2

tb
lV

eh
ic

le
T

rip
s

S
U

_T
R

16
6.

44
10

2.
23

tb
lV

eh
ic

le
T

rip
s

W
D

_T
R

12
7.

15
12

7.
19

tb
lV

eh
ic

le
T

rip
s

W
D

_T
R

1.
80

1.
76

tb
lV

eh
ic

le
T

rip
s

W
D

_T
R

89
.9

5
90

.0
2

tb
lV

eh
ic

le
T

rip
s

W
D

_T
R

42
.9

4
65

.0
2

tb
lV

eh
ic

le
T

rip
s

W
D

_T
R

10
2.

24
10

2.
23

R
O

G
N

O
x

C
O

S
O

2
F

u
g

it
iv

e 
P

M
10

E
xh

au
st

 
P

M
10

P
M

10
 

T
o

ta
l

F
u

g
it

iv
e 

P
M

2.
5

E
xh

au
st

 
P

M
2.

5
P

M
2.

5 
T

o
ta

l
B

io
- 

C
O

2
N

B
io

-C
O

2
T

o
ta

l C
O

2
C

H
4

N
20

C
O

2e

P
er

ce
n

t 
R

ed
u

ct
io

n
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

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
3 

of
 1

9



2.
2 

O
ve

ra
ll 

O
p

er
at

io
n

al

R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

A
re

a
1.

79
17

2.
40

00
e-

00
4

0.
02

53
0.

00
00

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

0.
00

00
0.

04
80

0.
04

80
1.

40
00

e-
00

4
0.

00
00

0.
05

09

E
ne

rg
y

0.
05

03
0.

45
73

0.
38

41
2.

74
00

e-
00

3
0.

03
48

0.
03

48
0.

03
48

0.
03

48
0.

00
00

1,
58

2.
59

1
7

1,
58

2.
59

1
7

0.
05

94
0.

01
94

1,
58

9.
86

6
5

M
ob

ile
4.

96
59

8.
67

48
42

.3
89

4
0.

08
52

6.
05

10
0.

10
53

6.
15

63
1.

61
67

0.
09

69
1.

71
36

0.
00

00
6,

71
8.

09
6

8
6,

71
8.

09
6

8
0.

28
97

0.
00

00
6,

72
4.

17
9

7

W
as

te
0.

00
00

0.
00

00
0.

00
00

0.
00

00
91

.1
34

8
0.

00
00

91
.1

34
8

5.
38

59
0.

00
00

20
4.

23
90

W
at

er
0.

00
00

0.
00

00
0.

00
00

0.
00

00
7.

76
11

98
.0

81
8

10
5.

84
28

0.
80

16
0.

01
98

12
8.

80
14

T
o

ta
l

6.
80

79
9.

13
23

42
.7

98
8

0.
08

79
6.

05
10

0.
14

02
6.

19
12

1.
61

67
0.

13
17

1.
74

85
98

.8
95

9
8,

39
8.

81
8

2
8,

49
7.

71
4

1
6.

53
68

0.
03

92
8,

64
7.

13
7

4

U
n

m
it

ig
at

ed
 O

p
er

at
io

n
al

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
4 

of
 1

9



2.
2 

O
ve

ra
ll 

O
p

er
at

io
n

al

R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

A
re

a
1.

79
17

2.
40

00
e-

00
4

0.
02

53
0.

00
00

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

0.
00

00
0.

04
80

0.
04

80
1.

40
00

e-
00

4
0.

00
00

0.
05

09

E
ne

rg
y

0.
05

03
0.

45
73

0.
38

41
2.

74
00

e-
00

3
0.

03
48

0.
03

48
0.

03
48

0.
03

48
0.

00
00

1,
58

2.
59

1
7

1,
58

2.
59

1
7

0.
05

94
0.

01
94

1,
58

9.
86

6
5

M
ob

ile
4.

96
59

8.
67

48
42

.3
89

4
0.

08
52

6.
05

10
0.

10
53

6.
15

63
1.

61
67

0.
09

69
1.

71
36

0.
00

00
6,

71
8.

09
6

8
6,

71
8.

09
6

8
0.

28
97

0.
00

00
6,

72
4.

17
9

7

W
as

te
0.

00
00

0.
00

00
0.

00
00

0.
00

00
91

.1
34

8
0.

00
00

91
.1

34
8

5.
38

59
0.

00
00

20
4.

23
90

W
at

er
0.

00
00

0.
00

00
0.

00
00

0.
00

00
7.

76
11

98
.0

81
8

10
5.

84
28

0.
80

15
0.

01
97

12
8.

78
90

T
o

ta
l

6.
80

79
9.

13
23

42
.7

98
8

0.
08

79
6.

05
10

0.
14

02
6.

19
12

1.
61

67
0.

13
17

1.
74

85
98

.8
95

9
8,

39
8.

81
8

2
8,

49
7.

71
4

1
6.

53
66

0.
03

92
8,

64
7.

12
5

1

M
it

ig
at

ed
 O

p
er

at
io

n
al

3.
0 

C
o

n
st

ru
ct

io
n

 D
et

ai
l

C
o

n
st

ru
ct

io
n

 P
h

as
e

P
ha

se
 

N
um

be
r

P
ha

se
 N

am
e

P
ha

se
 T

yp
e

S
ta

rt
 D

at
e

E
nd

 D
at

e
N

um
 D

ay
s 

W
ee

k
N

um
 D

ay
s

P
ha

se
 D

es
cr

ip
tio

n

1
D

em
ol

iti
on

D
em

ol
iti

on
1/

1/
20

16
12

/3
1/

20
15

5
0

R
O

G
N

O
x

C
O

S
O

2
F

u
g

it
iv

e 
P

M
10

E
xh

au
st

 
P

M
10

P
M

10
 

T
o

ta
l

F
u

g
it

iv
e 

P
M

2.
5

E
xh

au
st

 
P

M
2.

5
P

M
2.

5 
T

o
ta

l
B

io
- 

C
O

2
N

B
io

-C
O

2
T

o
ta

l C
O

2
C

H
4

N
20

C
O

2e

P
er

ce
n

t 
R

ed
u

ct
io

n
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.

08
0.

00

A
cr

es
 o

f 
G

ra
d

in
g

 (
S

it
e 

P
re

p
ar

at
io

n
 P

h
as

e)
: 

0

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
5 

of
 1

9



4.
0 

O
p

er
at

io
n

al
 D

et
ai

l -
 M

o
b

ile

4.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
M

o
b

ile

3.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
C

o
n

st
ru

ct
io

n

C
le

an
 P

av
ed

 R
oa

ds

O
ff

R
o

ad
 E

q
u

ip
m

en
t

P
ha

se
 N

am
e

O
ffr

oa
d 

E
qu

ip
m

en
t T

yp
e

A
m

ou
nt

U
sa

ge
 H

ou
rs

H
or

se
 P

ow
er

Lo
ad

 F
ac

to
r

D
em

ol
iti

on
C

on
cr

et
e/

In
du

st
ria

l S
aw

s
1

8.
00

81
0.

73

D
em

ol
iti

on
E

xc
av

at
or

s
3

8.
00

16
2

0.
38

D
em

ol
iti

on
R

ub
be

r 
T

ire
d 

D
oz

er
s

2
8.

00
25

5
0.

40

T
ri

p
s 

an
d

 V
M

T

P
ha

se
 N

am
e

O
ffr

oa
d 

E
qu

ip
m

en
t 

C
ou

nt
W

or
ke

r 
T

rip
 

N
um

be
r

V
en

do
r 

T
rip

 
N

um
be

r
H

au
lin

g 
T

rip
 

N
um

be
r

W
or

ke
r 

T
rip

 
Le

ng
th

V
en

do
r 

T
rip

 
Le

ng
th

H
au

lin
g 

T
rip

 
Le

ng
th

W
or

ke
r 

V
eh

ic
le

 
C

la
ss

V
en

do
r 

V
eh

ic
le

 C
la

ss
H

au
lin

g 
V

eh
ic

le
 C

la
ss

D
em

ol
iti

on
6

15
.0

0
0.

00
0.

00
14

.7
0

6.
90

20
.0

0
LD

_M
ix

H
D

T
_M

ix
H

H
D

T

R
es

id
en

ti
al

 In
d

o
o

r:
 0

; 
R

es
id

en
ti

al
 O

u
td

o
o

r:
 0

; 
N

o
n

-R
es

id
en

ti
al

 In
d

o
o

r:
 0

; 
N

o
n

-R
es

id
en

ti
al

 O
u

td
o

o
r:

 0
 (

A
rc

h
it

ec
tu

ra
l C

o
at

in
g

 –
 s

q
ft

)

A
cr

es
 o

f 
G

ra
d

in
g

 (
G

ra
d

in
g

 P
h

as
e)

: 
0

A
cr

es
 o

f 
P

av
in

g
: 

0

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
6 

of
 1

9



R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

M
iti

ga
te

d
4.

96
59

8.
67

48
42

.3
89

4
0.

08
52

6.
05

10
0.

10
53

6.
15

63
1.

61
67

0.
09

69
1.

71
36

0.
00

00
6,

71
8.

09
6

8
6,

71
8.

09
6

8
0.

28
97

0.
00

00
6,

72
4.

17
9

7

U
nm

iti
ga

te
d

4.
96

59
8.

67
48

42
.3

89
4

0.
08

52
6.

05
10

0.
10

53
6.

15
63

1.
61

67
0.

09
69

1.
71

36
0.

00
00

6,
71

8.
09

6
8

6,
71

8.
09

6
8

0.
28

97
0.

00
00

6,
72

4.
17

9
7

4.
2 

T
ri

p
 S

u
m

m
ar

y 
In

fo
rm

at
io

n

4.
3 

T
ri

p
 T

yp
e 

In
fo

rm
at

io
n

A
ve

ra
ge

 D
ai

ly
 T

rip
 R

at
e

U
nm

iti
ga

te
d

M
iti

ga
te

d

La
nd

 U
se

W
ee

kd
ay

S
at

ur
da

y
S

un
da

y
A

nn
ua

l V
M

T
A

nn
ua

l V
M

T

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
2,

39
3.

72
2,

39
3.

72
23

93
.7

2
3,

26
2,

22
9

3,
26

2,
22

9

M
ov

ie
 T

he
at

er
 (

N
o 

M
at

in
ee

)
2,

02
4.

00
2,

02
4.

00
20

24
.0

0
4,

28
8,

89
1

4,
28

8,
89

1

P
ar

ki
ng

 L
ot

0.
00

0.
00

0.
00

Q
ua

lit
y 

R
es

ta
ur

an
t

78
9.

48
78

9.
48

78
9.

48
1,

12
3,

92
2

1,
12

3,
92

2

R
eg

io
na

l S
ho

pp
in

g 
C

en
te

r
1,

21
3.

92
1,

21
3.

92
12

13
.9

2
2,

62
5,

52
7

2,
62

5,
52

7

S
up

er
m

ar
ke

t
3,

57
8.

05
3,

57
8.

05
35

78
.0

5
4,

72
1,

13
3

4,
72

1,
13

3

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0.

00
0.

00
0.

00

T
ot

al
9,

99
9.

16
9,

99
9.

16
9,

99
9.

16
16

,0
21

,7
02

16
,0

21
,7

02

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
7 

of
 1

9



M
ile

s
T

rip
 %

T
rip

 P
ur

po
se

 %

La
nd

 U
se

H
-W

 o
r 

C
-W

H
-S

 o
r 

C
-C

H
-O

 o
r 

C
-N

W
H

-W
 o

r 
C

-W
H

-S
 o

r 
C

-C
H

-O
 o

r 
C

-N
W

P
rim

ar
y

D
iv

er
te

d
P

as
s-

by

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
16

.6
0

8.
40

6.
90

8.
50

72
.5

0
19

.0
0

37
20

43

M
ov

ie
 T

he
at

er
 (

N
o 

M
at

in
ee

)
16

.6
0

8.
40

6.
90

1.
80

79
.2

0
19

.0
0

66
17

17

P
ar

ki
ng

 L
ot

16
.6

0
8.

40
6.

90
0.

00
0.

00
0.

00
0

0
0

Q
ua

lit
y 

R
es

ta
ur

an
t

16
.6

0
8.

40
6.

90
12

.0
0

69
.0

0
19

.0
0

38
18

44

R
eg

io
na

l S
ho

pp
in

g 
C

en
te

r
16

.6
0

8.
40

6.
90

16
.3

0
64

.7
0

19
.0

0
54

35
11

S
up

er
m

ar
ke

t
16

.6
0

8.
40

6.
90

6.
50

74
.5

0
19

.0
0

34
30

36

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
16

.6
0

8.
40

6.
90

0.
00

0.
00

0.
00

0
0

0

5.
0 

E
n

er
g

y 
D

et
ai

l

5.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
E

n
er

g
y

4.
4 

F
le

et
 M

ix

LD
A

LD
T

1
LD

T
2

M
D

V
LH

D
1

LH
D

2
M

H
D

H
H

D
O

B
U

S
U

B
U

S
M

C
Y

S
B

U
S

M
H

0.
51

10
08

0.
05

72
23

0.
19

15
97

0.
15

23
61

0.
04

13
28

0.
00

58
82

0.
01

52
89

0.
01

42
81

0.
00

14
28

0.
00

21
41

0.
00

47
13

0.
00

05
09

0.
00

22
39

H
is

to
ric

al
 E

ne
rg

y 
U

se
: N

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
8 

of
 1

9



R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

N
at

ur
al

G
as

 
M

iti
ga

te
d

0.
05

03
0.

45
73

0.
38

41
2.

74
00

e-
00

3
0.

03
48

0.
03

48
0.

03
48

0.
03

48
0.

00
00

49
7.

78
42

49
7.

78
42

9.
54

00
e-

00
3

9.
13

00
e-

00
3

50
0.

81
36

N
at

ur
al

G
as

 
U

nm
iti

ga
te

d
0.

05
03

0.
45

73
0.

38
41

2.
74

00
e-

00
3

0.
03

48
0.

03
48

0.
03

48
0.

03
48

0.
00

00
49

7.
78

42
49

7.
78

42
9.

54
00

e-
00

3
9.

13
00

e-
00

3
50

0.
81

36

E
le

ct
ric

ity
 

M
iti

ga
te

d
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

1,
08

4.
80

7
5

1,
08

4.
80

7
5

0.
04

99
0.

01
03

1,
08

9.
05

2
9

E
le

ct
ric

ity
 

U
nm

iti
ga

te
d

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
1,

08
4.

80
7

5
1,

08
4.

80
7

5
0.

04
99

0.
01

03
1,

08
9.

05
2

9

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
9 

of
 1

9



5.
2 

E
n

er
g

y 
b

y 
L

an
d

 U
se

 -
 N

at
u

ra
lG

as

N
at

ur
al

G
a

s 
U

se
R

O
G

N
O

x
C

O
S

O
2

F
ug

iti
ve

 
P

M
10

E
xh

au
st

 
P

M
10

P
M

10
 

T
ot

al
F

ug
iti

ve
 

P
M

2.
5

E
xh

au
st

 
P

M
2.

5
P

M
2.

5 
T

ot
al

B
io

- 
C

O
2

N
B

io
- 

C
O

2
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

kB
T

U
/y

r
to

ns
/y

r
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
4.

95
80

2e
+

00
6

0.
02

67
0.

24
30

0.
20

42
1.

46
00

e-
00

3
0.

01
85

0.
01

85
0.

01
85

0.
01

85
0.

00
00

26
4.

57
86

26
4.

57
86

5.
07

00
e-

00
3

4.
85

00
e-

00
3

26
6.

18
88

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
1.

28
54

2e
+

00
6

6.
93

00
e-

00
3

0.
06

30
0.

05
29

3.
80

00
e-

00
4

4.
79

00
e-

00
3

4.
79

00
e-

00
3

4.
79

00
e-

00
3

4.
79

00
e-

00
3

0.
00

00
68

.5
94

7
68

.5
94

7
1.

31
00

e-
00

3
1.

26
00

e-
00

3
69

.0
12

2

P
ar

ki
ng

 L
ot

0
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00

Q
ua

lit
y 

R
es

ta
ur

an
t

2.
30

89
6e

+
00

6
0.

01
25

0.
11

32
0.

09
51

6.
80

00
e-

00
4

8.
60

00
e-

00
3

8.
60

00
e-

00
3

8.
60

00
e-

00
3

8.
60

00
e-

00
3

0.
00

00
12

3.
21

51
12

3.
21

51
2.

36
00

e-
00

3
2.

26
00

e-
00

3
12

3.
96

50

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

38
27

7.
6

2.
10

00
e-

00
4

1.
88

00
e-

00
3

1.
58

00
e-

00
3

1.
00

00
e-

00
5

1.
40

00
e-

00
4

1.
40

00
e-

00
4

1.
40

00
e-

00
4

1.
40

00
e-

00
4

0.
00

00
2.

04
26

2.
04

26
4.

00
00

e-
00

5
4.

00
00

e-
00

5
2.

05
51

S
up

er
m

ar
ke

t
73

74
50

3.
98

00
e-

00
3

0.
03

62
0.

03
04

2.
20

00
e-

00
4

2.
75

00
e-

00
3

2.
75

00
e-

00
3

2.
75

00
e-

00
3

2.
75

00
e-

00
3

0.
00

00
39

.3
53

1
39

.3
53

1
7.

50
00

e-
00

4
7.

20
00

e-
00

4
39

.5
92

6

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

T
o

ta
l

0.
05

03
0.

45
73

0.
38

41
2.

75
00

e-
00

3
0.

03
48

0.
03

48
0.

03
48

0.
03

48
0.

00
00

49
7.

78
42

49
7.

78
42

9.
53

00
e-

00
3

9.
13

00
e-

00
3

50
0.

81
36

U
n

m
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
10

 o
f 1

9



5.
2 

E
n

er
g

y 
b

y 
L

an
d

 U
se

 -
 N

at
u

ra
lG

as

N
at

ur
al

G
a

s 
U

se
R

O
G

N
O

x
C

O
S

O
2

F
ug

iti
ve

 
P

M
10

E
xh

au
st

 
P

M
10

P
M

10
 

T
ot

al
F

ug
iti

ve
 

P
M

2.
5

E
xh

au
st

 
P

M
2.

5
P

M
2.

5 
T

ot
al

B
io

- 
C

O
2

N
B

io
- 

C
O

2
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

kB
T

U
/y

r
to

ns
/y

r
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
4.

95
80

2e
+

00
6

0.
02

67
0.

24
30

0.
20

42
1.

46
00

e-
00

3
0.

01
85

0.
01

85
0.

01
85

0.
01

85
0.

00
00

26
4.

57
86

26
4.

57
86

5.
07

00
e-

00
3

4.
85

00
e-

00
3

26
6.

18
88

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
1.

28
54

2e
+

00
6

6.
93

00
e-

00
3

0.
06

30
0.

05
29

3.
80

00
e-

00
4

4.
79

00
e-

00
3

4.
79

00
e-

00
3

4.
79

00
e-

00
3

4.
79

00
e-

00
3

0.
00

00
68

.5
94

7
68

.5
94

7
1.

31
00

e-
00

3
1.

26
00

e-
00

3
69

.0
12

2

P
ar

ki
ng

 L
ot

0
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00

Q
ua

lit
y 

R
es

ta
ur

an
t

2.
30

89
6e

+
00

6
0.

01
25

0.
11

32
0.

09
51

6.
80

00
e-

00
4

8.
60

00
e-

00
3

8.
60

00
e-

00
3

8.
60

00
e-

00
3

8.
60

00
e-

00
3

0.
00

00
12

3.
21

51
12

3.
21

51
2.

36
00

e-
00

3
2.

26
00

e-
00

3
12

3.
96

50

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

38
27

7.
6

2.
10

00
e-

00
4

1.
88

00
e-

00
3

1.
58

00
e-

00
3

1.
00

00
e-

00
5

1.
40

00
e-

00
4

1.
40

00
e-

00
4

1.
40

00
e-

00
4

1.
40

00
e-

00
4

0.
00

00
2.

04
26

2.
04

26
4.

00
00

e-
00

5
4.

00
00

e-
00

5
2.

05
51

S
up

er
m

ar
ke

t
73

74
50

3.
98

00
e-

00
3

0.
03

62
0.

03
04

2.
20

00
e-

00
4

2.
75

00
e-

00
3

2.
75

00
e-

00
3

2.
75

00
e-

00
3

2.
75

00
e-

00
3

0.
00

00
39

.3
53

1
39

.3
53

1
7.

50
00

e-
00

4
7.

20
00

e-
00

4
39

.5
92

6

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

T
o

ta
l

0.
05

03
0.

45
73

0.
38

41
2.

75
00

e-
00

3
0.

03
48

0.
03

48
0.

03
48

0.
03

48
0.

00
00

49
7.

78
42

49
7.

78
42

9.
53

00
e-

00
3

9.
13

00
e-

00
3

50
0.

81
36

M
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
11

 o
f 1

9



5.
3 

E
n

er
g

y 
b

y 
L

an
d

 U
se

 -
 E

le
ct

ri
ci

ty

E
le

ct
ric

ity
 

U
se

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

La
nd

 U
se

kW
h/

yr
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
74

02
30

21
1.

82
93

9.
74

00
e-

00
3

2.
01

00
e-

00
3

21
2.

65
83

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
54

88
56

15
7.

06
44

7.
22

00
e-

00
3

1.
49

00
e-

00
3

15
7.

67
91

P
ar

ki
ng

 L
ot

12
35

52
35

.3
56

5
1.

63
00

e-
00

3
3.

40
00

e-
00

4
35

.4
94

9

Q
ua

lit
y 

R
es

ta
ur

an
t

34
47

27
98

.6
49

6
4.

53
00

e-
00

3
9.

40
00

e-
00

4
99

.0
35

7

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

23
90

02
68

.3
94

3
3.

14
00

e-
00

3
6.

50
00

e-
00

4
68

.6
62

0

S
up

er
m

ar
ke

t
1.

42
41

5e
+

00
6

40
7.

54
46

0.
01

87
3.

88
00

e-
00

3
40

9.
13

95

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
37

03
04

10
5.

96
87

4.
87

00
e-

00
3

1.
01

00
e-

00
3

10
6.

38
35

T
o

ta
l

1,
08

4.
80

7
4

0.
04

99
0.

01
03

1,
08

9.
05

2
9

U
n

m
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
12

 o
f 1

9



N
o 

H
ea

rt
hs

 In
st

al
le

d

6.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
A

re
a

6.
0 

A
re

a 
D

et
ai

l

5.
3 

E
n

er
g

y 
b

y 
L

an
d

 U
se

 -
 E

le
ct

ri
ci

ty

E
le

ct
ric

ity
 

U
se

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

La
nd

 U
se

kW
h/

yr
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
74

02
30

21
1.

82
93

9.
74

00
e-

00
3

2.
01

00
e-

00
3

21
2.

65
83

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
54

88
56

15
7.

06
44

7.
22

00
e-

00
3

1.
49

00
e-

00
3

15
7.

67
91

P
ar

ki
ng

 L
ot

12
35

52
35

.3
56

5
1.

63
00

e-
00

3
3.

40
00

e-
00

4
35

.4
94

9

Q
ua

lit
y 

R
es

ta
ur

an
t

34
47

27
98

.6
49

6
4.

53
00

e-
00

3
9.

40
00

e-
00

4
99

.0
35

7

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

23
90

02
68

.3
94

3
3.

14
00

e-
00

3
6.

50
00

e-
00

4
68

.6
62

0

S
up

er
m

ar
ke

t
1.

42
41

5e
+

00
6

40
7.

54
46

0.
01

87
3.

88
00

e-
00

3
40

9.
13

95

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
37

03
04

10
5.

96
87

4.
87

00
e-

00
3

1.
01

00
e-

00
3

10
6.

38
35

T
o

ta
l

1,
08

4.
80

7
4

0.
04

99
0.

01
03

1,
08

9.
05

2
9

M
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
13

 o
f 1

9



R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

M
iti

ga
te

d
1.

79
17

2.
40

00
e-

00
4

0.
02

53
0.

00
00

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

0.
00

00
0.

04
80

0.
04

80
1.

40
00

e-
00

4
0.

00
00

0.
05

09

U
nm

iti
ga

te
d

1.
79

17
2.

40
00

e-
00

4
0.

02
53

0.
00

00
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
0.

00
00

0.
04

80
0.

04
80

1.
40

00
e-

00
4

0.
00

00
0.

05
09

6.
2 

A
re

a 
b

y 
S

u
b

C
at

eg
o

ry

R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

S
ub

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

A
rc

hi
te

ct
ur

al
 

C
oa

tin
g

0.
26

48
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00

C
on

su
m

er
 

P
ro

du
ct

s
1.

52
44

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

La
nd

sc
ap

in
g

2.
47

00
e-

00
3

2.
40

00
e-

00
4

0.
02

53
0.

00
00

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

0.
00

00
0.

04
80

0.
04

80
1.

40
00

e-
00

4
0.

00
00

0.
05

09

T
o

ta
l

1.
79

17
2.

40
00

e-
00

4
0.

02
53

0.
00

00
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
0.

00
00

0.
04

80
0.

04
80

1.
40

00
e-

00
4

0.
00

00
0.

05
09

U
n

m
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
14

 o
f 1

9



7.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
W

at
er

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

C
at

eg
or

y
M

T
/y

r

U
nm

iti
ga

te
d

10
5.

84
28

0.
80

16
0.

01
98

12
8.

80
14

M
iti

ga
te

d
10

5.
84

28
0.

80
15

0.
01

97
12

8.
78

90

7.
0 

W
at

er
 D

et
ai

l

6.
2 

A
re

a 
b

y 
S

u
b

C
at

eg
o

ry

R
O

G
N

O
x

C
O

S
O

2
F

ug
iti

ve
 

P
M

10
E

xh
au

st
 

P
M

10
P

M
10

 
T

ot
al

F
ug

iti
ve

 
P

M
2.

5
E

xh
au

st
 

P
M

2.
5

P
M

2.
5 

T
ot

al
B

io
- 

C
O

2
N

B
io

- 
C

O
2

T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

S
ub

C
at

eg
or

y
to

ns
/y

r
M

T
/y

r

A
rc

hi
te

ct
ur

al
 

C
oa

tin
g

0.
26

48
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00

C
on

su
m

er
 

P
ro

du
ct

s
1.

52
44

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

0.
00

00
0.

00
00

La
nd

sc
ap

in
g

2.
47

00
e-

00
3

2.
40

00
e-

00
4

0.
02

53
0.

00
00

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

9.
00

00
e-

00
5

0.
00

00
0.

04
80

0.
04

80
1.

40
00

e-
00

4
0.

00
00

0.
05

09

T
o

ta
l

1.
79

17
2.

40
00

e-
00

4
0.

02
53

0.
00

00
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
9.

00
00

e-
00

5
0.

00
00

0.
04

80
0.

04
80

1.
40

00
e-

00
4

0.
00

00
0.

05
09

M
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
15

 o
f 1

9



7.
2 

W
at

er
 b

y 
L

an
d

 U
se

In
do

or
/O

ut
do

or
 U

se
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

M
ga

l
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
5.

71
25

 / 
0.

36
46

28
24

.2
57

4
0.

18
72

4.
61

00
e-

00
3

29
.6

16
7

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
10

.3
91

4 
/ 

0.
66

32
83

44
.1

25
9

0.
34

05
8.

38
00

e-
00

3
53

.8
74

9

P
ar

ki
ng

 L
ot

0 
/ 0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

Q
ua

lit
y 

R
es

ta
ur

an
t

2.
66

19
9 

/ 
0.

16
99

14
11

.3
03

8
0.

08
72

2.
15

00
e-

00
3

13
.8

01
2

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

1.
38

29
3 

/ 
0.

84
76

05
8.

28
66

0.
04

54
1.

14
00

e-
00

3
9.

59
35

S
up

er
m

ar
ke

t
4.

31
43

9 
/ 

0.
13

34
35

17
.8

69
2

0.
14

13
3.

48
00

e-
00

3
21

.9
15

1

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0 

/ 0
0.

00
00

0.
00

00
0.

00
00

0.
00

00

T
o

ta
l

10
5.

84
28

0.
80

16
0.

01
98

12
8.

80
14

U
n

m
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
16

 o
f 1

9



8.
1 

M
it

ig
at

io
n

 M
ea

su
re

s 
W

as
te

7.
2 

W
at

er
 b

y 
L

an
d

 U
se

In
do

or
/O

ut
do

or
 U

se
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

M
ga

l
M

T
/y

r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
5.

71
25

 / 
0.

36
46

28
24

.2
57

4
0.

18
71

4.
60

00
e-

00
3

29
.6

13
8

M
ov

ie
 T

he
at

er
 

(N
o 

M
at

in
ee

)
10

.3
91

4 
/ 

0.
66

32
83

44
.1

25
9

0.
34

04
8.

37
00

e-
00

3
53

.8
69

6

P
ar

ki
ng

 L
ot

0 
/ 0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

Q
ua

lit
y 

R
es

ta
ur

an
t

2.
66

19
9 

/ 
0.

16
99

14
11

.3
03

8
0.

08
72

2.
14

00
e-

00
3

13
.7

99
9

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

1.
38

29
3 

/ 
0.

84
76

05
8.

28
66

0.
04

54
1.

14
00

e-
00

3
9.

59
28

S
up

er
m

ar
ke

t
4.

31
43

9 
/ 

0.
13

34
35

17
.8

69
2

0.
14

13
3.

47
00

e-
00

3
21

.9
12

9

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0 

/ 0
0.

00
00

0.
00

00
0.

00
00

0.
00

00

T
o

ta
l

10
5.

84
28

0.
80

15
0.

01
97

12
8.

78
90

M
it

ig
at

ed

8.
0 

W
as

te
 D

et
ai

l

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
17

 o
f 1

9



T
ot

al
 C

O
2

C
H

4
N

2O
C

O
2e

M
T

/y
r

 M
iti

ga
te

d
91

.1
34

8
5.

38
59

0.
00

00
20

4.
23

90

 U
nm

iti
ga

te
d

91
.1

34
8

5.
38

59
0.

00
00

20
4.

23
90

C
at

eg
o

ry
/Y

ea
r

8.
2 

W
as

te
 b

y 
L

an
d

 U
se

W
as

te
 

D
is

po
se

d
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

to
ns

M
T

/y
r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
22

3.
96

45
.4

61
9

2.
68

67
0.

00
00

10
1.

88
30

P
ar

ki
ng

 L
ot

0
0.

00
00

0.
00

00
0.

00
00

0.
00

00

Q
ua

lit
y 

R
es

ta
ur

an
t

8
1.

62
39

0.
09

60
0.

00
00

3.
63

93

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

19
.6

3.
97

86
0.

23
51

0.
00

00
8.

91
64

S
up

er
m

ar
ke

t
19

7.
4

40
.0

70
4

2.
36

81
0.

00
00

89
.8

00
4

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

T
o

ta
l

91
.1

34
8

5.
38

59
0.

00
00

20
4.

23
90

U
n

m
it

ig
at

ed

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
18

 o
f 1

9



10
.0

 V
eg

et
at

io
n

8.
2 

W
as

te
 b

y 
L

an
d

 U
se

W
as

te
 

D
is

po
se

d
T

ot
al

 C
O

2
C

H
4

N
2O

C
O

2e

La
nd

 U
se

to
ns

M
T

/y
r

H
ig

h 
T

ur
no

ve
r 

(S
it 

D
ow

n 
R

es
ta

ur
an

t)
22

3.
96

45
.4

61
9

2.
68

67
0.

00
00

10
1.

88
30

P
ar

ki
ng

 L
ot

0
0.

00
00

0.
00

00
0.

00
00

0.
00

00

Q
ua

lit
y 

R
es

ta
ur

an
t

8
1.

62
39

0.
09

60
0.

00
00

3.
63

93

R
eg

io
na

l 
S

ho
pp

in
g 

C
en

te
r

19
.6

3.
97

86
0.

23
51

0.
00

00
8.

91
64

S
up

er
m

ar
ke

t
19

7.
4

40
.0

70
4

2.
36

81
0.

00
00

89
.8

00
4

U
ne

nc
lo

se
d 

P
ar

ki
ng

 S
tr

uc
tu

re
0

0.
00

00
0.

00
00

0.
00

00
0.

00
00

T
o

ta
l

91
.1

34
8

5.
38

59
0.

00
00

20
4.

23
90

M
it

ig
at

ed

9.
0 

O
p

er
at

io
n

al
 O

ff
ro

ad

E
qu

ip
m

en
t T

yp
e

N
um

be
r

H
ou

rs
/D

ay
D

ay
s/

Y
ea

r
H

or
se

 P
ow

er
Lo

ad
 F

ac
to

r
F

ue
l T

yp
e

C
al

E
E

M
od

 V
er

si
on

: C
al

E
E

M
od

.2
01

3.
2.

2
D

at
e:

 5
/2

0/
20

15
 1

1:
29

 A
M

P
ag

e 
19

 o
f 1

9



 

Appendix 5.5 Noise Technical Report, prepared by Pomeroy 
Environmental Services, February 2015. 

 

Tebo Environmental Consulting, Inc. Yorba Linda Town Center Draft Subsequent EIR 
July 2015 



 

N

Yorb
City 

Noise Tec
f

a Linda 
of Yorba

 

Pre

Contact

25101 The O

Santa Clarit

T: (66

www.p

Feb

 
 
 

chnical R
for the 
Commo
a Linda,

 
 
 
 

 

 
 
 
 
 
 
 
 

epared by:
 

 

: Brett Pome

Old Road, Su

ta, California

61) 388‐242

pomeroyes.c

 

 

 

 

bruary 2015

 

Report

ons Proje
Californ

 

eroy 

uite 246 

a 91381 

2  

com 

ect 
nia 



February 2015 
Noise Technical Report
Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | i
 

TABLE OF CONTENTS 

INTRODUCTION ............................................................................................................................... 1 

PROJECT OVERVIEW ........................................................................................................................ 1 

  Project Location .................................................................................................................................... 1 

  Proposed Project Characteristics .......................................................................................................... 1 

FUNDAMENTALS OF SOUND AND ENVIRONMENTAL NOISE ........................................................ 3 

FUNDAMENTALS OF ENVIRONMENTAL GROUNDBORNE VIBRATION .......................................... 6 

REGULATORY FRAMEWORK ........................................................................................................... 7 

  Federal Standards ................................................................................................................................. 7 

  State Standards ..................................................................................................................................... 8 

  Local City Standards .............................................................................................................................. 9 

EXISTING CONDITIONS .................................................................................................................. 12 

  Noise Sensitive Receptors ................................................................................................................... 12 

  Measured Ambient Noise Levels ........................................................................................................ 12 

  Existing Modeled Roadway Noise Levels ............................................................................................ 14 

  Existing Groundborne Vibration Levels .............................................................................................. 15 

ENVIRONMENTAL IMPACTS .......................................................................................................... 16 

  Thresholds of Significance .................................................................................................................... 16 

  Project Impacts ..................................................................................................................................... 18 

      Construction Noise................................................................................................................... 18 

      Construction‐Related Groundborne Vibration ......................................................................... 19 

      Operational Noise Impacts ...................................................................................................... 21 

    Traffic Noise ............................................................................................................................. 21 

    Parking Noise ........................................................................................................................... 22 

    Stationary Noise Sources ......................................................................................................... 23 

    Operational Vibration Impacts ................................................................................................ 23 

  Cumulative Impacts .............................................................................................................................. 24 

      Construction Noise................................................................................................................... 24 

      Operational Noise .................................................................................................................... 24 

MITIGATION MEASURES ............................................................................................................... 27 

LEVEL OF SIGNFICANCE AFTER MITIGATION ................................................................................ 27 

 



February 2015 
Noise Technical Report
Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | ii
 

List of Figures 

Figure 1    Project Site Plan .................................................................................................................. 2 

Figure 2    Noise Monitoring and Sensitive Receptor Location Map ................................................. 13 

 

List of Tables  

Table 1   Representative Environmental Noise Levels ...................................................................... 4 

Table 2   Human Response to Different Levels of Groundborne Vibration....................................... 6 

Table 3   Construction Vibration Damage Criteria............................................................................. 7 

Table 4   Community Noise Exposure ................................................................................................ 9 

Table 5   General Plan Land Use Noise Standards ........................................................................... 10 

Table 6   General Plan Land Use Noise Standards ........................................................................... 10 

Table 7   Existing Daytime Noise Levels in the Vicinity of the Project Site ...................................... 14 

Table 8   Existing (2014) Roadway Noise Levels .............................................................................. 15 

Table 9   Noise Range of Typical Construction Equipment .............................................................. 19 

Table 10   Typical Outdoor Construction Noise Levels ...................................................................... 20 

Table 11   Vibration Source Levels for Construction Equipment ....................................................... 20 

Table 12   Existing Plus Project (2014) Roadway Noise Levels .......................................................... 22 

Table 13   Future Roadway Noise Levels ........................................................................................... 26 

 

Appendices 

Appendix A:   Noise Monitoring Data  

Appendix B:  Traffic Noise Level Calculations 

 

 



February 2015 
Noise Technical Report
Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | 1
 

INTRODUCTION 

The purpose of  this  report  is  to  evaluate  the potential  for noise  and  groundborne  vibration  impacts 

resulting  from  implementation  of  the  proposed  Yorba  Linda  Commons  Project  (the  “Project”).    This 

report includes an evaluation of potential impacts associated with substantial temporary and permanent 

increases in ambient noise levels in the vicinity of the Project Site; exposure of people in the vicinity of 

the Project Site to excessive noise or groundborne vibration levels; and whether exposure is in excess of 

standards  established  in  the  City  of  Yorba  Linda’s  local  general  plan  or  noise  ordinance.   Mitigation 

measures intended to reduce noise and vibration impacts are proposed, where appropriate, to avoid or 

reduce potentially significant impacts of the Project. 

PROJECT OVERVIEW 

Project Location 

The Project Site is located in the City of Yorba Linda (City) which is located in northeast Orange County, 

California, approximately 38 miles southeast of Los Angeles. The Yorba Town Center Specific Plan area is 

located  in  the western  portion  of  the  City,  on  the  east  side  of  Imperial  Highway.  The  Project  is  a 

proposed private  retail commercial development  located on approximately 11.22 acres  (not  including 

right of way dedication) within the Yorba Linda Town Center Specific Plan Area, east of the Historic Town 

Center District. Bordered by  Imperial Highway, Yorba  Linda Boulevard and  Lakeview Avenue, existing 

public roads through the site will be realigned and vacated per the Mobility & Circulation Chapter 5 of 

the Specific Plan. The City will undertake to provide surrounding perimeter off‐site  improvements and 

extend public roadways to the project property line. 

Project Characteristics 

The Project will consist of 1‐ and 2‐story structures organized around a central open space (“commons”) 

and  a  strong  distributed  pedestrian  network.  Proposed  uses  include  retail,  restaurants,  cinema,  and 

supermarket totaling approximately 128,238 to 151,738 square feet  (maximum) of gross  leasable area 

(GLA). The existing 2‐story office building within the project area will remain. Parking will be provided by 

a  combination  of  parking  structure  located  to  the  north  of  the  commons  area  and  surface  parking 

distributed across the site achieving a ratio of approximately 5.05 to 4.26 stalls per 1,000 square feet of 

GLA. To  facilitate development of  the Project,  certain amendments  to  the Town Center  Specific Plan 

land  use  districts  are  proposed.  Also  included  among  proposed  revisions  to  the  Specific  Plan  is  an 

extension of New Street “A” easterly  through  the  retail center  site  to Valencia Avenue. See Figure 1, 

Project Site Plan. 

   



Source: Perkowitz + Ruth Architects, November 25, 2014.

Figure 1
Project Site Plan
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FUNDAMENTALS OF SOUND AND ENVIRONMENTAL NOISE 

Sound  is  technically described  in  terms of  amplitude  (i.e.,  loudness)  and  frequency  (i.e., pitch).    The 

standard unit of sound amplitude measurement  is the decibel (dB).   The dB scale  is a  logarithmic scale 

that describes the physical intensity of the pressure vibrations that make up any sound.  The pitch of the 

sound is related to the frequency of the pressure vibration.  Since the human ear is not equally sensitive 

to a given sound level at all frequencies, a special frequency‐dependent rating scale has been devised to 

relate  noise  to  human  sensitivity.    The  A‐weighted  dB  scale  (dBA)  provides  this  compensation  by 

emphasizing frequencies in a manner approximating the sensitivity of the human ear. 

Noise, on the other hand, is typically defined as unwanted sound audible at such a level that the sound 

becomes an undesirable by‐product of society’s normal day‐to‐day activities.  Sound becomes unwanted 

when  it  interferes  with  normal  activities,  causes  actual  physical  harm,  or  results  in  adverse  health 

effects.   The definition of noise as unwanted  sound  implies  that  it has an adverse effect, or causes a 

substantial annoyance, to people and their environment.  However, not every unwanted audible sound 

interferes with normal  activities,  causes harm, or has  adverse health  effects.    For unwanted  audible 

sound,  i.e. noise, to be considered adverse  it must occur with sufficient  frequency and at such a  level 

that these adverse  impacts are reasonably  likely to occur.   Thresholds of significance, set forth below, 

are established to differentiate between benign, unwanted audible sound and potentially significant and 

adverse unwanted audible sound.    

A typical noise environment consists of a base of steady ambient noise that is the sum of many distant 

and  indistinguishable  noise  sources.    Superimposed  on  this  background  noise  is  the  sound  from 

individual  local  sources.    These  can  vary  from  an  occasional  aircraft  or  train  passing  by  to  virtually 

continuous  noise,  such  as  traffic  on  a major  highway.    Table  1,  Representative  Environmental Noise 

Levels, illustrates representative noise levels in the environment. 

Several rating scales have been developed to analyze the adverse effects of community noise on people.  

Since environmental noise fluctuates over time, these scales consider that the effects of noise on people 

is  largely dependent upon  the  total acoustical energy content of  the noise, as well as  the  time of day 

when the noise occurs.  Those that are applicable to this analysis are as follows: 

 Leq: An Leq, or equivalent energy noise level, is the average acoustic energy content of noise for a 

stated period of time.   Thus, the Leq of a time‐varying noise and that of a steady noise are the 

same  if  they  deliver  the  same  acoustic  energy  to  the  ear  during  exposure.    For  evaluating 

community  impacts,  this  rating  scale  does  not  vary,  regardless  of whether  the  noise  occurs 

during the day or the night. 

 Lmax: The maximum instantaneous noise level experienced during a given period of time. 
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 Lmin: The minimum instantaneous noise level experienced during a given period of time. 

 CNEL:  The  Community Noise  Equivalent  Level  (CNEL)  is  a  24‐hour  average  Leq with  a  5  dBA 

“weighting” during  the hours of 7:00 P.M.  to 10:00 P.M. and a 10 dBA  “weighting” added  to 

noise during the hours of 10:00 P.M. to 7:00 A.M. to account for noise sensitivity in the evening 

and nighttime, respectively.  The logarithmic effect of these additions is that a constant 60 dBA 

24 hour Leq would result in a CNEL of 66.7 dBA.  

Table 1 

Representative Environmental Noise Levels 

Common Outdoor Activities  Noise Level (dBA) Common Indoor Activities 

  —110— Rock Band 

Jet Fly‐over at 100 feet   

  —100—  

Gas Lawnmower at 3 feet   

  —90—  

  Food Blender at 3 feet 

Diesel Truck going 50 mph at 50 feet  —80— Garbage Disposal at 3 feet 

Noisy Urban Area during Daytime   

Gas Lawnmower at 100 feet  —70— Vacuum Cleaner at 10 feet 

Commercial Area  Normal Speech at 3 feet 

Heavy Traffic at 300 feet  —60—  

  Large Business Office 

Quiet Urban Area during Daytime  —50— Dishwasher in Next Room 

   

Quiet Urban Area during Nighttime  —40— Theater, Large Conference Room (background)

Quiet Suburban Area during Nighttime   

  —30— Library 

Quiet Rural Area during Nighttime  Bedroom at Night, Concert Hall (background)

  —20—  

  Broadcast/Recording Studio

  —10—  

   

Lowest Threshold of Human Hearing  —0— Lowest Threshold of Human Hearing

Source: California Department of Transportation, Technical Noise Supplement, October 1998. 

 

Noise environments and consequences of human activities are usually well represented by median noise 

levels during the day, night, or over a 24‐hour period.   For residential uses, environmental noise  levels 

are generally considered  low when the CNEL  is below 60 dBA, moderate  in the 60–70 dBA range, and 

high  above  70  dBA.    Frequent  exposure  to  noise  levels  greater  than  85  dBA  over  time  can  cause 

temporary or permanent hearing loss.  Examples of low daytime levels are isolated, natural settings with 

noise  levels as  low as 20 dBA and quiet suburban residential streets with noise  levels around 40 dBA.  
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Noise  levels above 45 dBA at night can disrupt sleep.   Examples of moderate  level noise environments 

are urban residential or semi‐commercial areas (typically 55–60 dBA) and commercial locations (typically 

60  dBA).    People may  consider  louder  environments  adverse,  but most will  accept  the  higher  levels 

associated with more  noisy  urban  residential  or  residential‐commercial  areas  (60–75  dBA)  or  dense 

urban or industrial areas (65–80 dBA). 

It  is widely  accepted  that  in  the  community  noise  environment  the  average  healthy  ear  can  barely 

perceive CNEL noise  level changes of 3 dBA.   CNEL changes  from 3 to 5 dBA may be noticed by some 

individuals who are extremely sensitive to changes in noise.  A 5 dBA CNEL increase is readily noticeable 

to most  people,  while  the  human  ear  perceives  a  10  dBA  CNEL  increase  as  a  doubling  of  sound.  

However, there is no direct correlation between increasing or even doubling noise‐generating uses and 

what is detectable by the human ear as an increase in noise level. The human ear perceives a 10 dB(A) 

increase in sound level to be a doubling of sound volume, but doubling the sound energy, i.e., the noise‐

generating activity, only  results  in a 3 dB(A)  increase  in  sound.   This means  that a doubling of  sound 

wave energy  (e.g., doubling  the volume of  traffic on a  roadway) would  result  in a barely perceptible 

change in sound level to the human ear.  Thus, relatively sizeable increases in baseline noise generation 

are not necessarily perceived as significant noise increases by the human ear. 

Noise  levels  from  a  particular  source  generally  decline  as  distance  to  the  receptor  increases.   Other 

factors, such as the weather and reflective barriers, also help intensify or reduce the noise level at any 

given location.  A commonly used rule of thumb for roadway noise is that for every doubling of distance 

from  the  source  (assume  a  starting  point  of  50  feet),  the  noise  level  is  reduced  by  about  3  dBA  at 

acoustically  “hard”  locations  (i.e.,  the  area  between  the  noise  source  and  the  receptor  is  nearly 

complete asphalt, concrete, hard‐packed soil, or other solid materials) and 4.5 dBA at acoustically “soft” 

locations  (i.e.,  the area between  the source and  receptor  is normal earth or has vegetation,  including 

grass).   Noise from stationary or point sources  is reduced by about 6 to 7.5 dBA for every doubling of 

distance at acoustically hard and soft locations, respectively.  Noise levels are also generally reduced by 

about 1 dBA for each 1,000 feet of distance due to air absorption.  Noise levels may also be reduced by 

intervening structures – generally, a single row of buildings between the receptor and the noise source 

reduces the noise  level by about 5 dBA, while a solid wall or berm can reduce noise  levels by 5 to 10 

dBA.   The normal noise attenuation within residential structures with open windows  is about 17 dBA, 

while the noise attenuation with closed windows is about 25 dBA.1 

   

                                                      
1   National Cooperative Highway Research Program Report 117, Highway Noise: A Design Guide for Highway 
Engineers, 1971. 
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FUNDAMENTALS OF ENVIRONMENTAL GROUNDBORNE VIBRATION 

Vibration  is  sound  radiated  through  the  ground.    Vibration  can  result  from  a  source  (e.g.,  train 

operations, motor  vehicles, machinery  equipment,  etc.)  causing  the  adjacent  ground  to move  and 

creating vibration waves that propagate  through  the soil  to  the  foundations of nearby buildings.   This 

effect is referred to as groundborne vibration.  The peak particle velocity (PPV) or the root mean square 

(RMS) velocity is usually used to describe vibration levels.  PPV is defined as the maximum instantaneous 

peak  of  the  vibration  level, while  RMS  is  defined  as  the  square  root  of  the  average  of  the  squared 

amplitude  of  the  level.    PPV  is  typically  used  for  evaluating  potential  building  damage,  while  RMS 

velocity in decibels (VdB) is typically more suitable for evaluating human response.   

The  background  vibration  velocity  level  in  residential  areas  is  usually  around  50 VdB.    The  vibration 

velocity level threshold of perception for humans is approximately 65 VdB.  A vibration velocity level of 

75 VdB is the approximate dividing line between barely perceptible and distinctly perceptible levels for 

many  people.   Most  perceptible  indoor  vibration  is  caused  by  sources within  buildings,  such  as  the 

operation  of mechanical  equipment, movement  of  people,  or  slamming  of  doors.    Typical  outdoor 

sources  of  perceptible  groundborne  vibration  are  construction  equipment,  steel‐wheeled  trains,  and 

traffic  on  rough  roads.    If  a  roadway  is  smooth,  the  groundborne  vibration  from  traffic  is  rarely 

perceptible.    The  range  of  interest  is  from  approximately  50  VdB,  which  is  the  typical  background 

vibration velocity  level,  to 100 VdB, which  is  the general  threshold where minor damage can occur  in 

fragile  buildings,  such  as  historic  buildings.    The  general  human  response  to  different  levels  of 

groundborne  vibration  velocity  levels  is described  in Table 2, Human Response  to Different  Levels of 

Groundborne Vibration. 

Table 2 
Human Response to Different Levels of Groundborne Vibration 

Vibration 
Velocity Level  Human Perception  

65 VdB  Approximate threshold of perception for many people.

75 VdB 
Approximate dividing line between barely perceptible and distinctly perceptible.  Many 
people find that transportation‐related vibration at this level is unacceptable. 

85 VdB  Vibration acceptable only if there are an infrequent number of events per day. 

Source:  Federal Transit Administration, Transit Noise and Vibration Impact Assessment, May 2006. 
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REGULATORY FRAMEWORK 

Federal Standards  

Noise  

There  are  no  federal  noise  standards  that  directly  regulate  environmental  noise  related  to  the 

construction  or  operation  of  the  Project.    However,  the  Office  of  Safety  and  Health  Administration 

(OSHA) regulations safeguard the hearing of workers exposed to occupational noise. 

Vibration  

The  Federal  Transit  Administration  (FTA)  has  adopted  vibration  standards  that  are  used  to  evaluate 

potential  building  damage  impacts  related  to  construction  activities.    The  vibration  damage  criteria 

adopted by the FTA are shown in Table 3, Construction Vibration Damage Criteria. 

Table 3 

Construction Vibration Damage Criteria 

Building Category PPV (in/sec) 

I. Reinforced‐concrete, steel or timber (no plaster) 0.5 

II. Engineered concrete and masonry (no plaster) 0.3 

III. Non‐engineered timber and masonry buildings 0.2 

IV. Buildings extremely susceptible to vibration 
damage  0.12 

Source:  Federal Transit Administration, Transit Noise and Vibration Impact Assessment, May 
2006.  

The  FTA  has  also  adopted  standards  associated  with  human  annoyance  for  groundborne  vibration 

impacts  for  the  following  three  land‐use  categories:    (1)  Vibration  Category  1  – High  Sensitivity,  (2) 

Vibration  Category  2  –  Residential,  and  (3)  Vibration  Category  3  –  Institutional.    The  FTA  defines 

Category 1 as buildings where vibration would  interfere with operations within  the building,  including 

vibration‐sensitive  research and manufacturing  facilities, hospitals with vibration‐sensitive equipment, 

and  university  research  operations.    Vibration‐sensitive  equipment  includes,  but  is  not  limited  to, 

electron  microscopes,  high‐resolution  lithographic  equipment,  and  normal  optical  microscopes.  

Category 2 refers to all residential  land uses and any buildings where people sleep, such as hotels and 

hospitals.  Category 3 refers to institutional land uses such as schools, churches, other institutions, and 

quiet  offices  that  do  not  have  vibration‐sensitive  equipment,  but  still  have  the  potential  for  activity 

interference. 

Under  conditions where  there  are  an  infrequent number of  events per day,  the  FTA has  established 

thresholds of 65 VdB for Category 1 buildings, 80 VdB for Category 2 buildings, and 83 VdB for Category 
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3 buildings.2   Under conditions where  there are an occasional number of events per day,  the FTA has 

established thresholds of 65 VdB for Category 1 buildings, 75 VdB for Category 2 buildings, and 78 VdB 

for Category 3 buildings.3  Under conditions where there are a frequent number of events per day, the 

FTA has established thresholds of 65 VdB for Category 1 buildings, 72 VdB for Category 2 buildings, and 

75 VdB for Category 3 buildings.4  No thresholds have been adopted or recommended for commercial or 

office uses. 

State Standards 

Noise  

The California Department of Health Services has established guidelines for evaluating the compatibility 

of various land uses as a function of community noise exposure.  These guidelines for land use and noise 

exposure compatibility are shown in Table 4, Community Noise Exposure.  In addition, Section 65302(f) 

of  the California Government Code requires each county and city  in  the state  to prepare and adopt a 

comprehensive long‐range general plan for its physical development, with Section 65302(g) requiring a 

noise element  to be  included  in  the general plan.   The noise element must:  (1)  identify and appraise 

noise problems in the community; (2) recognize Office of Noise Control guidelines; and (3) analyze and 

quantify current and projected noise levels. 

Vibration  

No  state  vibration  standards  apply  to  the  proposed  Project.   Moreover,  according  to  the  Caltrans 

Transportation‐  and  Construction‐Induced  Vibration  Guidance  Manual  (2004),  there  are  no  official 

Caltrans  standards  for  vibration.    However,  this manual  provides  guidelines  for  assessing  vibration 

damage  potential  to  various  types  of  buildings,  ranging  from  0.08  to  0.12  inches  per  second  for 

extremely fragile historic buildings, ruins, and ancient monuments, to 0.50 to 2.0 inches per second for 

modern industrial and commercial buildings. 

 

 

   

                                                      
2   “Infrequent events” are defined by the FTA as being fewer than 30 vibration events of the same kind per 
day.  FTA, Transit Noise and Vibration Impact Assessment, May 2006. 
3   “Occasional events” are defined by the FTA as between 30 and 70 vibration events of the same source per 
day.  FTA, Transit Noise and Vibration Impact Assessment, May 2006. 
4   “Frequent events” are defined by the FTA as more than 70 vibration events of the same source per day.  
FTA, Transit Noise and Vibration Impact Assessment, May 2006. 
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Table 4 

Community Noise Exposure  

Land Use 

Normally 

Acceptablea 

Conditionally

Acceptableb 

Normally 

Unacceptablec 

Clearly 

Unacceptabled

Single‐Family, Duplex, Mobile Homes  50 ‐ 60 55 ‐ 70 70 ‐ 75  above 75

Multi‐Family Homes  50 ‐ 65 60 ‐ 70 70 ‐ 75  above 75

Schools, Libraries, Churches, Hospitals, 
Nursing Homes 

50 ‐ 70  60 ‐ 70  70 ‐ 80  above 80 

Transient Lodging – Motels, Hotels  50 ‐ 65 60 ‐ 70 70 ‐ 80  above 75

Auditoriums, Concert Halls, 
Amphitheaters 

‐‐‐  50 ‐ 70  ‐‐‐  above 70 

Sports Arena, Outdoor Spectator Sports  ‐‐‐ 50 ‐ 75 ‐‐‐  above 75

Playgrounds, Neighborhood Parks  50 ‐ 70 ‐‐‐ 67 ‐ 75  above 75

Golf Courses, Riding Stables, Water 
Recreation, Cemeteries 

50 ‐ 75  ‐‐‐  70 ‐ 80  above 80 

Office Buildings, Business and  
Professional Commercial 

50 ‐ 70  67 ‐ 77  above 75  ‐‐‐ 

Industrial, Manufacturing, Utilities, 
Agriculture 

50 ‐ 75  70 ‐ 80  above 75  ‐‐‐ 

a Normally Acceptable:   Specified  land use  is satisfactory, based upon the assumption that any buildings  involved are of 
normal conventional construction without any special noise insulation requirements. 
b Conditionally Acceptable:  New construction or development should be undertaken only after a detailed analysis of the 
noise  reduction  requirements  is  made  and  needed  noise  insulation  features  included  in  the  design.    Conventional 
construction, but with closed windows and fresh air supply systems or air conditioning will normally suffice. 
c Normally Unacceptable:   New  construction or development  should generally be discouraged.    If new  construction or 
development  does  proceed,  a  detailed  analysis  of  the  noise  reduction  requirements must  be made  and  needed  noise 
insulation features included in the design. 
d Clearly Unacceptable:  New construction or development should generally not be undertaken. 
Source:  Office of Planning and Research, State of California General Plan Guidelines, October 2003 (in coordination with 
the California Department of Health Services (DHS)). 

 

Local Standards 

City of Yorba Linda General Plan Noise Element 

The City’s Noise Element of  the General Plan  considers noise  sensitive  land uses as  residential areas, 

hospitals,  schools,  and  recreation  areas where  quiet  is  a  basis  for  uses.  Less  sensitive  uses  include 

libraries, churches, commercial  facilities, and  industrial areas. The noise standards establish maximum 

limits  for new  land uses  in  the City. These  standards are also designed  to protect existing  land uses, 

including  transportation  and  industry,  from  encroaching  urban  uses.  Table  5, General  Plan  Land Use 

Noise  Standards,  depicts  the  interior  and  exterior  noise  standards  for  General  Plan  land  use 

designations. 
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Table 5 

General Plan Land Use Noise Standards 

General Plan Land Use Designation 
Interior 
Standard 

Exterior 
Standard 

Residential, including public institutions and hospitals 45 65 

Neighborhood Commercial; General Commercial ‐‐ 70 

Office Commercial  50 70 

Light Industrial/Business Park  55 75 

Open Space  ‐‐ 70a 
a Where quiet is a basis for use. 
Source:  City of Yorba Linda, General Plan Update, Noise, 1993, Table N‐2. 

City of Yorba Linda Municipal Code 

Title 8, Chapter 8.32 and Chapter 15.48 of  the City of Yorba Linda Municipal Code  (YLMC) establishes 

regulations  and  general  administrative  procedures  to  prevent  unnecessary,  excessive,  and  annoying 

sound  levels  in  the  City  that  are  detrimental  to  the  public  health, welfare,  and  safety  or which  are 

contrary to the public interest. 

YLMC Section 8.32.060 ‐ Noise standards—Exterior 

Exterior noise standards are set for noise sensitive land uses and other nonresidential land uses. These 

standards  consider  noise  sensitive  land  uses  as  residential  areas,  hospitals,  schools,  and  recreation 

areas. The exterior noise standards presented in Table 6, Municipal Code Exterior Noise Standards, apply 

to all residential property designated within the City (Noise Zone 1). 

Table 6 

Municipal Code Noise Standards ‐ Exterior 

Land Use  Noise Level  Time Period 

Noise Zone 1 (All Residential) 
55 dBA 7 AM – 10 PM 

50 dBA 10 PM – 7 AM 

With respect to these exterior standards, YLMC Section 8.32.060 further states: 

B.  It  is unlawful  for any person, at any  location within  the City,  to create any noise which causes  the 

noise level when measured on any residential property to exceed: 

1. The noise standard for a cumulative period of more than thirty minutes in any hour; 

2. The noise standard plus five dB(A) for a cumulative period of more than fifteen minutes  in any 

hour; 

3. The noise  standard plus  ten dB(A)  for  a  cumulative period of more  than  five minutes  in  any 

hour; 
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4. The noise standard plus fifteen dB(A) for a cumulative period of more than one minute  in any 

hour; or 

5. The noise standard plus twenty dB(A) for any period of time. 

C. In the event the ambient noise level exceeds any of the five noise limit categories stated in subsection 

B of  this  section,  the  cumulative period  applicable  to  said  category  shall be  increased  to  reflect  said 

ambient  noise  level.  Furthermore,  the  maximum  permissible  noise  level  shall  never  exceed  the 

maximum ambient noise level. 

D. Each of the noise  limits specified  in this section shall be reduced by five dB(A) for  impact or simple 

tone noises or for noises consisting of speech or music. 

YLMC Section 8.32.070 ‐ Noise standards—Interior 

With respect to interior noise standards, YLMC Section 8.32.070 states:  

A. It is unlawful for any person at any location within the City to create any noise which causes the noise 

level when measured within a dwelling unit on any residential property during the period ten p.m. to 

seven a.m. to exceed:  

1. Forty‐five dB(A) for a cumulative period of more than five minutes in any hour; 

2. Fifty dB(A) for a cumulative period of more than one minute in any hour; or 

3. Fifty‐five dB(A) for any period of time. 

B. In the event that the ambient noise  level exceeds any of the above three noise  limit categories, the 

cumulative  period  applicable  to  said  category  shall  be  increased  to  reflect  said  ambient  noise  level. 

Furthermore,  the maximum  permissible  noise  level  shall  never  exceed  the maximum  ambient  noise 

level.  

As  stated  in  YLMC  Section  8.32.090.D  (Exemptions)  and  further  discussed  below,  noise  sources 

associated with construction, repair, remodeling, or grading of any real property, provided said activities 

do not take place between the hours of eight p.m. and seven a.m. on weekdays, including Saturday, or 

at any time on Sunday or a federal holiday are exempt from Section 8.32 of the YLMC. 

Construction Noise 

YLMC  Section 15.48.010  states any  construction or maintenance activity on  real property which may 

disturb the peace and comfort of the inhabitants of the neighborhood or comfortable enjoyment of life 

and  property  such  as,  but  not  limited  to,  grading  operations,  equipment  operations,  construction, 

repair,  remodeling or maintenance of any  real property, excepting noise  sources associated with  the 

regular  maintenance  of  residential  property  such  as,  but  not  limited  to,  lawn  maintenance,  and 
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excepting  noise  sources  associated with  the maintenance  of  real  property  owned  or  operated  by  a 

public entity, such as golf courses, parks, playgrounds, and school grounds,  is prohibited between  the 

hours of eight p.m. and seven a.m., weekdays,  including Saturday or any  time on Sunday or a  federal 

holiday  unless  said work  is  of  an  emergency  nature  or  a  prior  permit  has  been  obtained  from  the 

Community Development Director.  

EXISTING CONDITIONS 

Noise Sensitive Receptors 

The City’s Noise Element of  the General Plan  considers noise  sensitive  land uses as  residential areas, 

hospitals, schools and recreation areas where quiet is a basis for use.  For purposes of this analysis, noise 

sensitive  receptors within  close proximity of  the Project Site and having a  line‐of‐sight  to  the Project 

construction areas have been graphically identified in Figure 2, Noise Monitoring and Sensitive Receptor 

Location Map. As  shown  therein,  the  following  have  been  identified  as  noise  sensitive  receptors  for 

purposes of this analysis: 1) Residential use adjacent to site; 2) Planned residential use 60 feet east; 3) 

Senior housing 60  feet east; 4) Planned  residential use 300  feet northeast; 5) Residential use 50  feet 

north;  6)  Residential  use  adjacent  to  the  site;  7)  Religious/school  institution  45  feet  west;  and,  8) 

Park/passive open space area 110 feet southwest. 

Measured Ambient Noise Levels 

To  establish  baseline  noise  conditions,  existing  noise  levels were monitored  at  five  locations  in  the 

vicinity of the Project Site.  The locations of where the noise measurements were taken are depicted in 

Figure 2, Noise Monitoring and Sensitive Receptor Location Map. The noise survey was conducted on 

January 13, 2015 between approximately 12:00 PM and 10:30 PM using the 3M SoundPro SP DL‐1 sound 

level meter, which conforms to industry standards set forth in ANSI S1.4‐1983 (R2006) – Specification for 

Sound Level Meters/Type 1, and is consistent with the sound level meter definition established in YLMC 

Section 8.32.020. This instrument was calibrated and operated according to the manufacturer’s written 

specifications.  At the measurement sites, the microphone was placed at a height of approximately five 

feet above grade. The sound level meter was programmed to record the average sound level (Leq) over a 

cumulative period of 15 minutes.  The results of the measurements are summarized in Table 7, Existing 

Daytime Noise Levels in the Vicinity of the Project Site.    As shown in Table 7, the ambient daytime noise 

levels ranged  from 52.5 dBA Leq  to 70.2 dBA Leq  in  the vicinity  the Project Site.    In addition  to  these 

daytime (time period defined as 7 AM to 7 PM) noise levels, evening (time period defined as 7 PM to 10 

PM) and nighttime (time period defined as 10 PM to 7 AM) noise levels were also measured at Location 

1.   The evening ambient noise  level was 65.1 dBA Leq at Location 1, and the nighttime ambient noise 

level was 61.5 dBA Leq at Location 1.     These noise  levels combined with the 62.1 dBA Leq during the 

daytime, equates to an estimated 68.7 dBA CNEL for the vicinity of Location 1.  This CNEL calculation and 

all noise monitoring data files are provided in Appendix A to this report. 



A
er

ia
l S

ou
rc

e:
 G

oo
gl

e 
E

ar
th

 2
01

5.

P
ro

je
ct

 S
ite

N
oi

se
 M

on
ito

rin
g 

Lo
ca

tio
n

3

2n
d S

tre
et

A
pp

ro
xi

m
at

e 
S

ca
le

 (F
ee

t)

0
25

0
50

0

P
la

nn
ed

 re
si

de
nt

ia
l u

se
s

Lakeview Ave.

Le
m

on
 D

r.

2

#

3

4

5

Im
pe

ria
l H

wy.

Olinda St.

6

S
en

io
r h

ou
si

ng

P
la

nn
ed

 re
si

de
nt

ia
l u

se
s

R
es

id
en

tia
l u

se
s

R
es

id
en

tia
l u

se
s

R
es

id
en

tia
l u

se
s

1 2 53 4 6

R
el

ig
io

us
/S

ch
oo

l i
ns

tit
ut

io
n

7

P
ar

k 
(p

as
si

ve
 o

pe
n 

sp
ac

e)
8

5

Yo
rb

a 
Li

nd
a 

B
lv

d.

Main St.

School St.

Valencia Ave.

1

2
7

3

4

7

8

1

LE
G

E
N

D

Fi
gu

re
 2

N
oi

se
 M

on
ito

rin
g 

an
d 

S
en

si
tiv

e 
R

ec
ep

to
r L

oc
at

io
n 

M
ap



February 2015 
Noise Technical Report
Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | 14
 

Table 7 

Existing Daytime Noise Levels in the Vicinity of the Project Site 

Noise Measurement Location  Primary Noise Sources 

Noise Levels (dBA)

Leq  Lmin Lmax

1.    East  side  of  the  intersection  of  Lemon 
Drive and Lakeview Avenue. 

Vehicles on Lemon Dr. and Lakeview 
Ave. (3‐way stop sign); and pedestrian 
activity along Lakeview Ave.  

62.1  46.8  73.9 

2.  Southwest side of Imperial Hwy, in front of 
the R.M. Nixon Park/passive open space area. 

Vehicles and pedestrian activity along 
Imperial Hwy and Yorba Linda Blvd.  

70.2  52.7  83.1 

3.    East  side  of  Main  Street  adjacent  to 
Proposed Street “A” location. 

Vehicles and pedestrian activity along 
Main St and Imperial Hwy.  

54.6  46.2  72.9 

4.   West  side  of  School  Street  adjacent  to 
existing religious institution.  

Vehicles and pedestrian activity along 
School Street; and parking lot/pick up 
activity in adjacent parking lot to west.  

56.2  45.9  68.4 

5.    West  side  of  existing  residential  use 
fronting Lakeview Avenue. 

Vehicles along Lakeview Ave. and light 
residential maintenance activity. 

52.5  46.5  68.4 

Noise measurements were  conducted on  January 13, 2015. Noise monitoring data  files are provided  in Appendix A  to  this 

report. 

Existing Modeled Roadway Noise Levels 

Existing  roadway  noise  levels were  calculated  for  18  roadway  segments  located  in  proximity  to  the 

Project Site.  The roadway segments selected for analysis are considered to be those that are expected 

to be most directly  impacted by project‐related traffic, which, for the purpose of this analysis,  include 

the  roadways  that  are  nearest  to  the  Project  Site  and  had  the most  project‐generated  trips.    These 

roadways, when compared  to roadways  located  further away  from  the Project site, would experience 

the greatest percentage increase in traffic generated by the Project.   

Calculation  of  the  existing  roadway  noise  levels  was  accomplished  using  the  Federal  Highway 

Administration Highway Noise Prediction Model (FHWA‐RD‐77‐108) and traffic volumes from the project 

traffic  analysis.    The model  calculates  the  average  noise  level  at  specific  locations  based  on  traffic 

volumes, average speeds, roadway geometry, and site environmental conditions.   The average vehicle 

noise  rates  (energy  rates) utilized  in  the FHWA Model have been modified  to  reflect average vehicle 

noise rates identified for California by Caltrans.  The Caltrans data show that California automobile noise 

is 0.8 to 1.0 dBA higher than national  levels and that medium and heavy truck noise  is 0.3 to 3.0 dBA 

lower  than  national  levels.    The  average  daily  noise  levels  along  study  area  roadway  segments  are 

presented in Table 8, Existing (2014) Roadway Noise Levels. 
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Existing Groundborne Vibration Levels 

The main sources of groundborne vibration near the Project Site are heavy‐duty vehicular travel  (e.g., 

refuse trucks, delivery trucks, and transit buses) on local roadways.  Trucks and buses typically generate 

groundborne vibration velocity levels of around 63 VdB at 50 feet, and these levels could reach 72 VdB 

where  trucks  and buses pass over bumps  in  the  road.5    In  terms of PPV  levels,  a heavy‐duty  vehicle 

traveling at a distance of 50 feet can result in a vibration level of approximately 0.001 inch per second. 

Table 8 

Existing (2014) Roadway Noise Levels 

Roadway  Roadway Segment 
Predominant Existing Land 

Use Along Segment 
dBA 
CNEL 

Lakeview Avenue 

North of Lemon Dr.  Residential  65.8 

Between Lemon Dr. & Project Driveway 3  Residential/Commercial  66.3 

Between Project Driveway 3 & Yorba Linda Blvd.  Commercial   66.0 

South of Yorba Linda Blvd.  Residential/Commercial  67.3 

School Street   South of Lemon Drive.  Residential  53.7 

Main Street 

Between Lemon Dr. & Proposed St. “A”  Commercial/Institutional  56.1 

Between Proposed St. “A” Project Driveway 1  Commercial  54.0 

Between Project Driveway 1 & Imperial Hwy.  Commercial   54.0 

Imperial Highway 

Northwest of Main St.  Commercial  73.4 

Between Main St. & Yorba Linda Blvd.  Commercial  73.4 

South of Yorba Linda Blvd.  Commercial   76.3 

Lemon Drive 

West of Main St.  Commercial  63.2 

Between Main St. & School St. 
Residential/Commercial/ 

Institutional 
63.3 

Between School St. & Valencia Ave.  Residential/Commercial   63.5 

Between Valencia Ave. & Lakeview Ave.  Residential  63.6 

Yorba Linda Blvd. 

West of Imperial Hwy.  Commercial  70.8 

Between Imperial Hwy & Lakeview Ave.  Commercial  72.1 

East of Lakeview Ave.  Commercial/Residential  72.1 

Traffic data: Yorba Linda Commons Traffic Impact Analysis, Urban Crossroads, February 5, 2015. 

Calculations provided in Appendix B to this report. 

 

   

                                                      
5   FTA, Transit Noise and Vibration Impact Assessment, May 2006. 
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ENVIRONMENTAL IMPACTS 

Thresholds of Significance 

In accordance with Appendix G to the state CEQA Guidelines, the Project would have a significant impact 

on noise if it would cause any of the following conditions to occur: 

(a) Exposure of persons  to or generation of noise  levels  in excess of standards established  in  the 
local general plan or noise ordinance, or applicable standards of other agencies;  

(b) Exposure of persons to or generation of excessive groundborne vibration or groundborne noise 
levels; 

(c) A  substantial  permanent  increase  in  ambient  noise  levels  in  the  project  vicinity  above  levels 

existing without the project;  

(d) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above 

levels existing without the project; 

(e) For  a  project  located  within  an  airport  land  use  plan  or,  where  such  a  plan  has  not  been 
adopted, within  two miles of a public airport or public use airstrip, expose people  residing or 

working in the project area to excessive noise levels; or 

(f) For a project within  the vicinity of a private airstrip, expose people  residing or working  in  the 

project area to excessive noise levels. 

The project site is not located within an airport land use plan, is not located within 2 miles of a public or 

public‐use airport, and is not located within the vicinity of a private airstrip. Therefore, no impacts with 

respect to criterion (e) and (f) would occur and no further analysis is required. 

The  state CEQA Guidelines do not define  the  levels  at which  groundborne  vibration or  groundborne 

noises are considered “excessive.”  Thus, in terms of construction‐related vibration impacts on buildings, 

the adopted guidelines and recommendations by the FTA to  limit groundborne vibration based on the 

age and/or condition of  the  structures  that are  located  in close proximity  to construction activity are 

used  in  this analysis  to evaluate potential groundborne vibration  impacts.   Based on  the FTA criteria, 

construction  impacts relative to groundborne vibration would be considered significant if the following 

were to occur: 

 Project  construction  activities would  cause  a  PPV  groundborne  vibration  level  to  exceed  0.5 

inches per second at any building that is constructed with reinforced‐concrete, steel, or timber;  
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 Project  construction  activities would  cause  a  PPV  groundborne  vibration  level  to  exceed  0.3 

inches per second at any engineered concrete and masonry buildings; 

 Project  construction  activities would  cause  a  PPV  groundborne  vibration  level  to  exceed  0.2 

inches per second at any non‐engineered timber and masonry buildings; or 

 Project construction activities would cause a PPV ground‐borne vibration  level  to exceed 0.12 

inches per second at any historical building or building that is extremely susceptible to vibration 

damage. 

In  terms of  groundborne  vibration  impacts  associated with  human  annoyance,  this  analysis uses  the 

FTA’s vibration  impact  thresholds  for sensitive buildings,  residences, and  institutional  land uses under 

conditions where  there are a  frequent number of events per day, which would provide  for  the most 

conservative  vibration  analysis.    These  thresholds  are  65  VdB  at  buildings  where  vibration  would 

interfere with interior operations, 72 VdB at residences and buildings where people normally sleep, and 

75  VdB  at  other  institutional  buildings.6    The  65  VdB  threshold  applies  to  typical  land  uses  where 

vibration  would  interfere  with  interior  operations,  including  vibration‐sensitive  research  and 

manufacturing  facilities,  hospitals  with  vibration‐sensitive  equipment,  and  university  research 

operations.  Vibration‐sensitive equipments include, but are not limited to, electron microscopes, high‐

resolution lithographic equipment, and normal optical microscopes.  The 72 VdB threshold applies to all 

residential  land uses and any buildings where people sleep, such as hotels and hospitals.   The 75 VdB 

threshold  applies  to  institutional  land  uses  such  as  schools,  churches,  other  institutions,  and  quiet 

offices  that  do  not  have  vibration‐sensitive  equipment,  but  still  have  the  potential  for  activity 

interference. 

The  state  CEQA Guidelines  do  not  define  the  levels  at which  noise would  be  considered  substantial 

increases. Thus,  for purposes of  this analysis,  the Project would normally have a significant  impact on 

noise  levels  from  project  operations  if  the  project  causes  the  ambient  noise  level measured  at  the 

property line of affected uses to increase by 3 dBA if the total ambient noise levels without the Project 

exceed  the City’s General Plan exterior noise standards, or any 5 dBA or greater noise  increase when 

total ambient noise levels without the Project are within the City’s General Plan exterior noise standards 

(see Table 5 in this report). 

   

                                                      
6   FTA, Transit Noise and Vibration Impact Assessment, May 2006.   
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Project Impacts 

Construction Noise 

Construction of the Project would require the use of heavy equipment for the demolition of the existing 

on‐site  structures,  grading,  installation  of  new  utilities,  and  building  fabrication  for  the  proposed 

development.   Development activities would also  involve  the use of  smaller power  tools, generators, 

and other sources of noise.  During each stage of development, a different mix of equipment would be 

operating and noise levels would vary based on the amount of equipment in operation and the location 

of the activity.   

The  U.S.  EPA  has  compiled  data  regarding  the  noise  generating  characteristics  of  specific  types  of 

construction  equipment  and  typical  construction  activities.    The  data  pertaining  to  the  types  of 

construction  equipment  and  activities  that would occur  at  the Project  Site  are presented  in  Table 9, 

Noise  Range  of  Typical  Construction  Equipment,  and  Table  10,  Typical  Outdoor  Construction  Noise 

Levels,  respectively.   The noise  levels  shown  in Table 10  represent  composite noise  levels associated 

with typical construction activities, which take  into account both the number of pieces and spacing of 

heavy construction equipment that are typically used during each phase of construction.   As shown  in 

Table 10, construction noise during the heavier initial periods of construction is presented as 86 dBA Leq 

when measured at a reference distance of 50 feet from the center of construction activity.7  These noise 

levels would diminish notably with distance from the construction site at a rate of 6 dBA per doubling of 

distance  (noise  from  stationary  or  point  sources  is  reduced  by  about  6  dBA  for  every  doubling  of 

distance at acoustically hard  locations).   For example, a noise  level of 86 dBA Leq measured at 50  feet 

from the noise source to the receptor would decline to 80 dBA Leq at 100 feet from the source to the 

receptor, and fall by another 6 dBA Leq to 74 dBA Leq at 200 feet from the source to the receptor.  These 

noise attenuation rates assume a flat and unobstructed distance between the noise generator and the 

receptor.  Intervening structures and vegetation would further attenuate the noise. 

Based on this information, noise sensitive receptors located within 50 feet of the Project Site boundaries 

could  experience  intermittent  construction  noise  levels  greater  than  86  dBA  Leq.  This would  include 

Sensitive Receptor Nos. 1, 5, 6, and 7.   Noise sensitive  receptors  located within 50  to 100  feet of  the 

Project Site boundaries could experience  intermittent construction noise  levels of approximately 80 to 

86 dBA Leq. This would include Sensitive Receptor Nos. 2 and 3. Noise sensitive receptors located within 

100 to 200 feet of the Project Site boundaries could experience intermittent construction noise levels of 

approximately  74  to  80  dBA  Leq.    This  would  include  Sensitive  Receptor  No.  8.    The  Project’s 

construction‐related noise  levels at  the above mentioned  sensitive  receptors would exceed  the City’s 

                                                      
7   Although the peak noise levels generated by certain construction equipment may be greater than 86 dBA 
at  a  distance  of  50  feet,  the  equivalent  composite  noise  level  would  be  approximately  86  dBA  Leq  (i.e.,  the 
equipment does not operate at the peak noise level over the entire duration).  
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exterior noise  standards  identified previously.    Sensitive Receptor No. 4,  located more  than 300  feet 

north of  the Project Site, would not experience perceptible noise  increases over ambient noise  levels 

during  construction.    As  mentioned  previously,  noise  sources  associated  with  construction,  repair, 

remodeling,  or  grading  of  any  real  property,  provided  said  activities  do  not  take  place  between  the 

hours of eight p.m. and  seven a.m. on weekdays,  including  Saturday, or at any  time on  Sunday or a 

federal holiday are exempt from the City’s exterior noise standards.   Thus, construction noise  impacts 

would be  considered  less  than  significant.   Mitigation measures have been  identified  to ensure  code 

compliance and reduce construction noise levels to the extent feasible. 

Table 9 

Noise Range of Typical Construction Equipment 

Construction Equipment  Noise Level in dBA Leq at 50 Feet 
a 

Front Loader  73‐86

Trucks  82‐95

Cranes (moveable)  75‐88

Cranes (derrick)  86‐89

Vibrator  68‐82

Saws  72‐82

Pneumatic Impact Equipment 83‐88

Jackhammers  81‐98

Pumps  68‐72

Generators  71‐83

Compressors  75‐87

Concrete Mixers  75‐88

Concrete Pumps  81‐85

Back Hoe  73‐95

Tractor  77‐98

Scraper/Grader  80‐93

Paver  85‐88
a  Machinery equipped with noise control devices or other noise‐reducing design features does not generate the 

same level of noise emissions as that shown in this table. 
Source:  U.S. EPA, Noise from Construction Equipment and Operations, Building Equipment and Home Appliances, 
PB 206717, 1971. 

Construction‐Related Groundborne Vibration 

Construction activities that would occur within the Project Site would have the potential to generate low 

levels  of  groundborne  vibration.    Table  11,  Vibration  Source  Levels  for  Construction  Equipment, 

identifies  various PPV  and RMS  velocity  (in VdB)  levels  for  the  types of  construction equipment  that 

would operate during the construction of the Project.  Based on the information presented in Table 11, 

vibration velocities could reach as high as approximately 0.089  inches per second PPV at 25 feet from 

the source activity, depending on the type of construction equipment in use.  This corresponds to a RMS 

velocity level (in VdB) of 87 VdB at 25 feet from the source activity. 
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Table 10 

Typical Outdoor Construction Noise Levels 

Construction 
Phase 

Noise Levels at 50 Feet 
with Mufflers (dBA Leq) 

Noise Levels at 100 Feet with 
Mufflers (dBA Leq) 

Noise Levels at 
200 Feet with 

Mufflers (dBA Leq) 

Ground Clearing  82  76 70 

Excavation, 
Grading 

86  80  74 

Foundations  77  71 65 

Structural  83  77 71 

Finishing  86  80 74 

Source: U.S. EPA, Noise from Construction Equipment and Operations, Building Equipment and Home Appliances, 
PB 206717, 1971. 

 

Table 11 

Vibration Source Levels for Construction Equipment 

Equipment 

Approximate PPV (in/sec)  Approximate RMS (VdB) 

25 
Feet 

50 
Feet 

75 
Feet 

100 
Feet 

25 
Feet 

50 
Feet 

75 
Feet 

100 
Feet 

Large Bulldozer  0.089  0.031 0.017 0.011 87 78 73  69

Caisson Drilling  0.089  0.031 0.017 0.011 87 78 73  69

Loaded Trucks  0.076  0.027  0.015  0.010  86  77  72  68 

Jackhammer  0.035  0.012 0.007 0.004 79 70 65  61

Small Bulldozer  0.003  0.001 0.0006 0.0004 58 49 44  40

Note: in/sec = inches per second. 
Source:  FTA, Transit Noise and Vibration Impact Assessment, Final Report, 2006. 

With respect to human annoyance, residential sensitive receptors  located within 75 feet of the Project 

Site boundaries (Sensitive Receptor Nos. 1, 2, 3, 5, and 6 could experience construction related vibration 

levels of up to approximately 73‐87 VbB. These levels would exceed the FTA’s vibration impact threshold 

of  72  VdB  for  residences  and  buildings  where  people  normally  sleep.    With  respect  to  the 

religious/school  institution  (Sensitive  Receptor  No.  7),  construction  vibration  levels  could  reach 

approximately 78  to 87 VdB.   This would exceed  the  FTA’s  vibration  impact  threshold of 75 VdB  for 

institutional buildings.  Sensitive Receptor Nos. 4 and 8 located more than 100 feet from the Project Site 

would not experience  construction  related  vibration  levels  greater  than 69 VdB,  and  thus would not 

exceed thresholds.   However, similar to construction noise sources,   vibration sources associated with 

construction,  repair,  remodeling, or grading of any  real property, provided  said activities do not  take 

place between the hours of eight p.m. and seven a.m. on weekdays, including Saturday, or at any time 

on  Sunday  or  a  federal  holiday would  be  considered  exempt  from  the  vibration  thresholds.    Thus, 
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construction‐related  vibration  levels would  be  considered  less  than  significant.   Mitigation measures 

have been identified to ensure code compliance and reduce construction vibration  levels to the extent 

feasible.  

While construction of the Project could require demolition of three  locally eligible historical resources 

that  are  located  within  the  Project  Site,  at  4842,  4852,  and  4871  School  Street,  heavy  project 

construction activities would not occur within close proximity to any known off‐site historical building or 

building that is extremely susceptible to vibration damage. As discussed previously, vibration thresholds 

relative  to historic  and potentially historic buildings  are more  restrictive  than  the  threshold  for non‐

engineered  timber  and masonry buildings.    Specifically,  Project  construction  activities  could  result  in 

significant  impacts  if a PPV ground‐borne vibration  level was to exceed 0.12  inches per second at any 

historical building or building that is extremely susceptible to vibration damage.  As there are no known 

off‐site historical buildings or buildings  that are extremely  susceptible  to  vibration damage within 25 

feet  of  heavy  project  construction  activities  (resulting  in  a  peak  PPV  of  0.089  in/sec),  there  is  no 

potential  for  the Project  to generate ground‐borne vibration  levels  that exceed  the  threshold of 0.12 

inches  per  second  at  a  historical  building,  or  any  building  that  is  extremely  susceptible  to  vibration 

damage.  Thus, impacts with respect to building damage would be less than significant.   

Operational Noise Impacts 

Traffic Noise 

The increase in traffic resulting from implementation of the Project would increase ambient noise levels 

at off‐site locations in the Project vicinity.  These concerns were addressed using the FHWA‐RD‐77‐108 

model, which calculates the CNEL noise level for a particular reference set of input conditions, based on 

site‐specific  traffic  volumes,  distances,  speeds  and/or  noise  barriers.    Based  on  the  traffic  analysis 

prepared  for  the Project  in combination with an analysis of the surrounding  land uses, roadway noise 

levels were forecasted to determine if the Project’s vehicular traffic would result in a significant impact 

at off‐site locations. 

Off‐site  locations  in  the Project vicinity would experience a slight  increase  in noise  resulting  from  the 

additional  traffic  generated  by  the  Project.    The  Project‐related  increases  in  noise  levels  at  selected 

roadway segments  located  in proximity to the Project Site are  identified  in Table 12, Off Site Roadway 

Noise Levels – Existing Plus Project.  Table 12 identifies the change in noise levels along the study‐area 

roadway segments between the Existing (2014) scenario and the Existing Plus Project (2014) scenario. As 

shown in Table 12, the Project would increase local noise levels by a maximum of 3.3 dBA CNEL during 

the  Existing  Plus  Project  (2014)  scenario  for  the  roadway  segment  of  School  Street  south  of  Lemon 

Drive.   All other roadway segments would not experience noise  level  increases by more  than 1.8 dBA 

CNEL and these increases would be less than the 3 dBA and 5 dBA CNEL thresholds identified previously.  

With respect to the 3.3 dBA CNEL  increase  for the roadway segment of School Street south of Lemon 
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Drive, the total resulting noise level would be approximately 57.0 dBA CNEL, which would be under the 

acceptable exterior noise standards  identified  in  the City’s General Plan and  the 5 dBA CNEL  increase 

threshold would  be  applied  to  this  condition.   As  such,  the  3.3  dBA  CNEL  increase  for  the  roadway 

segment  of  School  Street  south  of  Lemon  Drive  would  not  exceed  the  5  dBA  CNEL  threshold  of 

significance, and off‐site traffic noise levels associated with the Project would be less than significant.   

Table 12 

Existing Plus Project (2014) Roadway Noise Levels 

Roadway  Roadway Segment 

dBA CNEL 

Existing  
(2014) 

Existing  
Plus Project 

(2014)  Net Increase 

Lakeview Avenue 

North of Lemon Dr.  65.8  66.3  0.5 

Between Lemon Dr. & Project Driveway 3  66.3  66.4  0.1 

Between Project Driveway 3 & Yorba Linda Blvd.  66.0  66.8  0.8 

South of Yorba Linda Blvd.  67.3  67.5  0.2 

School Street   South of Lemon Drive.  53.7  57.0  3.3 

Main Street 

Between Lemon Dr. & Proposed St. “A”  56.1  56.3  0.2 

Between Proposed St. “A” Project Driveway 1  54.0  55.8  1.8 

Between Project Driveway 1 & Imperial Hwy.  54.0  55.8  1.8 

Imperial Highway 

Northwest of Main St.  73.4  73.4  0.0 

Between Main St. & Yorba Linda Blvd.  73.4  73.4  0.0 

South of Yorba Linda Blvd.  76.3  76.3  0.0 

Lemon Drive 

West of Main St.  63.2  63.9  0.7 

Between Main St. & School St.  63.3  63.9  0.6 

Between School St. & Valencia Ave.  63.5  64.1  0.6 

Between Valencia Ave. & Lakeview Ave.  63.6  64.4  0.8 

Yorba Linda Blvd. 

West of Imperial Hwy.  70.8  70.8  0.0 

Between Imperial Hwy & Lakeview Ave.  72.1  72.4  0.3 

East of Lakeview Ave.  72.1  72.3  0.2 

Traffic data: Yorba Linda Commons Traffic Impact Analysis, Urban Crossroads, February 5, 2015. 

Calculations provided in Appendix B to this report. 

Parking Noise 

Parking will be provided by a combination of a parking structure  located to the north of the commons 

area and surface parking distributed across the site achieving a ratio of approximately 5.05 – 4.26 stalls 

per 1,000  square  feet of GLA, or approximately 647  cars.   The above‐grade parking  levels associated 

with  the  parking  structure  would  be  open‐air,  but  would  include  screening  to  improve  the  visual 

qualities of  the structures, and attenuate noise sources occurring within  the structure.   Various noise 

events would occur periodically from the parking uses. Such periodic events would include activation of 
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car  alarms,  sounding of  car horns,  slamming of  car doors,  engine  revs,  and  tire  squeals. Automobile 

movements would  comprise  the most  continuous  noise  source  and would  generate  a  noise  level  of 

approximately 65 dBA at a distance of 25 feet.  Car alarm and horn noise events generate sound levels 

as high as 75 dBA at a reference distance of 25 feet, however these noise sources would be sporadic. 

Thus,  these parking  related noise  sources would not have  the potential  to exceed  the City’s exterior 

noise  standard  of  75  dBA  at  off‐site  locations  for  any  time  period.  It  should  also  be  noted  that  the 

existing urbanized vicinity currently generates noise  levels associated with parking and vehicular noise 

sources  identified above.   Although the Project would  increase the number of vehicles parking on‐site, 

the  types of noise would be similar  to  those currently occurring on and around  the urbanized Project 

Site. While periodic noise  levels  from car alarms, horns,  slamming of doors, etc., would  increase as a 

result of the Project, these events would not occur consistently over a 24‐hour period and thus would 

not have the potential to increase ambient noise levels at off‐site locations by 5 dBA CNEL or more, nor 

exceed the City’s exterior noise standard of 75 dBA for any time period as noted above.  As such, noise 

impacts from the parking structure and surface parking areas would be considered less than significant. 

Stationary Noise Sources 

As part of the Project, new mechanical equipment, HVAC units, and exhaust fans could be  installed on 

the  roof of  the proposed new  structures.   Although  the operation of  this equipment would generate 

noise, the design of these on‐site HVAC units and exhaust  fans would be required to comply with the 

regulations of the YLMC, including but not limited to, YLMC Sections 18.10.110 (Performance Standards) 

and 18.26.080 (Screening).  These regulations state such equipment shall be located at least fifteen (15) 

feet from any habitable opening of a structure on an adjacent property, and shall be so operated that 

they do not disturb the peace, quiet and comfort of neighboring residents and shall be screened from 

surrounding properties and streets.  Specifically, any equipment, whether on the roof, side of structure, 

or ground, shall be screened. The method of screening shall be architecturally compatible  in  terms of 

materials, color, shape, and size. The screening design shall blend with the building design and  include 

landscaping  when  on  the  ground.  All  roof‐mounted  equipment,  except  for  solar  panels  meeting 

standards  of  the Uniform  Building  Code,  including  but  not  limited  to  air  conditioning  units,  lighting 

fixtures, and mechanical equipment, shall be shielded and architecturally screened from view from on‐

site  parking  areas,  adjacent  public  streets,  and  adjacent  residentially‐zoned  property.  The  screening 

material must be  compatible with and  integrated  into  the architectural design of  the  structure.   The 

regulations of the YLMC are expected to ensure stationary noise sources would meet City exterior noise 

standards.  As the Project would be required to comply with these regulations, potential impacts related 

to stationary noise sources would be considered less than significant.   

Operational Vibration Impacts 

The Project would not include any stationary equipment that would result in excessive vibration levels.  

Groundborne  vibration  at  the  Project  Site  and  immediate  vicinity  currently  result  from  heavy‐duty 
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vehicular travel (e.g., refuse trucks and transit buses) on the nearby  local roadways, and the proposed 

land uses at the Project Site would not result in substantial increased use of these heavy‐duty vehicles.  

While  refuse  trucks would be used  for  the disposal of  solid waste at  the Project Site,  these  trips are 

already occurring within the neighborhood and only occur once a week.   The number of transit buses 

that  travel  along  adjacent  roadways would  also not  substantially  increase due  to  the  Project.    Thus, 

vibration impacts associated with operation of the Project would be less than significant. 

CUMULATIVE IMPACTS  

This  cumulative  impact  analysis  considers  development  of  the  Project  in  combination with  ambient 

growth and other development projects within  the vicinity.   As noise  is a  localized phenomenon and 

decreases in magnitude as distance from the source increases, only projects and ambient growth in the 

nearby area could combine with the Project to result in cumulatively considerable noise impacts. 

Construction Noise 

Construction  of  the  Project  in  combination  with  related  projects  could  result  in  an  increase  in 

construction‐related noise and vibration  levels  in  this urbanized area of  the City.   However, all of  the 

related  projects  would  be  subject  to  the  YLMC,  which  limits  the  hours  of  allowable  construction 

activities.    In  addition,  each  of  the  related  projects  could  be  subject  to  additional  project‐specific 

mitigation measures aimed at the reduction of construction noise and vibration levels.  Furthermore, as 

noise is a localized phenomenon and decreases in magnitude as distance from the source increases, it is 

unlikely  that  Project‐related  construction  activities  would  combine  with  construction  activities 

associated with the related projects to generate a cumulatively considerable noise and vibration impact 

during  construction.      As  such,  cumulative  impacts with  respect  to  construction  noise  and  vibration 

would be less than significant. 

Operational Noise 

Cumulative mobile source noise  impacts would occur primarily as a result of  increased traffic on  local 

roadways due  to  the Project, ambient growth, and  related projects within  the study area.   Therefore, 

cumulative traffic‐generated noise impacts have been assessed based on the contribution of the Project 

to the Future With Project (2016 and 2035) volumes on the roadway segments in the project vicinity. As 

shown below  in Table 13, Future Roadway Noise Levels, column  [3] minus column  [1] would yield an 

increase in cumulative roadway noise levels with the Project for future year 2016 compared to existing 

conditions  (i.e.,  existing  conditions,  plus  project,  plus  ambient  growth,  plus  related  projects),  and 

column [5] minus column [1] would yield an increase in cumulative roadway noise levels with the Project 

for future year 2035 compared to existing conditions (i.e., existing conditions, plus project, plus ambient 

growth, plus related projects).   
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As  shown  in  Table  13,  cumulative  local  noise  levels  for  year  2016 would  increase  by  a maximum  of 

maximum of 3.3 dBA CNEL for the roadway segment of School Street south of Lemon Drive.   All other 

roadway segments would not experience cumulative year 2016 noise  level  increases by more than 1.8 

dBA  CNEL  and  these  increases would  be  less  than  the  3  dBA  and  5  dBA  CNEL  thresholds  identified 

previously.   With respect to the cumulative 3.3 dBA CNEL  increase for the roadway segment of School 

Street  south  of  Lemon Drive,  the  total  resulting noise  level would be  approximately  57.0  dBA CNEL, 

which would be under the acceptable exterior noise standards identified in the City’s General Plan and 

the  5  dBA  CNEL  increase  threshold would  be  applied  to  this  condition.   As  such,  the  3.3  dBA  CNEL 

increase for the roadway segment of School Street south of Lemon Drive would not exceed the 5 dBA 

CNEL  threshold of significance, and off‐site  traffic noise  levels  for  the cumulative year 2016 would be 

less than significant. 

Also shown  in Table 13, cumulative  local noise  levels  for year 2035 would  increase by a maximum of 

maximum of 3.8 dBA CNEL for the roadway segment of Main Street from Proposed St. “A” to  Imperial 

Highway, 3.6 dBA CNEL  for the roadway segment of School Street south of Lemon Drive, and 3.3 dBA 

CNEL for the roadway segment of Lakeview Avenue between Project Driveway 3 & Yorba Linda Blvd. All 

other roadway segments would not experience cumulative year 2035 noise level increases by more than 

2.8 dBA CNEL and these  increases would be  less than the 3 dBA and 5 dBA CNEL thresholds  identified 

previously.   With  respect  to  the  cumulative  3.8,  3.6  and  3.3  dBA  CNEL  increases  for  the  roadway 

segments identified above, the total resulting noise level would be under the acceptable exterior noise 

standards identified in the City’s General Plan, and the 5 dBA CNEL increase threshold would be applied 

to this condition.  As such, the cumulative 3.8, 3.6 and 3.3 dBA CNEL increases would not exceed the 5 

dBA CNEL threshold of significance, and off‐site traffic noise  levels for the cumulative year 2035 would 

be less than significant. 

 

 



Fe
b
ru
a
ry
 2
0
1
5
 

N
o
is
e 
Te
ch
n
ic
a
l R
ep
o
rt

Yo
rb
a
 L
in
d
a
 C
o
m
m
o
n
s

 P
o
m
er
o
y 
En
vi
ro
n
m
en
ta
l S
er
vi
ce
s 

P
a
g
e
 |
 2
6

 

Ta
b
le
 1
3
 

Fu
tu
re
 R
o
ad

w
ay
 N
o
is
e
 L
e
ve
ls
 

R
o
ad

w
ay
 

R
o
ad

w
ay
 S
e
gm

e
n
t 

d
B
A
 C
N
EL

Ex
is
ti
n
g 

(2
0
1
4
) 

[1
] 

Fu
tu
re
 

W
it
h
o
u
t 

P
ro
je
ct
 

(2
0
1
6
) 

[2
] 

Fu
tu
re
 

W
it
h
 

P
ro
je
ct
 

(2
0
1
6
) 

[3
] 

P
ro
je
ct
 

N
et
 

In
cr
ea

se
[3
]‐
[2
] 

C
u
m
u
la
ti
ve
 

N
et
 In

cr
ea

se
[3
]‐
[1
] 

Fu
tu
re
 

W
it
h
o
u
t 

P
ro
je
ct

(2
0
3
5
) 

[4
] 

Fu
tu
re
 

W
it
h
 

P
ro
je
ct
 

(2
0
3
5
) 

[5
] 

P
ro
je
ct
 

N
et
 

In
cr
ea

se
 

[5
]‐
[4
] 

C
u
m
u
la
ti
ve
 

N
et
 In

cr
ea

se
 

[5
]‐
[1
] 

La
ke
vi
ew

 A
ve
n
u
e 

N
o
rt
h
 o
f 
Le
m
o
n
 D
r.
 

6
5
.8
 

6
6
.2
 

6
6
.6
 

0
.4
 

0
.8
 

6
8
.1
 

6
8
.4
 

0
.3
 

2
.6
 

B
et
w
ee
n
 L
em

o
n
 D
r.
 &
 P
ro
je
ct
 D
ri
ve
w
ay
 3
 

6
6
.3
 

6
6
.6
 

6
6
.7
 

0
.1
 

0
.4
 

6
8
.3
 

6
8
.6
 

0
.3
 

2
.3
 

B
et
w
ee
n
 P
ro
je
ct
 D
ri
ve
w
ay
 3
 &
 Y
o
rb
a 
Li
n
d
a 
B
lv
d
. 

6
6
.0
 

6
6
.3
 

6
7
.1
 

0
.8
 

1
.1
 

6
8
.7
 

6
9
.3
 

0
.6
 

3
.3
 

So
u
th
 o
f 
Yo
rb
a 
Li
n
d
a 
B
lv
d
. 

6
7
.3
 

6
7
.8
 

6
8
.0
 

0
.2
 

0
.7
 

6
9
.6
 

6
9
.6
 

0
.0
 

2
.3
 

Sc
h
o
o
l S
tr
ee
t 
 

So
u
th
 o
f 
Le
m
o
n
 D
ri
ve
. 

5
3
.7
 

5
4
.3
 

5
7
.0
 

2
.7
 

3
.3
 

5
5
.9
 

5
7
.3
 

1
.4
 

3
.6
 

M
ai
n
 S
tr
ee
t 

B
et
w
ee
n
 L
em

o
n
 D
r.
 &
 P
ro
p
o
se
d
 S
t.
 “
A
” 

5
6
.1
 

5
6
.1
 

5
6
.3
 

0
.2
 

0
.2
 

5
6
.8
 

5
7
.0
 

0
.2
 

0
.9
 

B
et
w
ee
n
 P
ro
p
o
se
d
 S
t.
 “
A
” 
P
ro
je
ct
 D
ri
ve
w
ay
 1
 

5
4
.0
 

5
4
.0
 

5
5
.8
 

1
.8
 

1
.8
 

5
6
.8
 

5
7
.8
 

1
.0
 

3
.8
 

B
et
w
ee
n
 P
ro
je
ct
 D
ri
ve
w
ay
 1
 &
 Im

p
er
ia
l H

w
y.
 

5
4
.0
 

5
4
.0
 

5
5
.8
 

1
.8
 

1
.8
 

5
6
.8
 

5
7
.8
 

1
.0
 

3
.8
 

Im
p
er
ia
l H

ig
h
w
ay
 

N
o
rt
h
w
es
t 
o
f 
M
ai
n
 S
t.
 

7
3
.4
 

7
3
.6
 

7
3
.7
 

0
.1
 

0
.3
 

7
4
.3
 

7
4
.3
 

0
.0
 

0
.9
 

B
et
w
ee
n
 M

ai
n
 S
t.
 &
 Y
o
rb
a 
Li
n
d
a 
B
lv
d
. 

7
3
.4
 

7
3
.6
 

7
3
.7
 

0
.1
 

0
.3
 

7
4
.3
 

7
4
.3
 

0
.0
 

0
.9
 

So
u
th
 o
f 
Yo
rb
a 
Li
n
d
a 
B
lv
d
. 

7
6
.3
 

7
6
.5
 

7
6
.7
 

0
.2
 

0
.4
 

7
7
.2
 

7
7
.3
 

0
.1
 

1
.0
 

Le
m
o
n
 D
ri
ve
 

W
es
t 
o
f 
M
ai
n
 S
t.
 

6
3
.2
 

6
3
.3
 

6
4
.0
 

0
.7
 

0
.8
 

6
5
.4
 

6
5
.9
 

0
.5
 

2
.7
 

B
et
w
ee
n
 M

ai
n
 S
t.
 &
 S
ch
o
o
l S
t.
 

6
3
.3
 

6
3
.4
 

6
3
.9
 

0
.5
 

0
.6
 

6
5
.7
 

6
6
.1
 

0
.4
 

2
.8
 

B
et
w
ee
n
 S
ch
o
o
l S
t.
 &
 V
al
en

ci
a 
A
ve
. 

6
3
.5
 

6
3
.6
 

6
4
.2
 

0
.6
 

0
.7
 

6
4
.4
 

6
5
.0
 

0
.6
 

1
.5
 

B
et
w
ee
n
 V
al
en

ci
a 
A
ve
. &

 L
ak
ev
ie
w
 A
ve
. 

6
3
.6
 

6
3
.7
 

6
4
.4
 

0
.7
 

0
.8
 

6
4
.8
 

6
5
.4
 

0
.6
 

1
.8
 

Yo
rb
a 
Li
n
d
a 
B
lv
d
. 

W
es
t 
o
f 
Im

p
er
ia
l H

w
y.
 

7
0
.8
 

7
1
.0
 

7
1
.2
 

0
.2
 

0
.4
 

7
1
.7
 

7
1
.9
 

0
.2
 

1
.1
 

B
et
w
ee
n
 Im

p
er
ia
l H

w
y 
&
 L
ak
ev
ie
w
 A
ve
. 

7
2
.1
 

7
2
.3
 

7
2
.6
 

0
.3
 

0
.5
 

7
3
.0
 

7
3
.2
 

0
.2
 

1
.1
 

Ea
st
 o
f 
La
ke
vi
ew

 A
ve
. 

7
2
.1
 

7
2
.3
 

7
2
.5
 

0
.2
 

0
.4
 

7
3
.2
 

7
3
.2
 

0
.0
 

1
.1
 

Tr
a
ff
ic
 d
a
ta
: Y
o
rb
a
 L
in
d
a
 C
o
m
m
o
n
s 
Tr
a
ff
ic
 Im

p
a
ct
 A
n
a
ly
si
s,
 U
rb
a
n
 C
ro
ss
ro
a
d
s,
 F
eb
ru
a
ry
 5
, 2
0
1
5
. 

C
a
lc
u
la
ti
o
n
s 
p
ro
vi
d
ed

 in
 A
p
p
en
d
ix
 B
 t
o
 t
h
is
 r
ep
o
rt
. 

 



February 2015 
Noise Technical Report
Yorba Linda Commons

 

Pomeroy Environmental Services  P a g e  | 27
 

MITIGATION MEASURES 

1. Construction activities shall not take place between the hours of eight p.m. and seven a.m. on 

weekdays, including Saturday, or at any time on Sunday or a federal holiday. 

2. Noise and groundborne vibration construction activities whose specific  location on the Project 

Site may  be  flexible  (e.g.,  operation  of  compressors  and  generators,  cement mixing,  general 

truck idling) shall be conducted as far as possible from the nearest off‐site land uses.   

3. When possible, construction activities shall be scheduled so as to avoid operating several pieces 

of equipment simultaneously, which causes high noise levels. 

4. Flexible  sound  control  curtains  shall  be  placed  around  all  drilling  apparatuses,  drill  rigs,  and 

jackhammers when in use. 

5. The  Project  contractor  shall  use  power  construction  equipment  with  state‐of‐the‐art  noise 

shielding and muffling devices. 

6. Barriers such as plywood structures or  flexible sound control curtains shall be erected around 

the Project Site boundary to minimize the amount of noise on the surrounding land uses to the 

maximum extent feasible during construction. 

7. All  construction  truck  traffic  shall  be  restricted  to  truck  routes  approved  by  the  Building 

Department, which  shall  avoid  residential  areas  and  other  sensitive  receptors  to  the  extent 

feasible. 

8. A  construction  notice  shall  be  prepared  and  shall  include  the  following  information:  job  site 

address,  permit  number,  name  and  phone  number  of  the  contractor  and  owner  or  owner’s 

agent, hours of construction allowed by code or any discretionary approval for the site, and City 

telephone  numbers  where  violations  can  be  reported.    The  notice  shall  be  posted  and 

maintained at the construction site prior to the start of construction and displayed in a location 

that is readily visible to the public and approved by the City’s Building Department. 

LEVEL OF SIGNIFICANCE AFTER MITIGATION 

As discussed previously, noise and vibration sources associated with construction, repair, remodeling, or 

grading of any real property, provided said activities do not take place between the hours of eight p.m. 

and  seven  a.m. on weekdays,  including  Saturday, or  at  any  time on  Sunday or  a  federal holiday  are 

exempt from the City’s exterior noise standards.  Thus, construction noise and vibration impacts would 

be  considered  less  than  significant.   Nevertheless, Mitigation Measures  1‐8  have  been  identified  to 

ensure code compliance and reduce construction noise levels to the extent feasible. 

Operational noise and vibration  impacts would be considered  less than significant and no mitigation  is 

required.   
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YLC Location 1 Daytime
Information Panel

Name YLC Location 1 Daytime
Start Time Tuesday, January 13, 2015 12:08:25
Stop Time Tuesday, January 13, 2015 12:23:25
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 62.1 dB Lmin 1 46.8 dB
Lmax 1 73.9 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 12:09:25 PM 62.0 70.8 51.9
1/13/2015 12:10:25 PM 63.0 67.5 53.3
1/13/2015 12:11:25 PM 62.5 68.7 50.2
1/13/2015 12:12:25 PM 56.9 64.6 47.7
1/13/2015 12:13:25 PM 60.5 70.4 47.7
1/13/2015 12:14:25 PM 61.8 72.7 53.7
1/13/2015 12:15:25 PM 61.5 67.0 54.2
1/13/2015 12:16:25 PM 63.3 72.8 49.3
1/13/2015 12:17:25 PM 58.5 63.9 49.2
1/13/2015 12:18:25 PM 63.8 70.6 53.8
1/13/2015 12:19:25 PM 65.7 73.9 56.0
1/13/2015 12:20:25 PM 57.6 63.5 52.1
1/13/2015 12:21:25 PM 64.7 70.0 59.5
1/13/2015 12:22:25 PM 59.8 68.7 50.1
1/13/2015 12:23:25 PM 60.9 69.7 46.8

Logged Data Chart

1



YLC Location 1 Evening
Information Panel

Name YLC Location 1 Evening
Start Time Tuesday, January 13, 2015 19:38:17
Stop Time Tuesday, January 13, 2015 19:53:17
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 65.1 dB Lmin 1 48.6 dB
Lmax 1 87.8 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 7:39:17 PM 64.7 70.5 56.7
1/13/2015 7:40:17 PM 62.2 69.4 53.9
1/13/2015 7:41:17 PM 61.0 69.4 48.7
1/13/2015 7:42:17 PM 59.0 65.2 48.6
1/13/2015 7:43:17 PM 61.0 69.6 50.0
1/13/2015 7:44:17 PM 62.0 69.4 49.3
1/13/2015 7:45:17 PM 59.1 64.2 49.2
1/13/2015 7:46:17 PM 60.3 67.5 50.9
1/13/2015 7:47:17 PM 59.2 67.5 49.8
1/13/2015 7:48:17 PM 62.9 67.9 55.9
1/13/2015 7:49:17 PM 58.9 64.7 51.0
1/13/2015 7:50:17 PM 56.9 66.7 48.8
1/13/2015 7:51:17 PM 75.1 87.8 56.4
1/13/2015 7:52:17 PM 59.2 63.9 52.2
1/13/2015 7:53:17 PM 59.6 66.1 54.8

Logged Data Chart

1



YLC Location 1 Nighttime
Information Panel

Name YLC Location 1 Nighttime
Start Time Tuesday, January 13, 2015 22:04:57
Stop Time Tuesday, January 13, 2015 22:19:57
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 61.5 dB Lmin 1 45.2 dB
Lmax 1 79.5 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 10:05:57 PM 56.8 62.6 52.8
1/13/2015 10:06:57 PM 61.3 68.9 51.4
1/13/2015 10:07:57 PM 59.5 67.4 49.4
1/13/2015 10:08:57 PM 61.9 68.6 52.8
1/13/2015 10:09:57 PM 55.3 64.8 45.8
1/13/2015 10:10:57 PM 67.7 79.5 47.4
1/13/2015 10:11:57 PM 60.7 69.6 47.1
1/13/2015 10:12:57 PM 57.4 65.2 47.2
1/13/2015 10:13:57 PM 64.4 73.6 52.0
1/13/2015 10:14:57 PM 60.3 70.3 48.1
1/13/2015 10:15:57 PM 65.2 76.2 47.1
1/13/2015 10:16:57 PM 59.6 69.5 47.2
1/13/2015 10:17:57 PM 57.5 66.2 45.2
1/13/2015 10:18:57 PM 52.5 57.3 46.3
1/13/2015 10:19:57 PM 54.8 63.8 45.9

Logged Data Chart

1



YLC Location 2
Information Panel

Name YLC Location 2
Start Time Tuesday, January 13, 2015 12:36:22
Stop Time Tuesday, January 13, 2015 12:51:22
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 70.2 dB Lmin 1 52.7 dB
Lmax 1 83.1 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 12:37:22 PM 69.7 77.4 55.4
1/13/2015 12:38:22 PM 69.3 75.5 55.2
1/13/2015 12:39:22 PM 68.0 75.8 57.1
1/13/2015 12:40:22 PM 69.1 74.7 58.1
1/13/2015 12:41:22 PM 66.4 73.8 53.0
1/13/2015 12:42:22 PM 72.4 79.1 57.2
1/13/2015 12:43:22 PM 65.3 70.9 56.4
1/13/2015 12:44:22 PM 72.8 83.1 64.6
1/13/2015 12:45:22 PM 68.4 73.5 55.3
1/13/2015 12:46:22 PM 72.8 77.8 62.0
1/13/2015 12:47:22 PM 70.8 81.6 57.0
1/13/2015 12:48:22 PM 71.7 81.7 55.6
1/13/2015 12:49:22 PM 68.9 75.2 52.7
1/13/2015 12:50:22 PM 72.2 76.8 57.9
1/13/2015 12:51:22 PM 67.1 76.2 55.7

Logged Data Chart

1



YLC Location 3
Information Panel

Name YLC Location 3
Start Time Tuesday, January 13, 2015 12:59:44
Stop Time Tuesday, January 13, 2015 13:14:44
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 54.6 dB Lmin 1 46.2 dB
Lmax 1 72.9 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 1:00:44 PM 58.6 72.9 48.8
1/13/2015 1:01:44 PM 56.0 63.3 47.5
1/13/2015 1:02:44 PM 54.6 60.5 49.8
1/13/2015 1:03:44 PM 52.2 59.0 47.6
1/13/2015 1:04:44 PM 56.6 66.1 49.6
1/13/2015 1:05:44 PM 53.7 66.0 46.8
1/13/2015 1:06:44 PM 52.2 61.0 46.2
1/13/2015 1:07:44 PM 49.4 53.3 47.0
1/13/2015 1:08:44 PM 51.6 61.9 46.5
1/13/2015 1:09:44 PM 51.2 59.4 46.6
1/13/2015 1:10:44 PM 51.4 58.6 46.3
1/13/2015 1:11:44 PM 50.7 60.0 48.2
1/13/2015 1:12:44 PM 57.7 66.4 48.0
1/13/2015 1:13:44 PM 57.5 67.4 49.5
1/13/2015 1:14:44 PM 50.6 58.3 47.1

Logged Data Chart

1



YLC Location 4
Information Panel

Name YLC Location 4
Start Time Tuesday, January 13, 2015 13:17:37
Stop Time Tuesday, January 13, 2015 13:32:37
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 56.2 dB Lmin 1 45.9 dB
Lmax 1 68.4 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 1:18:37 PM 47.9 52.7 45.9
1/13/2015 1:19:37 PM 49.1 57.2 46.8
1/13/2015 1:20:37 PM 57.0 64.5 47.3
1/13/2015 1:21:37 PM 53.7 63.6 46.6
1/13/2015 1:22:37 PM 47.3 50.4 46.5
1/13/2015 1:23:37 PM 56.4 67.6 47.6
1/13/2015 1:24:37 PM 55.8 67.3 48.6
1/13/2015 1:25:37 PM 57.7 64.9 48.8
1/13/2015 1:26:37 PM 56.8 65.6 49.2
1/13/2015 1:27:37 PM 58.9 68.4 47.0
1/13/2015 1:28:37 PM 56.2 62.7 49.8
1/13/2015 1:29:37 PM 60.0 65.8 51.4
1/13/2015 1:30:37 PM 59.6 68.1 46.9
1/13/2015 1:31:37 PM 50.4 55.3 47.2
1/13/2015 1:32:37 PM 53.7 62.6 46.9

Logged Data Chart

1



YLC Location 5
Information Panel

Name YLC Location 5
Start Time Tuesday, January 13, 2015 13:35:41
Stop Time Tuesday, January 13, 2015 13:50:41
Device Model Type SoundPro DL
Comments

General Data Panel

Description Meter Value Description Meter Value
Leq 1 52.5 dB Lmin 1 46.5 dB
Lmax 1 68.4 dB Exchange Rate 1 3 dB
Weighting 1 A Response 1 SLOW

Logged Data Table
Timestamp Leq-1 Lmax-1 Lmin-1
1/13/2015 1:36:41 PM 55.8 68.4 46.7
1/13/2015 1:37:41 PM 50.9 56.4 46.9
1/13/2015 1:38:41 PM 50.3 53.8 47.8
1/13/2015 1:39:41 PM 49.8 52.8 47.3
1/13/2015 1:40:41 PM 49.9 54.0 47.0
1/13/2015 1:41:41 PM 49.9 60.6 47.4
1/13/2015 1:42:41 PM 50.5 55.0 48.0
1/13/2015 1:43:41 PM 49.7 54.1 47.2
1/13/2015 1:44:41 PM 59.4 68.1 47.8
1/13/2015 1:45:41 PM 54.5 63.8 47.9
1/13/2015 1:46:41 PM 51.2 58.0 47.4
1/13/2015 1:47:41 PM 49.2 52.5 47.6
1/13/2015 1:48:41 PM 48.7 50.9 46.8
1/13/2015 1:49:41 PM 48.1 52.0 46.5
1/13/2015 1:50:41 PM 49.9 52.7 46.9

Logged Data Chart

1



Hour of Day dBA Leq With CNEL Penalty

12:00 AM 61.5 71.5

1:00 AM 61.5 71.5

2:00 AM 61.5 71.5

3:00 AM 61.5 71.5

4:00 AM 61.5 71.5

5:00 AM 61.5 71.5

6:00 AM 61.5 71.5

7:00 AM 62.1 62.1

8:00 AM 62.1 62.1

9:00 AM 62.1 62.1

10:00 AM 62.1 62.1

11:00 AM 62.1 62.1

12:00 PM 62.1 62.1

1:00 PM 62.1 62.1

2:00 PM 62.1 62.1

3:00 PM 62.1 62.1

4:00 PM 62.1 62.1

5:00 PM 62.1 62.1

6:00 PM 62.1 62.1

7:00 PM 65.1 70.1

8:00 PM 65.1 70.1

9:00 PM 65.1 70.1

10:00 PM 61.5 71.5

11:00 PM 61.5 71.5

68.7

Daytime Hours:

Evening Hours:

Nighttime Hours:

Estimated Project Vicinity CNEL                                

(near intersection of Lemon Dr. & Lakeview Ave.)

Calculated CNEL:

Note: Calculation based on representative Leq measurements 

collected for daytime, evening and nighttime periods at Location 

1.  See noise monitoring data.
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 Yorba Linda Commons Traffic Impact Analysis 

1 INTRODUCTION 

This report presents the results of the traffic impact analysis (TIA) prepared for the proposed 
Yorba Linda Commons development (“Project”) located north of Yorba Linda Boulevard, south 
of Lemon Street, east of Imperial Highway (SR-90), and west of Lakeview Avenue in the City of 
Yorba Linda.  The proposed Project is shown on Exhibit 1-1.  The Project is located within 
portions of Traffic Analysis Zone (TAZ) 3 and all of TAZ 4 of the Yorba Linda Town Center Specific 
Plan (SP).  The TAZ boundaries that were previously evaluated as part of the Yorba Linda Town 
Center Specific Plan are shown on Exhibit 1-2. 

The purpose of this traffic impact analysis is to evaluate the potential circulation system 
deficiencies that could result from the development of the proposed Project, and if necessary 
to recommend mitigation to achieve acceptable circulation system performance.  This traffic 
impact analysis has been prepared in support of an addendum to the Yorba Linda Town Center 
Environmental Impact Report (EIR), and as such, a plan-to-plan comparison between the 
proposed Project and the plan previously evaluated in the approved EIR has been provided.  In 
addition, site specific issues such as project access have also been assessed.  As directed by City 
of Yorba Linda staff, this traffic study has been prepared in accordance with the City of Yorba 
Linda Traffic Study Guidelines (March 2008) and the California Department of Transportation 
(Caltrans) Guide for the Preparation of Traffic Impact Studies (December 2002).  (1)  (2)  The 
approved Project Traffic Study Scoping agreement is provided in Appendix “1.1” of this TIA. 

1.1 PROJECT OVERVIEW 

The proposed Project is to consist of 46,258 square feet of mixed commercial retail, a 35,000 
square foot supermarket, and a 1,150 seat luxury theater (within 59,400 square feet).  The site 
also includes an 11,080 square foot existing office building.  However, as the office building 
currently exists and generates traffic which has been accounted for in the existing count data, 
the existing office has not been included on the trip generation summary for the Project.  The 
Project site plan proposes access on Imperial Highway (SR-90) (via Main Street), Yorba Linda 
Boulevard (via Driveway 2), Lemon Drive (via Main Street, School Street, and Valencia Avenue), 
and Lakeview Avenue (via Driveway 3).  All Project access points are assumed to allow full-
access turning movements, with the exception of Driveway 2 on Yorba Linda Boulevard.  
Driveway 2 currently allows for full turning movements (e.g., no turn restrictions).  It is 
proposed that Driveway 2 would continue to allow for full turning movements under Opening 
Year Cumulative traffic conditions and then restricted to right-in/right-out access only under 
Horizon Year traffic conditions when Yorba Linda Boulevard is improved to its ultimate roadway 
classification. 

Regional access to the site is provided via the SR-57 Freeway and SR-91 Freeway at the Imperial 
Highway (SR-90) interchanges.  For the purposes of this analysis, it is assumed that the Project 
will be constructed within a single phase of development, and is anticipated to be fully built and 
operational by Year 2016. 
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Trips generated by the Project’s proposed land uses have been estimated based on trip 
generation rates collected by the Institute of Transportation Engineers (ITE) Trip Generation 
Manual, 9th Edition, 2012. (3)  The Project is estimated to generate a net total of 6,815 trip-ends 
per day on a typical weekday with approximately 346 AM peak hour trips, and 589 PM peak 
hour trips.  The assumptions and methods used to estimate the Project’s trip generation 
characteristics are discussed in Section 4.1 Project Trip Generation of this report. 

1.2 ANALYSIS SCENARIOS 

For the purposes of this traffic study, potential impacts to traffic and circulation have been 
assessed for each of the following conditions: 

• Existing (2014) (1 scenario) 

• Existing plus Project (1 scenario) 

• Opening Year Cumulative (2016), Without and With Project (2 scenarios) 

• Horizon Year (2035), Without and With Project (2 scenarios) 

1.2.1 EXISTING (2014) CONDITIONS 

Information for Existing (2014) conditions is disclosed to represent the baseline traffic 
conditions as they existed at the time this report was prepared.  Pursuant to discussions with 
City staff, 2014 traffic forecasts will be derived by adding growth to counts conducted in 2013.  
An annual growth of 1.0 percent will be applied to the 2013 counts to derive existing 2014 
forecasts.  As such, existing 2014 forecasts will be based on historical growth observed for the 
study area intersections. 

1.2.2 EXISTING PLUS PROJECT CONDITIONS 

The Existing Plus Project (E+P) analysis determines circulation system deficiencies that would 
occur on the existing roadway system in the scenario of the Project being placed upon Existing 
conditions.  The E+P analysis is intended to identify the project-specific traffic impacts 
associated solely with the development of the proposed Project based on a comparison of the 
E+P traffic conditions to Existing (2014) conditions. 

1.2.3 OPENING YEAR CUMULATIVE (2016) CONDITIONS 

The Opening Year Cumulative (2016) conditions analysis determines the potential near-term 
cumulative circulation system deficiencies.  The Opening Year Cumulative conditions analysis 
has been provided to determine if planned and funded improvements can accommodate the 
near-term cumulative traffic at the target level of service (LOS) identified by the City of Yorba 
Linda (lead agency).  Other improvements needed beyond the “funded” improvements are 
identified as such. 

To account for background traffic growth, traffic associated with other known cumulative 
development projects in conjunction with an ambient growth from Existing (2014) conditions of 
2.01% (1.0 percent per year over 2 years, compounded annually) is included for Opening Year 
Cumulative traffic conditions.  This list was compiled from information provided by the City of 
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Yorba Linda, City of Anaheim, City of Brea, and County of Orange, and is consistent with recent 
studies in the study area. 

1.2.4 HORIZON YEAR (2035) CONDITIONS 

Traffic projections for Horizon Year (2035) with Project conditions were derived from the 
Orange County Transportation Analysis Model (OCTAM) regional traffic model, maintained by 
the Orange County Transportation Authority (OCTA), using accepted procedures for model 
forecast refinement and smoothing.  For the purpose of this analysis, Horizon Year (2035) traffic 
forecasts were either obtained from the Yorba Linda Town Center Specific Plan Traffic Impact 
Analysis or the City of Yorba Linda Housing Element Traffic Impact Analysis. (4)  (5)  The variance 
between the currently proposed Project and the previously approved Project was then manually 
added to the Without Project scenario to determine traffic forecasts for With Project traffic 
conditions. 

The Horizon Year (2035) conditions analysis will be utilized to determine if planned and funded 
improvements can accommodate the long-range cumulative traffic at the target LOS identified 
by the City of Yorba Linda (lead agency).  Other improvements needed beyond the “funded” 
improvements are identified as such. 

1.3 STUDY AREA 

To ensure that this TIA satisfies the City of Yorba Linda’s traffic study requirements, Urban 
Crossroads, Inc. prepared a project traffic study scoping package for review by City staff prior to 
the preparation of this report.  The Agreement provides an outline of the Project study area, 
trip generation, trip distribution, and analysis methodology.  The Agreement approved by the 
City is included in Appendix “1.1”. 

1.3.1 INTERSECTIONS 

The following 33 study area intersections shown on Exhibit 1-3 and listed in Table 1-1 were 
selected for this TIA based on consultation with City of Yorba Linda staff.  In general, the study 
area intersection locations have been defined based on the City’s 50 peak hour trip threshold to 
any surrounding intersections and/or are consistent with the locations previously identified and 
evaluated as part of the Yorba Linda Town Center Specific Plan TIA.  (4) 

TABLE 1-1: INTERSECTION ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction CMP? 

1 SR-57 Southbound Ramps / Imperial Highway (SR-90) Caltrans, City of Brea Yes 

2 SR-57 Northbound Ramps / Imperial Highway (SR-90) Caltrans, City of Fullerton Yes 

3 Associated Road / Imperial Highway (SR-90) Caltrans, City of Fullerton No 

4 Castlegate Lane/Placentia Avenue / Imperial Highway (SR-90) Caltrans, City of Brea No 

5 Kraemer Boulevard / Imperial Highway (SR-90) Caltrans, City of Brea No 

6 Valencia Avenue / Imperial Highway (SR-90) Caltrans, City of Brea Yes 

7 Rose Drive / Imperial Highway (SR-90) Caltrans, City of Placentia Yes 
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ID Intersection Location Jurisdiction CMP? 

8 Rose Drive / Yorba Linda Boulevard City of Placentia No 

9 Prospect Avenue / Imperial Highway (SR-90) City of Yorba Linda No 

10 Imperial Highway (SR-90) / Bastanchury Road City of Yorba Linda No 

11 Richfield Road / Yorba Linda Boulevard City of Yorba Linda No 

12 Imperial Highway (SR-90) / Lemon Drive City of Yorba Linda No 

13 Olinda Street / Imperial Highway (SR-90) City of Yorba Linda No 

14 Main Street / Imperial Highway (SR-90) City of Yorba Linda No 

15 Imperial Highway (SR-90) / Yorba Linda Boulevard City of Yorba Linda No 

16 Plumosa Drive / Lemon Drive City of Yorba Linda No 

17 Main Street / Lemon Drive City of Yorba Linda No 

18 Main Street / Street “A” – Future Intersection City of Yorba Linda No 

19 Main Street / Driveway 1 – Future Intersection City of Yorba Linda No 

20 School Street / Lemon Drive City of Yorba Linda No 

21 Valencia Avenue / Lemon Drive City of Yorba Linda No 

22 Driveway 2 / Yorba Linda Boulevard City of Yorba Linda No 

23 Lakeview Avenue / Bastanchury Road City of Yorba Linda No 

24 Lakeview Avenue / Oriente Drive City of Yorba Linda No 

25 Lakeview Avenue / Lemon Drive City of Yorba Linda No 

26 Lakeview Avenue / Driveway 3/Stater Bros. Driveway City of Yorba Linda No 

27 Lakeview Avenue / Yorba Linda Boulevard City of Yorba Linda No 

28 Lakeview Avenue / Buena Vista Avenue City of Yorba Linda No 

29 Kellogg Drive / Yorba Linda Boulevard City of Yorba Linda No 

30 Fairmont Boulevard / Yorba Linda Boulevard City of Yorba Linda No 

31 Imperial Highway (SR-90) / Orangethorpe Avenue Ramp Caltrans, City of Anaheim Yes 

32 Imperial Highway (SR-90) Ramp / Orangethorpe Avenue Caltrans, City of Anaheim Yes 

33 Imperial Highway (SR-90) / La Palma Avenue Caltrans, City of Anaheim No 

Although all of the study area intersections are not anticipated to meet the City’s analysis 
criteria of 50 or more peak hour Project trips, they have been included to be consistent with the 
study area assessed as part of the Yorba Linda Town Center Specific Plan traffic study.  

OCTA is currently working to improve traffic flow and safety along City of Yorba Linda streets by 
constructing grade-separated bridges at seven key railroad-to-arterial crossings.  The Orange 
County Bridges Project has already completed two grade-separated crossings along Placentia 
Avenue and Kraemer Boulevard in 2014.  The remaining five crossings at Orangethorpe Avenue, 
Tustin Avenue/Rose Drive, Lakeview Avenue, Raymond Avenue, and State College Boulevard 
are anticipated to be completed between 2016 and 2018.  The Lakeview Avenue crossing, 
located just south of Orangethorpe Avenue, is anticipated to be completed within the first 
quarter of 2017.  All seven grade-separated crossings will be assumed as part of the long-range 
roadway network and will be accounted for within the Horizon Year traffic forecasts. 

09394-04 Report 
7 
7



 Yorba Linda Commons Traffic Impact Analysis 

Based on a review of the Orange County Congestion Management Program (CMP), the only 
CMP facilities within the study area include the two ramps at the SR-57 Freeway on Imperial 
Highway (SR-90) and the intersections of Valencia Avenue at Imperial Highway (SR-90), Rose 
Drive at Imperial Highway (SR-90), Imperial Highway (SR-90) at Orangethorpe Avenue, and 
Imperial Highway (SR-90) at La Palma Avenue. 

1.4 CUMULATIVE IMPACTS AND MITIGATION MEASURES 

A summary of the impacted study area intersections and recommended mitigation measures to 
address cumulatively significant impacts are described in detail within Section 5.0 Existing Plus 
Project Traffic Analysis, Section 6.0 Opening Year Cumulative (2016) Traffic Conditions and 
Section 7.0 Horizon Year (2035) Traffic Conditions of this report.  

1.4.1 CUMULATIVE IMPACTS 

A summary of off-site improvements needed to address cumulative traffic impacts for each 
analysis year is included in Table 1-2. 

Impact 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – This intersection is currently 
operating at an unacceptable LOS (LOS “E”) during the AM peak hour under Existing traffic 
conditions, however, the intersection is anticipated to continue to operate at unacceptable 
levels during the peak hours under E+P, Opening Year Cumulative, and Horizon Year traffic 
conditions.  As this deficiency currently exists (i.e., deficient under Existing traffic conditions), 
the Project would contribute to this existing deficiency at this intersection, but does not directly 
cause the impact.  As such, the impact is considered cumulatively significant (Impact 1.1). 

Impact 2.1 – Lakeview Avenue / Oriente Drive (#24) – This intersection was found to operate 
at an acceptable LOS during the peak hours under Existing traffic conditions, however, the 
intersection is anticipated to operate at unacceptable levels (LOS “E” or worse) during the peak 
hours under both Horizon Year Without and With Project traffic conditions.  As the deficiency is 
anticipated to occur both without and with the Project, the Project would contribute to the 
deficiency at this intersection under Horizon Year traffic conditions, but does not directly cause 
the impact.  As such, the impact is considered cumulatively significant (Impact 2.1). 

1.4.2 RECOMMENDED MITIGATION MEASURES 

Mitigation Measure 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – The following 
improvement is necessary to improve the peak hour operations at the intersection to 
acceptable LOS under Horizon Year traffic conditions.  It is recommended that the Project 
contribute on a fair share basis towards the implementation of the following improvements: 

• Project to contribute on a fair share basis towards the installation of a traffic signal to 
improve the existing deficiency and the addition of a 2nd northbound through lane.  The 
Project’s fair share contribution is approximately 2.1% at the intersection of Lakeview 
Avenue and Buena Vista Avenue.  
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Mitigation Measure 2.1 – Lakeview Avenue / Oriente Drive (#24) – The following 
improvements are necessary to improve the peak hour operations at the intersection to 
acceptable LOS under Horizon Year traffic conditions.  It is recommended that the Project 
contribute on a fair share basis towards the implementation of the following improvements: 

• Project to contribute on a fair share basis towards the installation of a traffic signal, 
addition of a northbound left turn lane, 2nd northbound through lane, southbound left 
turn lane, and a 2nd southbound through lane.  The Project’s fair share contribution is 
approximately 11.0% at the intersection of Lakeview Avenue and Oriente Drive. 

This fair share payment shall be collected by the City and deposited into an interest-bearing 
capital account for the use toward identified improvements.  The City shall ensure that the 
improvements will be constructed pursuant to the fee program at that point in time necessary 
to avoid identified significant impacts. 

1.5 LOCAL AND REGIONAL FUNDING MECHANISMS 

Transportation improvements within the City of Yorba Linda are funded through a combination 
of direct project mitigation, payment of requisite fees, construction of planned/committed 
improvements covered by Measure M or M2, or fair share contributions.  Identification and 
timing of needed improvements is generally determined through local jurisdictions based upon 
a variety of factors. 

Table 1-2 lists the improvements that have been evaluated for Horizon Year (2035) traffic 
conditions to either alleviate long range circulation system deficiencies or based on 
planned/committed improvements.   If an impacted facility was found to require improvements 
beyond those already identified to be covered by Measure M or M2, the Project may be 
required to contribute the associated intersection fair share percentage toward the costs of the 
recommended improvements. The fair share calculations, presented on Table 1-2, indicate that 
the Project contributes 2.1% to 11.0% of new vehicle trips to these intersections (see Table 1-
3). 

The improvements listed in Table 1-2 are comprised of lane additions/modifications, 
installation of signals and signal modifications.  As noted, the identified improvements are 
covered either by Measure M or M2 or as a fair share contribution, if not covered by Measure 
M or M2.  Depending on the width of the existing pavement and right-of-way, these 
improvements may involve only striping modifications or they may involve construction of 
additional pavement width.  Additional discussion of the relevant pre-existing transportation 
impact fee programs is provided below. 
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Table 1‐3

# Intersection Existing Project
2035 WP 
Volume

Total New 
Traffic

Project % of 
New

24 Lakeview Av. / Oriente Dr.
AM: 872 55 2,825 1,953 2.8%
PM: 909 72 1,564 655 11.0%

28 Lakeview Av. / Buena Vista Av.
AM: 1,526 24 2,647 1,121 2.1%
PM: 1,313 42 2,455 1,142 3.7%

BOLD = Denotes Project fair share during the deficient peak hour.

Project Fair Share Calculations

11
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1.5.1 MEASURE M 

One of the primary sources of grants funds for various County road projects is the Orange 
County Transportation Authority (OCTA) Measure M grants.  The Measure M funds are an 
Orange County voter-approved, 20-year ½ cent sales tax, effective in 1990, to pay for various 
transportation improvements throughout the County.  In November 2006, this 20-year sales tax 
was extended for another 30 years via a voter-approved “Renewed” Measure M (M2).  OCTA is 
the governing administrator of these funds. 

Measure M and M2 improvements are outlined in the seven year Capital Improvement 
Program (CIP) for the fiscal years 2013/2014 through 2019/2020. 

1.5.2 PROPOSITION 1B 

Proposition 1B, which was also passed by voters in November 2006, provide bond funds for 
road capital and maintenance projects.  The County has allocated approximately $61.6 million 
Proposition 1B funds to apply towards transportation improvements within the County, as 
determined by the County’s Board of Supervisors. 

1.5.3 FAIR SHARE CONTRIBUTION 

Improvements constructed by development may be eligible for a fee credit or reimbursement 
through the program where appropriate (to be determined at the City’s discretion).  When off-
site improvements are identified with a minor share of responsibility assigned to proposed 
development, the approving jurisdiction may elect to collect a fair share contribution or require 
the development to construct improvements.  Detailed fair share calculations, for each peak 
hour, has been provided on Table 1-3 for the applicable intersections shown previously on 
Table 1-2.  The fair share percentage for the peak hour with the highest delay has been 
identified in Table 1-3. 

1.6 ON-SITE ROADWAY AND SITE ACCESS IMPROVEMENTS 

This section summarizes Project site access and on-site circulation recommendations.   

The Project site plan proposes access on Imperial Highway (SR-90) (via Main Street), Yorba 
Linda Boulevard (via Driveway 2), Lemon Drive (via Main Street, School Street, and Valencia 
Avenue), and Lakeview Avenue (via Driveway 3).  All Project access points are assumed to allow 
full-access turning movements, with the exception of Driveway 2 on Yorba Linda Boulevard.  
Driveway 2 currently allows for full turning movements (e.g., no turn restrictions).  It is 
proposed that Driveway 2 would continue to allow for full turning movements under Opening 
Year Cumulative traffic conditions and then restricted to right-in/right-out access only under 
Horizon Year traffic conditions when Yorba Linda Boulevard is improved to its ultimate roadway 
classification.  Roadway improvements necessary to provide site access and on-site circulation are 
assumed to be constructed in conjunction with site development and are described below.  These 
improvements are required to be in place prior to occupancy. 
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The recommended site-adjacent roadway improvements for the Project are described below.  
These improvements need to be incorporated into the Project description prior to Project 
approval or imposed as conditions of approval as part of the Project approval.  Exhibit 1-4 
illustrates the recommended on-site and site adjacent roadway lane improvements for the 
Project.  Construction of on-site and site adjacent improvements are recommended to occur in 
conjunction with adjacent Project development activity or as needed for Project access 
purposes. 

1.6.1 SITE ADJACENT ROADWAY IMPROVEMENT RECOMMENDATIONS 

Imperial Highway (SR-90) – Imperial Highway (SR-90) is an east-west oriented roadway located 
west of the Project.  Construct Imperial Highway (SR-90) at its ultimate half-section width as a 
modified major (100-120-foot right-of-way) between Main Street and Yorba Linda Boulevard.  
Improvements along Imperial Highway (SR-90) would be those required by final conditions of 
approval for the proposed Project and applicable City of Yorba Linda standards. 

Imperial Highway (SR-90), between Main Street and Yorba Linda Boulevard is currently being 
widened to accommodate a 3rd through lane along Imperial Highway (SR-90).  It is our 
understanding that the improvements are anticipated to be in place by the Project’s opening 
year (see Appendix “1.2”).  

Yorba Linda Boulevard – Yorba Linda Boulevard is an east-west oriented roadway located along 
the Project’s southern boundary.  Construct Yorba Linda Boulevard at its ultimate half-section 
width as a modified major (100-120-foot right-of-way) between Imperial Highway (SR-90) and 
Lakeview Avenue.  Improvements along Yorba Linda Boulevard would be those required by final 
conditions of approval for the proposed Project and applicable City of Yorba Linda standards. 

Yorba Linda Boulevard, between Imperial Highway (SR-90) and Lakeview Avenue, is currently 
being widened to accommodate a 3rd westbound through lane.  It is our understanding that the 
improvements are anticipated to be in place by the Project’s opening year (see Appendix “1.2”). 

Lakeview Avenue – Lakeview Avenue is a north-south oriented roadway located along the 
Project’s eastern boundary.  Construct Lakeview Avenue at its ultimate half-section width as a 
secondary (80-foot right-of-way) between Lemon Drive and Yorba Linda Boulevard.  
Improvements along Lakeview Avenue would be those required by final conditions of approval 
for the proposed Project and applicable City of Yorba Linda standards. 

Lakeview Avenue, between Lemon Drive and Yorba Linda Boulevard, is currently being widened 
to a four-lane divided roadway.  It is our understanding that the improvements are anticipated 
to be in place by the Project’s opening year (see Appendix “1.2”). 

Lemon Drive – Lemon Drive is an east-west oriented roadway located along the Project’s 
northern boundary and is currently not a designated General Plan roadway.  Construct Lemon 
Drive at its ultimate half-section width (56-foot right-of-way) between Valencia Avenue and 
Lakeview Avenue.  Improvements along Lemon Drive would be those required by final 
conditions of approval for the proposed Project and applicable City of Yorba Linda standards. 

  

09394-04 Report 
13 
13



14



 Yorba Linda Commons Traffic Impact Analysis 

1.6.2 SITE ACCESS IMPROVEMENT RECOMMENDATIONS 

The recommended site access driveway and site adjacent intersection improvements for the 
Project are described below and illustrated on Exhibit 1-4.  Construction of on-site and site 
adjacent improvements are recommended to occur in conjunction with adjacent Project 
development activity or as needed for Project access purposes. 

Main Street / Lemon Drive – Maintain the existing intersection control and the following lane 
geometrics: 

Northbound Approach: One shared left-through-right turn lane. 

Southbound Approach: One shared left-through-right turn lane. 

Eastbound Approach: One shared left-through lane and one defacto right turn lane. 

Westbound Approach: One shared left-through-right turn lane. 

Main Street / Street “A” – Install a stop control on the westbound approach and construct the 
intersection with the following geometrics: 

Northbound Approach: One shared through-right turn lane. 

Southbound Approach: One shared left-through lane. 

Eastbound Approach: N/A 

Westbound Approach: One shared left-right turn lane. 

Main Street / Driveway 1 – Install a stop control on the westbound approach and construct the 
intersection with the following geometrics: 

Northbound Approach: One shared through-right turn lane. 

Southbound Approach: One through lane. 

Eastbound Approach: N/A 

Westbound Approach: One right turn lane. 

Main Street / Imperial Highway (SR-90) – Maintain the existing intersection control and the 
following lane geometrics: 

Northbound Approach: N/A 

Southbound Approach: One right turn lane. 

Eastbound Approach: One left turn lane and three through lanes. 

Westbound Approach: Two through lanes and one shared through-right turn lane. 

Imperial Highway (SR-90) / Yorba Linda Boulevard – Maintain the existing intersection control 
and the following lane geometrics: 
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Northbound Approach: One left turn lane, two through lanes, and a shared through-right turn 
lane. 

Southbound Approach: Two left turn lanes, two through lanes, and a shared through-right turn 
lane. 

Eastbound Approach: One left turn lane, two through lanes, and a shared through-right turn 
lane. 

Westbound Approach: One left turn lane, three through lanes, and two right turn lanes. 

It should be noted that improvements are currently under construction at the intersection of 
Imperial Highway (SR-90) and Yorba Linda Boulevard.  It is anticipated that a 3rd westbound 
through lane will be completed by the Project’s opening year (see Appendix “1.2”). 

School Street / Lemon Drive – Maintain the existing intersection control and the following lane 
geometrics: 

Northbound Approach: One shared left-right turn lane. 

Southbound Approach: N/A 

Eastbound Approach: One shared through-right turn lane. 

Westbound Approach: One shared left-through lane. 

Valencia Avenue / Lemon Drive – Maintain the existing intersection control and the following 
lane geometrics: 

Northbound Approach: One shared left-right turn lane. 

Southbound Approach: N/A 

Eastbound Approach: One shared through-right turn lane. 

Westbound Approach: One shared left-through lane. 

Driveway 2 / Yorba Linda Boulevard – Maintain the existing intersection control and the 
following lane geometrics: 

Northbound Approach: One shared left-through-right turn lane. 

Southbound Approach: One shared left-through-right turn lane. 

Eastbound Approach: One left turn lane, two through lanes, and a shared through-right turn 
lane. 

Westbound Approach: One left turn lane, four through lanes, and one shared through-right 
turn lane. 

It should be noted that improvements are currently under construction to widen Yorba Linda 
Boulevard between Imperial Highway (SR-90) and Lakeview Avenue to accommodate an 
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additional westbound through lane.  It is anticipated that a 3rd westbound through lane will be 
completed by the Project’s opening year (see Appendix “1.2”). 

Long-range improvement plans at this intersection include the construction of a raised median 
along Yorba Linda Boulevard between Imperial Highway (SR-90) and Lakeview Avenue (see 
Appendix “1.2”).  The construction of a raised median will result in right-in/right-out access only 
at Driveway 2 and Yorba Linda Boulevard.  Existing and future left-turning traffic would utilize 
alternative driveways to access both the Project and the existing commercial site to the south 
of Yorba Linda Boulevard. 

Lakeview Avenue / Lemon Drive – Install a traffic signal and construct the intersection with the 
following geometrics: 

Northbound Approach: One left turn lane, one through lane, and one shared through-right turn 
lane. 

Southbound Approach: One left turn lane, one through lane, and one shared through-right turn 
lane. 

Eastbound Approach: One shared left-through lane and one right turn lane. 

Westbound Approach: One shared left-through-right turn lane. 

These intersection improvements are currently under construction along Lakeview Avenue 
between Lemon Drive and Yorba Linda Boulevard.  It is anticipated that these improvements 
would be completed by the Project’s opening year (see Appendix “1.2”). 

Lakeview Avenue / Driveway 3/Stater Bros. Driveway – Install a traffic signal and construct the 
intersection with the following geometrics: 

Northbound Approach: One left turn lane, one through lane, and one shared through-right turn 
lane. 

Southbound Approach: One left turn lane, one through lane, and one shared through-right turn 
lane. 

Eastbound Approach: One shared left-through lane and one right turn lane. 

Westbound Approach: One shared left-through-right turn lane. 

These intersection improvements are currently under construction along Lakeview Avenue 
between Lemon Drive and Yorba Linda Boulevard.  It is anticipated that these improvements 
would be completed by the Project’s opening year (see Appendix “1.2”). 

Lakeview Avenue / Yorba Linda Boulevard – Maintain the existing intersection control and the 
following lane geometrics: 

Northbound Approach: Two left turn lanes, two through lanes, and one right turn lane. 

Southbound Approach: Two left turn lanes, one through lane, and one shared through-right 
turn lane. 
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Eastbound Approach: One left turn lane, two through lanes, and a shared through-right turn 
lane. 

Westbound Approach: One left turn lane, two through lanes, and a shared through-right turn 
lane. 

On-site traffic signing and striping should be implemented in conjunction with detailed 
construction plans for the Project site. 

Sight distance at each project access point should be reviewed with respect to standard 
Caltrans and City of Yorba Linda sight distance standards at the time of preparation of final 
grading, landscape and street improvement plans. 

1.7 PEDESTRIAN AND BICYCLE ACCOMMODATIONS 

1.7.1 PEDESTRIAN ACCOMMODATIONS 

The Project will construct its ultimate half-section of Imperial Highway (SR-90), Yorba Linda 
Boulevard, Lakeview Avenue, and Lemon Drive, including curb and gutter and sidewalk 
improvements. 

1.7.2 BICYCLE ACCOMMODATIONS 

Consistent with the OCTA Strategic Plan Bikeways, Lakeview Avenue is proposed to have a Class 
II bikeway from Lemon Drive to Yorba Linda Boulevard.  The roadway improvements are 
currently under construction along Lakeview Avenue between Lemon Drive and Yorba Linda 
Boulevard and along Yorba Linda Boulevard between Imperial Highway (SR-90) and Lakeview 
Avenue.  It is anticipated that the Class II bikeway improvements would be completed by the 
Project’s opening year (see Appendix “1.2”). 

1.8 PARKING 

At the request of City staff, the parking analysis previously prepared for the Yorba Linda Town 
Center SP has been reviewed and the proposed Project’s parking has been evaluated against 
the SP requirements.  The parking ratio identified and adopted as part of the Yorba Linda Town 
Center SP is 5.0 spaces per thousand square feet of shopping center use.  The current Project 
provides 647 parking spaces, which are accommodated through a 328-space, 3-level parking 
structure and 319 surface-level parking spaces. 

As shown in Table 1-4 below, if the Project were to develop with 117,158 square feet of 
shopping center use and 11,080 square feet of general office use (for a total of 128,238 square 
feet) it is anticipated that the Project would meet the parking requirements specified in the SP.  
A total of 625 parking spaces would be required, which could be accommodated by the 
proposed 647 parking spaces with a surplus of 22 spaces. 
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TABLE 1-4: PARKING REQUIREMENTS FOR 128,238 SQUARE FOOT SHOPPING CENTER 

Land Use Quantity Parking Spaces 

Offices 11,080 SF 39 spaces 

Shopping Center (greater than 25,000 SF) 117,158 SF 586 spaces 

TOTAL 625 spaces 

However, if the Project were to develop conservatively with the higher contemplated square 
footage of 151,738 square feet, then it is anticipated that the Project would not meet the 
parking requirements specified in the SP.  Specifically, if the Project were to develop with 
140,658 square feet of shopping center use and 11,080 square feet of general office use (for a 
total of 151,738 square feet), then the Project would require approximately 742 parking spaces.  
As such, the current site plan would require an additional 95 parking spaces in order to 
accommodate the additional demand.  The development of 151,738 square feet with 647 
parking spaces assumes a parking ratio of 4.26 spaces per thousand square feet, which is less 
than the 5.0 spaces per thousand square feet recommended by the SP. 

TABLE 1-5: PARKING REQUIREMENTS FOR 151,738 SQUARE FOOT SHOPPING CENTER 

Land Use Quantity Parking Spaces 

Offices 11,080 SF 39 spaces 

Shopping Center (greater than 25,000 SF) 140,658 SF 703 spaces 

TOTAL 742 spaces 

If the Project were to develop at a density greater (151,738 square foot shopping center), then 
additional mitigation would be required.  The recommended mitigation would be to prepare a 
supplemental shared parking analysis to demonstrate that the parking required for the 
proposed mix of uses could be accommodated by the proposed parking supply. 
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2 METHODOLOGIES 

This section of the report presents the methodologies used to perform the traffic analyses 
summarized in this report.  The methodologies described are generally consistent with City of 
Yorba Linda traffic study guidelines.  

2.1 LEVEL OF SERVICE 

Traffic operations of roadway facilities are described using the term "Level of Service" (LOS).  
LOS is a qualitative description of traffic flow based on several factors such as speed, travel 
time, delay, and freedom to maneuver.  Six levels are typically defined ranging from LOS A, 
representing completely free-flow conditions, to LOS F, representing breakdown in flow 
resulting in stop-and-go conditions.  LOS E represents operations at or near capacity, an unstable 
level where vehicles are operating with the minimum spacing for maintaining uniform flow. 

2.2 INTERSECTION CAPACITY ANALYSIS 

The definitions of LOS for interrupted traffic flow (flow restrained by the existence of traffic 
signals and other traffic control devices) differ slightly depending on the type of traffic control.  
The LOS is typically dependent on the quality of traffic flow at the intersections along a 
roadway.  The 2010 Highway Capacity Manual (HCM) methodology expresses the LOS at an 
intersection in terms of delay time for the various intersection approaches. (6)  The HCM uses 
different procedures depending on the type of intersection control. In comparison, the 
Intersection Capacity Utilization (ICU) methodology expresses the LOS at a signalized 
intersection in terms of volume-to-capacity ratio (v/c).  (7) 

2.2.1 SIGNALIZED INTERSECTIONS 

City of Yorba Linda, City of Brea, City of Fullerton, City of Placentia, and City of Anaheim 

The City of Yorba Linda, City of Brea, City of Fullerton, City of Placentia, and City of Anaheim 
require signalized intersection operations analysis based on the methodology described in the 
ICU for signalized intersections and HCM for unsignalized intersections. (6) (7) Intersection LOS 
operations are based on an intersection’s average control delay per the HCM methodology.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final 
acceleration delay.  For signalized intersections evaluated using the HCM methodology, LOS is 
directly related to the average control delay per vehicle and is correlated to a LOS designation 
as described in Table 2-1.  ICU study area intersections located within the City of Yorba Linda, 
City of Brea, City of Fullerton, City of Placentia, and City of Anaheim have been analyzed using 
the software package Traffix (Version 8.0 R1) and HCM intersections have been evaluated using 
Synchro (Version 8, Build 806). 

The ICU methodology is utilized at signalized intersections only.  A minimum clearance interval 
of 0.05 in association with lane capacities of 1,700 vehicles per hour of green time for through 
lanes and turn lanes were assumed for the ICU calculations.  
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TABLE 2-1: SIGNALIZED INTERSECTION LOS THRESHOLDS FOR HCM 

Description 
Average Control 
Delay (Seconds), 

V/C ≤ 1.0 

Level of 
Service, V/C ≤ 

1.0 

Level of 
Service, V/C > 

1.0 
Operations with very low delay occurring with 
favorable progression and/or short cycle length. 0 to 10.00 A F 

Operations with low delay occurring with good 
progression and/or short cycle lengths. 10.01 to 20.00 B F 

Operations with average delays resulting from fair 
progression and/or longer cycle lengths.  Individual 
cycle failures begin to appear. 

20.01 to 35.00 C F 

Operations with longer delays due to a combination of 
unfavorable progression, long cycle lengths, or high V/C 
ratios.  Many vehicles stop and individual cycle failures 
are noticeable. 

35.01 to 55.00 D F 

Operations with high delay values indicating poor 
progression, long cycle lengths, and high V/C ratios.  
Individual cycle failures are frequent occurrences.  This 
is considered to be the limit of acceptable delay. 

55.01 to 80.00 E F 

Operation with delays unacceptable to most drivers 
occurring due to over saturation, poor progression, or 
very long cycle lengths 

80.01 and up F F 

Source:  HCM  

TABLE 2-2: SIGNALIZED INTERSECTION LOS THRESHOLDS FOR ICU 

Description ICU Level of Service 

Little or no capacity deficiencies. 0.00 to 0.60 A 

Short-term capacity deficiencies. 0.61 to 0.70 B 

Average capacity deficiencies. 0.71 to 0.80 C 

Long-term capacity deficiencies. 0.81 to 0.90 D 

Very high capacity deficiencies. 0.91 to 1.00 E 
Extremely high capacity deficiencies, with intersection 
capacity exceeded. 1.01 and up F 

Source:  ICU  

The peak hour traffic volumes have been adjusted using a peak hour factor (PHF) to reflect peak 15 
minute volumes.  Common practice for LOS analysis (per the HCM methodology) is to use a peak 
15-minute rate of flow.  However, flow rates are typically expressed in vehicles per hour.  The 
PHF is the relationship between the peak 15-minute flow rate and the full hourly volume (e.g. 
PHF = [Hourly Volume] / [4 x Peak 15-minute Flow Rate]).  The use of a 15-minute PHF produces 
a more detailed analysis as compared to analyzing vehicles per hour.  Existing PHFs have been 
used for all analysis scenarios.  Per the HCM, PHF values over 0.95 often are indicative of high 
traffic volumes with capacity constraints on peak hour flows while lower PHF values are 
indicative of greater variability of flow during the peak hour.  (6)  In an effort to conduct a 

09394-04 Report 
22 
22



 Yorba Linda Commons Traffic Impact Analysis 

conservative analysis, a minimum PHF of 0.92 has been utilized at all new study area 
intersections that currently do not exist. 

California Department of Transportation (Caltrans) 

Per the Caltrans Guide for the Preparation of Traffic Impact Studies, the traffic modeling and 
signal timing optimization software package Synchro (Version 8, Build 806) has also been 
utilized to analyze signalized intersections under Caltrans’ jurisdiction, which include 
interchange to arterial ramps (i.e. SR-57 Freeway ramps at Imperial Highway (SR-90)). (2)  
Synchro is a macroscopic traffic software program that is based on the signalized intersection 
capacity analysis as specified in the HCM.  Macroscopic level models represent traffic in terms 
of aggregate measures for each movement at the study intersections.  Equations are used to 
determine measures of effectiveness such as delay and queue length. The LOS and capacity 
analysis performed by Synchro takes into consideration optimization and coordination of 
signalized intersections within a network.  Signal timing for the freeway arterial-to-ramp 
intersections have been obtained from Caltrans District 6 and were utilized for the purposes of 
this analysis. 

2.2.2 UNSIGNALIZED INTERSECTIONS 

The City of Yorba Linda,  City of Brea, City of Fullerton, City of Placentia, City of Anaheim, and 
Caltrans require the operations of unsignalized intersections be evaluated using the 
methodology described the HCM. (6) The LOS rating is based on the weighted average control 
delay expressed in seconds per vehicle (see Table 2-3).   

TABLE 2-3: UNSIGNALIZED INTERSECTION LOS THRESHOLDS 

Description 
Average Control 

Delay Per Vehicle 
(Seconds) 

Level of 
Service, V/C 

≤ 1.0 

Level of 
Service, V/C 

> 1.0 

Little or no delays. 0 to 10.00 A F 
Short traffic delays. 10.01 to 15.00 B F 
Average traffic delays. 15.01 to 25.00 C F 
Long traffic delays. 25.01 to 35.00 D F 
Very long traffic delays. 35.01 to 50.00 E F 
Extreme traffic delays with intersection capacity exceeded. > 50.00 F F 
Source:  HCM 

At two-way or side-street stop-controlled intersections, LOS is calculated for each controlled 
movement and for the left turn movement from the major street, as well as for the intersection 
as a whole.  For approaches composed of a single lane, the delay is computed as the average of 
all movements in that lane.  For all-way stop controlled intersections, LOS is computed for the 
intersection as a whole. 

2.3 TRAFFIC SIGNAL WARRANT ANALYSIS METHODOLOGY 

The term "signal warrants" refers to the list of established criteria used by Caltrans and other 
public agencies to quantitatively justify or ascertain the potential need for installation of a 
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traffic signal at an otherwise unsignalized intersection.  This TIA uses the signal warrant criteria 
presented in the latest edition of the Federal Highway Administration’s (FHWA) Manual on 
Uniform Traffic Control Devices (MUTCD), as amended by the MUTCD 2014 California 
Supplement, for all study area intersections. (8) 

The signal warrant criteria for Existing study area intersections are based upon several factors, 
including volume of vehicular and pedestrian traffic, frequency of accidents, and location of 
school areas.  Both the FHWA’s MUTCD and the MUTCD 2014 California Supplement indicate 
that the installation of a traffic signal should be considered if one or more of the signal warrants 
are met. (8)  Specifically, this TIA utilizes the Peak Hour Volume-based Warrant 3 as the 
appropriate representative traffic signal warrant analysis for existing traffic conditions.  
Warrant 3 criteria are basically identical for both the FHWA’s MUTCD and the MUTCD 2014 
California Supplement.  Warrant 3 is appropriate to use for this TIA because it provides 
specialized warrant criteria for intersections with rural characteristics (e.g. located in 
communities with populations of less than 10,000 persons or with adjacent major streets 
operating above 40 miles per hour).  For the purposes of this study, the speed limit was the 
basis for determining whether Urban or Rural warrants were used for a given intersection.  

Future unsignalized intersections, that currently do not exist, have been assessed regarding the 
potential need for new traffic signals based on future average daily traffic (ADT) volumes, using 
the Caltrans planning level ADT-based signal warrant analysis worksheets. 

As shown on Table 2-4, traffic signal warrant analyses were performed for the following 
unsignalized study area intersections during the peak weekday conditions wherein the Project 
is anticipated to contribute the highest trips, with the exception of the intersection of Main 
Street at Street “A” which utilized the ADT traffic signal warrant: 

TABLE 2-4: TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction CMP? 

16 Plumosa Drive / Lemon Drive City of Yorba Linda No 

17 Main Street / Lemon Drive City of Yorba Linda No 

18 Main Street / Street “A” – Future Intersection City of Yorba Linda No 

20 School Street / Lemon Drive City of Yorba Linda No 

21 Valencia Avenue / Lemon Drive City of Yorba Linda No 

24 Lakeview Avenue / Oriente Drive City of Yorba Linda No 

25 Lakeview Avenue / Lemon Drive City of Yorba Linda No 

26 Lakeview Avenue / Driveway 3/Stater Bros. Driveway City of Yorba Linda No 

28 Lakeview Avenue / Buena Vista Avenue City of Yorba Linda No 

The Existing conditions traffic signal warrant analysis is presented in the subsequent section, 
Section 3 Area Conditions of this report.  The traffic signal warrant analyses for future 
conditions are presented in Section 5 Existing Plus Project Traffic Analysis, Section 6 Opening 
Year Cumulative (2016) Traffic Analysis, Section 7 Horizon Year (2035) Traffic Analysis of this 
report. 
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It is important to note that a signal warrant defines the minimum condition under which the 
installation of a traffic signal might be warranted.  Meeting this threshold condition does not 
require that a traffic control signal be installed at a particular location, but rather, that other 
traffic factors and conditions be evaluated in order to determine whether the signal is truly 
justified.  It should also be noted that signal warrants do not necessarily correlate with LOS.  An 
intersection may satisfy a signal warrant condition and operate at or above acceptable LOS or 
operate below acceptable LOS and not meet a signal warrant. 

2.4 MINIMUM LEVEL OF SERVICE (LOS) 

The definition of an intersection deficiency has been obtained from each of the applicable 
jurisdictions.   

2.4.1 CITY OF YORBA LINDA, CITY OF BREA, CITY OF FULLERTON, CITY OF PLACENTIA, AND CITY OF ANAHEIM 

The City of Yorba Linda, City of Brea, City of Fullerton, City of Placentia, and City of Anaheim 
have established LOS “D” as the minimum level of service for its intersections.  Therefore, any 
intersection operating at LOS “E” or worse will be considered deficient for the purposes of this 
analysis. 

2.4.2 CMP 

The CMP definition of deficiency is based on maintaining a level of service standard of LOS “E” 
or better, except where an existing LOS “F” condition is identified in the CMP document.  There 
are no facilities within the study area where the CMP identifies existing LOS “F” operations. 

2.4.3 CALTRANS 

Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D” on 
SHS facilities, however, Caltrans acknowledges that this may not always be feasible and 
recommends that the lead agency consult with Caltrans to determine the appropriate target 
LOS. If an existing State highway facility is operating at less than this target LOS, the existing LOS 
should be maintained.  In general, the region-wide goal for an acceptable LOS on all freeways, 
roadway segments, and intersections is LOS “D”.  LOS “D” target LOS will be observed for the 
freeway ramp-to-arterial intersections and intersections along Imperial Highway (SR-90), 
consistent with the City’s minimum LOS threshold. 

2.5 THRESHOLDS OF SIGNIFICANCE 

This section outlines the methodology used in this analysis related to identifying circulation 
system deficiencies.   

Consistent with the City of Yorba Linda traffic study guidelines, the following criteria have been 
utilized to identify significant project-related traffic impacts: 

• If an intersection is projected to operate at an acceptable level of service (i.e., LOS “D” 
or better) without the Project and the addition of Project traffic is expected to cause the 
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intersection to operate at an unacceptable level of service (i.e., LOS “E” or “F”), the 
impact is considered significant. 

• If an intersection is projected to operate at an unacceptable level of service (i.e., LOS “E” 
or LOS “F”) without the Project, and the addition of Project traffic is expected to cause 
the ICU value to increase by a value of 0.01 or greater. 

A significant cumulative impact has been identified when an intersection is projected to 
operate below the requisite level of service standard under pre-project conditions AND the 
Project’s measurable increase in traffic contributes to the deficiency. Cumulative traffic impacts 
are created as a result of a combination of the proposed Project together with other future 
developments contributing to the overall traffic impacts, requiring additional improvements to 
maintain acceptable LOS operations with or without the Project. 

Caltrans does not have a threshold of significance for their facilities. 

2.6 PROJECT FAIR SHARE CALCULATION METHODOLOGY 

In cases where this TIA identifies that the Project would contribute additional traffic volumes to 
cumulative traffic deficiencies, Project fair share costs of improvements necessary to address 
deficiencies have been identified.  The Project’s fair share cost of improvements is determined 
based on the following equation, which is the ratio of Project traffic to new traffic, where new 
traffic future traffic is Horizon Year traffic forecasts less the existing traffic: 

Project Fair Share % = Project Traffic / (2035 With Project Total Traffic – Existing Total Traffic) 

The Project fair share contribution calculations are presented in Section 1.5 Local and Regional 
Funding Mechanisms of this TIA.  
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3 AREA CONDITIONS 

This section provides a summary of the existing circulation network, the City of Yorba Linda 
General Plan Circulation Network, and a review of existing peak hour intersection operations 
and traffic signal warrant analyses. 

3.1 EXISTING CIRCULATION NETWORK 

Pursuant to the agreement with City of Yorba Linda staff (Appendix “1.1”), the study area 
includes a total of 33 existing and future intersections as shown previously on Exhibit 1-3.  
Exhibit 3-1 illustrates the study area intersections located near the proposed Project and 
identifies the number of through traffic lanes for existing roadways and intersection traffic 
controls. 

3.2 CITY OF YORBA LINDA GENERAL PLAN CIRCULATION ELEMENT 

As noted previously, the Project site is located within the City of Yorba Linda.  However, the 
study area includes intersections within the City of Brea, City of Fullerton, City of Placentia, City 
of Anaheim, and locations that fall within the jurisdiction of Caltrans. 

The roadway classifications and planned (ultimate) roadway cross-sections of the major 
roadways within the study area, as identified on the City of Yorba Linda General Plan Circulation 
Element, are described subsequently and are consistent with the Orange County Master Plan of 
Arterial Highways (MPAH).  Exhibit 3-2 shows the City of Yorba Linda General Plan Circulation 
Element, and Exhibit 3-3 illustrates the City of Yorba Linda General Plan roadway cross-sections.   

Modified major arterials contain up to six-lanes within 100-120 foot right-of-way, with a 14-foot 
raised median, and primarily serve major north/south and east/west travel through the City.  
These roadways are designed to accommodate traffic volumes for a Major Arterial Highway in 
an area that is currently developed and where full right-of-way is not feasible due to existing 
structures or topography.  The following study area roadways within the City of Yorba Linda are 
classified as modified major arterials: 

• Imperial Highway (SR-90), north of Yorba Linda Boulevard 

• Yorba Linda Boulevard (west of Fairmont Boulevard) 
Primary arterial highways contain up to four-lanes within 100 foot right-of-way, and a 14-foot 
raised median.  These roadways have the mobility with access to collectors, some local streets, 
and to major traffic generators.  The following study area roadways within the City of Yorba 
Linda are classified as primary arterial highways: 

• Lakeview Avenue, south of Yorba Linda Boulevard 

• Yorba Linda Boulevard, east of Fairmont Boulevard 

• Rose Drive 

• Fairmont Boulevard 

• Lakeview Avenue, north of Bastanchury Road (Non-MPAH)  
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 Yorba Linda Commons Traffic Impact Analysis 

Modified primary arterial highways contain up to four-lanes within 80 foot right-of-way, and a 
14-foot raised median.  These roadways are designed to accommodate traffic volumes for a 
Primary Arterial Highway in an area that is currently developed and where full right-of-way is 
not feasible due to existing structures or topography.  The following study area roadways within 
the City of Yorba Linda are classified as modified primary arterial highways: 

• Bastanchury Road, west of Lakeview Avenue 

• Bastanchury Road, east of Lakeview Avenue (Proposed) 
Secondary arterial highways are four-lane, undivided roadways within 80 foot right-of-way.  
These roadways serve as collectors, distributing traffic between local street and both Major and 
Primary Arterials.  They also provide access to adjacent land uses, thus providing mobility and 
access.  The following study area roadways within the City of Yorba Linda are classified as 
modified primary arterial highways: 

• Lakeview Avenue, between Bastanchury Road and Yorba Linda Boulevard 

• Kellogg Drive, south of Yorba Linda Boulevard 

• Richfield Avenue, south of Yorba Linda Boulevard 

• Buena Vista Avenue 

• Lakeview Avenue, north of Bastanchury Road (Proposed) 
Local streets are two-lane, undivided roadways within 80 foot right-of-way.  The following study 
area roadways within the City of Yorba Linda are classified as modified primary arterial 
highways: 

• Prospect Avenue 

• Plumosa Drive 

• Oriente Drive 

• Bastanchury Road, east of Lakeview Avenue (Existing Classification) 
The General Plan Circulation Elements and roadway cross-sections for the City of Brea, City of 
Anaheim, City of Fullerton, and City of Placentia are subsequently shown on Exhibits 3-4 
through 3-11. 

3.3 TRANSIT SERVICE 

The study area is currently served by the Orange County Transportation Authority (OCTA), a 
public transit agency serving the Orange County region near the City of Yorba Linda, with bus 
service along Imperial Highway, Associated Road, Kraemer Boulevard, Yorba Linda Boulevard, 
Rose Drive, Lemon Drive, Lakeview Avenue, Orangethorpe Avenue, and Fairmont Boulevard 
through various routes.  Based on a review of the existing transit routes within the vicinity of 
the proposed Project, the existing OCTA Routes 20 and 26 could feasibly serve the Project.  
Transit service is reviewed and updated by OCTA periodically to address ridership, budget and 
community demand needs.  Changes in land use can affect these periodic adjustments which 
may lead to either enhanced or reduced service where appropriate. 
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 Yorba Linda Commons Traffic Impact Analysis 

3.4 BICYCLE & PEDESTRIAN FACILITIES 

Field observations indicate nominal pedestrian and bicycle activity within the study area, with 
the exception of areas located in close proximity to existing schools during the peak school 
drop-off and pick-up hours.  Exhibit 3-13 illustrates the City of Yorba Linda Trails Map and OCTA 
strategic plan bikeways, which includes proposed Class II bike lanes along Lakeview Avenue and 
Yorba Linda Boulevard near the vicinity of the site are shown on Exhibit 3-14.  The Class II bike 
lanes are currently being constructed as part of the roadway widening along Lakeview Avenue 
in the vicinity of the Project.  Exhibits 3-15 through 3-17 show the General Plan bike plans for 
the City of Brea, City of Anaheim, and City of Fullerton. 

Existing pedestrian facilities within the study area, which include sidewalks, bus stop locations, 
crosswalks, and existing bike lanes, are shown on Exhibit 3-18. 

3.5 EXISTING (2014) TRAFFIC COUNTS 

The intersection LOS analysis is based on the traffic volumes observed during the peak hour 
conditions using traffic count data collected in 2014.  The following peak hours were selected 
for analysis: 

• Weekday AM Peak Hour (peak hour between 7:00 AM and 9:00 AM) 

• Weekday PM Peak Hour (peak hour between 4:00 PM and 6:00 PM) 

The weekday AM and weekday PM peak hour count data is representative of typical weekday peak 
hour traffic conditions in the study area.  There were no observations made in the field that would 
indicate atypical traffic conditions on the count dates, such as construction activity or detour routes 
and near-by schools were in session and operating on normal schedules.  Although there is currently 
construction occurring along Lakeview Avenue and Yorba Linda Boulevard, there were no lane 
closures on the days the intersection traffic counts were conducted.  The raw manual peak hour 
turning movement traffic count data sheets are included in Appendix “3.1”.  These raw turning 
volumes have been flow conserved between intersections with limited access, no access and 
where there are currently no uses generating traffic (e.g., between ramp-to-arterial 
intersections, etc.). 

Traffic counts conducted in 2013 have been utilized for the purposes of this analysis.  The traffic 
counts were increased by 1.0 percent to reflect 2014 traffic conditions.  New traffic counts 
were collected if data from 2013 was not available.  Lastly, counts were also conducted during 
the Saturday Mid-day peak period to compare the Saturday Mid-day peak hour to the PM peak 
hour and determine if additional analysis is necessary for Saturday.  In comparing the weekday 
PM peak hour and Saturday Mid-day peak hour count data at select intersections along 
Imperial Highway (SR-90) and Yorba Linda Boulevard, the Saturday Mid-day peak hour is 
approximately 15-40 percent less than the weekday PM peak hour counts at the same 
locations.  There were significant volume reductions observed on Saturday for the major 
through movements on Imperial Highway (SR-90) and Yorba Linda Boulevard.  As such, it was 
determined that additional evaluation of the Saturday Mid-day peak hour was not necessary. 
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 Yorba Linda Commons Traffic Impact Analysis 

The traffic counts collected for the Caltrans ramp-to-arterial facilities include the following 
vehicle classifications: Passenger Cars, 2-Axle Trucks, 3-Axle Trucks, and 4 or More Axle trucks.  
To represent the impact large trucks, buses and recreational vehicles have on traffic flow at 
Caltrans intersections; truck traffic has been accounted for in the analysis as a percentage of 
total traffic.  The actual vehicle mix (passenger cars vs. trucks) was taken into consideration at the 
ramp-to-arterial junctions for the purposes of conducting the freeway mainline analysis.  In other 
words, the basic freeway segment and merge/diverge ramp junction analyses utilize the actual 
vehicle traffic flow and trucks are reflected in the analysis as a percentage of the total traffic flow, 
not passenger-car-equivalents (PCE). 

Existing weekday average daily traffic (ADT) volumes on arterial highways throughout the study 
area are shown on Exhibit 3-19.  Existing ADT volumes were based upon factored intersection 
peak hour counts collected by Urban Crossroads, Inc. using the following formula for each 
intersection leg: 

Weekday PM Peak Hour (Approach Volume + Exit Volume) x 12 = Leg Volume 

As shown on Exhibit 3-19, a comparison of the PM peak hour and daily traffic volumes of 
various roadway segments within the study area indicated that the peak-to-daily relationship is 
approximately 8.0-9.0 percent.  As such, the above equation utilizing a factor of 12 estimates 
the ADT volumes on the study area roadway segments assuming a peak-to-daily relationship of 
approximately 8.0-9.0 percent and was assumed to sufficiently estimate ADT volumes for 
planning-level analyses.  Existing weekday AM and weekday PM peak hour intersection volumes 
are shown on Exhibit 3-20. 

3.6 EXISTING (2014) CONDITIONS INTERSECTION OPERATIONS ANALYSIS 

Existing peak hour traffic operations have been evaluated for the study area intersections 
based on the analysis methodologies presented in Section 2.2 Intersection Capacity Analysis of 
this report.  The intersection operations analysis results are summarized in Table 3-1 which 
indicates that the following existing study area intersections are currently operating at an 
unacceptable LOS during the peak hours: 

ID Intersection Location 

14 Main Street / Imperial Highway (SR-90) – LOS “E” AM peak hour only 

28 Lakeview Avenue / Buena Vista Avenue – LOS “E” AM peak hour only 

33 Imperial Highway (SR-90) / La Palma Avenue – LOS “E” AM and PM peak hours 

Consistent with Table 3-1, a summary of the peak hour intersection LOS for Existing conditions 
are shown on Exhibit 3-21.   
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Table 3‐1

Delay (secs.)
Traffic Northbound Southbound Eastbound Westbound ICU (v/c)2 Service Acceptable 

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM LOS

1 SR‐57 SB Ramps / Imperial Hwy. (SR‐90) TS 0 0 0 1 1 1 0 3 1>> 0 3 0 14.7 19.6 B B E

2 SR‐57 NB Ramps / Imperial Hwy. (SR‐90) TS 2 1 1 0 0 2 1 3 0 0 4 0 14.5 15.0 B B E

3 Associated Rd. / Imperial Hwy. (SR‐90) TS 2 2 0 2 1 1 1 3 0 1 4 0 26.1 30.1 C C D

4 Placentia Av. / Imperial Hwy. (SR‐90) TS 1 1 1 1 1 0 1 3 1 1 3 0 23.0 28.8 C C D

5 Kraemer Bl. / Imperial Hwy. (SR‐90) TS 2 2 d 2 2 1 2 3 0 2 3 0 31.6 34.3 C C D

6 Valencia Av. / Imperial Hwy. (SR‐90) TS 2 2 1 2 2 1 2 3 1 2 3 1 27.8 27.5 C C E

7 Rose Dr. / Imperial Hwy (SR‐90) TS 2 2 1 2 2 1 1 3 0 2 3 1 35.1 31.2 D C E

8 Rose Dr. / Yorba Linda Bl. TS 1 2 d 1 2 1 1 2 d 1 2 d 0.60 0.68 A B D

9 Prospect Av. / Imperial Hwy. (SR‐90) TS 1 1 0 1 1 0 1 3 0 1 3 0 21.9 17.6 C B D

10 Imperial Hwy. (SR‐90) / Bastanchury Rd. TS 1 3 1 2 3 1 1 2 0 1 1 1 33.3 25.8 C C D

11 Richfield Rd. / Yorba Linda Bl. TS 2 1 0 0 1 0 1 3 0 1 3 0 0.43 0.41 A A D

12 Imperial Hwy. (SR‐90) / Lemon Dr. TS 0 3 0 1 3 0 0 1 0 0 1 0 6.9 7.5 A A D

13 Olinda St. / Imperial Hwy. (SR‐90) TS 0 1 d 1 1 0 1 3 0 1 3 0 7.9 11.1 A B D

14 Main St. / Imperial Hwy. (SR‐90) CSS 0 0 0 0 0 1 1 3 0 0 3 0 35.6 28.2 E D D

15 Imperial Hwy. (SR‐90) / Yorba Linda Bl. TS 1 3 0 2 3 0 1 3 0 1 2 2> 39.8 42.7 D D D

16 Plumosa Dr. / Lemon Dr. AWS 0 0 0 1 0 1 0 1 0 0 1 d 8.3 8.6 A A D

17 Main St. / Lemon Dr. AWS 0 1 0 0 1 0 0 1 d 0 1 0 7.8 8.7 A A D

18 Main St. / Street "A" D

19 Main St. / Driveway 1 D

20 School St. / Lemon Dr. CSS 0 1 0 0 0 0 0 1 d 0 1 0 9.6 9.9 A A D

21 Valencia Av. / Lemon Dr. CSS 0 1 0 0 1 0 0 1 0 0 1 0 9.4 9.6 A A D

22 Driveway 2 / Yorba Linda Bl.4 CSS 0 1 0 0 1 0 1 3 0 1 4 0 20.8 31.8 C D D

23 Lakeview Av. / Bastanchury Rd. TS 1 2 0 1 1 1> 1 2 0 1 2 0 0.41 0.49 A A D

24 Lakeview Av. / Oriente Dr. AWS 0 1 d 0 1 d 0 1 0 0 1 d 20.4 13.1 C B D

25 Lakeview Av. / Lemon Dr. AWS 1 1 0 0 1 1 0 1 0 0 0 0 13.7 14.6 B B D

26 Lakeview Av. / Driveway 3 CSS 0 1 0 1 1 0 0 0 0 0 1 0 11.5 14.6 B B D

27 Lakeview Av. / Yorba Linda Bl. TS 1 2 1 1 2 0 1 3 1 1 3 0 0.55 0.56 A A D

28 Lakeview Av. / Buena Vista Av. AWS 1 1 1 1 2 0 1 1 0 1 1 0 38.9 27.5 E D D

29 Kellogg Dr. / Yorba Linda Bl. TS 1 0 1> 0 0 0 0 3 0 2 3 0 0.41 0.55 A A D

30 Fairmont Bl. / Yorba Linda Bl. TS 2 2 0 1 1 2> 1 3 1> 1 3 0 0.59 0.49 A A D

31 Imperial Hwy. (SR‐90) / Orangethorpe Av. Ramp TS 2 3 0 0 4 1 0 0 2> 0 0 0 5.7 6.5 A A E

32 Imperial Hwy. (SR‐90) Ramp / Orangethorpe Av. TS 0 0 0 2 0 2 1 2 0 0 3 1 29.9 24.4 C C E

33 Imperial Hwy. (SR‐90) / E. La Palma Av. TS 2 3 2 2 3 1 2 3 1> 2 3 1> 75.4 58.3 E E D
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
3 TS = Traffic Signal;  CSS = Cross‐Street Stop;  AWS = All‐Way Stop
4 Per the HCM 2010 methodology, the maximum number of through lanes that can be evaluated at a cross‐street stop controlled intersection is three lanes.

Intersection Analysis for Existing (2014) Conditions

      L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing;  >> = Free‐Right Turn Lane; d= Defacto Right Turn Lane

Intersection Approach Lanes1

Future Intersection

Future Intersection

Level of
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The intersection of Main Street and Imperial Highway (SR-90) currently operates at LOS “E” due 
to the high delays experienced by eastbound left turning vehicles from Imperial Highway (SR-
90) onto Main Street.  These vehicles can avoid these delays by utilizing the upstream signalized 
intersection at Olinda Street.  Pursuant to discussions with City of Anaheim staff, the mitigation 
measures for the intersection of Imperial Highway (SR-90) and La Palma Avenue are not feasible 
due to the intersection’s proximity to the adjacent SR-91 Freeway and Imperial Highway (Sr-90) 
interchange which is operated and maintained by Caltrans.  It is our understanding that there 
are no additional improvements planned at the intersection of Imperial Highway at La Palma 
Avenue and the intersection is considered to be built to its ultimate General Plan designation.  
As such, mitigation has not been recommended at this intersection for the purposes of this 
analysis.  The intersection operations analysis worksheets are included in Appendix “3.2” of this 
TIA. 

3.7 EXISTING (2014) CONDITIONS TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Existing traffic conditions are based on existing peak hour 
intersection turning volumes.  The intersection of Lakeview Avenue and Buena Vista Avenue 
currently warrants a traffic signal under Existing traffic conditions.  Existing conditions traffic 
signal warrant analysis worksheets are provided in Appendix “3.3”. 

3.8 IMPACTS AND MITIGATION MEASURES 

This section provides a summary of existing impacts and recommended mitigation measures.  
Improvements necessary to reduce project-related traffic impacts to less-than-significant are 
also discussed below.  The effectiveness of the proposed recommended mitigation measure is 
presented in Table 3-2 for Existing traffic conditions. 

Impact 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – This intersection was found to 
operate at an unacceptable LOS (LOS “E”) during the AM peak hour only under Existing traffic 
conditions.  As such, the impact is considered significant (Impact 1.1). 

Mitigation Measure 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – The following 
improvements are necessary to improve the peak hour LOS to acceptable levels, thus reducing 
the impact to less-than-significant: 

• Installation of a traffic signal 

Worksheets for Existing conditions, with improvements, ICU calculation worksheets are 
provided in Appendix “3.4”. 
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Table 3‐2

Delay (secs.) Level of

Traffic Northbound Southbound Eastbound Westbound ICU (v/c)1 Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

28 Lakeview Av. / Buena Vista Av.

‐ Without Improvements AWS 1 1 1 1 2 0 1 1 0 1 1 0 38.9 27.5 E D

‐ With Improvements TS 1 1 1 1 2 0 1 1 0 1 1 0 0.44 0.46 A A
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
3 TS = Traffic Signal;  AWS = All‐Way Stop;  TS = Improvement

Intersection Analysis for Existing (2014) Conditions, With Improvements

Intersection Approach Lanes1

 L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing; >> = Free Right Turn Lane;  d= Defacto Right Turn Lane; 1 = Improvement
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4 PROJECTED FUTURE TRAFFIC 

This section presents the traffic volumes estimated to be generated by the Project, as well as 
the Project’s trip assignment onto the study area roadway network.  The proposed Project is to 
consist of 46,258 square feet of mixed commercial retail, a 35,000 square foot supermarket, 
and a 1,150 seat luxury theater (within 59,400 square feet).  The site also includes an 11,080 
square foot existing office building.  However, as the office building currently exists and 
generates traffic which has been accounted for in the existing count data, the existing office has 
not been included on the trip generation summary for the Project.  For the purposes of this 
analysis, it is assumed that the Project will be constructed within a single phase of 
development, and is anticipated to be fully built and operational by Year 2016.  The Project is 
located within portions of TAZ 3 and all of TAZ 4 of the Yorba Linda Town Center Specific Plan.  
A plan-by-plan comparison is provided below to summarize the proposed changes to the land 
uses and intensities: 

TAZ Previous Yorba Linda Town Center SP Currently Proposed Yorba Linda Town Center SP 

1 

Restaurant (6,000 square feet (SF)) No Change 

General Office (4,500 SF) General Office (6,500 SF) 

Single Family Detached (2 DU) No Change 

Commercial Retail (20,416 SF) No Change 

2 

Commercial Retail (30,384 SF) No Change 

General Office (11,200 SF) No Change 

Bank (6,800 SF) No Change 

Restaurant (8,000 SF) No Change 

Condo/Townhouse (10 DU) No Change 

3 

Library (40,000 SF) Removed from TAZ 3 (relocated to TAZ 5) 

Performing Arts Center (1,200 seats) Removed from TAZ 3 

Fire Station (9,000 SF) No Change 

Single Family Detached (10 DU) Single Family Detached (4 DU) 

Church (22,000 SF) No Change 

General Office (11,000 SF) Removed from TAZ 3 

4 

Restaurant (12,000 SF) Restaurant (18,821 SF) and Quality Restaurant (8,765 SF) 

General Office (17,500 SF) General Office (11,080 SF) – Currently exists 

Commercial Retail (33,100 SF) Commercial Retail (18,672 SF) 

Condo/Townhouse (26 DU) Removed from TAZ 3 

 
Luxury Theater (1,150 seats) 

 
Supermarket (35,000 SF) 

5 

Condo/Townhouse (50 DU) Removed from TAZ 5 

Single Family Detached (20 DU) Removed from TAZ 5 

 
Library (45,000 SF) 

6 Condo/Townhouse (50 DU) No Change 
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4.1 PROJECT TRIP GENERATION 

Trip generation represents the amount of traffic which is both attracted to and produced by a 
development.  Determining traffic generation for a specific project is therefore based upon 
forecasting the amount of traffic that is expected to be both attracted to and produced by the 
specific land uses being proposed for a given development. 

Trip generation rates used to estimate Project traffic are shown in Table 4-1 and a summary of 
the Project’s trip generation is shown in Table 4-2.  The trip generation rates are based upon 
data collected by the Institute of Transportation Engineers (ITE) for Theater (ITE Land Use Code 
445), Shopping Center (ITE Land Use Code 820), Supermarket (ITE Land Use Code 850), Quality 
Restaurant (ITE Land Use Code 931), and High Turn-Over Restaurant (ITE Land Use Code 932) 
land uses in their published Trip Generation manual, 9th Edition, 2012.  (3) 

Pass-by trips are defined as intermediate stops on the way from an origin to a primary trip 
destination without a route diversion.  Pass-by trips are attracted from traffic passing the site 
on an adjacent street or roadway that offers direct access to the generator.  These types of trips 
are many times associated with retail uses such as restaurants, supermarkets, and other retail 
shops.  As the Project is proposed to include these types of land uses, pass-by percentages have 
been applied only to the supermarket and food uses in the AM peak hour and the supermarket, 
mixed retail, food, and restaurant land uses for the PM peak hour and daily.  Pass-by reductions 
are consistent with the ITE Trip Generation Handbook, 3rd Edition. (9) 

Internal capture is a percentage reduction that can be applied to the trip generation estimates 
for individual land uses to account for trips internal to the site.  In other words, trips may be 
made between individual retail uses on-site and can be made either by walking or using internal 
roadways without using external streets.  It has been assumed that approximately 10% of 
theater-related trips would remain within the Project boundary and only for the PM peak hour 
and daily.  An internal capture reduction of 10% was applied to recognize the interactions that 
would occur between the theater and various complimentary land uses.  For example, patrons 
of the theater may also visit the food/restaurant uses without leaving the site and are therefore 
considered as vehicle trips that are internal to the site.   

As shown on Table 6.1 of the ITE Trip Generation Handbook, the internal capture percentage 
between cinema-to-retail land uses is approximately 21% during the weekday PM peak hour.  
As such, a 10% internal capture reduction has been utilized in an effort to estimate a 
conservative trip generation for the proposed Project.  Per ITE guidance, internal capture 
reductions has only been applied to the theater only, but not on the shopping center use as the 
trip generation rates for the shopping center use accounts for internal capture between uses 
found within a typical shopping center. 

The Project would generate an estimated 6,815 total trip-ends per day on a typical weekday 
with an estimated 346 weekday AM peak hour trips and 589 weekday PM peak hour trips. 
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Table 4‐1

ITE

Land Use Code Units2 In Out Total In Out Total Daily

Theater3 445 Seats 0.01 0.01 0.01 0.06 0.04 0.10 1.76

Retail 820 TSF 1.31 0.80 2.11 3.71 4.02 7.73 88.94

Supermarket 850 TSF 2.11 1.29 3.40 4.83 4.65 9.48 102.24

Quality Restaurant 931 TSF 0.41 0.41 0.81 5.02 2.47 7.49 89.95

High Turn Over Restaurant 932 TSF 5.95 4.86 10.81 5.91 3.94 9.85 127.15
1  Source:  Institute of Transportation Engineers (ITE), Trip Generation, Ninth Edition, 2012.
2  TSF = Thousand Square Feet

Trip Generation Rates1

AM Peak Hour PM Peak Hour

3  ITE Land Use 443 Movie Theater without Matinee Weekday AM Peak Hour and daily rates were utilized as ITE Land Use 445 Multiplex Movie Theater did 
not have a corresponding trip generation rate.
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Table 4‐2

In Out Total In Out Total
Theater4 1,150 SEATS 6 6 12 69 46 115 2,024
Supermarket 35.000 TSF 74 45 119 169 163 332 3,578
Pad 1 (Retail) 3.250 TSF 2 1 3 11 12 24 183
Pad 1 (Food) 3.250 TSF 19 16 35 19 13 32 413
Pad 2 (Restaurant) 4.600 TSF 2 2 4 23 11 34 414
Pad 3 (Food) 4.000 TSF 24 19 43 24 16 39 509
Pad 4 (Food) 4.623 TSF 28 22 50 27 18 46 588
Shops 1 (Retail) 4.200 TSF 3 1 4 15 16 31 236
Shops 1 (Food) 2.800 TSF 17 14 30 17 11 28 356
Shops 2 (Retail) 3.240 TSF 2 1 3 11 12 24 182
Shops 2 (Food) 2.160 TSF 13 10 23 13 9 21 275
Shops 3 (Retail) 2.982 TSF 2 1 3 10 11 22 168
Shops 3 (Food) 1.988 TSF 12 10 21 12 8 20 253
Optional (Retail) 5.000 TSF 7 4 11 19 20 39 445
Existing Restaurant Pad 4.165 TSF 2 2 3 21 10 31 375

0 0 0 ‐5 ‐5 ‐10 ‐202

Pass‐by Trips 3 ‐10 ‐10 ‐20 ‐119 ‐119 ‐238 ‐2,980

202 145 346 336 253 589 6,815
1  TSF = Thousand Square Feet

4 Although trip generation is based on the number of seats, the trip generation assumes a maximum building square footage of 59,400 square feet.

Internal Trips 2

Total

2 An internal capture rate of 10% was utilized to conservatively represent interactions between the Movie Theater and Mixed Retail only.

3 Pass‐by reductions have been applied only to the supermarket, mixed retail, and restaurant land uses for the PM peak hour and daily.  Pass‐by reductions
are consistent with the ITE Trip Generation Handbook, 3rd Edition.

Project Trip Generation Summary

Land Use Quantity1

Vehicle Trip Ends
AM Peak Hour PM Peak Hour

Daily
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 Yorba Linda Commons Traffic Impact Analysis 

4.2 PROJECT TRIP DISTRIBUTION 

Trip distribution is the process of identifying the probable destinations, directions or traffic 
routes that will be utilized by Project traffic.  The potential interaction between the planned 
land uses and surrounding regional access routes are considered, to identify the route where 
the Project traffic would distribute.  The Project trip distribution was developed based on 
anticipated travel patterns to and from the Project site for both near-term and long-range 
traffic conditions. 

The trip distribution patterns are heavily influenced by the geographical location of the site, the 
location of surrounding uses, and the proximity to the regional freeway system.  Exhibit 4-1 
illustrates the trip distribution patterns for the Project. 

The Project site plan proposes access on Imperial Highway (SR-90) (via Main Street), Yorba 
Linda Boulevard (via Driveway 2), Lemon Drive (via Main Street, School Street, and Valencia 
Avenue), and Lakeview Avenue (via Driveway 3).  All Project access points are assumed to allow 
full-access turning movements, with the exception of Driveway 2 on Yorba Linda Boulevard.  
Driveway 2 currently allows for full turning movements (e.g., no turn restrictions).  It is 
proposed that Driveway 2 would continue to allow for full turning movements under Opening 
Year Cumulative traffic conditions and then restricted to right-in/right-out access only under 
Horizon Year traffic conditions when Yorba Linda Boulevard is improved to its ultimate roadway 
classification. 

The Project trip distribution patterns for both Opening Year Cumulative and Horizon Year traffic 
conditions are shown on Exhibit 4-1.  

4.3 MODAL SPLIT 

The traffic reducing potential of public transit, walking or bicycling have not been considered in 
this TIA.  Essentially, the traffic projections are "conservative" in that these alternative travel 
modes might be able to reduce the forecasted traffic volumes. 

4.4 PROJECT TRIP ASSIGNMENT 

The assignment of traffic from the Project area to the adjoining roadway system is based upon 
the Project trip generation, trip distribution, and the arterial highway and local street system 
improvements that would be in place by the time of initial occupancy of the Project.  Based on 
the identified Project traffic generation and trip distribution patterns, Project ADT and weekday 
peak hour intersection turning movement volumes for E+P and Opening Year Cumulative (2016) 
traffic conditions are shown on Exhibits 4-2 and 4-3.  Project ADT and weekday peak hour 
intersection turning movement volumes for Horizon Year traffic conditions are shown on 
Exhibits 4-4 and 4-5. 
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 Yorba Linda Commons Traffic Impact Analysis 

4.5 BACKGROUND TRAFFIC 

4.5.1 OPENING YEAR CUMULATIVE CONDITIONS 

Future year traffic forecasts have been based upon two years of background (ambient) growth 
at 1.0% per year for 2016 traffic conditions.  The ambient growth factor is intended to 
approximate regional traffic growth.  The total ambient growth is 2.01% for 2016 traffic 
conditions (compounded growth of one percent per year over two years or 1.012 years).  This 
ambient growth rate is added to existing traffic volumes to account for area-wide growth not 
reflected by cumulative development projects.  Ambient growth has been added to daily and 
peak hour traffic volumes on surrounding roadways, in addition to traffic generated by the 
development of future projects that have been approved but not yet built and/or for which 
development applications have been filed and are under consideration by governing agencies. 

According to information published by OCTA in the 2014 Long Range Transportation Plan, the 
population of Orange County is projected to increase by 13.0% in the period between 2010 and 
2035, a compounded rate of approximately 1.67% annually.  During the same period, 
employment in Orange County is expected to increase by 19.0% or 1.65% annually.  (10)  
Therefore, the annual growth rate of 1.0% in conjunction with cumulative project traffic would 
appear to be conservative and tend to overstate as opposed to understate traffic impacts.  

4.6 CUMULATIVE DEVELOPMENT TRAFFIC 

California Environmental Quality Act (CEQA) guidelines require that other reasonably 
foreseeable development projects which are either approved or being processed concurrently 
in the study area also be included as part of a cumulative analysis scenario.  A cumulative 
project list was developed for the purposes of this analysis through consultation with planning 
and engineering staff from the City of Yorba Linda.  The neighboring jurisdictions of Anaheim, 
Brea, and County of Orange have also been contacted to include key projects in their respective 
jurisdictions. 

Exhibit 4-6 illustrates the cumulative development location map.  A summary of cumulative 
development projects and their proposed land uses are shown on Table 4-3. If applicable, the 
traffic generated by individual cumulative projects was manually added to the Opening Year 
Cumulative forecasts to ensure that traffic generated by the listed cumulative development 
projects in Table 4-3 are reflected as part of the background traffic. 

4.7 HORIZON YEAR (2035) VOLUME DEVELOPMENT  

Traffic projections for Horizon Year conditions were derived from the Orange County 
Transportation Analysis Model (OCTAM) maintained by OCTA using accepted procedures for 
model forecast refinement and smoothing.  The traffic forecasts reflect the area-wide growth 
anticipated between Existing (2014) conditions, and Horizon Year (2035) conditions.  In most 
instances the traffic model zone structure is not designed to provide accurate turning 
movements along arterial roadways unless refinement and reasonableness checking is 
performed.  Therefore, the Horizon Year peak hour forecasts were refined using the model 
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derived long-range forecasts, base (validation) year model forecasts, along with existing peak 
hour traffic count data collected at each analysis location.  The refined future peak hour 
approach and departure volumes obtained from these calculations are then entered into a 
spreadsheet program consistent with the National Cooperative Highway Research Program 
(NCHRP Report 255), along with initial estimates of turning movement proportions.  A linear 
programming algorithm is used to calculate individual turning movements which match the 
known directional roadway segment forecast volumes computed in the previous step.  This 
program computes a likely set of intersection turning movements from intersection approach 
counts and the initial turning proportions from each approach leg. 

The Horizon Year forecasts were obtained from the Yorba Linda Town Center Specific Plan 
traffic study.  The forecasts utilized for the currently adopted project was assumed to be the 
Horizon Year (2035) Without Project traffic conditions for the purposes of this analysis.  In order 
to determine the Horizon Year (2035) With Project traffic forecasts, the variance between the 
current Project and the previously adopted project was added to the Without Project forecasts. 

Future estimated peak hour traffic data was used for new intersections and intersections with 
an anticipated change in travel patterns to further refine the Horizon Year peak hour forecasts.  
Lastly, Horizon Year turning volumes were compared to Opening Year Cumulative volumes in 
order to ensure a minimum growth as a part of the refinement process.  The minimum growth 
includes any additional growth between Opening Year Cumulative and Horizon Year traffic 
conditions that is not accounted for by the traffic generated by cumulative development 
projects and ambient growth rates assumed between Existing and Opening Year Cumulative 
conditions. 

The future Horizon Year peak hour turning movements were then reviewed by Urban 
Crossroads for reasonableness, and in some cases, were adjusted to achieve flow conservation, 
reasonable growth, and reasonable diversion between parallel routes. Flow conservation 
checks ensure that traffic flow between two closely spaced intersections, such as two freeway 
ramp locations, is verified in order to make certain that vehicles leaving one intersection are 
entering the adjacent intersection and that there are no unexplained loss of vehicles.  The 
result of this traffic forecasting procedure is a series of traffic volumes which are suitable for 
traffic operations analysis. 
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EXHIBIT 4-6: CUMULATIVE DEVELOPMENT LOCATION MAP

09394-cd2.mxd

Amalfi Hills

Tentative Tract Map 16208

Retail

Hover/Bastanchury Holding Co.

Costco Wholesale Gas Station

Oakcrest Terrace

Canal Annex-Savi Ranch

Nixon Archive Site

SWC Bastanchury/Lakeview

Prospect (Greenhouse)

Wabash & Rose

Yorba Linda/Prospect

Postal Annex SE Lemon & Eureka

4622 Plumosa

Lakeview & Mariposa

Palisades at Vista del Verde

Brandywine Provence

Brandywine Homes (Highland Avenue)

Cielo Vista

Esperanza Hills

Mountain Park

La Floresta

¬«1
¬«2
¬«3
¬«4
¬«5
¬«6
¬«7
¬«8
¬«9

¬«10
¬«11
¬«12
¬«13
¬«14
¬«15
¬«16
¬«17
¬«18

¬«19
¬«20
¬«21
¬«22

LEGEND:

_N
71



Table 4-3

# Project Land Use OY 2035

1      Amalfi Hills 158 Single Family Residential Dwelling Units 100% 100%
2      Tentative Tract Map 16208 168 Single Family Residential Dwelling Units 50% 100%
3      Retail 25,500 Square Feet of Commercial Retail Uses 100% 100%
4      Hover/Bastanchury Holding Co. 47 Single Family Residential Dwelling Units 50% 100%
5      Costco Wholesale Gas Station 16 Vehicle Fueling Positions 100% 100%
6      Oakcrest Terrace 69 Apartment Units 100% 100%
7      Canal Annex ‐ Savi Ranch 54 Apartment Units 0% 100%
8      Nixon Archive Site 51 Condo/Townhomes 100% 100%

68 Apartment Units (Western Parcel) 0% 100%
180 Apartment Units (Center Parcel) 0% 100%
40 Single Family Residential Dwelling Units (Eastern Parcel) 100% 100%

10    Prospect (Greenhouse) 48 Single Family Residential Dwelling Units 50% 100%
11    Wabash & Rose 18 Single Family Residential Dwelling Units 100% 100%
12    Yorba Linda / Prospect 80 Condo/Townhomes 100% 100%
13    Postal Annex SE Lemon & Eureka 5 Single Family Residential Dwelling Units 0% 100%
14    4622 Plumosa 10 Apartment Units 0% 100%
15    Lakeview & Mariposa 159 Apartment Units 100% 100%
16    Palisades at Vista del Verde 91 Condo/Townhomes 100% 100%
17    Brandywine Provence 28 Single Family Residential Dwelling Units 50% 100%
18    Brandywine Homes (Highland Avenue) 15 Single Family Residential Dwelling Units 50% 100%

19    Cielo Vista 112 Single Family Residential Dwelling Units 0% 100%
20    Esperanza Hills 374 Single Family Residential Dwelling Units 0% 100%

1,675 Single Family Residential Dwelling Units 0% 100%
825 Condo/Townhomes 0% 100%
3,000 Square Foot Convenience Market 0% 100%
800 Student Elementary School 0% 100%
15 Acres of Parks 0% 100%

398 Medium Density Residential Dwelling Units 100% 100%
787 High Density Residential Dwelling Units 100% 100%
150 Mixed‐Use Residential Dwelling Units 100% 100%
156,800 Square Feet of Mixed‐Use Commercial 100% 100%
18 Hole Golf Course 100% 100%
20,000 Square Foot Community Center 100% 100%
5.30 Acre Public Facility (Active Adult) 100% 100%
75.60 Acres of Natural Open Space 100% 100%

22    La Floresta Development

Cumulative Development Project Land Use Summary

Occupancy Percentage

CITY OF YORBA LINDA

9      SWC Bastanchury / Lakeview

COUNTY OF ORANGE

CITY OF ANAHEIM

21    Mountain Park

CITY OF BREA
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5 EXISTING PLUS PROJECT TRAFFIC CONDITIONS 

This section discusses the traffic forecasts for Existing plus Project (E+P) conditions and the 
resulting intersection operations and traffic signal warrant analyses. 

5.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for E+P conditions are 
consistent with those shown previously on Exhibit 3-1, with the exception of the following: 

• Project driveways and those facilities assumed to be constructed by the Project to 
provide site access are also assumed to be in place for E+P conditions only (e.g., 
intersection and roadway improvements at the Project’s frontage and driveways). 

5.2 EXISTING PLUS PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes Existing traffic volumes plus Project traffic.  Exhibit 5-1 shows the ADT 
volumes which can be expected for E+P traffic conditions.  E+P weekday AM and weekday PM 
peak hour intersection turning movement volumes are shown on Exhibit 5-2. 

5.3 INTERSECTION OPERATIONS ANALYSIS 

E+P peak hour traffic operations have been evaluated, for each phase of development, for the 
study area intersections based on the analysis methodologies presented in Section 2 
Methodologies of this TIA. 

The intersection analysis results are summarized in Table 5-1, which indicates that the following 
additional study area intersection is anticipated to operate at unacceptable LOS, in addition to 
those previously identified under Existing traffic conditions: 

ID Intersection Location 

22 Driveway 2 / Yorba Linda Boulevard – LOS “F”  PM peak hour only 

Discussion of the cumulative impacts and mitigation measures are discussed in Section 5.5 
Cumulative Impacts and Mitigation Measures in this report.  A summary of the peak hour 
intersection LOS for E+P conditions are shown on Exhibit 5-3.  The intersection operations 
analysis worksheets for E+P traffic conditions are included in Appendix “5.1” of this TIA. 

5.4 TRAFFIC SIGNAL WARRANTS ANALYSIS 

For E+P conditions, there are no additional intersections anticipated to warrant a traffic signal 
in addition to those previously warranted under Existing conditions (see Appendix “5.2”). 
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Table 5‐1

Existing Plus Project
Delay (secs.) Level of Delay (secs.) Level of

Traffic ICU (v/c)1 Service ICU (v/c)1 Service

# Intersection Control2 AM PM AM PM AM PM AM PM

1 SR‐57 SB Ramps / Imperial Hwy. (SR‐90) TS 14.7 19.6 B B 14.8 20.0 B C E

2 SR‐57 NB Ramps / Imperial Hwy. (SR‐90) TS 14.5 15.0 B B 14.6 15.0 B B E

3 Associated Rd. / Imperial Hwy. (SR‐90) TS 26.1 30.1 C C 26.1 30.1 C C D

4 Placentia Av. / Imperial Hwy. (SR‐90) TS 23.0 28.8 C C 23.0 28.9 C C D

5 Kraemer Bl. / Imperial Hwy. (SR‐90) TS 31.6 34.3 C C 31.7 34.6 C C D

6 Valencia Av. / Imperial Hwy. (SR‐90) TS 27.8 27.5 C C 27.8 27.6 C C E

7 Rose Dr. / Imperial Hwy (SR‐90) TS 35.1 31.2 D C 35.9 31.4 D C E

8 Rose Dr. / Yorba Linda Bl. TS 0.60 0.68 A B 0.61 0.69 B B D

9 Prospect Av. / Imperial Hwy. (SR‐90) TS 21.9 17.6 C B 22.0 17.7 C B D

10 Imperial Hwy. (SR‐90) / Bastanchury Rd. TS 33.3 25.8 C C 33.5 26.3 C C D

11 Richfield Rd. / Yorba Linda Bl. TS 0.43 0.41 A A 0.44 0.42 A A D

12 Imperial Hwy. (SR‐90) / Lemon Dr. TS 6.9 7.5 A A 8.1 9.6 A A D

13 Olinda St. / Imperial Hwy. (SR‐90) TS 7.9 11.1 A B 8.0 11.2 A B D

14 Main St. / Imperial Hwy. (SR‐90) CSS 35.6 28.2 E D 41.5 34.6 E D D

15 Imperial Hwy. (SR‐90) / Yorba Linda Bl. TS 39.8 42.7 D D 41.8 46.5 D D D

16 Plumosa Dr. / Lemon Dr. AWS 8.3 8.6 A A 8.6 9.1 A A D

17 Main St. / Lemon Dr. AWS 7.8 8.7 A A 8.0 9.3 A A D

18 Main St. / Street "A" CSS 9.2 9.3 A A D

19 Main St. / Driveway 1 CSS 8.6 8.7 A A D

20 School St. / Lemon Dr. CSS 9.6 9.9 A A 10.0 10.5 B B D

21 Valencia Av. / Lemon Dr. CSS 9.4 9.6 A A 9.9 10.5 A B D

22 Driveway 2 / Yorba Linda Bl.3 CSS 20.8 31.8 C D 28.5 63.6 D F D

23 Lakeview Av. / Bastanchury Rd. TS 0.41 0.49 A A 0.43 0.51 A A D

24 Lakeview Av. / Oriente Dr. AWS 20.4 13.1 C B 24.3 14.8 C B D

25 Lakeview Av. / Lemon Dr. AWS 13.7 14.6 B B 14.2 15.8 B C D

26 Lakeview Av. / Driveway 3 CSS 11.5 14.6 B B 13.4 32.3 B D D

27 Lakeview Av. / Yorba Linda Bl. TS 0.55 0.56 A A 0.57 0.57 A A D

28 Lakeview Av. / Buena Vista Av. AWS 38.9 27.5 E D 42.6 32.3 E D D

29 Kellogg Dr. / Yorba Linda Bl. TS 0.41 0.55 A A 0.41 0.55 A A D

30 Fairmont Bl. / Yorba Linda Bl. TS 0.59 0.49 A A 0.60 0.51 A A D

31 Imperial Hwy. (SR‐90) / Orangethorpe Av. Ramp TS 5.7 6.5 A A 7.9 6.5 A A E

32 Imperial Hwy. (SR‐90) Ramp / Orangethorpe Av. TS 29.9 24.4 C C 29.9 24.4 C C E

33 Imperial Hwy. (SR‐90) / E. La Palma Av. TS 75.4 58.3 E E 75.4 59.4 E E D
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
1 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
2 TS = Traffic Signal;  CSS = Cross‐Street Stop;  AWS = All‐Way Stop;  CSS = Improvement
3 Per the HCM 2010 methodology, the maximum number of through lanes that can be evaluated at a cross‐street stop controlled intersection is three lanes.

Existing (2014)

Intersection Analysis for Existing plus Project Conditions

Future Intersection

Future Intersection

Acceptable 
LOS
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5.5 CUMULATIVE IMPACTS AND MITIGATION MEASURES 

5.5.1 CUMULATIVE IMPACTS AND MITIGATION MEASURES TO ADDRESS DEFICIENCIES AT INTERSECTIONS 

This section provides a summary of cumulative impacts and recommended mitigation 
measures.  Improvements necessary to reduce traffic impacts to less-than-significant are also 
discussed below.  The effectiveness of the proposed recommended mitigation measure is 
presented in Table 5-2 for E+P traffic conditions.  With the implementation of the intersection 
mitigation measure discussed below, there are no cumulative traffic impacts anticipated to the 
study area intersections. 

Main Street / Imperial Highway (SR-90) (#14) – This intersection was found to operate at an 
unacceptable LOS (LOS “E”) during the AM peak hour only under Existing traffic conditions, 
however, the intersection is anticipated to continue to operate at unacceptable levels during 
the weekday AM peak hour only with the addition of Project traffic.  Pursuant to the Highway 
Capacity Manual (HCM), the LOS for cross-street (or side-street) stop controlled intersections is 
reported for the worst movement.  As such, the unacceptable LOS at this intersection is related 
to the anticipated high delays for eastbound left-turning vehicles.  The through movements 
along Imperial Highway (SR-90) are anticipated to operate at acceptable LOS as they are free-
flow movements.  It should also be noted that as delays increase for the eastbound left turning 
vehicles at Main Street, these vehicles can utilize the upstream signalized intersection at Olinda 
Street.  As such, the impact is considered less-than-significant. 

Driveway 2 / Yorba Linda Boulevard (#22) – This intersection was found to operate at an 
acceptable LOS (LOS “D” or better) during the peak hours under Existing traffic conditions, and 
the intersection is anticipated to operate at unacceptable levels during the weekday PM peak 
hour only with the addition of Project traffic.  Pursuant to the HCM, the LOS for cross-street (or 
side-street) stop controlled intersections is reported for the worst movement.  As such, the 
unacceptable LOS at this intersection is related to the anticipated high delays for northbound 
left-turning vehicles.  The turn movements associated with the proposed Project (e.g., 
southbound turn movements and westbound left turn) along with through movements along 
Yorba Linda Boulevard are anticipated to operate at acceptable LOS.  As such, the impact is 
considered less than significant. 

Impact 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – This intersection was found to 
operate at an unacceptable LOS (LOS “E”) during the AM peak hour only under Existing traffic 
conditions, however, the intersection is anticipated to continue to operate at unacceptable 
levels during the weekday AM peak hour only with the addition of Project traffic.  As such, the 
impact is considered cumulatively significant (Impact 1.1). 

Mitigation Measure 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – The following 
improvements are necessary to reduce the Project’s proportionate increase in delay to pre-
project levels or better, thus reducing the Project’s cumulative impact to less-than-significant: 

• Project to contribute on a fair share basis towards the installation of a traffic signal to 
improve the existing deficiency.  The Project’s fair share contribution is approximately 
2.1% at the intersection of Lakeview Avenue and Buena Vista Avenue.  
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Table 5‐2

Delay (secs.) Level of

Traffic Northbound Southbound Eastbound Westbound ICU (v/c)1 Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

28 Lakeview Av. / Buena Vista Av.

‐ Without Improvements AWS 1 1 1 1 2 0 1 1 0 1 1 0 42.6 32.3 E D

‐ With Improvements TS 1 1 1 1 2 0 1 1 0 1 1 0 0.45 0.48 A A
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
3 TS = Traffic Signal;  AWS = All‐Way Stop;  TS = Improvement

Intersection Analysis for Existing Plus Project Conditions, With Improvements

Intersection Approach Lanes1

 L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing; >> = Free Right Turn Lane;  d= Defacto Right Turn Lane; 1 = Improvement
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Imperial Highway (SR-90) / La Palma Avenue (#33) – This intersection was found to operate at 
an unacceptable LOS (LOS “E”) during the peak hours under Existing traffic conditions, however, 
the intersection is anticipated to continue to operate at unacceptable levels during the 
weekday AM peak hour only with the addition of Project traffic.  The City of Anaheim has 
indicated that the intersection is currently built to its ultimate and there are no future plans to 
widen and improve this intersection.  As such, additional improvements have been evaluated at 
this intersection, consistent with the methodology from the Yorba Linda Town Center Specific 
Plan TIA.  As such, the impact is considered less than significant. 

Worksheets for E+P conditions, with improvements, ICU calculation worksheets are provided in 
Appendix “5.3”. 
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6 OPENING YEAR CUMULATIVE (2016) TRAFFIC CONDITIONS 

This section discusses the methods used to develop Opening Year Cumulative (2016) Without 
and With Project traffic forecasts, and the resulting intersection operations and traffic signal 
warrant analyses.   

6.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Opening Year Cumulative 
(2016) conditions are consistent with those shown previously on Exhibit 3-1, with the exception 
of the following: 

• Project driveways and those facilities assumed to be constructed by the Project to 
provide site access are also assumed to be in place for Opening Year Cumulative 
conditions only (e.g., intersection and roadway improvements at the Project’s frontage 
and driveways). 

• Driveways and those facilities assumed to be constructed by cumulative developments 
to provide site access are also assumed to be in place for Opening Year Cumulative 
conditions only (e.g., intersection and roadway improvements along the cumulative 
development’s frontages and driveways). 

• Roadway improvements along Yorba Linda Boulevard include the addition of a 3rd 
westbound through lane at the intersection of Imperial Highway (SR-90) and Yorba Linda 
Boulevard to Lakeview Avenue (see Appendix “1.2”).  These improvements are currently 
under construction and are anticipated to be completed by April 2015. 

• Roadway improvements along Lakeview Avenue between Lemon Drive and Yorba Linda 
Boulevard to accommodate a four-lane divided roadway with turn lanes.  Additional 
intersection improvements include new signals at the existing intersection of Lakeview 
Avenue and Lemon Drive and at Lakeview Avenue and Driveway 3/Stater Bros. 
Driveway.  Lakeview Avenue will also be improved to accommodate dual northbound 
and southbound left turn lanes at Yorba Linda Boulevard (see Appendix “1.2”).   These 
improvements are currently under construction and are anticipated to be completed by 
April 2015. 

6.2 OPENING YEAR CUMULATIVE (2016) WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT and weekday AM and PM peak hour volumes which can be expected for 
Opening Year Cumulative (2016) Without Project traffic conditions are shown on Exhibits 6-1 
and 6-2, respectively.   

6.3 OPENING YEAR CUMULATIVE (2016) WITH PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT and weekday AM and PM peak hour volumes which can be expected for 
Opening Year Cumulative (2016) With Project traffic conditions are shown on Exhibits 6-3 and 
6-4, respectively.    
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6.4 INTERSECTION OPERATIONS ANALYSIS 

6.4.1 OPENING YEAR CUMULATIVE (2016) WITHOUT PROJECT TRAFFIC CONDITIONS 

LOS calculations were conducted for the study intersections to evaluate their operations under 
Opening Year Cumulative (2016) Without Project conditions with roadway and intersection 
geometrics consistent with Section 6.1 Roadway Improvements.  As shown in Table 6-1, the 
following additional study area intersection is anticipated to operate at unacceptable LOS, in 
addition to those previously identified under Existing traffic conditions: 

ID Intersection Location 

22 Driveway 2 / Yorba Linda Boulevard – LOS “E” PM peak hour only 

A summary of the peak hour intersection LOS for Opening Year Cumulative (2016) Without 
Project conditions are shown on Exhibit 6-5.  The intersection operations analysis worksheets 
for Opening Year Cumulative (2016) Without Project traffic conditions are included in Appendix 
“6.1” of this TIA. 

6.4.2 OPENING YEAR CUMULATIVE (2016) WITH PROJECT TRAFFIC CONDITIONS 

As shown on Table 6-1 and illustrated on Exhibit 6-6, there were no additional study area 
intersections anticipated to experience unacceptable LOS with the addition of Project traffic 
during one or more peak hours, in addition to those previously  identified under Opening Year 
Cumulative (2016) Without Project conditions. 

The intersection operations analysis worksheets for Opening Year Cumulative With Project 
traffic conditions are included in Appendix “6.2” of this TIA.  Measures to address near-term 
deficiencies for Opening Year Cumulative traffic conditions are discussed in Section 6.6 Opening 
Year Cumulative (2016) Deficiencies and Recommended Improvements. 

6.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 

For Opening Year Cumulative Without Project conditions, the following additional intersection 
is anticipated to meet traffic signal warrants, in addition to those previously warranted under 
Existing conditions (see Appendix “6.3”). 

ID Intersection Location Jurisdiction CMP? 

25 Lakeview Avenue / Lemon Drive City of Yorba Linda No 

No additional study area intersections are anticipated to meet traffic signal warrants for 
Opening Year Cumulative With Project traffic conditions, in addition to those previously 
warranted under Opening Year Cumulative Without Project traffic conditions (see Appendix 
“6.4”). 
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Table 6‐1

2016 With Project
Delay (secs.) Level of Delay (secs.) Level of

Traffic ICU (v/c)1 Service ICU (v/c)1 Service

# Intersection Control2 AM PM AM PM AM PM AM PM

1 SR‐57 SB Ramps / Imperial Hwy. (SR‐90) TS 16.0 33.2 B C 16.1 34.0 B C E

2 SR‐57 NB Ramps / Imperial Hwy. (SR‐90) TS 14.5 15.8 B B 14.5 15.8 B B E

3 Associated Rd. / Imperial Hwy. (SR‐90) TS 27.8 31.8 C C 27.8 31.9 C C D

4 Placentia Av. / Imperial Hwy. (SR‐90) TS 24.7 36.5 C D 24.7 37.3 C D D

5 Kraemer Bl. / Imperial Hwy. (SR‐90) TS 32.4 35.5 C D 32.5 36.9 C D D

6 Valencia Av. / Imperial Hwy. (SR‐90) TS 28.0 28.2 C C 28.0 28.3 C C E

7 Rose Dr. / Imperial Hwy (SR‐90) TS 40.7 42.7 D D 40.8 46.8 D D E

8 Rose Dr. / Yorba Linda Bl. TS 0.63 0.72 B C 0.64 0.73 B C D

9 Prospect Av. / Imperial Hwy. (SR‐90) TS 24.7 26.4 C C 24.8 26.6 C C D

10 Imperial Hwy. (SR‐90) / Bastanchury Rd. TS 38.1 27.2 D C 38.5 27.8 D C D

11 Richfield Rd. / Yorba Linda Bl. TS 0.45 0.43 A A 0.46 0.45 A A D

12 Imperial Hwy. (SR‐90) / Lemon Dr. TS 7.1 7.8 A A 8.4 9.9 A A D

13 Olinda St. / Imperial Hwy. (SR‐90) TS 8.2 11.3 A B 8.2 11.4 A B D

14 Main St. / Imperial Hwy. (SR‐90) CSS 38.7 31.9 E D 45.6 40.3 E E D

15 Imperial Hwy. (SR‐90) / Yorba Linda Bl.4 TS 41.8 45.3 D D 43.8 47.5 D D D

16 Plumosa Dr. / Lemon Dr. AWS 8.4 8.7 A A 8.6 9.1 A A D

17 Main St. / Lemon Dr. AWS 7.9 8.8 A A 8.1 9.4 A A D

18 Main St. / Street "A" CSS 9.2 9.3 A A D

19 Main St. / Driveway 1 CSS 8.6 8.7 A A D

20 School St. / Lemon Dr. CSS 9.6 10.0 A B 10.0 10.6 B B D

21 Valencia Av. / Lemon Dr. CSS 9.4 9.6 A A 9.9 10.5 A B D

22 Driveway 2 / Yorba Linda Bl.3 CSS 22.2 35.9 C E 31.8 81.8 D F D

23 Lakeview Av. / Bastanchury Rd. TS 0.46 0.51 A A 0.46 0.53 A A D

24 Lakeview Av. / Oriente Dr. AWS 28.0 14.9 D B 34.3 17.6 D C D

25 Lakeview Av. / Lemon Dr.4 TS 0.28 0.28 A A 0.29 0.32 A A D

26 Lakeview Av. / Driveway 34 TS 0.23 0.33 A A 0.28 0.39 A A D

27 Lakeview Av. / Yorba Linda Bl.4 TS 0.58 0.58 A A 0.59 0.59 A A D

28 Lakeview Av. / Buena Vista Av. AWS 53.1 34.4 F D 54.0 35.2 F E D

29 Kellogg Dr. / Yorba Linda Bl. TS 0.43 0.60 A A 0.44 0.61 A B D

30 Fairmont Bl. / Yorba Linda Bl. TS 0.62 0.56 B A 0.63 0.57 B A D

31 Imperial Hwy. (SR‐90) / Orangethorpe Av. Ramp TS 5.7 6.4 A A 8.1 6.4 A A E

32 Imperial Hwy. (SR‐90) Ramp / Orangethorpe Av. TS 30.6 24.5 C C 30.9 24.6 C C E

33 Imperial Hwy. (SR‐90) / E. La Palma Av. TS 77.9 63.4 E E 78.9 64.8 E E D
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
1 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
2 TS = Traffic Signal;  CSS = Cross‐Street Stop;  AWS = All‐Way Stop;  CSS = Improvement
3 Per the HCM 2010 methodology, the maximum number of through lanes that can be evaluated at a cross‐street stop controlled intersection is three lanes.
4 Intersection analysis assumes the improvements along Yorba Linda Boulevard and Lakeview Avenue that are currently under construction.

Future Intersection

Future Intersection

Acceptable 
LOS

Intersection Analysis for Opening Year Cumulative (2016) Conditions

2016 Without Project
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The installation of this traffic signal, in conjunction with other roadway improvements, is 
currently under construction.  As such, signalization of the intersection of Lakeview Avenue and 
Lemon Drive has already assumed to be in place for Opening Year Cumulative traffic conditions.  
As shown previously on Table 6-1, the intersection is anticipated to operate at acceptable LOS 
during the peak hours with the planned improvements. 

6.6 OPENING YEAR CUMULATIVE (2016) DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 

6.6.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS 

This section provides a summary of near-term cumulative impacts and recommended 
improvements.  Improvements necessary to reduce cumulatively considerable impacts to less-
than-significant are presented in Table 6-2 for Opening Year Cumulative traffic conditions.  As 
shown on Table 6-2, the improvement identified at the intersection of Lakeview Avenue and 
Buena Vista Avenue are the same for both Without and With Project traffic conditions, and is 
also consistent with the improvement needs to address Existing deficiencies (see Table 3-2). 

Mitigation Measure 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – The proposed 
signalization of the intersection of Lakeview Avenue at Buena Vista Avenue is a General Plan 
improvement, but is not identified in the CIP as a planned and funded improvement.  As such, 
consistent with E+P traffic conditions, it is recommended that the Project contribute on a fair 
share basis towards the installation of a traffic signal at the intersection of Lakeview Avenue at 
Buena Vista Avenue to improve the existing deficiency.  The Project’s fair share contribution is 
approximately 2.1% at the intersection of Lakeview Avenue and Buena Vista Avenue. 

Worksheets for Opening Year Cumulative (2016) Without and With Project conditions, with 
improvements, ICU calculation worksheets are provided in Appendix “6.5” and Appendix “6.6”. 
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Table 6‐2

Delay (secs.) Level of

Traffic Northbound Southbound Eastbound Westbound ICU (v/c)1 Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

28 Lakeview Av. / Buena Vista Av.

2016 Without Project:

AWS 1 1 1 1 2 0 1 1 0 1 1 0 53.1 34.4 F D

TS 1 1 1 1 2 0 1 1 0 1 1 0 0.47 0.51 A A

2016 With Project:

AWS 1 1 1 1 2 0 1 1 0 1 1 0 54.0 35.2 F E

TS 1 1 1 1 2 0 1 1 0 1 1 0 0.47 0.53 A A
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
3 TS = Traffic Signal;  AWS = All‐Way Stop;  TS = Improvement

Intersection Analysis for Opening Year Cumulative (2016) Conditions, With Improvements

Intersection Approach Lanes1

 L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing; >> = Free Right Turn Lane;  d= Defacto Right Turn Lane; 1 = Improvement

‐ With Improvements

‐ Without Improvements

‐ With Improvements

‐ Without Improvements
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7 HORIZON YEAR (2035) TRAFFIC CONDITIONS 

This section discusses the methods used to develop Horizon Year (2035) Without and With 
Project traffic forecasts, and the resulting intersection operations and traffic signal warrant 
analyses.   

7.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Horizon Year (2035) 
conditions are consistent with those shown previously on Exhibit 3-1, with the exception of the 
following: 

• Project driveways and those facilities assumed to be constructed by the Project to 
provide site access are also assumed to be in place for Opening Year Cumulative 
conditions only (e.g., intersection and roadway improvements at the Project’s frontage 
and driveways). 

• Driveways and those facilities assumed to be constructed by cumulative developments 
to provide site access are also assumed to be in place for Opening Year Cumulative 
conditions only (e.g., intersection and roadway improvements along the cumulative 
development’s frontages and driveways). 

• Roadway improvements along Imperial Highway (SR-90) and Yorba Linda Boulevard to 
implement improved striping and the addition of a 3rd westbound through lane at the 
intersection of Imperial Highway (SR-90) and Yorba Linda Boulevard.  These 
improvements are currently under construction and are anticipated to be completed by 
April 2015. 

• Long-range improvement plans for Yorba Linda Boulevard also include the construction 
of a raised median between Imperial Highway (SR-90) and Lakeview Avenue.  As a 
result, the access to Driveway 2 on Yorba Linda Boulevard will be restricted to right-
in/right-out turning movements only. 

• Roadway improvements along Lakeview Avenue between Lemon Drive and Yorba Linda 
Boulevard to accommodate a four-lane divided roadway with turn lanes.  Additional 
intersection improvements include new signals at the existing intersection of Lakeview 
Avenue and Lemon Drive and at Lakeview Avenue and Driveway 3/Stater Bros. 
Driveway.  Lakeview Avenue will also be improved to accommodate dual northbound 
and southbound left turn lanes at Yorba Linda Boulevard.  These improvements are 
currently under construction and are anticipated to be completed by April 2015. 

• The five Orange County Bridges Project crossings at Orangethorpe Avenue, Tustin 
Avenue/Rose Drive, Lakeview Avenue, Raymond Avenue, and State College Boulevard 
are anticipated to be completed between 2016 and 2018.  The Lakeview Avenue 
crossing, located just south of Orangethorpe Avenue, is anticipated to be completed 
within the first quarter of 2017.  All 7 grade-separated crossings will be assumed as part 
of the long-range roadway network and will be accounted for within the Horizon Year 
traffic forecasts. 
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7.2 HORIZON YEAR (2035) WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes the refined post-processed volumes obtained from the Yorba Linda Town 
Center SP.  The weekday ADT and weekday AM and PM peak hour volumes which can be 
expected for Horizon Year Without Project traffic conditions are shown on Exhibits 7-1 and 7-2, 
respectively.   

7.3 HORIZON YEAR (2035) WITH PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes the refined post-processed volumes obtained from the Yorba Linda Town 
Center SP, plus the variance from the proposed Project as compared to the currently adopted 
project.  The weekday ADT and weekday AM and PM peak hour volumes which can be expected 
for Horizon Year With Project traffic conditions are shown on Exhibits 7-3 and 7-4, respectively.   

7.4 INTERSECTION OPERATIONS ANALYSIS 

7.4.1 HORIZON YEAR (2035) WITHOUT PROJECT TRAFFIC CONDITIONS 

LOS calculations were conducted for the study intersections to evaluate their operations under 
Horizon Year Without Project conditions with roadway and intersection geometrics consistent 
with Section 7.1 Roadway Improvements.  As shown in Table 7-1, the following additional study 
area intersections are anticipated to operate at an unacceptable LOS, in addition to those 
previously identified under Opening Year Cumulative traffic conditions: 

ID Intersection Location 

15 Imperial Highway (SR-90) / Yorba Linda Boulevard – LOS “E” AM and PM peak hours 

24 Lakeview Avenue / Oriente Drive – LOS “E” AM and PM peak hours 

As noted previously, the proposed raised median along Yorba Linda Boulevard between 
Imperial Highway (SR-90) and Lakeview Avenue would restrict access at Driveway 2 and Yorba 
Linda Boulevard to right-in/right-out access only.  Although the intersection is anticipated to 
operate at deficient LOS under E+P and Opening Year Cumulative traffic conditions as a full 
access intersection, the intersection of Driveway 2 and Yorba Linda Boulevard is anticipated to 
operate at acceptable LOS during the peak hours with the proposed access restriction under 
Horizon Year traffic conditions. 

A summary of the peak hour intersection LOS for Horizon Year Without Project conditions are 
shown on Exhibit 7-5.  The intersection operations analysis worksheets for Horizon Year 
Without Project traffic conditions are included in Appendix “7.1” of this TIA. 

7.4.2 HORIZON YEAR (2035) WITH PROJECT TRAFFIC CONDITIONS 

As shown on Table 7-1 and illustrated on Exhibit 7-6, there are no additional study area 
intersections anticipated to experience unacceptable LOS with the addition of Project traffic 
during one or more peak hours, in addition to those previously  identified under Horizon Year 
Without Project conditions. 
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Table 7‐1

2035 With Project
Delay (secs.) Level of Delay (secs.) Level of

Traffic ICU (v/c)1 Service ICU (v/c)1 Service

# Intersection Control2 AM PM AM PM AM PM AM PM

1 SR‐57 SB Ramps / Imperial Hwy. (SR‐90) TS 16.2 48.8 B D 25.4 49.5 C D E

2 SR‐57 NB Ramps / Imperial Hwy. (SR‐90) TS 24.5 17.7 C B 24.6 17.8 C B E

3 Associated Rd. / Imperial Hwy. (SR‐90) TS 46.1 47.8 D D 46.4 48.2 D D D

4 Placentia Av. / Imperial Hwy. (SR‐90) TS 50.3 38.9 D D 50.7 43.3 D C D

5 Kraemer Bl. / Imperial Hwy. (SR‐90) TS 40.9 42.9 D D 41.0 43.4 D D D

6 Valencia Av. / Imperial Hwy. (SR‐90) TS 34.7 31.6 C C 34.7 32.1 C C E

7 Rose Dr. / Imperial Hwy (SR‐90) TS 33.5 51.2 C D 45.3 51.4 D D E

8 Rose Dr. / Yorba Linda Bl. TS 0.87 0.86 D D 0.87 0.87 D D D

9 Prospect Av. / Imperial Hwy. (SR‐90) TS 35.1 37.3 D D 47.1 39.0 D D D

10 Imperial Hwy. (SR‐90) / Bastanchury Rd. TS 54.2 33.7 D C 54.3 34.4 D C D

11 Richfield Rd. / Yorba Linda Bl. TS 0.53 0.56 A A 0.53 0.58 A A D

12 Imperial Hwy. (SR‐90) / Lemon Dr. TS 13.8 21.9 B C 14.9 26.6 B C D

13 Olinda St. / Imperial Hwy. (SR‐90) TS 9.5 13.1 A B 9.5 13.3 A B D

14 Main St. / Imperial Hwy. (SR‐90) CSS 90.9 94.3 F F 107.2 130.5 F F D

15 Imperial Hwy. (SR‐90) / Yorba Linda Bl.4 TS 59.9 58.8 E E 61.1 66.8 E E D

16 Plumosa Dr. / Lemon Dr. AWS 9.6 12.1 A B 9.7 13.1 A B D

17 Main St. / Lemon Dr. AWS 8.9 16.1 A C 8.9 19.5 A C D

18 Main St. / Street "A" CSS 9.8 10.0 A B D

19 Main St. / Driveway 1 CSS 9.2 9.3 A A D

20 School St. / Lemon Dr. CSS 10.5 11.4 B B 10.7 12.0 B B D

21 Valencia Av. / Lemon Dr. CSS 10.1 11.4 B B 10.4 11.9 B B D

22 Driveway 2 / Yorba Linda Bl.3 CSS 22.9 27.9 C D 25.2 30.7 D D D

23 Lakeview Av. / Bastanchury Rd. TS 0.66 0.63 B B 0.67 0.67 B B D

24 Lakeview Av. / Oriente Dr. AWS 43.9 48.4 E E 44.2 51.3 E F D

25 Lakeview Av. / Lemon Dr.4 TS 0.42 0.45 A A 0.42 0.49 A A D

26 Lakeview Av. / Driveway 34 TS 0.41 0.50 A A 0.44 0.56 A A D

27 Lakeview Av. / Yorba Linda Bl.4 TS 0.83 0.75 D C 0.83 0.80 D C D

28 Lakeview Av. / Buena Vista Av. AWS 71.9 68.3 F F 71.9 68.5 F F D

29 Kellogg Dr. / Yorba Linda Bl. TS 0.60 0.75 B C 0.61 0.76 B C D

30 Fairmont Bl. / Yorba Linda Bl. TS 0.72 0.71 C C 0.73 0.71 C C D

31 Imperial Hwy. (SR‐90) / Orangethorpe Av. Ramp TS 6.2 6.5 A A 8.8 6.8 A A E

32 Imperial Hwy. (SR‐90) Ramp / Orangethorpe Av. TS 40.8 26.9 D C 44.3 26.9 D C E

33 Imperial Hwy. (SR‐90) / E. La Palma Av. TS 88.4 76.0 F E 89.8 83.5 F F D
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
1 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
2 TS = Traffic Signal;  CSS = Cross‐Street Stop;  AWS = All‐Way Stop;  CSS = Improvement
3 Per the HCM 2010 methodology, the maximum number of through lanes that can be evaluated at a cross‐street stop controlled intersection is three lanes.
4 Intersection analysis assumes the improvements along Yorba Linda Boulevard and Lakeview Avenue that are currently under construction.

Future Intersection

Acceptable 
LOS

Intersection Analysis for Horizon Year (2035) Conditions

2035 Without Project

Future Intersection
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The intersection operations analysis worksheets for Horizon Year With Project traffic conditions 
are included in Appendix “7.2” of this TIA.  Measures to address long range deficiencies for 
Horizon Year traffic conditions are discussed in Section 7.6 Horizon Year (2035) Deficiencies and 
Recommended Improvements. 

7.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 

The following study area intersections are anticipated to warrant traffic signals for Horizon Year  
(2035) Without Project traffic conditions, in addition to those previously warranted for Opening 
Year Cumulative (2017) traffic conditions (see Appendix “7.3”): 

ID Intersection Location Jurisdiction CMP? 

24 Lakeview Avenue / Oriente Drive City of Yorba Linda No 

26 Lakeview Avenue / Driveway 3/Stater Bros. Driveway City of Yorba Linda No 

There are no additional intersections anticipated to warrant a traffic signal under Horizon Year 
(2035) With Project traffic conditions, in addition to those identified under Horizon Year 
Without Project conditions (see Appendix “7.4”). 

The installation of traffic signals at Lakeview Avenue at Lemon Drive and Lakeview Avenue at 
Driveway 3/Stater Bros. Driveway, in conjunction with other roadway improvements along 
Lakeview Avenue, is currently under construction.  As such, signalization of both intersections 
has been assumed to be in place for Horizon Year traffic conditions.  As shown previously on 
Table 7-1, the intersections are anticipated to operate at acceptable LOS during the peak hours 
with the planned improvements. 

7.6 HORIZON YEAR (2035) DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 

7.6.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS 

This section provides a summary of long-range cumulative impacts and recommended 
improvements.  Improvements necessary to reduce cumulatively considerable impacts to less-
than-significant are presented in Table 7-2 for Horizon Year traffic conditions.  As shown on 
Table 7-2, the improvements needed at each of the intersections are the same for both 
Without and With Project traffic conditions. 

Associated Road / Imperial Highway (SR-90) (#3) – Although the intersection is anticipated to 
operate at acceptable LOS under Horizon Year traffic conditions, there are committed 
improvements at this intersection which include the addition of a 4th eastbound through lane.  
In comparison to the Yorba Linda Town Center SP traffic study, all of the previously identified 
committed improvements have since been constructed, with the exception of the 4th 
eastbound through lane. 

Kraemer Boulevard / Imperial Highway (SR-90) (#5) – Although the intersection is anticipated 
to operate at acceptable LOS under Horizon Year traffic conditions, there are committed 
improvements at this intersection which include restriping to accommodate a 3rd northbound 
through lane and the addition of a westbound right turn lane. 
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Table 7‐2

Delay2 Level of

Traffic Northbound Southbound Eastbound Westbound (secs.) Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

3 Associated Rd. / Imperial Hwy. (SR‐90)

‐ With Committed Improvements (La Floresta)

‐ 2035 Without Project TS 2 2 0 2 1 1 1 4 0 1 4 0 34.2 40.8 C D

‐ 2035 With Project TS 2 2 0 2 1 1 1 4 0 1 4 0 34.2 40.8 C D

5 Kraemer Bl. / Imperial Hwy. (SR‐90)

‐ With Committed Improvements (Measure M)

‐ 2035 Without Project TS 2 3 0 2 2 1 2 3 0 2 3 1 38.6 42.9 D D

‐ 2035 With Project TS 2 3 0 2 2 1 2 3 0 2 3 1 38.6 42.9 D D

10 Imperial Hwy. (SR‐90) / Bastanchury Rd.

‐ With Committed Improvements (Measure M)

‐ 2035 Without Project TS 1 3 1 2 3 1 1 2 0 1 2 1 49.5 33.3 D C

‐ 2035 With Project TS 1 3 1 2 3 1 1 2 0 1 2 1 49.9 34.0 D C

15 Imperial Hwy. (SR‐90) / Yorba Linda Bl.

‐ With Committed Improvements (Measure M)

‐ 2035 Without Project TS 1 3 0 2 3 0 2 3 0 2 3 2> 45.8 46.1 D D

‐ 2035 With Project TS 1 3 0 2 3 0 2 3 0 2 3 2> 46.4 48.3 D D

23 Lakeview Av. / Bastanchury Rd.

‐ With Committed Improvements (Measure M)

‐ 2035 Without Project TS 1 2 0 1 2 1> 1 2 0 1 2 0 0.61 0.62 B B

‐ 2035 With Project TS 1 2 0 1 2 1> 1 2 0 1 2 0 0.62 0.64 B B

24 Lakeview Av. / Oriente Dr.

‐ With General Plan Improvements

‐ 2035 Without Project TS 1 2 0 1 2 0 0 1 0 0 1 d 0.37 0.37 A A

‐ 2035 With Project TS 1 2 0 1 2 0 0 1 0 0 1 d 0.38 0.39 A A

27 Lakeview Av. / Yorba Linda Bl.

‐ With Committed Improvements (Measure M)

‐ 2035 Without Project TS 2 2 0 2 2 0 2 3 0 2 3 0 0.70 0.77 C C

‐ 2035 With Project TS 2 2 0 2 2 0 2 3 0 2 3 0 0.72 0.79 C C

28 Lakeview Av. / Buena Vista Av.

‐ With General Plan Improvements

‐ 2035 Without Project TS 1 2 0 1 2 0 1 1 0 1 1 0 0.73 0.65 C B

‐ 2035 With Project TS 1 2 0 1 2 0 1 1 0 1 1 0 0.73 0.66 C B
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
3 TS = Traffic Signal;  AWS = All‐Way Stop;  TS = Improvement

Intersection Analysis for Horizon Year (2035) Conditions, With General Plan or Committed Improvements

Intersection Approach Lanes1

 L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing; >> = Free Right Turn Lane;  d= Defacto Right Turn Lane; 1 = Improvement
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Imperial Highway (SR-90) / Bastanchury Road (#10) – Although the intersection is anticipated 
to operate at acceptable LOS under Horizon Year traffic conditions, there are committed 
improvements at this intersection which include the addition of a 2nd westbound through lane. 

Imperial Highway (SR-90) / Yorba Linda Boulevard (#15) – The intersection is anticipated to 
operate at unacceptable LOS with the addition of a 3rd westbound through lane, which is 
currently under construction (anticipated completed in April 2015).  However, long-range 
committed improvements at this intersection also include the addition of a 2nd eastbound left 
turn lane and 2nd westbound left turn lane.  The intersection is anticipated to operate at 
acceptable LOS during the peak hours with the addition of the committed long-range 
improvements. 

Lakeview Avenue / Bastanchury Road (#23) – Although the intersection is anticipated to 
operate at acceptable LOS under Horizon Year traffic conditions, there are committed 
improvements at this intersection which include the addition of a 2nd southbound through lane.  
In comparison to the Yorba Linda Town Center SP traffic study, all of the previously identified 
committed improvements have since been constructed, with the exception of the 2nd 
southbound through lane. 

Impact 2.1 – Lakeview Avenue / Oriente Drive (#24) – The intersection is anticipated to 
operate at unacceptable LOS under long-range traffic conditions.  Although there are no 
committed improvements funded through the CIP at this intersection, the General Plan 
improvements at this intersection call for signalization and widening of Lakeview Avenue as a 
four-lane divided roadway.  The traffic signal at this intersection is anticipated to be warranted 
under Horizon Year Without Project traffic conditions.  As such, the intersection has been 
evaluated with the installation of a traffic signal, a northbound left turn lane, a 2nd northbound 
through lane, a southbound left turn lane, and a 2nd southbound through lane. 

Mitigation Measure 2.1 – Lakeview Avenue / Oriente Drive (#24) – Project to contribute on a 
fair share basis towards the installation of a traffic signal, addition of a northbound left turn 
lane, 2nd northbound through lane, southbound left turn lane, and a 2nd southbound through 
lane.  The Project’s fair share contribution is approximately 11.0% at the intersection of 
Lakeview Avenue and Oriente Drive. 

Lakeview Avenue / Yorba Linda Boulevard (#27) – The intersection is anticipated to operate at 
acceptable LOS with the addition of a 2nd northbound left turn lane and 2nd southbound left 
turn lane, which are currently under construction (anticipated completed in April 2015).  
However, long-range committed improvements at this intersection also include the addition of 
a 2nd eastbound left turn lane and 2nd westbound left turn lane.  The intersection is anticipated 
to operate at acceptable LOS during the peak hours with the addition of the committed long-
range improvements. 

Impact 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – The intersection is anticipated to 
continue operate at unacceptable LOS under long-range traffic conditions.  Although there are 
no committed improvements funded through the CIP at this intersection, the General Plan 
improvements at this intersection call for signalization and widening of Lakeview Avenue as a 
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four-lane divided roadway.  The traffic signal at this intersection is currently warranted under 
Existing traffic conditions.  As such, the intersection has been evaluated with the installation of 
a traffic signal and a 2nd northbound through lane.  In comparison to the Yorba Linda Town 
Center SP traffic study, all of the previously identified committed improvements have since 
been constructed, with the exception of the installation of a traffic signal and the 2nd 
northbound through lane. 

Mitigation Measure 1.1 – Lakeview Avenue / Buena Vista Avenue (#28) – Project to contribute 
on a fair share basis towards the installation of a traffic signal to improve the existing deficiency 
and the addition of a 2nd northbound through lane.  The Project’s fair share contribution is 
approximately 2.1% at the intersection of Lakeview Avenue and Buena Vista Avenue. 

Imperial Highway (SR-90) / La Palma Avenue (#3) – The intersection is anticipated to continue 
operate at unacceptable LOS under long-range traffic conditions.  The City of Anaheim has 
indicated that the intersection is currently built to its ultimate and there are no future plans to 
widen and improve this intersection.  As such, additional improvements have been evaluated at 
this intersection, consistent with the methodology from the Yorba Linda Town Center Specific 
Plan TIA. 

The intersections of Lakeview Avenue at Oriente Drive and Lakeview Avenue at Buena Vista 
Avenue include improvements that are consistent with the General Plan, but are not currently 
planned and/or funded through the CIP (via Measure M/M2).  As such, the Project would 
contribute on a fair share basis towards these intersection improvements. Worksheets for 
Horizon Year (2035) Without and With Project conditions, with improvements, LOS calculation 
worksheets are provided in Appendix “7.5” and Appendix “7.6”. 
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May 26, 2015 
 
Ms. Susan Tebo 
Tebo Environmental Consulting, Inc.  
300 E. Esplanade Dr., Suite 1660  
Oxnard, CA 93036 
 

SUBJECT: YORBA LINDA COMMONS SHORT-TERM CONSTRUCTION TRAFFIC IMPACT ASSESSMENT  

Dear Ms. Susan Tebo: 

The firm of Urban Crossroads, Inc. is pleased to submit this Short-term Construction Traffic Impact 
Assessment for the proposed Yorba Linda Commons development (“Project”), located north of Yorba 
Linda Boulevard, south of Lemon Street, east of Imperial Highway (SR-90), and west of Lakeview 
Avenue in the City of Yorba Linda.   

The purpose of this construction traffic impact assessment is to evaluate potential short-term traffic 
impacts associated with Project site grading activities.  Specifically, it is our understanding that the 
Project’s grading phase of construction will include the import of approximately 100,000 cubic yards of 
material. This focused analysis will evaluate traffic operations along Imperial Highway (SR-90) (the 
anticipated haul route for soil import trucking activity) for 2016 conditions without and with 
construction traffic. 

SUMMARY OF FINDINGS 

The soil import activity is anticipated to generate approximately 200 truckloads per day, or 25 
truckloads per hour over an 8-hour workday. Anticipated haul routes evaluated in this assessment 
include SR-57 Freeway via Imperial Highway (SR-90) to the Project, and SR-91 Freeway via Imperial 
Highway (SR-90) to the Project.  

Based on the findings of this traffic assessment, Project construction traffic is not anticipated to 
degrade the LOS at study area intersections with the exception of the intersection of Lakeview Avenue 
/ Yorba Linda Boulevard. The following mitigation measure is recommended to reduce construction 
traffic delay at this intersection: 

Mitigation Measure 1.1 – Lakeview Avenue / Yorba Linda Boulevard (#19) – The following 
improvement is necessary to improve the peak hour operations at the intersection to acceptable LOS 
under 2016 With Construction Traffic conditions: 

 Restrict the number of haul trucks in the AM peak period (7 AM to 9 AM) to no more than 15 
loads per hour. With the implementation of the mitigation measure the average delay at the 
intersection of Lakeview Avenue / Yorba Linda Boulevard is anticipated to be 52.7 seconds (LOS 
“D”). 
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Tebo Environmental Consulting, Inc.  
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STUDY AREA  

Based on discussions with City of Yorba Linda Public Works staff, the anticipated haul route for trucking 
activity to the Project site is via Imperial Highway (SR-90). As it is unclear where the source for the 
needed 100,000 cubic yards of fill material will be, two haul route scenarios have been evaluated in 
this assessment. One likely haul route assumes trucks originating from the north via the SR-57 
Freeway, while another assumes trucks originating from the east the SR-91 Freeway. Both origins 
would use Imperial Highway (SR-90) to access the site from the State Highway System. For the 
purposes of this analysis, it has been conservatively assumed that for any peak hour, 100% of the 
heavy trucks could be distributed to SR-57 or 100% of the heavy trucks could be distributed to SR-91. 
Based on this approach, the study area includes the following 22 intersections listed in Table 1 and 
shown on Exhibit 1: 

TABLE 1: INTERSECTION ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction CMP? 

1 SR-57 Southbound Ramps / Imperial Highway (SR-90) Caltrans, City of Brea Yes 

2 SR-57 Northbound Ramps / Imperial Highway (SR-90) Caltrans, City of Fullerton Yes 

3 Associated Road / Imperial Highway (SR-90) Caltrans, City of Fullerton No 

4 Castlegate Lane/Placentia Avenue / Imperial Highway (SR-90) Caltrans, City of Brea No 

5 Kraemer Boulevard / Imperial Highway (SR-90) Caltrans, City of Brea No 

6 Valencia Avenue / Imperial Highway (SR-90) Caltrans, City of Brea Yes 

7 Rose Drive / Imperial Highway (SR-90) Caltrans, City of Placentia Yes 

8 Prospect Avenue / Imperial Highway (SR-90) City of Yorba Linda No 

9 Imperial Highway (SR-90) / Bastanchury Road City of Yorba Linda No 

10 Imperial Highway (SR-90) / Lemon Drive City of Yorba Linda No 

11 Olinda Street / Imperial Highway (SR-90) City of Yorba Linda No 

12 Main Street / Imperial Highway (SR-90) City of Yorba Linda No 

13 Imperial Highway (SR-90) / Yorba Linda Boulevard City of Yorba Linda No 

14 Plumosa Drive / Lemon Drive City of Yorba Linda No 

15 Main Street / Lemon Drive City of Yorba Linda No 

16 School Street / Lemon Drive City of Yorba Linda No 

17 Valencia Avenue / Lemon Drive City of Yorba Linda No 

18 Lakeview Avenue / Lemon Drive City of Yorba Linda No 

19 Lakeview Avenue / Yorba Linda Boulevard City of Yorba Linda No 

20 Imperial Highway (SR-90) / Orangethorpe Avenue Ramp Caltrans, City of Anaheim Yes 

21 Imperial Highway (SR-90) / La Palma Avenue Caltrans, City of Anaheim No 

22 Imperial Highway (SR-90) / SR-91 WB Off-Ramp Caltrans, City of Anaheim Yes 
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ANALYSIS METHODOLOGY 

The intersection analysis methodology used in this assessment and the definition of an intersection 
deficiency for each of the applicable jurisdictions are consistent with Section 2 Methodologies from 
Yorba Linda Commons Traffic Impact Analysis (February 11, 2015, prepared by Urban Crossroads). 

HAUL TRIPS 

Trip Generation volumes are based on peak construction related traffic activity derived from the planned 
construction schedule. Peak traffic activity appears to occur during the grading phase of construction (i.e., 
import of soil), with a maximum of 200 truck loads per day. Peak hour trip generation was then estimated 
conservatively by placing the frequency of the construction related truck trips evenly throughout the 8 
hour workday with the same number of truck trips occurring during AM and PM peak hours as during 
calmer mid-day hours.   

Passenger Car Equivalents (PCE) factors have been applied to the trip generation rates for heavy trucks 
(large 4+-axles).  Consistent with standard traffic engineering practice in Southern California, PCE 
factors have been utilized due to the expected haul truck component of the proposed construction.  
PCE factors allow the typical “real-world” mix of vehicle types to be represented as a single, 
standardized unit, such as the passenger car, for the purposes of level of service analyses.  A PCE factor 
of 3.0 for 4+-axle trucks was applied to the haul truck trips anticipated to be generated by the 
proposed Project.  

The construction related activities of the Project are anticipated to generate 400 daily truck trips (200 
truck-loads with one inbound and one outbound trip), which equates to 1,200 daily PCEs.  Therefore, 
during any given hour between 7:00 AM and 6:00 PM, the construction related activities of the Project 
are expected to generate 50 trips (150 PCEs).  

Employee related passenger car traffic is anticipated to occur outside the AM and PM peak hours. As 
such, construction related passenger car traffic during the peak hours are considered to be nominal. 

Construction related Project trip generation summary is shown on attached Table 2. 

HAUL ROUTES  

As mentioned previously, based on discussions with City of Yorba Linda Public Works staff, the 
following two potential haul routes have been identified for the import of materials to the proposed 
Project:  

1. Southbound SR-57 to southbound Imperial Highway (SR-90) to Lemon Drive to Lakeview 
Avenue to Project site 

2. Westbound SR-91 to northbound Imperial Highway (SR-90) to Yorba Linda Boulevard to 
Lakeview Avenue to Project site. 
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Trucks from southbound Imperial Highway (SR-90) are expected to enter and exit the site via Lemon 
Drive and Lakeview Avenue. Trucks from northbound Imperial Highway (SR-90) are expected to enter 
and exit the site via Yorba Linda Boulevard and Lakeview Avenue. To provide a conservative analysis, 
100% of the peak hour truck trips have been assumed for each of the potential haul routes in this analysis 
(e.g., all of the material being hauled on a given peak hour could be from either of the two haul routes).  

The potential haul routes and trip distribution patterns are shown on Exhibit 2. 

2016 CONDITIONS 

The lane configurations and traffic controls assumed to be in place for 2016 conditions are shown on 
Exhibit 3.  The lane configurations are consistent with existing conditions with the exception of the 
following: 

1. Roadway improvements along Yorba Linda Boulevard include the addition of a 3rd westbound 
through lane at the intersection of Imperial Highway (SR-90) and Yorba Linda Boulevard to 
Lakeview Avenue.  These improvements are currently under construction. 

2. Roadway improvements along Lakeview Avenue between Lemon Drive and Yorba Linda 
Boulevard to accommodate a four-lane divided roadway with turn lanes.  Additional 
intersection improvements include new signal at the existing intersection of Lakeview Avenue 
and Lemon Drive.  Lakeview Avenue will also be improved to accommodate dual northbound 
and southbound left turn lanes at Yorba Linda Boulevard.   These improvements are currently 
under construction. 

2016 WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

The weekday AM and PM peak hour volumes which can be expected for 2016 Without Project traffic 
conditions are shown on Exhibits 4.  The volumes are consistent with Opening Year Cumulative (2016) 
Without Project volumes from Yorba Linda Commons Traffic Impact Analysis (February 11, 2015, 
prepared by Urban Crossroads). 

2016 WITH CONSTRUCTION TRAFFIC VOLUME FORECASTS 

The 2016 With Construction Traffic volumes were calculated by adding the construction related peak 
hour trips to the 2016 Without Project traffic volumes. The 150 PCE trip (75 PCE inbound and 75 PCE 
outbound) were added to the study intersections along Imperial Highway (SR-90) for both haul routes 
(i.e., from/to SR-57 Freeway and from/to SR-91 Freeway). The weekday AM and PM peak hour 
volumes which can be expected for 2016 With Construction Traffic conditions are shown on Exhibit 5. 
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INTERSECTION OPERATIONS ANALYSIS 

2016 WITHOUT PROJECT TRAFFIC CONDITIONS 

LOS calculations were conducted for the study intersections to evaluate their operations under 2016 
Without Project conditions.  As shown in Table 3, the following study area intersections are anticipated 
to operate at unacceptable LOS under 2016 Without Project traffic conditions: 

ID Intersection Location 

12 Main Street / Imperial Highway (SR-90) – LOS “E” AM peak hour only 

21 Imperial Highway (SR-90) / La Palma Avenue – LOS “E” AM and PM peak hours 

A summary of the peak hour intersection LOS for 2016 Without Project conditions are shown on 
Exhibit 6.   

The intersection of Main Street and Imperial Highway (SR-90) is projected to operate at LOS “E” due to 
the high delays experienced by eastbound left turning vehicles from Imperial Highway (SR-90) onto 
Main Street.  These vehicles can avoid these delays by utilizing the upstream signalized intersection at 
Olinda Street.  Pursuant to discussions with City of Anaheim staff, the mitigation measures for the 
intersection of Imperial Highway (SR-90) and La Palma Avenue are not feasible due to the 
intersection’s proximity to the adjacent SR-91 Freeway and Imperial Highway (SR-90) interchange 
which is operated and maintained by Caltrans.  It is our understanding that there are no additional 
improvements planned at the intersection of Imperial Highway at La Palma Avenue and the 
intersection is considered to be built to its ultimate General Plan designation.  As such, mitigation has 
not been recommended at this intersection for the purposes of this analysis.  

The intersection operations analysis worksheets for 2016 Without Project traffic conditions are 
included in Attachment “B”. 

2016 WITH CONSTRUCTION TRAFFIC CONDITIONS 

As shown on Table 3 and illustrated on Exhibit 7, Project construction traffic is not anticipated to 
degrade the LOS at study area intersections with the exception of the intersection of Lakeview Avenue 
/ Yorba Linda Boulevard. The intersection of Lakeview Avenue / Yorba Linda Boulevard is anticipated to 
operate at acceptable LOS “B” with construction traffic based on ICU methodology per City of Yorba 
Linda requirements. However, the addition of construction related traffic is anticipated to increase the 
average delay at during AM peak hour to 60.4 seconds (LOS “E”) based on HCM methodology. 

The intersection operations analysis worksheets for 2016 With Construction Traffic conditions are 
included in Appendix “C”. 
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IMPACTS AND MITIGATION MEASURES  

Imperial Highway (SR-90) is a 6-lane major arterial roadway which currently accommodates through 
volumes in the range of 1500 to 2000 vehicles per hour in each direction. Addition of construction 
traffic (25 trucks per hour in each direction) is not anticipated to cause a significant impact to the 
intersection operations at the study area intersections, with the exception of intersection of Lakeview 
Avenue / Yorba Linda Boulevard.  

The following mitigation measure is recommended to reduce construction traffic delay at this 
intersection: 

Mitigation Measure 1.1 – Lakeview Avenue / Yorba Linda Boulevard (#19) – The following 
improvement is necessary to improve the peak hour operations at the intersection to acceptable LOS 
under 2016 With Construction Traffic conditions: 

 Restrict the number of haul trucks in the AM peak period (7 AM to 9 AM) to no more than 15 
loads per hour. With the implementation of the mitigation measure the average delay at the 
intersection of Lakeview Avenue / Yorba Linda Boulevard is anticipated to be 52.7 seconds (LOS 
“D”). 

The intersection operations analysis worksheets with mitigation measure for 2016 With Construction 
Traffic conditions are provided in Attachment “D”. 

If you have any questions, please contact me directly at (949) 660-1994 x204. 

Respectfully submitted, 
 
URBAN CROSSROADS, INC. 

 

Aric Evatt, PTP        Pranesh Tarikere, PE 
Principal        Senior Engineer 



















Table 2

IN OUT TOTAL

Truck Trips 
(Actual Vehicles)

25 25 50 400

Truck Trips 
(PCEs)

75 75 150 1200

Construction Related Traffic 
Activity

200 truck loads (inludes 1 inbound and 1 outbound 
trip). Assume truck hauling activities to occur within 8 
hours.  (400 one way trips) / 8 hours = 50 hourly trips.

Passenger Car Equivalents (PCEs) = Truck Trips (Non‐
PCEs) x 3

Construction Related Project Haul Trips

PROJECT TRIPS
Peak Hour (AM and PM)

DAILY NOTES



Table 3

2016 With Construction Traffic
Delay (secs.) Level of Delay (secs.) Level of

Traffic ICU (v/c)1 Service ICU (v/c)1 Service

# Intersection Control2 AM PM AM PM AM PM AM PM

1 SR‐57 SB Ramps / Imperial Hwy. (SR‐90) TS 16.0 33.2 B C 19.0 43.1 B D E

2 SR‐57 NB Ramps / Imperial Hwy. (SR‐90) TS 14.5 15.8 B B 14.5 15.8 B B E

3 Associated Rd. / Imperial Hwy. (SR‐90) TS 27.8 31.8 C C 28.1 32.4 C C D

4 Placentia Av. / Imperial Hwy. (SR‐90) TS 24.7 36.5 C D 25.0 42.1 C D D

5 Kraemer Bl. / Imperial Hwy. (SR‐90) TS 32.4 35.5 C D 32.5 35.7 C D D

6 Valencia Av. / Imperial Hwy. (SR‐90) TS 28.0 28.2 C C 28.0 28.4 C C E

7 Rose Dr. / Imperial Hwy (SR‐90) TS 40.7 42.7 D D 41.2 42.7 D D E

8 Prospect Av. / Imperial Hwy. (SR‐90) TS 24.5 26.4 C C 26.6 27.0 C C D

9 Imperial Hwy. (SR‐90) / Bastanchury Rd. TS 38.1 27.2 D C 39.5 28.7 D C D

10 Imperial Hwy. (SR‐90) / Lemon Dr. TS 7.1 7.8 A A 14.9 13.7 B B D

11 Olinda St. / Imperial Hwy. (SR‐90) TS 8.2 11.3 A B 8.2 11.3 A B D

12 Main St. / Imperial Hwy. (SR‐90) CSS 38.7 31.9 E D 38.7 31.9 E D D

13 Imperial Hwy. (SR‐90) / Yorba Linda Bl.4 TS 41.8 45.3 D D 48.2 50.5 D D D

14 Plumosa Dr. / Lemon Dr. AWS 8.4 8.7 A A 9.5 9.8 A A D

15 Main St. / Lemon Dr. AWS 7.9 8.8 A A 8.7 10.1 A A D

16 School St. / Lemon Dr. CSS 9.6 10.0 A B 10.6 10.7 B B D

17 Valencia Av. / Lemon Dr. CSS 9.4 9.6 A A 10.2 10.1 A B D

18 Lakeview Av. / Lemon Dr.4 (ICU) TS 0.28 0.28 A A 0.37 0.37 A A D

Lakeview Av. / Lemon Dr.4 (HCM) TS 17.5 18.9 B B 25.8 23.6 C C D

19 Lakeview Av. / Yorba Linda Bl.4(ICU) TS 0.58 0.58 A A 0.62 0.58 B A D

Lakeview Av. / Yorba Linda Bl.4 (HCM) TS 48.5 39.0 D D 60.4 43.2 E D D

20 Imperial Hwy. (SR‐90) / Orangethorpe Av. Ramp TS 5.7 6.4 A A 5.7 6.4 A A E

21 Imperial Hwy. (SR‐90) / E. La Palma Av. TS 77.9 63.4 E E 77.9 68.1 E E D

22 Imperial Hwy. (SR‐90) / SR‐91 WB Off‐Ramp TS 15.8 15.4 B B 16.9 16.3 B B E
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
1 Per the 2010 Highway Capacity Manual (HCM), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.  HCM delay reported in seconds and ICU reported as a volume‐to‐capacity ratio.
2 TS = Traffic Signal;  CSS = Cross‐Street Stop;  AWS = All‐Way Stop;  CSS = Improvement
3 Per the HCM 2010 methodology, the maximum number of through lanes that can be evaluated at a cross‐street stop controlled intersection is three lanes.
4 Intersection analysis assumes the improvements along Yorba Linda Boulevard and Lakeview Avenue that are currently under construction.

Acceptable 
LOS

Intersection Analysis for 2016 Conditions
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 5/12/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Imperial Highway SR-91 Westbound Ramps Imperial Highway SR-91 Westbound Ramps TOTAL

0 1 0 0 1
0 0 0 1 1
0 2 0 0 2
0 0 0 0 0
0 0 0 0 0
0 1 0 0 1
0 1 0 0 1
0 2 0 0 2
0 7 0 1 8

North Leg East Leg South Leg West Leg
Imperial Highway SR-91 Westbound Ramps Imperial Highway SR-91 Westbound Ramps TOTAL

0 1 0 0 1
0 0 0 0 0
0 2 0 0 2
0 0 0 1 1
0 1 0 1 2
0 0 0 1 1
0 0 0 0 0
0 0 0 0 0
0 4 0 3 7

5:30 PM

TOTAL VOLUMES:
5:45 PM

4:45 PM

4:00 PM

4:30 PM

5:00 PM
5:15 PM

Anaheim
Imperial Highway
SR-91 Westbound Ramps

4:15 PM

7:30 AM

8:30 AM
8:45 AM

TOTAL VOLUMES:

PEDESTRIANS

7:00 AM

7:45 AM
8:00 AM
8:15 AM

7:15 AM



Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 5/12/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Imperial Highway SR-91 Westbound Ramps Imperial Highway SR-91 Westbound Ramps TOTAL

0 1 0 0 1
0 2 0 0 2
0 1 0 0 1
0 0 0 0 0
0 1 0 0 1
0 1 0 0 1
0 0 0 0 0
0 1 0 0 1
0 7 0 0 7

North Leg East Leg South Leg West Leg
Imperial Highway SR-91 Westbound Ramps Imperial Highway SR-91 Westbound Ramps TOTAL

0 2 0 0 2
0 1 0 0 1
0 5 0 0 5
0 0 0 0 0
0 3 0 0 3
0 4 0 0 4
0 2 0 0 2
0 2 0 0 2
0 19 0 0 19

BICYCLES

8:45 AM

Anaheim
Imperial Highway
SR-91 Westbound Ramps

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM

TOTAL VOLUMES:

TOTAL VOLUMES:

4:15 PM
4:30 PM
4:45 PM

4:00 PM

5:00 PM
5:15 PM
5:30 PM
5:45 PM
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2016 WITHOUT PROJECT INTERSECTION OPERATIONS ANALYSIS 

  



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
1: SR-57 SB Ramps & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1312 655 0 1606 311 0 0 0 459 0 365
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1810 1810 0 1796 1900 1792 1774 1743
Adj Flow Rate, veh/h 0 1411 0 0 1727 0 556 0 133
Adj No. of Lanes 0 3 1 0 3 0 2 0 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 5 5 0 4 4 6 0 9
Cap, veh/h 0 3877 1098 0 3848 0 669 0 288
Arrive On Green 0.00 0.71 0.00 0.00 0.71 0.00 0.20 0.00 0.20
Sat Flow, veh/h 0 5429 1538 0 5388 0 3414 0 1470
Grp Volume(v), veh/h 0 1411 0 0 1727 0 556 0 133
Grp Sat Flow(s),veh/h/ln 0 1810 1538 0 1796 0 1707 0 1470
Q Serve(g_s), s 0.0 12.0 0.0 0.0 16.2 0.0 18.8 0.0 9.6
Cycle Q Clear(g_c), s 0.0 12.0 0.0 0.0 16.2 0.0 18.8 0.0 9.6
Prop In Lane 0.00 1.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3877 1098 0 3848 0 669 0 288
V/C Ratio(X) 0.00 0.36 0.00 0.00 0.45 0.00 0.83 0.00 0.46
Avail Cap(c_a), veh/h 0 3877 1098 0 3848 0 669 0 288
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 6.6 0.0 0.0 7.2 0.0 46.3 0.0 42.7
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.4 0.0 11.5 0.0 5.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 6.0 0.0 0.0 8.1 0.0 10.0 0.0 4.3
LnGrp Delay(d),s/veh 0.0 6.7 0.0 0.0 7.6 0.0 57.9 0.0 47.9
LnGrp LOS A A E D
Approach Vol, veh/h 1411 1727 689
Approach Delay, s/veh 6.7 7.6 56.0
Approach LOS A A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 91.0 29.0 91.0
Change Period (Y+Rc), s 5.3 5.5 5.3
Max Green Setting (Gmax), s 33.7 23.5 46.7
Max Q Clear Time (g_c+I1), s 14.0 20.8 18.2
Green Ext Time (p_c), s 18.8 0.5 26.8

Intersection Summary
HCM 2010 Ctrl Delay 16.0
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
2: SR-57 NB Ramps/Commercial Driveway & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 123 1313 0 0 1851 9 506 87 552 0 0 94
Number 5 2 12 1 6 16 7 4 14 3 8 18
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1792 0 0 1827 1900 1792 1801 1792 0 0 1845
Adj Flow Rate, veh/h 129 1382 0 0 1948 5 463 220 286 0 0 51
Adj No. of Lanes 1 3 0 0 4 0 2 1 1 0 0 2
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 6 0 0 4 4 6 4 6 0 0 3
Cap, veh/h 155 3280 0 0 3552 9 1019 537 452 0 0 0
Arrive On Green 0.09 0.61 0.00 0.00 0.97 0.97 0.30 0.30 0.30 0.00 0.00 0.00
Sat Flow, veh/h 1774 5377 0 0 7287 19 3414 1801 1516 0
Grp Volume(v), veh/h 129 1382 0 0 1465 488 463 220 286 0.0
Grp Sat Flow(s),veh/h/ln 1774 1792 0 0 1827 1824 1707 1801 1516
Q Serve(g_s), s 8.6 16.2 0.0 0.0 1.7 1.7 13.2 11.7 19.6
Cycle Q Clear(g_c), s 8.6 16.2 0.0 0.0 1.7 1.7 13.2 11.7 19.6
Prop In Lane 1.00 0.00 0.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 155 3280 0 0 2672 889 1019 537 452
V/C Ratio(X) 0.83 0.42 0.00 0.00 0.55 0.55 0.45 0.41 0.63
Avail Cap(c_a), veh/h 248 3280 0 0 2672 889 1019 537 452
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.66 0.66 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.9 12.3 0.0 0.0 0.8 0.8 34.2 33.7 36.4
Incr Delay (d2), s/veh 6.1 0.4 0.0 0.0 0.2 0.6 1.5 2.3 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 8.1 0.0 0.0 0.6 0.7 6.4 6.1 17.0
LnGrp Delay(d),s/veh 59.9 12.7 0.0 0.0 1.0 1.4 35.6 36.0 43.0
LnGrp LOS E B A A D D D
Approach Vol, veh/h 1511 1953 969
Approach Delay, s/veh 16.7 1.1 37.9
Approach LOS B A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 79.0 41.0 14.7 64.3
Change Period (Y+Rc), s 5.8 * 5.2 * 4.2 5.8
Max Green Setting (Gmax), s 62.2 * 36 * 17 41.2
Max Q Clear Time (g_c+I1), s 18.2 21.6 10.6 3.7
Green Ext Time (p_c), s 40.5 3.4 0.1 34.9

Intersection Summary
HCM 2010 Ctrl Delay 14.5
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
3: Associated Road & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 147 1624 99 78 1736 110 166 185 57 137 309 144
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 165 1825 57 88 1951 67 187 208 35 154 347 82
Adj No. of Lanes 1 3 0 1 4 0 2 2 0 2 1 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 189 2379 74 110 2842 98 245 846 140 239 503 425
Arrive On Green 0.21 0.88 0.88 0.06 0.40 0.40 0.07 0.27 0.27 0.07 0.27 0.27
Sat Flow, veh/h 1774 5390 168 1774 7161 246 3548 3116 515 3548 1863 1575
Grp Volume(v), veh/h 165 1261 621 88 1523 495 187 123 120 154 347 82
Grp Sat Flow(s),veh/h/ln 1774 1863 1832 1774 1863 1818 1774 1863 1768 1774 1863 1575
Q Serve(g_s), s 10.8 14.8 14.8 5.9 27.1 27.1 6.2 6.2 6.4 5.1 20.1 3.6
Cycle Q Clear(g_c), s 10.8 14.8 14.8 5.9 27.1 27.1 6.2 6.2 6.4 5.1 20.1 3.6
Prop In Lane 1.00 0.09 1.00 0.14 1.00 0.29 1.00 1.00
Lane Grp Cap(c), veh/h 189 1644 809 110 2218 722 245 506 480 239 503 425
V/C Ratio(X) 0.87 0.77 0.77 0.80 0.69 0.69 0.76 0.24 0.25 0.64 0.69 0.19
Avail Cap(c_a), veh/h 273 1644 809 155 2218 722 281 506 480 275 503 425
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.76 0.76 0.76 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.4 4.8 4.8 55.5 30.0 30.0 54.9 34.1 34.1 54.6 39.3 19.0
Incr Delay (d2), s/veh 12.3 3.0 5.9 9.0 1.3 4.0 8.5 1.1 1.2 2.6 7.6 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 7.3 7.9 3.2 14.2 14.4 3.3 3.3 3.3 2.6 11.4 1.7
LnGrp Delay(d),s/veh 58.7 7.8 10.7 64.5 31.3 34.0 63.4 35.2 35.4 57.1 46.8 20.0
LnGrp LOS E A B E C C E D D E D B
Approach Vol, veh/h 2047 2106 430 583
Approach Delay, s/veh 12.8 33.4 47.5 45.8
Approach LOS B C D D

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 12.0 58.3 12.8 37.0 17.3 52.9 12.6 37.2
Change Period (Y+Rc), s 4.5 5.3 4.5 4.6 4.5 5.3 4.5 4.6
Max Green Setting (Gmax), s 10.5 48.7 9.5 32.4 18.5 40.7 9.3 32.6
Max Q Clear Time (g_c+I1), s 7.9 16.8 8.2 22.1 12.8 29.1 7.1 8.4
Green Ext Time (p_c), s 0.0 31.0 0.1 1.1 0.1 11.5 0.1 0.8

Intersection Summary
HCM 2010 Ctrl Delay 27.8
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
4: Placentia Avenue/Castlegate Lane & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 11 1507 283 181 1708 15 197 20 172 17 17 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 11 1554 149 187 1761 8 218 0 92 18 18 7
Adj No. of Lanes 1 3 1 1 3 0 2 0 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 68 2088 589 214 2478 11 710 0 314 259 186 72
Arrive On Green 0.08 0.75 0.75 0.12 0.45 0.45 0.20 0.00 0.20 0.15 0.15 0.15
Sat Flow, veh/h 1774 5588 1577 1774 5558 25 3548 0 1571 1774 1278 497
Grp Volume(v), veh/h 11 1554 149 187 1180 589 218 0 92 18 0 25
Grp Sat Flow(s),veh/h/ln 1774 1863 1577 1774 1863 1858 1774 0 1571 1774 0 1775
Q Serve(g_s), s 0.7 19.0 3.5 12.4 30.8 30.8 6.3 0.0 6.0 1.1 0.0 1.5
Cycle Q Clear(g_c), s 0.7 19.0 3.5 12.4 30.8 30.8 6.3 0.0 6.0 1.1 0.0 1.5
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.28
Lane Grp Cap(c), veh/h 68 2088 589 214 1661 828 710 0 314 259 0 259
V/C Ratio(X) 0.16 0.74 0.25 0.87 0.71 0.71 0.31 0.00 0.29 0.07 0.00 0.10
Avail Cap(c_a), veh/h 222 2088 589 290 1661 828 710 0 314 259 0 259
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.51 0.51 0.51 0.67 0.67 0.67 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.6 11.9 10.0 51.9 27.0 27.0 40.9 0.0 40.8 44.2 0.0 44.4
Incr Delay (d2), s/veh 1.2 1.3 0.5 11.4 0.8 1.7 1.1 0.0 2.4 0.5 0.0 0.7
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 0.4 9.4 1.6 6.8 16.1 16.2 3.2 0.0 2.8 0.6 0.0 0.8
LnGrp Delay(d),s/veh 54.8 13.2 10.5 63.2 27.8 28.6 42.0 0.0 43.1 44.7 0.0 45.1
LnGrp LOS D B B E C C D D D D
Approach Vol, veh/h 1714 1956 310 43
Approach Delay, s/veh 13.2 31.4 42.4 45.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 19.0 50.5 22.0 10.3 59.2 28.5
Change Period (Y+Rc), s 4.5 5.7 4.5 5.7 * 5.7 4.5
Max Green Setting (Gmax), s 19.6 39.7 17.5 15.0 * 44 24.0
Max Q Clear Time (g_c+I1), s 14.4 21.0 3.5 2.7 32.8 8.3
Green Ext Time (p_c), s 0.1 17.6 0.0 0.0 11.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 24.7
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
5: S. Kraemer Boulevard & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 164 1164 150 77 1500 132 217 238 90 211 417 114
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 176 1252 81 83 1613 83 233 256 53 227 448 63
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 235 2527 163 139 2422 125 319 860 363 290 829 350
Arrive On Green 0.07 0.49 0.49 0.04 0.46 0.46 0.09 0.23 0.23 0.08 0.22 0.22
Sat Flow, veh/h 3548 5192 336 3548 5268 271 3548 3725 1573 3548 3725 1573
Grp Volume(v), veh/h 176 898 435 83 1140 556 233 256 53 227 448 63
Grp Sat Flow(s),veh/h/ln 1774 1863 1802 1774 1863 1814 1774 1863 1573 1774 1863 1573
Q Serve(g_s), s 5.8 19.6 19.6 2.8 28.6 28.6 7.7 6.8 2.7 7.5 12.8 3.2
Cycle Q Clear(g_c), s 5.8 19.6 19.6 2.8 28.6 28.6 7.7 6.8 2.7 7.5 12.8 3.2
Prop In Lane 1.00 0.19 1.00 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 235 1813 877 139 1712 834 319 860 363 290 829 350
V/C Ratio(X) 0.75 0.50 0.50 0.60 0.67 0.67 0.73 0.30 0.15 0.78 0.54 0.18
Avail Cap(c_a), veh/h 349 1813 877 171 1712 834 438 860 363 408 829 350
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) 0.63 0.63 0.63 0.65 0.65 0.65 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.1 20.8 20.8 56.7 25.2 25.3 53.2 38.1 26.3 54.1 41.2 25.0
Incr Delay (d2), s/veh 1.3 0.6 1.3 1.0 1.3 2.7 2.1 0.9 0.8 4.0 2.5 1.1
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 2.9 10.1 10.0 1.4 15.0 15.0 3.8 3.6 1.3 3.8 6.8 1.5
LnGrp Delay(d),s/veh 56.3 21.4 22.1 57.7 26.6 28.0 55.3 39.0 27.2 58.0 43.8 26.1
LnGrp LOS E C C E C C E D C E D C
Approach Vol, veh/h 1509 1779 542 738
Approach Delay, s/veh 25.7 28.5 44.8 46.6
Approach LOS C C D D

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 8.9 64.1 15.0 32.0 12.1 60.9 14.0 33.0
Change Period (Y+Rc), s * 4.2 5.7 4.2 * 5.3 * 4.2 5.7 4.2 * 5.3
Max Green Setting (Gmax), s * 5.8 53.3 14.8 * 27 * 12 47.3 13.8 * 28
Max Q Clear Time (g_c+I1), s 4.8 21.6 9.7 14.8 7.8 30.6 9.5 8.8
Green Ext Time (p_c), s 0.0 30.7 0.3 3.8 0.1 16.4 0.3 2.8

Intersection Summary
HCM 2010 Ctrl Delay 32.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
6: Valencia Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 172 895 61 112 1820 286 138 132 95 131 182 152
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 177 923 32 115 1876 166 142 136 53 135 188 80
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 239 2897 818 169 2788 788 199 798 337 191 790 333
Arrive On Green 0.07 0.52 0.52 0.05 0.50 0.50 0.06 0.21 0.21 0.05 0.21 0.21
Sat Flow, veh/h 3548 5588 1579 3548 5588 1579 3548 3725 1572 3548 3725 1572
Grp Volume(v), veh/h 177 923 32 115 1876 166 142 136 53 135 188 80
Grp Sat Flow(s),veh/h/ln 1774 1863 1579 1774 1863 1579 1774 1863 1572 1774 1863 1572
Q Serve(g_s), s 5.9 11.4 1.2 3.8 30.4 7.1 4.7 3.6 3.3 4.5 5.0 5.1
Cycle Q Clear(g_c), s 5.9 11.4 1.2 3.8 30.4 7.1 4.7 3.6 3.3 4.5 5.0 5.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 239 2897 818 169 2788 788 199 798 337 191 790 333
V/C Ratio(X) 0.74 0.32 0.04 0.68 0.67 0.21 0.71 0.17 0.16 0.71 0.24 0.24
Avail Cap(c_a), veh/h 378 2897 818 260 2788 788 319 798 337 290 790 333
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) 0.84 0.84 0.84 0.16 0.16 0.16 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.9 16.7 14.2 56.2 22.7 16.8 55.7 38.5 38.3 55.8 39.2 39.3
Incr Delay (d2), s/veh 3.8 0.2 0.1 0.3 0.2 0.1 1.8 0.5 1.0 1.8 0.7 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 6.0 0.5 1.9 15.7 3.1 2.4 1.9 1.5 2.3 2.7 2.4
LnGrp Delay(d),s/veh 58.8 16.9 14.3 56.5 22.9 16.9 57.5 38.9 39.3 57.6 39.9 40.9
LnGrp LOS E B B E C B E D D E D D
Approach Vol, veh/h 1132 2157 331 403
Approach Delay, s/veh 23.4 24.2 47.0 46.1
Approach LOS C C D D

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 9.9 68.4 10.9 30.7 12.3 66.1 10.7 31.0
Change Period (Y+Rc), s * 4.2 6.2 * 4.2 5.3 * 4.2 6.2 * 4.2 5.3
Max Green Setting (Gmax), s * 8.8 55.8 * 11 24.7 * 13 51.8 * 9.8 25.7
Max Q Clear Time (g_c+I1), s 5.8 13.4 6.7 7.1 7.9 32.4 6.5 5.6
Green Ext Time (p_c), s 0.0 40.2 0.1 3.1 0.2 18.9 0.0 3.3

Intersection Summary
HCM 2010 Ctrl Delay 28.0
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
7: Rose Drive & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 134 789 87 200 1529 638 222 288 119 640 575 160
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 144 848 49 215 1644 368 239 310 65 688 618 0
Adj No. of Lanes 1 3 0 2 3 1 2 2 1 2 2 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 1269 73 740 2138 603 881 931 393 860 931 396
Arrive On Green 0.08 0.24 0.24 0.21 0.38 0.38 0.25 0.25 0.25 0.24 0.25 0.00
Sat Flow, veh/h 1774 5232 301 3548 5588 1577 3548 3725 1574 3548 3725 1583
Grp Volume(v), veh/h 144 603 294 215 1644 368 239 310 65 688 618 0
Grp Sat Flow(s),veh/h/ln 1774 1863 1807 1774 1863 1577 1774 1863 1574 1774 1863 1583
Q Serve(g_s), s 9.7 17.6 17.7 6.1 30.9 14.9 6.5 8.2 3.9 21.9 17.9 0.0
Cycle Q Clear(g_c), s 9.7 17.6 17.7 6.1 30.9 14.9 6.5 8.2 3.9 21.9 17.9 0.0
Prop In Lane 1.00 0.17 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 148 903 438 740 2138 603 881 931 393 860 931 396
V/C Ratio(X) 0.97 0.67 0.67 0.29 0.77 0.61 0.27 0.33 0.17 0.80 0.66 0.00
Avail Cap(c_a), veh/h 148 903 438 740 2138 603 881 931 393 860 931 396
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) 0.94 0.94 0.94 0.23 0.23 0.23 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.9 41.1 41.1 40.0 32.4 13.1 36.3 36.8 35.2 42.7 40.5 0.0
Incr Delay (d2), s/veh 63.6 3.7 7.5 0.0 0.5 0.6 0.8 1.0 0.9 7.7 3.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.4 9.5 9.7 3.0 15.9 6.6 3.3 4.3 1.8 11.6 9.7 0.0
LnGrp Delay(d),s/veh 118.5 44.8 48.6 40.0 32.9 13.7 37.1 37.8 36.1 50.4 44.2 0.0
LnGrp LOS F D D D C B D D D D D
Approach Vol, veh/h 1041 2227 614 1306
Approach Delay, s/veh 56.0 30.4 37.3 47.5
Approach LOS E C D D

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 31.5 35.1 34.0 35.2 14.2 52.4 34.3 34.9
Change Period (Y+Rc), s 6.0 * 6 * 4.2 * 5.2 * 4.2 6.0 5.2 * 4.9
Max Green Setting (Gmax), s 11.8 * 29 * 30 * 30 * 10 30.9 28.8 * 30
Max Q Clear Time (g_c+I1), s 8.1 19.7 8.5 19.9 11.7 32.9 23.9 10.2
Green Ext Time (p_c), s 2.0 5.5 0.7 5.4 0.0 0.0 3.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
8: Prospect Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 135 1328 47 19 2052 115 42 66 14 141 89 195
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 169 1660 30 24 2565 93 52 82 9 176 111 192
Adj No. of Lanes 1 3 0 1 3 0 1 1 0 1 1 0
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 954 5711 103 29 2734 98 174 444 49 359 165 285
Arrive On Green 0.36 0.70 0.70 0.02 0.51 0.51 0.27 0.27 0.27 0.27 0.27 0.27
Sat Flow, veh/h 1774 5472 99 1774 5360 193 1069 1649 181 1294 611 1058
Grp Volume(v), veh/h 169 1130 560 24 1776 882 52 0 91 176 0 303
Grp Sat Flow(s),veh/h/ln 1774 1863 1845 1774 1863 1828 1069 0 1830 1294 0 1669
Q Serve(g_s), s 7.8 0.0 0.0 1.6 53.5 54.9 5.5 0.0 4.6 14.5 0.0 19.5
Cycle Q Clear(g_c), s 7.8 0.0 0.0 1.6 53.5 54.9 24.9 0.0 4.6 19.1 0.0 19.5
Prop In Lane 1.00 0.05 1.00 0.11 1.00 0.10 1.00 0.63
Lane Grp Cap(c), veh/h 954 3888 1926 29 1900 932 174 0 492 359 0 449
V/C Ratio(X) 0.18 0.29 0.29 0.81 0.93 0.95 0.30 0.00 0.18 0.49 0.00 0.67
Avail Cap(c_a), veh/h 954 3888 1926 81 1900 932 174 0 492 359 0 449
HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.67 0.67 0.67 0.47 0.47 0.47 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 20.2 0.0 0.0 58.8 27.5 27.9 50.3 0.0 33.7 41.1 0.0 39.2
Incr Delay (d2), s/veh 0.0 0.1 0.3 9.1 5.4 11.1 4.3 0.0 0.8 4.7 0.0 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 3.8 0.1 0.1 0.9 28.8 30.3 1.8 0.0 2.4 5.7 0.0 9.9
LnGrp Delay(d),s/veh 20.3 0.1 0.3 68.0 32.9 38.9 54.6 0.0 34.6 45.8 0.0 47.0
LnGrp LOS C A A E C D D C D D
Approach Vol, veh/h 1859 2682 143 479
Approach Delay, s/veh 2.0 35.2 41.8 46.6
Approach LOS A D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.5 132.1 37.8 71.4 67.2 37.8
Change Period (Y+Rc), s 4.5 6.0 5.5 6.0 * 6 5.5
Max Green Setting (Gmax), s 5.5 66.2 32.3 10.8 * 61 32.3
Max Q Clear Time (g_c+I1), s 3.6 2.0 21.5 9.8 56.9 26.9
Green Ext Time (p_c), s 0.0 52.2 2.4 0.1 4.3 1.6

Intersection Summary
HCM 2010 Ctrl Delay 24.5
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
9: Imperial Highway (SR-90) & Bastanchury Road 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 17 198 275 7 449 679 299 1687 5 252 1348 7
Number 3 8 18 7 4 14 1 6 16 5 2 12
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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 18 213 152 8 483 507 322 1814 0 271 1449 0
Adj No. of Lanes 1 2 0 1 1 1 1 3 1 2 3 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 117 690 468 315 622 526 347 2363 669 323 1779 504
Arrive On Green 0.33 0.33 0.33 0.33 0.33 0.33 0.20 0.42 0.00 0.18 0.64 0.00
Sat Flow, veh/h 566 2067 1404 1010 1863 1576 1774 5588 1583 3548 5588 1583
Grp Volume(v), veh/h 18 191 174 8 483 507 322 1814 0 271 1449 0
Grp Sat Flow(s),veh/h/ln 566 1863 1608 1010 1863 1576 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 3.5 9.1 9.7 0.7 28.0 37.9 21.4 33.3 0.0 8.9 23.5 0.0
Cycle Q Clear(g_c), s 31.5 9.1 9.7 10.4 28.0 37.9 21.4 33.3 0.0 8.9 23.5 0.0
Prop In Lane 1.00 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 117 622 537 315 622 526 347 2363 669 323 1779 504
V/C Ratio(X) 0.15 0.31 0.32 0.03 0.78 0.96 0.93 0.77 0.00 0.84 0.81 0.00
Avail Cap(c_a), veh/h 117 622 537 316 622 527 355 2363 669 355 1779 504
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.84 0.84 0.00
Uniform Delay (d), s/veh 50.1 29.7 29.9 33.8 36.0 39.3 47.5 29.6 0.0 48.2 19.1 0.0
Incr Delay (d2), s/veh 0.6 0.3 0.3 0.0 6.2 30.1 29.4 2.5 0.0 11.9 3.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 4.8 4.4 0.2 15.4 20.9 13.3 17.7 0.0 4.8 12.4 0.0
LnGrp Delay(d),s/veh 50.7 30.0 30.2 33.8 42.1 69.4 76.8 32.1 0.0 60.1 22.7 0.0
LnGrp LOS D C C C D E E C E C
Approach Vol, veh/h 383 998 2136 1720
Approach Delay, s/veh 31.1 55.9 38.8 28.6
Approach LOS C E D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 29.4 44.2 46.3 16.9 56.7 46.3
Change Period (Y+Rc), s 6.0 6.0 6.3 6.0 6.0 6.3
Max Green Setting (Gmax), s 24.0 37.6 40.1 12.0 49.6 40.1
Max Q Clear Time (g_c+I1), s 23.4 25.5 39.9 10.9 35.3 33.5
Green Ext Time (p_c), s 0.0 12.1 0.1 0.1 14.3 3.7

Intersection Summary
HCM 2010 Ctrl Delay 38.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
10: Imperial Highway (SR-90) & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 5 10 42 3 102 0 1916 28 45 1567 8
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 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
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 0 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 9 5 11 45 3 65 0 2060 15 48 1685 5
Adj No. of Lanes 0 1 0 0 1 0 0 3 0 1 3 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, % 2 2 2 2 2 2 0 2 2 2 2 2
Cap, veh/h 79 47 67 89 13 81 0 4228 31 62 4614 14
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.00 0.76 0.76 0.03 0.83 0.83
Sat Flow, veh/h 410 510 723 507 141 878 0 5541 40 1774 5569 17
Grp Volume(v), veh/h 25 0 0 113 0 0 0 1385 690 48 1127 563
Grp Sat Flow(s),veh/h/ln 1644 0 0 1526 0 0 0 1863 1855 1774 1863 1860
Q Serve(g_s), s 0.0 0.0 0.0 7.0 0.0 0.0 0.0 16.8 16.8 3.2 8.9 8.9
Cycle Q Clear(g_c), s 1.6 0.0 0.0 8.7 0.0 0.0 0.0 16.8 16.8 3.2 8.9 8.9
Prop In Lane 0.36 0.44 0.40 0.58 0.00 0.02 1.00 0.01
Lane Grp Cap(c), veh/h 192 0 0 183 0 0 0 2843 1416 62 3087 1541
V/C Ratio(X) 0.13 0.00 0.00 0.62 0.00 0.00 0.00 0.49 0.49 0.78 0.37 0.37
Avail Cap(c_a), veh/h 470 0 0 458 0 0 0 2843 1416 123 3087 1541
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 0.00 0.80 0.80 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.2 0.0 0.0 53.3 0.0 0.0 0.0 5.4 5.4 57.5 2.5 2.5
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 0.5 1.0 7.6 0.3 0.7
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 0.8 0.0 0.0 3.7 0.0 0.0 0.0 8.7 8.8 1.7 4.7 4.8
LnGrp Delay(d),s/veh 50.3 0.0 0.0 54.6 0.0 0.0 0.0 5.8 6.3 65.1 2.9 3.2
LnGrp LOS D D A A E A A
Approach Vol, veh/h 25 113 2075 1738
Approach Delay, s/veh 50.3 54.6 6.0 4.7
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 104.7 15.3 7.9 96.9 15.3
Change Period (Y+Rc), s 5.3 * 4.2 3.7 5.3 * 4.2
Max Green Setting (Gmax), s 77.4 * 33 8.3 65.4 * 33
Max Q Clear Time (g_c+I1), s 10.9 10.7 5.2 18.8 3.6
Green Ext Time (p_c), s 65.2 0.5 0.0 45.9 0.6

Intersection Summary
HCM 2010 Ctrl Delay 7.1
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
11: Olinda Street & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 7 1599 12 27 1930 28 8 2 20 59 2 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 0.99 0.99 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 1900 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 7 1701 7 29 2053 15 9 2 10 63 2 3
Adj No. of Lanes 1 3 0 1 3 0 0 1 1 1 1 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 9 3441 14 36 3512 26 344 71 387 395 165 247
Arrive On Green 0.01 0.62 0.62 0.04 1.00 1.00 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1774 5561 23 1774 5540 40 1179 290 1574 1388 671 1007
Grp Volume(v), veh/h 7 1139 569 29 1380 688 11 0 10 63 0 5
Grp Sat Flow(s),veh/h/ln1774 1863 1859 1774 1863 1855 1469 0 1574 1388 0 1678
Q Serve(g_s), s 0.5 20.2 20.2 1.9 0.0 0.0 0.1 0.0 0.6 4.3 0.0 0.3
Cycle Q Clear(g_c), s 0.5 20.2 20.2 1.9 0.0 0.0 0.6 0.0 0.6 4.9 0.0 0.3
Prop In Lane 1.00 0.01 1.00 0.02 0.82 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 9 2305 1150 36 2362 1176 416 0 387 395 0 412
V/C Ratio(X) 0.76 0.49 0.49 0.80 0.58 0.58 0.03 0.00 0.03 0.16 0.00 0.01
Avail Cap(c_a), veh/h 74 2305 1150 118 2362 1176 416 0 387 395 0 412
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 59.6 12.6 12.6 57.3 0.0 0.0 34.3 0.0 34.3 36.2 0.0 34.2
Incr Delay (d2), s/veh 34.7 0.7 1.4 13.9 1.1 2.1 0.1 0.0 0.1 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 10.5 10.7 1.1 0.3 0.7 0.3 0.0 0.3 1.7 0.0 0.1
LnGrp Delay(d),s/veh 94.3 13.3 14.0 71.2 1.1 2.1 34.4 0.0 34.5 36.4 0.0 34.2
LnGrp LOS F B B E A A C C D C
Approach Vol, veh/h 1715 2097 21 68
Approach Delay, s/veh 13.8 2.4 34.5 36.2
Approach LOS B A C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.4 79.6 34.0 4.6 81.4 34.0
Change Period (Y+Rc), s 4.0 5.3 4.5 4.0 5.3 4.5
Max Green Setting (Gmax), s8.0 68.7 29.5 5.0 71.7 29.5
Max Q Clear Time (g_c+I1), s3.9 22.2 6.9 2.5 2.0 2.6
Green Ext Time (p_c), s 0.0 44.5 0.2 0.0 65.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
12: Imperial Highway (SR-90) & Main Street 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Intersection
Int Delay, s/veh 0.2
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 9 1670 1970 34 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 135 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 1722 2031 35 0 14
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 2066 0 - 0 2755 1033
          Stage 1 - - - - 2048 -
          Stage 2 - - - - 707 -
Critical Hdwy 5.34 - - - 5.74 7.14
Critical Hdwy Stg 1 - - - - 6.64 -
Critical Hdwy Stg 2 - - - - 6.04 -
Follow-up Hdwy 3.12 - - - 3.82 3.92
Pot Cap-1 Maneuver 116 - - - *106 197
          Stage 1 - - - - *53 -
          Stage 2 - - - - *535 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver 116 - - - *98 197
Mov Cap-2 Maneuver - - - - *98 -
          Stage 1 - - - - *53 -
          Stage 2 - - - - *494 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 24.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 116 - - - 197
HCM Lane V/C Ratio 0.08 - - - 0.073
HCM Control Delay (s) 38.7 - - - 24.7
HCM Lane LOS E - - - C
HCM 95th %tile Q(veh) 0.3 - - - 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
13: Imperial Highway (SR-90) & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 55 428 245 173 602 656 323 1214 197 443 1146 68
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 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 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 57 446 135 180 627 354 336 1265 106 461 1194 37
Adj No. of Lanes 1 3 0 1 3 2 1 3 0 2 3 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 73 1004 292 206 1770 1451 361 1685 141 508 1511 47
Arrive On Green 0.04 0.24 0.24 0.12 0.32 0.32 0.20 0.33 0.33 0.29 0.56 0.56
Sat Flow, veh/h 1774 4157 1209 1774 5588 3152 1774 5085 426 3548 5391 167
Grp Volume(v), veh/h 57 398 183 180 627 354 336 927 444 461 825 406
Grp Sat Flow(s),veh/h/ln 1774 1863 1640 1774 1863 1576 1774 1863 1785 1774 1863 1832
Q Serve(g_s), s 3.8 10.9 11.4 12.0 10.4 8.2 22.3 26.6 26.6 15.0 21.0 21.0
Cycle Q Clear(g_c), s 3.8 10.9 11.4 12.0 10.4 8.2 22.3 26.6 26.6 15.0 21.0 21.0
Prop In Lane 1.00 0.74 1.00 1.00 1.00 0.24 1.00 0.09
Lane Grp Cap(c), veh/h 73 900 396 206 1770 1451 361 1235 592 508 1044 513
V/C Ratio(X) 0.78 0.44 0.46 0.87 0.35 0.24 0.93 0.75 0.75 0.91 0.79 0.79
Avail Cap(c_a), veh/h 86 900 396 219 1770 1451 396 1235 592 553 1044 513
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
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 57.0 38.6 38.8 52.1 31.6 19.7 47.0 35.7 35.7 42.1 23.6 23.6
Incr Delay (d2), s/veh 26.3 1.6 3.8 27.3 0.2 0.1 26.2 4.2 8.5 17.2 6.1 11.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 5.8 5.6 7.4 5.4 3.6 13.5 14.4 14.5 8.5 11.4 12.0
LnGrp Delay(d),s/veh 83.3 40.2 42.7 79.4 31.7 19.8 73.2 39.9 44.2 59.2 29.7 35.4
LnGrp LOS F D D E C B E D D E C D
Approach Vol, veh/h 638 1161 1707 1692
Approach Delay, s/veh 44.8 35.5 47.6 39.1
Approach LOS D D D D

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 28.6 38.9 9.1 43.3 22.5 45.1 18.2 34.3
Change Period (Y+Rc), s * 4.2 5.3 * 4.2 5.3 5.3 5.3 * 4.2 5.3
Max Green Setting (Gmax), s * 27 30.4 * 5.8 38.0 18.7 37.4 * 15 29.0
Max Q Clear Time (g_c+I1), s 24.3 23.0 5.8 12.4 17.0 28.6 14.0 13.4
Green Ext Time (p_c), s 0.1 7.0 0.0 14.3 0.1 8.2 0.0 10.3

Intersection Summary
HCM 2010 Ctrl Delay 41.8
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
14: Lemon Drive & Plumosa Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBU EBL EBT WBU WBT WBR SBU SBL SBR
Vol, veh/h 0 41 36 0 54 45 0 60 93
Peak Hour Factor 0.92 0.77 0.77 0.92 0.77 0.77 0.92 0.77 0.77
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 53 47 0 70 58 0 78 121
Number of Lanes 0 0 1 0 1 1 0 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 8.9 8 8.4
HCM LOS A A A
          

Lane EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 53% 0% 0% 100% 0%
Vol Thru, % 47% 100% 0% 0% 0%
Vol Right, % 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 77 54 45 60 93
LT Vol 41 0 0 60 0
Through Vol 36 54 0 0 0
RT Vol 0 0 45 0 93
Lane Flow Rate 100 70 58 78 121
Geometry Grp 4 7 7 7 7
Degree of Util (X) 0.141 0.1 0.072 0.121 0.147
Departure Headway (Hd) 5.065 5.115 4.412 5.595 4.39
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 709 701 812 642 818
Service Time 3.088 2.839 2.135 3.318 2.113
HCM Lane V/C Ratio 0.141 0.1 0.071 0.121 0.148
HCM Control Delay 8.9 8.4 7.5 9.1 7.9
HCM Lane LOS A A A A A
HCM 95th-tile Q 0.5 0.3 0.2 0.4 0.5



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
15: Main Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Intersection
Intersection Delay, s/veh 7.9
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 4 82 5 0 16 87 5 0 9 6 24 0 4 2 5
Peak Hour Factor 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 4 91 6 0 18 97 6 0 10 7 27 0 4 2 6
Number of Lanes 0 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 2
HCM Control Delay 8 8 7.4 7.4
HCM LOS A A A A
                 

Lane NBLn1 EBLn1 EBLn2WBLn1 SBLn1
Vol Left, % 23% 5% 0% 15% 36%
Vol Thru, % 15% 95% 0% 81% 18%
Vol Right, % 62% 0% 100% 5% 45%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 39 86 5 108 11
LT Vol 9 4 0 16 4
Through Vol 6 82 0 87 2
RT Vol 24 0 5 5 5
Lane Flow Rate 43 96 6 120 12
Geometry Grp 2 7 7 5 2
Degree of Util (X) 0.05 0.125 0.006 0.14 0.015
Departure Headway (Hd) 4.135 4.717 3.993 4.21 4.291
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 871 757 891 844 839
Service Time 2.136 2.467 1.742 2.274 2.293
HCM Lane V/C Ratio 0.049 0.127 0.007 0.142 0.014
HCM Control Delay 7.4 8.1 6.8 8 7.4
HCM Lane LOS A A A A A
HCM 95th-tile Q 0.2 0.4 0 0.5 0



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
16: School Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 12

Intersection
Int Delay, s/veh 1.6
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 81 3 2 105 14 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 64 64 64 64 64 64
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 127 5 3 164 22 38
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 127 0 297 127
          Stage 1 - - - - 127 -
          Stage 2 - - - - 170 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1459 - 694 923
          Stage 1 - - - - 899 -
          Stage 2 - - - - 860 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1459 - 693 923
Mov Cap-2 Maneuver - - - - 716 -
          Stage 1 - - - - 899 -
          Stage 2 - - - - 858 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 834 - - 1459 -
HCM Lane V/C Ratio 0.071 - - 0.002 -
HCM Control Delay (s) 9.6 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
17: Valencia Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 13

Intersection
Int Delay, s/veh 0.9
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 103 2 2 104 3 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 65 65 65 65 65 65
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 158 3 3 160 5 26
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 162 0 326 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 166 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1417 - 668 885
          Stage 1 - - - - 869 -
          Stage 2 - - - - 863 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1417 - 667 885
Mov Cap-2 Maneuver - - - - 699 -
          Stage 1 - - - - 869 -
          Stage 2 - - - - 861 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.4
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 851 - - 1417 -
HCM Lane V/C Ratio 0.036 - - 0.002 -
HCM Control Delay (s) 9.4 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
18: Lakeview Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 49 82 61 251 454 45
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 54 90 67 276 499 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 220 196 87 2978 2390 234
Arrive On Green 0.12 0.12 0.02 0.26 0.72 0.72
Sat Flow, veh/h 1774 1583 1774 3725 3340 327
Grp Volume(v), veh/h 54 90 67 276 278 270
Grp Sat Flow(s),veh/h/ln 1774 1583 1774 1863 1863 1804
Q Serve(g_s), s 3.3 6.3 4.5 6.7 6.0 6.0
Cycle Q Clear(g_c), s 3.3 6.3 4.5 6.7 6.0 6.0
Prop In Lane 1.00 1.00 1.00 0.18
Lane Grp Cap(c), veh/h 220 196 87 2978 1333 1291
V/C Ratio(X) 0.25 0.46 0.77 0.09 0.21 0.21
Avail Cap(c_a), veh/h 479 428 308 2978 1333 1291
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.99 0.99 1.00 1.00
Uniform Delay (d), s/veh 47.5 48.8 58.4 11.3 5.7 5.7
Incr Delay (d2), s/veh 1.2 3.5 5.4 0.1 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 5.8 2.4 3.5 3.2 3.1
LnGrp Delay(d),s/veh 48.7 52.4 63.7 11.4 6.1 6.1
LnGrp LOS D D E B A A
Approach Vol, veh/h 144 343 548
Approach Delay, s/veh 51.0 21.6 6.1
Approach LOS D C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 100.5 19.5 10.1 90.5
Change Period (Y+Rc), s 4.6 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 78.4 32.4 * 21 53.4
Max Q Clear Time (g_c+I1), s 8.7 8.3 6.5 8.0
Green Ext Time (p_c), s 13.0 0.9 0.1 12.1

Intersection Summary
HCM 2010 Ctrl Delay 17.5
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
19: Lakeview Avenue & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 142 688 219 276 1129 59 221 155 142 103 299 115
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 161 782 132 314 1283 35 251 176 89 117 340 72
Adj No. of Lanes 1 3 0 1 3 0 2 2 1 2 2 0
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 187 1159 194 340 1810 49 946 993 420 509 429 90
Arrive On Green 0.11 0.25 0.25 0.19 0.33 0.33 0.27 0.27 0.27 0.10 0.10 0.10
Sat Flow, veh/h 1774 4664 781 1774 5414 148 3548 3725 1574 3548 2990 625
Grp Volume(v), veh/h 161 623 291 314 883 435 251 176 89 117 210 202
Grp Sat Flow(s),veh/h/ln1774 1863 1719 1774 1863 1836 1774 1863 1574 1774 1863 1752
Q Serve(g_s), s 10.7 18.1 18.4 20.9 24.8 24.8 6.7 4.4 5.3 3.7 13.2 13.5
Cycle Q Clear(g_c), s 10.7 18.1 18.4 20.9 24.8 24.8 6.7 4.4 5.3 3.7 13.2 13.5
Prop In Lane 1.00 0.45 1.00 0.08 1.00 1.00 1.00 0.36
Lane Grp Cap(c), veh/h 187 925 427 340 1245 614 946 993 420 509 267 251
V/C Ratio(X) 0.86 0.67 0.68 0.92 0.71 0.71 0.27 0.18 0.21 0.23 0.79 0.80
Avail Cap(c_a), veh/h 210 925 427 373 1245 614 946 993 420 509 267 251
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99
Uniform Delay (d), s/veh 52.8 40.7 40.8 47.6 34.8 34.8 34.7 33.9 34.2 48.1 52.5 52.6
Incr Delay (d2), s/veh 24.1 3.9 8.5 26.0 2.4 4.7 0.7 0.4 1.1 1.0 20.4 23.0
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/ln6.5 9.9 9.7 12.7 13.2 13.4 3.4 2.3 2.4 1.9 8.3 8.2
LnGrp Delay(d),s/veh 76.9 44.6 49.3 73.6 37.2 39.6 35.4 34.3 35.3 49.2 72.8 75.6
LnGrp LOS E D D E D D D C D D E E
Approach Vol, veh/h 1075 1632 516 529
Approach Delay, s/veh 50.7 44.9 35.0 68.6
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s27.2 34.4 36.6 21.8 16.9 44.7 21.8 36.6
Change Period (Y+Rc), s* 4.2 4.6 4.6 4.6 * 4.2 4.6 4.6 4.6
Max Green Setting (Gmax), s* 25 27.6 32.0 17.2 * 14 38.6 17.2 32.0
Max Q Clear Time (g_c+I1), s22.9 20.4 8.7 15.5 12.7 26.8 5.7 7.3
Green Ext Time (p_c), s 0.1 6.9 1.9 1.0 0.0 11.1 0.5 7.5

Intersection Summary
HCM 2010 Ctrl Delay 48.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
20: Imperial Highway (SR-90) & Imperial/Orangethorpe Ramp 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 693 394 1567 1795 188
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 0 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 0 773 443 1761 2017 159
Adj No. of Lanes 0 2 2 3 4 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 2 2 2 2 2
Cap, veh/h 0 0 934 5160 4396 934
Arrive On Green 0.00 0.00 0.26 0.92 0.59 0.59
Sat Flow, veh/h 0 3548 5588 7451 1583
Grp Volume(v), veh/h 0.0 443 1761 2017 159
Grp Sat Flow(s),veh/h/ln 1774 1863 1863 1583
Q Serve(g_s), s 6.3 2.1 9.1 2.7
Cycle Q Clear(g_c), s 6.3 2.1 9.1 2.7
Prop In Lane 1.00 1.00
Lane Grp Cap(c), veh/h 934 5160 4396 934
V/C Ratio(X) 0.47 0.34 0.46 0.17
Avail Cap(c_a), veh/h 934 5160 4396 934
HCM Platoon Ratio 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.77 0.77 1.00 1.00
Uniform Delay (d), s/veh 18.6 0.3 6.9 5.6
Incr Delay (d2), s/veh 1.3 0.1 0.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 1.0 4.7 3.8
LnGrp Delay(d),s/veh 19.9 0.4 7.3 6.0
LnGrp LOS B A A A
Approach Vol, veh/h 2204 2176
Approach Delay, s/veh 4.3 7.2
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6
Phs Duration (G+Y+Rc), s 60.0 20.0 40.0
Change Period (Y+Rc), s 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 35.8 * 16 15.8
Max Q Clear Time (g_c+I1), s 4.1 8.3 11.1
Green Ext Time (p_c), s 31.5 0.5 4.7

Intersection Summary
HCM 2010 Ctrl Delay 5.7
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
21: Imperial Highway (SR-90) & La Palma Avenue 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 126 160 337 655 872 306 810 1530 454 199 1864 426
Number 7 4 14 3 8 18 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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 135 172 185 704 938 173 871 1645 248 214 2004 329
Adj No. of Lanes 2 2 2 2 3 1 2 3 2 2 4 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 182 807 1432 436 1609 705 842 2127 1201 563 2251 476
Arrive On Green 0.05 0.22 0.22 0.12 0.29 0.29 0.24 0.38 0.38 0.16 0.30 0.30
Sat Flow, veh/h 3548 3725 3145 3548 5588 1575 3548 5588 3154 3548 7451 1575
Grp Volume(v), veh/h 135 172 185 704 938 173 871 1645 248 214 2004 329
Grp Sat Flow(s),veh/h/ln 1774 1863 1572 1774 1863 1575 1774 1863 1577 1774 1863 1575
Q Serve(g_s), s 5.4 5.5 1.4 17.8 20.8 1.4 34.4 37.5 5.4 7.8 37.2 22.4
Cycle Q Clear(g_c), s 5.4 5.5 1.4 17.8 20.8 1.4 34.4 37.5 5.4 7.8 37.2 22.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 182 807 1432 436 1609 705 842 2127 1201 563 2251 476
V/C Ratio(X) 0.74 0.21 0.13 1.62 0.58 0.25 1.03 0.77 0.21 0.38 0.89 0.69
Avail Cap(c_a), veh/h 230 1130 1706 436 2019 820 842 2127 1201 563 2251 476
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 0.38 0.38 0.38
Uniform Delay (d), s/veh 67.8 46.7 10.4 63.6 44.2 14.4 55.3 39.4 14.9 54.6 48.3 31.5
Incr Delay (d2), s/veh 6.4 0.3 0.1 287.8 0.7 0.4 40.3 2.8 0.4 0.1 2.4 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 2.9 1.3 26.1 10.8 3.2 21.5 19.7 2.4 3.8 19.6 10.2
LnGrp Delay(d),s/veh 74.3 46.9 10.4 351.4 44.9 14.8 95.6 42.2 15.3 54.7 50.7 34.6
LnGrp LOS E D B F D B F D B D D C
Approach Vol, veh/h 492 1815 2764 2547
Approach Delay, s/veh 40.7 160.9 56.6 48.9
Approach LOS D F E D

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 27.2 59.8 22.0 36.0 38.6 48.4 11.6 46.3
Change Period (Y+Rc), s 4.2 * 4.6 * 4.2 4.6 4.2 * 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 10.4 * 55 * 18 44.0 21.8 * 44 * 9.4 52.4
Max Q Clear Time (g_c+I1), s 9.8 39.5 19.8 7.5 36.4 39.2 7.4 22.8
Green Ext Time (p_c), s 0.2 13.8 0.0 21.0 0.0 4.4 0.0 18.4

Intersection Summary
HCM 2010 Ctrl Delay 77.9
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
22: Imperial Highway (SR-90) & SR-91 WB Off-Ramp 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 421 771 2023 0 0 1924
Number 3 18 2 12 1 6
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
Adj Sat Flow, veh/h/ln 1872 1863 1845 0 0 1881
Adj Flow Rate, veh/h 381 767 2107 0 0 2004
Adj No. of Lanes 1 2 4 0 0 3
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 1 2 3 0 0 1
Cap, veh/h 525 932 3669 0 0 2970
Arrive On Green 0.29 0.29 0.58 0.00 0.00 0.58
Sat Flow, veh/h 1783 3167 6862 0 0 5474
Grp Volume(v), veh/h 381 767 2107 0 0 2004
Grp Sat Flow(s),veh/h/ln 1783 1583 1586 0 0 1712
Q Serve(g_s), s 15.3 18.0 16.8 0.0 0.0 21.6
Cycle Q Clear(g_c), s 15.3 18.0 16.8 0.0 0.0 21.6
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 525 932 3669 0 0 2970
V/C Ratio(X) 0.73 0.82 0.57 0.00 0.00 0.67
Avail Cap(c_a), veh/h 687 1219 3669 0 0 2970
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 25.3 26.3 10.7 0.0 0.0 11.7
Incr Delay (d2), s/veh 2.7 3.6 0.7 0.0 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.9 8.3 7.5 0.0 0.0 10.4
LnGrp Delay(d),s/veh 28.0 29.9 11.3 0.0 0.0 12.9
LnGrp LOS C C B B
Approach Vol, veh/h 1148 2107 2004
Approach Delay, s/veh 29.3 11.3 12.9
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 51.3 51.3 28.7
Change Period (Y+Rc), s 5.0 5.0 5.2
Max Green Setting (Gmax), s 39.0 39.0 30.8
Max Q Clear Time (g_c+I1), s 18.8 23.6 20.0
Green Ext Time (p_c), s 19.6 15.0 3.5

Intersection Summary
HCM 2010 Ctrl Delay 15.8
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
1: SR-57 SB Ramps & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1612 843 0 2055 559 0 0 0 715 0 524
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 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
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1845 0 1859 1900 1863 1851 1827
Adj Flow Rate, veh/h 0 1662 0 0 2119 0 823 0 183
Adj No. of Lanes 0 3 1 0 3 0 2 0 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 3 0 2 2 2 0 4
Cap, veh/h 0 3991 1120 0 3983 0 695 0 304
Arrive On Green 0.00 0.71 0.00 0.00 0.71 0.00 0.20 0.00 0.20
Sat Flow, veh/h 0 5588 1568 0 5577 0 3548 0 1553
Grp Volume(v), veh/h 0 1662 0 0 2119 0 823 0 183
Grp Sat Flow(s),veh/h/ln 0 1863 1568 0 1859 0 1774 0 1553
Q Serve(g_s), s 0.0 14.5 0.0 0.0 21.0 0.0 23.5 0.0 12.9
Cycle Q Clear(g_c), s 0.0 14.5 0.0 0.0 21.0 0.0 23.5 0.0 12.9
Prop In Lane 0.00 1.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3991 1120 0 3983 0 695 0 304
V/C Ratio(X) 0.00 0.42 0.00 0.00 0.53 0.00 1.18 0.00 0.60
Avail Cap(c_a), veh/h 0 3991 1120 0 3983 0 695 0 304
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 7.0 0.0 0.0 7.9 0.0 48.3 0.0 44.0
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.5 0.0 97.2 0.0 8.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.4 0.0 0.0 10.8 0.0 20.9 0.0 6.3
LnGrp Delay(d),s/veh 0.0 7.1 0.0 0.0 8.4 0.0 145.5 0.0 52.5
LnGrp LOS A A F D
Approach Vol, veh/h 1662 2119 1006
Approach Delay, s/veh 7.1 8.4 128.6
Approach LOS A A F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 91.0 29.0 91.0
Change Period (Y+Rc), s 5.3 5.5 5.3
Max Green Setting (Gmax), s 31.7 23.5 48.7
Max Q Clear Time (g_c+I1), s 16.5 25.5 23.0
Green Ext Time (p_c), s 15.0 0.0 25.2

Intersection Summary
HCM 2010 Ctrl Delay 33.2
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
2: SR-57 NB Ramps/Commercial Driveway & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 188 1731 0 0 2068 16 744 68 474 0 0 295
Number 5 2 12 1 6 16 7 4 14 3 8 18
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 0.99 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
Adj Sat Flow, veh/h/ln 1900 1863 0 0 1863 1900 1827 1851 1845 0 0 1881
Adj Flow Rate, veh/h 196 1803 0 0 2154 9 902 0 234 0 0 157
Adj No. of Lanes 1 3 0 0 4 0 3 0 1 0 0 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 2 0 0 2 2 4 0 3 0 0 1
Cap, veh/h 224 3688 0 0 3716 16 1296 0 387 0 0 0
Arrive On Green 0.12 0.66 0.00 0.00 1.00 1.00 0.25 0.00 0.25 0.00 0.00 0.00
Sat Flow, veh/h 1810 5588 0 0 7415 31 5220 0 1558 0
Grp Volume(v), veh/h 196 1803 0 0 1623 540 902 0 234 0.0
Grp Sat Flow(s),veh/h/ln 1810 1863 0 0 1863 1857 1740 0 1558
Q Serve(g_s), s 12.8 19.4 0.0 0.0 0.0 0.0 18.8 0.0 15.9
Cycle Q Clear(g_c), s 12.8 19.4 0.0 0.0 0.0 0.0 18.8 0.0 15.9
Prop In Lane 1.00 0.00 0.00 0.02 1.00 1.00
Lane Grp Cap(c), veh/h 224 3688 0 0 2800 931 1296 0 387
V/C Ratio(X) 0.87 0.49 0.00 0.00 0.58 0.58 0.70 0.00 0.60
Avail Cap(c_a), veh/h 314 3688 0 0 2800 931 1296 0 387
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.56 0.56 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.6 10.2 0.0 0.0 0.0 0.0 41.0 0.0 39.9
Incr Delay (d2), s/veh 13.9 0.5 0.0 0.0 0.2 0.6 3.1 0.0 6.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 10.0 0.0 0.0 0.1 0.2 9.4 0.0 14.3
LnGrp Delay(d),s/veh 65.5 10.7 0.0 0.0 0.2 0.6 44.1 0.0 46.7
LnGrp LOS E B A A D D
Approach Vol, veh/h 1999 2163 1136
Approach Delay, s/veh 16.1 0.3 44.6
Approach LOS B A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 85.0 35.0 19.1 65.9
Change Period (Y+Rc), s 5.8 * 5.2 * 4.2 5.8
Max Green Setting (Gmax), s 67.1 * 30 * 21 42.1
Max Q Clear Time (g_c+I1), s 21.4 20.8 14.8 2.0
Green Ext Time (p_c), s 44.2 3.1 0.1 39.0

Intersection Summary
HCM 2010 Ctrl Delay 15.8
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
3: Associated Road & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 211 1858 151 122 1980 148 183 273 100 272 313 222
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 222 1956 81 128 2084 82 193 287 59 286 329 119
Adj No. of Lanes 1 3 0 1 4 0 2 2 0 2 1 1
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 245 2300 95 154 2707 106 251 636 129 399 472 399
Arrive On Green 0.28 0.86 0.86 0.09 0.38 0.38 0.07 0.21 0.21 0.11 0.25 0.25
Sat Flow, veh/h 1774 5328 220 1774 7120 280 3548 3005 608 3548 1863 1574
Grp Volume(v), veh/h 222 1366 671 128 1635 531 193 176 170 286 329 119
Grp Sat Flow(s),veh/h/ln 1774 1863 1823 1774 1863 1812 1774 1863 1750 1774 1863 1574
Q Serve(g_s), s 14.5 22.6 22.9 8.5 30.8 30.8 6.4 9.9 10.2 9.3 19.2 5.2
Cycle Q Clear(g_c), s 14.5 22.6 22.9 8.5 30.8 30.8 6.4 9.9 10.2 9.3 19.2 5.2
Prop In Lane 1.00 0.12 1.00 0.15 1.00 0.35 1.00 1.00
Lane Grp Cap(c), veh/h 245 1608 787 154 2125 689 251 394 370 399 472 399
V/C Ratio(X) 0.91 0.85 0.85 0.83 0.77 0.77 0.77 0.45 0.46 0.72 0.70 0.30
Avail Cap(c_a), veh/h 318 1608 787 200 2125 689 281 394 370 429 472 399
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.80 0.80 0.80 0.59 0.59 0.59 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.7 6.2 6.2 53.9 32.6 32.6 54.8 41.2 41.3 51.4 40.6 18.4
Incr Delay (d2), s/veh 17.7 4.7 9.2 10.3 1.6 4.9 9.2 3.6 4.0 4.3 8.3 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 11.6 12.4 4.6 16.1 16.3 3.5 5.5 5.3 4.8 11.0 2.5
LnGrp Delay(d),s/veh 60.4 10.9 15.5 64.2 34.2 37.5 64.0 44.8 45.3 55.7 48.9 20.3
LnGrp LOS E B B E C D E D D E D C
Approach Vol, veh/h 2259 2294 539 734
Approach Delay, s/veh 17.1 36.7 51.8 46.9
Approach LOS B D D D

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 14.9 57.1 13.0 35.0 21.1 50.9 18.0 30.0
Change Period (Y+Rc), s 4.5 5.3 4.5 4.6 4.5 5.3 4.5 4.6
Max Green Setting (Gmax), s 13.5 47.7 9.5 30.4 21.5 39.7 14.5 25.4
Max Q Clear Time (g_c+I1), s 10.5 24.9 8.4 21.2 16.5 32.8 11.3 12.2
Green Ext Time (p_c), s 0.0 22.6 0.1 1.0 0.1 6.9 0.3 1.0

Intersection Summary
HCM 2010 Ctrl Delay 31.8
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
4: Placentia Avenue/Castlegate Lane & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 1936 268 225 1937 47 256 58 265 31 29 13
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 21 1976 139 230 1977 25 303 0 142 32 30 6
Adj No. of Lanes 1 3 1 1 3 0 2 0 1 1 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 1955 552 256 2319 29 710 0 314 259 220 44
Arrive On Green 0.13 0.70 0.70 0.14 0.42 0.42 0.20 0.00 0.20 0.15 0.15 0.15
Sat Flow, veh/h 1774 5588 1577 1774 5506 70 3548 0 1571 1774 1508 302
Grp Volume(v), veh/h 21 1976 139 230 1337 665 303 0 142 32 0 36
Grp Sat Flow(s),veh/h/ln 1774 1863 1577 1774 1863 1850 1774 0 1571 1774 0 1810
Q Serve(g_s), s 1.3 42.0 3.9 15.3 38.9 38.9 9.0 0.0 9.5 1.9 0.0 2.1
Cycle Q Clear(g_c), s 1.3 42.0 3.9 15.3 38.9 38.9 9.0 0.0 9.5 1.9 0.0 2.1
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 112 1955 552 256 1569 779 710 0 314 259 0 264
V/C Ratio(X) 0.19 1.01 0.25 0.90 0.85 0.85 0.43 0.00 0.45 0.12 0.00 0.14
Avail Cap(c_a), veh/h 222 1955 552 273 1569 779 710 0 314 259 0 264
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.38 0.38 0.38 0.65 0.65 0.65 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.7 18.0 12.3 50.5 31.4 31.4 42.0 0.0 42.2 44.6 0.0 44.7
Incr Delay (d2), s/veh 0.6 15.2 0.4 19.9 3.0 5.8 1.9 0.0 4.6 1.0 0.0 1.1
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 23.4 1.7 8.9 20.5 21.0 4.6 0.0 4.5 1.0 0.0 1.1
LnGrp Delay(d),s/veh 50.4 33.2 12.7 70.4 34.3 37.2 43.9 0.0 46.8 45.6 0.0 45.7
LnGrp LOS D F B E C D D D D D
Approach Vol, veh/h 2136 2232 445 68
Approach Delay, s/veh 32.0 38.9 44.8 45.7
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.8 47.7 22.0 13.3 56.2 28.5
Change Period (Y+Rc), s 4.5 5.7 4.5 5.7 * 5.7 4.5
Max Green Setting (Gmax), s 18.5 40.8 17.5 15.0 * 44 24.0
Max Q Clear Time (g_c+I1), s 17.3 44.0 4.1 3.3 40.9 11.5
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 3.3 0.7

Intersection Summary
HCM 2010 Ctrl Delay 36.5
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
5: S. Kraemer Boulevard & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 201 1525 184 153 1546 135 290 342 94 262 451 179
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 209 1589 98 159 1610 81 302 356 58 273 470 94
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 268 2397 148 216 2349 118 396 829 350 337 767 324
Arrive On Green 0.08 0.46 0.46 0.06 0.45 0.45 0.11 0.22 0.22 0.09 0.21 0.21
Sat Flow, veh/h 3548 5209 321 3548 5275 265 3548 3725 1573 3548 3725 1572
Grp Volume(v), veh/h 209 1136 551 159 1137 554 302 356 58 273 470 94
Grp Sat Flow(s),veh/h/ln 1774 1863 1805 1774 1863 1815 1774 1863 1573 1774 1863 1572
Q Serve(g_s), s 6.9 28.4 28.5 5.3 29.2 29.3 9.9 9.9 2.9 9.1 13.8 4.9
Cycle Q Clear(g_c), s 6.9 28.4 28.5 5.3 29.2 29.3 9.9 9.9 2.9 9.1 13.8 4.9
Prop In Lane 1.00 0.18 1.00 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 268 1714 830 216 1659 808 396 829 350 337 767 324
V/C Ratio(X) 0.78 0.66 0.66 0.74 0.69 0.69 0.76 0.43 0.17 0.81 0.61 0.29
Avail Cap(c_a), veh/h 378 1714 830 290 1659 808 497 829 350 438 767 324
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) 0.26 0.26 0.26 0.85 0.85 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.5 25.2 25.2 55.4 26.6 26.6 51.8 40.1 25.3 53.2 43.3 26.1
Incr Delay (d2), s/veh 1.1 0.5 1.1 3.3 2.0 4.0 3.9 1.6 1.0 6.5 3.6 2.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 14.6 14.3 2.7 15.5 15.5 5.1 5.3 1.4 4.7 7.4 2.3
LnGrp Delay(d),s/veh 55.5 25.7 26.3 58.7 28.5 30.6 55.7 41.7 26.3 59.8 46.9 28.4
LnGrp LOS E C C E C C E D C E D C
Approach Vol, veh/h 1896 1850 716 837
Approach Delay, s/veh 29.1 31.7 46.4 49.0
Approach LOS C C D D

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 11.5 60.9 17.6 30.0 13.3 59.1 15.6 32.0
Change Period (Y+Rc), s * 4.2 5.7 4.2 * 5.3 * 4.2 5.7 4.2 * 5.3
Max Green Setting (Gmax), s * 9.8 49.3 16.8 * 25 * 13 46.3 14.8 * 27
Max Q Clear Time (g_c+I1), s 7.3 30.5 11.9 15.8 8.9 31.3 11.1 11.9
Green Ext Time (p_c), s 0.0 18.6 0.4 3.4 0.1 14.9 0.3 3.5

Intersection Summary
HCM 2010 Ctrl Delay 35.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
6: Valencia Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 155 1755 105 80 1271 143 88 169 96 216 176 125
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 163 1847 56 84 1338 80 93 178 57 227 185 67
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 2 1
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 223 2779 785 139 2646 747 149 767 324 326 953 403
Arrive On Green 0.06 0.50 0.50 0.04 0.47 0.47 0.04 0.21 0.21 0.09 0.26 0.26
Sat Flow, veh/h 3548 5588 1579 3548 5588 1578 3548 3725 1572 3548 3725 1574
Grp Volume(v), veh/h 163 1847 56 84 1338 80 93 178 57 227 185 67
Grp Sat Flow(s),veh/h/ln 1774 1863 1579 1774 1863 1578 1774 1863 1572 1774 1863 1574
Q Serve(g_s), s 5.4 29.8 1.7 2.8 19.9 2.2 3.1 4.8 3.1 7.4 4.7 3.2
Cycle Q Clear(g_c), s 5.4 29.8 1.7 2.8 19.9 2.2 3.1 4.8 3.1 7.4 4.7 3.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 223 2779 785 139 2646 747 149 767 324 326 953 403
V/C Ratio(X) 0.73 0.66 0.07 0.60 0.51 0.11 0.63 0.23 0.18 0.70 0.19 0.17
Avail Cap(c_a), veh/h 349 2779 785 231 2646 747 260 767 324 438 953 403
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) 0.66 0.66 0.66 0.74 0.74 0.74 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.2 22.6 8.7 56.7 21.9 7.7 56.6 39.7 28.4 52.9 35.0 22.7
Incr Delay (d2), s/veh 3.0 0.8 0.1 1.2 0.5 0.2 1.6 0.7 1.2 1.4 0.5 0.9
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 2.7 15.4 0.7 1.4 10.3 1.0 1.6 2.5 1.4 3.7 2.4 1.5
LnGrp Delay(d),s/veh 58.2 23.5 8.8 57.9 22.4 7.9 58.2 40.4 29.6 54.3 35.4 23.6
LnGrp LOS E C A E C A E D C D D C
Approach Vol, veh/h 2066 1502 328 479
Approach Delay, s/veh 25.8 23.6 43.6 42.7
Approach LOS C C D D

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 8.9 65.9 9.2 36.0 11.8 63.0 15.2 30.0
Change Period (Y+Rc), s * 4.2 6.2 4.2 * 5.3 * 4.2 6.2 4.2 * 5.3
Max Green Setting (Gmax), s * 7.8 52.8 8.8 * 31 * 12 48.8 14.8 * 25
Max Q Clear Time (g_c+I1), s 4.8 31.8 5.1 6.7 7.4 21.9 9.4 6.8
Green Ext Time (p_c), s 0.0 20.7 0.2 1.9 0.2 26.4 0.2 1.5

Intersection Summary
HCM 2010 Ctrl Delay 28.2
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
7: Rose Drive & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 214 1330 112 170 1046 710 223 624 87 793 410 142
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 221 1371 58 175 1078 414 230 643 47 818 423 0
Adj No. of Lanes 1 3 0 2 3 1 2 2 1 2 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 2252 95 228 2258 637 881 934 395 881 934 397
Arrive On Green 0.08 0.42 0.42 0.13 0.81 0.81 0.25 0.25 0.25 0.25 0.25 0.00
Sat Flow, veh/h 1774 5322 225 3548 5588 1577 3548 3725 1574 3548 3725 1583
Grp Volume(v), veh/h 221 960 469 175 1078 414 230 643 47 818 423 0
Grp Sat Flow(s),veh/h/ln 1774 1863 1822 1774 1863 1577 1774 1863 1574 1774 1863 1583
Q Serve(g_s), s 10.0 24.0 24.0 5.7 7.2 8.8 6.3 18.8 2.8 27.0 11.5 0.0
Cycle Q Clear(g_c), s 10.0 24.0 24.0 5.7 7.2 8.8 6.3 18.8 2.8 27.0 11.5 0.0
Prop In Lane 1.00 0.12 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 148 1576 771 228 2258 637 881 934 395 881 934 397
V/C Ratio(X) 1.49 0.61 0.61 0.77 0.48 0.65 0.26 0.69 0.12 0.93 0.45 0.00
Avail Cap(c_a), veh/h 148 1576 771 242 2258 637 881 934 395 881 934 397
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.71 0.71 0.71 0.52 0.52 0.52 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 55.0 26.9 26.9 51.4 7.6 3.8 36.3 40.7 36.2 44.1 38.0 0.0
Incr Delay (d2), s/veh 246.4 1.3 2.5 6.2 0.2 1.7 0.7 4.1 0.6 17.2 1.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.0 12.5 12.5 3.0 3.6 3.7 3.2 10.2 1.3 15.3 6.1 0.0
LnGrp Delay(d),s/veh 301.4 28.1 29.4 57.6 7.7 5.5 37.0 44.8 36.8 61.3 39.6 0.0
LnGrp LOS F C C E A A D D D E D
Approach Vol, veh/h 1650 1667 920 1241
Approach Delay, s/veh 65.1 12.4 42.5 53.9
Approach LOS E B D D

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 11.9 57.3 35.0 35.0 14.2 55.0 35.0 35.0
Change Period (Y+Rc), s * 4.2 6.0 5.2 * 4.9 * 4.2 6.0 5.2 * 4.9
Max Green Setting (Gmax), s * 8.2 32.6 29.8 * 30 * 10 30.8 28.8 * 30
Max Q Clear Time (g_c+I1), s 7.7 26.0 8.3 13.5 12.0 10.8 29.0 20.8
Green Ext Time (p_c), s 0.0 6.5 4.0 3.2 0.0 19.3 0.0 3.7

Intersection Summary
HCM 2010 Ctrl Delay 42.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
8: Prospect Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 239 1858 70 43 1696 161 41 88 12 165 83 221
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 260 2020 40 47 1843 136 45 96 6 179 90 173
Adj No. of Lanes 1 3 0 1 3 0 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 380 2821 56 262 2313 170 230 499 31 375 164 314
Arrive On Green 0.28 0.69 0.69 0.15 0.45 0.45 0.29 0.29 0.29 0.29 0.29 0.29
Sat Flow, veh/h 1774 5461 108 1774 5141 378 1109 1735 108 1282 569 1094
Grp Volume(v), veh/h 260 1377 683 47 1334 645 45 0 102 179 0 263
Grp Sat Flow(s),veh/h/ln 1774 1863 1843 1774 1863 1794 1109 0 1843 1282 0 1663
Q Serve(g_s), s 15.6 27.3 27.4 2.8 36.8 37.1 4.3 0.0 5.0 14.7 0.0 16.1
Cycle Q Clear(g_c), s 15.6 27.3 27.4 2.8 36.8 37.1 20.4 0.0 5.0 19.7 0.0 16.1
Prop In Lane 1.00 0.06 1.00 0.21 1.00 0.06 1.00 0.66
Lane Grp Cap(c), veh/h 380 1925 952 262 1676 807 230 0 530 375 0 478
V/C Ratio(X) 0.68 0.72 0.72 0.18 0.80 0.80 0.20 0.00 0.19 0.48 0.00 0.55
Avail Cap(c_a), veh/h 380 1925 952 262 1676 807 230 0 530 375 0 478
HCM Platoon Ratio 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.28 0.28 0.28 0.79 0.79 0.79 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.3 13.3 13.4 44.8 28.3 28.3 44.8 0.0 32.2 39.7 0.0 36.2
Incr Delay (d2), s/veh 1.2 0.6 1.3 0.1 3.2 6.6 1.9 0.0 0.8 4.3 0.0 4.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.7 14.0 14.0 1.4 19.6 19.8 1.4 0.0 2.7 5.7 0.0 8.0
LnGrp Delay(d),s/veh 40.5 14.0 14.7 44.9 31.5 34.9 46.7 0.0 33.1 44.0 0.0 40.7
LnGrp LOS D B B D C C D C D D
Approach Vol, veh/h 2320 2026 147 442
Approach Delay, s/veh 17.2 32.9 37.2 42.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 22.5 68.0 40.0 30.5 60.0 40.0
Change Period (Y+Rc), s 4.5 6.0 5.5 4.5 * 6 5.5
Max Green Setting (Gmax), s 7.5 62.0 34.5 15.8 * 54 34.5
Max Q Clear Time (g_c+I1), s 4.8 29.4 21.7 17.6 39.1 22.4
Green Ext Time (p_c), s 0.1 31.2 2.4 0.0 14.5 2.4

Intersection Summary
HCM 2010 Ctrl Delay 26.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
9: Imperial Highway (SR-90) & Bastanchury Road 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 378 247 5 255 314 246 1504 0 550 1677 9
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 10 382 128 5 258 192 248 1519 0 556 1694 0
Adj No. of Lanes 1 2 0 1 1 1 1 3 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 144 577 191 133 402 339 275 1919 544 1024 2664 755
Arrive On Green 0.22 0.22 0.22 0.22 0.22 0.22 0.16 0.34 0.00 0.58 0.95 0.00
Sat Flow, veh/h 934 2677 885 884 1863 1572 1774 5588 1583 3548 5588 1583
Grp Volume(v), veh/h 10 264 246 5 258 192 248 1519 0 556 1694 0
Grp Sat Flow(s),veh/h/ln 934 1863 1699 884 1863 1572 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 1.2 15.6 15.9 0.6 15.1 13.1 16.5 29.4 0.0 11.6 4.3 0.0
Cycle Q Clear(g_c), s 16.3 15.6 15.9 16.5 15.1 13.1 16.5 29.4 0.0 11.6 4.3 0.0
Prop In Lane 1.00 0.52 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 144 402 366 133 402 339 275 1919 544 1024 2664 755
V/C Ratio(X) 0.07 0.66 0.67 0.04 0.64 0.57 0.90 0.79 0.00 0.54 0.64 0.00
Avail Cap(c_a), veh/h 242 598 545 226 598 504 340 1919 544 1024 2664 755
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.67 0.67 0.00
Uniform Delay (d), s/veh 50.3 43.0 43.2 50.7 42.9 42.1 49.8 35.5 0.0 20.5 1.6 0.0
Incr Delay (d2), s/veh 0.2 1.8 2.1 0.1 1.7 1.5 20.5 3.4 0.0 0.2 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 8.2 7.7 0.2 8.0 5.8 9.6 15.7 0.0 5.6 1.8 0.0
LnGrp Delay(d),s/veh 50.5 44.9 45.3 50.9 44.6 43.5 70.3 39.0 0.0 20.7 2.3 0.0
LnGrp LOS D D D D D D E D C A
Approach Vol, veh/h 520 455 1767 2250
Approach Delay, s/veh 45.2 44.2 43.4 6.9
Approach LOS D D D A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.6 63.2 32.2 40.6 47.2 32.2
Change Period (Y+Rc), s 6.0 6.0 6.3 6.0 6.0 6.3
Max Green Setting (Gmax), s 23.0 40.2 38.5 22.0 41.2 38.5
Max Q Clear Time (g_c+I1), s 18.5 6.3 18.5 13.6 31.4 18.3
Green Ext Time (p_c), s 0.1 30.8 5.1 5.0 8.7 5.1

Intersection Summary
HCM 2010 Ctrl Delay 27.2
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
10: Imperial Highway (SR-90) & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 14 1 9 31 4 106 0 1636 36 109 1874 27
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 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
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 0 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 15 1 9 33 4 58 0 1722 19 115 1973 14
Adj No. of Lanes 0 1 0 0 1 0 0 3 0 1 3 0
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 0 2 2 2 2 2
Cap, veh/h 107 16 42 74 14 74 0 4039 45 140 4666 33
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0.73 0.73 0.08 0.84 0.84
Sat Flow, veh/h 753 205 539 426 176 943 0 5516 61 1774 5542 39
Grp Volume(v), veh/h 25 0 0 95 0 0 0 1163 578 115 1326 661
Grp Sat Flow(s),veh/h/ln 1497 0 0 1545 0 0 0 1863 1852 1774 1863 1856
Q Serve(g_s), s 0.0 0.0 0.0 5.4 0.0 0.0 0.0 14.6 14.6 7.7 10.5 10.5
Cycle Q Clear(g_c), s 1.7 0.0 0.0 7.2 0.0 0.0 0.0 14.6 14.6 7.7 10.5 10.5
Prop In Lane 0.60 0.36 0.35 0.61 0.00 0.03 1.00 0.02
Lane Grp Cap(c), veh/h 166 0 0 162 0 0 0 2727 1356 140 3137 1563
V/C Ratio(X) 0.15 0.00 0.00 0.59 0.00 0.00 0.00 0.43 0.43 0.82 0.42 0.42
Avail Cap(c_a), veh/h 446 0 0 460 0 0 0 2727 1356 241 3137 1563
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 0.00 0.85 0.85 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.7 0.0 0.0 54.2 0.0 0.0 0.0 6.3 6.3 54.4 2.3 2.3
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.3 0.0 0.0 0.0 0.4 0.8 4.4 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 0.0 3.1 0.0 0.0 0.0 7.6 7.7 3.9 5.3 5.5
LnGrp Delay(d),s/veh 51.8 0.0 0.0 55.4 0.0 0.0 0.0 6.7 7.1 58.8 2.7 3.2
LnGrp LOS D E A A E A A
Approach Vol, veh/h 25 95 1741 2102
Approach Delay, s/veh 51.8 55.4 6.8 5.9
Approach LOS D E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 106.3 13.7 13.2 93.2 13.7
Change Period (Y+Rc), s 5.3 * 4.2 3.7 5.3 * 4.2
Max Green Setting (Gmax), s 77.4 * 33 16.3 57.4 * 33
Max Q Clear Time (g_c+I1), s 12.5 9.2 9.7 16.6 3.7
Green Ext Time (p_c), s 63.6 0.4 0.0 40.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
11: Olinda Street & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 46 1795 73 53 1597 41 21 16 37 48 6 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 0.99 0.99 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 1900 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 48 1870 54 55 1664 22 22 17 20 50 6 6
Adj No. of Lanes 1 3 0 1 3 0 0 1 1 1 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 62 3240 93 70 3326 44 252 183 387 371 210 210
Arrive On Green 0.03 0.60 0.60 0.08 1.00 1.00 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1774 5404 156 1774 5502 73 835 743 1574 1358 853 853
Grp Volume(v), veh/h 48 1289 635 55 1127 559 39 0 20 50 0 12
Grp Sat Flow(s),veh/h/ln1774 1863 1834 1774 1863 1850 1577 0 1574 1358 0 1706
Q Serve(g_s), s 3.2 25.4 25.5 3.7 0.0 0.0 0.5 0.0 1.2 3.5 0.0 0.6
Cycle Q Clear(g_c), s 3.2 25.4 25.5 3.7 0.0 0.0 2.0 0.0 1.2 5.5 0.0 0.6
Prop In Lane 1.00 0.08 1.00 0.04 0.56 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 62 2234 1100 70 2252 1118 435 0 387 371 0 419
V/C Ratio(X) 0.78 0.58 0.58 0.78 0.50 0.50 0.09 0.00 0.05 0.13 0.00 0.03
Avail Cap(c_a), veh/h 148 2234 1100 148 2252 1118 435 0 387 371 0 419
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.5 14.7 14.7 54.7 0.0 0.0 34.9 0.0 34.6 37.0 0.0 34.4
Incr Delay (d2), s/veh 6.9 1.0 2.0 6.9 0.8 1.6 0.4 0.0 0.3 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 13.4 13.5 1.9 0.2 0.5 1.0 0.0 0.5 1.4 0.0 0.3
LnGrp Delay(d),s/veh 64.4 15.7 16.7 61.6 0.8 1.6 35.3 0.0 34.8 37.2 0.0 34.4
LnGrp LOS E B B E A A D C D C
Approach Vol, veh/h 1972 1741 59 62
Approach Delay, s/veh 17.2 3.0 35.1 36.6
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.8 77.2 34.0 8.2 77.8 34.0
Change Period (Y+Rc), s 4.0 5.3 4.5 4.0 5.3 4.5
Max Green Setting (Gmax), s10.0 66.7 29.5 10.0 66.7 29.5
Max Q Clear Time (g_c+I1), s5.7 27.5 7.5 5.2 2.0 4.0
Green Ext Time (p_c), s 0.0 37.3 0.4 0.0 59.8 0.4

Intersection Summary
HCM 2010 Ctrl Delay 11.3
HCM 2010 LOS B



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
12: Imperial Highway (SR-90) & Main Street 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Intersection
Int Delay, s/veh 0.3
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 12 1868 1656 37 0 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 135 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 2053 1820 41 0 38
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1860 0 - 0 2687 930
          Stage 1 - - - - 1840 -
          Stage 2 - - - - 847 -
Critical Hdwy 5.34 - - - 5.74 7.14
Critical Hdwy Stg 1 - - - - 6.64 -
Critical Hdwy Stg 2 - - - - 6.04 -
Follow-up Hdwy 3.12 - - - 3.82 3.92
Pot Cap-1 Maneuver 147 - - - *157 231
          Stage 1 - - - - *72 -
          Stage 2 - - - - *491 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver 147 - - - *144 231
Mov Cap-2 Maneuver - - - - *144 -
          Stage 1 - - - - *72 -
          Stage 2 - - - - *447 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 23.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 147 - - - 231
HCM Lane V/C Ratio 0.09 - - - 0.167
HCM Control Delay (s) 31.9 - - - 23.7
HCM Lane LOS D - - - C
HCM 95th %tile Q(veh) 0.3 - - - 0.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
13: Imperial Highway (SR-90) & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 101 651 215 167 657 461 336 1080 177 615 1096 80
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 103 664 115 170 670 250 343 1102 96 628 1118 43
Adj No. of Lanes 1 3 0 1 3 2 1 3 0 2 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 127 1201 205 196 1662 1561 373 1351 118 699 1354 52
Arrive On Green 0.07 0.26 0.26 0.11 0.30 0.30 0.21 0.27 0.27 0.39 0.51 0.51
Sat Flow, veh/h 1774 4649 794 1774 5588 3151 1774 5067 441 3548 5345 205
Grp Volume(v), veh/h 103 530 249 170 670 250 343 810 388 628 779 382
Grp Sat Flow(s),veh/h/ln 1774 1863 1717 1774 1863 1575 1774 1863 1782 1774 1863 1825
Q Serve(g_s), s 6.9 14.8 15.1 11.3 11.5 1.1 22.7 24.4 24.5 19.9 21.3 21.3
Cycle Q Clear(g_c), s 6.9 14.8 15.1 11.3 11.5 1.1 22.7 24.4 24.5 19.9 21.3 21.3
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.25 1.00 0.11
Lane Grp Cap(c), veh/h 127 962 444 196 1662 1561 373 993 475 699 944 462
V/C Ratio(X) 0.81 0.55 0.56 0.87 0.40 0.16 0.92 0.82 0.82 0.90 0.83 0.83
Avail Cap(c_a), veh/h 130 962 444 204 1676 1569 381 993 475 699 944 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
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 54.9 38.5 38.6 52.5 33.7 7.0 46.4 41.2 41.2 35.3 27.4 27.4
Incr Delay (d2), s/veh 28.3 2.3 5.0 28.1 0.2 0.1 26.1 7.3 14.4 14.2 8.2 15.4
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 4.4 7.9 7.7 7.1 5.9 1.4 13.9 13.6 14.0 11.0 11.9 12.6
LnGrp Delay(d),s/veh 83.2 40.8 43.6 80.6 33.9 7.1 72.5 48.6 55.6 49.5 35.5 42.8
LnGrp LOS F D D F C A E D E D D D
Approach Vol, veh/h 882 1090 1541 1789
Approach Delay, s/veh 46.5 35.0 55.7 42.0
Approach LOS D D E D

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 30.5 35.7 12.8 41.0 28.9 37.3 17.5 36.3
Change Period (Y+Rc), s 5.3 * 5.3 * 4.2 5.3 5.3 5.3 * 4.2 5.3
Max Green Setting (Gmax), s 25.8 * 30 * 8.8 36.0 23.1 32.0 * 14 31.0
Max Q Clear Time (g_c+I1), s 24.7 23.3 8.9 13.5 21.9 26.5 13.3 17.1
Green Ext Time (p_c), s 0.1 4.6 0.0 14.6 0.2 3.7 0.0 10.2

Intersection Summary
HCM 2010 Ctrl Delay 45.3
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
14: Lemon Drive & Plumosa Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Intersection
Intersection Delay, s/veh 8.7
Intersection LOS A

Movement EBU EBL EBT WBU WBT WBR SBU SBL SBR
Vol, veh/h 0 49 97 0 100 65 0 58 41
Peak Hour Factor 0.92 0.87 0.87 0.92 0.87 0.87 0.92 0.87 0.87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 56 111 0 115 75 0 67 47
Number of Lanes 0 0 1 0 1 1 0 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 9.4 8.2 8.6
HCM LOS A A A
          

Lane EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 34% 0% 0% 100% 0%
Vol Thru, % 66% 100% 0% 0% 0%
Vol Right, % 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 146 100 65 58 41
LT Vol 49 0 0 58 0
Through Vol 97 100 0 0 0
RT Vol 0 0 65 0 41
Lane Flow Rate 168 115 75 67 47
Geometry Grp 4 7 7 7 7
Degree of Util (X) 0.229 0.159 0.089 0.109 0.061
Departure Headway (Hd) 4.911 4.988 4.285 5.879 4.672
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 732 721 838 611 766
Service Time 2.933 2.709 2.006 3.608 2.401
HCM Lane V/C Ratio 0.23 0.16 0.089 0.11 0.061
HCM Control Delay 9.4 8.7 7.4 9.3 7.7
HCM Lane LOS A A A A A
HCM 95th-tile Q 0.9 0.6 0.3 0.4 0.2



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
15: Main Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
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Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 8 137 35 0 28 135 9 0 22 6 40 0 5 0 12
Peak Hour Factor 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 10 165 42 0 34 163 11 0 27 7 48 0 6 0 14
Number of Lanes 0 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 2
HCM Control Delay 8.9 9.1 8.2 7.8
HCM LOS A A A A
                 

Lane NBLn1 EBLn1 EBLn2WBLn1 SBLn1
Vol Left, % 32% 6% 0% 16% 29%
Vol Thru, % 9% 94% 0% 78% 0%
Vol Right, % 59% 0% 100% 5% 71%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 68 145 35 172 17
LT Vol 22 8 0 28 5
Through Vol 6 137 0 135 0
RT Vol 40 0 35 9 12
Lane Flow Rate 82 175 42 207 20
Geometry Grp 2 7 7 5 2
Degree of Util (X) 0.106 0.241 0.05 0.26 0.026
Departure Headway (Hd) 4.642 4.963 4.232 4.517 4.648
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 772 725 847 796 769
Service Time 2.67 2.685 1.954 2.54 2.684
HCM Lane V/C Ratio 0.106 0.241 0.05 0.26 0.026
HCM Control Delay 8.2 9.3 7.2 9.1 7.8
HCM Lane LOS A A A A A
HCM 95th-tile Q 0.4 0.9 0.2 1 0.1



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
16: School Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
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Intersection
Int Delay, s/veh 1.4
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 196 1 3 138 9 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 225 1 3 159 10 47
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 225 0 391 225
          Stage 1 - - - - 225 -
          Stage 2 - - - - 166 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1344 - 613 814
          Stage 1 - - - - 812 -
          Stage 2 - - - - 863 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1344 - 612 814
Mov Cap-2 Maneuver - - - - 660 -
          Stage 1 - - - - 812 -
          Stage 2 - - - - 861 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 10
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 781 - - 1344 -
HCM Lane V/C Ratio 0.074 - - 0.003 -
HCM Control Delay (s) 10 - - 7.7 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
17: Valencia Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 13

Intersection
Int Delay, s/veh 0.1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 236 1 2 141 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 254 1 2 152 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 255 0 410 254
          Stage 1 - - - - 254 -
          Stage 2 - - - - 156 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1310 - 598 785
          Stage 1 - - - - 788 -
          Stage 2 - - - - 872 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1310 - 597 785
Mov Cap-2 Maneuver - - - - 648 -
          Stage 1 - - - - 788 -
          Stage 2 - - - - 870 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 785 - - 1310 -
HCM Lane V/C Ratio 0.004 - - 0.002 -
HCM Control Delay (s) 9.6 - - 7.8 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
18: Lakeview Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 119 119 97 417 317 46
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 127 127 103 444 337 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 222 198 127 2974 2203 317
Arrive On Green 0.12 0.12 0.14 1.00 0.69 0.69
Sat Flow, veh/h 1774 1583 1774 3725 3184 459
Grp Volume(v), veh/h 127 127 103 444 196 190
Grp Sat Flow(s),veh/h/ln 1774 1583 1774 1863 1863 1780
Q Serve(g_s), s 8.1 9.2 6.8 0.0 4.3 4.4
Cycle Q Clear(g_c), s 8.1 9.2 6.8 0.0 4.3 4.4
Prop In Lane 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 222 198 127 2974 1289 1231
V/C Ratio(X) 0.57 0.64 0.81 0.15 0.15 0.15
Avail Cap(c_a), veh/h 538 480 396 2974 1289 1231
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.99 0.99 1.00 1.00
Uniform Delay (d), s/veh 49.5 49.9 50.6 0.0 6.4 6.4
Incr Delay (d2), s/veh 4.9 7.2 4.6 0.1 0.3 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 4.3 8.3 3.5 0.0 2.3 2.3
LnGrp Delay(d),s/veh 54.4 57.2 55.3 0.1 6.6 6.6
LnGrp LOS D E E A A A
Approach Vol, veh/h 254 547 386
Approach Delay, s/veh 55.8 10.5 6.6
Approach LOS E B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 100.4 19.6 12.8 87.6
Change Period (Y+Rc), s 4.6 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 74.4 36.4 * 27 43.4
Max Q Clear Time (g_c+I1), s 2.0 11.2 8.8 6.4
Green Ext Time (p_c), s 13.4 1.9 0.1 11.7

Intersection Summary
HCM 2010 Ctrl Delay 18.9
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
19: Lakeview Avenue & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 155 1206 96 154 973 63 178 265 239 135 178 130
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 157 1218 56 156 983 36 180 268 140 136 180 70
Adj No. of Lanes 1 3 0 1 3 0 2 2 1 2 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 184 1873 86 183 1890 69 949 997 421 446 325 122
Arrive On Green 0.10 0.35 0.35 0.10 0.35 0.35 0.27 0.27 0.27 0.17 0.17 0.17
Sat Flow, veh/h 1774 5300 244 1774 5357 196 3548 3725 1574 3548 2586 969
Grp Volume(v), veh/h 157 856 418 156 683 336 180 268 140 136 128 122
Grp Sat Flow(s),veh/h/ln1774 1863 1819 1774 1863 1827 1774 1863 1574 1774 1863 1692
Q Serve(g_s), s 10.4 23.1 23.2 10.4 17.4 17.5 4.7 6.8 8.6 4.0 7.5 8.0
Cycle Q Clear(g_c), s 10.4 23.1 23.2 10.4 17.4 17.5 4.7 6.8 8.6 4.0 7.5 8.0
Prop In Lane 1.00 0.13 1.00 0.11 1.00 1.00 1.00 0.57
Lane Grp Cap(c), veh/h 184 1316 643 183 1314 645 949 997 421 446 234 213
V/C Ratio(X) 0.85 0.65 0.65 0.85 0.52 0.52 0.19 0.27 0.33 0.30 0.55 0.57
Avail Cap(c_a), veh/h 266 1316 643 266 1314 645 949 997 421 446 234 213
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 52.9 32.6 32.6 52.9 30.8 30.8 33.9 34.7 35.3 45.4 46.8 47.0
Incr Delay (d2), s/veh 11.7 2.5 5.1 11.5 0.7 1.5 0.4 0.7 2.1 1.7 8.6 10.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 12.3 12.5 5.7 9.1 9.0 2.4 3.6 4.0 2.1 4.4 4.3
LnGrp Delay(d),s/veh 64.6 35.1 37.6 64.4 31.5 32.3 34.4 35.4 37.4 47.1 55.4 57.5
LnGrp LOS E D D E C C C D D D E E
Approach Vol, veh/h 1431 1175 588 386
Approach Delay, s/veh 39.1 36.1 35.5 53.1
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.6 47.0 36.7 19.7 16.7 46.9 19.7 36.7
Change Period (Y+Rc), s* 4.2 4.6 4.6 4.6 * 4.2 4.6 4.6 4.6
Max Green Setting (Gmax), s* 18 36.8 32.1 15.1 * 18 36.8 15.1 32.1
Max Q Clear Time (g_c+I1), s12.4 25.2 6.7 10.0 12.4 19.5 6.0 10.6
Green Ext Time (p_c), s 0.1 11.0 1.3 2.5 0.1 16.0 0.5 6.7

Intersection Summary
HCM 2010 Ctrl Delay 39.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
20: Imperial Highway (SR-90) & Imperial/Orangethorpe Ramp 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 430 663 1851 1477 307
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 0 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 0 457 713 1990 1588 283
Adj No. of Lanes 0 2 2 3 4 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 2 2 2
Cap, veh/h 0 0 934 5160 4396 934
Arrive On Green 0.00 0.00 0.26 0.92 0.59 0.59
Sat Flow, veh/h 0 3548 5588 7451 1583
Grp Volume(v), veh/h 0.0 713 1990 1588 283
Grp Sat Flow(s),veh/h/ln 1774 1863 1863 1583
Q Serve(g_s), s 11.1 2.5 6.7 5.4
Cycle Q Clear(g_c), s 11.1 2.5 6.7 5.4
Prop In Lane 1.00 1.00
Lane Grp Cap(c), veh/h 934 5160 4396 934
V/C Ratio(X) 0.76 0.39 0.36 0.30
Avail Cap(c_a), veh/h 934 5160 4396 934
HCM Platoon Ratio 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.39 0.39 1.00 1.00
Uniform Delay (d), s/veh 20.4 0.3 6.4 6.1
Incr Delay (d2), s/veh 2.4 0.1 0.2 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.8 1.1 3.4 6.8
LnGrp Delay(d),s/veh 22.8 0.4 6.6 7.0
LnGrp LOS C A A A
Approach Vol, veh/h 2703 1871
Approach Delay, s/veh 6.3 6.7
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6
Phs Duration (G+Y+Rc), s 60.0 20.0 40.0
Change Period (Y+Rc), s 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 35.8 * 16 15.8
Max Q Clear Time (g_c+I1), s 4.5 13.1 8.7
Green Ext Time (p_c), s 31.0 0.5 7.1

Intersection Summary
HCM 2010 Ctrl Delay 6.4
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
21: Imperial Highway (SR-90) & La Palma Avenue 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 268 706 535 502 224 280 377 1966 1048 387 1308 212
Number 7 4 14 3 8 18 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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 279 779 255 523 233 159 393 2048 580 403 1362 117
Adj No. of Lanes 2 3 1 2 3 1 2 3 2 2 4 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 328 1410 678 462 1622 700 629 1915 1081 544 2374 502
Arrive On Green 0.09 0.25 0.25 0.13 0.29 0.29 0.18 0.34 0.34 0.15 0.32 0.32
Sat Flow, veh/h 3548 5588 1574 3548 5588 1575 3548 5588 3153 3548 7451 1576
Grp Volume(v), veh/h 279 779 255 523 233 159 393 2048 580 403 1362 117
Grp Sat Flow(s),veh/h/ln 1774 1863 1574 1774 1863 1575 1774 1863 1576 1774 1863 1576
Q Serve(g_s), s 11.2 17.6 4.5 18.9 4.5 2.0 14.9 49.7 15.2 15.7 22.1 6.1
Cycle Q Clear(g_c), s 11.2 17.6 4.5 18.9 4.5 2.0 14.9 49.7 15.2 15.7 22.1 6.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 328 1410 678 462 1622 700 629 1915 1081 544 2374 502
V/C Ratio(X) 0.85 0.55 0.38 1.13 0.14 0.23 0.62 1.07 0.54 0.74 0.57 0.23
Avail Cap(c_a), veh/h 399 1696 758 462 1796 749 629 1915 1081 544 2374 502
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 0.67 0.67 0.67
Uniform Delay (d), s/veh 64.8 47.1 12.8 63.0 38.1 12.5 55.2 47.6 19.3 58.6 41.2 21.9
Incr Delay (d2), s/veh 11.9 0.7 0.7 82.8 0.1 0.3 1.5 41.9 1.9 3.2 0.7 0.7
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 6.0 9.1 4.3 14.6 2.3 2.7 7.4 33.0 6.9 8.0 11.5 2.8
LnGrp Delay(d),s/veh 76.7 47.8 13.5 145.9 38.2 12.8 56.6 89.6 21.2 61.9 41.9 22.6
LnGrp LOS E D B F D B E F C E D C
Approach Vol, veh/h 1313 915 3021 1882
Approach Delay, s/veh 47.3 95.3 72.2 45.0
Approach LOS D F E D

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 26.4 54.3 23.1 41.2 29.9 50.8 17.6 46.7
Change Period (Y+Rc), s 4.2 * 4.6 * 4.2 4.6 4.2 * 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 14.8 * 50 * 19 44.0 18.3 * 46 * 16 46.6
Max Q Clear Time (g_c+I1), s 17.7 51.7 20.9 19.6 16.9 24.1 13.2 6.5
Green Ext Time (p_c), s 0.0 0.0 0.0 15.3 0.3 15.9 0.2 20.6

Intersection Summary
HCM 2010 Ctrl Delay 63.4
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
22: Imperial Highway (SR-90) & SR-91 WB Off-Ramp 5/20/2015

Opening Year Cumulative (2016) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 393 677 2714 0 0 1422
Number 3 18 2 12 1 6
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
Adj Sat Flow, veh/h/ln 1881 1881 1881 0 0 1881
Adj Flow Rate, veh/h 359 721 2798 0 0 1466
Adj No. of Lanes 1 2 4 0 0 3
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 0 0 1
Cap, veh/h 493 880 3866 0 0 3068
Arrive On Green 0.28 0.28 0.60 0.00 0.00 0.60
Sat Flow, veh/h 1792 3198 6998 0 0 5474
Grp Volume(v), veh/h 359 721 2798 0 0 1466
Grp Sat Flow(s),veh/h/ln 1792 1599 1618 0 0 1712
Q Serve(g_s), s 14.5 16.9 24.5 0.0 0.0 12.9
Cycle Q Clear(g_c), s 14.5 16.9 24.5 0.0 0.0 12.9
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 493 880 3866 0 0 3068
V/C Ratio(X) 0.73 0.82 0.72 0.00 0.00 0.48
Avail Cap(c_a), veh/h 645 1151 3866 0 0 3068
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 26.3 27.1 11.4 0.0 0.0 9.1
Incr Delay (d2), s/veh 2.9 3.7 1.2 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.6 7.9 11.2 0.0 0.0 6.1
LnGrp Delay(d),s/veh 29.2 30.8 12.6 0.0 0.0 9.6
LnGrp LOS C C B A
Approach Vol, veh/h 1080 2798 1466
Approach Delay, s/veh 30.3 12.6 9.6
Approach LOS C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 52.8 52.8 27.2
Change Period (Y+Rc), s 5.0 5.0 5.2
Max Green Setting (Gmax), s 41.0 41.0 28.8
Max Q Clear Time (g_c+I1), s 26.5 14.9 18.9
Green Ext Time (p_c), s 14.2 25.5 3.1

Intersection Summary
HCM 2010 Ctrl Delay 15.4
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
1: SR-57 SB Ramps & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1312 655 0 1681 311 0 0 0 534 0 365
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1810 1810 0 1797 1900 1792 1779 1743
Adj Flow Rate, veh/h 0 1411 0 0 1808 0 636 0 133
Adj No. of Lanes 0 3 1 0 3 0 2 0 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 5 5 0 4 4 6 0 9
Cap, veh/h 0 3877 1098 0 3851 0 669 0 288
Arrive On Green 0.00 0.71 0.00 0.00 0.71 0.00 0.20 0.00 0.20
Sat Flow, veh/h 0 5429 1538 0 5392 0 3414 0 1470
Grp Volume(v), veh/h 0 1411 0 0 1808 0 636 0 133
Grp Sat Flow(s),veh/h/ln 0 1810 1538 0 1797 0 1707 0 1470
Q Serve(g_s), s 0.0 12.0 0.0 0.0 17.3 0.0 22.1 0.0 9.6
Cycle Q Clear(g_c), s 0.0 12.0 0.0 0.0 17.3 0.0 22.1 0.0 9.6
Prop In Lane 0.00 1.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3877 1098 0 3851 0 669 0 288
V/C Ratio(X) 0.00 0.36 0.00 0.00 0.47 0.00 0.95 0.00 0.46
Avail Cap(c_a), veh/h 0 3877 1098 0 3851 0 669 0 288
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 6.6 0.0 0.0 7.4 0.0 47.7 0.0 42.7
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.4 0.0 24.7 0.0 5.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 6.0 0.0 0.0 8.7 0.0 12.7 0.0 4.3
LnGrp Delay(d),s/veh 0.0 6.7 0.0 0.0 7.8 0.0 72.4 0.0 47.9
LnGrp LOS A A E D
Approach Vol, veh/h 1411 1808 769
Approach Delay, s/veh 6.7 7.8 68.2
Approach LOS A A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 91.0 29.0 91.0
Change Period (Y+Rc), s 5.3 5.5 5.3
Max Green Setting (Gmax), s 33.7 23.5 46.7
Max Q Clear Time (g_c+I1), s 14.0 24.1 19.3
Green Ext Time (p_c), s 18.9 0.0 26.0

Intersection Summary
HCM 2010 Ctrl Delay 19.0
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
2: SR-57 NB Ramps/Commercial Driveway & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 123 1388 0 0 1851 84 506 87 552 0 0 94
Number 5 2 12 1 6 16 7 4 14 3 8 18
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1792 0 0 1830 1900 1792 1801 1792 0 0 1845
Adj Flow Rate, veh/h 129 1461 0 0 1948 84 463 220 286 0 0 51
Adj No. of Lanes 1 3 0 0 4 0 2 1 1 0 0 2
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 6 0 0 4 4 6 4 6 0 0 3
Cap, veh/h 155 3280 0 0 3395 146 1019 537 452 0 0 0
Arrive On Green 0.09 0.61 0.00 0.00 0.97 0.97 0.30 0.30 0.30 0.00 0.00 0.00
Sat Flow, veh/h 1774 5377 0 0 6965 300 3414 1801 1516 0
Grp Volume(v), veh/h 129 1461 0 0 1535 497 463 220 286 0.0
Grp Sat Flow(s),veh/h/ln 1774 1792 0 0 1830 1775 1707 1801 1516
Q Serve(g_s), s 8.6 17.5 0.0 0.0 1.9 1.9 13.2 11.7 19.6
Cycle Q Clear(g_c), s 8.6 17.5 0.0 0.0 1.9 1.9 13.2 11.7 19.6
Prop In Lane 1.00 0.00 0.00 0.17 1.00 1.00
Lane Grp Cap(c), veh/h 155 3280 0 0 2676 865 1019 537 452
V/C Ratio(X) 0.83 0.45 0.00 0.00 0.57 0.57 0.45 0.41 0.63
Avail Cap(c_a), veh/h 248 3280 0 0 2676 865 1019 537 452
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.62 0.62 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.9 12.5 0.0 0.0 0.8 0.8 34.2 33.7 36.4
Incr Delay (d2), s/veh 6.1 0.4 0.0 0.0 0.2 0.7 1.5 2.3 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 8.8 0.0 0.0 0.6 0.7 6.4 6.1 17.0
LnGrp Delay(d),s/veh 59.9 13.0 0.0 0.0 1.0 1.5 35.6 36.0 43.0
LnGrp LOS E B A A D D D
Approach Vol, veh/h 1590 2032 969
Approach Delay, s/veh 16.8 1.1 37.9
Approach LOS B A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 79.0 41.0 14.7 64.3
Change Period (Y+Rc), s 5.8 * 5.2 * 4.2 5.8
Max Green Setting (Gmax), s 62.2 * 36 * 17 41.2
Max Q Clear Time (g_c+I1), s 19.5 21.6 10.6 3.9
Green Ext Time (p_c), s 40.1 3.4 0.1 35.3

Intersection Summary
HCM 2010 Ctrl Delay 14.3
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
3: Associated Road & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 147 1699 99 78 1811 110 166 185 57 137 309 144
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 165 1909 57 88 2035 67 187 208 35 154 347 82
Adj No. of Lanes 1 3 0 1 4 0 2 2 0 2 1 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 189 2382 71 110 2847 94 245 846 140 239 503 425
Arrive On Green 0.21 0.88 0.88 0.06 0.40 0.40 0.07 0.27 0.27 0.07 0.27 0.27
Sat Flow, veh/h 1774 5398 161 1774 7172 236 3548 3116 515 3548 1863 1575
Grp Volume(v), veh/h 165 1317 649 88 1586 516 187 123 120 154 347 82
Grp Sat Flow(s),veh/h/ln 1774 1863 1834 1774 1863 1820 1774 1863 1768 1774 1863 1575
Q Serve(g_s), s 10.8 17.0 17.1 5.9 28.7 28.7 6.2 6.2 6.4 5.1 20.1 3.6
Cycle Q Clear(g_c), s 10.8 17.0 17.1 5.9 28.7 28.7 6.2 6.2 6.4 5.1 20.1 3.6
Prop In Lane 1.00 0.09 1.00 0.13 1.00 0.29 1.00 1.00
Lane Grp Cap(c), veh/h 189 1644 809 110 2218 722 245 506 480 239 503 425
V/C Ratio(X) 0.87 0.80 0.80 0.80 0.71 0.71 0.76 0.24 0.25 0.64 0.69 0.19
Avail Cap(c_a), veh/h 273 1644 809 155 2218 722 281 506 480 275 503 425
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.83 0.83 0.73 0.73 0.73 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.4 4.9 4.9 55.5 30.5 30.5 54.9 34.1 34.1 54.6 39.3 19.0
Incr Delay (d2), s/veh 12.1 3.5 7.0 8.7 1.5 4.4 8.5 1.1 1.2 2.6 7.6 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 8.5 9.1 3.2 15.0 15.2 3.3 3.3 3.3 2.6 11.4 1.7
LnGrp Delay(d),s/veh 58.5 8.4 11.9 64.2 31.9 34.9 63.4 35.2 35.4 57.1 46.8 20.0
LnGrp LOS E A B E C C E D D E D B
Approach Vol, veh/h 2131 2190 430 583
Approach Delay, s/veh 13.4 33.9 47.5 45.8
Approach LOS B C D D

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 12.0 58.3 12.8 37.0 17.3 52.9 12.6 37.2
Change Period (Y+Rc), s 4.5 5.3 4.5 4.6 4.5 5.3 4.5 4.6
Max Green Setting (Gmax), s 10.5 48.7 9.5 32.4 18.5 40.7 9.3 32.6
Max Q Clear Time (g_c+I1), s 7.9 19.1 8.2 22.1 12.8 30.7 7.1 8.4
Green Ext Time (p_c), s 0.0 29.1 0.1 1.1 0.1 10.0 0.1 0.8

Intersection Summary
HCM 2010 Ctrl Delay 28.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
4: Placentia Avenue/Castlegate Lane & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 11 1582 283 181 1783 15 197 20 172 17 17 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 11 1631 149 187 1838 8 218 0 92 18 18 7
Adj No. of Lanes 1 3 1 1 3 0 2 0 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 68 2088 589 214 2478 11 710 0 314 259 186 72
Arrive On Green 0.08 0.75 0.75 0.12 0.45 0.45 0.20 0.00 0.20 0.15 0.15 0.15
Sat Flow, veh/h 1774 5588 1577 1774 5560 24 3548 0 1571 1774 1278 497
Grp Volume(v), veh/h 11 1631 149 187 1232 614 218 0 92 18 0 25
Grp Sat Flow(s),veh/h/ln 1774 1863 1577 1774 1863 1858 1774 0 1571 1774 0 1775
Q Serve(g_s), s 0.7 21.3 3.5 12.4 32.8 32.9 6.3 0.0 6.0 1.1 0.0 1.5
Cycle Q Clear(g_c), s 0.7 21.3 3.5 12.4 32.8 32.9 6.3 0.0 6.0 1.1 0.0 1.5
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.28
Lane Grp Cap(c), veh/h 68 2088 589 214 1661 828 710 0 314 259 0 259
V/C Ratio(X) 0.16 0.78 0.25 0.87 0.74 0.74 0.31 0.00 0.29 0.07 0.00 0.10
Avail Cap(c_a), veh/h 222 2088 589 290 1661 828 710 0 314 259 0 259
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.45 0.45 0.45 0.63 0.63 0.63 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.6 12.2 10.0 51.9 27.5 27.5 40.9 0.0 40.8 44.2 0.0 44.4
Incr Delay (d2), s/veh 1.1 1.4 0.5 10.8 1.0 2.0 1.1 0.0 2.4 0.5 0.0 0.7
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 0.4 10.8 1.6 6.7 17.0 17.4 3.2 0.0 2.8 0.6 0.0 0.8
LnGrp Delay(d),s/veh 54.7 13.6 10.4 62.7 28.6 29.6 42.0 0.0 43.1 44.7 0.0 45.1
LnGrp LOS D B B E C C D D D D
Approach Vol, veh/h 1791 2033 310 43
Approach Delay, s/veh 13.6 32.0 42.4 45.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 19.0 50.5 22.0 10.3 59.2 28.5
Change Period (Y+Rc), s 4.5 5.7 4.5 5.7 * 5.7 4.5
Max Green Setting (Gmax), s 19.6 39.7 17.5 15.0 * 44 24.0
Max Q Clear Time (g_c+I1), s 14.4 23.3 3.5 2.7 34.9 8.3
Green Ext Time (p_c), s 0.1 15.7 0.0 0.0 9.2 0.5

Intersection Summary
HCM 2010 Ctrl Delay 25.0
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
5: S. Kraemer Boulevard & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 164 1239 150 77 1575 132 217 238 90 211 417 114
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 176 1332 81 83 1694 83 233 256 53 227 448 63
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 235 2538 154 139 2428 119 319 860 363 290 829 350
Arrive On Green 0.07 0.49 0.49 0.04 0.46 0.46 0.09 0.23 0.23 0.08 0.22 0.22
Sat Flow, veh/h 3548 5214 317 3548 5283 259 3548 3725 1573 3548 3725 1573
Grp Volume(v), veh/h 176 952 461 83 1194 583 233 256 53 227 448 63
Grp Sat Flow(s),veh/h/ln 1774 1863 1806 1774 1863 1816 1774 1863 1573 1774 1863 1573
Q Serve(g_s), s 5.8 21.1 21.1 2.8 30.6 30.6 7.7 6.8 2.7 7.5 12.8 3.2
Cycle Q Clear(g_c), s 5.8 21.1 21.1 2.8 30.6 30.6 7.7 6.8 2.7 7.5 12.8 3.2
Prop In Lane 1.00 0.18 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 235 1813 879 139 1712 835 319 860 363 290 829 350
V/C Ratio(X) 0.75 0.52 0.52 0.60 0.70 0.70 0.73 0.30 0.15 0.78 0.54 0.18
Avail Cap(c_a), veh/h 349 1813 879 171 1712 835 438 860 363 408 829 350
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) 0.58 0.58 0.58 0.61 0.61 0.61 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.1 21.2 21.2 56.7 25.8 25.8 53.2 38.1 26.3 54.1 41.2 25.0
Incr Delay (d2), s/veh 1.2 0.6 1.3 0.9 1.5 3.0 2.1 0.9 0.8 4.0 2.5 1.1
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 2.9 11.0 10.8 1.4 16.1 16.1 3.8 3.6 1.3 3.8 6.8 1.5
LnGrp Delay(d),s/veh 56.2 21.9 22.5 57.7 27.2 28.8 55.3 39.0 27.2 58.0 43.8 26.1
LnGrp LOS E C C E C C E D C E D C
Approach Vol, veh/h 1589 1860 542 738
Approach Delay, s/veh 25.9 29.1 44.8 46.6
Approach LOS C C D D

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 8.9 64.1 15.0 32.0 12.1 60.9 14.0 33.0
Change Period (Y+Rc), s * 4.2 5.7 4.2 * 5.3 * 4.2 5.7 4.2 * 5.3
Max Green Setting (Gmax), s * 5.8 53.3 14.8 * 27 * 12 47.3 13.8 * 28
Max Q Clear Time (g_c+I1), s 4.8 23.1 9.7 14.8 7.8 32.6 9.5 8.8
Green Ext Time (p_c), s 0.0 29.5 0.3 3.8 0.1 14.5 0.3 2.8

Intersection Summary
HCM 2010 Ctrl Delay 32.5
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
6: Valencia Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 172 970 61 112 1895 286 138 132 95 131 182 152
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 177 1000 32 115 1954 166 142 136 53 135 188 80
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 239 2897 818 169 2788 788 199 798 337 191 790 333
Arrive On Green 0.07 0.52 0.52 0.05 0.50 0.50 0.06 0.21 0.21 0.05 0.21 0.21
Sat Flow, veh/h 3548 5588 1579 3548 5588 1579 3548 3725 1572 3548 3725 1572
Grp Volume(v), veh/h 177 1000 32 115 1954 166 142 136 53 135 188 80
Grp Sat Flow(s),veh/h/ln 1774 1863 1579 1774 1863 1579 1774 1863 1572 1774 1863 1572
Q Serve(g_s), s 5.9 12.6 1.2 3.8 32.3 7.1 4.7 3.6 3.3 4.5 5.0 5.1
Cycle Q Clear(g_c), s 5.9 12.6 1.2 3.8 32.3 7.1 4.7 3.6 3.3 4.5 5.0 5.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 239 2897 818 169 2788 788 199 798 337 191 790 333
V/C Ratio(X) 0.74 0.35 0.04 0.68 0.70 0.21 0.71 0.17 0.16 0.71 0.24 0.24
Avail Cap(c_a), veh/h 378 2897 818 260 2788 788 319 798 337 290 790 333
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) 0.82 0.82 0.82 0.09 0.09 0.09 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.9 16.9 14.2 56.2 23.2 16.8 55.7 38.5 38.3 55.8 39.2 39.3
Incr Delay (d2), s/veh 3.7 0.3 0.1 0.2 0.1 0.1 1.8 0.5 1.0 1.8 0.7 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 6.6 0.5 1.9 16.7 3.1 2.4 1.9 1.5 2.3 2.7 2.4
LnGrp Delay(d),s/veh 58.7 17.2 14.3 56.4 23.3 16.9 57.5 38.9 39.3 57.6 39.9 40.9
LnGrp LOS E B B E C B E D D E D D
Approach Vol, veh/h 1209 2235 331 403
Approach Delay, s/veh 23.2 24.5 47.0 46.1
Approach LOS C C D D

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 9.9 68.4 10.9 30.7 12.3 66.1 10.7 31.0
Change Period (Y+Rc), s * 4.2 6.2 * 4.2 5.3 * 4.2 6.2 * 4.2 5.3
Max Green Setting (Gmax), s * 8.8 55.8 * 11 24.7 * 13 51.8 * 9.8 25.7
Max Q Clear Time (g_c+I1), s 5.8 14.6 6.7 7.1 7.9 34.3 6.5 5.6
Green Ext Time (p_c), s 0.0 39.7 0.1 3.1 0.2 17.2 0.0 3.3

Intersection Summary
HCM 2010 Ctrl Delay 28.0
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
7: Rose Drive & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 134 864 87 200 1604 638 222 288 119 640 575 160
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 144 929 49 215 1725 368 239 310 65 688 618 0
Adj No. of Lanes 1 3 0 2 3 1 2 2 1 2 2 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 1276 67 736 2132 602 881 931 393 860 931 396
Arrive On Green 0.08 0.24 0.24 0.21 0.38 0.38 0.25 0.25 0.25 0.24 0.25 0.00
Sat Flow, veh/h 1774 5260 277 3548 5588 1577 3548 3725 1574 3548 3725 1583
Grp Volume(v), veh/h 144 657 321 215 1725 368 239 310 65 688 618 0
Grp Sat Flow(s),veh/h/ln 1774 1863 1812 1774 1863 1577 1774 1863 1574 1774 1863 1583
Q Serve(g_s), s 9.7 19.5 19.5 6.1 33.1 14.9 6.5 8.2 3.9 21.9 17.9 0.0
Cycle Q Clear(g_c), s 9.7 19.5 19.5 6.1 33.1 14.9 6.5 8.2 3.9 21.9 17.9 0.0
Prop In Lane 1.00 0.15 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 148 903 439 736 2132 602 881 931 393 860 931 396
V/C Ratio(X) 0.97 0.73 0.73 0.29 0.81 0.61 0.27 0.33 0.17 0.80 0.66 0.00
Avail Cap(c_a), veh/h 148 903 439 736 2132 602 881 931 393 860 931 396
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) 0.93 0.93 0.93 0.16 0.16 0.16 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 54.9 41.8 41.8 40.1 33.2 13.1 36.3 36.8 35.2 42.7 40.5 0.0
Incr Delay (d2), s/veh 63.2 4.8 9.6 0.0 0.4 0.4 0.8 1.0 0.9 7.7 3.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.4 10.6 11.0 3.0 17.2 6.5 3.3 4.3 1.8 11.6 9.7 0.0
LnGrp Delay(d),s/veh 118.1 46.6 51.4 40.1 33.6 13.5 37.1 37.8 36.1 50.4 44.2 0.0
LnGrp LOS F D D D C B D D D D D
Approach Vol, veh/h 1122 2308 614 1306
Approach Delay, s/veh 57.1 31.0 37.3 47.5
Approach LOS E C D D

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 31.3 35.1 34.0 35.2 14.2 52.2 34.3 34.9
Change Period (Y+Rc), s 6.0 * 6 * 4.2 * 5.2 * 4.2 6.0 5.2 * 4.9
Max Green Setting (Gmax), s 11.8 * 29 * 30 * 30 * 10 30.9 28.8 * 30
Max Q Clear Time (g_c+I1), s 8.1 21.5 8.5 19.9 11.7 35.1 23.9 10.2
Green Ext Time (p_c), s 2.0 4.9 0.7 5.4 0.0 0.0 3.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 41.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
8: Prospect Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 135 1403 47 19 2127 115 42 66 14 141 89 195
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 169 1754 30 24 2659 93 52 82 9 176 111 192
Adj No. of Lanes 1 3 0 1 3 0 1 1 0 1 1 0
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 954 5716 98 29 2738 95 174 444 49 359 165 285
Arrive On Green 0.36 0.70 0.70 0.02 0.51 0.51 0.27 0.27 0.27 0.27 0.27 0.27
Sat Flow, veh/h 1774 5478 94 1774 5368 186 1069 1649 181 1294 611 1058
Grp Volume(v), veh/h 169 1193 591 24 1837 915 52 0 91 176 0 303
Grp Sat Flow(s),veh/h/ln 1774 1863 1846 1774 1863 1829 1069 0 1830 1294 0 1669
Q Serve(g_s), s 7.8 0.0 0.0 1.6 57.2 58.9 5.5 0.0 4.6 14.5 0.0 19.5
Cycle Q Clear(g_c), s 7.8 0.0 0.0 1.6 57.2 58.9 24.9 0.0 4.6 19.1 0.0 19.5
Prop In Lane 1.00 0.05 1.00 0.10 1.00 0.10 1.00 0.63
Lane Grp Cap(c), veh/h 954 3888 1926 29 1900 933 174 0 492 359 0 449
V/C Ratio(X) 0.18 0.31 0.31 0.81 0.97 0.98 0.30 0.00 0.18 0.49 0.00 0.67
Avail Cap(c_a), veh/h 954 3888 1926 81 1900 933 174 0 492 359 0 449
HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.62 0.62 0.62 0.47 0.47 0.47 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 20.2 0.0 0.0 58.8 28.4 28.8 50.3 0.0 33.7 41.1 0.0 39.2
Incr Delay (d2), s/veh 0.0 0.1 0.3 9.1 8.3 16.2 4.3 0.0 0.8 4.7 0.0 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 3.8 0.1 0.1 0.9 31.5 33.7 1.8 0.0 2.4 5.7 0.0 9.9
LnGrp Delay(d),s/veh 20.3 0.1 0.3 67.9 36.8 45.0 54.6 0.0 34.6 45.8 0.0 47.0
LnGrp LOS C A A E D D D C D D
Approach Vol, veh/h 1953 2776 143 479
Approach Delay, s/veh 1.9 39.7 41.8 46.6
Approach LOS A D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.5 132.1 37.8 71.4 67.2 37.8
Change Period (Y+Rc), s 4.5 6.0 5.5 6.0 * 6 5.5
Max Green Setting (Gmax), s 5.5 66.2 32.3 10.8 * 61 32.3
Max Q Clear Time (g_c+I1), s 3.6 2.0 21.5 9.8 60.9 26.9
Green Ext Time (p_c), s 0.0 54.4 2.4 0.1 0.3 1.6

Intersection Summary
HCM 2010 Ctrl Delay 26.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
9: Imperial Highway (SR-90) & Bastanchury Road 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 17 273 275 7 524 679 299 1687 5 252 1348 7
Number 3 8 18 7 4 14 1 6 16 5 2 12
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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 18 294 152 8 563 507 322 1814 0 271 1449 0
Adj No. of Lanes 1 2 0 1 1 1 1 3 1 2 3 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 84 781 393 281 622 527 347 2360 669 323 1777 503
Arrive On Green 0.33 0.33 0.33 0.33 0.33 0.33 0.20 0.42 0.00 0.18 0.64 0.00
Sat Flow, veh/h 525 2336 1175 938 1863 1576 1774 5588 1583 3548 5588 1583
Grp Volume(v), veh/h 18 233 213 8 563 507 322 1814 0 271 1449 0
Grp Sat Flow(s),veh/h/ln 525 1863 1649 938 1863 1576 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 4.1 11.4 11.9 0.8 34.6 37.9 21.4 33.3 0.0 8.9 23.5 0.0
Cycle Q Clear(g_c), s 38.7 11.4 11.9 12.7 34.6 37.9 21.4 33.3 0.0 8.9 23.5 0.0
Prop In Lane 1.00 0.71 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 84 622 551 281 622 527 347 2360 669 323 1777 503
V/C Ratio(X) 0.21 0.37 0.39 0.03 0.90 0.96 0.93 0.77 0.00 0.84 0.82 0.00
Avail Cap(c_a), veh/h 84 622 551 281 622 527 355 2360 669 355 1777 503
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.82 0.82 0.00
Uniform Delay (d), s/veh 56.6 30.4 30.6 35.4 38.1 39.2 47.5 29.6 0.0 48.2 19.2 0.0
Incr Delay (d2), s/veh 1.3 0.4 0.4 0.0 16.8 29.8 29.4 2.5 0.0 11.6 3.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 5.9 5.5 0.2 20.7 20.8 13.3 17.7 0.0 4.8 12.4 0.0
LnGrp Delay(d),s/veh 57.8 30.8 31.0 35.4 54.9 69.1 76.8 32.1 0.0 59.9 22.7 0.0
LnGrp LOS E C C D D E E C E C
Approach Vol, veh/h 464 1078 2136 1720
Approach Delay, s/veh 31.9 61.4 38.9 28.5
Approach LOS C E D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 29.4 44.2 46.4 16.9 56.7 46.4
Change Period (Y+Rc), s 6.0 6.0 6.3 6.0 6.0 6.3
Max Green Setting (Gmax), s 24.0 37.6 40.1 12.0 49.6 40.1
Max Q Clear Time (g_c+I1), s 23.4 25.5 39.9 10.9 35.3 40.7
Green Ext Time (p_c), s 0.0 12.0 0.2 0.1 14.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 39.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
10: Imperial Highway (SR-90) & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 5 10 42 3 177 0 1916 28 120 1567 8
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 0.99 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
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 0 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 9 5 11 45 3 145 0 2060 15 129 1685 5
Adj No. of Lanes 0 1 0 0 1 0 0 3 0 1 3 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, % 2 2 2 2 2 2 0 2 2 2 2 2
Cap, veh/h 94 58 87 77 15 169 0 3750 27 123 4326 13
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.00 0.68 0.68 0.07 0.78 0.78
Sat Flow, veh/h 371 400 606 281 106 1170 0 5541 40 1774 5569 17
Grp Volume(v), veh/h 25 0 0 193 0 0 0 1385 690 129 1127 563
Grp Sat Flow(s),veh/h/ln 1376 0 0 1557 0 0 0 1863 1855 1774 1863 1860
Q Serve(g_s), s 0.0 0.0 0.0 10.8 0.0 0.0 0.0 22.9 23.0 8.3 11.6 11.6
Cycle Q Clear(g_c), s 1.5 0.0 0.0 14.5 0.0 0.0 0.0 22.9 23.0 8.3 11.6 11.6
Prop In Lane 0.36 0.44 0.23 0.75 0.00 0.02 1.00 0.01
Lane Grp Cap(c), veh/h 239 0 0 261 0 0 0 2521 1256 123 2894 1445
V/C Ratio(X) 0.10 0.00 0.00 0.74 0.00 0.00 0.00 0.55 0.55 1.05 0.39 0.39
Avail Cap(c_a), veh/h 433 0 0 463 0 0 0 2521 1256 123 2894 1445
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 0.00 0.80 0.80 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.6 0.0 0.0 50.1 0.0 0.0 0.0 10.0 10.0 55.8 4.3 4.3
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.5 0.0 0.0 0.0 0.7 1.4 95.6 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 6.4 0.0 0.0 0.0 12.0 12.2 7.3 6.0 6.1
LnGrp Delay(d),s/veh 44.7 0.0 0.0 51.6 0.0 0.0 0.0 10.7 11.4 151.9 4.7 5.1
LnGrp LOS D D B B F A A
Approach Vol, veh/h 25 193 2075 1819
Approach Delay, s/veh 44.7 51.6 10.9 15.2
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 98.5 21.5 12.0 86.5 21.5
Change Period (Y+Rc), s 5.3 * 4.2 3.7 5.3 * 4.2
Max Green Setting (Gmax), s 77.4 * 33 8.3 65.4 * 33
Max Q Clear Time (g_c+I1), s 13.6 16.5 10.3 25.0 3.5
Green Ext Time (p_c), s 62.6 0.8 0.0 39.9 1.0

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
11: Olinda Street & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 7 1599 12 27 1930 28 8 2 20 59 2 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 0.99 0.99 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 1900 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 7 1701 7 29 2053 15 9 2 10 63 2 3
Adj No. of Lanes 1 3 0 1 3 0 0 1 1 1 1 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 9 3441 14 36 3512 26 344 71 387 395 165 247
Arrive On Green 0.01 0.62 0.62 0.04 1.00 1.00 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1774 5561 23 1774 5540 40 1179 290 1574 1388 671 1007
Grp Volume(v), veh/h 7 1139 569 29 1380 688 11 0 10 63 0 5
Grp Sat Flow(s),veh/h/ln1774 1863 1859 1774 1863 1855 1469 0 1574 1388 0 1678
Q Serve(g_s), s 0.5 20.2 20.2 1.9 0.0 0.0 0.1 0.0 0.6 4.3 0.0 0.3
Cycle Q Clear(g_c), s 0.5 20.2 20.2 1.9 0.0 0.0 0.6 0.0 0.6 4.9 0.0 0.3
Prop In Lane 1.00 0.01 1.00 0.02 0.82 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 9 2305 1150 36 2362 1176 416 0 387 395 0 412
V/C Ratio(X) 0.76 0.49 0.49 0.80 0.58 0.58 0.03 0.00 0.03 0.16 0.00 0.01
Avail Cap(c_a), veh/h 74 2305 1150 118 2362 1176 416 0 387 395 0 412
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 59.6 12.6 12.6 57.3 0.0 0.0 34.3 0.0 34.3 36.2 0.0 34.2
Incr Delay (d2), s/veh 34.6 0.7 1.4 13.9 1.1 2.1 0.1 0.0 0.1 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 10.5 10.7 1.1 0.3 0.7 0.3 0.0 0.3 1.7 0.0 0.1
LnGrp Delay(d),s/veh 94.2 13.3 14.0 71.2 1.1 2.1 34.4 0.0 34.5 36.4 0.0 34.2
LnGrp LOS F B B E A A C C D C
Approach Vol, veh/h 1715 2097 21 68
Approach Delay, s/veh 13.8 2.4 34.5 36.2
Approach LOS B A C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.4 79.6 34.0 4.6 81.4 34.0
Change Period (Y+Rc), s 4.0 5.3 4.5 4.0 5.3 4.5
Max Green Setting (Gmax), s8.0 68.7 29.5 5.0 71.7 29.5
Max Q Clear Time (g_c+I1), s3.9 22.2 6.9 2.5 2.0 2.6
Green Ext Time (p_c), s 0.0 44.5 0.2 0.0 65.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
12: Imperial Highway (SR-90) & Main Street 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Intersection
Int Delay, s/veh 0.2
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 9 1670 1970 34 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 135 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 1722 2031 35 0 14
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 2066 0 - 0 2755 1033
          Stage 1 - - - - 2048 -
          Stage 2 - - - - 707 -
Critical Hdwy 5.34 - - - 5.74 7.14
Critical Hdwy Stg 1 - - - - 6.64 -
Critical Hdwy Stg 2 - - - - 6.04 -
Follow-up Hdwy 3.12 - - - 3.82 3.92
Pot Cap-1 Maneuver 116 - - - *106 197
          Stage 1 - - - - *53 -
          Stage 2 - - - - *535 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver 116 - - - *98 197
Mov Cap-2 Maneuver - - - - *98 -
          Stage 1 - - - - *53 -
          Stage 2 - - - - *494 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 24.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 116 - - - 197
HCM Lane V/C Ratio 0.08 - - - 0.073
HCM Control Delay (s) 38.7 - - - 24.7
HCM Lane LOS E - - - C
HCM 95th %tile Q(veh) 0.3 - - - 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
13: Imperial Highway (SR-90) & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 55 428 245 248 602 656 323 1214 272 443 1146 68
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 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 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 57 446 135 258 627 354 336 1265 184 461 1194 37
Adj No. of Lanes 1 3 0 1 3 2 1 3 0 2 3 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 73 1004 292 219 1809 1474 361 1547 225 508 1473 46
Arrive On Green 0.04 0.24 0.24 0.12 0.32 0.32 0.20 0.32 0.32 0.29 0.55 0.55
Sat Flow, veh/h 1774 4157 1209 1774 5588 3152 1774 4768 694 3548 5391 167
Grp Volume(v), veh/h 57 398 183 258 627 354 336 988 461 461 825 406
Grp Sat Flow(s),veh/h/ln 1774 1863 1640 1774 1863 1576 1774 1863 1737 1774 1863 1832
Q Serve(g_s), s 3.8 10.9 11.4 14.8 10.3 8.1 22.3 29.3 29.3 15.0 21.6 21.7
Cycle Q Clear(g_c), s 3.8 10.9 11.4 14.8 10.3 8.1 22.3 29.3 29.3 15.0 21.6 21.7
Prop In Lane 1.00 0.74 1.00 1.00 1.00 0.40 1.00 0.09
Lane Grp Cap(c), veh/h 73 900 396 219 1809 1474 361 1208 563 508 1018 501
V/C Ratio(X) 0.78 0.44 0.46 1.18 0.35 0.24 0.93 0.82 0.82 0.91 0.81 0.81
Avail Cap(c_a), veh/h 86 900 396 219 1809 1474 396 1208 563 553 1018 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
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 57.0 38.6 38.8 52.6 30.9 19.2 47.0 37.3 37.3 42.1 24.7 24.7
Incr Delay (d2), s/veh 26.3 1.6 3.8 117.7 0.2 0.1 26.2 6.2 12.5 17.2 7.0 13.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 5.8 5.6 14.4 5.3 3.5 13.5 16.1 16.0 8.5 12.0 12.7
LnGrp Delay(d),s/veh 83.3 40.2 42.7 170.3 31.1 19.3 73.2 43.5 49.7 59.2 31.7 38.0
LnGrp LOS F D D F C B E D D E C D
Approach Vol, veh/h 638 1239 1785 1692
Approach Delay, s/veh 44.8 56.7 50.7 40.7
Approach LOS D E D D

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 28.6 38.1 9.1 44.2 22.5 44.2 19.0 34.3
Change Period (Y+Rc), s * 4.2 5.3 * 4.2 5.3 5.3 5.3 * 4.2 5.3
Max Green Setting (Gmax), s * 27 30.4 * 5.8 38.0 18.7 37.4 * 15 29.0
Max Q Clear Time (g_c+I1), s 24.3 23.7 5.8 12.3 17.0 31.3 16.8 13.4
Green Ext Time (p_c), s 0.1 6.4 0.0 14.4 0.1 5.8 0.0 10.3

Intersection Summary
HCM 2010 Ctrl Delay 48.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
14: Lemon Drive & Plumosa Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Intersection
Intersection Delay, s/veh 9.5
Intersection LOS A

Movement EBU EBL EBT WBU WBT WBR SBU SBL SBR
Vol, veh/h 0 41 111 0 129 45 0 60 93
Peak Hour Factor 0.92 0.77 0.77 0.92 0.77 0.77 0.92 0.77 0.77
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 53 144 0 168 58 0 78 121
Number of Lanes 0 0 1 0 1 1 0 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 10.3 9.2 9
HCM LOS B A A
          

Lane EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 27% 0% 0% 100% 0%
Vol Thru, % 73% 100% 0% 0% 0%
Vol Right, % 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 152 129 45 60 93
LT Vol 41 0 0 60 0
Through Vol 111 129 0 0 0
RT Vol 0 0 45 0 93
Lane Flow Rate 197 168 58 78 121
Geometry Grp 4 7 7 7 7
Degree of Util (X) 0.283 0.244 0.074 0.131 0.163
Departure Headway (Hd) 5.164 5.245 4.541 6.071 4.863
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 695 684 786 589 734
Service Time 3.21 2.992 2.286 3.824 2.615
HCM Lane V/C Ratio 0.283 0.246 0.074 0.132 0.165
HCM Control Delay 10.3 9.7 7.7 9.7 8.6
HCM Lane LOS B A A A A
HCM 95th-tile Q 1.2 1 0.2 0.4 0.6



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
15: Main Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Intersection
Intersection Delay, s/veh 8.7
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 4 157 5 0 16 162 5 0 9 6 24 0 4 2 5
Peak Hour Factor 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 4 174 6 0 18 180 6 0 10 7 27 0 4 2 6
Number of Lanes 0 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 2
HCM Control Delay 8.9 8.8 7.8 7.8
HCM LOS A A A A
                 

Lane NBLn1 EBLn1 EBLn2WBLn1 SBLn1
Vol Left, % 23% 2% 0% 9% 36%
Vol Thru, % 15% 98% 0% 89% 18%
Vol Right, % 62% 0% 100% 3% 45%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 39 161 5 183 11
LT Vol 9 4 0 16 4
Through Vol 6 157 0 162 2
RT Vol 24 0 5 5 5
Lane Flow Rate 43 179 6 203 12
Geometry Grp 2 7 7 5 2
Degree of Util (X) 0.054 0.236 0.006 0.241 0.016
Departure Headway (Hd) 4.52 4.749 4.035 4.378 4.684
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 797 748 876 826 768
Service Time 2.521 2.526 1.811 2.378 2.687
HCM Lane V/C Ratio 0.054 0.239 0.007 0.246 0.016
HCM Control Delay 7.8 9 6.8 8.8 7.8
HCM Lane LOS A A A A A
HCM 95th-tile Q 0.2 0.9 0 0.9 0



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
16: School Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 12

Intersection
Int Delay, s/veh 1.1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 156 3 2 180 14 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 64 64 64 64 64 64
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 244 5 3 281 22 38
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 244 0 532 244
          Stage 1 - - - - 244 -
          Stage 2 - - - - 288 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1322 - 508 795
          Stage 1 - - - - 797 -
          Stage 2 - - - - 761 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1322 - 506 795
Mov Cap-2 Maneuver - - - - 585 -
          Stage 1 - - - - 797 -
          Stage 2 - - - - 759 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 702 - - 1322 -
HCM Lane V/C Ratio 0.085 - - 0.002 -
HCM Control Delay (s) 10.6 - - 7.7 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.3 - - 0 -



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
17: Valencia Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 13

Intersection
Int Delay, s/veh 0.6
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 178 2 2 179 3 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 65 65 65 65 65 65
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 274 3 3 275 5 26
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 277 0 557 275
          Stage 1 - - - - 275 -
          Stage 2 - - - - 282 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1286 - 491 764
          Stage 1 - - - - 771 -
          Stage 2 - - - - 766 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1286 - 490 764
Mov Cap-2 Maneuver - - - - 574 -
          Stage 1 - - - - 771 -
          Stage 2 - - - - 764 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 728 - - 1286 -
HCM Lane V/C Ratio 0.042 - - 0.002 -
HCM Control Delay (s) 10.2 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
18: Lakeview Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 49 157 136 251 454 45
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 54 173 149 276 499 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 239 214 178 2937 2181 213
Arrive On Green 0.13 0.13 0.03 0.26 0.65 0.65
Sat Flow, veh/h 1774 1583 1774 3725 3340 327
Grp Volume(v), veh/h 54 173 149 276 278 270
Grp Sat Flow(s),veh/h/ln 1774 1583 1774 1863 1863 1804
Q Serve(g_s), s 3.3 12.7 10.0 6.7 7.3 7.3
Cycle Q Clear(g_c), s 3.3 12.7 10.0 6.7 7.3 7.3
Prop In Lane 1.00 1.00 1.00 0.18
Lane Grp Cap(c), veh/h 239 214 178 2937 1216 1178
V/C Ratio(X) 0.23 0.81 0.84 0.09 0.23 0.23
Avail Cap(c_a), veh/h 479 428 308 2937 1216 1178
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.99 0.99 1.00 1.00
Uniform Delay (d), s/veh 46.3 50.4 57.0 11.9 8.5 8.5
Incr Delay (d2), s/veh 1.0 14.2 3.9 0.1 0.4 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 11.6 5.1 3.5 3.8 3.8
LnGrp Delay(d),s/veh 47.3 64.7 60.9 11.9 8.9 9.0
LnGrp LOS D E E B A A
Approach Vol, veh/h 227 425 548
Approach Delay, s/veh 60.5 29.1 8.9
Approach LOS E C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 99.2 20.8 16.3 83.0
Change Period (Y+Rc), s 4.6 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 78.4 32.4 * 21 53.4
Max Q Clear Time (g_c+I1), s 8.7 14.7 12.0 9.3
Green Ext Time (p_c), s 13.0 1.5 0.1 12.1

Intersection Summary
HCM 2010 Ctrl Delay 25.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
19: Lakeview Avenue & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 217 688 219 276 1129 59 221 155 142 103 299 190
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 247 782 132 314 1283 35 251 176 89 117 340 157
Adj No. of Lanes 1 3 0 1 3 0 2 2 1 2 2 0
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 210 1159 194 340 1741 48 946 993 420 509 348 158
Arrive On Green 0.12 0.25 0.25 0.19 0.32 0.32 0.27 0.27 0.27 0.10 0.10 0.10
Sat Flow, veh/h 1774 4664 781 1774 5414 148 3548 3725 1574 3548 2430 1101
Grp Volume(v), veh/h 247 623 291 314 883 435 251 176 89 117 259 238
Grp Sat Flow(s),veh/h/ln1774 1863 1719 1774 1863 1836 1774 1863 1574 1774 1863 1668
Q Serve(g_s), s 14.2 18.1 18.4 20.9 25.3 25.3 6.7 4.4 5.3 3.7 16.6 17.1
Cycle Q Clear(g_c), s 14.2 18.1 18.4 20.9 25.3 25.3 6.7 4.4 5.3 3.7 16.6 17.1
Prop In Lane 1.00 0.45 1.00 0.08 1.00 1.00 1.00 0.66
Lane Grp Cap(c), veh/h 210 925 427 340 1198 591 946 993 420 509 267 239
V/C Ratio(X) 1.18 0.67 0.68 0.92 0.74 0.74 0.27 0.18 0.21 0.23 0.97 1.00
Avail Cap(c_a), veh/h 210 925 427 373 1198 591 946 993 420 509 267 239
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99
Uniform Delay (d), s/veh 52.9 40.7 40.8 47.6 36.2 36.2 34.7 33.9 34.2 48.1 54.0 54.2
Incr Delay (d2), s/veh 118.0 3.9 8.5 26.0 2.9 5.8 0.7 0.4 1.1 1.0 47.7 56.7
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/ln13.8 9.9 9.7 12.7 13.5 13.8 3.4 2.3 2.4 1.9 12.1 11.7
LnGrp Delay(d),s/veh 170.9 44.6 49.3 73.6 39.1 42.0 35.4 34.3 35.3 49.2 101.7 110.9
LnGrp LOS F D D E D D D C D D F F
Approach Vol, veh/h 1161 1632 516 614
Approach Delay, s/veh 72.6 46.5 35.0 95.2
Approach LOS E D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s27.2 34.4 36.6 21.8 18.4 43.2 21.8 36.6
Change Period (Y+Rc), s* 4.2 4.6 4.6 4.6 * 4.2 4.6 4.6 4.6
Max Green Setting (Gmax), s* 25 27.6 32.0 17.2 * 14 38.6 17.2 32.0
Max Q Clear Time (g_c+I1), s22.9 20.4 8.7 19.1 16.2 27.3 5.7 7.3
Green Ext Time (p_c), s 0.1 6.9 1.9 0.0 0.0 10.0 0.5 8.7

Intersection Summary
HCM 2010 Ctrl Delay 60.4
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
20: Imperial Highway (SR-90) & Imperial/Orangethorpe Ramp 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 693 394 1642 1870 188
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 0 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 0 773 443 1845 2101 159
Adj No. of Lanes 0 2 2 3 4 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 2 2 2 2 2
Cap, veh/h 0 0 934 5160 4396 934
Arrive On Green 0.00 0.00 0.26 0.92 0.59 0.59
Sat Flow, veh/h 0 3548 5588 7451 1583
Grp Volume(v), veh/h 0.0 443 1845 2101 159
Grp Sat Flow(s),veh/h/ln 1774 1863 1863 1583
Q Serve(g_s), s 6.3 2.3 9.7 2.7
Cycle Q Clear(g_c), s 6.3 2.3 9.7 2.7
Prop In Lane 1.00 1.00
Lane Grp Cap(c), veh/h 934 5160 4396 934
V/C Ratio(X) 0.47 0.36 0.48 0.17
Avail Cap(c_a), veh/h 934 5160 4396 934
HCM Platoon Ratio 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.75 0.75 1.00 1.00
Uniform Delay (d), s/veh 18.6 0.3 7.0 5.6
Incr Delay (d2), s/veh 1.3 0.1 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 1.1 4.9 3.8
LnGrp Delay(d),s/veh 19.9 0.4 7.4 6.0
LnGrp LOS B A A A
Approach Vol, veh/h 2288 2260
Approach Delay, s/veh 4.2 7.3
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6
Phs Duration (G+Y+Rc), s 60.0 20.0 40.0
Change Period (Y+Rc), s 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 35.8 * 16 15.8
Max Q Clear Time (g_c+I1), s 4.3 8.3 11.7
Green Ext Time (p_c), s 31.4 0.5 4.1

Intersection Summary
HCM 2010 Ctrl Delay 5.7
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
21: Imperial Highway (SR-90) & La Palma Avenue 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 126 160 337 655 872 306 810 1605 454 199 1939 426
Number 7 4 14 3 8 18 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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 135 172 185 704 938 173 871 1726 248 214 2085 329
Adj No. of Lanes 2 2 2 2 3 1 2 3 2 2 4 1
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 182 807 1432 436 1609 705 842 2127 1201 563 2251 476
Arrive On Green 0.05 0.22 0.22 0.12 0.29 0.29 0.24 0.38 0.38 0.16 0.30 0.30
Sat Flow, veh/h 3548 3725 3145 3548 5588 1575 3548 5588 3154 3548 7451 1575
Grp Volume(v), veh/h 135 172 185 704 938 173 871 1726 248 214 2085 329
Grp Sat Flow(s),veh/h/ln 1774 1863 1572 1774 1863 1575 1774 1863 1577 1774 1863 1575
Q Serve(g_s), s 5.4 5.5 1.4 17.8 20.8 1.4 34.4 40.1 5.4 7.8 39.3 22.4
Cycle Q Clear(g_c), s 5.4 5.5 1.4 17.8 20.8 1.4 34.4 40.1 5.4 7.8 39.3 22.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 182 807 1432 436 1609 705 842 2127 1201 563 2251 476
V/C Ratio(X) 0.74 0.21 0.13 1.62 0.58 0.25 1.03 0.81 0.21 0.38 0.93 0.69
Avail Cap(c_a), veh/h 230 1130 1706 436 2019 820 842 2127 1201 563 2251 476
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 0.31 0.31 0.31
Uniform Delay (d), s/veh 67.8 46.7 10.4 63.6 44.2 14.4 55.3 40.2 14.9 54.6 49.0 31.5
Incr Delay (d2), s/veh 6.4 0.3 0.1 287.8 0.7 0.4 40.3 3.5 0.4 0.0 2.9 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 2.9 1.3 26.1 10.8 3.2 21.5 21.3 2.4 3.8 20.7 10.1
LnGrp Delay(d),s/veh 74.3 46.9 10.4 351.4 44.9 14.8 95.6 43.7 15.3 54.7 51.9 34.0
LnGrp LOS E D B F D B F D B D D C
Approach Vol, veh/h 492 1815 2845 2628
Approach Delay, s/veh 40.7 160.9 57.1 49.9
Approach LOS D F E D

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 27.2 59.8 22.0 36.0 38.6 48.4 11.6 46.3
Change Period (Y+Rc), s 4.2 * 4.6 * 4.2 4.6 4.2 * 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 10.4 * 55 * 18 44.0 21.8 * 44 * 9.4 52.4
Max Q Clear Time (g_c+I1), s 9.8 42.1 19.8 7.5 36.4 41.3 7.4 22.8
Green Ext Time (p_c), s 0.2 11.8 0.0 21.0 0.0 2.4 0.0 18.4

Intersection Summary
HCM 2010 Ctrl Delay 77.9
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
22: Imperial Highway (SR-90) & SR-91 WB Off-Ramp 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 421 846 2023 0 0 1999
Number 3 18 2 12 1 6
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
Adj Sat Flow, veh/h/ln 1872 1863 1845 0 0 1881
Adj Flow Rate, veh/h 407 817 2107 0 0 2082
Adj No. of Lanes 1 2 4 0 0 3
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 1 2 3 0 0 1
Cap, veh/h 551 979 3574 0 0 2892
Arrive On Green 0.31 0.31 0.56 0.00 0.00 0.56
Sat Flow, veh/h 1783 3167 6862 0 0 5474
Grp Volume(v), veh/h 407 817 2107 0 0 2082
Grp Sat Flow(s),veh/h/ln 1783 1583 1586 0 0 1712
Q Serve(g_s), s 16.3 19.2 17.4 0.0 0.0 23.8
Cycle Q Clear(g_c), s 16.3 19.2 17.4 0.0 0.0 23.8
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 551 979 3574 0 0 2892
V/C Ratio(X) 0.74 0.83 0.59 0.00 0.00 0.72
Avail Cap(c_a), veh/h 686 1219 3574 0 0 2892
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 24.7 25.7 11.4 0.0 0.0 12.8
Incr Delay (d2), s/veh 3.2 4.2 0.7 0.0 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.5 9.0 7.6 0.0 0.0 11.6
LnGrp Delay(d),s/veh 28.0 29.9 12.1 0.0 0.0 14.4
LnGrp LOS C C B B
Approach Vol, veh/h 1224 2107 2082
Approach Delay, s/veh 29.3 12.1 14.4
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 50.1 50.1 29.9
Change Period (Y+Rc), s 5.0 5.0 5.2
Max Green Setting (Gmax), s 39.0 39.0 30.8
Max Q Clear Time (g_c+I1), s 19.4 25.8 21.2
Green Ext Time (p_c), s 19.1 12.9 3.5

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
1: SR-57 SB Ramps & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1612 843 0 2130 559 0 0 0 790 0 524
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 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
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1845 0 1859 1900 1863 1854 1827
Adj Flow Rate, veh/h 0 1662 0 0 2196 0 900 0 183
Adj No. of Lanes 0 3 1 0 3 0 2 0 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 3 0 2 2 2 0 4
Cap, veh/h 0 3991 1120 0 3983 0 695 0 304
Arrive On Green 0.00 0.71 0.00 0.00 0.71 0.00 0.20 0.00 0.20
Sat Flow, veh/h 0 5588 1568 0 5577 0 3548 0 1553
Grp Volume(v), veh/h 0 1662 0 0 2196 0 900 0 183
Grp Sat Flow(s),veh/h/ln 0 1863 1568 0 1859 0 1774 0 1553
Q Serve(g_s), s 0.0 14.5 0.0 0.0 22.3 0.0 23.5 0.0 12.9
Cycle Q Clear(g_c), s 0.0 14.5 0.0 0.0 22.3 0.0 23.5 0.0 12.9
Prop In Lane 0.00 1.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3991 1120 0 3983 0 695 0 304
V/C Ratio(X) 0.00 0.42 0.00 0.00 0.55 0.00 1.30 0.00 0.60
Avail Cap(c_a), veh/h 0 3991 1120 0 3983 0 695 0 304
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 7.0 0.0 0.0 8.1 0.0 48.3 0.0 44.0
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.6 0.0 143.4 0.0 8.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.4 0.0 0.0 11.6 0.0 25.3 0.0 6.3
LnGrp Delay(d),s/veh 0.0 7.1 0.0 0.0 8.6 0.0 191.7 0.0 52.5
LnGrp LOS A A F D
Approach Vol, veh/h 1662 2196 1083
Approach Delay, s/veh 7.1 8.6 168.1
Approach LOS A A F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 91.0 29.0 91.0
Change Period (Y+Rc), s 5.3 5.5 5.3
Max Green Setting (Gmax), s 31.7 23.5 48.7
Max Q Clear Time (g_c+I1), s 16.5 25.5 24.3
Green Ext Time (p_c), s 15.0 0.0 24.0

Intersection Summary
HCM 2010 Ctrl Delay 43.1
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
2: SR-57 NB Ramps/Commercial Driveway & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 188 1806 0 0 2068 91 744 68 474 0 0 295
Number 5 2 12 1 6 16 7 4 14 3 8 18
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 0.99 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
Adj Sat Flow, veh/h/ln 1900 1863 0 0 1864 1900 1827 1851 1845 0 0 1881
Adj Flow Rate, veh/h 196 1881 0 0 2154 87 902 0 234 0 0 157
Adj No. of Lanes 1 3 0 0 4 0 3 0 1 0 0 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 2 0 0 2 2 4 0 3 0 0 1
Cap, veh/h 224 3688 0 0 3566 144 1296 0 387 0 0 0
Arrive On Green 0.12 0.66 0.00 0.00 1.00 1.00 0.25 0.00 0.25 0.00 0.00 0.00
Sat Flow, veh/h 1810 5588 0 0 7117 287 5220 0 1558 0
Grp Volume(v), veh/h 196 1881 0 0 1692 549 902 0 234 0.0
Grp Sat Flow(s),veh/h/ln 1810 1863 0 0 1864 1812 1740 0 1558
Q Serve(g_s), s 12.8 20.7 0.0 0.0 0.0 0.0 18.8 0.0 15.9
Cycle Q Clear(g_c), s 12.8 20.7 0.0 0.0 0.0 0.0 18.8 0.0 15.9
Prop In Lane 1.00 0.00 0.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 224 3688 0 0 2802 908 1296 0 387
V/C Ratio(X) 0.87 0.51 0.00 0.00 0.60 0.60 0.70 0.00 0.60
Avail Cap(c_a), veh/h 314 3688 0 0 2802 908 1296 0 387
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.52 0.52 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.6 10.5 0.0 0.0 0.0 0.0 41.0 0.0 39.9
Incr Delay (d2), s/veh 13.9 0.5 0.0 0.0 0.2 0.7 3.1 0.0 6.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 10.8 0.0 0.0 0.1 0.2 9.4 0.0 14.3
LnGrp Delay(d),s/veh 65.5 11.0 0.0 0.0 0.2 0.7 44.1 0.0 46.7
LnGrp LOS E B A A D D
Approach Vol, veh/h 2077 2241 1136
Approach Delay, s/veh 16.1 0.3 44.6
Approach LOS B A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 85.0 35.0 19.1 65.9
Change Period (Y+Rc), s 5.8 * 5.2 * 4.2 5.8
Max Green Setting (Gmax), s 67.1 * 30 * 21 42.1
Max Q Clear Time (g_c+I1), s 22.7 20.8 14.8 2.0
Green Ext Time (p_c), s 43.4 3.1 0.1 39.3

Intersection Summary
HCM 2010 Ctrl Delay 15.6
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
3: Associated Road & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 211 1933 151 122 2055 148 183 273 100 272 313 222
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 222 2035 81 128 2163 82 193 287 59 286 329 119
Adj No. of Lanes 1 3 0 1 4 0 2 2 0 2 1 1
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 245 2304 91 154 2712 103 251 636 129 399 472 399
Arrive On Green 0.28 0.86 0.86 0.09 0.38 0.38 0.07 0.21 0.21 0.11 0.25 0.25
Sat Flow, veh/h 1774 5338 212 1774 7132 270 3548 3005 608 3548 1863 1574
Grp Volume(v), veh/h 222 1418 698 128 1695 550 193 176 170 286 329 119
Grp Sat Flow(s),veh/h/ln 1774 1863 1824 1774 1863 1814 1774 1863 1750 1774 1863 1574
Q Serve(g_s), s 14.5 26.2 26.7 8.5 32.4 32.4 6.4 9.9 10.2 9.3 19.2 5.2
Cycle Q Clear(g_c), s 14.5 26.2 26.7 8.5 32.4 32.4 6.4 9.9 10.2 9.3 19.2 5.2
Prop In Lane 1.00 0.12 1.00 0.15 1.00 0.35 1.00 1.00
Lane Grp Cap(c), veh/h 245 1608 788 154 2125 690 251 394 370 399 472 399
V/C Ratio(X) 0.91 0.88 0.89 0.83 0.80 0.80 0.77 0.45 0.46 0.72 0.70 0.30
Avail Cap(c_a), veh/h 318 1608 788 200 2125 690 281 394 370 429 472 399
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.77 0.77 0.77 0.55 0.55 0.55 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.7 6.5 6.5 53.9 33.1 33.1 54.8 41.2 41.3 51.4 40.6 18.4
Incr Delay (d2), s/veh 17.4 5.8 11.3 9.6 1.8 5.3 9.2 3.6 4.0 4.3 8.3 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 13.5 14.4 4.6 17.0 17.2 3.5 5.5 5.3 4.8 11.0 2.5
LnGrp Delay(d),s/veh 60.0 12.3 17.8 63.6 34.9 38.4 64.0 44.8 45.3 55.7 48.9 20.3
LnGrp LOS E B B E C D E D D E D C
Approach Vol, veh/h 2338 2373 539 734
Approach Delay, s/veh 18.5 37.3 51.8 46.9
Approach LOS B D D D

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 14.9 57.1 13.0 35.0 21.1 50.9 18.0 30.0
Change Period (Y+Rc), s 4.5 5.3 4.5 4.6 4.5 5.3 4.5 4.6
Max Green Setting (Gmax), s 13.5 47.7 9.5 30.4 21.5 39.7 14.5 25.4
Max Q Clear Time (g_c+I1), s 10.5 28.7 8.4 21.2 16.5 34.4 11.3 12.2
Green Ext Time (p_c), s 0.0 18.9 0.1 1.0 0.1 5.3 0.3 1.0

Intersection Summary
HCM 2010 Ctrl Delay 32.4
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
4: Placentia Avenue/Castlegate Lane & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 2011 268 225 2012 47 256 58 265 31 29 13
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 21 2052 139 230 2053 25 303 0 142 32 30 6
Adj No. of Lanes 1 3 1 1 3 0 2 0 1 1 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 1955 552 256 2321 28 710 0 314 259 220 44
Arrive On Green 0.13 0.70 0.70 0.14 0.42 0.42 0.20 0.00 0.20 0.15 0.15 0.15
Sat Flow, veh/h 1774 5588 1577 1774 5509 67 3548 0 1571 1774 1508 302
Grp Volume(v), veh/h 21 2052 139 230 1388 690 303 0 142 32 0 36
Grp Sat Flow(s),veh/h/ln 1774 1863 1577 1774 1863 1850 1774 0 1571 1774 0 1810
Q Serve(g_s), s 1.3 42.0 3.9 15.3 41.2 41.3 9.0 0.0 9.5 1.9 0.0 2.1
Cycle Q Clear(g_c), s 1.3 42.0 3.9 15.3 41.2 41.3 9.0 0.0 9.5 1.9 0.0 2.1
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 112 1955 552 256 1569 779 710 0 314 259 0 264
V/C Ratio(X) 0.19 1.05 0.25 0.90 0.88 0.89 0.43 0.00 0.45 0.12 0.00 0.14
Avail Cap(c_a), veh/h 222 1955 552 273 1569 779 710 0 314 259 0 264
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.32 0.32 0.32 0.61 0.61 0.61 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.7 18.0 12.3 50.5 32.0 32.1 42.0 0.0 42.2 44.6 0.0 44.7
Incr Delay (d2), s/veh 0.5 27.3 0.3 19.0 3.9 7.5 1.9 0.0 4.6 1.0 0.0 1.1
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 25.6 1.7 8.8 22.1 22.7 4.6 0.0 4.5 1.0 0.0 1.1
LnGrp Delay(d),s/veh 50.2 45.3 12.6 69.5 36.0 39.6 43.9 0.0 46.8 45.6 0.0 45.7
LnGrp LOS D F B E D D D D D D
Approach Vol, veh/h 2212 2308 445 68
Approach Delay, s/veh 43.3 40.4 44.8 45.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.8 47.7 22.0 13.3 56.2 28.5
Change Period (Y+Rc), s 4.5 5.7 4.5 5.7 * 5.7 4.5
Max Green Setting (Gmax), s 18.5 40.8 17.5 15.0 * 44 24.0
Max Q Clear Time (g_c+I1), s 17.3 44.0 4.1 3.3 43.3 11.5
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 1.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 42.1
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
5: S. Kraemer Boulevard & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 201 1600 184 153 1621 135 290 342 94 262 451 179
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 209 1667 98 159 1689 81 302 356 58 273 470 94
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 268 2405 141 216 2355 113 396 829 350 337 767 324
Arrive On Green 0.08 0.46 0.46 0.06 0.45 0.45 0.11 0.22 0.22 0.09 0.21 0.21
Sat Flow, veh/h 3548 5226 307 3548 5289 253 3548 3725 1573 3548 3725 1572
Grp Volume(v), veh/h 209 1188 577 159 1189 581 302 356 58 273 470 94
Grp Sat Flow(s),veh/h/ln 1774 1863 1807 1774 1863 1817 1774 1863 1573 1774 1863 1572
Q Serve(g_s), s 6.9 30.3 30.4 5.3 31.2 31.3 9.9 9.9 2.9 9.1 13.8 4.9
Cycle Q Clear(g_c), s 6.9 30.3 30.4 5.3 31.2 31.3 9.9 9.9 2.9 9.1 13.8 4.9
Prop In Lane 1.00 0.17 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 268 1714 832 216 1659 809 396 829 350 337 767 324
V/C Ratio(X) 0.78 0.69 0.69 0.74 0.72 0.72 0.76 0.43 0.17 0.81 0.61 0.29
Avail Cap(c_a), veh/h 378 1714 832 290 1659 809 497 829 350 438 767 324
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) 0.18 0.18 0.18 0.82 0.82 0.82 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.5 25.7 25.7 55.4 27.1 27.1 51.8 40.1 25.3 53.2 43.3 26.1
Incr Delay (d2), s/veh 0.7 0.4 0.9 3.2 2.2 4.5 3.9 1.6 1.0 6.5 3.6 2.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 15.6 15.3 2.7 16.5 16.7 5.1 5.3 1.4 4.7 7.4 2.3
LnGrp Delay(d),s/veh 55.2 26.1 26.6 58.6 29.3 31.6 55.7 41.7 26.3 59.8 46.9 28.4
LnGrp LOS E C C E C C E D C E D C
Approach Vol, veh/h 1974 1929 716 837
Approach Delay, s/veh 29.3 32.4 46.4 49.0
Approach LOS C C D D

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 11.5 60.9 17.6 30.0 13.3 59.1 15.6 32.0
Change Period (Y+Rc), s * 4.2 5.7 4.2 * 5.3 * 4.2 5.7 4.2 * 5.3
Max Green Setting (Gmax), s * 9.8 49.3 16.8 * 25 * 13 46.3 14.8 * 27
Max Q Clear Time (g_c+I1), s 7.3 32.4 11.9 15.8 8.9 33.3 11.1 11.9
Green Ext Time (p_c), s 0.0 16.8 0.4 3.4 0.1 13.0 0.3 3.5

Intersection Summary
HCM 2010 Ctrl Delay 35.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
6: Valencia Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 155 1830 105 80 1346 143 88 169 96 216 176 125
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 163 1926 56 84 1417 80 93 178 57 227 185 67
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 2 1
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 223 2779 785 139 2646 747 149 767 324 326 953 403
Arrive On Green 0.06 0.50 0.50 0.04 0.47 0.47 0.04 0.21 0.21 0.09 0.26 0.26
Sat Flow, veh/h 3548 5588 1579 3548 5588 1578 3548 3725 1572 3548 3725 1574
Grp Volume(v), veh/h 163 1926 56 84 1417 80 93 178 57 227 185 67
Grp Sat Flow(s),veh/h/ln 1774 1863 1579 1774 1863 1578 1774 1863 1572 1774 1863 1574
Q Serve(g_s), s 5.4 31.7 1.7 2.8 21.5 2.2 3.1 4.8 3.1 7.4 4.7 3.2
Cycle Q Clear(g_c), s 5.4 31.7 1.7 2.8 21.5 2.2 3.1 4.8 3.1 7.4 4.7 3.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 223 2779 785 139 2646 747 149 767 324 326 953 403
V/C Ratio(X) 0.73 0.69 0.07 0.60 0.54 0.11 0.63 0.23 0.18 0.70 0.19 0.17
Avail Cap(c_a), veh/h 349 2779 785 231 2646 747 260 767 324 438 953 403
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) 0.62 0.62 0.62 0.69 0.69 0.69 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.2 23.1 8.7 56.7 22.3 7.7 56.6 39.7 28.4 52.9 35.0 22.7
Incr Delay (d2), s/veh 2.8 0.9 0.1 1.1 0.5 0.2 1.6 0.7 1.2 1.4 0.5 0.9
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 2.7 16.5 0.7 1.4 11.2 1.0 1.6 2.5 1.4 3.7 2.4 1.5
LnGrp Delay(d),s/veh 58.1 24.0 8.8 57.8 22.8 7.9 58.2 40.4 29.6 54.3 35.4 23.6
LnGrp LOS E C A E C A E D C D D C
Approach Vol, veh/h 2145 1581 328 479
Approach Delay, s/veh 26.2 23.9 43.6 42.7
Approach LOS C C D D

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 8.9 65.9 9.2 36.0 11.8 63.0 15.2 30.0
Change Period (Y+Rc), s * 4.2 6.2 4.2 * 5.3 * 4.2 6.2 4.2 * 5.3
Max Green Setting (Gmax), s * 7.8 52.8 8.8 * 31 * 12 48.8 14.8 * 25
Max Q Clear Time (g_c+I1), s 4.8 33.7 5.1 6.7 7.4 23.5 9.4 6.8
Green Ext Time (p_c), s 0.0 18.9 0.2 1.9 0.2 25.0 0.2 1.5

Intersection Summary
HCM 2010 Ctrl Delay 28.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
7: Rose Drive & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 214 1405 112 170 1121 710 223 624 87 793 410 142
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 221 1448 58 175 1156 414 230 643 47 818 423 0
Adj No. of Lanes 1 3 0 2 3 1 2 2 1 2 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 2317 93 228 2320 655 881 934 395 881 934 397
Arrive On Green 0.08 0.43 0.43 0.13 0.83 0.83 0.25 0.25 0.25 0.25 0.25 0.00
Sat Flow, veh/h 1774 5336 214 3548 5588 1578 3548 3725 1574 3548 3725 1583
Grp Volume(v), veh/h 221 1011 495 175 1156 414 230 643 47 818 423 0
Grp Sat Flow(s),veh/h/ln 1774 1863 1824 1774 1863 1578 1774 1863 1574 1774 1863 1583
Q Serve(g_s), s 10.0 25.3 25.3 5.7 7.2 7.9 6.3 18.8 2.9 27.0 11.5 0.0
Cycle Q Clear(g_c), s 10.0 25.3 25.3 5.7 7.2 7.9 6.3 18.8 2.9 27.0 11.5 0.0
Prop In Lane 1.00 0.12 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 148 1618 792 228 2320 655 881 934 395 881 934 397
V/C Ratio(X) 1.49 0.62 0.63 0.77 0.50 0.63 0.26 0.69 0.12 0.93 0.45 0.00
Avail Cap(c_a), veh/h 148 1618 792 242 2320 655 881 934 395 881 934 397
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.68 0.68 0.68 0.46 0.46 0.46 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 55.0 26.4 26.4 51.4 6.6 3.4 36.3 40.7 37.2 44.1 38.0 0.0
Incr Delay (d2), s/veh 245.4 1.3 2.5 5.6 0.2 1.3 0.7 4.1 0.6 17.2 1.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.0 13.2 13.2 2.9 3.5 3.3 3.2 10.2 1.3 15.3 6.1 0.0
LnGrp Delay(d),s/veh 300.4 27.6 28.9 57.0 6.7 4.7 37.0 44.8 37.8 61.3 39.6 0.0
LnGrp LOS F C C E A A D D D E D
Approach Vol, veh/h 1727 1745 920 1241
Approach Delay, s/veh 62.9 11.3 42.5 53.9
Approach LOS E B D D

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 11.9 58.6 35.0 35.0 14.2 56.3 35.0 35.0
Change Period (Y+Rc), s * 4.2 6.0 5.2 * 4.9 * 4.2 6.0 5.2 * 4.9
Max Green Setting (Gmax), s * 8.2 32.6 29.8 * 30 * 10 30.8 28.8 * 30
Max Q Clear Time (g_c+I1), s 7.7 27.3 8.3 13.5 12.0 9.9 29.0 20.8
Green Ext Time (p_c), s 0.0 5.3 4.0 3.2 0.0 20.3 0.0 3.7

Intersection Summary
HCM 2010 Ctrl Delay 41.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
8: Prospect Avenue & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 239 1933 70 43 1771 161 41 88 12 165 83 221
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 260 2101 40 47 1925 136 45 96 6 179 90 173
Adj No. of Lanes 1 3 0 1 3 0 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 380 2824 54 262 2322 163 230 499 31 375 164 314
Arrive On Green 0.28 0.69 0.69 0.15 0.45 0.45 0.29 0.29 0.29 0.29 0.29 0.29
Sat Flow, veh/h 1774 5465 104 1774 5159 363 1109 1735 108 1282 569 1094
Grp Volume(v), veh/h 260 1431 710 47 1388 673 45 0 102 179 0 263
Grp Sat Flow(s),veh/h/ln 1774 1863 1844 1774 1863 1796 1109 0 1843 1282 0 1663
Q Serve(g_s), s 15.6 29.5 29.6 2.8 39.2 39.6 4.3 0.0 5.0 14.7 0.0 16.1
Cycle Q Clear(g_c), s 15.6 29.5 29.6 2.8 39.2 39.6 20.4 0.0 5.0 19.7 0.0 16.1
Prop In Lane 1.00 0.06 1.00 0.20 1.00 0.06 1.00 0.66
Lane Grp Cap(c), veh/h 380 1925 953 262 1676 808 230 0 530 375 0 478
V/C Ratio(X) 0.68 0.74 0.75 0.18 0.83 0.83 0.20 0.00 0.19 0.48 0.00 0.55
Avail Cap(c_a), veh/h 380 1925 953 262 1676 808 230 0 530 375 0 478
HCM Platoon Ratio 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.20 0.20 0.20 0.77 0.77 0.77 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.3 13.7 13.7 44.8 28.9 29.0 44.8 0.0 32.2 39.7 0.0 36.2
Incr Delay (d2), s/veh 0.9 0.5 1.1 0.1 3.8 7.7 1.9 0.0 0.8 4.3 0.0 4.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.7 15.0 15.0 1.4 20.9 21.2 1.4 0.0 2.7 5.7 0.0 8.0
LnGrp Delay(d),s/veh 40.2 14.2 14.8 44.9 32.7 36.7 46.7 0.0 33.1 44.0 0.0 40.7
LnGrp LOS D B B D C D D C D D
Approach Vol, veh/h 2401 2108 147 442
Approach Delay, s/veh 17.2 34.3 37.2 42.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 22.5 68.0 40.0 30.5 60.0 40.0
Change Period (Y+Rc), s 4.5 6.0 5.5 4.5 * 6 5.5
Max Green Setting (Gmax), s 7.5 62.0 34.5 15.8 * 54 34.5
Max Q Clear Time (g_c+I1), s 4.8 31.6 21.7 17.6 41.6 22.4
Green Ext Time (p_c), s 0.1 29.4 2.4 0.0 12.2 2.4

Intersection Summary
HCM 2010 Ctrl Delay 27.0
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
9: Imperial Highway (SR-90) & Bastanchury Road 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 453 247 5 330 314 246 1504 0 550 1677 9
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 10 458 128 5 333 192 248 1519 0 556 1694 0
Adj No. of Lanes 1 2 0 1 1 1 1 3 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 135 699 194 143 464 392 275 1919 544 905 2477 702
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.16 0.34 0.00 0.51 0.89 0.00
Sat Flow, veh/h 872 2805 778 825 1863 1574 1774 5588 1583 3548 5588 1583
Grp Volume(v), veh/h 10 303 283 5 333 192 248 1519 0 556 1694 0
Grp Sat Flow(s),veh/h/ln 872 1863 1720 825 1863 1574 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 1.3 17.5 17.8 0.7 19.6 12.5 16.5 29.4 0.0 13.4 10.5 0.0
Cycle Q Clear(g_c), s 20.9 17.5 17.8 18.4 19.6 12.5 16.5 29.4 0.0 13.4 10.5 0.0
Prop In Lane 1.00 0.45 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 135 464 428 143 464 392 275 1919 544 905 2477 702
V/C Ratio(X) 0.07 0.65 0.66 0.03 0.72 0.49 0.90 0.79 0.00 0.61 0.68 0.00
Avail Cap(c_a), veh/h 197 598 552 203 598 505 340 1919 544 905 2477 702
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.64 0.64 0.00
Uniform Delay (d), s/veh 50.7 40.4 40.5 48.8 41.2 38.5 49.8 35.5 0.0 25.2 4.4 0.0
Incr Delay (d2), s/veh 0.2 1.6 1.9 0.1 2.9 0.9 20.5 3.4 0.0 0.6 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 9.2 8.6 0.2 10.5 5.5 9.6 15.7 0.0 6.6 4.9 0.0
LnGrp Delay(d),s/veh 51.0 42.0 42.4 48.9 44.1 39.5 70.3 39.0 0.0 25.8 5.4 0.0
LnGrp LOS D D D D D D E D C A
Approach Vol, veh/h 596 530 1767 2250
Approach Delay, s/veh 42.4 42.5 43.4 10.4
Approach LOS D D D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.6 59.2 36.2 36.6 47.2 36.2
Change Period (Y+Rc), s 6.0 6.0 6.3 6.0 6.0 6.3
Max Green Setting (Gmax), s 23.0 40.2 38.5 22.0 41.2 38.5
Max Q Clear Time (g_c+I1), s 18.5 12.5 21.6 15.4 31.4 22.9
Green Ext Time (p_c), s 0.1 25.5 5.7 3.2 8.7 5.5

Intersection Summary
HCM 2010 Ctrl Delay 28.7
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
10: Imperial Highway (SR-90) & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 14 1 9 31 4 181 0 1636 36 184 1874 27
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 0.99 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
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 0 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 15 1 9 33 4 137 0 1722 19 194 1973 14
Adj No. of Lanes 0 1 0 0 1 0 0 3 0 1 3 0
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 0 2 2 2 2 2
Cap, veh/h 122 17 51 64 16 162 0 3503 39 220 4379 31
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.00 0.64 0.64 0.12 0.79 0.79
Sat Flow, veh/h 565 132 392 213 121 1237 0 5516 61 1774 5542 39
Grp Volume(v), veh/h 25 0 0 174 0 0 0 1163 578 194 1326 661
Grp Sat Flow(s),veh/h/ln 1090 0 0 1571 0 0 0 1863 1852 1774 1863 1856
Q Serve(g_s), s 0.0 0.0 0.0 8.7 0.0 0.0 0.0 19.9 19.9 12.9 13.9 13.9
Cycle Q Clear(g_c), s 1.7 0.0 0.0 12.9 0.0 0.0 0.0 19.9 19.9 12.9 13.9 13.9
Prop In Lane 0.60 0.36 0.19 0.79 0.00 0.03 1.00 0.02
Lane Grp Cap(c), veh/h 191 0 0 241 0 0 0 2366 1176 220 2944 1466
V/C Ratio(X) 0.13 0.00 0.00 0.72 0.00 0.00 0.00 0.49 0.49 0.88 0.45 0.45
Avail Cap(c_a), veh/h 388 0 0 465 0 0 0 2366 1176 241 2944 1466
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 0.00 0.85 0.85 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.0 0.0 0.0 50.9 0.0 0.0 0.0 11.6 11.6 51.7 4.1 4.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.5 0.0 0.0 0.0 0.6 1.2 26.0 0.5 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 5.8 0.0 0.0 0.0 10.4 10.5 7.9 7.2 7.4
LnGrp Delay(d),s/veh 46.1 0.0 0.0 52.4 0.0 0.0 0.0 12.2 12.9 77.7 4.6 5.1
LnGrp LOS D D B B E A A
Approach Vol, veh/h 25 174 1741 2181
Approach Delay, s/veh 46.1 52.4 12.4 11.3
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 100.1 19.9 18.6 81.5 19.9
Change Period (Y+Rc), s 5.3 * 4.2 3.7 5.3 * 4.2
Max Green Setting (Gmax), s 77.4 * 33 16.3 57.4 * 33
Max Q Clear Time (g_c+I1), s 15.9 14.9 14.9 21.9 3.7
Green Ext Time (p_c), s 60.3 0.8 0.0 35.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 13.7
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
11: Olinda Street & Imperial Highway (SR-90) 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 46 1795 73 53 1597 41 21 16 37 48 6 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 0.99 0.99 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 1900 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 48 1870 54 55 1664 22 22 17 20 50 6 6
Adj No. of Lanes 1 3 0 1 3 0 0 1 1 1 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 62 3240 93 70 3326 44 252 183 387 371 210 210
Arrive On Green 0.03 0.60 0.60 0.08 1.00 1.00 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1774 5404 156 1774 5502 73 835 743 1574 1358 853 853
Grp Volume(v), veh/h 48 1289 635 55 1127 559 39 0 20 50 0 12
Grp Sat Flow(s),veh/h/ln1774 1863 1834 1774 1863 1850 1577 0 1574 1358 0 1706
Q Serve(g_s), s 3.2 25.4 25.5 3.7 0.0 0.0 0.5 0.0 1.2 3.5 0.0 0.6
Cycle Q Clear(g_c), s 3.2 25.4 25.5 3.7 0.0 0.0 2.0 0.0 1.2 5.5 0.0 0.6
Prop In Lane 1.00 0.08 1.00 0.04 0.56 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 62 2234 1100 70 2252 1118 435 0 387 371 0 419
V/C Ratio(X) 0.78 0.58 0.58 0.78 0.50 0.50 0.09 0.00 0.05 0.13 0.00 0.03
Avail Cap(c_a), veh/h 148 2234 1100 148 2252 1118 435 0 387 371 0 419
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.5 14.7 14.7 54.7 0.0 0.0 34.9 0.0 34.6 37.0 0.0 34.4
Incr Delay (d2), s/veh 6.9 1.0 2.0 6.9 0.8 1.6 0.4 0.0 0.3 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 13.4 13.5 1.9 0.2 0.5 1.0 0.0 0.5 1.4 0.0 0.3
LnGrp Delay(d),s/veh 64.4 15.7 16.7 61.6 0.8 1.6 35.3 0.0 34.8 37.2 0.0 34.4
LnGrp LOS E B B E A A D C D C
Approach Vol, veh/h 1972 1741 59 62
Approach Delay, s/veh 17.2 3.0 35.1 36.6
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.8 77.2 34.0 8.2 77.8 34.0
Change Period (Y+Rc), s 4.0 5.3 4.5 4.0 5.3 4.5
Max Green Setting (Gmax), s10.0 66.7 29.5 10.0 66.7 29.5
Max Q Clear Time (g_c+I1), s5.7 27.5 7.5 5.2 2.0 4.0
Green Ext Time (p_c), s 0.0 37.3 0.4 0.0 59.8 0.4

Intersection Summary
HCM 2010 Ctrl Delay 11.3
HCM 2010 LOS B



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
12: Imperial Highway (SR-90) & Main Street 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 5

Intersection
Int Delay, s/veh 0.3
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 12 1868 1656 37 0 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 135 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 2053 1820 41 0 38
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1860 0 - 0 2687 930
          Stage 1 - - - - 1840 -
          Stage 2 - - - - 847 -
Critical Hdwy 5.34 - - - 5.74 7.14
Critical Hdwy Stg 1 - - - - 6.64 -
Critical Hdwy Stg 2 - - - - 6.04 -
Follow-up Hdwy 3.12 - - - 3.82 3.92
Pot Cap-1 Maneuver 147 - - - *157 231
          Stage 1 - - - - *72 -
          Stage 2 - - - - *491 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver 147 - - - *144 231
Mov Cap-2 Maneuver - - - - *144 -
          Stage 1 - - - - *72 -
          Stage 2 - - - - *447 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 23.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 147 - - - 231
HCM Lane V/C Ratio 0.09 - - - 0.167
HCM Control Delay (s) 31.9 - - - 23.7
HCM Lane LOS D - - - C
HCM 95th %tile Q(veh) 0.3 - - - 0.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
13: Imperial Highway (SR-90) & Yorba Linda Boulevard 5/20/2015
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 101 651 215 242 657 461 336 1080 252 615 1096 80
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 103 664 115 247 670 250 343 1102 172 628 1118 43
Adj No. of Lanes 1 3 0 1 3 2 1 3 0 2 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 127 1201 205 204 1687 1604 389 1258 196 731 1354 52
Arrive On Green 0.07 0.26 0.26 0.12 0.30 0.30 0.22 0.27 0.27 0.41 0.51 0.51
Sat Flow, veh/h 1774 4649 794 1774 5588 3151 1774 4718 736 3548 5345 205
Grp Volume(v), veh/h 103 530 249 247 670 250 343 870 404 628 779 382
Grp Sat Flow(s),veh/h/ln 1774 1863 1717 1774 1863 1575 1774 1863 1728 1774 1863 1825
Q Serve(g_s), s 6.9 14.8 15.1 13.8 11.4 1.1 22.5 26.8 26.9 19.3 21.3 21.3
Cycle Q Clear(g_c), s 6.9 14.8 15.1 13.8 11.4 1.1 22.5 26.8 26.9 19.3 21.3 21.3
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.43 1.00 0.11
Lane Grp Cap(c), veh/h 127 962 444 204 1687 1604 389 993 461 731 944 462
V/C Ratio(X) 0.81 0.55 0.56 1.21 0.40 0.16 0.88 0.88 0.88 0.86 0.83 0.83
Avail Cap(c_a), veh/h 130 962 444 204 1687 1604 389 993 461 731 944 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
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 54.9 38.5 38.6 53.1 33.2 7.0 45.3 42.1 42.1 33.7 27.4 27.4
Incr Delay (d2), s/veh 28.3 2.3 5.0 131.4 0.2 0.1 19.6 10.7 20.3 9.6 8.2 15.4
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 4.4 7.9 7.7 14.2 5.9 1.4 13.1 15.3 15.4 10.4 11.9 12.6
LnGrp Delay(d),s/veh 83.2 40.8 43.6 184.5 33.4 7.1 64.9 52.8 62.4 43.3 35.5 42.8
LnGrp LOS F D D F C A E D E D D D
Approach Vol, veh/h 882 1167 1617 1789
Approach Delay, s/veh 46.5 59.8 57.8 39.8
Approach LOS D E E D

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 31.6 35.7 12.8 41.5 30.0 37.3 18.0 36.3
Change Period (Y+Rc), s 5.3 * 5.3 * 4.2 5.3 5.3 5.3 * 4.2 5.3
Max Green Setting (Gmax), s 25.8 * 30 * 8.8 36.0 23.1 32.0 * 14 31.0
Max Q Clear Time (g_c+I1), s 24.5 23.3 8.9 13.4 21.3 28.9 15.8 17.1
Green Ext Time (p_c), s 0.3 4.6 0.0 14.6 0.3 2.4 0.0 10.2

Intersection Summary
HCM 2010 Ctrl Delay 50.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
14: Lemon Drive & Plumosa Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
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Intersection
Intersection Delay, s/veh 9.8
Intersection LOS A

Movement EBU EBL EBT WBU WBT WBR SBU SBL SBR
Vol, veh/h 0 49 172 0 175 65 0 58 41
Peak Hour Factor 0.92 0.87 0.87 0.92 0.87 0.87 0.92 0.87 0.87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 56 198 0 201 75 0 67 47
Number of Lanes 0 0 1 0 1 1 0 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 10.8 9.2 9.2
HCM LOS B A A
          

Lane EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 0% 100% 0%
Vol Thru, % 78% 100% 0% 0% 0%
Vol Right, % 0% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 221 175 65 58 41
LT Vol 49 0 0 58 0
Through Vol 172 175 0 0 0
RT Vol 0 0 65 0 41
Lane Flow Rate 254 201 75 67 47
Geometry Grp 4 7 7 7 7
Degree of Util (X) 0.353 0.284 0.091 0.116 0.066
Departure Headway (Hd) 5.001 5.081 4.376 6.281 5.071
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 719 706 817 569 703
Service Time 3.037 2.816 2.112 4.035 2.824
HCM Lane V/C Ratio 0.353 0.285 0.092 0.118 0.067
HCM Control Delay 10.8 9.8 7.6 9.9 8.2
HCM Lane LOS B A A A A
HCM 95th-tile Q 1.6 1.2 0.3 0.4 0.2



HCM 2010 AWSC Yorba Linda Commons TIA (JN 09394)
15: Main Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
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Intersection
Intersection Delay, s/veh10.1
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 8 212 35 0 28 210 9 0 22 6 40 0 5 0 12
Peak Hour Factor 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 10 255 42 0 34 253 11 0 27 7 48 0 6 0 14
Number of Lanes 0 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 2
HCM Control Delay 10.2 10.5 8.8 8.3
HCM LOS B B A A
                 

Lane NBLn1 EBLn1 EBLn2WBLn1 SBLn1
Vol Left, % 32% 4% 0% 11% 29%
Vol Thru, % 9% 96% 0% 85% 0%
Vol Right, % 59% 0% 100% 4% 71%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 68 220 35 247 17
LT Vol 22 8 0 28 5
Through Vol 6 212 0 210 0
RT Vol 40 0 35 9 12
Lane Flow Rate 82 265 42 298 20
Geometry Grp 2 7 7 5 2
Degree of Util (X) 0.115 0.371 0.051 0.383 0.029
Departure Headway (Hd) 5.052 5.044 4.322 4.639 5.08
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 707 713 827 774 700
Service Time 3.103 2.781 2.058 2.675 3.141
HCM Lane V/C Ratio 0.116 0.372 0.051 0.385 0.029
HCM Control Delay 8.8 10.7 7.3 10.5 8.3
HCM Lane LOS A B A B A
HCM 95th-tile Q 0.4 1.7 0.2 1.8 0.1



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
16: School Street & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 12

Intersection
Int Delay, s/veh 1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 271 1 3 213 9 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 311 1 3 245 10 47
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 311 0 563 311
          Stage 1 - - - - 311 -
          Stage 2 - - - - 252 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1249 - 487 729
          Stage 1 - - - - 743 -
          Stage 2 - - - - 790 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1249 - 486 729
Mov Cap-2 Maneuver - - - - 570 -
          Stage 1 - - - - 743 -
          Stage 2 - - - - 788 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 694 - - 1249 -
HCM Lane V/C Ratio 0.083 - - 0.003 -
HCM Control Delay (s) 10.7 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.3 - - 0 -



HCM 2010 TWSC Yorba Linda Commons TIA (JN 09394)
17: Valencia Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 13

Intersection
Int Delay, s/veh 0.1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 311 1 2 216 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 334 1 2 232 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 335 0 572 335
          Stage 1 - - - - 335 -
          Stage 2 - - - - 237 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1224 - 482 707
          Stage 1 - - - - 725 -
          Stage 2 - - - - 802 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1224 - 481 707
Mov Cap-2 Maneuver - - - - 565 -
          Stage 1 - - - - 725 -
          Stage 2 - - - - 800 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 707 - - 1224 -
HCM Lane V/C Ratio 0.005 - - 0.002 -
HCM Control Delay (s) 10.1 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
18: Lakeview Avenue & Lemon Drive 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 119 194 172 417 317 46
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 127 206 183 444 337 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 287 256 208 2838 1940 279
Arrive On Green 0.16 0.16 0.23 1.00 0.61 0.61
Sat Flow, veh/h 1774 1583 1774 3725 3184 459
Grp Volume(v), veh/h 127 206 183 444 196 190
Grp Sat Flow(s),veh/h/ln 1774 1583 1774 1863 1863 1780
Q Serve(g_s), s 7.8 15.0 11.9 0.0 5.5 5.6
Cycle Q Clear(g_c), s 7.8 15.0 11.9 0.0 5.5 5.6
Prop In Lane 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 287 256 208 2838 1135 1084
V/C Ratio(X) 0.44 0.81 0.88 0.16 0.17 0.18
Avail Cap(c_a), veh/h 538 480 396 2838 1135 1084
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.99 0.99 1.00 1.00
Uniform Delay (d), s/veh 45.4 48.5 45.1 0.0 10.2 10.3
Incr Delay (d2), s/veh 2.3 11.8 4.6 0.1 0.3 0.4
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 13.4 6.1 0.0 2.9 2.9
LnGrp Delay(d),s/veh 47.7 60.3 49.6 0.1 10.6 10.6
LnGrp LOS D E D A B B
Approach Vol, veh/h 333 627 386
Approach Delay, s/veh 55.5 14.6 10.6
Approach LOS E B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 96.0 24.0 18.3 77.7
Change Period (Y+Rc), s 4.6 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 74.4 36.4 * 27 43.4
Max Q Clear Time (g_c+I1), s 2.0 17.0 13.9 7.6
Green Ext Time (p_c), s 13.4 2.3 0.2 11.5

Intersection Summary
HCM 2010 Ctrl Delay 23.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
19: Lakeview Avenue & Yorba Linda Boulevard 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 230 1206 96 154 973 63 178 265 239 135 178 205
Number 5 2 12 1 6 16 3 8 18 7 4 14
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 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 232 1218 56 156 983 36 180 268 140 136 180 146
Adj No. of Lanes 1 3 0 1 3 0 2 2 1 2 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 258 1873 86 183 1668 61 949 997 421 446 247 188
Arrive On Green 0.15 0.35 0.35 0.10 0.31 0.31 0.27 0.27 0.27 0.17 0.17 0.17
Sat Flow, veh/h 1774 5300 244 1774 5357 196 3548 3725 1574 3548 1963 1498
Grp Volume(v), veh/h 232 856 418 156 683 336 180 268 140 136 170 156
Grp Sat Flow(s),veh/h/ln1774 1863 1819 1774 1863 1827 1774 1863 1574 1774 1863 1598
Q Serve(g_s), s 15.4 23.1 23.2 10.4 18.6 18.6 4.7 6.8 8.6 4.0 10.4 11.2
Cycle Q Clear(g_c), s 15.4 23.1 23.2 10.4 18.6 18.6 4.7 6.8 8.6 4.0 10.4 11.2
Prop In Lane 1.00 0.13 1.00 0.11 1.00 1.00 1.00 0.94
Lane Grp Cap(c), veh/h 258 1316 643 183 1160 569 949 997 421 446 234 201
V/C Ratio(X) 0.90 0.65 0.65 0.85 0.59 0.59 0.19 0.27 0.33 0.30 0.73 0.77
Avail Cap(c_a), veh/h 266 1316 643 266 1160 569 949 997 421 446 234 201
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 50.4 32.6 32.6 52.9 34.9 34.9 33.9 34.7 35.3 45.4 48.0 48.3
Incr Delay (d2), s/veh 29.1 2.5 5.1 11.5 1.2 2.5 0.4 0.7 2.1 1.7 17.3 24.1
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/ln9.6 12.3 12.5 5.7 9.8 9.8 2.4 3.6 4.0 2.1 6.5 6.3
LnGrp Delay(d),s/veh 79.5 35.1 37.6 64.4 36.1 37.4 34.4 35.4 37.4 47.1 65.3 72.4
LnGrp LOS E D D E D D C D D D E E
Approach Vol, veh/h 1506 1175 588 462
Approach Delay, s/veh 42.6 40.2 35.5 62.3
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.6 47.0 36.7 19.7 21.6 42.0 19.7 36.7
Change Period (Y+Rc), s* 4.2 4.6 4.6 4.6 * 4.2 4.6 4.6 4.6
Max Green Setting (Gmax), s* 18 36.8 32.1 15.1 * 18 36.8 15.1 32.1
Max Q Clear Time (g_c+I1), s12.4 25.2 6.7 13.2 17.4 20.6 6.0 10.6
Green Ext Time (p_c), s 0.1 11.0 1.3 1.1 0.0 12.9 0.5 7.6

Intersection Summary
HCM 2010 Ctrl Delay 43.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
20: Imperial Highway (SR-90) & Imperial/Orangethorpe Ramp 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 430 663 1926 1552 307
Number 7 14 5 2 6 16
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
Adj Sat Flow, veh/h/ln 0 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 0 457 713 2071 1669 283
Adj No. of Lanes 0 2 2 3 4 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 2 2 2
Cap, veh/h 0 0 934 5160 4396 934
Arrive On Green 0.00 0.00 0.26 0.92 0.59 0.59
Sat Flow, veh/h 0 3548 5588 7451 1583
Grp Volume(v), veh/h 0.0 713 2071 1669 283
Grp Sat Flow(s),veh/h/ln 1774 1863 1863 1583
Q Serve(g_s), s 11.1 2.7 7.1 5.4
Cycle Q Clear(g_c), s 11.1 2.7 7.1 5.4
Prop In Lane 1.00 1.00
Lane Grp Cap(c), veh/h 934 5160 4396 934
V/C Ratio(X) 0.76 0.40 0.38 0.30
Avail Cap(c_a), veh/h 934 5160 4396 934
HCM Platoon Ratio 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.33 0.33 1.00 1.00
Uniform Delay (d), s/veh 20.4 0.3 6.5 6.1
Incr Delay (d2), s/veh 2.0 0.1 0.3 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 1.2 3.7 6.8
LnGrp Delay(d),s/veh 22.4 0.4 6.7 7.0
LnGrp LOS C A A A
Approach Vol, veh/h 2784 1952
Approach Delay, s/veh 6.0 6.8
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6
Phs Duration (G+Y+Rc), s 60.0 20.0 40.0
Change Period (Y+Rc), s 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 35.8 * 16 15.8
Max Q Clear Time (g_c+I1), s 4.7 13.1 9.1
Green Ext Time (p_c), s 30.9 0.5 6.7

Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
21: Imperial Highway (SR-90) & La Palma Avenue 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 268 706 535 502 224 280 377 2041 1048 387 1383 212
Number 7 4 14 3 8 18 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 0.99 1.00 0.99 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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 279 779 255 523 233 159 393 2126 580 403 1441 117
Adj No. of Lanes 2 3 1 2 3 1 2 3 2 2 4 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 328 1410 678 462 1622 700 629 1915 1081 544 2374 502
Arrive On Green 0.09 0.25 0.25 0.13 0.29 0.29 0.18 0.34 0.34 0.15 0.32 0.32
Sat Flow, veh/h 3548 5588 1574 3548 5588 1575 3548 5588 3153 3548 7451 1576
Grp Volume(v), veh/h 279 779 255 523 233 159 393 2126 580 403 1441 117
Grp Sat Flow(s),veh/h/ln 1774 1863 1574 1774 1863 1575 1774 1863 1576 1774 1863 1576
Q Serve(g_s), s 11.2 17.6 4.5 18.9 4.5 2.0 14.9 49.7 15.2 15.7 23.7 6.1
Cycle Q Clear(g_c), s 11.2 17.6 4.5 18.9 4.5 2.0 14.9 49.7 15.2 15.7 23.7 6.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 328 1410 678 462 1622 700 629 1915 1081 544 2374 502
V/C Ratio(X) 0.85 0.55 0.38 1.13 0.14 0.23 0.62 1.11 0.54 0.74 0.61 0.23
Avail Cap(c_a), veh/h 399 1696 758 462 1796 749 629 1915 1081 544 2374 502
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 0.62 0.62 0.62
Uniform Delay (d), s/veh 64.8 47.1 12.8 63.0 38.1 12.5 55.2 47.6 19.3 58.6 41.7 21.9
Incr Delay (d2), s/veh 11.9 0.7 0.7 82.8 0.1 0.3 1.5 57.6 1.9 3.0 0.7 0.7
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 6.0 9.1 4.3 14.6 2.3 2.7 7.4 35.8 6.9 7.9 12.3 2.8
LnGrp Delay(d),s/veh 76.7 47.8 13.5 145.9 38.2 12.8 56.6 105.3 21.2 61.6 42.5 22.5
LnGrp LOS E D B F D B E F C E D C
Approach Vol, veh/h 1313 915 3099 1961
Approach Delay, s/veh 47.3 95.3 83.4 45.2
Approach LOS D F F D

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 26.4 54.3 23.1 41.2 29.9 50.8 17.6 46.7
Change Period (Y+Rc), s 4.2 * 4.6 * 4.2 4.6 4.2 * 4.6 * 4.2 4.6
Max Green Setting (Gmax), s 14.8 * 50 * 19 44.0 18.3 * 46 * 16 46.6
Max Q Clear Time (g_c+I1), s 17.7 51.7 20.9 19.6 16.9 25.7 13.2 6.5
Green Ext Time (p_c), s 0.0 0.0 0.0 15.3 0.3 15.6 0.2 20.6

Intersection Summary
HCM 2010 Ctrl Delay 68.1
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.



HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
22: Imperial Highway (SR-90) & SR-91 WB Off-Ramp 5/20/2015

Opening Year Cumulative (2016) With Construction Traffic - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 393 752 2714 0 0 1497
Number 3 18 2 12 1 6
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
Adj Sat Flow, veh/h/ln 1881 1881 1881 0 0 1881
Adj Flow Rate, veh/h 385 771 2798 0 0 1543
Adj No. of Lanes 1 2 4 0 0 3
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 0 0 1
Cap, veh/h 519 927 3770 0 0 2992
Arrive On Green 0.29 0.29 0.58 0.00 0.00 0.58
Sat Flow, veh/h 1792 3198 6998 0 0 5474
Grp Volume(v), veh/h 385 771 2798 0 0 1543
Grp Sat Flow(s),veh/h/ln 1792 1599 1618 0 0 1712
Q Serve(g_s), s 15.5 18.0 25.4 0.0 0.0 14.3
Cycle Q Clear(g_c), s 15.5 18.0 25.4 0.0 0.0 14.3
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 519 927 3770 0 0 2992
V/C Ratio(X) 0.74 0.83 0.74 0.00 0.00 0.52
Avail Cap(c_a), veh/h 645 1151 3770 0 0 2992
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 25.7 26.6 12.3 0.0 0.0 10.0
Incr Delay (d2), s/veh 3.5 4.4 1.4 0.0 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 8.5 11.6 0.0 0.0 6.9
LnGrp Delay(d),s/veh 29.2 30.9 13.6 0.0 0.0 10.6
LnGrp LOS C C B B
Approach Vol, veh/h 1156 2798 1543
Approach Delay, s/veh 30.4 13.6 10.6
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 51.6 51.6 28.4
Change Period (Y+Rc), s 5.0 5.0 5.2
Max Green Setting (Gmax), s 41.0 41.0 28.8
Max Q Clear Time (g_c+I1), s 27.4 16.3 20.0
Green Ext Time (p_c), s 13.4 24.1 3.2

Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 2010 Signalized Intersection Summary Yorba Linda Commons TIA (JN 09394)
19: Lakeview Avenue & Yorba Linda Boulevard 5/22/2015

2016 With Construction Traffic - AM Peak Hour WIth Mitigation Measure Synchro 8 Report
Urban Crossroads, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 187 688 219 276 1129 59 221 155 142 103 299 160
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 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
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 212 782 132 314 1283 35 251 176 89 117 340 123
Adj No. of Lanes 1 3 0 1 3 0 2 2 1 2 2 0
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 239 1152 193 340 1644 45 946 1068 452 444 381 135
Arrive On Green 0.13 0.25 0.25 0.19 0.30 0.30 0.27 0.29 0.29 0.08 0.10 0.10
Sat Flow, veh/h 1774 4664 781 1774 5414 148 3548 3725 1575 3548 2627 934
Grp Volume(v), veh/h 212 623 291 314 883 435 251 176 89 117 239 224
Grp Sat Flow(s),veh/h/ln 1774 1863 1719 1774 1863 1836 1774 1863 1575 1774 1863 1698
Q Serve(g_s), s 14.1 18.2 18.4 20.9 26.0 26.0 6.7 4.2 5.1 3.7 15.2 15.7
Cycle Q Clear(g_c), s 14.1 18.2 18.4 20.9 26.0 26.0 6.7 4.2 5.1 3.7 15.2 15.7
Prop In Lane 1.00 0.45 1.00 0.08 1.00 1.00 1.00 0.55
Lane Grp Cap(c), veh/h 239 920 424 340 1131 557 946 1068 452 444 270 246
V/C Ratio(X) 0.89 0.68 0.68 0.92 0.78 0.78 0.27 0.16 0.20 0.26 0.89 0.91
Avail Cap(c_a), veh/h 279 920 424 367 1131 557 946 1068 452 444 270 246
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99
Uniform Delay (d), s/veh 51.0 40.9 41.0 47.7 38.1 38.1 34.7 32.0 32.4 49.8 53.2 53.4
Incr Delay (d2), s/veh 22.8 4.0 8.7 26.7 4.1 8.1 0.7 0.3 1.0 1.4 31.7 37.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.4 9.9 9.7 12.7 14.0 14.4 3.4 2.2 2.4 1.9 10.2 9.9
LnGrp Delay(d),s/veh 73.8 44.9 49.6 74.4 42.3 46.2 35.4 32.4 33.3 51.2 84.9 90.9
LnGrp LOS E D D E D D D C C D F F
Approach Vol, veh/h 1126 1632 516 580
Approach Delay, s/veh 51.5 49.5 34.0 80.4
Approach LOS D D C F

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 27.2 34.2 36.6 22.0 20.4 41.0 19.6 39.0
Change Period (Y+Rc), s * 4.2 4.6 4.6 4.6 * 4.2 4.6 4.6 4.6
Max Green Setting (Gmax), s * 25 27.8 32.0 17.4 * 19 33.7 15.0 34.4
Max Q Clear Time (g_c+I1), s 22.9 20.4 8.7 17.7 16.1 28.0 5.7 7.1
Green Ext Time (p_c), s 0.1 7.1 1.9 0.0 0.1 5.5 0.4 8.5

Intersection Summary
HCM 2010 Ctrl Delay 52.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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