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1.0 Introduction 

1.1  Purpose of Analysis and Study Objectives 

This  air  quality,  greenhouse  gas  (GHG),  and  energy  analysis  was  prepared  to  evaluate  whether  the 
estimated criteria pollutants and GHG emissions generated from the project would cause a significant 
impact to the air resources in the project area. This assessment was conducted within the context of the 
California Environmental Quality Act (CEQA, California Public Resources Code Sections 21000, et seq.). 
The assessment is consistent with the methodology and emission factors endorsed by South Coast Air 
Quality Management District (SCAQMD), California Air Resource Board (CARB), and the United States 
Environmental Protection Agency (US EPA).  

1.2  Project Summary 

1.2.1  Site Location 

The project site is located south of Commercentre Drive between Alton Parkway and Bake Parkway in 
the City of Lake Forest, California, as shown in Exhibit A. The site’s land use is currently classified as Light 
Industrial in the City of Lake Forest General Plan. The project is surrounded by light industrial uses, with 
open  space  to  the  southwest  and  low  density  residential  uses  located  approximately  465  feet  (142 
meters) northwest of the project site.  

1.2.2  Project Description 

The  previous  development  consisted  of  64,413  square  feet  (SF)  of  general  light  industrial  uses.  The 
project proposes to redesign and re‐use the existing  light  industrial use as a mini‐storage facility and 
expand the existing building by 43,577 SF to 107,990 SF. Exhibit B demonstrates the site plan for the 
project.  

Construction activities within the Project area will consist of demolition of some interior portions of the 
building, together with some external paving and walls from the old loading dock area;  building, paving, 
and architectural coating. Table 1 summarizes the land use description for the Project Site. 

Table 1: Land Use Summary 
    

Land Use  Unit Amount  Size Metric 

Construction Only: Unrefrigerated Warehouse 
‐ No Rail1 

43.58  TSF 

Operational Only: Unrefrigerated Warehouse ‐ 
No Rail1 

107.99  TSF 

1 CalEEMod does not have a self‐storage facility land use in its database. Therefore, per 
other similar projects, the self‐storage use was modeled as Unrefrigerated Warehouse – No 
Rail (ITE 152). 
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1.2.3  Sensitive Receptors 

Sensitive receptors are considered land uses or other types of population groups that are more sensitive 
to  air  pollution  than others due  to  their  exposure.  Sensitive population  groups  include  children,  the 
elderly, the acutely and chronically ill, and those with cardio‐respiratory diseases. For CEQA purposes, a 
sensitive receptor would be a location where a sensitive individual could remain for 24‐hours or longer, 
such as residencies, hospitals, and schools (etc.).  

The closest existing sensitive receptors (to the site area) are residential uses within the Encanto gated 
community,  located at Calle Elegante and Commercenter Drive, approximately 465  feet  (142 meters 
northwest of the project site. 

1.3  Executive Summary of Findings and Mitigation Measures 

The following is a summary of the analyses results: 

Construction‐Source Emissions 
Project construction‐source emissions would not exceed applicable regional thresholds of significance 
established by the SCAQMD.  For  localized emissions, the project will not exceed applicable Localized 
Significance Thresholds (LSTs) established by the SCAQMD. 

Project construction‐source emissions would not conflict with the Basin Air Quality Management Plan 
(AQMP).  As discussed herein, the project will comply with all applicable SCAQMD construction‐source 
emission  reduction  rules  and  guidelines.    Project  construction  source  emissions would  not  cause  or 
substantively contribute to violation of the California Ambient Air Quality Standards (CAAQS) or National 
Ambient Air Quality Standards (NAAQS). 

Established requirements addressing construction equipment operations, and construction material use, 
storage,  and disposal  requirements  act  to minimize odor  impacts  that may  result  from construction 
activities.    Moreover,  construction‐source  odor  emissions  would  be  temporary,  short‐term,  and 
intermittent in nature and would not result in persistent impacts that would affect substantial numbers 
of people.  Potential construction‐source odor impacts are therefore considered less‐than‐significant. 

Operational‐Source Emissions 
The  project  operational‐sourced  emissions  would  not  exceed  applicable  regional  thresholds  of 
significance established by the SCAQMD. Project operational‐source emissions would not result  in or 
cause a significant localized air quality impact as discussed in the Operations‐Related Local Air Quality 
Impacts  section  of  this  report.    Additionally,  project‐related  traffic  will  not  cause  or  result  in  CO 
concentrations exceeding applicable state and/or federal standards (CO “hotspots).  Project operational‐
source  emissions would  therefore  not  adversely  affect  sensitive  receptors within  the  vicinity  of  the 
project. 

Project operational‐source emissions would not conflict with the Basin Air Quality Management Plan 
(AQMP).  The project's emissions meet SCAQMD regional thresholds and will not result in a significant 
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cumulative  impact.    The  project  does  not  propose  any  such  uses  or  activities  that  would  result  in 
potentially significant operational‐source odor impacts.  Potential operational‐source odor impacts are 
therefore considered less‐than significant.   

GHG Emissions 
Project‐related GHG emissions meet the SCAQMD draft threshold and are also considered to be less than 
significant. The project also complies with the goals of the CARB Scoping Plan, AB‐32, SB‐32 and City of 
Lake Forest General Plan. 

Energy 
The project will not result in a potentially significant environmental impact due to wasteful, inefficient, 
or unnecessary consumption of energy resources during project construction or operation; nor will  it 
conflict with or obstruct a state local plan for renewable energy or energy efficiency. 

Mitigation Measures 
 
A.  Construction Measures 

Adherence to SCAQMD Rule 403 is required. 

No construction measures are required. 

B.  Operational Measures  

No operational measures are required. 
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2.0 Regulatory Framework and Background 

2.1  Air Quality Regulatory Setting 

Air pollutants are regulated at the national, state, and air basin level; each agency has a different level 
of regulatory responsibility.  The United States Environmental Protection Agency (EPA) regulates at the 
national level. The California Air Resources Board (ARB) regulates at the state level. The South Coast Air 
Quality Management District (SCAQMD) regulates at the air basin level. 

2.1.1  National and State 

The EPA is responsible for global, international, and interstate air pollution issues and policies. The EPA 
sets  national  vehicle  and  stationary  source  emission  standards,  oversees  approval  of  all  State 
Implementation Plans, provides research and guidance for air pollution programs, and sets National Air 
Quality Standards, also known as federal standards. There are six common air pollutants, called criteria 
pollutants, which were identified from the provisions of the Clean Air Act of 1970. 

 Ozone 

 Nitrogen Dioxide 

 Lead 

 Particulate Matter (PM10 and PM2.5) 

 Carbon Monoxide 

 Particulate Matter 

 Sulfur Dioxide  

The federal standards were set to protect public health, including that of sensitive individuals; thus, the 
standards continue to change as more medical research is available regarding the health effects of the 
criteria pollutants.  Primary federal standards are the levels of air quality necessary, with an adequate 
margin of safety, to protect the public health.  

A  State  Implementation  Plan  is  a  document  prepared  by  each  state  describing  existing  air  quality 
conditions  and measures  that will  be  followed  to  attain  and maintain  federal  standards.    The  State 
Implementation  Plan  for  the  State  of  California  is  administered  by  the  ARB,  which  has  overall 
responsibility  for  statewide  air  quality  maintenance  and  air  pollution  prevention.  California’s  State 
Implementation  Plan  incorporates  individual  federal  attainment  plans  for  regional  air  districts—air 
district prepares their federal attainment plan, which sent to ARB to be approved and incorporated into 
the California State Implementation Plan. Federal attainment plans include the technical foundation for 
understanding air quality (e.g., emission inventories and air quality monitoring), control measures and 
strategies,  and  enforcement  mechanisms.  See  http://www.arb.ca.gov/research/aaqs/aaqs.htm  for 
additional information on criteria pollutants and air quality standards. 

The federal and state ambient air quality standards are summarized in Table 2 and can also be found at 
http://www.arb.ca.gov/research/aaqs/aaqs2.pdf. 
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Table 2: Ambient Air Quality Standards 
             

Pollutant  Averaging Time 
California Standards1  National Standards2 

Concentrations3  Method4  Primary3,5  Secondary3,6  Method7 

Ozone (O3) 
1‐Hour  0.09 ppm 

Ultraviolet 
Photometry 

 ‐ ‐  Same as 
Primary 
Standard 

Ultraviolet 
Photometry 8‐Hour  0.070 ppm  0.070 ppm (147 μg/m3) 

Respirable 
Particulate Matter 

(PM10)8 

24‐Hour  50 μg/m3 
Gravimetric or Beta 

Attenuation 

150 μ/m3  Same as 
Primary 
Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual Arithmetic Mean  20 μg/m3   ‐ ‐ 

Fine Particulate 
Matter (PM2.5)8 

24‐Hour   ‐ ‐   ‐ ‐  35 μg/m3 
Same as 
Primary 
Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual Arithmetic Mean  12 μg/m3 

Gravimetric or Beta 
Attenuation 

12 μg/m3  15 μg/m3 

Carbon Monoxide 
(CO) 

1‐Hour  20 ppm (23 μg/m3) 
Non‐Dispersive 

Infrared Photometry 
(NDIR) 

35 ppm (40 μg/m3)  ‐ ‐ 
Non‐Dispersive 

Infrared 
Photometry (NDIR) 

8‐Hour  9.0 ppm (10 μg/m3)  9 ppm (10 μg/m3)  ‐ ‐ 

8‐Hour  
(Lake Tahoe) 

6 ppm (7 μg/m3)   ‐ ‐  ‐ ‐ 

Nitrogen Dioxide 
(NO2)9 

1‐Hour  0.18 ppm (339 μg/m3) 
Gas Phase 

Chemiluminescence 

100 ppb (188 μg/m3)   ‐ ‐ 
Gas Phase 

Chemiluminescence Annual Arithmetic Mean  0.030 ppm (357 μg/m3)  0.053 ppm (100 μg/m3) 
Same as 
Primary 
Standard 

Sulfur Dioxide 
(SO2)10 

1‐Hour  0.25 ppm (655 μg/m3) 

Ultraviolet 
Fluorescence 

75 ppb (196 μg/m3)   ‐ ‐ 

Ultraviolet 
Fluorescence; 

Spectrophotometry 
(Pararosaniline 

Method) 

3‐Hour   ‐ ‐   ‐ ‐ 
0.5 ppm  

(1300 mg/m3) 

24‐Hour  0.04 ppm (105 μg/m3) 
0.14 ppm  

(for certain areas)10 
‐ ‐ 

Annual Arithmetic Mean   ‐ ‐ 
0.130ppm  

(for certain areas)10 
‐ ‐ 

Lead11,12 

30 Day Average  1.5 μg/m3 

Atomic Absorption 

 ‐ ‐       

Calendar Qrtr  ‐ ‐ 
1.5 μg/m3 

(for certain areas)12 
Same as 
Primary 
Standard 

High Volume 
Sampler and 

Atomic Absorption 
Rolling 3‐Month 

Average 
‐ ‐  0.15 μg/m3 

Visibility Reducing 
Particles13 

8‐Hour  See footnote 13 
Beta Attenuation and 

Transmittance 
through Filter Tape  No  

National  
Standards 

Sulfates  24‐Hour  25 μg/m3  Ion Chromatography 

Hydrogen Sulfide  1‐Hour  0.03 ppm (42 μg/m3) 
Ultraviolet 

Fluorescence 

Vinyl Chloride11  24‐Hour  0.01 ppm (26 μg/m3)  Gas Chromatography 

 
Notes: 
1. California standards for ozone, carbon monoxide (except 8‐hour Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, and particulate matter 

(PM10, PM2.5, and visibility reducing particles), are values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient 
air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the California Code of Regulations.  
 

2. National standards (other than ozone, particulate matter, and those based on annual arithmetic mean) are not to be exceeded more than once a year. 
The ozone standard is attained when the fourth highest 8‐hour concentration measured at each site in a year, averaged over three years, is equal to 
or less than the standard. For PM10, the 24 hour standard is attained when the expected number of days per calendar year with a 24‐hour average 
concentration above 150 μg/m3 is equal to or less than one. For PM2.5, the 24 hour standard is attained when 98 percent of the daily concentrations, 
averaged over three years, are equal to or less than the standard. Contact the U.S. EPA for further clarification and current national policies. 
 

3. Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based upon a reference temperature of 
25°C and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a reference temperature of 25°C and a reference 
pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas. 

 
4. Any equivalent measurement method which can be shown to the satisfaction of the ARB to give equivalent results at or near the level of the air 

quality standard may be used. 
 

5. National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health. 
 

6. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a 
pollutant. 
 

7. Reference method as described by the U.S. EPA. An “equivalent method” of measurement may be used but must have a “consistent relationship to 
the reference method” and must be approved by the U.S. EPA. 
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8. On December 14, 2012, the national annual PM2.5 primary standard was lowered from 15 μg/m3 to 12.0 μg/m3. The existing national 24‐hour PM2.5 

standards (primary and secondary) were retained at 35 μg/m3, as was the annual secondary standard of 15 μg/m3. The existing 24‐hour PM10 
standards (primary and secondary) of 150 μg/m3 also were retained. The form of the annual primary and secondary standards is the annual mean, 
averaged over 3 years. 
 

9. To attain the 1‐hour national standard, the 3‐year average of the annual 98th percentile of the 1‐hour daily maximum concentrations at each site 
must not exceed 100 ppb. Note that the national 1‐hour standard is in units of parts per billion (ppb). California standards are in units of parts per 
million (ppm). To directly compare the national 1‐hour standard to the California standards the units can be converted from ppb to ppm. In this case, 
the national standard of 100 ppb is identical to 0.100 ppm. 
 

10. On June 2, 2010, a new 1‐hour SO2 standard was established and the existing 24‐hour and annual primary standards were revoked. To attain the 1‐
hour national standard, the 3‐year average of the annual 99th percentile of the 1‐hour daily maximum concentrations at each site must not exceed 
75 ppb. The 1971 SO2 national standards (24‐hour and annual) remain in effect until one year after an area is designated for the 2010 standard, 
except that in areas designated nonattainment for the 1971 standards, the 1971 standards remain in effect until implementation plans to attain or 
maintain the 2010 standards are approved.   

 
Note that the 1‐hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million (ppm). To directly 
compare the 1‐hour national standard to the California standard the units can be converted to ppm. In this case, the national standard of 75 ppb is 
identical to 0.075 ppm. 

 
11. The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of exposure for adverse health effects determined. 

These actions allow for the implementation of control measures at levels below the ambient concentrations specified for these pollutants. 
 

12. The national standard for lead was revised on October 15, 2008 to a rolling 3‐month average. The 1978 lead standard (1.5 μg/m3 as a quarterly 
average) remains in effect until one year after an area is designated for the 2008 standard, except that in areas designated nonattainment for the 
1978 standard, the 1978 standard remains in effect until implementation plans to attain or maintain the 2008 standard are approved. 
 

13. In 1989, the ARB converted both the general statewide 10‐mile visibility standard and the Lake Tahoe 30‐mile visibility standard to instrumental 
equivalents, which are "extinction of 0.23 per kilometer" and "extinction of 0.07 per kilometer" for the statewide and Lake Tahoe Air Basin standards, 
respectively. 

Several pollutants listed in Table 2 are not addressed in this analysis.  Analysis of lead is not included in 
this  report  because  the  project  is  not  anticipated  to  emit  lead.    Visibility‐reducing  particles  are  not 
explicitly addressed in this analysis because particulate matter is addressed.  The project is not expected 
to generate or be exposed to vinyl chloride because proposed project uses do not utilize the chemical 
processes that create this pollutant and there are no such uses  in the project vicinity.   The proposed 
project is not expected to cause exposure to hydrogen sulfide because it would not generate hydrogen 
sulfide in any substantial quantity. 

2.1.2  South Coast Air Quality Management District 

The agency for air pollution control for the South Coast Air Basin (basin) is the South Coast Air Quality 
Management  District  (SCAQMD).  SCAQMD  is  responsible  for  controlling  emissions  primarily  from 
stationary sources. SCAQMD maintains air quality monitoring stations throughout the basin. SCAQMD, 
in  coordination  with  the  Southern  California  Association  of  Governments,  is  also  responsible  for 
developing, updating, and  implementing  the Air Quality Management Plan  (AQMP)  for  the basin. An 
AQMP is a plan prepared and implemented by an air pollution district for a county or region designated 
as  nonattainment  of  the  federal  and/or  California  ambient  air  quality  standards.  The  term 
nonattainment area is used to refer to an air basin where one or more ambient air quality standards are 
exceeded. 

Every three (3) years the SCAQMD prepares a new AQMP, updating the previous plan and having a 20‐
year horizon. 
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On March 23, 2017 CARB approved the 2016 AQMP. The 2016 AQMP is a regional blueprint for achieving 
the federal air quality standards and healthful air.   

The  2016  AQMP  includes  both  stationary  and  mobile  source  strategies  to  ensure  that  rapidly 
approaching  attainment  deadlines  are met,  that  public  health  is  protected  to  the maximum  extent 
feasible, and that the region is not faced with burdensome sanctions if the Plan is not approved or if the 
NAAQS are not met on time.  As with every AQMP, a comprehensive analysis of emissions, meteorology, 
atmospheric  chemistry,  regional  growth  projections,  and  the  impact  of  existing  control measures  is 
updated with the latest data and methods.  The most significant air quality challenge in the Basin is to 
reduce nitrogen oxide (NOx) emissions sufficiently to meet the upcoming ozone standard deadlines. The 
primary  goal  of  this Air Quality Management  Plan  is  to meet  clean  air  standards  and protect public 
health, including ensuring benefits to environmental justice and disadvantaged communities. Now that 
the plan has been approved by CARB, it has been forwarded to the U.S. Environmental Protection Agency 
for its review. If approved by EPA, the plan becomes federally enforceable 

The 2012 AQMP built upon the approaches taken in the 2007 AQMP for the attainment of federal PM 
and ozone standards, and highlights the significant amount of reductions needed and the need to engage 
in  interagency  coordinated  planning  of  mobile  sources  to  meet  all  of  the  federal  criteria  pollutant 
standards.    Compared  with  the  2007  AQMP,  the  2012  AQMP  utilized  revised  emissions  inventory 
projections that use 2008 as the base year.  On‐road emissions are calculated using CARB EMFAC2011 
emission  factors  and  the  transportation  activity  data  provided  by  SCAG  from  their  2012  Regional 
Transportation Plan (2012 RTP).  Off‐road emissions were updated using CARB’s 2011 In‐Use Off‐Road 
Fleet Inventory Model.  Since the 2007 AQMP was finalized new area source categories such as liquid 
propane  gas  (LPG)  transmission  losses,  storage  tank  and  pipeline  cleaning  and  degassing,  and 
architectural colorants, were created and included in the emissions inventories.  The 2012 AQMP also 
includes analysis of several additional sources of GHG emissions such as landfills and could also assist in 
reaching the GHG target goals in the AB32 Scoping Plan. 

South Coast Air Quality Management District Rules 
The AQMP for  the basin establishes a program of  rules and regulations administered by SCAQMD to 
obtain attainment of the state and federal standards. Some of the rules and regulations that apply to 
this Project include, but are not limited to, the following:  

SCAQMD Rule 402 prohibits a person from discharging from any source whatsoever such quantities of 
air  contaminants  or  other  material  which  cause  injury,  detriment,  nuisance,  or  annoyance  to  any 
considerable number of persons or to the public, or which endanger the comfort, repose, health or safety 
of any such persons or the public, or which cause, or have a natural tendency to cause, injury or damage 
to business or property. 

SCAQMD  Rule  403  governs  emissions  of  fugitive  dust  during  construction  and  operation  activities. 
Compliance with this rule is achieved through application of standard Best Management Practices, such 
as application of water or chemical stabilizers to disturbed soils, covering haul vehicles, restricting vehicle 
speeds on unpaved roads to 15 miles per hour, sweeping loose dirt from paved site access roadways, 



Arctic Ocean Storage Project  
Air Quality, Greenhouse Gas, & Energy Impact Analysis 
City of Lake Forest, CA  Regulatory Framework and Background 
 

   
  10 
 
 

cessation of  construction activity when winds exceed 25 mph, and establishing a permanent ground 
cover on finished sites. 

Rule  403  requires  that  fugitive  dust  be  controlled with  best  available  control measures  so  that  the 
presence  of  such  dust  does  not  remain  visible  in  the  atmosphere  beyond  the  property  line  of  the 
emission  source.  In  addition,  Rule  403  requires  implementation  of  dust  suppression  techniques  to 
prevent fugitive dust from creating a nuisance off site. Applicable suppression techniques are indicated 
below and include but are not limited to the following: 

 Apply nontoxic chemical soil stabilizers according to manufacturers’ specifications to all inactive 
construction areas (previously graded areas in active for 10 days or more). 

 Water active sites at least three times daily. 

 Cover all  trucks hauling dirt,  san,  soil, or other  loose materials, or maintain at  least 2  feet of 
freeboard in accordance with the requirements of California Vehicle Code (CVC) section 23114. 

 Pave construction access roads at least 100 feet onto the site from the main road. 

 Reduce traffic speeds on all unpaved roads to 15 mph or less. 

 Suspension  of  all  grading  activities  when  wind  speeds  (including  instantaneous  wind  gusts) 
exceed 25 mph. 

 Bumper strips or similar best management practices shall be provided where vehicles enter and 
exit the construction site onto paved roads or wash off trucks and any equipment leaving the site 
each trip. 

 Replanting disturbed areas as soon as practical. 

 During all construction activities, construction contractors shall sweep on‐site and off‐site streets 
if silt is carried to adjacent public thoroughfares, to reduce the amount of particulate matter on 
public streets.  

 
SCAQMD Rule 1113 governs the sale, use, and manufacturing of architectural coating and limits the VOC 
content  in  paints  and  paint  solvents.  This  rule  regulates  the  VOC  content  of  paints  available  during 
construction. Therefore, all paints and solvents used during construction and operation of project must 
comply with Rule 1113. 
 
Idling Diesel Vehicle Trucks –  Idling for more than 5 minutes in any one location is prohibited within 
California borders. 
 
Rule  2702. The  SCAQMD adopted Rule  2702 on  February 6,  2009, which  establishes  a  voluntary  air 
quality investment program from which SCAQMD can collect funds from parties that desire certified GHG 
emission  reductions,  pool  those  funds,  and  use  them  to  purchase  or  fund  GHG  emission  reduction 
projects within two years, unless extended by the Governing Board.  Priority will be given to projects 
that result in co‐benefit emission reductions of GHG emissions and criteria or toxic air pollutants within 
environmental  justice  areas.    Further,  this  voluntary  program may  compete with  the  cap‐and‐trade 
program identified for implementation in CARB’s Scoping Plan, or a Federal cap and trade program. 
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2.2  Greenhouse Gas Regulatory Setting 

2.2.1  International 

Many countries around the globe have made an effort to reduce GHGs since climate change is a global 
issue.  

Intergovernmental Panel on Climate Change.  In 1988, the United Nations and the World Meteorological 
Organization  established  the  Intergovernmental  Panel  on  Climate  Change  to  assess  the  scientific, 
technical and socio‐economic information relevant to understanding the scientific basis of risk of human‐
induced climate change, its potential impacts, and options for adaptation and mitigation.  

United Nations.  The United States participates in the United Nations Framework Convention on Climate 
Change (UNFCCC) (signed on March 21, 1994). Under the Convention, governments gather and share 
information  on  greenhouse  gas  emissions,  national  policies,  and  best  practices;  launch  national 
strategies  for  addressing greenhouse gas emissions and adapting  to expected  impacts,  including  the 
provision of financial and technological support to developing countries; and cooperate in preparing for 
adaptation to the impacts of climate change.   

The 2014 UN Climate Change Conference  in  Lima Peru provided a unique opportunity  to  engage all 
countries to assess how developed countries are implementing actions to reduce emissions. 

Kyoto Protocol.  The Kyoto Protocol is a treaty made under the UNFCCC and was the first international 
agreement to regulate GHG emissions. It has been estimated that if the commitments outlined in the 
Kyoto Protocol are met, global GHG emissions could be reduced by an estimated 5 percent from 1990 
levels during the first commitment period of 2008 – 2012 (UNFCCC 1997). On December 8, 2012, the 
Doha Amendment to the Kyoto Protocol was adopted.  The amendment includes: New commitments for 
Annex I Parties to the Kyoto Protocol who agreed to take on commitments  in a second commitment 
period from 2013 – 2020; a revised list of greenhouse gases (GHG) to be reported on by Parties in the 
second commitment period; and Amendments to several articles of the Kyoto Protocol which specifically 
referenced issues pertaining to the first commitment period and which needed to be updated for the 
second commitment period. 

2.2.2  National 

Greenhouse Gas Endangerment.   On December 2, 2009, the EPA announced that GHGs threaten the 
public health and welfare of the American people. The EPA also states that GHG emissions from on‐road 
vehicles contribute to that threat. The decision was based on Massachusetts v. EPA (Supreme Court Case 
05‐1120) which argued that GHGs are air pollutants covered by the Clean Air Act and that the EPA has 
authority to regulate those emissions.  

Clean Vehicles.  Congress first passed the Corporate Average Fuel Economy law in 1975 to increase the 
fuel economy of cars and light duty trucks.  The law has become more stringent over time.  On May 19, 
2009, President Obama put in motion a new national policy to increase fuel economy for all new cars 
and trucks sold in the United States.  On April 1, 2010, the EPA and the Department of Transportation’s 
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National Highway Safety Administration announced a joint final rule establishing a national program that 
would reduce greenhouse gas emissions and improve fuel economy for new cars and trucks sold in the 
United States.    

The first phase of the national program would apply to passenger cars, light‐duty trucks, and medium‐
duty passenger vehicles, covering model years 2012 through 2016.  They require these vehicles to meet 
an estimated combined average emissions level of 250 grams of carbon dioxide per mile, equivalent to 
35.5 miles per gallon if the automobile industry were to meet this carbon dioxide level solely through 
fuel  economy  improvements.    Together,  these  standards would  cut  carbon  dioxide  emissions  by  an 
estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime of the vehicles sold under 
the  program  (model  years  2012‐2016).    The  second  phase  of  the  national  program  would  involve 
proposing new fuel economy and greenhouse gas standards for model years 2017 – 2025 by September 
1, 2011.   

On October 25, 2010, the EPA and the U.S. Department of Transportation proposed the first national 
standards  to  reduce greenhouse gas emissions and  improve  fuel efficiency of heavy‐duty  trucks and 
buses. For combination tractors, the agencies are proposing engine and vehicle standards that begin in 
the 2014 model year and achieve up to a 20 percent reduction  in carbon dioxide emissions and fuel 
consumption by the 2018 model year.  For heavy‐duty pickup trucks and vans, the agencies are proposing 
separate gasoline and diesel truck standards, which phase in starting in the 2014 model year and achieve 
up to a 10 percent reduction for gasoline vehicles and 15 percent reduction for diesel vehicles by 2018 
model  year  (12  and  17  percent  respectively  if  accounting  for  air  conditioning  leakage).  Lastly,  for 
vocational vehicles, the agencies are proposing engine and vehicle standards starting in the 2014 model 
year which would achieve up to a 10 percent reduction in fuel consumption and carbon dioxide emissions 
by 2018 model year.  

Mandatory  Reporting  of  Greenhouse  Gases.    On  January  1,  2010,  the  EPA  started  requiring  large 
emitters of heat‐trapping emissions to begin collecting GHG data under a new reporting system. Under 
the rule, suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles and engines, 
and facilities that emit 25,000 metric tons or more per year of greenhouse gas emissions are required to 
submit annual reports to the EPA.  

Climate Adaption Plan.    The EPA Plan  identifies priority  actions  the Agency will  take  to  incorporate 
considerations of climate change  into  its programs, policies,  rules and operations to ensure they are 
effective under future climatic conditions. The following link provides more information on the EPA Plan: 
https://www.epa.gov/arc‐x/planning‐climate‐change‐adaptation 

2.2.3  California 

California Code of Regulations (CCR) Title 24, Part 6.  CCR Title 24, Part 6: California’s Energy Efficiency 
Standards  for  Residential  and  Nonresidential  Buildings  (Title  24)  were  first  established  in  1978  in 
response to a legislative mandate to reduce California’s energy consumption.  The standards are updated 
periodically to allow consideration and possible incorporation of new energy efficiency technologies and 
methods.  Although it was not originally intended to reduce GHG emissions, electricity production by 
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fossil fuels results  in GHG emissions and energy efficient buildings require less electricity.   Therefore, 
increased energy efficiency results in decreased GHG emissions. 
 
The Energy Commission adopted 2008 Standards on April 23, 2008 and Building Standards Commission 
approved them for publication on September 11, 2008.  These updates became effective on August 1, 
2009.  2013 and 2016 standards have been approved and became effective July 1, 2014 and January 1, 
2016, respectively. 2019 standards were published July 1, 2019 and became effective January 1, 2020. 

California Code of Regulations (CCR) Title 24, Part 11. All buildings for which an application for a building 
permit  is  submitted  on  or  after  January  1,  2020  must  follow  the  2019  standards..  Energy  efficient 
buildings require less electricity; therefore, increased energy efficiency reduces fossil fuel consumption 
and decreases greenhouse gas emissions. The following links provide more information on Title 24, Part 
11: 
https://www.dgs.ca.gov/BSC/Codes 
https://www.energy.ca.gov/sites/default/files/2020‐03/Title_24_2019_Building_Standards_FAQ_ada.pdf 

 
California Green Building Standards. On January 12, 2010,  the State Building Standards Commission 
unanimously adopted updates to the California Green Building Standards Code, which went into effect 
on January 1, 2011.  The Housing and Community Development (HCD) updated CALGreen through the 
2015 Triennial Code Adoption Cycle, during the 2016 to 2017 fiscal year. During the 2019‐2020 fiscal 
year, the Department of Housing and Community Development (HCD) updated CALGreen through the 
2019 Triennial Code Adoption Cycle. 

 

The Code  is a comprehensive and uniform regulatory code for all  residential, commercial and school 
buildings. CCR Title 24, Part 11: California Green Building Standards (Title 24) became effective in 2001 
in response to continued efforts to reduce GHG emissions associated with energy consumption.  CCR 
Title  24,  Part  11  now  require  that  new  buildings  reduce  water  consumption,  employ  building 
commissioning  to  increase building  system efficiencies,  divert  construction waste  from  landfills,  and 
install low pollutant‐emitting finish materials.  One focus of CCR Title 24, Part 11 is water conservation 
measures, which reduce GHG emissions by reducing electrical consumption associated with pumping 
and treating water.  CCR Title 24, Part 11 has approximately 52 nonresidential mandatory measures and 
an  additional  130  provisions  for  optional  use.    Some  key  mandatory  measures  for  commercial 
occupancies include specified parking for clean air vehicles, a 20 percent reduction of potable water use 
within buildings, a 50 percent construction waste diversion from landfills, use of building finish materials 
that emit low levels of volatile organic compounds, and commissioning for new, nonresidential buildings 
over 10,000 square feet. 
 
The 2019 CalGreen Code includes the following changes and/or additional regulations: 
 
Single‐family homes built with the 2019 standards will use about 7 percent less energy due to energy 
efficiency  measures  versus  those  built  under  the  2016  standards.  Once  rooftop  solar  electricity 
generation is factored in, homes built under the 2019 standards will use about 53 percent less energy 
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than those under the 2016 standards. Nonresidential buildings will use about 30 percent less energy due 
mainly to lighting upgrades1. 
 
HCD  modified  the  best  management  practices  for  stormwater  pollution  prevention  adding  Section 
5.106.2 for projects that disturb one or more acres of land. This section requires projects that disturb 
one  acre  or  more  of  land  or  less  than  one  acre  of  land  but  are  part  of  a  larger  common  plan  of 
development or  sale must comply with  the post‐construction  requirement detailed  in  the applicable 
National  Pollutant Discharge  Elimination  System  (NPDES) General  Permit  for  Stormwater Discharges 
Associated  with  Construction  and  Land  Disturbance  Activities  issued  by  the  State Water  Resources 
Control Board. The NPDES permits require post‐construction runoff (post‐project hydrology) to match 
the  preconstruction  runoff  pre‐project  hydrology)  with  installation  of  post‐construction  stormwater 
management measures. 

HCD  added  sections  5.106.4.1.3  and  5.106.4.1.5  in  regards  to  bicycle  parking.  Section  5.106.4.1.3 
requires  new  buildings  with  tenant  spaces  that  have  10  or  more  tenant‐occupants,  provide  secure 
bicycle parking for 5 percent of the tenant‐occupant vehicular parking spaces with a minimum of one 
bicycle parking facility. In addition, Section 5.106.4.1.5 states that acceptable bicycle parking facility for 
Sections 5.106.4.1.2 through 5.106.4.1.4 shall be convenient from the street and shall meeting one of 
the  following:  (1)  covered,  lockable  enclosures  with  permanently  anchored  racks  for  bicycles;  (2) 
lockable bicycle rooms with permanently anchored racks; or (3) lockable, permanently anchored bicycle 
lockers. 

HCD amended section 5.106.5.3.5 allowing future charging spaces to qualify as designated parking for 
clean air vehicles. 

HCD updated section 5.303.3.3 in regards to showerhead flow rates. This update reduced the flow rate 
to 1.8 GPM. 

HCD amended section 5.304.1 for outdoor potable water use in landscape areas and repealed sections 
5.304.2 and 5.304.3. The update  requires nonresidential developments  to comply with a  local water 
efficient landscape ordinance or the current California Department of Water Resource’s’ Model Water 
Efficient Landscape Ordinance (MWELO), whichever is more stringent. Some updates were also made in 
regards to the outdoor potable water use in landscape areas for public schools and community colleges. 

HCD updated Section 5.504.5.3 in regards to the use of MERV filters in mechanically ventilated buildings. 
This update changed the filter use from MERV 8 to MERV 13.  

The California Green Building Standards Code does not prevent a local jurisdiction from adopting a more 
stringent code as state law provides methods for local enhancements.  The Code recognizes that many 

 

 

1 https://ww2.energy.ca.gov/title24/2019standards/documents/2018_Title_24_2019_Building_Standards_FAQ.pdf 
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jurisdictions have developed existing construction and demolition ordinances, and defers to them as the 
ruling guidance provided  they provide a minimum 50‐percent diversion  requirement.   The code also 
provides exemptions for areas not served by construction and demolition recycling infrastructure.  State 
building code provides the minimum standard that buildings need to meet in order to be certified for 
occupancy.  Enforcement is generally through the local building official. The following link provides more 
on CalGreen Building Standards: 
http://www.bsc.ca.gov/Home/CALGreen.aspx 
 

Executive Order S‐3‐05.  California Governor issued Executive Order S‐3‐05, GHG Emission, in June 2005, 
which established the following targets:  

 By 2010, California shall reduce greenhouse gas emissions to 2000 levels;   

 By 2020, California shall reduce greenhouse gas emissions to 1990 levels.  

 By 2050, California shall reduce greenhouse gas emissions to 80 percent below 1990 levels.    
 
The executive order directed the secretary of the California Environmental Protection Agency (CalEPA) 
to coordinate a multi‐agency effort to reduce GHG emissions to the target levels.  To comply with the 
Executive Order, the secretary of CalEPA created the California Climate Action Team (CAT), made up of 
members  from various  state agencies and commissions.   The  team released  its  first  report  in March 
2006.  The report proposed to achieve the targets by building on the voluntary actions of businesses, 
local governments, and communities and through State incentive and regulatory programs. 
   
Executive  Order  S‐01‐07.  Executive  Order  S‐1‐07  was  issued  in  2007  and  proclaims  that  the 
transportation sector is the main source of GHG emissions in the State, since it generates more than 40 
percent  of  the  State’s  GHG  emissions.    It  establishes  a  goal  to  reduce  the  carbon  intensity  of 
transportation fuels sold in the State by at least ten percent by 2020.  This Order also directs CARB to 
determine whether this Low Carbon Fuel Standard (LCFS) could be adopted as a discrete early‐action 
measure as part of the effort to meet the mandates in AB 32. 
 
On April 23, 2009 CARB approved the proposed regulation to implement the low carbon fuel standard.  
The low carbon fuel standard is anticipated to reduce GHG emissions by about 16 MMT per year by 2020.  
The low carbon fuel standard is designed to provide a framework that uses market mechanisms to spur 
the steady introduction of lower carbon fuels.  The framework establishes performance standards that 
fuel  producers  and  importers  must  meet  each  year  beginning  in  2011.    Separate  standards  are 
established for gasoline and diesel fuels and the alternative fuels that can replace each.  The standards 
are “back‐loaded”, with more reductions required in the last five years, than the first five years.  This 
schedule allows for the development of advanced fuels that are lower in carbon than today’s fuels and 
the market penetration of plug‐in hybrid electric vehicles, battery electric vehicles, fuel cell vehicles, and 
flexible fuel vehicles.  It is anticipated that compliance with the low carbon fuel standard will be based 
on a combination of both lower carbon fuels and more efficient vehicles. 
 
Reformulated gasoline mixed with corn‐derived ethanol at ten percent by volume and low sulfur diesel 
fuel represent the baseline fuels.  Lower carbon fuels may be ethanol, biodiesel, renewable diesel, or 
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blends  of  these  fuels with  gasoline  or  diesel  as  appropriate.    Compressed  natural  gas  and  liquefied 
natural gas also may be low carbon fuels.  Hydrogen and electricity, when used in fuel cells or electric 
vehicles are also considered as low carbon fuels for the low carbon fuel standard. 
  
SB 97.    Senate Bill  97  (SB 97) was adopted August 2007 and acknowledges  that  climate  change  is  a 
prominent environmental issue that requires analysis under CEQA.  SB 97 directed the Governor’s Office 
of Planning and Research (OPR), which is part of the State Resource Agency, to prepare, develop, and 
transmit to CARB guidelines for the feasible mitigation of GHG emissions or the effects of GHG emissions, 
as required by CEQA, by July 1, 2009.  The Resources Agency was required to certify and adopt those 
guidelines by January 1, 2010. 
 
Pursuant to the requirements of SB 97 as stated above, on December 30, 2009 the Natural Resources 
Agency adopted amendments  to  the  state CEQA guidelines  that  address GHG emissions.    The CEQA 
Guidelines Amendments changed 14 sections of the CEQA Guidelines and  incorporate GHG language 
throughout the Guidelines.  However, no GHG emissions thresholds of significance are provided and no 
specific mitigation measures are identified.  The GHG emission reduction amendments went into effect 
on March 18, 2010 and are summarized below: 
 

 Climate action plans and other greenhouse gas reduction plans can be used to determine whether a 
project has significant impacts, based upon its compliance with the plan.  

 Local governments are encouraged to quantify the greenhouse gas emissions of proposed projects, 
noting that  they have the  freedom to select  the models and methodologies  that best meet their 
needs and circumstances.  The section also recommends consideration of several qualitative factors 
that may be used in the determination of significance, such as the extent to which the given project 
complies with state, regional, or local GHG reduction plans and policies.  OPR does not set or dictate 
specific thresholds of significance.  Consistent with existing CEQA Guidelines, OPR encourages local 
governments  to  develop  and  publish  their  own  thresholds  of  significance  for  GHG  impacts 
assessment.  

 When creating their own thresholds of significance, local governments may consider the thresholds 
of significance adopted or recommended by other public agencies, or recommended by experts.  

 New amendments include guidelines for determining methods to mitigate the effects of greenhouse 
gas emissions in Appendix F of the CEQA Guidelines. 

 OPR is clear to state that “to qualify as mitigation, specific measures from an existing plan must be 
identified  and  incorporated  into  the  project;  general  compliance  with  a  plan,  by  itself,  is  not 
mitigation.” 

 OPR’s emphasizes the advantages of analyzing GHG impacts on an institutional, programmatic level.  
OPR therefore approves tiering of environmental analyses and highlights some benefits of such an 
approach. 

 Environmental  impact  reports  (EIRs) must  specifically  consider a project's energy use and energy 
efficiency potential. 

 
AB 32.  The California State Legislature enacted AB 32, the California Global Warming Solutions Act of 
2006. AB 32 requires that greenhouse gases emitted in California be reduced to 1990 levels by the year 
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2020.    “Greenhouse  gases”  as defined under AB 32  include  carbon dioxide, methane,  nitrous oxide, 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.  ARB is the state agency charged with 
monitoring and regulating sources of greenhouse gases.  AB 32 states the following: 
 

Global warming poses a serious threat to the economic well‐being, public health, natural resources, and 
the  environment  of  California.    The  potential  adverse  impacts  of  global  warming  include  the 
exacerbation of air quality problems, a reduction in the quality and supply of water to the state from the 
Sierra snowpack, a rise in sea levels resulting in the displacement of thousands of coastal businesses and 
residences,  damage  to  marine  ecosystems  and  the  natural  environment,  and  an  increase  in  the 
incidences of infectious diseases, asthma, and other human health‐related problems. 

The ARB Board approved the 1990 greenhouse gas emissions level of 427 million metric tons of carbon 
dioxide equivalent (MMTCO2e) on December 6, 2007 (California Air Resources Board 2007).  Therefore, 
emissions  generated  in  California  in  2020  are  required  to  be  equal  to  or  less  than  427 MMTCO2e. 
Emissions in 2020 in a “business as usual” scenario are estimated to be 596 MMTCO2e. 

Under AB 32, the ARB published its Final Expanded List of Early Action Measures to Reduce Greenhouse 
Gas Emissions in California.  Discrete early action measures are currently underway or are enforceable 
by January 1, 2010.  The ARB has 44 early action measures that apply to the transportation, commercial, 
forestry, agriculture, cement, oil and gas, fire suppression, fuels, education, energy efficiency, electricity, 
and waste sectors.  Of these early action measures, nine are considered discrete early action measures, 
as  they  are  regulatory  and  enforceable  by  January  1,  2010.    The  ARB  estimates  that  the  44 
recommendations are expected to result in reductions of at least 42 MMTCO2e by 2020, representing 
approximately 25 percent of the 2020 target. 

The ARB’s Climate Change Scoping Plan (Scoping Plan) contains measures designed to reduce the State’s 
emissions  to  1990  levels  by  the  year  2020  (California Air  Resources  Board  2008).    The  Scoping  Plan 
identifies  recommended measures  for multiple  greenhouse  gas  emission  sectors  and  the  associated 
emission  reductions  needed  to  achieve  the  year  2020  emissions  target—each  sector  has  a  different 
emission reduction target.  Most of the measures target the transportation and electricity sectors. As 
stated in the Scoping Plan, the key elements of the strategy for achieving the 2020 greenhouse gas target 
include: 

 Expanding and strengthening existing energy efficiency programs as well as building and appliance 
standards;  

 Achieving a statewide renewables energy mix 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  greenhouse  gas  emissions  for  regions  throughout 
California and pursuing policies and incentives to achieve those targets;  
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 Adopting  and  implementing  measures  pursuant  to  existing  State  laws  and  policies,  Including 
California’s clean car standards, goods movement measures, and the Low Carbon Fuel Standard; and  

 Creating targeted fees, including a public goods charge on water use, fees on high global warming 
potential gases, and a fee to fund the administrative costs of the State’s long‐term commitment to 
AB 32 implementation.  

In addition,  the Scoping Plan differentiates between “capped” and “uncapped” strategies.   “Capped” 
strategies are subject to the proposed cap‐and‐trade program.  The Scoping Plan states that the inclusion 
of these emissions within the cap‐and trade program will help ensure that the year 2020 emission targets 
are met  despite  some  degree  of  uncertainty  in  the  emission  reduction  estimates  for  any  individual 
measure.    Implementation  of  the  capped  strategies  is  calculated  to  achieve  a  sufficient  amount  of 
reductions by 2020 to achieve the emission target contained in AB 32.  “Uncapped” strategies that will 
not be subject to the cap‐and‐trade emissions caps and requirements are provided as a margin of safety 
by accounting for additional greenhouse gas emission reductions.4  

Senate  Bill  100.  Senate  Bill  100  (SB  100)  requires  100  percent  of  total  retail  sales  of  electricity  in 
California to come from eligible renewable energy resources and zero‐carbon resources by December 
31, 2045. SB 100 was adopted September 2018. 

The interim thresholds from prior Senate Bills and Executive Orders would also remain in effect. These 
include Senate Bill 1078 (SB 1078), which requires retail sellers of electricity, including investor‐owned 
utilities and community choice aggregators, to provide at least 20 percent of their supply from renewable 
sources by 2017. Senate Bill 107 (SB 107) which changed the target date to 2010. Executive Order S‐14‐
08, which was signed on November 2008 and expanded the State’s Renewable Energy Standard to 33 
percent renewable energy by 2020. Executive Order S‐21‐09 directed the CARB to adopt regulations by 
July 31, 2010 to enforce S‐14‐08. Senate Bill X1‐2 codifies the 33 percent renewable energy requirement 
by 2020. 

SB  375.    Senate  Bill  375  (SB  375)  was  adopted  September  2008  and  aligns  regional  transportation 
planning efforts, regional GHG emission reduction targets, and land use and housing allocation.  SB 375 
requires Metropolitan Planning Organizations (MPO) to adopt a sustainable communities strategy (SCS) 
or  alternate  planning  strategy  (APS)  that  will  prescribe  land  use  allocation  in  that  MPOs  Regional 
Transportation Plan (RTP).  CARB, in consultation with each MPO, will provide each affected region with 
reduction targets for GHGs emitted by passenger cars and light trucks in the region for the years 2020 
and 2035.  These reduction targets will be updated every eight years but can be updated every four years 
if advancements in emissions technologies affect the reduction strategies to achieve the targets.  CARB 
is  also  charged  with  reviewing  each MPO’s  sustainable  communities  strategy  or  alternate  planning 
strategy for consistency with its assigned targets. 
 
The  proposed  project  is  located within  the  Southern  California  Association  of  Governments  (SCAG), 
which has authority to develop the SCS or APS.  For the SCAG region, the targets set by CARB are at eight 
percent below 2005 per capita GHG emissions levels by 2020 and 13 percent below 2005 per capita GHG 
emissions levels by 2035.  On April 4, 2012, SCAG adopted the 2012‐2035 Regional Transportation Plan 
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/ Sustainable Communities Strategy (RTP/SCS), which meets the CARB emission reduction requirements. 
The Housing Element Update is required by the State to be completed within 18 months after RTP/SCS 
adoption or by October 2013. 
 
City and County land use policies, including General Plans, are not required to be consistent with the RTP 
and associated SCS or APS.  However, new provisions of CEQA would incentivize, through streamlining 
and other provisions, qualified projects that are consistent with an approved SCS or APS and categorized 
as “transit priority projects.” 
 
Assembly Bill 939 and Senate Bill 1374.  Assembly Bill 939 (AB 939) requires that each jurisdiction in 
California to divert at least 50 percent of its waste away from landfills, whether through waste reduction, 
recycling  or  other  means.    Senate  Bill  1374  (SB  1374)  requires  the  California  Integrated  Waste 
Management Board to adopt a model ordinance by March 1, 2004 suitable for adoption by any local 
agency to require 50 to 75 percent diversion of construction and demolition of waste materials from 
landfills.  
 
Executive Order S‐13‐08. Executive Order S‐13‐08 indicates that “climate change in California during the 
next  century  is  expected  to  shift  precipitation  patterns,  accelerate  sea  level  rise  and  increase 
temperatures, thereby posing a serious threat to California’s economy, to the health and welfare of its 
population and to its natural resources.” Pursuant to the requirements in the order, the 2009 California 
Climate Adaptation Strategy (California Natural Resource Agency 2009) was adopted, which is the “… 
first  statewide,  multi‐sector,  region‐specific,  and  information‐based  climate  change  in  California, 
identifying and exploring strategies  to adapt  to climate change, and  specifying a direction  for  future 
research. 
 
Executive Order B‐30‐15. Executive Order B‐30‐15, establishing a new interim statewide greenhouse gas 
emission reduction target to reduce greenhouse gas emissions to 40 percent below 1990 levels by 2030, 
was signed by Governor Brown in April 2015. 
 
Executive Order  B‐29‐15.  Executive Order  B‐29‐15, mandates  a  statewide  25%  reduction  in  potable 
water usage and was signed into law on April 1, 2015. 
 
Executive Order B‐37‐16. Executive Order B‐37‐16, continuing the State’s adopted water reduction, was 
signed into law on May 9, 2016. The water reduction builds off the mandatory 25% reduction called for 
in EO B‐29‐15. 

2.2.4  South Coast Air Quality Management District 

The Project is within the South Coast Air Basin, which is under the jurisdiction of the South Coast Air 
Quality Management District (SCAQMD).  SCAQMD Regulation XXVII currently includes three rules:  

 The purpose of Rule 2700 is to define terms and post global warming potentials.   
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 The purpose of Rule 2701, SoCal Climate Solutions Exchange, is to establish a voluntary program to 
encourage, quantify, and certify voluntary, high quality certified greenhouse gas emission reductions 
in the SCAQMD.    

 Rule 2702, Greenhouse Gas Reduction Program, was adopted on February 6, 2009.  The purpose of 
this rule is to create a Greenhouse Gas Reduction Program for greenhouse gas emission reductions 
in  the  SCAQMD.    The  SCAQMD will  fund  projects  through  contracts  in  response  to  requests  for 
proposals or purchase reductions from other parties. 

SCAQMD Threshold Development 

The SCAQMD has established recommended significance thresholds for greenhouse gases for local lead 
agency consideration  (“SCAQMD draft  local agency  threshold”).  SCAQMD has published a  five‐tiered 
draft GHG threshold which includes a 10,000 metric ton of CO2e per year for stationary/industrial sources 
and 3,000 metric tons of CO2e per year significance threshold for residential/commercial projects (South 
Coast Air Quality Management District 2010c).  Tier 3 is anticipated to be the primary tier by which the 
SCAQMD will determine  significance  for projects.  The Tier 3  screening  level  for  stationary  sources  is 
based on an emission capture rate of 90 percent for all new or modified projects. A 90‐precent emission 
capture  rate means  that  90  percent  of  total  emissions  from  all  new  or  modified  stationary  source 
projects would be subject to CEQA analysis. The 90‐percent capture rate GHG significance screening level 
in Tier 3 for stationary sources was derived using the SCAQMD’s annual Emissions Reporting Program.  

The current draft thresholds consist of the following tiered approach: 

 Tier 1 consists of evaluating whether or not the project qualifies for any applicable exemption under 
CEQA. 

 Tier  2  consists  of  determining  whether  or  not  the  project  is  consistent  with  a  greenhouse  gas 
reduction plan.    If a project  is consistent with a qualifying local greenhouse gas reduction plan,  it 
does not have significant greenhouse gas emissions. 

 Tier 3 consists of screening values, which the  lead agency can choose but must be consistent.   A 
project’s construction emissions are averaged over 30 years and are added to a project’s operational 
emissions.  If  a project’s emissions are under one of  the  following  screening  thresholds,  then  the 
project is less than significant: 

- All land use types: 3,000 MTCO2e per year 
- Based on land use types: residential is  3,500 MTCO2e per year; commercial is  1,400 MTCO2e 

per year; and mixed use is  3,000 MTCO2e per year  

 Tier 4 has the following options: 

- Option 1:  Reduce emissions from business as usual by a certain percentage; this percentage is 
currently undefined  

- Option 2:  Early implementation of applicable AB 32 Scoping Plan measures    
- Option 3: Year 2020 target for service populations (SP), which includes residents and employees:  

4.8 MTCO2e/SP/year for projects and 6.6 MTCO2e/SP/year for plans;  
- Option 3, 2035 target:  3.0 MTCO2e/SP/year for projects and 4.1 MTCO2e/SP/year for plans  
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 Tier 5 involves mitigation offsets to achieve target significance threshold.   

2.2.5  City of Lake Forest 

City of Lake Forest General Plan 
 
Local jurisdictions, such as the City of Lake Forest, 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  is  also 
responsible for the implementation of transportation control measures as outlined in the 2016 AQMP. 
Examples of such measures include bus turnouts, energy‐efficient streetlights, and synchronized traffic 
signals. In accordance with CEQA requirements and the CEQA review process, the City assesses the air 
quality  impacts of new development projects, requires mitigation of potentially significant air quality 
impacts  by  conditioning  discretionary  permits,  and  monitors  and  enforces  implementation  of  such 
mitigation. 
 
In accordance with the CEQA requirements, the City does not, however, have the expertise to develop 
plans, programs, procedures, and methodologies to ensure that air quality within the City and region will 
meet federal and state standards. Instead, the City relies on the expertise of the SCAQMD and utilizes 
the SCAQMD CEQA Handbook as  the guidance document  for  the environmental  review of plans and 
development proposals within its jurisdiction. 
 
The Recreation and Resources Element in the Lake Forest General Plan 2040, contains the following air 
quality‐related and greenhouse gas‐related goals and policies that may be applicable to the proposed 
project: 

Goal RR‐4  Air Quality and Greenhouse Gas Emissions – A community with optimal air quality for its 
residents. 

RR‐4 Policies 

RR‐4.1 Regional Standards. Coordinate planning efforts with the South Coast Air Quality Management 
District (SCAQMD), Southern California Association of Governments (SCAG), and the California 
Air Resource Board (CARB) to meet local and regional air quality standards and ensure attainment 
of established goals.  

RR‐4.2 Land Use Planning. Utilize land‐use planning techniques to reduce traffic congestion and promote 
alternative modes of transportation for the community.  

RR‐4.3  Development.  Encourage  and  incentivize  the  development  of  mixed‐use  residential 
opportunities  and  live‐work  environments  within  the  City  to  lessen  the  impacts  of  traffic 
congestion on local air quality.  

RR‐4.4 Active Transportation. Improve active transportation options within the City by connecting local 
bikeways and trails to City bus stops and public transportation centers.  
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RR‐4.5 Public Transit. Coordinate with the OCTA and actively pursue the improvement and expansion of 
public transit for Lake Forest residents.  

RR‐4.6 Sensitive Receptors. Insulate sensitive receptors from areas of heightened air quality pollution, 
including highways, by utilizing land use planning to buffer and protect residential areas.  

RR‐4.7  Mitigation.  Require  the  implementation  of  relevant  mitigation  measures  for  all  future 
development upon identification of potential air quality impacts.  

RR‐4.8  Local  Reduction  Targets.  The  City  of  Lake  Forest  establishes  the  following  per  capita  GHG 
reduction targets, in order to meet the requirements established by the state under AB 32 and 
SB 32, consistent with the CARB’s 2017 Scoping Plan:  

 3.99 MT CO2e per capita by 2030  

 2.66 MT CO2e per capita by 2040; and  

 1.33 MT CO2e per capita by 2050.  
 

RR‐4.9 GHG Reduction. Consider and adopt new policies and programs that will help to provide energy 
efficient alternatives to fossil fuel use and reduce consumption in order to reduce greenhouse 
gas emissions.  

RR‐4.10 Carbon Reduction. Expand the number of parks and trees  in Lake Forest  to provide a  larger 
carbon sink or area containing natural sources that retain more carbon than what those sources 
emit.  

RR‐4.11 Public  Engagement.  Promote  regional  air quality programs  in order  to  inform  the public on 
regional air quality concerns and encourage the engagement of all Lake Forest residents in future 
planning decisions related to air quality.  

RR‐4 Actions 

RR‐4a Review all new industrial and commercial development projects for potential air quality impacts 
to  residences  and  other  sensitive  receptors.  Ensure  that  mitigation  measures  and  best 
management practices are implemented to reduce significant emissions of criteria pollutants.  

RR‐4b  Review  development,  infrastructure,  and  planning  projects  for  consistency  with  SCAQMD 
requirements during the CEQA review process. Require project applicants to prepare air quality 
analyses  to  address  SCAQMD  and  General  Plan  requirements,  which  include  analysis  and 
identification of:  

 
1. Air  pollutant  emissions  associated  with  the  project  during  construction,  project 

operation, and cumulative conditions.  
2. Potential exposure of sensitive receptors to toxic air contaminants.  
3. Significant  air  quality  impacts  associated  with  the  project  for  construction,  project 

operation, and cumulative conditions.  
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4. Mitigation measures to reduce significant impacts to less than significant or the maximum 
extent feasible where impacts cannot be mitigated to less than significant.  

 
RR‐4c Work with Orange County and the South Coast Air Quality Management District  to  implement 

programs aimed at improving regional air quality.  

RR‐4d Continue to review development projects to ensure that all new public and private development 
complies with the California Code of Regulations (CCR), Title 24 standards as well as the energy 
efficiency standards established by the Lake Forest Municipal Code.  

RR‐4e  Monitor  GHG  emissions  generated  by  the  community  over  time  for  consistency  with  the 
established GHG reduction targets, and update the City’s community GHG Inventory every five 
years. In the event that the City determines that ongoing efforts to reduce GHG emissions are 
not on track to meet the City’s adopted GHG reduction targets, the City shall establish and adopt 
new and/or  revised GHG reductions measures  that will  effectively meet  the established GHG 
reduction targets.  

RR‐4f Provide the necessary facilities and infrastructure to facilitate the use of City‐owned low or zero‐
emission vehicles such as electric vehicle charging facilities and conveniently located alternative 

fueling stations at key City facilities as operations necessitate and/or as funding becomes available. RR‐
4g Evaluate and consider multi‐modal transportation benefits to all City employees, such as free 
or  low‐cost  monthly  transit  passes.  Encourage  employer  participation  in  similar  programs. 
Encourage new transit/shuttle services and use.  

RR‐4h Evaluate and consider the feasibility of allowing private bicycle rental companies to operate in 
Lake Forest.  

RR‐4i Encourage community car‐sharing and carpooling.  

RR‐4j Support the establishment and expansion of a regional network of electric vehicle charging stations 
and encourage the expanded use of electric vehicles.  

RR‐4k Establish and adopt standards and requirements for electric vehicle parking, including minimum 
requirements  for  the  installation  of  electric  vehicle  charging  stations  in  new  multi‐family 
residential and commercial, office, and light industrial development.  

RR‐4l Periodically review and update the City’s Green Building Program to reflect best practices, such as 
encouraging the use of cement substitutes and recycled building materials for new construction.  

RR‐4m Update the City’s Green Building Program to promote the reduction of urban heat islands through 
vegetation  management  and  cool  surfaces.  Encourage  multi‐family  residential  and  non‐
residential development  to  increase  the use of higher‐albedo materials  for  surfaces  including 
roofs, parking areas, driveways, roads, and sidewalks. Encourage developments with parking lot 
areas to shade these areas with vegetation or solar panels when appropriate. Support various 
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programs to plant and maintain trees, which can also contribute to a reduction of urban heat 
islands.  

RR‐4n  Future  development  projects  implemented  under  the  General  Plan  will  be  required  to 
demonstrate  consistency  with  SCAQMD  construction  emission  thresholds.  Where  emissions 
from individual projects exceed SCAQMD thresholds, the following actions shall be incorporated 
as  necessary  to minimize  impacts.  These measures  do  not  exclude  the  use  of  other,  equally 
effective mitigation measures.  

 

 Require  all  off‐road  diesel  equipment  greater  than  50  horsepower  (hp)  used  for  this 
Project  to  meet  USEPA  Tier  4  final  off‐road  emission  standards  or  equivalent.  Such 
equipment  shall  be  outfitted  with  Best  Available  Control  Technology  (BACT)  devices 
including a California Air Resources Board Certified Level 3 Diesel Particulate Filter (DPF) 
or equivalent. This DPF will reduce diesel particulate matter and NOx emissions during 
construction activities.  

 Require a minimum of 50 percent of construction debris be diverted for recycling.  

 Require building materials to contain a minimum 10 percent recycled content.  

 Require materials  such as paints,  primers,  sealants,  coatings,  and glues  to have a  low 
volatile organic compound concentration compared to conventional products. If low VOC 
materials are not available, architectural coating phasing should be extended sufficiently 
to reduce the daily emissions of VOCs.  
 

RR‐4o  Future  development  projects  implemented  under  the  General  Plan  will  be  required  to 
demonstrate consistency with SCAQMD’s operational emission thresholds. For projects where 
operational  emissions  exceed  regulatory  thresholds,  the  following measures may  be  used  to 
reduce impacts. Note the following measures are not all inclusive and developers have the option 
to add or substitute measures that are equally or more appropriate for the scope of their project. 

 

 Develop a project specific TDM program for residents and/or employees that provides 
opportunities for carpool/vanpools.  

 Provide onsite solar/renewable energy in excess of regulatory requirements.  

 Require that owners/tenants of non‐residential or multi‐family residential developments 
use architectural coatings that are 10 grams per liter or less when repainting/repairing 
properties.  

 Require dripless irrigation and irrigation sensor units that prevent watering during rain 
storms.  

 Ensure  all  parking  areas  are wired  for  capability of  future EV  charging  and  include EV 
charging stations that exceed regulatory requirements.  

 
City of Lake Forest Climate Action Planning 
 
The City of Lake Forest Local Guidelines for Implementing the California Environmental Quality Act (2020) 
contains guidelines for estimating GHG emissions and determining significance for CEQA compliance. 
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As shown above, the Recreation and Resources Element of the City of Lake Forest General Plan 2040 
(adopted June 2020) includes goals and policies addressing energy conservation. The General Plan states 
that  energy  requirements  can  be  diminished  through  innovative  architectural  design,  building 
construction, structural orientation, and landscaping. 

The  City  has  established  ECOnomic, which  is  a  voluntary  green  home  education  program.  The  City, 
through ECOnomic, encourages homeowners and building professionals to incorporate green building 
design into construction projects. The City also promotes utility company incentive programs to retrofit 
existing  development with  energy  efficient  lighting,  air  conditioning,  and  heating  systems  to  reduce 
energy consumption. 

Therefore,  to  determine whether  the  project's  GHG  emissions  are  significant,  this  analysis  uses  the 
SCAQMD draft local agency tier 3 screening threshold of 3,000 MTCO2e per year for all land use types. 
 
The project will be subject to the latest requirements of the California Green Building and Title 24 Energy 
Efficiency Standards (currently 2019) which would reduce project‐related greenhouse gas emissions. 

2.3  Energy Regulations 

2.3.2  Regulatory Background 

Federal and state agencies regulate energy use and consumption through various means and programs. 
On the federal level, the United States Department of Transportation, the United States Department of 
Energy,  and  the  United  States  Environmental  Protection  Agency  are  three  federal  agencies  with 
substantial influence over energy policies and programs. On the state level, the PUC and the California 
Energy Commissions (CEC) are two agencies with authority over different aspects of energy. Relevant 
federal and state energy‐related laws and plans are summarized below.  

Federal Regulations 

Corporate Average Fuel Economy (CAFE) Standards 

First established by the U.S. Congress in 1975, the Corporate Average Fuel Economy (CAFE) standards 
reduce  energy  consumption  by  increasing  the  fuel  economy  of  cars  and  light  trucks.  The  National 
Highway  Traffic  Safety  Administration  (NHTSA)  and  U.S.  Environmental  Protection  Agency  (USEPA) 
jointly administer the CAFE standards. The U.S. Congress has specified that CAFE standards must be set 
at the “maximum feasible level” with consideration given for: (1) technological feasibility; (2) economic 
practicality; (3)  effect of  other  standards on  fuel  economy;  and  (4)  need  for  the nation  to  conserve 
energy.2 

 

 

2 https://www.nhtsa.gov/lawsregulations/corporate‐average‐fuel‐economy. 
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Intermodal Surface transportation Efficiency Act of 1991 (ISTEA) 

The  Intermodal  Surface Transportation Efficiency Act of  1991  (ISTEA) promoted  the development of 
inter‐modal transportation systems to maximize mobility as well as address national and local interests 
in air quality and energy. ISTEA contained factors that Metropolitan Planning Organizations (MPOs) were 
to address in developing transportation plans and programs, including some energy‐related factors. To 
meet the new ISTEA requirements, MPOs adopted explicit policies defining the social, economic, energy, 
and environmental values guiding transportation decisions.  

The Transportation Equity Act of the 21st Century (TEA‐21) 

The Transportation Equity Act for the 21st Century (TEA‐21) was signed into law in 1998 and builds upon 
the initiatives established in the ISTEA legislation, discussed above. TEA‐21 authorizes highway, highway 
safety,  transit,  and  other  efficient  surface  transportation  programs.  TEA‐21  continues  the  program 
structure  established  for  highways  and  transit  under  ISTEA,  such  as  flexibility  in  the  use  of  funds, 
emphasis  on measures  to  improve  the  environment,  and  focus on  a  strong  planning  process  as  the 
foundation of good transportation decisions. TEA‐21 also provides for  investment  in research and  its 
application  to  maximize  the  performance  of  the  transportation  system  through,  for  example, 
deployment  of  Intelligent  Transportation  Systems,  to  help  improve  operations  and management  of 
transportation systems and vehicle safety.  

State Regulations 

Integrated Energy Policy Report (IEPR) 

Senate Bill 1389 requires the California Energy Commission (CEC) to prepare a biennial integrated energy 
policy report that assesses major energy trends and issues facing the State’s electricity, natural gas, and 
transportation  fuel  sectors and provides policy  recommendations  to conserve resources; protect  the 
environment; ensure reliable, secure, and diverse energy supplies; enhance the state’s economy; and 
protect public health and safety. The Energy Commission prepares these assessments and associated 
policy  recommendations every  two years, with updates  in  alternate  years,  as part  of  the  Integrated 
Energy Policy Report. 

The recently‐approved 2017 Integrated Energy Policy Report Updated (2017 IEPR) was published in April 
2018, and continues to work towards improving electricity, natural gas, and transportation fuel energy 
use in California. The 2016 IEPR focuses on a variety of topics such as implementation of Senate Bill 350, 
integrated resource planning, distributed energy resources, transportation electrification, solutions to 
increase  resiliency  in  the  electricity  sector,  energy  efficiency,  transportation  electrification,  barriers 
faced by disadvantaged communities, demand response, transmission and landscape‐scale planning, the 
California Energy Demand Preliminary Forecast, the preliminary transportation energy demand forecast, 
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renewable gas (in response to Senate Bill 1383), updates on Southern California electricity reliability, 
natural gas outlook, and climate adaptation and resiliency.3 

State of California Energy Plan 

The CEC is responsible for preparing the State Energy Plan, which identifies emerging trends related to 
energy  supply,  demand,  conservation,  public  health  and  safety,  and  the  maintenance  of  a  healthy 
economy. The Plan calls  for  the state to assist  in  the transformation of  the transportation system to 
improve air quality,  reduce  congestion,  and  increase  the efficient use of  fuel  supplies with  the  least 
environmental  and  energy  costs.  To  further  this  policy,  the  plan  identifies  a  number  of  strategies, 
including assistance to public agencies and fleet operators and encouragement of urban designs that 
reduce vehicle miles traveled and accommodate pedestrian and bicycle access. 

California Building Standards Code (Title 24) 

The California Building Standards Code Title 24 was previously discussed above in this report. 

California Building Energy Efficiency Standards (Title 24, Part 6) 

The  California  Building  Energy  Efficiency  Standards  for  Residential  and  Nonresidential  Buildings 
(California Code of Regulations, Title 24, Part 6) were adopted to ensure that building construction and 
system design and installation achieve energy efficiency and preserve outdoor and indoor environmental 
quality. The current California Building Energy Efficiency Standards (Title 24 standards) are the 2019 Title 
24 standards, which became effective on January 1, 2020. The 2019 Title 24 standards include efficiency 
improvements  to  the  lighting  and  efficiency  improvements  to  the  non‐residential  standards  include 
alignment with the American Society of Heating and Air‐Conditioning Engineers. For example, window 
operation  is no  longer a method allowed  to meet ventilation  requirements,  continuous operation of 
central forced air system handlers used in central fan integrated ventilation system is not a permissible 
method of providing  the dwelling unit  ventilation airflow, and  central ventilation  systems  that  serve 
multiple dwelling units must be balanced to provide ventilation airflow to each dwelling unit. In addition, 
requirements for kitchen range hoods were also provided in the updated Section 120.1. Ventilation and 
Indoor Air Quality  included both additions and revisions  in the 2019 Code. This section now requires 
nonresidential and hotel/motel buildings to have air filtration systems that use forced air ducts to supply 
air to occupiable spaces to have air filters. Further, the air filter efficiency must be either MERV 13 or 
use a particle size efficiency rating specific in the Energy Code AND be equipped with air filters with a 
minimum 2‐inch depth or minimum 1‐inch depth if sized according to the equation 120.1‐A. If natural 
ventilation  is  to  be  used  the  space must  also  use mechanical  unless  ventilation  openings  are  either 
permanently open or controlled to stay open during occupied times. 

 

 

3 California Energy Commission. Final 2017 Integrated Energy Policy Report. April 16, 2018. https://www.energy.ca.gov/2017_energypolicy/ 
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New regulations were also adopted under Section 130.1 Indoor Lighting Controls. These included new 
exceptions  being  added  for  restrooms,  the  exception  for  classrooms  being  removed,  as  well  as 
exceptions in regard to sunlight provided through skylights and overhangs. 

All buildings for which an application for a building permit is submitted on or after January 1, 2020 must 
follow  the  2019  standards.  The  2016  residential  standards  were  estimated  to  be  approximately  28 
percent more efficient than the 2013 standards, whereas the 2019 residential standards are estimated 
to be approximately 7 percent more efficient than the 2016 standards. Furthermore, once rooftop solar 
electricity generation is factored in, 2019 residential standards are estimated to be approximately 53 
percent more efficient than the 2016 standards. Under the 2019 standards, nonresidential buildings are 
estimated  to  be  approximately  30  percent more  efficient  than  the  2016  standards.  Energy  efficient 
buildings require less electricity; therefore, increased energy efficiency reduces fossil fuel consumption 
and decreases greenhouse gas emissions. 

California Building Energy Efficiency Standards (Title 24, Part 11) 

The 2019 California Green Building Standards Code (California Code of Regulations, Title 24, Part 11), 
commonly referred to as the CALGreen Code, went into effect on January 1, 2020. The 2019 CALGreen 
Code  includes  mandatory  measures  for  non‐residential  development  related  to  site  development; 
energy efficiency; water efficiency and conservation; material conservation and resource efficiency; and 
environmental quality. 

As previously discussed above in this report, the Department of Housing and Community Development 
(HCD)  updated  CALGreen  through  the  2019  Triennial  Code  Adoption  Cycle.  HCD modified  the  best 
management  practices  for  stormwater  pollution prevention  adding  Section  5.106.2  for  projects  that 
disturb one or more acres of land. This section requires projects that disturb one acre or more of land or 
less than one acre of land but are part of a larger common plan of development or sale must comply 
with  the  postconstruction  requirement  detailed  in  the  applicable  National  Pollutant  Discharge 
Elimination System (NPDES) General Permit for Stormwater Discharges Associated with Construction and 
Land Disturbance Activities  issued  by  the  State Water Resources  Control  Board.  The NPDES permits 
require  postconstruction  runoff  (post‐project  hydrology)  to  match  the  preconstruction  runoff  pre‐
project hydrology) with installation of postconstruction stormwater management measures. 

HCD added sections 5.106.4.1.3 and 5.106.4.1.5 in regard to bicycle parking. Section 5.106.4.1.3 requires 
new buildings with tenant spaces that have 10 or more tenant‐occupants, provide secure bicycle parking 
for 5 percent of the tenant‐occupant vehicular parking spaces with a minimum of one bicycle parking 
facility.  In  addition,  Section  5.106.4.1.5  states  that  acceptable  bicycle  parking  facility  for  Sections 
5.106.4.1.2  through  5.106.4.1.4  shall  be  convenient  from  the  street  and  shall  meeting  one  of  the 
following: (1) covered, lockable enclosures with permanently anchored racks for bicycles; (2) lockable 
bicycle rooms with permanently anchored racks; or (3) lockable, permanently anchored bicycle lockers. 

HCD amended section 5.106.5.3.5 allowing future charging spaces to qualify as designated parking for 
clean air vehicles. 
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HCD updated section 5.303.3.3 in regard to showerhead flow rates. This update reduced the flow rate 
to 1.8 GPM. 

HCD amended section 5.304.1 for outdoor potable water use in landscape areas and repealed sections 
5.304.2 and 5.304.3. The update  requires nonresidential developments  to comply with a  local water 
efficient landscape ordinance or the current California Department of Water Resource’s’ Model Water 
Efficient Landscape Ordinance (MWELO), whichever is more stringent. Some updates were also made in 
regard to the outdoor potable water use in landscape areas for public schools and community colleges. 

HCD updated Section 5.504.5.3 in regard to the use of MERV filters in mechanically ventilated buildings. 
This update changed the filter use from MERV 8 to MERV 13. MERV 13 filters are to be installed prior to 
occupancy, and recommendations for maintenance with filters of the same value shall be included in the 
operation and maintenance manual. 

Senate Bill 100 

Senate Bill 100 (SB 100) requires 100 percent of total retail sales of electricity in California to come from 
eligible  renewable  energy  resources  and  zero‐carbon  resources  by  December  31,  2045.  SB  100 was 
adopted September 2018. 

The interim thresholds from prior Senate Bills and Executive Orders would also remain in effect. These 
include Senate Bill 1078 (SB 1078), which requires retail sellers of electricity, including investor‐owned 
utilities and community choice aggregators, to provide at least 20 percent of their supply from renewable 
sources by 2017. Senate Bill 107 (SB 107) which changed the target date to 2010. Executive Order S‐14‐
08, which was signed on November 2008 and expanded the State’s Renewable Energy Standard to 33 
percent renewable energy by 2020. Executive Order S‐21‐09 directed the CARB to adopt regulations by 
July 31, 2010 to enforce S‐14‐08. Senate Bill X1‐2 codifies the 33 percent renewable energy requirement 
by 2020. 

Senate Bill 350 

As previously discussed above  in this report, Senate Bill 350 (SB 350) was signed  into  law October 7, 
2015, SB 350 increases California’s renewable electricity procurement goal from 33 percent by 2020 to 
50 percent by 2030. This will increase the use of Renewables Portfolio Standard (RPS) eligible resources, 
including solar, wind, biomass, geothermal, and others. In addition, SB 350 requires the state to double 
statewide energy efficiency savings in electricity and natural gas end uses by 2030. To help ensure these 
goals are met and the greenhouse gas emission reductions are realized, large utilities will be required to 
develop and submit Integrated Resource Plans (IRPs). These IRPs will detail how each entity will meet 
their customers resource needs, reduce greenhouse gas emissions and ramp up the deployment of clean 
energy resources. 

Assembly Bill 32 

As discussed above in this report, in 2006 the California State Legislature adopted Assembly Bill 32 (AB 
32),  the  California  Global Warming  Solutions  Act  of  2006.  AB  32  requires  CARB,  to  adopt  rules  and 
regulations that would achieve GHG emissions equivalent to statewide levels in 1990 by 2020 through 
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an enforceable statewide emission cap which will be phased  in starting  in 2012. Emission reductions 
shall include carbon sequestration projects that would remove carbon from the atmosphere and best 
management  practices  that  are  technologically  feasible  and  cost  effective.  Please  see  Section  4  for 
further detail on AB 32. 

Assembly Bill 1493/Pavley Regulations 

As discussed above in this report, California Assembly Bill 1493 enacted on July 22, 2002, required CARB 
to develop and adopt regulations that reduce GHGs emitted by passenger vehicles and light duty trucks. 
In 2005, the CARB submitted a “waiver” request to the EPA from a portion of the federal Clean Air Act in 
order  to  allow  the  State  to  set  more  stringent  tailpipe  emission  standards  for  CO2  and  other  GHG 
emissions from passenger vehicles and light duty trucks. On December 19, 2007 the EPA announced that 
it denied the “waiver” request. On January 21, 2009, CARB submitted a letter to the EPA administrator 
regarding the State’s request to reconsider the waiver denial. The EPA approved the waiver on June 30, 
2009. 

Executive Order S‐1‐07/Low Carbon Fuel Standard 

As discussed above  in  this  report, Executive Order S‐1‐07 was  issued  in 2007 and proclaims  that  the 
transportation sector is the main source of GHG emissions in the State, since it generates more than 40 
percent  of  the  State’s  GHG  emissions.  It  establishes  a  goal  to  reduce  the  carbon  intensity  of 
transportation fuels sold in the State by at least ten percent by 2020. This Order also directs CARB to 
determine whether this Low Carbon Fuel Standard (LCFS) could be adopted as a discrete early‐action 
measure as part of the effort to meet the mandates in AB 32. 

On April 23, 2009 CARB approved the proposed regulation to implement the low carbon fuel standard. 
The low carbon fuel standard is anticipated to reduce GHG emissions by about 16 MMT per year by 2020. 
The low carbon fuel standard is designed to provide a framework that uses market mechanisms to spur 
the steady introduction of lower carbon fuels. The framework establishes performance standards that 
fuel  producers  and  importers  must  meet  each  year  beginning  in  2011.  Separate  standards  are 
established for gasoline and diesel fuels and the alternative fuels that can replace each. The standards 
are “back‐loaded”, with more reductions required in the last five years, than during the first five years. 
This schedule allows for the development of advanced fuels that are lower in carbon than today’s fuels 
and the market penetration of plug‐in hybrid electric vehicles, battery electric vehicles, fuel cell vehicles, 
and  flexible  fuel vehicles.  It  is anticipated  that compliance with  the  low carbon  fuel  standard will be 
based on a combination of both lower carbon fuels and more efficient vehicles. 

Reformulated gasoline mixed with corn‐derived ethanol at ten percent by volume and low sulfur diesel 
fuel represent the baseline fuels. Lower carbon fuels may be ethanol, biodiesel, renewable diesel, or 
blends of these fuels with gasoline or diesel as appropriate. Compressed natural gas and liquefied natural 
gas also may be low carbon fuels. Hydrogen and electricity, when used in fuel cells or electric vehicles 
are also considered as low carbon fuels for the low carbon fuel standard. 
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California Air Resources Board 

CARB’s Advanced Clean Cars Program 

Closely associated with the Pavley regulations, the Advanced Clean Cars emissions control program was 
approved  by  CARB  in  2012.  The  program  combines  the  control  of  smog,  soot,  and  GHGs  with 
requirements  for  greater  numbers  of  zero‐emission  vehicles  for  model  years  2015–2025.15  The 
components of the Advanced Clean Cars program include the Low‐Emission Vehicle (LEV) regulations 
that reduce criteria pollutants and GHG emissions from light‐ and medium‐duty vehicles, and the Zero‐
Emission Vehicle (ZEV) regulation, which requires manufacturers to produce an increasing number of 
pure ZEVs (meaning battery electric and fuel cell electric vehicles), with provisions to also produce plug‐
in hybrid electric vehicles (PHEV) in the 2018 through 2025 model years.4 

Airborne Toxic Control Measure to Limit Diesel‐Fueled Commercial Motor Vehicle Idling 

The Airborne Toxic Control Measure to Limit Diesel‐Fueled Commercial Motor Vehicle Idling (Title 13, 
California  Code  of  Regulations,  Division  3,  Chapter  10,  Section  2435) was  adopted  to  reduce  public 
exposure to diesel particulate matter and other air contaminants by limiting the idling of diesel‐fueled 
commercial motor vehicles. This section applies to diesel‐fueled commercial motor vehicles with gross 
vehicular weight ratings of greater than 10,000 pounds that are or must be licensed for operation on 
highways. Reducing idling of diesel‐fueled commercial motor vehicles reduces the amount of petroleum‐
based fuel used by the vehicle. 

Regulation to Reduce Emissions of Diesel Particulate Matter, Oxides of Nitrogen, and other Criteria Pollutants, 
form In‐Use Heavy‐Duty Diesel‐Fueled Vehicles 

The Regulation to Reduce Emissions of Diesel Particulate Matter, Oxides of Nitrogen and other Criteria 
Pollutants,  from  In‐Use  Heavy‐Duty  Diesel‐Fueled  Vehicles  (Title  13,  California  Code  of  Regulations, 
Division 3, Chapter 1, Section 2025) was adopted to reduce emissions of diesel particulate matter, oxides 
of  nitrogen  (NOX)  and  other  criteria  pollutants  from  in‐use  diesel‐fueled  vehicles.  This  regulation  is 
phased, with  full  implementation by 2023. The regulation aims  to  reduce emissions by  requiring  the 
installation of  diesel  soot  filters  and  encouraging  the  retirement,  replacement,  or  repower of  older, 
dirtier engines with newer emission‐controlled models. The newer emission controlled models would 
use petroleum‐based fuel in a more efficient manner. 

Sustainable Communities Strategy 

The  Sustainable  Communities  and  Climate  Protection  Act  of  2008,  or  Senate  Bill  375  (SB  375), 
coordinates  land use planning, regional transportation plans, and funding priorities to help California 
meet the GHG reduction mandates established in AB 32. 

As previously stated above  in this report, Senate Bill 375 (SB 375) was adopted September 2008 and 
aligns regional transportation planning efforts, regional GHG emission reduction targets, and land use 

 

 

4 California Air Resources Board, California’s Advanced Clean Cars Program, January 18, 2017. www.arb.ca.gov/msprog/acc/acc.htm. 
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and  housing  allocation.  SB  375  requires  Metropolitan  Planning  Organizations  (MPO)  to  adopt  a 
sustainable communities strategy (SCS) or alternate planning strategy (APS) that will prescribe land use 
allocation in that MPOs Regional Transportation Plan (RTP). CARB, in consultation with each MPO, will 
provide each affected region with reduction targets for GHGs emitted by passenger cars and light trucks 
in the region for the years 2020 and 2035. These reduction targets will be updated every eight years but 
can  be  updated  every  four  years  if  advancements  in  emissions  technologies  affect  the  reduction 
strategies  to  achieve  the  targets.  CARB  is  also  charged  with  reviewing  each  MPO’s  sustainable 
communities strategy or alternate planning strategy for consistency with its assigned targets. 

The  proposed  project  is  located  within  the  Southern  California  Association  of  Governments  (SCAG) 
jurisdiction, which has authority to develop the SCS or APS. For the SCAG region, the targets set by CARB 
are at eight percent below 2005 per capita GHG emissions levels by 2020 and 19 percent below 2005 per 
capita GHG emissions levels by 2035. These reduction targets became effective October 2018. 
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3.0 Setting 

3.1  Existing Physical Setting 

The project site is located in the City of Lake Forest, which is part of the South Coast Air Basin (SCAB) 
that includes all of Orange County as well as the non‐desert portions of Los Angeles, Riverside, and San 
Bernardino Counties. The South Coast Air Basin is located on a coastal plain with connecting broad valleys 
and low hills to the east. Regionally, the South Coast Air Basin is bounded by the Pacific Ocean to the 
southwest and high mountains to the east forming the inland perimeter.  

3.1.1  Local Climate and Meteorology 

Dominant airflows provide  the driving mechanism  for  transport and dispersion of air pollution.    The 
mountains surrounding the region form natural horizontal barriers to the dispersion of air contaminants.  
Air pollution created in the coastal areas and around the Los Angeles area is transported inland until it 
reaches  the mountains where  the  combination  of mountains  and  inversion  layers  generally  prevent 
further dispersion.  This poor ventilation results in a gradual degradation of air quality from the coastal 
areas to inland areas.  Air stagnation may occur during the early evening and early morning periods of 
transition between day and nighttime flows.  The region also experiences periods of hot, dry winds from 
the desert, known as Santa Ana winds.    If  the Santa Ana winds are strong,  they can surpass  the sea 
breeze, which blows from the ocean to the land, and carry the suspended dust and pollutants out to the 
ocean.  If the winds are weak, they are opposed by the sea breeze and cause stagnation, resulting in high 
pollution events. 
 
The annual average temperature varies  little throughout much of the basin, ranging from the  low to 
middle 60s, measured  in degrees Fahrenheit  (°F).   With more pronounced oceanic  influence, coastal 
areas show less variability in annual minimum and maximum temperatures than inland areas where the 
project site is located.  The majority of the annual rainfall in the basin occurs between November and 
April.    Summer  rainfall  is minimal  and  is  generally  limited  to  scattered  thunderstorms  in  the  coastal 
regions and slightly heavier showers  in the eastern portion of the basin along the coastal side of the 
mountains.  Year‐to‐year patterns in rainfall are unpredictable because of fluctuations in the weather. 
 
Temperature inversions limit the vertical depth through which pollution can be mixed.  Among the most 
common temperature inversions in the basin are radiation inversions, which form on clear winter nights 
when cold air off mountains sink to the valley floor while the air aloft over the valley remains warm.  
These  inversions,  in  conjunction  with  calm  winds,  trap  pollutants  near  the  source.    Other  types  of 
temperature inversions that affect the basin include marine, subsidence, and high‐pressure inversions. 
 

Summers  are  often  periods  of  hazy  visibility  and  occasionally  unhealthful  air.    Strong  temperature 
inversions may occur  that  limit  the vertical depth  through which air pollution can be dispersed.   Air 
pollutants  concentrate  because  they  cannot  rise  through  the  inversion  layer  and  disperse.    These 
inversions are more common and persistent during the summer months.  Over time, sunlight produces 
photochemical  reactions  within  this  inversion  layer  that  creates  ozone,  a  particularly  harmful  air 
pollutant.  Occasionally, strong thermal convections occur which allows the air pollutants to rise high 
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enough  to  pass  over  the  mountains  and  ultimately  dilute  the  smog  cloudtrap  pollutants  such  as 
automobile exhaust near their source. While these inversions may lead to air pollution “hot spots” in 
heavily developed coastal areas of the basin, there is not enough traffic in inland valleys to cause any 
winter air pollution problems. Despite light wind conditions, especially at night and in the early morning, 
winter is generally a period of good air quality in the project vicinity. 

In  the winter,  light nocturnal winds  result mainly  from the drainage of cool air off of  the mountains 
toward the valley floor while the air aloft over the valley remains warm.  This forms a type of inversion 
known as a radiation inversion.  Such winds are characterized by stagnation and poor local mixing and 
trap pollutants such as automobile exhaust near their source.  While these inversions may lead to air 
pollution “hot spots” in heavily developed coastal areas of the basin, there is not enough traffic to cause 
any winter air pollution problems.   Despite  light wind conditions, especially at night and  in  the early 
morning, winter is generally a period of good air quality in the project vicinity. 

The temperature and precipitation levels for the Tustin Irvine Ranch area, the closest monitoring station 
to  the  project  site,  are  in  Table  3.  Table  3  shows  that  August  is  typically  the  warmest  month  and 
December is typically the coolest month. Rainfall in the project area varies considerably in both time and 
space. Almost all the annual rainfall comes from the fringes of mid‐latitude storms from late November 
to early April, with summers being almost completely dry. 

Table 3: Meteorological Summary 

Month 
Temperature (˚F)  Average Total 

Precipitation (inches) Average Max  Average Min 

January  66.8  40.2  2.62 

February  67.8  42.5  2.67 

March  69.4  44.1  2.29 

April  72.5  47.6  1.00 

May  75.1  51.9  0.29 

June  78.9  55.5  0.06 

July  83.8  58.9  0.01 

August  85.2  59.1  0.07 

September  84.3  56.5  0.25 

October  79.3  51.5  0.45 

November  73.9  44.1  1.21 

December  68.1  40.6  1.95 

Annual  75.4  49.4  12.9 

Notes: 
1 Source: https://wrcc.dri.edu/cgi‐bin/cliMAIN.pl?ca9087 
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3.1.2  Local Air Quality 

The  SCAQMD  has  divided  the  South  Coast  Air  Basin  into  38  air‐monitoring  areas with  a  designated 
ambient air monitoring station representative of each area.  The project site is located in Lake Forest; 
however, ambient air quality data was utilized from Mission Viejo and Costa Mesa monitoring stations, 
which are located in Orange County and cover the Inland Orange County/Coastal area. The nearest air 
monitoring station to the project site is the Mission Viejo‐26081 Via Pera (Mission Viejo Station).  The 
Mission Viejo Station  is  located approximately 2.63 miles southeast of  the project site, however  this 
location does not provide all ambient weather data. Therefore, additional data was pulled from the next 
closest station, Costa Mesa‐Mesa Verde Drive (Costa Mesa Station), located at 2850 Mesa Verde Drive 
East, approximately 13.58 miles west of the project site, Nitrogen Dioxide and SCAQMD historical data 
for the Inland Orange County (Area 19) (Saddleback Valley Area) for carbon monoxide to provide the 
existing levels.  Table 4 presents the monitored pollutant levels within the vicinity.  However, it should 
be noted that due to the air monitoring station distance from the project site, recorded air pollution 
levels at the air monitoring station reflect with varying degrees of accuracy, local air quality conditions 
at the project site. 
 

Table 4: Local Area Air Quality Levels from the Mission Viejo‐ Air 
Monitoring Station1 

     

   Year 

Pollutant  (Standard)2  2016  2017  2018 

Ozone:          

Maximum 1‐Hour Concentration (ppm)  0.122  0.103  0.121 

   Days > CAAQS (0.09 ppm)  5  3  2 

Maximum 8‐Hour Concentration (ppm)  0.093  0.083  0.088 

   Days > CAAQS/NAAQS (0.07 ppm)  13  25  9 

Carbon Monoxide:          

Maximum 1‐Hour Concentration (ppm)  1.3  1.4  1.2 

   Days > NAAQS (20 ppm)  0  0  0 

Maximum 8‐Hour Concentration (ppm)  0.70  0.90  0.9 

   Days > NAAQS (9 ppm)  0  0  0 

Nitrogen Dioxide:          

Maximum 1‐Hour Concentration (ppm)  0.060  0.045  ‐‐3 

   Days > NAAQS (0.25 ppm)  0  0  0 

Sulfur Dioxide:          

Maximum 24‐Hour Concentration (ppm)  ‐‐3  ‐‐3  ‐‐3 

   Days > CAAQS (0.04 ppm)  0  0  0 

Inhalable Particulates (PM10):          
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Maximum 24‐Hour Concentration (ug/m3)  59.3  58.2  55.6 

   Days > NAAQS (150  ug/m3)  0  0  0 

   Days > CAAQS (50 ug/m3)  ‐‐3  ‐‐3  ‐‐3 

Annual Average (ug/m3)  21.0  18.8  19.5 

   Annual > NAAQS (50 ug/m3)  No  No  No 

   Annual > CAAQS (20 ug/m3)  Yes  Yes  Yes 

Ultra‐Fine Particulates (PM2.5):          

Maximum 24‐Hour Concentration (ug/m3)  24.7  19.5  38.9 

   Days > NAAQS (35 ug/m3)  ‐‐3  ‐‐3  1 

Annual Average (ug/m3)  7.3  ‐‐3  ‐‐3 

   Annual > NAAQS (15 ug/m3)  ‐‐3  No  No 

   Annual > CAAQS (12 ug/m3)  ‐‐3  No  No 

1. Source: obtained from https://www.aqmd.gov/home/air‐quality/air‐quality‐data‐studies/historical‐data‐
by‐year for SRA 19 and /or https://www.arb.ca.gov/adam/topfour/topfour1.php. Nitrogen dioxide data 
obtained from the Costa Mesa‐Mesa Verde Drive Station. 

2 CAAQS = California Ambient Air Quality Standard; NAAQS = National Ambient Air Quality Standard; ppm = 
parts per million 

3 No data available.          

 
 

The monitoring data presented in Table 4 shows that ozone and particulate matter (PM10) are the air 
pollutants of primary concern in the project area, which are detailed below. 
 
Ozone  
During  the 2016  to 2018 monitoring period,  the State 1‐hour  concentration  standard  for ozone was 
exceeded for five days in 2016, tree days in 2017, and two days in 2018 at the Mission Viejo Station.  The 
State/Federal 8‐hour ozone standard has been exceeded between 9 and 25 days each year over the past 
three years at the Mission Viejo Station.   
 
Ozone  is a secondary pollutant as  it  is not directly emitted. Ozone  is the result of chemical reactions 
between other pollutants, most importantly hydrocarbons and NO2, which occur only in the presence of 
bright sunlight. Pollutants emitted from upwind cities react during transport downwind to produce the 
oxidant concentrations experienced in the area.  Many areas of the SCAQMD contribute to the ozone 
levels experienced at the monitoring station, with the more significant areas being those directly upwind. 
 
Carbon Monoxide 
CO is another important pollutant that is due mainly to motor vehicles.  The Saddleback Valley Area did 
not record an exceedance of the state or federal 1‐hour or 8‐hour CO standards for the last three years. 
 
Nitrogen Dioxide 
The Costa Mesa Station did not record an exceedance of the State or Federal NO2 standards for the last 
three years. 
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Sulfur Dioxide 
The Mission Viejo Station did not record an exceedance of the State SO2 standards for the last three 
years. 
 
Particulate Matter 
During  the  2016  to  2018  monitoring  period,  there  was  insufficient  data  for  the  State  24‐hour 
concentration standard for PM10 at the Mission Viejo Station.  Over the same time period the Federal 
24‐hour and annual standards for PM10 have not been exceeded at the Mission Viejo Station. 
 
There  was  insufficient  data  for  the  Federal  24‐hour  standard  for  PM2.5  during  the  2016  to  2018 
monitoring period at the Mission Viejo.   

 

According  to  the EPA,  some people  are much more  sensitive  than others  to breathing  fine particles 
(PM10 and  PM2.5).    People with  influenza,  chronic  respiratory  and  cardiovascular  diseases,  and  the 
elderly may suffer worsening illness and premature death due to breathing these fine particles.  People 
with  bronchitis  can  expect  aggravated  symptoms  from  breathing  in  fine  particles.    Children  may 
experience decline  in  lung  function due  to breathing  in PM10 and PM2.5.   Other groups considered 
sensitive are smokers and people who cannot breathe well through their noses.  Exercising athletes are 
also considered sensitive, because many breathe through their mouths during exercise. 

3.1.3  Attainment Status 

The  EPA  and  the  ARB  designate  air  basins  where  ambient  air  quality  standards  are  exceeded  as 
“nonattainment” areas. If standards are met, the area is designated as an “attainment” area. If there is 
inadequate  or  inconclusive  data  to  make  a  definitive  attainment  designation,  they  are  considered 
“unclassified.” National  nonattainment  areas  are  further  designated  as marginal, moderate,  serious, 
severe, or extreme as a function of deviation from standards. Each standard has a different definition, 
or ‘form’ of what constitutes attainment, based on specific air quality statistics. For example, the Federal 
8‐hour CO standard is not to be exceeded more than once per year; therefore, an area is in attainment 
of the CO standard if no more than one 8‐hour ambient air monitoring values exceeds the threshold per 
year.    In  contrast,  the  federal  annual  PM2.5  standard  is met  if  the  three‐year  average  of  the  annual 
average PM2.5 concentration is less than or equal to the standard.  Table 5 lists the attainment status for 
the criteria pollutants in the basin. 

 

 

 

<Table 5 on next page> 
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Table 5: South Coast Air Basin Attainment Status 
 

Pollutant  State Status  National Status 

Ozone  Nonattainment  Nonattainment (Extreme) 

Carbon monoxide  Attainment  Maintenance (Serious) 

Nitrogen dioxide  Attainment  Maintenance (Primary) 

Sulfur dioxide  Attainment  Attainment/Unclassified 

PM10   Nonattainment  Maintenance (Serious) 

PM2.5  Nonattainment  Nonattainment (Moderate) 

Source (Federal and State Status): California Air Resources Board (2020) 
https://ww2.arb.ca.gov/resources/documents/maps‐state‐and‐federal‐area‐designations & US EPA (2020) 
https://www.epa.gov/green‐book. 

 

3.2  Greenhouse Gases 

Constituent gases of the Earth’s atmosphere, called atmospheric greenhouse gases (GHG), play a critical 
role  in  the Earth’s  radiation amount by  trapping  infrared radiation emitted  from the Earth’s  surface, 
which otherwise would have escaped to space.  Prominent greenhouse gases contributing to this process 
include  carbon  dioxide  (CO2),  methane  (CH4),  ozone,  water  vapor,  nitrous  oxide  (N2O),  and 
chlorofluorocarbons  (CFCs).    This  phenomenon,  known  as  the  Greenhouse  Effect,  is  responsible  for 
maintaining a habitable climate.   Anthropogenic (caused or produced by humans) emissions of these 
greenhouse gases in excess of natural ambient concentrations are responsible for the enhancement of 
the Greenhouse Effect and have  led  to a  trend of unnatural warming of  the Earth’s natural  climate, 
known  as  global  warming  or  climate  change.    Emissions  of  gases  that  induce  global  warming  are 
attributable  to  human  activities  associated  with  industrial/manufacturing,  agriculture,  utilities, 
transportation, and residential  land uses.   Transportation  is  responsible  for 41 percent of  the State’s 
greenhouse gas emissions, followed by electricity generation.  Emissions of CO2 and nitrous oxide (NO2) 
are byproducts of fossil fuel combustion.  Methane, a potent greenhouse gas, results from off‐gassing 
associated with agricultural practices and  landfills.    Sinks of CO2, where CO2  is  stored outside of  the 
atmosphere, include uptake by vegetation and dissolution into the ocean. Table 6 provides a description 
of each of the greenhouse gases and their global warming potential.  

Additional information is available: https://www.arb.ca.gov/cc/inventory/data/data.htm 
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Table 6: Description of Greenhouse Gases 
     

Greenhouse Gas  Description and Physical Properties  Sources 

Nitrous oxide 
Nitrous  oxide  (N20),also  known  as  laughing  gas  is  a 
colorless gas.  It has a  lifetime of 114 years.  Its global 
warming potential is 298. 

Microbial  processes  in  soil  and  water, 
fuel  combustion,  and  industrial 
processes.  In  addition  to  agricultural 
sources,  some  industrial  processes 
(nylon  production,  nitric  acid 
production) also emit N20. 

Methane 
Methane  (CH4)  is  a  flammable  gas  and  is  the  main 
component of natural gas. It has a lifetime of 12 years. 
Its global warming potential is 25. 

A  natural  source  of  CH4  is  from  the 
decay  of  organic  matter.  Methane  is 
extracted  from  geological  deposits 
(natural  gas  fields).  Other  sources  are 
from  the  decay  of  organic material  in 
landfills,  fermentation  of manure,  and 
cattle farming. 

Carbon dioxide 

Carbon dioxide (CO2) is an odorless, colorless, natural 
greenhouse  gas.  Carbon  dioxide’s  global  warming 
potential is 1. The concentration in 2005 was 379 parts 
per million  (ppm), which  is  an  increase  of  about  1.4 
ppm per year since 1960. 

Natural sources include decomposition 
of  dead  organic matter;  respiration  of 
bacteria,  plants,  animals,  and  fungus; 
evaporation from oceans; and volcanic 
outgassing. Anthropogenic  sources are 
from burning coal, oil, natural gas, and 
wood. 

Chlorofluorocarbons 

CFCs  are  nontoxic,  nonflammable,  insoluble,  and 
chemically unreactive in the troposphere (the level of 
air  at  the  earth’s  surface).  They  are  gases  formed 
synthetically  by  replacing  all  hydrogen  atoms  in 
methane  or  methane  with  chlorine  and/or  fluorine 
atoms. Global warming potentials range from 3,800 to 
8,100. 

Chlorofluorocarbons  were  synthesized 
in 1928 for use as refrigerants, aerosol 
propellants, and cleaning solvents. They 
destroy  stratospheric ozone,  therefore 
their  production  was  stopped  as 
required by the Montreal Protocol. 

Hydrofluorocarbons 

Hydrofluorocarbons (HFCs) are a group of greenhouse 
gases  containing  carbon,  chlorine,  and  at  least  one 
hydrogen atom. Global warming potentials range from 
140 to 11,700. 

Hydrofluorocarbons  are  synthetic 
manmade  chemicals  used  as  a 
substitute  for  chlorofluorocarbons  in 
applications  such  as  automobile  air 
conditioners and refrigerants. 

Perfluorocarbons 

Perfluorocarbons  (PFCs)  have  stable  molecular 
structures  and  only  break  down  by  ultraviolet  rays 
about  60  kilometers  above  the  Earth's  surface.  They 
have  a  lifetime  10,000  to  50,000  years.  They  have  a 
global warming potential range of 6,200 to 9,500. 

Two main sources of perfluorocarbons 
are  primary  aluminum production  and 
semiconductor manufacturing. 

Sulfur 
hexafluoride 

Sulfur  hexafluoride  (SF6)  is  an  inorganic,  odorless, 
colorless,  and  nontoxic,  nonflammable  gas.  It  has  a 
lifetime of  3,200  years.  It  has  a  high  global warming 
potential, 23,900. 

This  gas  is  manmade  and  used  for 
insulation  in  electric  power 
transmission  equipment,  in  the 
magnesium industry,  in semiconductor 
manufacturing, and as a  tracer gas  for 
leak detection. 

Notes:       
1. Sources: Intergovernmental Panel on Climate Change 2014a and Intergovernmental Panel on Climate Change 2014b. 

https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2‐10‐2.html 
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3.3  Energy 

Overview 

California’s estimated annual energy use as of 2018 included: 

 Approximately 194,842 gigawatt hours of electricity;5 
 Approximately 2,110,829 million cubic feet of natural gas per year6; and 
 Approximately 23.2 billion gallons of transportation fuel (for the year 2015)7 
 

As of 2016, the year of most recent data currently available by the United States Energy Information 
Administration (EIA), energy use in California by demand sector was: 

 Approximately 39.8 percent transportation; 
 Approximately 23.7 percent industrial; 
 Approximately 17.7 percent residential; and 
 Approximately 18.9 percent commercial.8 
 

California's electricity in‐state generation system generates approximately 194,842 gigawatt‐hours each 
year.  In  2018,  California  produced  approximately  68  percent  of  the  electricity  it  uses;  the  rest  was 
imported from the Pacific Northwest (approximately 14 percent) and the U.S. Southwest (approximately 
18 percent). Natural gas is the main source for electricity generation at approximately 46.54 percent of 
the total in‐state electric generation system power as shown in Table 7. 

A summary of and context for energy consumption and energy demands within the State is presented 
in “U.S. Energy Information Administration, California State Profile and Energy Estimates, Quick Facts” 
excerpted below: 

 Excluding federal offshore areas, California was the fourth‐largest producer of crude oil among the 
50 states in 2017, after Texas, North Dakota, and Alaska, and, as of January 2018, third in oil refining 
capacity after Texas and Louisiana. 

 In 2016, California accounted for one‐fifth of the nation’s jet fuel consumption. 

 

 

5 California Energy Commission. Energy Almanac. Total Electric Generation. [Online] June 24, 2019. 
  http://www.energy.ca.gov/almanac/electricity_data/total_system_power.html. 
6 Natural Gas Consumption by End Use . U.S. Energy Information Administration. [Online] March 29, 2019. 
  https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_SCA_a.htm. 
7   California Energy Commission. Revised Transportation Energy Demand Forecast 2018‐2030. [Online] April 19, 2018. 

https://www.energy.ca.gov/assessments/ 
8 U.S. Energy Information Administration. California Energy Consumption by End‐Use Sector. 
  California State Profile and Energy Estimates.[Online] November 15, 2018 https://www.eia.gov/state/?sid=CA#tabs‐2 
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 California’s total energy consumption is the second‐highest in the nation, but, in 2016, the State’s 
per capita energy consumption ranked 48th, due in part to its mild climate and its energy efficiency 
programs. 

 In 2017, California ranked second in the nation in conventional hydroelectric generation and first as 
a producer of electricity from solar, geothermal, and biomass resources. 

 In  2017,  solar  PV  and  solar  thermal  installations  provided  about  16  percent  of  California’s  net 
electricity generation9. 
 

Table 7: Total Electricity System Power (California 2018)1 

         

Fuel Type 

California 
In‐State 

Generation 
(GWh) 

Percent of 
California 
In‐State 

Generation 

Northwest 
Imports 
(GWh) 

Southwest 
Imports 
(GWh) 

California 
Power 
Mix 

(GWh) 
Percent California 

Power Mix 

Coal  294  0.15%  399  8,740  9,433  3.30% 

Large Hydro  22,096  11.34%  7,418  985  30,499  10.68% 

Natural Gas  90,691  46.54%  49  8,904  99,644  34.91% 

Nuclear  18,268  9.38%  0  7,573  25,841  9.05% 

Oil  35  0.02%  0  0  35  0.01% 

Other (Petroleum 
Coke/Waste Heat) 

430  0.22%  0  9  439  0.15% 

Renewables  63,028  32.35%  14,074  12,400  89,502  31.36% 

   Biomass  5,909  3.03%  772  26  6,707  2.35% 

   Geothermal  11,528  5.92%  171  1269  12,968  4.54% 

   Small Hydro  4,248  2.18%  334  1  4,583  1.61% 

   Solar  27,265  13.99%  174  5,094  32,533  11.40% 

   Wind  14,078  7.23%  12,623  6,010  32,711  11.46% 

Unspecified Sources of 
Power 

N/A  N/A  17,576  12,519  30,095  10.54% 

Total  194,842  100.00%  39,517  51,130  285,488  100.00% 

Notes:         
(1) Source: California Energy Commission. Total System electric Generation, June 24, 2019. 
https://www.energy.ca.gov/almanac/electricity_data/total_system_power.html 

 
As indicated above, California is one of the nation’s leading energy‐producing states, and California per 
capita energy use is among the nation’s most efficient. Given the nature of the proposed project, the 
remainder of  this discussion will  focus on  the  three sources of energy  that are most  relevant  to  the 

 

 

9   State Profile and Energy Estimates. Independent Statistics and Analysis. [Online] [Cited: November 15, 2018.] http://www.eia.gov/state/?sid=CA#tabs2. 
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project—namely, electricity and natural gas, and transportation fuel for vehicle trips associated with the 
proposed project. 

Electricity 

Electricity would be provided to the project by Southern California Edison (SCE). SCE provides electric 
power  to more  than  15 million  persons,  within  a  service  area  encompassing  approximately  50,000 
square miles.10 SCE derives electricity from varied energy resources including: fossil fuels, hydroelectric 
generators, nuclear power plants, geothermal power plants, solar power generation, and wind farms. 
SCE also purchases from independent power producers and utilities, including out‐of‐state suppliers.11 

Table 7 above  identifies SCE’s specific proportional shares of electricity sources  in 2018. As shown in 
Table 8, the 2018 SCE Power Mix has renewable energy at 36 percent of the overall energy resources, of 
which biomass and waste is at 1 percent, geothermal is at 8 percent, eligible hydroelectric is at 1 percent, 
solar  energy  is  at  13  percent,  and wind  power  is  at  13  percent;  other  energy  sources  include  large 
hydroelectric at 4 percent, natural gas at 17 percent, nuclear at 6 percent and unspecified sources at 37 
percent. 

Table 8: SCE 2018 Power Content Mix1 

  

Energy Resources  2018 SCE Power Mix 

Eligible Renewable  36% 

Biomass & Waste  1% 

Geothermal  8% 

Eligible Hydroelectric  1% 

Solar  13% 

Wind  13% 

Coal  0% 

Large Hydroelectric  4% 

Natural Gas  17% 

Nuclear  6% 

Other  0% 

Unspecified Sources of 
power* 

37% 

Total  100% 

Notes:     
(1 )https://www.sce.com/sites/default/files/inline‐files/2018SCEPCL.pdf.  
*Unspecified sources of power means electricity from transactions that are not traceable to specific generation 
sources. 

 

 

10 https://www.sce.com/about‐us/who‐we‐are/leadership/our‐service‐territory 
11 California Energy Commission. Utility Energy Supply plans from 2015.    https://www.energy.ca.gov/almanac/electricity_data/supply_forms.html 



Arctic Ocean Storage Project  
Air Quality, Greenhouse Gas, & Energy Impact Analysis 
City of Lake Forest, CA  Setting 
 

   
  43 
 
 

Natural Gas 

Natural  gas would  be  provided  to  the  project  by  Southern  California  Gas  (SoCalGas).  The  following 
summary of natural gas resources and service providers, delivery systems, and associated regulation is 
excerpted from information provided by the California Public Utilities Commission (CPUC). 

The CPUC  regulates  natural  gas  utility  service  for  approximately  10.8 million  customers  that  receive 
natural gas from Pacific Gas and Electric (PG&E), Southern California Gas (SoCalGas), San Diego Gas & 
Electric (SDG&E), Southwest Gas, and several smaller investor‐owned natural gas utilities. The CPUC also 
regulates  independent  storage  operators  Lodi  Gas  Storage,  Wild  Goose  Storage,  Central  Valley 
Storage and Gill Ranch Storage.  

The vast majority of California's natural gas customers are residential and small commercial customers, 
referred  to  as  "core"  customers,  who  accounted  for  approximately  32  percent  of  the  natural  gas 
delivered  by  California  utilities  in  2012. Large  consumers,  like  electric  generators  and  industrial 
customers, referred to as "noncore" customers, accounted for approximately 68 percent of the natural 
gas delivered by California utilities in 2012. 

The PUC regulates the California utilities' natural gas rates and natural gas services, including in‐state 
transportation over the utilities' transmission and distribution pipeline systems, storage, procurement, 
metering and billing. 

Most of the natural gas used in California comes from out‐of‐state natural gas basins. In 2012, California 
customers  received 35 percent of  their natural  gas  supply  from basins  located  in  the Southwest,  16 
percent from Canada, 40 percent from the Rocky Mountains, and 9 percent from basins located within 
California. California gas utilities may soon also begin receiving biogas into their pipeline systems.”12 

Transportation Energy Resources 

The  project  would  attract  additional  vehicle  trips  with  resulting  consumption  of  energy  resources, 
predominantly gasoline and diesel  fuel. Gasoline (and other vehicle  fuels) are commercially‐provided 
commodities and would be available to the project patrons and employees via commercial outlets. 

The most recent data available  (2016) shows the transportation sector emits 41 percent of  the total 
greenhouse  gases  in  the  state  and  about  84  percent  of  smog‐forming  oxides  of  nitrogen  (NOx).13,14 

 

 

12 California Public Utilities Commission. Natural Gas and California. http://www.cpuc.ca.gov/natural_gas/ 
13 CARB. California Greenhouse Gas Emissions Inventory – 2018 Edition. https://www.arb.ca.gov/cc/inventory/data/data.htm 
14 CARB. 2016 SIP Emission Projection Data. https://www.arb.ca.gov/app/emsinv/2017/emseic1_query.php?F_DIV=‐

4&F_YR=2012&F_SEASON=A&SP=SIP105ADJ&F_AREA=CA 



Arctic Ocean Storage Project  
Air Quality, Greenhouse Gas, & Energy Impact Analysis 
City of Lake Forest, CA  Setting 
 

   
  44 
 
 

Petroleum comprises about 92 percent of all  transportation energy use, excluding fuel consumed for 
aviation and most marine vessels.15  

 

 

15 US Energy Information Administration. Use of Energy in the United States Explained: Energy Use for Transportation. 
https://www.eia.gov/energyexplained/?page=us_energy_transportation. 
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4.0 Modeling Parameters and Assumptions 

4.1  Construction 

Typical  emission  rates  from  construction  activities  were  obtained  from  CalEEMod  Version  2016.3.2 
CalEEMod is a computer model published by the SCAQMD for estimating air pollutant emissions.  The 
CalEEMod program uses the EMFAC2014 computer program to calculate the emission rates specific for 
the southwestern portion of Riverside County for construction‐related employee vehicle trips and the 
OFFROAD2011 computer program to calculate emission rates for heavy truck operations.  EMFAC2014 
and OFFROAD2011 are computer programs generated by CARB that calculates composite emission rates 
for vehicles.  Emission rates are reported by the program in grams per trip and grams per mile or grams 
per running hour.  Using CalEEMod, the peak daily air pollutant emissions were calculated and presented 
below. These emissions represent the highest level of emissions for each of the construction phases in 
terms of air pollutant emissions.  

The analysis assesses the emissions associated with the construction of the proposed project as indicated 
in Table 1. As the project will be reusing the existing building and expanding this building by 43,577 SF, 
the construction analysis focused on the minor demolition of interior uses and some external features 
(parking lot walls and paved loading dock areas totaling approximately 14,339 SF) and the construction 
of the expansion only. As stated above, in Table 1, CalEEMod does not have a self‐storage facility land 
use  in  its  database.  Therefore,  per  other  similar  projects,  the  self‐storage  use  was  modeled  as 
Unrefrigerated Warehouse – No Rail (ITE 152). Per the project applicant, the proposed project is to be 
operational  in  2022  and  construction  is  estimated  to  start  no  sooner  than  February  2021  and  last 
approximately 8‐10 months.  The project will import approximately 160 cubic yards (CY) of dirt during 
site  preparation.  The phases  of  the  construction  activities which have been  analyzed below are:    1) 
demolition,  2)  site  preparation,  3)  building  construction,  4)  paving,  and  5)  architectural  coating.  For 
details on construction modeling and construction equipment for each phase, please see Appendix A. 

The project will be required to comply with existing SCAQMD rules  for the reduction of  fugitive dust 
emissions.    SCAQMD Rule  403  establishes  these  procedures.    Compliance with  this  rule  is  achieved 
through application of  standard best management practices  in  construction and operation activities, 
such  as  application  of  water  or  chemical  stabilizers  to  disturbed  soils,  managing  haul  road  dust  by 
application of water, covering haul vehicles,  restricting vehicle speeds on unpaved roads  to 15 mph, 
sweeping  loose dirt  from paved  site access  roadways,  cessation of  construction activity when winds 
exceed 25 mph and establishing a permanent, stabilizing ground cover on finished sites.    In addition, 
projects that disturb 50 acres or more of soil or move 5,000 cubic yards of materials per day are required 
to submit a Fugitive Dust Control Plan or a Large Operation Notification Form to SCAQMD.  Based on the 
size of the Project area (approximately 2.5 acres) and the fact that the project won’t export more than 
5,000 cubic yards of material per day, a Fugitive Dust Control Plan or Large Operation Notification would 
not be required. 

SCAQMD’s  Rule  403 minimum  requirements  require  that  the  application  of  the  best  available  dust 
control measures are used for all grading operations and include the application of water or other soil 
stabilizers in sufficient quantity to prevent the generation of visible dust plumes.  Compliance with Rule 
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403 would require the use of water trucks during all phases where earth moving operations would occur.  
Compliance with Rule 403 is required. 
 

4.2  Operations 

Operational or  long‐term emissions occur over the  life of the Project.   Both mobile and area sources 
generate operational emissions.  Area source emissions arise from consumer product usage, heaters that 
consume  natural  gas,  gasoline‐powered  landscape  equipment,  and  architectural  coatings  (painting).  
Mobile source emissions from motor vehicles are the largest single long‐term source of air pollutants 
from the operation of the Project.  Small amounts of emissions would also occur from area sources such 
as  the  consumption  of  natural  gas  for  heating,  hearths,  from  landscaping  emissions,  and  consumer 
product usage.  The operational emissions were estimated using the latest version of CalEEMod. To be 
conservative, the operational emissions were calculated for the total project, 107,990 SF. 

Mobile Sources 
Mobile  sources  include  emissions  from  the  additional  vehicle  miles  generated  from  the  proposed 
project.  The vehicle trips associated with the proposed project are based upon the trip generation rate 
given in the  Arctic Ocean Storage Traffic Impact Analysis (Kunzman 2020). The trip generation rate used 
is 1.51 trips per thousand square foot. 

The program then applies the emission factors for each trip which is provided by the EMFAC2014 model 
to determine the vehicular traffic pollutant emissions.  The CalEEMod default trip lengths were used in 
this analysis. Please see CalEEMod output comments sections in Appendix A and B for details. 

Area Sources 
Area  sources  include  emissions  from  consumer  products,  landscape  equipment  and  architectural 
coatings.    Landscape maintenance  includes  fuel combustion emissions  from equipment such as  lawn 
mowers, rototillers, shredders/grinders, blowers, trimmers, chain saws, and hedge trimmers, as well as 
air compressors, generators, and pumps.  As specifics were not known about the landscaping equipment 
fleet, CalEEMod defaults were used to estimate emissions from landscaping equipment. 

Per SCAQMD Rule 1113 as amended on June 3, 2011, the architectural coatings that would be applied 
after January 1, 2014 will be limited to an average of 50 grams per liter or less and the CalEEMod model 
has been adjusted accordingly.   

Energy Usage 
2016.3.2 CalEEMod defaults were utilized. 

4.3  Localized Construction Analysis  

The local air quality emissions from construction were analyzed using the SCAQMD’s Mass Rate Localized 
Significant Threshold Look‐up Tables and the methodology described in Localized Significance Threshold 
Methodology, prepared by SCAQMD,  revised  July 2008.    The Look‐up Tables were developed by  the 
SCAQMD in order to readily determine if the daily emissions of CO, NOx, PM10, and PM2.5 from the 
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proposed project could result  in a significant impact to the local air quality.   The emission thresholds 
were based on the Saddleback Valley source receptor area (SRA 19) and a disturbance of 2 acres per day 
(as  the project site  is approximately 2.5 acres) at a distance of 100 meters  (328  feet); as  the closest 
sensitive receptor is located approximately 465 feet (142 meters) northwest of the project site.    

4.4  Localized Operational Analysis 

According to SCAQMD LST methodology, LSTs would apply to the operational phase of a project, if the 
project  includes  stationary  sources,  or  attracts mobile  sources  (such  as  heavy‐duty  trucks)  that may 
spend long periods queuing and idling at the site; such as industrial warehouse/transfer facilities. The 
proposed project consists of a self‐storage facility, and does not include such uses.  Therefore, due the 
lack of stationary source emissions, no long‐term localized significance threshold analysis is warranted. 
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5.0 Thresholds of Significance 

5.1  Air Quality Thresholds of Significance 

5.1.1  CEQA Guidelines for Air Quality 

The CEQA Guidelines  define  a  significant  effect  on  the  environment  as  “a  substantial,  or  potentially 
substantial, adverse change  in  the environment.”   To determine  if a project would have a significant 
impact  on  air  quality,  the  type,  level,  and  impact  of  emissions  generated  by  the  project  must  be 
evaluated.  

The following air quality significance thresholds are contained in Appendix G of the CEQA Guidelines. A 
significant impact would occur if the project would:  

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

b) Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is nonattainment under an applicable national or state ambient air quality standard; 

c) Expose sensitive receptors to substantial pollutant concentrations; or 

d) Result in other emissions (such as those leading to odors) adversely affecting a substantial number 
of people. 

While the final determination of whether a project is significant is within the purview of the Lead Agency 
pursuant to Section 15064(b) of the CEQA Guidelines, SCAQMD recommends that  its quantitative air 
pollution thresholds be used to determine the significance of project emissions.  If the Lead Agency finds 
that  the  project  has  the  potential  to  exceed  these  air  pollution  thresholds,  the  project  should  be 
considered to have significant air quality impacts.  There are daily emission thresholds for construction 
and operation of a proposed project in the basin. 

The City  of  Lake  Forest  CEQA  Significance  Threshold Guide  (2020)  states  the  following: Appendix G, 
Section III of the Environmental Checklist Form in the State CEQA Guidelines states that, where available, 
the significance criteria established by the applicable air quality management or air pollution control 
district  may  be  relied  upon  to make  determinations  regarding  air  quality  impacts.  A  project  would 
normally have a significant impact if it would:  

 Conflict with or obstruct implementation of the applicable air quality plan.  

 Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation. The SCAQMD construction and operational emission thresholds identified in Table 4‐3 
are used for this assessment. 

  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).  
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TABLE 4‐3  
SCAQMD  EMISSIONS THRESHOLDS 

Emissions Thresholds of Significance 

Pollutant 
Construction 
Pounds/day 

Operation 
Pounds/day 

Nitrous Oxides (NOx)  100  55 

Volatile Organic Compounds (VOC)  75  55 

Particulate Matter <10 µg (PM10)  150  150 

Particulate Matter <2.5 µg (PM2.5)  55  55 

Sulfur Oxides (SOx)  150  150 

Carbon Monoxide (CO)  550  550 

Lead (Pb)  3  3 

Source: SCAQMD CEQA Air Quality Handbook, 1993 (As amended at http://www.aqmd.gov/ceqa/handbook/signthres.doc). 

 

 Expose sensitive receptors to substantial pollutant concentrations. Methodologies established 
by SCAQMD for assessing local impacts, including but not limited to Local Significance Thresholds 
and thresholds for PM2.5 are used for this assessment.  

 Create objectionable odors affecting a substantial number of people.  

 A project will be considered to result in a cumulatively considerable net increase of any criteria 
pollutants for which the project region is non‐attainment under an applicable federal or state 
ambient air quality standard (including releasing emissions which exceed quantitative thresholds 
for ozone precursors) where the incremental effect of the project emissions, considered together 
with past, present, and reasonably anticipated further project emissions,  increase the  level of 
any criteria pollutant above the existing ambient level. 

5.1.2  Regional Significance Thresholds for Construction Emissions 

The following CEQA significance thresholds for construction emissions are established for the Basin: 

 75 pounds per day (lbs/day) of VOC 

 100 lbs/day of NOx 

 550 lbs/day of CO 

 150 lbs/day of PM10 

 55 lbs/day of PM2.5 

 150 lbs/day of SO2 

Projects in the basin with construction‐related emissions that exceed any of the emission thresholds are 
considered to be significant under SCAQMD guidelines. 
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5.1.3  Regional Significance Thresholds for Operational Emissions 

The daily operational emissions significance thresholds for the basin are as follows: 

 55 pounds per day (lbs/day) of VOC 

 55 lbs/day of NOx 

 550 lbs/day of CO 

 150 lbs/day of PM10 

 55 lbs/day of PM2.5 

 150 lbs/day of SO2 
 
Local Microscale  Concentration  Standards  The  significance of  localized project  impacts  under CEQA 
depends on whether ambient CO levels in the vicinity of the project are above or below State and federal 
CO standards.  If ambient levels are below the standards, a project is considered to have a significant 
impact if project emissions result in an exceedance of one or more of these standards.  If ambient levels 
already exceed a State or federal standard, project emissions are considered significant if they increase 
1‐hour CO concentrations by 1.0 ppm or more or 8‐hour CO concentrations by 0.45 ppm or more. The 
following are applicable local emission concentration standards for CO: 

 California State 1‐hour CO standard of 20.0 ppm 

 California State 8‐hour CO standard of 9.0 ppm 

5.1.4  Thresholds for Localized Significance 

Project‐related construction air emissions may have the potential to exceed the State and Federal air 
quality standards in the project vicinity, even though these pollutant emissions may not be significant 
enough to create a  regional  impact  to  the South Coast Air Basin.    In order  to assess  local air quality 
impacts the SCAQMD has developed Localized Significant Thresholds (LSTs) to assess the project‐related 
air emissions in the project vicinity.  The SCAQMD has also provided Final Localized Significant Threshold 
Methodology (LST Methodology), June 2003, which details the methodology to analyze local air emission 
impacts.  The Localized Significant Threshold Methodology found that the primary emissions of concern 
are NO2, CO, PM10, and PM2.5. 

The emission thresholds were calculated based on the Saddleback Valley source receptor area (SRA 19) 
and a disturbance of 2 acres per day at a distance of 100 meters (328 feet), for construction. 

5.2  Greenhouse Gas Thresholds of Significance 

5.2.1  CEQA Guidelines for Greenhouse Gas 

CEQA  Guidelines  define  a  significant  effect  on  the  environment  as  “a  substantial,  or  potentially 
substantial, adverse change  in  the environment.”   To determine  if a project would have a significant 
impact on greenhouse gases, the type, level, and impact of emissions generated by the project must be 
evaluated.  

The  following  greenhouse  gas  significance  thresholds  are  contained  in  Appendix  G 
of  the  CEQA  Guidelines,  which  were  amendments  adopted  into  the  Guidelines  on 
March 18, 2010, pursuant to SB 97. A significant impact would occur if the project would:  
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(a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact 
on the environment; or 

(b) Conflict with any applicable plan, policy or  regulation of an agency adopted  for  the purpose of 
reducing the emissions of greenhouse gases.  

However,  despite  this,  currently  neither  the  CEQA  statutes,  OPR  guidelines,  nor  the  draft  proposed 
changes  to  the CEQA Guidelines prescribe  thresholds of  significance or a particular methodology  for 
performing an impact analysis; as with most environmental topics, significance criteria are left to the 
judgment  and  discretion  of  the  Lead  Agency.  As  previously  discussed  (Section  2.2.4  of  this  report), 
SCAQMD has drafted interim thresholds. The screening threshold of 3,000 MTCO2e per year for all land 
uses was used in this analysis. 

5.3  Energy Thresholds of Significance 

5.3.1  CEQA Guidelines for Energy 

CEQA  Guidelines  define  a  significant  effect  on  the  environment  as  “a  substantial,  or  potentially 
substantial, adverse change  in  the environment.”   To determine  if a project would have a significant 
impact on energy resources, the type, level, and impact of energy use by the project must be evaluated.  

The  following  greenhouse  gas  significance  thresholds  are  contained  in  Appendix  G 
of  the  CEQA  Guidelines,  which  were  amendments  adopted  into  the  Guidelines  on 
January 1, 2019. A significant impact would occur if the project would:  

(a) Result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources during project construction or operation; or 

(b) Conflict with or obstruct a state local plan for renewable energy or energy efficiency.  
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6.0 Air Quality Emissions Impact 

6.1  Construction Air Quality Emissions Impact 

The latest version of CalEEMod was used to estimate the onsite and offsite construction emissions. The 
emissions incorporate Rule 402 and 403. Rule 402 and 403 (fugitive dust) are not considered mitigation 
measures as the project by default is required to incorporate these rules during construction.  

6.1.1  Regional Construction Emissions 

The construction emissions for the project would not exceed the SCAQMD’s daily emission thresholds at 
the regional level as demonstrated in Table 9, and therefore would be considered less than significant.   
 
 

Table 9: Regional Significance ‐ Construction Emissions (pounds/day)1 
 

   Pollutant Emissions (pounds/day) 

Activity  VOC  NOx  CO  SO2  PM10  PM2.5 

Demolition                   

On‐Site2  1.99  19.70  14.49  0.02  1.32  1.01 

Off‐Site3  0.08  0.87  0.62  0.00  0.21  0.57 

Total  2.07  20.56  15.11  0.03  1.52  1.59 

Site Preparation                   

On‐Site2  1.56  17.42  7.56  0.02  3.03  1.86 

Off‐Site3  0.06  1.05  0.52  0.00  0.16  0.05 

Total  1.62  18.47  8.08  0.02  3.19  1.91 

Building Construction                   

On‐Site2  1.81  13.64  12.90  0.02  0.68  0.66 

Off‐Site3  0.09  0.70  0.72  0.00  0.25  0.07 

Total  1.91  14.33  13.62  0.03  0.93  0.73 

Paving                   

On‐Site2  0.77  7.74  8.86  0.01  0.42  0.38 

Off‐Site3  0.05  0.03  0.39  0.00  0.15  0.04 

Total  0.83  7.77  9.25  0.01  0.56  0.42 

Architectural Coating4                   

On‐Site2  20.42  1.53  1.82  0.00  0.09  0.09 

Off‐Site3  0.02  0.01  0.12  0.00  0.05  0.01 

Total  20.43  1.54  1.94  0.00  0.14  0.11 

Total of overlapping phases5  23.17  23.64  24.82  0.04  1.63  1.26 

SCAQMD Thresholds  75  100  550  150  150  55 

Exceeds Thresholds  No  No  No  No  No  No 

Notes:          
1 Source: CalEEMod Version 2016.3.2 
2 On‐site emissions from equipment operated on‐site that is not operated on public roads. 
3 Off‐site emissions from equipment operated on public roads. 
4 Architectural coating includes adherence to SCAQMD Rule 1113 limiting architectural coatings to 50 g/L VOC for buildings and 100 g/L VOC for parking 
lot striping.             

5 Construction, architectural coatings and paving phases may overlap. 
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6.1.2  Localized Construction Emissions 

The data provided in Table 10 shows that none of the analyzed criteria pollutants would exceed the local 
emissions thresholds at the nearest sensitive receptors. Therefore, a less than significant local air quality 
impact would occur from construction of the proposed project.  

 
Table 10: Localized Significance ‐ Construction1 

 

Phase 

On‐Site Pollutant Emissions (pounds/day)1 

NOx  CO  PM10  PM2.5 

Demolition  19.70  14.49  1.32  1.01 

Site Preparation  17.42  7.56  3.03  1.86 

Building Construction  13.64  12.90  0.68  0.66 

Paving  7.74  8.86  0.42  0.38 

Architectural Coating  1.53  1.82  0.09  0.09 

Total of overlapping phases  22.91  23.57  1.19  1.14 

SCAQMD Local Significance Threshold2  139  1,696  30  10 

Exceeds Threshold?  No  No  No  No 
Notes: 
1 Source: Calculated from CalEEMod and SCAQMD’s Mass Rate Look‐up Tables for two acres in Saddleback Valley Receptor Area (SRA 19). Project is 
107,990 SF (2.47 acres). 
2 The nearest sensitive receptors are  the residential uses located approximately 465 feet (142 meters) northwest of the project site; therefore, the  
100 meter threshold was used. 

 

6.1.3  Odors 

Potential sources that may emit odors during construction activities include the application of materials 
such  as  asphalt  pavement.    The  objectionable  odors  that may  be  produced  during  the  construction 
process  are  of  short‐term  in  nature  and  the  odor  emissions  are  expected  cease  upon  the  drying  or 
hardening  of  the  odor  producing  materials.    Diesel  exhaust  and  VOCs  would  be  emitted  during 
construction of the project, which are objectionable to some; however, emissions would disperse rapidly 
from  the project  site  and  therefore  should not  reach an objectionable  level  at  the nearest  sensitive 
receptors. Due to the short‐term nature and limited amounts of odor producing materials being utilized, 
no significant impact related to odors would occur during construction of the proposed project. 

The SCAQMD recommends that odor  impacts be addressed in a qualitative manner. Such an analysis 
shall  determine whether  the project would  result  in excessive nuisance odors,  as defined under  the 
California Code of Regulations and Section 41700 of  the California Health and Safety Code, and thus 
would constitute a public nuisance related to air quality. 
 
Potential sources that may emit odors during the on‐going operations of the proposed project would 
include odor emissions from trash storage areas.  Due to the distance of the nearest receptors from the 
project site and through compliance with SCAQMD’s Rule 402 no significant  impact  related  to odors 
would occur during the on‐going operations of the proposed project.  
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6.1.4  Construction‐Related Toxic Air Contaminant Impact 

The  greatest  potential  for  toxic  air  contaminant  emissions  would  be  related  to  diesel  particulate 
emissions associated with heavy equipment operations during construction of the proposed project. The 
Office of Environmental Health Hazard Assessment (OEHHA) has issued the Air Toxic Hot Spots Program 
Risk  Assessment  Guidelines  and  Guidance  Manual  for  the  Preparation  of  Health  Risk  Assessments, 
February 2015 to provide a description of the algorithms, recommended exposure variates, cancer and 
noncancer health values, and the air modeling protocols needed to perform a health risk assessment 
(HRA) under  the Air Toxics Hot Spots  Information and Assessment Act of 1987. Hazard  identification 
includes identifying all substances that are evaluated for cancer risk and/or non‐cancer acute, 8‐hour, 
and chronic health impacts. In addition, identifying any multi‐pathway substances that present a cancer 
risk or chronic non‐cancer hazard via non‐inhalation routes of exposure. 

Given the relatively limited number of heavy‐duty construction equipment and 8‐10 month construction 
schedule,  the  proposed  project  would  not  result  in  a  long‐term  substantial  source  of  toxic  air 
containment  emissions  and  corresponding  individual  cancer  risk.  Furthermore,  construction‐based 
particulate  matter  (PM)  emissions  (including  diesel  exhaust  emissions)  do  not  exceed  any  local  or 
regional  thresholds.    Therefore, no  significant  short‐term  toxic air  contaminant  impacts would occur 
during construction of the proposed project.  

6.2   Operational Air Quality Emissions Impact 

6.2.1  Regional Operational Emissions 

The operations‐related criteria air quality impacts created by the proposed project have been analyzed 
through the use of CalEEMod model. The operating emissions were based on year 2022, which is the 
anticipated opening year for the project. The summer and winter emissions created by the proposed 
project’s long‐term operations were calculated and the highest emissions from either summer or winter 
are summarized in Table 11.  
 

Table 11: Regional Significance ‐ Operational Emissions (lbs/day) 
 
 

Activity 

Pollutant Emissions (pounds/day)1 

VOC  NOx  CO  SO2  PM10  PM2.5 

Area Sources2  2.41  0.00  0.01  0.00  0.00  0.00 

Energy Usage3  0.01  0.11  0.10  0.00  0.01  0.01 

Mobile Sources4   0.27  1.15  4.02  0.02  1.49  0.41 

Total Emissions  2.69  1.27  4.12  0.02  1.50  0.42 

SCAQMD Thresholds  55  55  550  150  150  55 

Exceeds Threshold?  No  No  No  No  No  No 
Notes: 
1 Source: CalEEMod Version 2016.3.2 
2 Area sources consist of emissions from consumer products, architectural coatings, and landscaping equipment. 
3 Energy usage consists of emissions from on‐site natural gas usage. 
4 Mobile sources consist of emissions from vehicles and road dust. 
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Table 11 provides the project's unmitigated operational emissions.  Table 11 shows that the project does 
not exceed the  SCAQMD daily emission threshold and regional operational emissions are considered to 
be less than significant. 

6.2.2  Localized Operational Emissions   

Project‐related air emissions from on‐site sources such as architectural coatings, landscaping equipment, 
on‐site usage of natural gas appliances as well as the operation of vehicles on‐site may have the potential 
to exceed the State and Federal air quality standards in the project vicinity, even though these pollutant 
emissions may not be significant enough to create a regional impact to the Air Basin. 

 As stated previously, according to SCAQMD LST methodology, LSTs would apply to the operational phase 
of a project, if the project includes stationary sources, or attracts mobile sources (such as heavy‐duty 
trucks) that may spend long periods queuing and idling at the site; such as industrial warehouse/transfer 
facilities.  The  proposed  project  consists  of  a  self‐storage  facility,  and  does  not  include  such  uses.  
Therefore, due  the  lack of  stationary  source emissions, no  long‐term  localized  significance  threshold 
analysis is warranted. 

6.3  CO Hot Spot Emissions 

CO is the pollutant of major concern along roadways because the most notable source of CO is motor 
vehicles. For this reason, CO concentrations are usually indicative of the local air quality generated by a 
roadway network and are used as an  indicator of potential  local air quality  impacts. Local air quality 
impacts can be assessed by comparing future without and with project CO levels to the State and Federal 
CO standards which were presented in above in Section 5.0.  

To determine if the proposed project could cause emission levels in excess of the CO standards discussed 
above in Section 5.0, a sensitivity analysis is typically conducted to determine the potential for CO “hot 
spots” at a number of intersections in the general project vicinity. Because of reduced speeds and vehicle 
queuing, “hot spots” potentially can occur at high traffic volume intersections with a Level of Service  
(LOS) E or worse.  

Micro‐scale air quality emissions have traditionally been analyzed in environmental documents where 
the air basin was a non‐attainment area for CO.  However, the SCAQMD has demonstrated in the CO 
attainment redesignation request to EPA that there are no “hot spots” anywhere in the air basin, even 
at intersections with much higher volumes, much worse congestion, and much higher background CO 
levels than anywhere in Orange County.    If the worst‐case intersections in the air basin have no “hot 
spot” potential, any local impacts will be below thresholds. 

The Traffic Impact Analysis shows that for the opening year (2022) with project scenario, the lowest level 
of service, LOS C would occur at the intersection of Bake Parkway at Commercenter Drive. The project 
would not contribute to any high traffic volume intersections with a Level of Service  (LOS) E or worse 
Therefore no CO  “hot  spot” modeling  is  necessary  and no  significant  long‐term air  quality  impact  is 
anticipated to local air quality with the on‐going use of the proposed project. 
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6.4  Cumulative Regional Air Quality Impacts 

Cumulative  projects  include  local  development  as  well  as  general  growth  within  the  project  area.  
However, as with most development, the greatest source of emissions is from mobile sources, which 
travel well out of the local area.  Therefore, from an air quality standpoint, the cumulative analysis would 
extend beyond any local projects and when wind patterns are considered, would cover an even larger 
area.  Accordingly, the cumulative analysis for the project’s air quality must be generic by nature. 

The project area is out of attainment for both ozone and PM10 particulate matter.  Construction and 
operation of cumulative projects will further degrade the local air quality, as well as the air quality of the 
South Coast Air Basin.    The greatest  cumulative  impact on  the quality of  regional air  cell will be  the 
incremental  addition  of  pollutants  mainly  from  increased  traffic  from  residential,  commercial,  and 
industrial development and the use of heavy equipment and trucks associated with the construction of 
these  projects.    Air  quality  will  be  temporarily  degraded  during  construction  activities  that  occur 
separately or simultaneously.  However, in accordance with the SCAQMD methodology, projects that do 
not exceed the SCAQMD criteria or can be mitigated to less than criteria levels are not significant and do 
not  add  to  the  overall  cumulative  impact.    The  project  does  not  exceed  any  of  the  thresholds  of 
significance and therefore is considered less than significant.  

6.5  Air Quality Compliance 

The California Environmental Quality Act (CEQA) requires a discussion of any inconsistencies between a 
proposed project and applicable General Plans and Regional Plans (CEQA Guidelines Section 15125).  The 
regional plan that applies to the proposed project includes the SCAQMD Air Quality Management Plan 
(AQMP).  Therefore, this section discusses any potential inconsistencies of the proposed project with the 
AQMP. 

The purpose of this discussion is to set forth the issues regarding consistency with the assumptions and 
objectives of  the AQMP and discuss whether  the proposed project would  interfere with the region’s 
ability to comply with Federal and State air quality standards.  If the decision‐makers determine that the 
proposed project  is  inconsistent,  the  lead agency may  consider project modifications or  inclusion of 
mitigation to eliminate the inconsistency. 

The SCAQMD CEQA Handbook states that "New or amended General Plan Elements (including land use 
zoning  and  density  amendments),  Specific  Plans,  and  significant  projects  must  be  analyzed  for 
consistency with the AQMP."  Strict consistency with all aspects of the plan is usually not required  A 
proposed project should be considered to be consistent with the AQMP if it furthers one or more policies 
and does not obstruct other policies.   The SCAQMD CEQA Handbook  identifies  two key  indicators of 
consistency: 

(1)  Whether the project will result in an increase in the frequency or severity of existing air 
quality violations or cause or contribute to new violations, or delay timely attainment of 
air quality standards or the interim emission reductions specified in the AQMP. 
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(2)   Whether  the project will  exceed  the assumptions  in  the AQMP  in 2016 or  increments 
based on the year of project buildout and phase. 

Both of these criteria are evaluated in the following sections. 

A.  Criterion 1 ‐ Increase in the Frequency or Severity of Violations 
Based on the air quality modeling analysis contained in this Air Analysis, neither short‐term construction 
impacts, nor long‐term operations will result in significant impacts based on the SCAQMD regional and 
local thresholds of significance.  

Therefore, the proposed project is not projected to contribute to the exceedance of any air pollutant 
concentration standards and is found to be consistent with the AQMP for the first criterion. 

B.  Criterion 2 ‐ Exceed Assumptions in the AQMP? 
Consistency  with  the  AQMP  assumptions  is  determined  by  performing  an  analysis  of  the  proposed 
project with the assumptions in the AQMP.  The emphasis of this criterion is to ensure that the analyses 
conducted  for  the proposed project are based on  the same  forecasts as  the AQMP.   The 2016‐2040 
Regional Transportation/Sustainable Communities Strategy, prepared by SCAG, 2016, includes chapters 
on: the challenges in a changing region, creating a plan for our future, and the road to greater mobility 
and sustainable growth.  These chapters currently respond directly to federal and state requirements 
placed on SCAG.  Local governments are required to use these as the basis of their plans for purposes of 
consistency with applicable regional plans under CEQA.  For this project, the City of Lake Forest Land Use 
Plan defines the assumptions that are represented in the AQMP. 

The proposed project is classified as Light Industrial in the Lake Forest 2040 General Plan. The project 
proposes to develop the site with a mini warehouse/self‐storage facility, which is compatible  with light 
industrial uses.  Therefore, the proposed project would not result in an inconsistency with the land use 
designation in the City’s General Plan.  Therefore, the proposed project is not anticipated to exceed the 
AQMP assumptions  for  the project site and  is  found to be consistent with the AQMP for  the second 
criterion. 

Based on the above, the proposed project will not result in an inconsistency with the SCAQMD AQMP.  
Therefore, a less than significant impact will occur. 
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7.0 Greenhouse Gas Impact Analysis 

7.1  Construction Greenhouse Gas Emissions Impact 

The greenhouse gas emissions from project construction equipment and worker vehicles are shown in 
Table 12.  The emissions are from all phases of construction. The total construction emissions amortized 
over a period of 30 years are estimated at 6.54 metric tons of CO2e per year. Annual CalEEMod output 
calculations are provided in Appendix B. 

Table 12: Construction Greenhouse Gas Emissions 
 

 

Activity 
Emissions (MTCO2e)1 

Onsite  Offsite  Total 
Demolition  21.2  3.7  24.9 

Site Preparation  3.8  0.9  4.8 

Building Construction2  136.8  25.1  161.9 

Paving  3.0  0.3  3.3 

Architectural Coating  1.3  0.2  1.5 

Total  166.0  30.2  196.2 

Averaged over 30 years3  6  1  6.54 
Notes: 
1. MTCO2e=metric tons of carbon dioxide equivalents (includes carbon dioxide, methane and nitrous oxide). 
2. Building construction is estimated to last less than a year. 
3. The emissions are averaged over 30 years because the average is added to the operational emissions, pursuant to SCAQMD. 
* CalEEMod output (Appendix B) 

 

7.2  Operational Greenhouse Gas Emissions Impact 

Operational  emissions  occur  over  the  life  of  the  project.  As  shown  in  Table  13,  the  unmitigated 
operational emissions for the project are 623.61 metric tons of CO2e per year. Therefore, the project’s 
GHG emissions do not exceed the SCAQMD draft threshold of 3,000 metric tons CO2e per year for all 
land uses. Therefore, the proposed project’s GHG emissions are considered to be less than significant. 

 

 

 

<Table 13 next page> 
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Table 13: Opening Year Project‐Related Greenhouse Gas Emissions 
 

Category 

Greenhouse Gas Emissions (Metric Tons/Year)1 

Bio‐CO2  NonBio‐CO2  CO2  CH4  N2O  CO2e 

Area Sources2  0.00  0.00  0.00  0.00  0.00  0.00 

Energy Usage3  0.00  165.78  165.78  0.01  0.00  166.43 

Mobile Sources4  0.00  261.36  261.36  0.01  0.00  261.62 

Solid Waste5  20.61  0.00  20.61  1.22  0.00  51.05 

Water6  7.92  103.61  111.53  0.82  0.02  137.97 

Construction7  0.00  6.51  6.51  0.00  0.00  6.54 

Total Emissions  28.53  537.26  565.79  2.05  0.02  623.61 

SCAQMD Draft Screening Threshold  3,000 

Exceeds Threshold?                 No 
Notes: 
1 Source: CalEEMod Version 2016.3.2 
2 Area sources consist of GHG emissions from consumer products, architectural coatings, and landscape equipment. 
3 Energy usage consist of GHG emissions from electricity and natural gas usage. 
4 Mobile sources consist of GHG emissions from vehicles.  
5 Solid waste includes the CO2 and CH4 emissions created from the solid waste placed in landfills. 
6 Water includes GHG emissions from electricity used for transport of water and processing of wastewater. 
7 Construction GHG emissions based on a 30 year amortization rate. 

 
 

7.3  Greenhouse Gas Plan Consistency 

The proposed project would have the potential to conflict with any applicable plan, policy or regulation 
of an agency adopted for the purpose of reducing the emissions of greenhouse gases.  
 
As stated previously, the SCAQMD's tier 3 thresholds used Executive Order S‐3‐05 goal as the basis for 
deriving the screening level. The California Governor issued Executive Order S‐3‐05, GHG Emission, in 
June 2005, which established the following reduction targets: 
 

 2010: Reduce greenhouse gas emissions to 2000 levels 

 2020: Reduce greenhouse gas emissions to 1990 levels 

 2050: Reduce greenhouse gas emissions to 80 percent below 1990 levels. 
 
In 2006, the California State Legislature adopted AB 32, the California Global Warming Solutions Act of 
2006. AB 32 requires CARB, to adopt rules and regulations that would achieve GHG emissions equivalent 
to statewide levels in 1990 by 2020 through an enforceable statewide emission cap which was phased 
in starting in 2012. Additionally, as stated previously, in their 2040 General Plan, the City of Lake Forest 
established  communitywide  per  capita  GHG  reduction  targets,  in  order  to  meet  the  requirements 
established by  the  state under AB 32 and SB 32,  consistent with  the CARB’s 2017 Scoping Plan. The 
project’s consistency with the CARB Scoping Plan is analyzed in Table 14. 
 
 

<Table 14 next page> 
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Table 14: Project Consistency with CARB Scoping Plan Policies and Measures1 

       
2008 Scoping Plan Measures to Reduce Greenhouse Gas 

Emissions 
Project Compliance with Measure 

California Light‐Duty Vehicle Greenhouse Gas Standards – 
Implement adopted standards and planned second phase of 
the program. Align zero‐emission vehicle, alternative and 
renewable fuel and vehicle technology programs with long‐
term climate change goals. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Energy Efficiency – Maximize energy efficiency building and 
appliance standards; pursue additional efficiency including 
new technologies, policy, and implementation mechanisms. 
Pursue comparable investment in energy efficiency from all 
retail providers of electricity in California. 

Consistent. The project will be compliant with the current Title 
24 standards.  

Low Carbon Fuel Standard – Develop and adopt the Low 
Carbon Fuel Standard. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Vehicle Efficiency Measures – Implement light‐duty vehicle 
efficiency measures. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Medium/Heavy‐Duty Vehicles – Adopt medium and heavy‐
duty vehicle efficiency measures. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Green Building Strategy – Expand the use of green building 
practices to reduce the carbon footprint of California’s new 
and existing inventory of buildings. 

Consistent. The California Green Building Standards Code 
(proposed Part 11, Title 24) was adopted as part of the California 
Building Standards Code in the CCR. Part 11 establishes 
voluntary standards, that are mandatory in the 2019 edition of 
the Code, on planning and design for sustainable site 
development, energy efficiency (in excess of the California 
Energy Code requirements), water conservation, material 
conservation, and internal air contaminants. The project will be 
subject to these mandatory standards.  

High Global Warming Potential Gases – Adopt measures to 
reduce high global warming potential gases. 

Consistent. CARB identified five measures that reduce HFC 
emissions from vehicular and commercial refrigeration systems; 
vehicles that access the project (that are required to comply 
with these measures) will comply with the strategy. 

Recycling and Waste – Reduce methane emissions at 
landfills. Increase waste diversion, composting, and 
commercial recycling. Move toward zero‐waste. 

Consistent. The state is currently developing a regulation to 
reduce methane emissions from municipal solid waste landfills. 
The project will be required to comply with City programs, such 
as City’s recycling and waste reduction program, which comply, 
with the 75 percent reduction required by 2020 per AB 341. 

Water – Continue efficiency programs and use cleaner 
energy sources to move and treat water. 

Consistent. The project will comply with all applicable City 
ordinances and CAL Green requirements.  
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2017 Scoping Plan Recommended Actions to Reduce 
Greenhouse Gas Emissions 

Project Compliance with Recommended Action 

Implement Mobile Source Strategy: Further increase GHG 
stringency on all light‐duty vehicles beyond existing 
Advanced Clean Car regulations. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Implement Mobile Source Strategy: At least 1.5 million zero 
emission and plug‐in hybrid light‐duty electric vehicles by 
2025 and at least 4.2 million zero emission and plug‐in hybrid 
light‐duty electric vehicles by 2030. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Implement Mobile Source Strategy: Innovative Clean Transit: 
Transition to a suite of to‐be‐determined innovative clean 
transit options. Assumed 20 percent of new urban buses 
purchased beginning in 2018 will be zero emission buses with 
the penetration of zero‐emission technology ramped up to 
100 percent of new sales in 2030. Also, new natural gas 
buses, starting in 2018, and diesel buses, starting in 2020, 
meet the optional heavy‐duty low‐NOX standard. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Implement Mobile Source Strategy: Last Mile Delivery: New 
regulation that would result in the use of low NOX or cleaner 
engines and the deployment of increasing numbers of zero‐
emission trucks primarily for class 3‐7 last mile delivery 
trucks in California. This measure assumes ZEVs comprise 2.5 
percent of new Class 3–7 truck sales in local fleets starting in 
2020, increasing to 10 percent in 2025 and remaining flat 
through 2030. 

Consistent. These are CARB enforced standards; vehicles that 
access the project (that are required to comply with these 
standards) will comply with the strategy. 

Implement SB 350 by 2030: Establish annual targets for 
statewide energy efficiency savings and demand reduction 
that will achieve a cumulative doubling of statewide energy 
efficiency savings in electricity and natural gas end uses by 
2030. 

Consistent. The project will be compliant with the current Title 
24 standards.  

By 2019, develop regulations and programs to support 
organic waste landfill reduction goals in the SLCP and SB 
1383. 

Consistent. The project will be required to comply with City 
programs, such as City’s recycling and waste reduction program, 
which comply with the 75 percent reduction required by 2020 
per AB 341. 

Notes: 
     

(1)  Source: CARB Scoping Plan (2008 and 2017)   
 
As shown in Table 14 above, the project is consistent with the goals and policies of the CARB Scoping 
Plan. Therefore, as the project's emissions meet the threshold for compliance with Executive Order S‐3‐
05, the project's emissions also comply with the reduction goals of AB 32. Additionally, as the project 
meets the current interim emissions targets/thresholds established by SCAQMD, the project would also 
be on track to meet the reduction target of 40 percent below 1990 levels by 2030 mandated by SB‐32. 
Furthermore,  all  of  the  post  2020  reductions  in  GHG  emissions  are  addressed  via  regulatory 
requirements at the State level and the project will be required to comply with these regulations as they 
come into effect. 
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At a level of 623.61 MTCO2e per year, the project's GHG emissions do not exceed the SCAQMD draft 
threshold and is in compliance with the reduction goals of the goals of the City of Lake Forest General 
Plan, AB‐32 and SB‐32. Furthermore, the project will comply with applicable Green Building Standards 
and City of Lake Forest’s policies regarding sustainability (as dictated by the City's General Plan). Impacts 
are considered to be less than significant. 
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8.0 Energy Analysis 

8.1  Energy Analysis Evaluation Criteria 

In  compliance  with  Appendix  G  of  the  State  CEQA  Guidelines,  this  report  analyzes  the  project’s 
anticipated energy use to determine if the project would: 

 Result  in potentially significant environmental  impact due to wasteful,  inefficient, or unnecessary 
consumption of energy resources, during project construction or operation; or 

 Conflict with or obstruct a state or local plan for renewable energy or energy efficiency. 
 

In addition, Appendix F of  the State CEQA Guidelines  states  that  the means of achieving  the goal of 
energy conservation includes the following: 

 Decreasing overall per capita energy consumption; 
 Decreasing reliance on fossil fuels such as coal, natural gas and oil; and 
 Increasing reliance on renewable energy sources. 
 

Methodology 

Information  from  the CalEEMod 2016.3.2 Daily  and Annual Outputs  contained  in Appendix A and B, 
utilized for air quality and greenhouse gas analyses in Sections 6 and 7 of this report, were also utilized 
for this analysis. The CalEEMod outputs detail project related construction equipment, transportation 
energy demands, and facility energy demands.  

Construction Energy Demands 

The construction schedule is anticipated to occur between the beginning of May 2021 and the end of 
December 2021 and be completed in one phase. Staging of construction vehicles and equipment will 
occur on‐site.  The approximately  eight‐ten month  schedule  is  relatively  short  and  the project  site  is 
approximately 2.4 acres. 

Construction Equipment Electricity Usage Estimates 

As stated previously, Electrical service will be provided by Southern California Edison. The focus within 
this section is the energy implications of the construction process, specifically the power cost from on‐
site electricity consumption during construction of the proposed project. Based on the 2017 National 
Construction Estimator, Richard Pray (2017)16, the typical power cost per 1,000 square feet of building 

 

 

16 Pray, Richard. 2017 National Construction Estimator. Carlsbad : Craftsman Book Company, 2017. 
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construction per month is estimated to be $2.32. The project plans to expand an existing building by 
43,580 SF and convert it to a mini‐storage facility.  

Table 15: Project Construction Power Cost and Electricity Usage 

    
Power Cost 

(per 1,000 square foot of 
building per month of 

construction) 

Total Building 
Expansion Size 
(1,000 Square 

Foot) 

Construction 
Duration 
(months) 

Total Project 
Construction 
Power Cost 

$2.32   43.580  9  $909.95  

 

Based on Table 15, the total power cost of the on‐site electricity usage during the construction of the 
proposed project is estimated to be approximately $909.95. 

Construction Equipment Fuel Estimates 

Fuel consumed by construction equipment would be the primary energy resource expended over the 
course  of  project  construction.  Fuel  consumed  by  construction  equipment  was  evaluated  with  the 
following assumptions:  

 Construction schedule of ~nine months 
 All construction equipment was assumed to run on diesel fuel 
 Typical daily use of 8 hours, with some equipment operating from ~6‐7 hours 
 Aggregate fuel consumption rate for all equipment was estimated at 18.5 hp‐hr/day (from CARB’s 

2017  Emissions  Factors  Tables  and  fuel  consumption  rate  factors  as  shown  in  Table D‐21  of  the 
Moyer  Guidelines: 
(https://www.arb.ca.gov/msprog/moyer/guidelines/2017gl/2017_gl_appendix_d.pdf). 

 Diesel fuel would be the responsibility of the equipment operators/contractors and would be sources 
within the region. 

 Project construction represents a “single‐event” for diesel fuel demand and would not require on‐
going or permanent commitment of diesel fuel resources during long term operation. 

 

Using the CalEEMod data input for the air quality and greenhouse gas analyses (Sections 6 and 7 of this 
report), the project’s construction phase would consume electricity and fossil fuels as a single energy 
demand, that is, once construction is completed their use would cease. CARB’s 2014 Emissions Factors 
Tables  show  that  on  average  aggregate  fuel  consumption  (gasoline  and  diesel  fuel)  would  be 
approximately 18.5 hp‐hr‐gal. Table 18 shows the results of the analysis of construction equipment.  

As presented in Table 16, project construction activities would consume an estimated 17,588 gallons of 
diesel  fuel.  As  stated  previously,  project  construction  would  represent  a  “single‐event”  diesel  fuel 
demand and would not  require on‐going or permanent commitment of diesel  fuel  resources  for  this 
purpose. 
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Table 16: Construction Equipment Fuel Consumption Estimates 

           

Phase 
Number 
of Days  Offroad Equipment Type  Amount 

Usage 
Hours 

Horse 
Power 

Load 
Factor 

HP 
hrs/day 

Total Fuel 
Consumption 
(gal diesel 
fuel)1 

Demolition 

20  Concrete/Industrial Saws  1  8  81  0.73  473  511 

20  Rubber Tired Dozers  1  8  247  0.4  790  854 

20  Tractors/Loaders/Backhoes  3  8  97  0.37  861  931 

Site 
Preparation 

5  Graders  1  8  187  0.41  613  166 

5  Rubber Tired Dozers  1  8  247  0.4  790  214 

5  Tractors/Loaders/Backhoes  2  7  97  0.37  502  136 

Building 
Construction 

150  Cranes  1  6  231  0.29  402  3,259 

150  Forklifts  1  6  89  0.2  107  866 

150  Generator Sets  1  8  84  0.74  497  4,032 

150  Tractors/Loaders/Backhoes  2  6  97  0.37  431  3,492 

150  Welders  3  8  46  0.45  497  4,028 

Paving 

5  Cement and Mortar Mixers  1  6  9  0.56  30  8 

5  Pavers  1  6  130  0.42  328  89 

5  Paving Equipment  1  8  132  0.36  380  103 

5  Rollers  1  8  80  0.38  243  66 

5  Tractors/Loaders/Backhoes  1  8  97  0.37  287  78 

Architectural 
Coating  10  Air Compressors  1  6  78  0.48  225  121 

CONSTRUCTION FUEL DEMAND (gallons of diesel fuel)  17,588 

Notes:           
(1)  Using Carl Moyer Guidelines Table D‐21 Fuel consumption rate factors (bhp‐hr/gal) for engines less than 750 hp. 

(Source: https://www.arb.ca.gov/msprog/moyer/guidelines/2017gl/2017_gl_appendix_d.pdf) 

 

Construction Worker Fuel Estimates 

It is assumed that all construction worker trips are from light duty autos (LDA) along area roadways. With 
respect to estimated VMT, the construction worker trips would generate an estimated 45,644 VMT. Data 
regarding project related construction worker trips were based on CalEEMod 2016.3.2 model defaults.  

Vehicle fuel efficiencies for construction workers were estimated in the air quality and greenhouse gas 
analyses (Sections 6 and 7 of this report) using information generated using CARB’s 2017 EMFAC model 
(see Appendix B  for details). An aggregate  fuel efficiency of 30.1 miles per gallon (mpg) was used to 
calculate vehicle miles traveled for construction worker trips. Table 17 shows that an estimated 1,515 
gallons of fuel would be consumed for construction worker trips. 

 



Arctic Ocean Storage Project  
Air Quality, Greenhouse Gas, & Energy Impact Analysis 
City of Lake Forest, CA  Greenhouse Gas Impact Analysis 
 

   
  66 
 
 

Table 17: Construction Worker Fuel Consumption Estimates 

         

Phase 
Number 
of Days 

Worker 
Trips/Day 

Trip 
Length 
(miles)1 

Vehicle 
Miles 

Traveled 

Average 
Vehicle 
Fuel 

Economy 
(mpg) 

Estimated Fuel 
Consumption (gallons) 

Demolition  20  13  14.7  3822  30.1  127 

Site Preparation  5  8  14.7  588  30.1  20 

Building 
Construction  150  18  14.7  39,690  30.1  1,317 

Paving  5  13  14.7  956  30.1  32 

Architectural 
Coating  10  4  14.7  588  30.1  20 

Total Construction Worker Fuel Consumption  1,515 

Notes:         
(1)  Assumptions for the worker trip length and vehicle miles traveled are consistent with CalEEMod 2016.3.2 defaults. 

 

Construction Vendor/Hauling Fuel Estimates 

Tables  18  and  19  show  the  estimated  fuel  consumption  for  vendor  and  hauling  during  building 
construction and architectural coating. With respect  to estimated VMT,  the vendor and hauling trips 
would generate an estimated 8,945 VMT. Data regarding project related construction worker trips were 
based on CalEEMod 2016.3.2 model defaults. 

Table 18: Construction Vendor Fuel Consumption Estimates (MHD Trucks) 

         

Phase 
Number 
of Days 

Vendor 
Trips/Day 

Trip 
Length 
(miles)1 

Vehicle 
Miles 

Traveled 

Average 
Vehicle 
Fuel 

Economy 
(mpg) 

Estimated Fuel 
Consumption (gallons) 

Demolition  20  0  6.9  0  8.93  0 

Site Preparation  5  0  6.9  0  8.93  0 

Building 
Construction  150  7  6.9  7,245  8.93  811 

Paving  5  0  6.9  0  8.93  0 

Architectural 
Coating  10  0  6.9  0  8.93  0 

Total Construction Worker Fuel Consumption  811 

Notes:         
(1)  Assumptions for the vendor trip length and vehicle miles traveled are consistent with CalEEMod 2016.3.2 defaults. 
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For  the  architectural  coatings  it  is  assumed  that  the  contractors  would  be  responsible  for  bringing 
coatings  and  equipment  with  them  in  their  light  duty  vehicles.  Therefore,  vendors  delivering 
construction material or hauling debris from the site during demolition or site preparation would use 
medium to heavy duty vehicles with an average fuel consumption of 8.93 mpg for medium heavy duty 
trucks and 6.51 for heavy‐heavy duty trucks (see Appendix B for details). Tables 18 and 19 show that an 
estimated 1,072 gallons of fuel would be consumed for vendor and hauling trips. 

Table 19: Construction Hauling Fuel Consumption Estimates (HHD Trucks) 

         

Phase 
Number of 

Days 

Total 
Hauling 
Trips 

Trip 
Length 
(miles)1 

Vehicle 
Miles 

Traveled 

Average 
Vehicle 
Fuel 

Economy 
(mpg) 

Estimated Fuel 
Consumption (gallons) 

Demolition  20  65  20  1,300  6.51  200 

Site Preparation  5  20  20  400  6.51  61 

Building 
Construction  150  0  20  0  6.51  0 

Paving  5  0  20  0  6.51  0 

Architectural 
Coating  10  0  20  0  6.51  0 

Total Construction Worker Fuel Consumption  261 

Notes:   
(1)  Assumptions for the hauling trip length and vehicle miles traveled are consistent with CalEEMod 2016.3.2 defaults. 

 

Construction Energy Efficiency/Conservation Measures 

Construction equipment used over the approximately eight‐month construction phase would conform 
to CARB regulations and California emissions standards and is evidence of related fuel efficiencies. There 
are no unusual project characteristics or construction processes that would require the use of equipment 
that would be more energy intensive than is used for comparable activities; or equipment that would 
not  conform  to  current  emissions  standards  (and  related  fuel  efficiencies).  Equipment  employed  in 
construction  of  the  project  would  therefore  not  result  in  inefficient  wasteful,  or  unnecessary 
consumption of fuel. 

The  project  would  utilize  construction  contractors  which  practice  compliance  with  applicable  CARB 
regulation regarding retrofitting, repowering, or replacement of diesel off‐road construction equipment. 
Additionally, CARB has adopted the Airborne Toxic Control Measure to  limit heavy‐duty diesel motor 
vehicle  idling  in  order  to  reduce  public  exposure  to  diesel  particulate  matter  and  other  Toxic  Air 
Contaminants. Compliance with these measures would result  in a more efficient use of construction‐
related energy and would minimize or eliminate wasteful or unnecessary consumption of energy. Idling 
restrictions and the use of newer engines and equipment would result in less fuel combustion and energy 
consumption. 
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Additionally, as required by California Code of Regulations Title 13, Motor Vehicles, section 2449(d)(3) 
Idling, limits idling times of construction vehicles to no more than five minutes, thereby minimizing or 
eliminating unnecessary and wasteful consumption of fuel due to unproductive idling of construction 
equipment. Enforcement of idling limitations is realized through periodic site inspections conducted by 
County building officials, and/or in response to citizen complaints. 

Operational Energy Demands 

Energy consumption in support of or related to project operations would include transportation energy 
demands (energy consumed by employee and patron vehicles accessing the project site) and facilities 
energy demands (energy consumed by building operations and site maintenance activities). 

Transportation Fuel Consumption 

Using the CalEEMod output from the air quality and greenhouse gas analyses (Sections 6 and 7 of this 
report), it is assumed that an average trip for autos and light trucks was assumed to be 16.6 miles and 
3‐ 4‐axle trucks were assumed to travel an average of 6.9 miles.17 As the project includes the expansion 
of the site with mini‐storage uses, which are frequently utilized on weekends, and in order to present a 
worst‐case scenario, it was assumed that vehicles would operate 365 days per year. Table 20 shows the 
estimated annual fuel consumption for all classes of vehicles from autos to heavy‐heavy trucks.18 

Table 20: Estimated Vehicle Operations Fuel Consumption 

Vehicle Type  Vehicle Mix 
Number of 
Vehicles 

Average 
Trip 

(miles)1  Daily VMT 

Average Fuel 
Economy 
(mpg) 

Total 
Gallons 
per Day 

Total Annual 
Fuel 

Consumption 
(gallons) 

Light Auto  Automobile  93  16.6  1542  30.95  49.83  18,189 

Light Truck  Automobile  7  16.6  108  26.47  4.09  1,492 

Light Truck  Automobile  34  16.6  566  24.72  22.88  8,350 

Medium Truck  Automobile  18  6.9  125  20.13  6.20  2,264 

Light Heavy Truck  2‐Axle Truck  2  6.9  17  13.53  1.25  455 

Light Heavy Truck 
10,000 lbs +  2‐Axle Truck  1  6.9  6  13.88  0.46  169 

Medium Heavy Truck  3‐Axle Truck  4  6.9  29  9.22  3.15  1,149 

Heavy Heavy Truck  4‐Axle Truck  3  6.9  19  6.74  2.84  1,035 

Total  163  ‐‐  2,412  ‐  90.69  ‐‐ 

Total Annual Fuel Consumption  33,103 

Notes:          

 

 

17 CalEEMod default distance for H‐W (home‐work) or C‐W (commercial‐work) is 16.6 miles; 6.9 miles for H‐O (home‐other) or C‐O (commercial‐other).  
18 Average fuel economy based on aggregate mileage calculated in EMFAC 2017 for opening year (2022). See Appendix B for EMFAC output. 
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(1)  Based on the size of the site and relative location, trips were assumed to be local rather than 
regional.     

 

The proposed project would generate  an estimated average of 163 trips per day. The vehicle fleet mix 
was used from the CalEEMod output. Table 20 shows that an estimated 33,103 gallons of fuel would be 
consumed per year for the operation of the proposed project. 

Facility Energy Demands (Electricity and Natural Gas) 

Building  operation  and  site  maintenance  (including  landscape  maintenance)  would  result  in  the 
consumption  of  electricity  (provided  by  Southern  California  Edison)  and  natural  gas  (provided  by 
Southern California Gas Company). The annual natural gas and electricity demands were provided per 
the CalEEMod output from the air quality and greenhouse gas analyses (Sections 6 and 7 of this report) 
and are provided in Table 21. 

Table 21: Project Annual Operational Energy Demand Summary 

   
Natural Gas Demand  kBTU/year1 

Unrefrigerated Warehouse ‐ No Rail  424,401 

Total  424,401 

  

Electricity Demand  kWh/year1 

Unrefrigerated Warehouse ‐ No Rail  449,238 

Total  449,238 

Notes:   
1. Taken from the CalEEMod 2016.3.2 annual output (Appendix B of this report). 

 

Energy use in buildings is divided into energy consumed by the built environment and energy consumed 
by  uses  that  are  independent  of  the  construction  of  the  building  such  as  in  plug‐in  appliances.  In 
California,  the  California  Building  Standards  Code  Title  24  governs  energy  consumed  by  the  built 
environment, mechanical systems, and some types of fixed lighting. Non‐building energy use, or “plug‐
in” energy use can be further subdivided by specific end‐use (refrigeration, cooking, appliances, etc.). 

8.2  Renewable Energy and Efficiency Plan Consistency 

Regarding federal transportation regulations, the project site is located in an already developed area. 
Access to/from the project site is from existing roads. These roads are already in place so the project 
would not interfere with, nor otherwise obstruct intermodal transportation plans or projects that may 
be proposed pursuant to the ISTEA because SCAG is not planning for intermodal facilities in the project 
area.  

Regarding the State’s Energy Plan and compliance with Title 24 CCR energy efficiency standards,  the 
applicant  is  required  to  comply  with  the  California  Green  Building  Standard  Code  requirements  for 
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energy efficient buildings and appliances as well as utility energy efficiency programs implemented by 
Southern California Edison and Southern California Gas Company.  

Regarding Pavley  (AB 1493)  regulations, an  individual project does not have  the ability  to comply or 
conflict with these regulations because they are intended for agencies and their adoption of procedures 
and protocols for reporting and certifying GHG emission reductions from mobile sources.  

Regarding the State’s Renewable Energy Portfolio Standards, the project would be required to meet or 
exceed the energy standards established in the California Green Building Standards Code, Title 24, Part 
11  (CALGreen).  CalGreen  Standards  require  that  new  buildings  reduce  water  consumption,  employ 
building commissioning to increase building system efficiencies, divert construction waste from landfills, 
and install low pollutant‐emitting finish materials.  

As shown in Section 7 above, the proposed project would be consistent with the applicable strategies of 
the City’s General Plan and the latest CARB Scoping Plan. 

8.3  Conclusions 

As supported by the preceding analyses, project construction and operations would not result  in the 
inefficient, wasteful or unnecessary consumption of energy. Furthermore, the energy demands of the 
project can be accommodated within the context of available resources and energy delivery systems. 
The  project  would  therefore  not  cause  or  result  in  the  need  for  additional  energy  producing  or 
transmission facilities. The project would not engage in wasteful or inefficient uses of energy and aims 
to  achieve  energy  conservations  goals  within  the  State  of  California.  Notwithstanding,  the  project 
proposes  light  industrial uses and will not have any  long‐term effects on an energy provider’s  future 
energy development or future energy conservation strategies.
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Arctic Ocean Storage Project Construction-demolition ONLY - Orange County, Summer

Arctic Ocean Storage Project Construction-demolition ONLY
Orange County, Summer

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 43.58 1000sqft 1.00 43,577.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Existing building to be expanded by 43,577 SF. Operational analysis performed in a separate CalEEMod run.

Construction Phase - Demollition/construction anticipated to start no sooner than Feb 2021 and last ~8-10 months.

Grading - 10 CY of cut plus 170 CY of fill = 160 CY of import

Demolition - Approximately 12,000 SF of interior demolition plus ~2,339 SF of paving to be removed = 14,339 SF of total demo.

Architectural Coating - Per SCAQMD Rule 1113, paints applied to buildings limited to 50g/L VOC content.

Vehicle Trips - Construction ONLY

Area Coating - 

Construction Off-road Equipment Mitigation - 



Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblConstructionPhase NumDays 5.00 10.00

tblConstructionPhase NumDays 100.00 150.00

tblConstructionPhase NumDays 10.00 20.00

tblConstructionPhase NumDays 2.00 0.00

tblConstructionPhase NumDays 1.00 5.00

tblConstructionPhase PhaseEndDate 7/21/2021 10/22/2021

tblConstructionPhase PhaseEndDate 7/7/2021 10/1/2021

tblConstructionPhase PhaseEndDate 2/12/2021 2/26/2021

tblConstructionPhase PhaseEndDate 2/17/2021 2/15/2021

tblConstructionPhase PhaseEndDate 7/14/2021 10/8/2021

tblConstructionPhase PhaseEndDate 2/15/2021 3/5/2021

tblConstructionPhase PhaseStartDate 7/15/2021 10/9/2021

tblConstructionPhase PhaseStartDate 2/18/2021 3/6/2021

tblConstructionPhase PhaseStartDate 7/8/2021 10/2/2021

tblConstructionPhase PhaseStartDate 2/13/2021 2/27/2021

tblGrading MaterialImported 0.00 160.00

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

I 



NBio- 
CO2

Total CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

CH4 N2O CO2e

Year lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2021 20.4315 20.5512 15.1144 0.0279 5.9623 1.0444 6.7314 2.9970 0.9748 3.7048 0.0000 2,733.353
1

2,733.3531 0.6253 0.0000 2,748.984
9

Maximum 20.4315 20.5512 15.1144 0.0279 0.6253 0.0000 2,748.984
9

5.9623 1.0444 6.7314 2.9970 0.9748 3.7048 0.0000 2,733.353
1

2,733.3531

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

2021 20.4315 20.5512 15.1144 0.0279 2.4223 1.0444 3.1915 1.1949 0.9748 1.9027 0.0000 2,733.353
1

2,733.3531 0.6253 0.0000 2,748.984
9

Maximum 20.4315 20.5512 15.1144 0.0279 2.4223 1.0444 3.1915 1.1949 0.9748 1.9027 0.0000 2,733.353
1

2,733.3531 0.6253 0.0000 2,748.984
9

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.0059.37 0.00 52.59 60.13 0.00 48.64 0.00 0.00 0.00

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 2/1/2021 2/26/2021 5 20

I 
I 

I 
I 

I I I I I I I I I I I I I I I I I 

I I I I I I I I 



2 Site Preparation Site Preparation 2/27/2021 3/5/2021 5 5

3 Grading Grading 2/16/2021 2/15/2021 5 0

4 Building Construction Building Construction 3/6/2021 10/1/2021 5 150

5 Paving Paving 10/2/2021 10/8/2021 5 5

6 Architectural Coating Architectural Coating 10/9/2021 10/22/2021 5 10

Acres of Grading (Site Preparation Phase): 2.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 65,366; Non-Residential Outdoor: 21,789; Striped Parking Area: 0 

OffRoad Equipment

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

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40



Building Construction Welders 3 8.00 46 0.45

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle 
Class

Hauling 
Vehicle 
Class

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 18.00 7.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Demolition 5 13.00 0.00 65.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 20.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Water Exposed Area

3.2 Demolition - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7057 0.0000 0.7057 0.1069 0.0000 0.1069 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 2,322.717
1

2,322.7171 0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.7057 1.0409 1.7466 0.1069 0.9715 1.0783 2,322.717
1

2,322.7171 0.5940 2,337.565
8

Unmitigated Construction Off-Site

I I 

I 



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0234 0.8262 0.2270 2.4500e-
003

0.0566 2.6000e-
003

0.0592 0.0155 2.4800e-
003

0.0180 273.8508 273.8508 0.0284 274.5606

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

Worker 0.0469 0.0284 0.3949 1.3700e-
003

0.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852 2.9300e-
003

136.8585

Total 0.0703 0.8546 0.6218 3.8200e-
003

0.0313 411.41910.2019 3.5400e-
003

0.2054 0.0540 3.3500e-
003

0.0574 410.6360 410.6360

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 0.2752 0.0000 0.2752 0.0417 0.0000 0.0417 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 0.0000 2,322.717
1

2,322.7171 0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.5940 2,337.565
8

0.2752 1.0409 1.3161 0.0417 0.9715 1.0131 0.0000 2,322.717
1

2,322.7171

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5I I I I 



Hauling 0.0234 0.8262 0.2270 2.4500e-
003

0.0566 2.6000e-
003

0.0592 0.0155 2.4800e-
003

0.0180 273.8508 273.8508 0.0284 274.5606

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

Worker 0.0469 0.0284 0.3949 1.3700e-
003

0.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852 2.9300e-
003

136.8585

Total 0.0703 0.8546 0.6218 3.8200e-
003

3.3 Site Preparation - 2021

0.0313 411.41910.2019 3.5400e-
003

0.2054 0.0540 3.3500e-
003

0.0574 410.6360 410.6360

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 5.8032 0.0000 5.8032 2.9543 0.0000 2.9543 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 1,666.517
4

1,666.5174 0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 0.5390 1,679.992
0

5.8032 0.7654 6.5686 2.9543 0.7041 3.6584 1,666.517
4

1,666.5174

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0288 1.0169 0.2794 3.0200e-
003

0.0696 3.1900e-
003

0.0728 0.0191 3.0600e-
003

0.0221 337.0471 337.0471 0.0349 337.9207

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

Worker 0.0289 0.0175 0.2430 8.4000e-
004

0.0894 5.8000e-
004

0.0900 0.0237 5.3000e-
004

0.0243 84.1755 84.1755 1.8000e-
003

84.2206



Total 0.0577 1.0343 0.5223 3.8600e-
003

0.0367 422.14130.1591 3.7700e-
003

0.1628 0.0428 3.5900e-
003

0.0464 421.2227 421.2227

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 2.2633 0.0000 2.2633 1.1522 0.0000 1.1522 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 0.0000 1,666.517
4

1,666.5174 0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 0.5390 1,679.992
0

2.2633 0.7654 3.0286 1.1522 0.7041 1.8563 0.0000 1,666.517
4

1,666.5174

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0288 1.0169 0.2794 3.0200e-
003

0.0696 3.1900e-
003

0.0728 0.0191 3.0600e-
003

0.0221 337.0471 337.0471 0.0349 337.9207

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

Worker 0.0289 0.0175 0.2430 8.4000e-
004

0.0894 5.8000e-
004

0.0900 0.0237 5.3000e-
004

0.0243 84.1755 84.1755 1.8000e-
003

84.2206

Total 0.0577 1.0343 0.5223 3.8600e-
003

3.4 Grading - 2021

0.0367 422.14130.1591 3.7700e-
003

0.1628 0.0428 3.5900e-
003

0.0464 421.2227 421.2227

Unmitigated Construction On-Site

I I I I 



PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

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

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5I I I I 



Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

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

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

3.5 Building Construction - 2021

0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.2200 0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.2200



PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Vendor 0.0187 0.6567 0.1781 1.7300e-
003

0.0447 1.3600e-
003

0.0461 0.0129 1.3000e-
003

0.0142 188.1548 188.1548 0.0148 188.5236

Worker 0.0650 0.0393 0.5467 1.9000e-
003

0.2012 1.3000e-
003

0.2025 0.0534 1.2000e-
003

0.0546 189.3950 189.3950 4.0600e-
003

189.4963

Total 0.0837 0.6960 0.7248 3.6300e-
003

0.0188 378.01990.2459 2.6600e-
003

0.2486 0.0662 2.5000e-
003

0.0687 377.5497 377.5497

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.2200 0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.2200

Mitigated Construction Off-Site



PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Vendor 0.0187 0.6567 0.1781 1.7300e-
003

0.0447 1.3600e-
003

0.0461 0.0129 1.3000e-
003

0.0142 188.1548 188.1548 0.0148 188.5236

Worker 0.0650 0.0393 0.5467 1.9000e-
003

0.2012 1.3000e-
003

0.2025 0.0534 1.2000e-
003

0.0546 189.3950 189.3950 4.0600e-
003

189.4963

Total 0.0837 0.6960 0.7248 3.6300e-
003

3.6 Paving - 2021

0.0188 378.01990.2459 2.6600e-
003

0.2486 0.0662 2.5000e-
003

0.0687 377.5497 377.5497

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.8664 0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.8664

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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



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

Worker 0.0469 0.0284 0.3949 1.3700e-
003

0.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852 2.9300e-
003

136.8585

Total 0.0469 0.0284 0.3949 1.3700e-
003

2.9300e-
003

136.85850.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.8664 0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.8664

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

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

Worker 0.0469 0.0284 0.3949 1.3700e-
003

0.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852 2.9300e-
003

136.8585

Total 0.0469 0.0284 0.3949 1.3700e-
003

2.9300e-
003

136.85850.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394 136.7852 136.7852



3.7 Architectural Coating - 2021

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 20.1982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 20.4171 1.5268 1.8176 2.9700e-
003

0.0193 281.93090.0941 0.0941 0.0941 0.0941 281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

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

Worker 0.0144 8.7400e-
003

0.1215 4.2000e-
004

0.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121 42.0878 42.0878 9.0000e-
004

42.1103

Total 0.0144 8.7400e-
003

0.1215 4.2000e-
004

9.0000e-
004

42.11030.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121 42.0878 42.0878

Mitigated Construction On-Site



PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 20.1982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 20.4171 1.5268 1.8176 2.9700e-
003

0.0193 281.93090.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

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

Worker 0.0144 8.7400e-
003

0.1215 4.2000e-
004

0.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121 42.0878 42.0878 9.0000e-
004

42.1103

Total 0.0144 8.7400e-
003

0.1215 4.2000e-
004

9.0000e-
004

42.11030.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121 42.0878 42.0878



Architectural Coating - Per SCAQMD Rule 1113, paints applied to buildings limited to 50g/L VOC content.

Vehicle Trips - Construction ONLY

Area Coating - 

Construction Off-road Equipment Mitigation - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Existing building to be expanded by 43,577 SF. Operational analysis performed in a separate CalEEMod run.

Construction Phase - Demollition/construction anticipated to start no sooner than Feb 2021 and last ~8-10 months.

Grading - 10 CY of cut plus 170 CY of fill = 160 CY of import

Demolition - Approximately 12,000 SF of interior demolition plus ~2,339 SF of paving to be removed = 14,339 SF of total demo.

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 43.58 1000sqft 1.00 43,577.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 9/7/2020 6:24 PM

Arctic Ocean Storage Project Construction-demolition ONLY - Orange County, Winter

Arctic Ocean Storage Project Construction-demolition ONLY
Orange County, Winter



tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

tblConstructionPhase PhaseStartDate 2/13/2021 2/27/2021

tblGrading MaterialImported 0.00 160.00

tblConstructionPhase PhaseStartDate 2/18/2021 3/6/2021

tblConstructionPhase PhaseStartDate 7/8/2021 10/2/2021

tblConstructionPhase PhaseEndDate 2/15/2021 3/5/2021

tblConstructionPhase PhaseStartDate 7/15/2021 10/9/2021

tblConstructionPhase PhaseEndDate 2/17/2021 2/15/2021

tblConstructionPhase PhaseEndDate 7/14/2021 10/8/2021

tblConstructionPhase PhaseEndDate 7/7/2021 10/1/2021

tblConstructionPhase PhaseEndDate 2/12/2021 2/26/2021

tblConstructionPhase NumDays 1.00 5.00

tblConstructionPhase PhaseEndDate 7/21/2021 10/22/2021

tblConstructionPhase NumDays 10.00 20.00

tblConstructionPhase NumDays 2.00 0.00

tblConstructionPhase NumDays 5.00 10.00

tblConstructionPhase NumDays 100.00 150.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

Table Name Column Name Default Value New ValueI 



0.00 0.00 0.00 0.00 0.00 0.0059.37 0.00 52.59 60.13 0.00 48.64

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 2,721.876
6

2,721.8766 0.6258 0.0000 2,737.520
3

2.4223 1.0445 3.1915 1.1949 0.9749 1.9027Maximum 20.4334 20.5638 15.0952 0.0278

0.0000 2,721.876
6

2,721.8766 0.6258 0.0000 2,737.520
3

2.4223 1.0445 3.1915 1.1949 0.9749 1.90272021 20.4334 20.5638 15.0952 0.0278

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2,721.876
6

2,721.8766 0.6258 0.0000 2,737.520
3

5.9623 1.0445 6.7315 2.9970 0.9749 3.7048Maximum 20.4334 20.5638 15.0952 0.0278

0.0000 2,721.876
6

2,721.8766 0.6258 0.0000 2,737.520
3

5.9623 1.0445 6.7315 2.9970 0.9749 3.70482021 20.4334 20.5638 15.0952 0.0278

CH4 N2O CO2e

Year lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

2.1 Overall Construction (Maximum Daily Emission)

I 
I 

I 
I 

I I I I I I I I I I I I I I I I I 



Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Paving Rollers 1 7.00 80 0.38

Paving Pavers 1 6.00 130 0.42

Site Preparation Graders 1 8.00 187 0.41

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Cranes 1 6.00 231 0.29

Building Construction Generator Sets 1 8.00 84 0.74

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Acres of Grading (Site Preparation Phase): 2.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 65,366; Non-Residential Outdoor: 21,789; Striped Parking Area: 0 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

5

6 Architectural Coating Architectural Coating 10/9/2021 10/22/2021 5 10

5 Paving Paving 10/2/2021 10/8/2021 5

0

4 Building Construction Building Construction 3/6/2021 10/1/2021 5 150

3 Grading Grading 2/16/2021 2/15/2021 5

20

2 Site Preparation Site Preparation 2/27/2021 3/5/2021 5 5

End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 2/1/2021 2/26/2021 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date

I 



3.1 Mitigation Measures Construction

Water Exposed Area

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 20.00

Paving 5 13.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00

Demolition 5 13.00 0.00 65.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 18.00 7.00 0.00

Architectural Coating 1 4.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle 
Class

Hauling 
Vehicle 
Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Building Construction Welders 3 8.00 46 0.45

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Paving Paving Equipment 1 8.00 132 0.36

Grading Graders 1 6.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

I 



399.1596 399.1596 0.0318 399.95450.2019 3.5800e-
003

0.2055 0.0540 3.4000e-
003

0.0574Total 0.0771 0.8672 0.6026 3.7100e-
003

129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Worker 0.0531 0.0312 0.3644 1.3000e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

269.7014 269.7014 0.0290 270.42710.0566 2.6400e-
003

0.0592 0.0155 2.5300e-
003

0.0180

CO2e

Category lb/day lb/day

Hauling 0.0240 0.8360 0.2383 2.4100e-
003

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

0.5940 2,337.565
8

Unmitigated Construction Off-Site

ROG NOx CO

0.1069 0.9715 1.0783 2,322.717
1

2,322.7171

2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.7057 1.0409 1.7466

0.9715 2,322.717
1

2,322.7171 0.59400.0241 1.0409 1.0409 0.9715

0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925

0.0000 0.7057 0.1069 0.0000 0.1069

Category lb/day lb/day

Fugitive Dust 0.7057

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2



399.1596 399.1596 0.0318 399.95450.2019 3.5800e-
003

0.2055 0.0540 3.4000e-
003

0.0574Total 0.0771 0.8672 0.6026 3.7100e-
003

129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Worker 0.0531 0.0312 0.3644 1.3000e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

269.7014 269.7014 0.0290 270.42710.0566 2.6400e-
003

0.0592 0.0155 2.5300e-
003

0.0180Hauling 0.0240 0.8360 0.2383 2.4100e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2,322.717
1

2,322.7171 0.5940 2,337.565
8

0.2752 1.0409 1.3161 0.0417 0.9715 1.0131Total 1.9930 19.6966 14.4925 0.0241

0.0000 2,322.717
1

2,322.7171 0.5940 2,337.565
8

1.0409 1.0409 0.9715 0.9715Off-Road 1.9930 19.6966 14.4925 0.0241

0.0000 0.00000.2752 0.0000 0.2752 0.0417 0.0000 0.0417Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



411.6067 411.6067 0.0374 412.54250.1591 3.8300e-
003

0.1629 0.0428 3.6400e-
003

0.0464Total 0.0622 1.0481 0.5175 3.7700e-
003

79.6666 79.6666 1.7100e-
003

79.70920.0894 5.8000e-
004

0.0900 0.0237 5.3000e-
004

0.0243Worker 0.0327 0.0192 0.2242 8.0000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

331.9401 331.9401 0.0357 332.83330.0696 3.2500e-
003

0.0729 0.0191 3.1100e-
003

0.0222Hauling 0.0295 1.0289 0.2933 2.9700e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,666.517
4

1,666.5174 0.5390 1,679.992
0

5.8032 0.7654 6.5686 2.9543 0.7041 3.6584Total 1.5558 17.4203 7.5605 0.0172

1,666.517
4

1,666.5174 0.5390 1,679.992
0

0.7654 0.7654 0.7041 0.7041Off-Road 1.5558 17.4203 7.5605 0.0172

0.0000 0.00005.8032 0.0000 5.8032 2.9543 0.0000 2.9543Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Site Preparation - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



411.6067 411.6067 0.0374 412.54250.1591 3.8300e-
003

0.1629 0.0428 3.6400e-
003

0.0464Total 0.0622 1.0481 0.5175 3.7700e-
003

79.6666 79.6666 1.7100e-
003

79.70920.0894 5.8000e-
004

0.0900 0.0237 5.3000e-
004

0.0243Worker 0.0327 0.0192 0.2242 8.0000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

331.9401 331.9401 0.0357 332.83330.0696 3.2500e-
003

0.0729 0.0191 3.1100e-
003

0.0222Hauling 0.0295 1.0289 0.2933 2.9700e-
003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,666.517
4

1,666.5174 0.5390 1,679.992
0

2.2633 0.7654 3.0286 1.1522 0.7041 1.8563Total 1.5558 17.4203 7.5605 0.0172

0.0000 1,666.517
4

1,666.5174 0.5390 1,679.992
0

0.7654 0.7654 0.7041 0.7041Off-Road 1.5558 17.4203 7.5605 0.0172

0.0000 0.00002.2633 0.0000 2.2633 1.1522 0.0000 1.1522Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Off-Road 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Grading - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Off-Road 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



362.7821 362.7821 0.0193 363.26490.2459 2.7200e-
003

0.2486 0.0662 2.5500e-
003

0.0688Total 0.0932 0.6984 0.6999 3.4800e-
003

179.2498 179.2498 3.8400e-
003

179.34580.2012 1.3000e-
003

0.2025 0.0534 1.2000e-
003

0.0546Worker 0.0736 0.0432 0.5045 1.8000e-
003

183.5323 183.5323 0.0155 183.91920.0447 1.4200e-
003

0.0461 0.0129 1.3500e-
003

0.0142Vendor 0.0196 0.6552 0.1954 1.6800e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2,001.220
0

2,001.2200 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

2,001.220
0

2,001.2200 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



362.7821 362.7821 0.0193 363.26490.2459 2.7200e-
003

0.2486 0.0662 2.5500e-
003

0.0688Total 0.0932 0.6984 0.6999 3.4800e-
003

179.2498 179.2498 3.8400e-
003

179.34580.2012 1.3000e-
003

0.2025 0.0534 1.2000e-
003

0.0546Worker 0.0736 0.0432 0.5045 1.8000e-
003

183.5323 183.5323 0.0155 183.91920.0447 1.4200e-
003

0.0461 0.0129 1.3500e-
003

0.0142Vendor 0.0196 0.6552 0.1954 1.6800e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2,001.220
0

2,001.2200 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

0.0000 2,001.220
0

2,001.2200 0.3573 2,010.151
7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Total 0.0531 0.0312 0.3644 1.3000e-
003

129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Worker 0.0531 0.0312 0.3644 1.3000e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,296.866
4

1,296.8664 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830Total 0.7739 7.7422 8.8569 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

1,296.866
4

1,296.8664 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830Off-Road 0.7739 7.7422 8.8569 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.6 Paving - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Total 0.0531 0.0312 0.3644 1.3000e-
003

129.4582 129.4582 2.7700e-
003

129.52750.1453 9.4000e-
004

0.1463 0.0385 8.7000e-
004

0.0394Worker 0.0531 0.0312 0.3644 1.3000e-
003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,296.866
4

1,296.8664 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830Total 0.7739 7.7422 8.8569 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 1,296.866
4

1,296.8664 0.4111 1,307.144
2

0.4153 0.4153 0.3830 0.3830Off-Road 0.7739 7.7422 8.8569 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



39.8333 39.8333 8.5000e-
004

39.85460.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121Total 0.0164 9.6000e-
003

0.1121 4.0000e-
004

39.8333 39.8333 8.5000e-
004

39.85460.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121Worker 0.0164 9.6000e-
003

0.1121 4.0000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

281.4481 281.4481 0.0193 281.93090.0941 0.0941 0.0941 0.0941Total 20.4171 1.5268 1.8176 2.9700e-
003

281.4481 281.4481 0.0193 281.93090.0941 0.0941 0.0941 0.0941Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 20.1982

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7 Architectural Coating - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



39.8333 39.8333 8.5000e-
004

39.85460.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121Total 0.0164 9.6000e-
003

0.1121 4.0000e-
004

39.8333 39.8333 8.5000e-
004

39.85460.0447 2.9000e-
004

0.0450 0.0119 2.7000e-
004

0.0121Worker 0.0164 9.6000e-
003

0.1121 4.0000e-
004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 281.4481 281.4481 0.0193 281.93090.0941 0.0941 0.0941 0.0941Total 20.4171 1.5268 1.8176 2.9700e-
003

0.0000 281.4481 281.4481 0.0193 281.93090.0941 0.0941 0.0941 0.0941Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 20.1982

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



Grading - 

Demolition - 

Architectural Coating - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - Operational only

Land Use - Mini-Storage warehouse expansion. Expansion area = 43,577 SF. Total area analyzed for operation emissions = 107,990 SF.

Vehicle Trips - Mini warehouse trip generation rate of 1.51 trips/TSF per Kunzman traffic study.

Area Coating - Per SCAQMD Rule 1113 paints applied to buildings are limited to 50g/L VOC content.

Energy Use - 

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 107.99 1000sqft 2.48 107,990.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 9/7/2020 6:42 PM

Arctic Ocean Storage Project OPERATIONAL ONLY - Orange County, Summer

Arctic Ocean Storage Project OPERATIONAL ONLY
Orange County, Summer



1,772.899
4

1,772.8994 0.0662 2.5100e-
003

1,775.302
6

1.4825 0.0200 1.5025 0.3964 0.0192 0.4157Total 2.6926 1.2293 4.1237 0.0168

1,636.082
6

1,636.0826 0.0636 1,637.671
4

1.4825 0.0113 1.4938 0.3964 0.0105 0.4070Mobile 0.2666 1.1152 4.0169 0.0161

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Energy 0.0125 0.1140 0.0958 6.8000e-
004

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Area 2.4135 1.0000e-
004

0.0110 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

Table Name Column Name Default Value New ValueI 

I 
I 



1,636.082
6

1,636.0826 0.0636 1,637.671
4

1.4825 0.0113 1.4938 0.3964 0.0105 0.4070Unmitigated 0.2666 1.1152 4.0169 0.0161

1,636.082
6

1,636.0826 0.0636 1,637.671
4

1.4825 0.0113 1.4938 0.3964 0.0105 0.4070Mitigated 0.2666 1.1152 4.0169 0.0161

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

1,772.899
4

1,772.8994 0.0662 2.5100e-
003

1,775.302
6

1.4825 0.0200 1.5025 0.3964 0.0192 0.4157Total 2.6926 1.2293 4.1237 0.0168

1,636.082
6

1,636.0826 0.0636 1,637.671
4

1.4825 0.0113 1.4938 0.3964 0.0105 0.4070Mobile 0.2666 1.1152 4.0169 0.0161

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Energy 0.0125 0.1140 0.0958 6.8000e-
004

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Area 2.4135 1.0000e-
004

0.0110 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 

I I I I I I I I I I I I I I I I I 



136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

NaturalGas 
Unmitigated

0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

NaturalGas 
Mitigated

0.0125 0.1140 0.0958 6.8000e-
004

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO SO2 Fugitive 
PM10

0.017125 0.001747 0.001542 0.004926 0.000594 0.000934

SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.561378 0.043284 0.209473 0.111826 0.015545 0.005795 0.025829

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 41.00 92 5 3

4.4 Fleet Mix

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

16.60 8.40 6.90 59.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 163.06 163.06 163.06 698,850 698,850

Annual VMT

Unrefrigerated Warehouse-No Rail 163.06 163.06 163.06 698,850 698,850

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

I I I I I 

I I I ! ! I 
I l l l l l l l l l l l l 



6.0 Area Detail

6.1 Mitigation Measures Area

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Total 0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Unrefrigerated 
Warehouse-No 

Rail

1.16274 0.0125 0.1140 0.0958 6.8000e-
004

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Total 0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Unrefrigerated 
Warehouse-No 

Rail

1162.74 0.0125 0.1140 0.0958 6.8000e-
004

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Total 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Landscaping 1.0300e-
003

1.0000e-
004

0.0110 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

2.1382

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2743

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Unmitigated 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Mitigated 2.4135 1.0000e-
004

0.0110 0.0000

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10I 

I 

I 
I 



Hours/Day Days/Year Horse Power Load Factor Fuel Type

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Total 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Landscaping 1.0300e-
003

1.0000e-
004

0.0110 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

2.1382

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2743

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 

i i i i i i i i 



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

10.0 Stationary Equipment

i i i i i i i 

i i i i i i 

i i 



Grading - 

Demolition - 

Architectural Coating - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - Operational only

Land Use - Mini-Storage warehouse expansion. Expansion area = 43,577 SF. Total area analyzed for operation emissions = 107,990 SF.

Vehicle Trips - Mini warehouse trip generation rate of 1.51 trips/TSF per Kunzman traffic study.

Area Coating - Per SCAQMD Rule 1113 paints applied to buildings are limited to 50g/L VOC content.

Energy Use - 

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 107.99 1000sqft 2.48 107,990.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 9/7/2020 6:43 PM

Arctic Ocean Storage Project OPERATIONAL ONLY - Orange County, Winter

Arctic Ocean Storage Project OPERATIONAL ONLY
Orange County, Winter



1,701.143
4

1,701.1434 0.0658 2.5100e-
003

1,703.534
7

1.4825 0.0201 1.5025 0.3964 0.0193 0.4157Total 2.6879 1.2656 3.9083 0.0161

1,564.326
6

1,564.3266 0.0631 1,565.903
4

1.4825 0.0114 1.4938 0.3964 0.0106 0.4070Mobile 0.2619 1.1515 3.8015 0.0154

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Energy 0.0125 0.1140 0.0958 6.8000e-
004

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Area 2.4135 1.0000e-
004

0.0110 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

Table Name Column Name Default Value New ValueI 

I 
I 



1,564.326
6

1,564.3266 0.0631 1,565.903
4

1.4825 0.0114 1.4938 0.3964 0.0106 0.4070Unmitigated 0.2619 1.1515 3.8015 0.0154

1,564.326
6

1,564.3266 0.0631 1,565.903
4

1.4825 0.0114 1.4938 0.3964 0.0106 0.4070Mitigated 0.2619 1.1515 3.8015 0.0154

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

1,701.143
4

1,701.1434 0.0658 2.5100e-
003

1,703.534
7

1.4825 0.0201 1.5025 0.3964 0.0193 0.4157Total 2.6879 1.2656 3.9083 0.0161

1,564.326
6

1,564.3266 0.0631 1,565.903
4

1.4825 0.0114 1.4938 0.3964 0.0106 0.4070Mobile 0.2619 1.1515 3.8015 0.0154

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Energy 0.0125 0.1140 0.0958 6.8000e-
004

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Area 2.4135 1.0000e-
004

0.0110 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 

I I I I I I I I I I I I I I I I I 



136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

NaturalGas 
Unmitigated

0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

NaturalGas 
Mitigated

0.0125 0.1140 0.0958 6.8000e-
004

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO SO2 Fugitive 
PM10

0.017125 0.001747 0.001542 0.004926 0.000594 0.000934

SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.561378 0.043284 0.209473 0.111826 0.015545 0.005795 0.025829

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 41.00 92 5 3

4.4 Fleet Mix

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

16.60 8.40 6.90 59.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 163.06 163.06 163.06 698,850 698,850

Annual VMT

Unrefrigerated Warehouse-No Rail 163.06 163.06 163.06 698,850 698,850

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

I I I I I 

I I I ! ! I 
I l l l l l l l l l l l l 



136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Total 0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Unrefrigerated 
Warehouse-No 

Rail

1.16274 0.0125 0.1140 0.0958 6.8000e-
004

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Total 0.0125 0.1140 0.0958 6.8000e-
004

136.7931 136.7931 2.6200e-
003

2.5100e-
003

137.60608.6600e-
003

8.6600e-
003

8.6600e-
003

8.6600e-
003

Unrefrigerated 
Warehouse-No 

Rail

1162.74 0.0125 0.1140 0.0958 6.8000e-
004

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Total 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Landscaping 1.0300e-
003

1.0000e-
004

0.0110 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

2.1382

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2743

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Unmitigated 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Mitigated 2.4135 1.0000e-
004

0.0110 0.0000

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10I 

I 

I 
I 



Hours/Day Days/Year Horse Power Load Factor Fuel Type

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Total 2.4135 1.0000e-
004

0.0110 0.0000

0.0236 0.0236 6.0000e-
005

0.02524.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

Landscaping 1.0300e-
003

1.0000e-
004

0.0110 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

2.1382

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.2743

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 

i i i i i i i i 



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

10.0 Stationary Equipment

i i i i i i i 

i i i i i i 

i i 



 

 

Appendix B: 

CalEEMod Annual Emission Output 



Architectural Coating - Per SCAQMD Rule 1113, paints applied to buildings limited to 50g/L VOC content.

Vehicle Trips - Construction ONLY

Area Coating - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Existing building to be expanded by 43,577 SF. Operational analysis performed in a separate CalEEMod run.

Construction Phase - Demollition/construction anticipated to start no sooner than Feb 2021 and last ~8-10 months.

Grading - 10 CY of cut plus 170 CY of fill = 160 CY of import

Demolition - Approximately 12,000 SF of interior demolition plus ~2,339 SF of paving to be removed = 14,339 SF of total demo.

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 43.58 1000sqft 1.00 43,577.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 9/7/2020 6:25 PM

Arctic Ocean Storage Project Construction-demolition ONLY - Orange County, Annual

Arctic Ocean Storage Project Construction-demolition ONLY
Orange County, Annual

I I I I I I 



Unmitigated Construction

tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

2.1 Overall Construction

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

tblConstructionPhase PhaseStartDate 2/13/2021 2/27/2021

tblGrading MaterialImported 0.00 160.00

tblConstructionPhase PhaseStartDate 2/18/2021 3/6/2021

tblConstructionPhase PhaseStartDate 7/8/2021 10/2/2021

tblConstructionPhase PhaseEndDate 2/15/2021 3/5/2021

tblConstructionPhase PhaseStartDate 7/15/2021 10/9/2021

tblConstructionPhase PhaseEndDate 2/17/2021 2/15/2021

tblConstructionPhase PhaseEndDate 7/14/2021 10/8/2021

tblConstructionPhase PhaseEndDate 7/7/2021 10/1/2021

tblConstructionPhase PhaseEndDate 2/12/2021 2/26/2021

tblConstructionPhase NumDays 1.00 5.00

tblConstructionPhase PhaseEndDate 7/21/2021 10/22/2021

tblConstructionPhase NumDays 10.00 20.00

tblConstructionPhase NumDays 2.00 0.00

tblConstructionPhase NumDays 5.00 10.00

tblConstructionPhase NumDays 100.00 150.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

Construction Off-road Equipment Mitigation - 

Table Name Column Name Default Value New ValueI 



Highest 0.5851 0.5851

2 5-1-2021 7-31-2021 0.5332 0.5332

3 8-1-2021 9-30-2021 0.3535 0.3535

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

1 2-1-2021 4-30-2021 0.5851 0.5851

0.00 0.00 0.00 0.00 0.00 0.0030.84 0.00 12.18 36.45 0.00 6.72

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 195.3665 195.3665 0.0336 0.0000 196.20670.0295 0.0654 0.0949 8.9800e-
003

0.0627 0.0717Maximum 0.2712 1.3552 1.2242 2.3000e-
003

0.0000 195.3665 195.3665 0.0336 0.0000 196.20670.0295 0.0654 0.0949 8.9800e-
003

0.0627 0.07172021 0.2712 1.3552 1.2242 2.3000e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 195.3667 195.3667 0.0336 0.0000 196.20690.0426 0.0654 0.1081 0.0141 0.0627 0.0768Maximum 0.2712 1.3552 1.2242 2.3000e-
003

0.0000 195.3667 195.3667 0.0336 0.0000 196.20690.0426 0.0654 0.1081 0.0141 0.0627 0.07682021 0.2712 1.3552 1.2242 2.3000e-
003

CH4 N2O CO2e

Year tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
TotalI 

I 

I 
I 

I I I I I I I I I I I I I I I I I 
I 



Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Paving Rollers 1 7.00 80 0.38

Paving Pavers 1 6.00 130 0.42

Site Preparation Graders 1 8.00 187 0.41

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Cranes 1 6.00 231 0.29

Building Construction Generator Sets 1 8.00 84 0.74

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Acres of Grading (Site Preparation Phase): 2.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 65,366; Non-Residential Outdoor: 21,789; Striped Parking Area: 0 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

5

6 Architectural Coating Architectural Coating 10/9/2021 10/22/2021 5 10

5 Paving Paving 10/2/2021 10/8/2021 5

0

4 Building Construction Building Construction 3/6/2021 10/1/2021 5 150

3 Grading Grading 2/16/2021 2/15/2021 5

20

2 Site Preparation Site Preparation 2/27/2021 3/5/2021 5 5

End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 2/1/2021 2/26/2021 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date

I 



3.1 Mitigation Measures Construction

Water Exposed Area

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 20.00

Paving 5 13.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00

Demolition 5 13.00 0.00 65.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 18.00 7.00 0.00

Architectural Coating 1 4.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle 
Class

Hauling 
Vehicle 
Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Building Construction Welders 3 8.00 46 0.45

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Paving Paving Equipment 1 8.00 132 0.36

Grading Graders 1 6.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

I 



0.0000 3.6609 3.6609 2.9000e-
004

0.0000 3.66801.9900e-
003

4.0000e-
005

2.0200e-
003

5.3000e-
004

4.0000e-
005

5.7000e-
004

Total 7.2000e-
004

8.8400e-
003

6.0500e-
003

3.0000e-
005

0.0000 1.1924 1.1924 3.0000e-
005

0.0000 1.19301.4300e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

Worker 4.8000e-
004

3.2000e-
004

3.7300e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 2.4685 2.4685 2.6000e-
004

0.0000 2.47505.6000e-
004

3.0000e-
005

5.8000e-
004

1.5000e-
004

3.0000e-
005

1.8000e-
004

CO2e

Category tons/yr MT/yr

Hauling 2.4000e-
004

8.5200e-
003

2.3200e-
003

2.0000e-
005

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

5.3900e-
003

0.0000 21.2060

Unmitigated Construction Off-Site

ROG NOx CO

1.0700e-
003

9.7100e-
003

0.0108 0.0000 21.0713 21.0713

21.2060

Total 0.0199 0.1970 0.1449 2.4000e-
004

7.0600e-
003

0.0104 0.0175

9.7100e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.00002.4000e-
004

0.0104 0.0104 9.7100e-
003

0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0199 0.1970 0.1449

0.0000 7.0600e-
003

1.0700e-
003

0.0000 1.0700e-
003

0.0000

Category tons/yr MT/yr

Fugitive Dust 7.0600e-
003

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2



0.0000 3.6609 3.6609 2.9000e-
004

0.0000 3.66801.9900e-
003

4.0000e-
005

2.0200e-
003

5.3000e-
004

4.0000e-
005

5.7000e-
004

Total 7.2000e-
004

8.8400e-
003

6.0500e-
003

3.0000e-
005

0.0000 1.1924 1.1924 3.0000e-
005

0.0000 1.19301.4300e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

Worker 4.8000e-
004

3.2000e-
004

3.7300e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 2.4685 2.4685 2.6000e-
004

0.0000 2.47505.6000e-
004

3.0000e-
005

5.8000e-
004

1.5000e-
004

3.0000e-
005

1.8000e-
004

Hauling 2.4000e-
004

8.5200e-
003

2.3200e-
003

2.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.20602.7500e-
003

0.0104 0.0132 4.2000e-
004

9.7100e-
003

0.0101Total 0.0199 0.1970 0.1449 2.4000e-
004

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.20600.0104 0.0104 9.7100e-
003

9.7100e-
003

Off-Road 0.0199 0.1970 0.1449 2.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00002.7500e-
003

0.0000 2.7500e-
003

4.2000e-
004

0.0000 4.2000e-
004

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.9430 0.9430 8.0000e-
005

0.0000 0.94513.9000e-
004

1.0000e-
005

4.0000e-
004

1.1000e-
004

1.0000e-
005

1.1000e-
004

Total 1.4000e-
004

2.6700e-
003

1.2800e-
003

1.0000e-
005

0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.7596 0.7596 8.0000e-
005

0.0000 0.76161.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

5.0000e-
005

Hauling 7.0000e-
005

2.6200e-
003

7.1000e-
004

1.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3.7796 3.7796 1.2200e-
003

0.0000 3.81020.0145 1.9100e-
003

0.0164 7.3900e-
003

1.7600e-
003

9.1500e-
003

Total 3.8900e-
003

0.0436 0.0189 4.0000e-
005

0.0000 3.7796 3.7796 1.2200e-
003

0.0000 3.81021.9100e-
003

1.9100e-
003

1.7600e-
003

1.7600e-
003

Off-Road 3.8900e-
003

0.0436 0.0189 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0145 0.0000 0.0145 7.3900e-
003

0.0000 7.3900e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Site Preparation - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.9430 0.9430 8.0000e-
005

0.0000 0.94513.9000e-
004

1.0000e-
005

4.0000e-
004

1.1000e-
004

1.0000e-
005

1.1000e-
004

Total 1.4000e-
004

2.6700e-
003

1.2800e-
003

1.0000e-
005

0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.7596 0.7596 8.0000e-
005

0.0000 0.76161.7000e-
004

1.0000e-
005

1.8000e-
004

5.0000e-
005

1.0000e-
005

5.0000e-
005

Hauling 7.0000e-
005

2.6200e-
003

7.1000e-
004

1.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3.7796 3.7796 1.2200e-
003

0.0000 3.81025.6600e-
003

1.9100e-
003

7.5700e-
003

2.8800e-
003

1.7600e-
003

4.6400e-
003

Total 3.8900e-
003

0.0436 0.0189 4.0000e-
005

0.0000 3.7796 3.7796 1.2200e-
003

0.0000 3.81021.9100e-
003

1.9100e-
003

1.7600e-
003

1.7600e-
003

Off-Road 3.8900e-
003

0.0436 0.0189 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00005.6600e-
003

0.0000 5.6600e-
003

2.8800e-
003

0.0000 2.8800e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Off-Road 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Grading - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Off-Road 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Fugitive Dust 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 25.0518 25.0518 1.3000e-
003

0.0000 25.08410.0181 2.0000e-
004

0.0183 4.8900e-
003

1.9000e-
004

5.0800e-
003

Total 6.3800e-
003

0.0534 0.0528 2.7000e-
004

0.0000 12.3821 12.3821 2.7000e-
004

0.0000 12.38870.0148 1.0000e-
004

0.0149 3.9400e-
003

9.0000e-
005

4.0300e-
003

Worker 4.9500e-
003

3.3300e-
003

0.0388 1.4000e-
004

0.0000 12.6697 12.6697 1.0300e-
003

0.0000 12.69543.3100e-
003

1.0000e-
004

3.4100e-
003

9.5000e-
004

1.0000e-
004

1.0500e-
003

Vendor 1.4300e-
003

0.0500 0.0140 1.3000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 136.1607 136.1607 0.0243 0.0000 136.76840.0513 0.0513 0.0496 0.0496Total 0.1359 1.0227 0.9675 1.6500e-
003

0.0000 136.1607 136.1607 0.0243 0.0000 136.76840.0513 0.0513 0.0496 0.0496Off-Road 0.1359 1.0227 0.9675 1.6500e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 25.0518 25.0518 1.3000e-
003

0.0000 25.08410.0181 2.0000e-
004

0.0183 4.8900e-
003

1.9000e-
004

5.0800e-
003

Total 6.3800e-
003

0.0534 0.0528 2.7000e-
004

0.0000 12.3821 12.3821 2.7000e-
004

0.0000 12.38870.0148 1.0000e-
004

0.0149 3.9400e-
003

9.0000e-
005

4.0300e-
003

Worker 4.9500e-
003

3.3300e-
003

0.0388 1.4000e-
004

0.0000 12.6697 12.6697 1.0300e-
003

0.0000 12.69543.3100e-
003

1.0000e-
004

3.4100e-
003

9.5000e-
004

1.0000e-
004

1.0500e-
003

Vendor 1.4300e-
003

0.0500 0.0140 1.3000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 136.1606 136.1606 0.0243 0.0000 136.76830.0513 0.0513 0.0496 0.0496Total 0.1359 1.0227 0.9675 1.6500e-
003

0.0000 136.1606 136.1606 0.0243 0.0000 136.76830.0513 0.0513 0.0496 0.0496Off-Road 0.1359 1.0227 0.9675 1.6500e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.2981 0.2981 1.0000e-
005

0.0000 0.29833.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

Total 1.2000e-
004

8.0000e-
005

9.3000e-
004

0.0000

0.0000 0.2981 0.2981 1.0000e-
005

0.0000 0.29833.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

Worker 1.2000e-
004

8.0000e-
005

9.3000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2.9412 2.9412 9.3000e-
004

0.0000 2.96461.0400e-
003

1.0400e-
003

9.6000e-
004

9.6000e-
004

Total 1.9300e-
003

0.0194 0.0221 3.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 2.9412 2.9412 9.3000e-
004

0.0000 2.96461.0400e-
003

1.0400e-
003

9.6000e-
004

9.6000e-
004

Off-Road 1.9300e-
003

0.0194 0.0221 3.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.6 Paving - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.2981 0.2981 1.0000e-
005

0.0000 0.29833.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

Total 1.2000e-
004

8.0000e-
005

9.3000e-
004

0.0000

0.0000 0.2981 0.2981 1.0000e-
005

0.0000 0.29833.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

Worker 1.2000e-
004

8.0000e-
005

9.3000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2.9412 2.9412 9.3000e-
004

0.0000 2.96461.0400e-
003

1.0400e-
003

9.6000e-
004

9.6000e-
004

Total 1.9300e-
003

0.0194 0.0221 3.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 2.9412 2.9412 9.3000e-
004

0.0000 2.96461.0400e-
003

1.0400e-
003

9.6000e-
004

9.6000e-
004

Off-Road 1.9300e-
003

0.0194 0.0221 3.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Total 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Total 0.1021 7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.1010

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7 Architectural Coating - 2021
Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Total 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.1834 0.1834 0.0000 0.0000 0.18352.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Worker 7.0000e-
005

5.0000e-
005

5.7000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Total 0.1021 7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.1010

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



Grading - 

Demolition - 

Architectural Coating - 

1.3 User Entered Comments & Non-Default Data

Project Characteristics - Operational only

Land Use - Mini-Storage warehouse expansion. Expansion area = 43,577 SF. Total area analyzed for operation emissions = 107,990 SF.

Vehicle Trips - Mini warehouse trip generation rate of 1.51 trips/TSF per Kunzman traffic study.

Area Coating - Per SCAQMD Rule 1113 paints applied to buildings are limited to 50g/L VOC content.

Energy Use - 

CO2 Intensity 
(lb/MWhr)

702.44 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

30

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 107.99 1000sqft 2.48 107,990.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 9/7/2020 6:44 PM

Arctic Ocean Storage Project OPERATIONAL ONLY - Orange County, Annual

Arctic Ocean Storage Project OPERATIONAL ONLY
Orange County, Annual

I I I I I I 



28.5283 530.7512 559.2795 2.0525 0.0217 617.07010.2651 3.6400e-
003

0.2687 0.0710 3.4900e-
003

0.0745Total 0.4892 0.2341 0.7219 2.9600e-
003

7.9227 103.6059 111.5286 0.8180 0.0201 137.96840.0000 0.0000 0.0000 0.0000Water

20.6056 0.0000 20.6056 1.2178 0.0000 51.04950.0000 0.0000 0.0000 0.0000Waste

0.0000 261.3580 261.3580 0.0104 0.0000 261.61800.2651 2.0600e-
003

0.2671 0.0710 1.9100e-
003

0.0729Mobile 0.0465 0.2133 0.7030 2.8400e-
003

0.0000 165.7846 165.7846 6.3400e-
003

1.6400e-
003

166.43131.5800e-
003

1.5800e-
003

1.5800e-
003

1.5800e-
003

Energy 2.2900e-
003

0.0208 0.0175 1.2000e-
004

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Area 0.4404 1.0000e-
005

1.3800e-
003

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

2.2 Overall Operational

tblVehicleTrips WD_TR 1.68 1.51

2.0 Emissions Summary

tblVehicleTrips ST_TR 1.68 1.51

tblVehicleTrips SU_TR 1.68 1.51

Table Name Column Name Default Value New ValueI 

I 
I 



0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

28.5283 530.7512 559.2795 2.0525 0.0217 617.07010.2651 3.6400e-
003

0.2687 0.0710 3.4900e-
003

0.0745Total 0.4892 0.2341 0.7219 2.9600e-
003

7.9227 103.6059 111.5286 0.8180 0.0201 137.96840.0000 0.0000 0.0000 0.0000Water

20.6056 0.0000 20.6056 1.2178 0.0000 51.04950.0000 0.0000 0.0000 0.0000Waste

0.0000 261.3580 261.3580 0.0104 0.0000 261.61800.2651 2.0600e-
003

0.2671 0.0710 1.9100e-
003

0.0729Mobile 0.0465 0.2133 0.7030 2.8400e-
003

0.0000 165.7846 165.7846 6.3400e-
003

1.6400e-
003

166.43131.5800e-
003

1.5800e-
003

1.5800e-
003

1.5800e-
003

Energy 2.2900e-
003

0.0208 0.0175 1.2000e-
004

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Area 0.4404 1.0000e-
005

1.3800e-
003

0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 
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0.017125 0.001747 0.001542 0.004926 0.000594 0.000934

SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.561378 0.043284 0.209473 0.111826 0.015545 0.005795 0.025829

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 41.00 92 5 3

4.4 Fleet Mix

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

16.60 8.40 6.90 59.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 163.06 163.06 163.06 698,850 698,850

Annual VMT

Unrefrigerated Warehouse-No Rail 163.06 163.06 163.06 698,850 698,850

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

0.0000 261.3580 261.3580 0.0104 0.0000 261.61800.2651 2.0600e-
003

0.2671 0.0710 1.9100e-
003

0.0729Unmitigated 0.0465 0.2133 0.7030 2.8400e-
003

0.0000 261.3580 261.3580 0.0104 0.0000 261.61800.2651 2.0600e-
003

0.2671 0.0710 1.9100e-
003

0.0729Mitigated 0.0465 0.2133 0.7030 2.8400e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

I ! ! ! I 
I I I I I I 
I I I I I I I I I I I I I 



22.6476 4.3000e-
004

4.2000e-
004

22.78221.5800e-
003

1.5800e-
003

1.5800e-
003

0.0000 22.6476

22.7822

Total 2.2900e-
003

0.0208 0.0175 1.2000e-
004

1.5800e-
003

1.5800e-
003

0.0000 22.6476 22.6476 4.3000e-
004

4.2000e-
004

1.2000e-
004

1.5800e-
003

1.5800e-
003

1.5800e-
003

Unrefrigerated 
Warehouse-No 

Rail

424401 2.2900e-
003

0.0208 0.0175

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

0.0000 22.6476 22.6476 4.3000e-
004

4.2000e-
004

22.78221.5800e-
003

1.5800e-
003

1.5800e-
003

1.5800e-
003

NaturalGas 
Unmitigated

2.2900e-
003

0.0208 0.0175 1.2000e-
004

0.0000 22.6476 22.6476 4.3000e-
004

4.2000e-
004

22.78221.5800e-
003

1.5800e-
003

1.5800e-
003

1.5800e-
003

NaturalGas 
Mitigated

2.2900e-
003

0.0208 0.0175 1.2000e-
004

0.0000 143.1370 143.1370 5.9100e-
003

1.2200e-
003

143.64910.0000 0.0000 0.0000 0.0000Electricity 
Unmitigated

0.0000 143.1370 143.1370 5.9100e-
003

1.2200e-
003

143.64910.0000 0.0000 0.0000 0.0000Electricity 
Mitigated

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO SO2 Fugitive 
PM10



143.6491

Total 143.1370 5.9100e-
003

1.2200e-
003

143.6491

Land Use kWh/yr t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

449238 143.1370 5.9100e-
003

1.2200e-
003

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

22.6476 22.6476 4.3000e-
004

4.2000e-
004

22.7822

5.3 Energy by Land Use - Electricity

1.5800e-
003

1.5800e-
003

1.5800e-
003

1.5800e-
003

0.0000

4.2000e-
004

22.7822

Total 2.2900e-
003

0.0208 0.0175 1.2000e-
004

1.5800e-
003

1.5800e-
003

0.0000 22.6476 22.6476 4.3000e-
004

0.0175 1.2000e-
004

1.5800e-
003

1.5800e-
003

CO2e

Land Use kBTU/yr tons/yr MT/yr

Unrefrigerated 
Warehouse-No 

Rail

424401 2.2900e-
003

0.0208

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

NaturalGa
s Use

ROG NOx CO

Mitigated



0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Unmitigated 0.4404 1.0000e-
005

1.3800e-
003

0.0000

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Mitigated 0.4404 1.0000e-
005

1.3800e-
003

0.0000

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

143.6491

Total 143.1370 5.9100e-
003

1.2200e-
003

143.6491

Land Use kWh/yr t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

449238 143.1370 5.9100e-
003

1.2200e-
003

Mitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

I 
I 



0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Total 0.4404 1.0000e-
005

1.3800e-
003

0.0000

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Landscaping 1.3000e-
004

1.0000e-
005

1.3800e-
003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.3902

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.0501

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Total 0.4404 1.0000e-
005

1.3800e-
003

0.0000

0.0000 2.6800e-
003

2.6800e-
003

1.0000e-
005

0.0000 2.8600e-
003

0.0000 0.0000 0.0000 0.0000Landscaping 1.3000e-
004

1.0000e-
005

1.3800e-
003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.3902

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.0501

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10I 

I 

I 
I 



137.9684

Total 111.5286 0.8180 0.0201 137.9684

Land Use Mgal t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

24.9727 / 
0

111.5286 0.8180 0.0201

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated 111.5286 0.8180 0.0201 137.9684

Category t
o
n

MT/yr

Mitigated 111.5286 0.8180 0.0201 137.9684

7.0 Water Detail

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

I 
I 

I 
I 



 Unmitigated 20.6056 1.2178 0.0000 51.0495

t
o
n

MT/yr

 Mitigated 20.6056 1.2178 0.0000 51.0495

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

137.9684

Total 111.5286 0.8180 0.0201 137.9684

Land Use Mgal t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

24.9727 / 
0

111.5286 0.8180 0.0201

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

I 
I 

I 
I 



Load Factor Fuel Type

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power

51.0495

Total 20.6056 1.2178 0.0000 51.0495

Land Use tons t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

101.51 20.6056 1.2178 0.0000

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

51.0495

Total 20.6056 1.2178 0.0000 51.0495

Land Use tons t
o
n

MT/yr

Unrefrigerated 
Warehouse-No 

Rail

101.51 20.6056 1.2178 0.0000

8.2 Waste by Land Use
Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

I 
I 

I 
I 

i i i i i i i i 



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Fuel Type

Boilers

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

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factori i i i i i i 

i i i i i i 

i i 



 
 

 
 
 
 
 

Appendix B 
Tribal Consultation Communications 
 
  



CITY OF LAKE FOREST 

November 5, 2020 

Gabrielino-Tongva Tribe 
Sam Dunlap 
Via Email: TongavaTCR@gmail.com 

Dear Mr. Dunlap, 

Mayor 
Neeki Moatazedi 

Mayor Pro Tern 
Mike James 

Council Members 
Dwight Robinson 

Mark Tettemer 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project). The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building B) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building B would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re-striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 

Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1 (d), your organization has 
30 days upon receipt of this letter to submit a written request for AB 52 consultation og 

www.lakeforestca.gov 

(!) Printed on Recycled Paper. 
Lake f oPesf, PemembeP fh e Pasf - Challenge !he f ufupe 

100 Civic Center Drive 
Lake Forest, CA 92630 

(949) 461-3400 
Fax: (949) 461-3511 



the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST 

~ 
RON SANTOS 
Senior Planner 

Attachments 
1 . Aerial of Existing Site 



Legend 

@ Building 

c:J Project Site - Building B 

c:::J Lake Forest City Boundary 

Source: ArcGJS OnUne World Imagery Map Service; 
Orange County GJS. Mop date: November 4. 2020. 

a 250 
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CITY OF LAKE FOREST 
LOCK & LEAVE SELF STORAGE PROJECT 

INITIAL STUDY/MITIGATED NEGATIVE DECLARATION 

Attachment 1. Project Location 
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CITY OF LAKE FOREST 

November 5, 2020 

Torres Martinez Desert Cahuilla Indians 
Mr. Michael Mirelez 
Cultural Resource Coordinator 
P.O. Box 1160 
Thermal, CA 92274 
mmirelez@tmdci.org 

Dear Mr. Mirelez, 

Mayor 
Neeki Moatazedi 

Mayor Pro rem 
Mike James 

Council Members 
Dwight Robinson 

Mark Tetterner 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project). The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building B) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building B would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re-striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 

www.lakeforestca.gov 

@Printed on Recycled Paper. 
Lake f o,,esl, f.2ememheP !he Pas! - Challenge !he f ufupe 

100 Civic Center Drive 
Lake Forest, CA 92630 

(949) 461-3400 
Fax: (949) 461-3511 



Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1 (d), your organization has 
30 days upon receipt of this letter to submit a written request for AB 52 consultation on 
the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST ,~ 
RON SANTOS 
Senior Planner 

Attachments 
1 . Aerial of Existing Site 
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CITY OF LAKE FOREST 

November 5, 2020 

Soboba Band of Luiseno Indians 
Mr. Joseph Ontiveros 
Cultural Resource Director 
P.O. Box 487 
San Jacinto, CA 92581 
jontiveros@soboba-nsn.gov 

Dear Mr. Ontiveros, 

Mayor 
Neeki Moatazedi 

Mayor Pro Tern 
Mike James 

Council Members 
Dwight Robinson 

Mark Tettemer 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project) . The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building 8) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building 8 would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re-striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 
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Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1(d), your organization has 
30 days upon receipt of this letter to submit a written request for AB 52 consultation on 
the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST 

RON SANTOS 
Senior Planner 

Attachments 
1. Aerial of Existing Site 
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CITY OF LAKE FOREST 

November 5, 2020 

Juaneiio Band of Mission Indians 
Acjachemen Nation 
Ms. Joyce Stanfield Perry 
Tribal Manager 
4955 Paseo Segovia 
Irvine, CA 92603 
kaamalam@gmail.com 

Dear Ms. Perry, 

Mayor 
Neeki Moatazedi 

Mayor Pro Tern 
Mike James 

council Members 
Dwight Robinson 

Mark Tettemer 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project). The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building B) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building B would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re-striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 
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Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1 (d), your organization has 
30 days upon receipt of this letter to submit a written request for AB 52 consultation on 
the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST 

RON SANTOS 
Senior Planner 

Attachments 
1 . Aerial of Existing Site 
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CITY OF LAKE FOREST 

November 5, 2020 

United Auburn Indian Community 
of the Auburn Rancheria 
Mr. Gene Whitehouse, Chairman 
10720 Indian Hill Road 
Auburn, CA 95603 

Dear Chairman Whitehouse, 

Mayor 
Neeki Moatazedi 

Mayor Pro Tern 
Mike James 

Council Members 
Dwight Robinson 

Mark Tettemer 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project). The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building B) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building B would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re-striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 

Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1 (d), your organization ha. 
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30 days upon receipt of this letter to submit a written request for AB 52 consultation on 
the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST 

I~ 
RON SANTOS 
Senior Planner 

cc: Mr. Jason Camp, Tribal Historic Preservation Officer, 
jcamp@auburnrancheria.com 

Mr. Marcos Guerrero, Cultural Resources Manager 
mguerrero@auburnrancheria.com 

Attachments 
1 . Aerial of Existing Site 



Legend 

@ Building 

C] Project Site - Building B 
,,... .. -.. L .. _J Lake Forest City Boundary 

Source: ArcGJS Online World Imagery Map Service; 
Orange County GIS. Map date: November 4, 2020. 

0 250 500 

Feet 

CITY OF LAKE FOREST 
LOCK & LEAVE SELF STORAGE PROJECT 

INITIAL STUDY/MITIGATED NEGATIVE DECLARATION 

Attachment 1. Project Location 

Ot' ::,.S1,\1_, rl.:inni.al!! Group 
.\l..1uJ1ltl<'1'l.11u,l111t·°'•• .... ••••nl~ .. 1u,mu,11t•lr11w ••• 



CITY OF LAKE FOREST 

November 6, 2020 

Gabrielino-Tongva Tribe 
Sam Dunlap 
Via Email: Tongvatcr@gmail.com 

Dear Mr. Dunlap, 

Mayor 
Neeki Moatazedi 

Mayor Pro Tern 
Mike James 

Council Members 
Dwight Robinson 

Mark Tettemer 
Scott Voigts 

City Manager 
Debra DeBruhl Rose 

The City of Lake Forest is commencing its Assembly Bill (AB) 52 consultation process for 
the Lock & Leave Self Storage Project/Use Permit 01-20-5331 (Project). The Project is 
proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial map of the 
project site is provided as Attachment 1. The Project site (referred to as Building B) is part 
of a larger approximately 15.37-acre industrial development consisting of approximately 
299,882 square feet of warehouse and office space completed in 1997. 

The Project applicant proposes to convert an existing 64,329 square-foot industrial 
building (Building B) into a 108,148 square-foot climate controlled, Class "A" two-story 
self-storage facility consisting of 635 storage units, a sales and rental office, break rooms, 
restrooms, and loading bays. The exterior of the building would remain largely 
unchanged. Additionally, no changes are proposed to any of the other buildings located 
within the larger industrial development. In order to accommodate the two-story self­
storage facility, some of the existing interior improvements would be removed while others 
would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be filled and 
repaved to match adjacent grades, two existing landscape planters would be expanded, 
a portion of the parking area on the west side of Building B would be filled and repaved 
to match the grade of the building's first floor, and a new entry stair and pedestrian access 
ramp would be constructed. Re~striping of a portion of the parking lot would also occur to 
provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 
designations. The project would require approval of a use permit by the City's Planning 
Commission. 

Please consider this letter as the initiation of the process required pursuant to AB 52. 
Pursuant to Public Resources Code (PRC) Section 21080.3.1 (d), your organization has 
30 days upon receipt of this letter to submit a written request for AB 52 consultation o'g 
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the Project to the City of Lake Forest. Should consultation be desired, please identify a 
primary point of contact for the Tribe in your written request. 

If you have any questions, or require additional information, please contact me at 
rsantos@lakeforestca.gov or (949) 461-3449. Additionally, my mailing address is: 100 
Civic Center Drive, Lake Forest, CA 92630. 

Sincerely, 

CITY OF LAKE FOREST 

~ 
RON SANTOS 
Senior Planner 

Attachments 
1 . Aerial of Existing Site 
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STATE OF CALIFORNIA         Gavin Newsom, Governor 
 

NATIVE AMERICAN HERITAGE COMMISSION 
 

 

 

 

Page 1 of 1 

 

November 4, 2020 

 

Starla Barker 

De Novo Planning Group 

 

Via Email to: sbarker@denovoplanning.com  

 

Re: Lock & Leave Self Storage Project, Orange County  

 

Dear Ms. Barker: 

  

A record search of the Native American Heritage Commission (NAHC) Sacred Lands File (SLF) 

was completed for the information you have submitted for the above referenced project.  The 

results were negative. However, the absence of specific site information in the SLF does not 

indicate the absence of cultural resources in any project area. Other sources of cultural 

resources should also be contacted for information regarding known and recorded sites.   

 

Attached is a list of Native American tribes who may also have knowledge of cultural resources 

in the project area.  This list should provide a starting place in locating areas of potential 

adverse impact within the proposed project area.  I suggest you contact all of those indicated; 

if they cannot supply information, they might recommend others with specific knowledge.  By 

contacting all those listed, your organization will be better able to respond to claims of failure to 

consult with the appropriate tribe. If a response has not been received within two weeks of 

notification, the Commission requests that you follow-up with a telephone call or email to 

ensure that the project information has been received.   

 

If you receive notification of change of addresses and phone numbers from tribes, please notify 

me.  With your assistance, we can assure that our lists contain current information.  

 

If you have any questions or need additional information, please contact me at my email 

address: Andrew.Green@nahc.ca.gov.    

 

 

Sincerely,  

 

 

 

 

Andrew Green 

Cultural Resources Analyst 
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CHAIRPERSON 

Laura Miranda  

Luiseño 

 

VICE CHAIRPERSON 

Reginald Pagaling 

Chumash 

 

SECRETARY 

Merri Lopez-Keifer 

Luiseño 

 

PARLIAMENTARIAN 

Russell Attebery 

Karuk  

 

COMMISSIONER 

Marshall McKay 

Wintun 

 

COMMISSIONER 

William Mungary 

Paiute/White Mountain 

Apache 

 

COMMISSIONER 

Julie Tumamait-

Stenslie 

Chumash 

 

COMMISSIONER 

[Vacant] 

 

COMMISSIONER 

[Vacant] 

 

EXECUTIVE SECRETARY 

Christina Snider 

Pomo 

 

NAHC HEADQUARTERS 

1550 Harbor Boulevard  

Suite 100 

West Sacramento, 

California 95691 

(916) 373-3710 

nahc@nahc.ca.gov 

NAHC.ca.gov 

 

 

 

 

 

 



Gabrieleno Band of Mission 
Indians - Kizh Nation
Andrew Salas, Chairperson
P.O. Box 393 
Covina, CA, 91723
Phone: (626) 926 - 4131
admin@gabrielenoindians.org

Gabrieleno

Gabrieleno/Tongva San Gabriel 
Band of Mission Indians
Anthony Morales, Chairperson
P.O. Box 693 
San Gabriel, CA, 91778
Phone: (626) 483 - 3564
Fax: (626) 286-1262
GTTribalcouncil@aol.com

Gabrieleno

Gabrielino /Tongva Nation
Sandonne Goad, Chairperson
106 1/2 Judge John Aiso St.,  
#231 
Los Angeles, CA, 90012
Phone: (951) 807 - 0479
sgoad@gabrielino-tongva.com

Gabrielino

Gabrielino Tongva Indians of 
California Tribal Council
Robert Dorame, Chairperson
P.O. Box 490 
Bellflower, CA, 90707
Phone: (562) 761 - 6417
Fax: (562) 761-6417
gtongva@gmail.com

Gabrielino

Gabrielino-Tongva Tribe
Charles Alvarez, 
23454 Vanowen Street 
West Hills, CA, 91307
Phone: (310) 403 - 6048
roadkingcharles@aol.com

Gabrielino

Juaneno Band of Mission 
Indians Acjachemen Nation - 
Belardes
Matias Belardes, Chairperson
32161 Avenida Los Amigos 
San Juan Capisttrano, CA, 92675
Phone: (949) 293 - 8522
kaamalam@gmail.com

Juaneno

Juaneno Band of Mission 
Indians Acjachemen Nation - 
Belardes
Joyce Perry, Tribal Manager
4955 Paseo Segovia 
Irvine, CA, 92603
Phone: (949) 293 - 8522
kaamalam@gmail.com

Juaneno

Pala Band of Mission Indians
Shasta Gaughen, Tribal Historic 
Preservation Officer
PMB 50, 35008 Pala Temecula 
Rd. 
Pala, CA, 92059
Phone: (760) 891 - 3515
Fax: (760) 742-3189
sgaughen@palatribe.com

Cupeno
Luiseno

Santa Rosa Band of Cahuilla 
Indians
Lovina Redner, Tribal Chair
P.O. Box 391820 
Anza, CA, 92539
Phone: (951) 659 - 2700
Fax: (951) 659-2228
lsaul@santarosa-nsn.gov

Cahuilla

Soboba Band of Luiseno 
Indians
Joseph Ontiveros, Cultural 
Resource Department
P.O. BOX 487 
San Jacinto, CA, 92581
Phone: (951) 663 - 5279
Fax: (951) 654-4198
jontiveros@soboba-nsn.gov

Cahuilla
Luiseno

Soboba Band of Luiseno 
Indians
Scott Cozart, Chairperson
P. O. Box 487 
San Jacinto, CA, 92583
Phone: (951) 654 - 2765
Fax: (951) 654-4198
jontiveros@soboba-nsn.gov

Cahuilla
Luiseno

1 of 1

This list is current only as of the date of this document. Distribution of this list does not relieve any person of statutory responsibility as defined in Section 7050.5 of 
the Health and Safety Code, Section 5097.94 of the Public Resource Section 5097.98 of the Public Resources Code.
 
This list is only applicable for contacting local Native Americans with regard to cultural resources assessment for the proposed Lock & Leave Self Storage Project, 
Orange County.

PROJ-2020-
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December 2. 2020 

Gabrielino-Tongva Tribe 

Charles Alvarez. 

23454 Vanowen Street 

West Hills. CA 91307 

Via email : roadkingcharles@aol.com 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource. which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an exIstIng 64,329 square-foot industrial 

building (Building B) into a 108.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 

restrooms, and loading bays. The exterior of the building would remain largely 
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unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed . 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be fill ed 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-widt h" parking stalls. 

The proposed project is consistent with the corresponding Genera l Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone, email. or via 

standard mail. 

Sincerely, 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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D e  N o v o  P l a n n i n g  G r o u p  

 
A  L a n d  U s e  P l a n n i n g ,  D e s i g n ,  a n d  E n v i r o n m e n t a l  F i r m  

 
D E  N O V O  P L A N N I N G  G R O U P  

1 8 0  E a s t  M a i n  S t r e e t ,  S u i t e  1 0 8 ,  T u s t i n ,  C A  9 2 7 8 0  
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--------------------••· · · 
December 2. 2020 

Gabrielino Tongva Indians of California Tribal Council 

Robert Dorame, Chairperson 

P.O. Box 490 

Bel I flower. CA 90707 

Via email: gtongva@gmail.com 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource. which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an exIstIng 64,329 square-foot industrial 

building (Building B) into a l 08.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 

restrooms, and loading bays. The exterior of the building would remain largely 
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unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed . 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be fill ed 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-widt h" parking stalls. 

The proposed project is consistent with the corresponding Genera l Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone, email. or via 

standard mail. 

Sincerely, 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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December 2. 2020 

Pala Band of Mission Indians 

Shasta Gaughen. Tribal Historic 

Preservation Officer 

PMB 50. 35008 Pala Temecula Road 

Pala. CA, 92059 

Via email: sgaughen@palatribe.com 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource, which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an existing 64.329 square-foot industrial 

building (Building B) into a l 08.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 
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restrooms, and loading bays. The exterior of the building would remain largely 

unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility. some of the existing interior improvements would be removed while 

others would be maintained and repurposed. 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be filled 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information. concerns, or 

recommendations regarding cultural resources can be shared via telephone, email, or via 

standard mail. 

Sincerely. 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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December 2. 2020 

Gabrielino /Tongva Nation 

Sandonne Goad. Chairperson 

l 06 l /2 Judge John Aiso Street. #231 

Los Angeles. CA 90012 

Via email: sgoad@gabrielino-tongva.com 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource. which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an exIstIng 64,329 square-foot industrial 

building (Building B) into a l 08.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 

restrooms, and loading bays. The exterior of the building would remain largely 
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unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed . 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be fill ed 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-widt h" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone, email. or via 

standard mail. 

Sincerely, 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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December 2. 2020 

Gabrieleno/Tongva San Gabriel 

Band of Mission Indians 

Anthony Morales. Chairperson 

P.O. Box 693 

San Gabriel, CA 91778 

Via email: GTTribalcouncil@aol.com 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource, which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an existing 64.329 square-foot industrial 

building (Building B) into a l 08.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 
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restrooms. and loading bays. The exterior of the building would remain largely 

unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story self­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed. 

In addition, the existing loading dock on the east side of Building B would be fi lled and 

repaved to match adjacent grades, two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B would be filled 

and repaved to match the grade of the building's first floor. and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-width" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone. email. or via 

standard mail. 

Sincerely. 

DE NOVO PLANNING GROUP 

Starla Barker. AICP. Principal Planner 
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--------------------••· · · 
December 2. 2020 

Santa Rosa Band of Cahuilla Indians 

Lovina Redner, Tribal Chair 

P.O. Box 391820 

Anza. CA 92539 

Via email: lsaul@santarosa-nsn.gov 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource. which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an exIstIng 64,329 square-foot industrial 

building (Building B) into a l 08.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 

restrooms, and loading bays. The exterior of the building would remain largely 



D e c e m b e r  2 ,  2 0 2 0   

 

D E  N O V O  P L A N N I N G  G R O U P  
1 8 0  E a s t  M a i n  S t r e e t ,  S u i t e  1 0 8 ,  T u s t i n ,  C A  9 2 7 8 0  

s b a r k e r @ d e n o v o p l a n n i n g . c o m  |  ( 9 4 9 )  3 9 6 - 8 1 9 3  
 

 

unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed . 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be fill ed 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-widt h" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone, email. or via 

standard mail. 

Sincerely, 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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December 2. 2020 

Gabrieleno Band of Mission Indians - Kizh Nation 

Andrew Salas, Chairperson 

P.O. Box 393 

Covina. CA 91723 

Via email: admin@gabrielenoindians.org 

SUBJECT: Proposed Lock & Leave Self Storage Facility. City of Lake Forest. 

Orange County California 

De Novo Planning Group (De Novo) is assisting the City with preparation of an Initial 

Study/Mitigated Negative Declaration (IS/MND) pursuant to the California 

Environmental Quality Act (CEQA) for the Lock & Leave Self Storage Project/Use Permit 

01-20-5331 (Project). Our firm contacted the Native American Heritage Commission 

(NAHC) to request review of the Sacred Lands File (SLF). The NAHC responded stating 

that the SLF review resulted in negative results and provided your contact information 

on a list of tribes with traditional lands and/or cultural places within the area. We 

understand that negative results do not preclude the existence of cultural resources. 

and that a tribe may be the only source of information regarding the existence of a 

tribal cultural resource. which is why we are contacting you. However. please note. this 

request is not part of any formal local. state. or federal consultation process. The City 

has initiated the AB 52 consultation process with the tribes that have requested formal 

notice and information for all projects within the City's geographical jurisdiction. Any 

requests for consultation should be directed to the City of Lake Forest as the Lead CEQA 

Agency. 

The Project is proposed at 25242 Arctic Ocean Drive in the City of Lake Forest. An aerial 

map of the project site is provided as Attachment l. The Project site (referred to as 

Building B) is part of a larger approximately 15.37-acre industrial development 

consisting of approximately 299,882 square feet of warehouse and office space 

completed in 1997. 

The Project applicant proposes to convert an exIstIng 64,329 square-foot industrial 

building (Building B) into a 108.148 square-foot climate controlled. Class "A" two-story 

self-storage facility consisting of 635 storage units. a sales and rental office. break rooms. 

restrooms, and loading bays. The exterior of the building would remain largely 



D e c e m b e r  2 ,  2 0 2 0   

 

D E  N O V O  P L A N N I N G  G R O U P  
1 8 0  E a s t  M a i n  S t r e e t ,  S u i t e  1 0 8 ,  T u s t i n ,  C A  9 2 7 8 0  

s b a r k e r @ d e n o v o p l a n n i n g . c o m  |  ( 9 4 9 )  3 9 6 - 8 1 9 3  
 

 

unchanged. Additionally, no changes are proposed to any of the other buildings located 

within the larger industrial development. In order to accommodate the two-story sel f­

storage facility, some of the existing interior improvements would be removed while 

others would be maintained and repurposed . 

In addition. the existing loading dock on the east side of Building B would be filled and 

repaved to match adjacent grades. two existing landscape planters would be 

expanded, a portion of the parking area on the west side of Building B wou ld be fill ed 

and repaved to match the grade of the building's first floor, and a new entry stair and 

pedestrian access ramp would be constructed. Re-striping of a portion of the parking 

lot would also occur to provide wider "van-widt h" parking stalls. 

The proposed project is consistent with the corresponding General Plan and Zoning 

designations. The project would require approval of a use permit by the City's Planning 

Commission. 

Please respond at your earliest convenience if you wish to share any knowledge of 

cultural resources within or adjacent to the Project site. Any information, concerns. or 

recommendations regarding cultural resources can be shared via telephone, email. or via 

standard mail. 

Sincerely, 

DE NOVO PLANNING GROUP 

Starla Barker, AICP, Principal Planner 
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Attachment 1. Project Location
Source: ArcGIS Online World Imagery Map Service;
Orange County GIS.  Map date: November 4, 2020.
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Limited Pavement Investigation 
 
 
  



  22885 Savi Ranch Parkway    Suite E    Yorba Linda   California   92887  
voice: (714) 685-1115    fax: (714) 685-1118   www.socalgeo.com 

  

July 15, 2020 
 
Makena Properties 
26522 La Alameda, Suite 285 
Mission Viejo, California 92691 
 
Attention: Mr. Brad Kelly 
  President  
 
Project No.:  19G140-2 
   
Subject:  Limited Pavement Investigation 
    Proposed Site Improvements 
    25242 Artic Ocean Drive 
    Lake Forest, California 
     
Dear Mr. Kelly: 
 
In accordance with your request, we are pleased to present the findings of the limited pavement 
investigation which we performed at the subject site. This report was prepared in accordance 
with our Change Order No. 19G140-CO, dated June 23, 2020.  

Scope of Services 

The scope of services included a visual site reconnaissance, subsurface exploration, field and 
laboratory testing, and geotechnical engineering analysis to evaluate the condition of the existing 
pavements and to provide recommendations for preparing the design of the proposed pavements, 
as well as site walls. The proposed pavement thickness designs were determined based on the 
results of the laboratory testing and anticipated traffic volumes. 

Site and Project Description 

The subject site, identified as Building B, is located at 25242 Arctic Ocean Drive in Lake Forest, 
California. The site is bounded to the northwest by Arctic Ocean Drive, to the southwest by a 
vacant lot, and to the southeast and northeast by three (3) existing commercial/industrial 
buildings, identified as Buildings C, D and E. 
 
Building B is a 53,900± ft2 commercial/industrial building located in the southern region of the 
overall site. This building is a single-story structure of concrete tilt-up construction, assumed to 
be supported on a conventional shallow foundation system, with a concrete slab-on-grade floor. 
Dock-high doors are constructed on the south side of the building. The ground surface cover 
surrounding the building consists of asphaltic concrete (AC) pavements in the automobile parking 
and drive areas, and Portland cement concrete (PCC) pavements in the loading dock area, along 
with some areas of concrete flatwork and landscaped planters. The existing pavements are in 
poor to fair condition with areas of moderate to severe cracking throughout.  
 
Topographic information was obtained from preliminary grading plans prepared by  
Walden and Associates. The plans indicate that the current site topography surrounding Building 
B generally slopes downward to the north at an estimated gradient of less than 2 percent. 
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Based on information provided by the client, we understand that consideration is being given to 
raising the current site grades within the existing AC pavements west of Building B by 8 to 15± 
inches, and also raising the current site grades within the existing loading dock area to match the 
adjacent AC pavement elevations. The proposed site improvements areas are identified on the 
Boring Location Plan, included as Plate 1 of this report. The proposed site improvements may 
also include the construction of new site walls and flatwork areas. 

Field Exploration 

The subsurface exploration conducted for this project consisted of three (3) borings (identified 
as Boring Nos. B-1, B-2 and B-3) advanced to depths of 3 to 5± feet below the existing site 
grades. The borings were advanced using manually operated hand auger equipment. All of the 
borings were logged during drilling by a member of our staff.  
 
At the boring locations, a portable coring rig equipped with a 5-inch-diameter diamond-tipped 
core barrel was used to core through the existing pavements, and the thicknesses of the existing 
pavement sections were determined. Representative samples of the near-surface soils were also 
obtained for soil classification and laboratory testing. 
  
The approximate locations of the borings are indicated on the Boring Location Plan, included as 
Plate 1 of this report. The Boring Logs, which illustrate the conditions encountered at the boring 
locations, as well as the results of some of the laboratory testing, are also included with this 
report. 

Geotechnical Conditions 

Asphaltic Concrete Pavements 

AC pavements were encountered at the ground surface at Boring Nos. B-1 and B-2. A summary 
of the AC pavement thicknesses is presented below: 
 

Boring Location 
Asphaltic Concrete 
Thickness (inches) 

Aggregate Base 
Thickness (inches) 

B-1 4 13 

B-2 3 17 

Portland Cement Concrete Pavements 

Boring No. B-3 was performed within the existing loading dock area. The pavement section 
encountered at Boring No. B-3 consists of 6¼± inches of Portland cement concrete. No steel 
reinforcement was observed at this boring location. 

Artificial Fill 

Artificial fill soils were encountered beneath the existing pavements at all of the boring locations, 
extending to the maximum depth explored of 5± feet below the existing site grades. The artificial 
fill soils generally consist of medium stiff to stiff fine sandy clays and medium dense clayey fine 
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sands and fine to medium sands with varying clay, silt and fine to coarse gravel content. Boring 
No. B-2 encountered a soil stratum consisting of medium dense fine sandy silt at depths of 3½ 
to 5± feet. The fill soils possess a disturbed appearance, resulting in their classification as artificial 
fill. It should be noted that Boring Nos. B-1 and B-3 were terminated at 3± feet due to refusal on 
large size material, presumably PCC fragments. 

Groundwater 

Free water was not encountered during the drilling of any of the borings. Based on the lack of 
any water within the borings, and the moisture contents of the recovered soil samples, the static 
groundwater is considered to have existed at a depth in excess of 5 feet at the time of the 
subsurface exploration. 
 
As part of our research, we reviewed available groundwater data in order to determine the historic 
high groundwater level for the site. The primary reference used to determine the historic 
groundwater depths in this area is the CGS Open File Report 2000-013, the Seismic Hazard Zone 
Report for the El-Toro 7.5-Minute Quadrangle, which indicates that the historic high groundwater 
level for the site is 10 feet below the ground surface. Recent water level data was obtained from 
the California State Water Resources Control Board, GeoTracker, website, 
http://geotracker.waterboards.ca.gov/. Several monitoring wells in this database are located 
approximately 2,500 feet west from the site. Water level readings within these monitoring wells 
indicate a high groundwater level of 72± feet below the ground surface, in June 2007. 

Laboratory Testing 

The soil samples recovered from the subsurface exploration were returned to our laboratory for 
further testing to determine selected physical and engineering properties of the soils. The tests 
are briefly discussed below. It should be noted that the test results are specific to the actual 
samples tested, and variations could be expected at other locations and depths. 

Classification 

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in 
accordance with ASTM D-2488. The field identifications were then supplemented with additional 
visual classifications and/or by laboratory testing. The USCS classifications are shown on the 
Boring Logs and are periodically referenced throughout this report. 

Moisture Content 

The moisture contents were determined in accordance with ASTM D-2216. These test results are 
expressed as a percentage of the dry weight and presented on the Boring Logs. 

R-value 

R (resistance)-value testing was conducted on two (2) representative soil samples obtained from 
the near-surface soils at the site. The R-value was determined in accordance with CA Test Method 
301. This test provides a measure of the pavement support characteristics of the soils, and is 
used in the pavement thickness design procedure. The results of the R-value testing are presented 
below: 
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Sample ID R-Value 

B-2 @ 2-5 feet 34 

B-3 @ 0-3 feet 24 

 
Based on the results of R-value testing, the pavement sections for the proposed pavements are 
recommended to be designed for an R-value of 20. 

Seismic Design Considerations 

Seismic Design Parameters 

Based on standards in place at the time of this report, the proposed development is expected to 
be designed in accordance with the requirements of the 2019 CBC, which was adopted on January 
1, 2020. 
 
The 2019 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD Seismic 
Design Maps Tool, a web-based software application available at the website 
www.seismicmaps.org. This software application calculates seismic design parameters in 
accordance with several building code reference documents, including the ASCE 7-16, upon which 
the 2019 CBC is based. The application utilizes a database of risk-targeted maximum considered 
earthquake (MCER) site accelerations at 0.01-degree intervals for each of the code documents. 
The table below was created using data obtained from the application. The output generated 
from this program is enclosed as Plate E-1. 
 

2019 CBC SEISMIC DESIGN PARAMETERS 
 

Parameter Value 

Mapped Spectral Acceleration at 0.2 sec Period SS 1.253 

Mapped Spectral Acceleration at 1.0 sec Period S1 0.448 

Site Class --- D 

Site Modified Spectral Acceleration at 0.2 sec Period SMS 1.253 

Site Modified Spectral Acceleration at 1.0 sec Period SM1 0.830 

Design Spectral Acceleration at 0.2 sec Period SDS 0.835 

Design Spectral Acceleration at 1.0 sec Period SD1 0.553 

 

Geotechnical Design Considerations 

The existing pavements within the site improvement areas are in poor to fair condition with some 
areas of moderate to severe cracking throughout. The near-surface soils encountered at the 
boring locations generally consist of medium stiff to stiff fine sandy clays and medium dense 
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clayey fine sands. Based on the results of R-value testing, the near-surface soils possess fair 
pavement support characteristics. 
 
Based on the existing subsurface conditions, it is recommended that a 2-inch thick grind over the 
existing AC pavements be performed prior to the placement of fill, aggregate base, and or asphalt. 
It is also recommended that existing PCC pavements east of Building B be sawcut to facilitate the 
construction of the recommended minimum PCC pavement sections. However, remedial grading 
will be necessary to provide a layer of uniform support for new foundations.  

Site Grading Recommendations 

Site Preparation  

Grinding of the existing pavements will be required to facilitate the placement of fill, aggregate 
base, asphalt, and Portland cement concrete. However, demolition of the existing concrete 
flatwork or pavements may be necessary to facilitate the construction of new site walls. 
Demolition should include any subsurface improvements that will not remain in place with the 
new development. Debris resultant from demolition should be disposed of off-site. Alternatively, 
concrete and asphalt debris may be pulverized to a maximum 2-inch particle size, well mixed with 
the on-site soils, and incorporated into new structural fills or it may be crushed and made into 
crushed miscellaneous base (CMB). 

Treatment of Existing Soils: Flatwork, Parking and Drive Areas 

Based on economic considerations, overexcavation of the existing near-surface soils in the new 
flatwork, parking and drive areas is not considered warranted, with the exception of areas where 
lower strength or unstable soils are identified by the geotechnical engineer during grading. 
Subgrade preparation in the new flatwork, parking and drive areas should initially consist of 
removal of all soils disturbed during demolition operations. It should be noted that no remedial 
grading will be necessary within the existing pavements that will receive fill, as long as a 2-inch 
thick grind is performed prior to the placement of fill, aggregate base, asphalt, and/or Portland 
cement concrete. 

 
If demolition of the existing improvements is required, it is recommended that the geotechnical 
engineer evaluate the subgrade to identify any areas of additional unsuitable soils. Any such 
materials should be removed to a level of firm and unyielding soil. The exposed subgrade soils 
should then be scarified to a depth of 12± inches, moisture conditioned to within 2 to 4 percent 
above the optimum moisture content, and recompacted to at least 90 percent of the ASTM D-
1557 maximum dry density. Based on the presence of variable strength surficial soils throughout 
the site, it is expected that some isolated areas of additional overexcavation may be required to 
remove zones of lower strength, unsuitable soils.  

 
The grading recommendations presented above for the proposed flatwork, parking and drive 
areas assume that the owner and/or developer can tolerate minor amounts of settlement within 
the proposed flatwork, parking and drive areas. The grading recommendations presented above 
do not completely mitigate the extent of existing fill soils that may be present in the flatwork, 
parking and drive areas. As such, some settlement and associated pavement distress could occur. 
Typically, repair of such distressed areas involves significantly lower costs than completely 
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mitigating these soils at the time of construction. If the owner cannot tolerate the risk of such 
settlements, the flatwork, parking and drive areas should be overexcavated to a depth of 2 feet 
below proposed pavement subgrade elevation, with the resulting soils replaced as compacted 
structural fill. 

Treatment of Existing Soils:  Retaining Walls and Site Walls 

The existing soils within the areas of any proposed retaining walls should be overexcavated to a 
depth of 1 foot below foundation bearing grade and replaced as compacted structural fill. 
Additional overexcavation should be performed to remove all undocumented fill soils. The 
foundation areas for non-retaining site walls should be overexcavated to a depth of 1 foot below 
proposed foundation bearing grade. The overexcavation subgrade soils should be evaluated by 
the geotechnical engineer prior to scarifying, moisture conditioning, and recompacting the upper 
12 inches of exposed subgrade soils.  The previously excavated soils may then be replaced as 
compacted structural fill. 

Utility Trench Backfill 

In general, all utility trench backfill should be compacted to at least 90 percent of the ASTM D-
1557 maximum dry density. Compacted trench backfill should conform to the requirements of the 
local grading code, and more restrictive requirements may be indicated by the city of Lake Forest.  
All utility trench backfills should be witnessed by the geotechnical engineer. The trench backfill 
soils should be compaction tested where possible; probed and visually evaluated elsewhere. 

 
Utility trenches which parallel a footing, and extending below a 1h:1v plane projected from the 
outside edge of the footing should be backfilled with structural fill soils, compacted to at least 90 
percent of the ASTM D-1557 standard.  Pea gravel backfill should not be used for these trenches. 

Fill Placement 

• Fill soils should be placed in thin (6± inches), near-horizontal lifts, moisture 
conditioned to within 2 to 4 percent above the optimum moisture content, and 
compacted. 

• On-site soils may be used for fill provided they are cleaned of any debris to the 
satisfaction of the geotechnical engineer. 

• All grading and fill placement activities should be completed in accordance with the 
requirements of the 2019 CBC and the grading code of the city of Lake Forest.  

• All fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum 
dry density. Fill soils should be well mixed. 

• Compaction tests should be performed periodically by the geotechnical engineer as 
random verification of compaction and moisture content. These tests are intended to 
aid the contractor. Since the tests are taken at discrete locations and depths, they 
may not be indicative of the entire fill and therefore should not relieve the contractor 
of his responsibility to meet the job specifications. 
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Construction Considerations 

Moisture Sensitive Subgrade Soils 

Most of the near-surface soils possess appreciable clay content and may become unstable if 
exposed to significant moisture infiltration or disturbance by construction traffic. The site should, 
therefore, be graded to prevent ponding of surface water and to prevent water from running into 
excavations. 
 
If the construction schedule dictates that site grading will occur during a period of wet weather, 
allowances should be made for costs and delays associated with drying the on-site soils or import 
of a drier, less moisture sensitive fill material. Grading during wet or cool weather may also 
increase the depth of overexcavation within the proposed site improvement areas as well as the 
need for subgrade stabilization. 

Excavation Considerations 

The near-surface soils generally consist of fine sandy clays and clayey fine sands. These materials 
may be subject to caving within shallow excavations. Where caving occurs within shallow 
excavations, flattened excavation slopes may be sufficient to provide excavation stability. Deeper 
excavations may require some form of external stabilization such as shoring or bracing. 
Maintaining adequate moisture content within the near-surface soils will improve excavation 
stability. Temporary excavation slopes within sandy soils should be no steeper than 2h:1v. 
Temporary excavation slopes within predominantly clayey soils should be no steeper than 
1½h:1v. All excavation activities on this site should be conducted in accordance with Cal-OSHA 
regulations. 

Groundwater 

Groundwater was not encountered at any of the boring locations, which extended to a depth of 
5± feet below the existing site grades. Groundwater is therefore not expected to impact the 
grading or foundation construction activities. 

Foundation Design and Construction 

Based on the preceding grading recommendations, it is assumed that the new site walls will be 
underlain by structural fill soils used to replace the upper portion of the existing soils. The new 
structural fill soils are expected to extend to a depth of at least 1 foot below foundation bearing 
grades, underlain by existing soils that have been densified in place. Based on this subsurface 
profile, the proposed site walls may be supported on shallow foundations. 

Conventional Spread Footing Foundation Design Parameters 

New square and rectangular footings may be designed as follows: 
 

• Maximum, net allowable soil bearing pressure:  1,000 lbs/ft2. 
 

• Minimum wall/column footing width:  14 inches/24 inches. 
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• Minimum longitudinal steel reinforcement within strip footings: Four (4) No. 5 rebars (2 

top and 2 bottom) due to presence of clay soils at the subject site.   
  

• Minimum foundation embedment: 18 inches into newly placed structural fill soils, and at 
least 24 inches below adjacent grade. 

 
The allowable bearing pressure presented above may be increased by one-third when considering 
short duration wind or seismic loads. The minimum steel reinforcement recommended above is 
based on geotechnical considerations; additional reinforcement may be necessary for structural 
considerations. The actual design of the foundations should be determined by the structural 
engineer. 

Foundation Construction 

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed 
in the Site Grading Recommendations of this report. It is further recommended that the 
foundation subgrade soils be evaluated by the geotechnical engineer immediately prior to steel 
or concrete placement. Soils suitable for direct foundation support should consist of newly placed 
structural fill, compacted to at least 90 percent of the ASTM D-1557 maximum dry density. Any 
unsuitable materials should be removed to a depth of suitable bearing compacted structural fill, 
with the resulting excavations backfilled with compacted fill soils. As an alternative, lean concrete 
slurry (500 to 1,500 psi) may be used to backfill such isolated overexcavations. 
 
The foundation subgrade soils should also be properly moisture conditioned to 2 to 4 percent 
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade. Since 
it is typically not feasible to increase the moisture content of the foundation subgrade soils once 
rough grading has been completed, care should be taken to maintain the moisture content of the 
subgrade soils throughout the construction process. 

Estimated Foundation Settlements 

Post-construction total and differential settlements of shallow foundations designed and 
constructed in accordance with the previously presented recommendations are estimated to be 
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a 
30-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch. 

Lateral Load Resistance 

Lateral load resistance will be developed by a combination of friction acting at the base of 
foundations and slabs and the passive earth pressure developed by footings below grade.  The 
following friction and passive pressure may be used to resist lateral forces:  

 
• Passive Earth Pressure:  250 lbs/ft3 
• Friction Coefficient:  0.27 

 
These are allowable values, and include a factor of safety. When combining friction and passive 
resistance, the passive pressure component should be reduced by one-third. These values assume 
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that footings will be poured directly against compacted structural fill. The maximum allowable 
passive pressure is 2,500 lbs/ft2. 

Retaining Wall Design and Construction 

Although not indicated on the site plan, some small (less than 3 to 4 feet in height) retaining 
walls may be required to facilitate the new site grades. The parameters recommended for use in 
the design of these walls are presented below. 

Retaining Wall Design Parameters 

Based on the soil conditions encountered at the boring locations, the following parameters may 
be used in the design of new retaining walls for this site. We have provided parameters assuming 
the use of on-site soils for retaining wall backfill. The on-site soils generally consist of sandy clays 
and clayey sands. These materials are expected to possess a friction angle of at least 27 degrees 
when compacted to 90 percent of the ASTM-1557 maximum dry density.  
 
If desired, SCG could provide design parameters for an alternative select backfill material behind 
the retaining walls. The use of select backfill material could result in lower lateral earth pressures. 
In order to use the design parameters for the imported select fill, this material must be placed 
within the entire active failure wedge. This wedge is defined as extending from the heel of the 
retaining wall upwards at an angle of approximately 60° from horizontal. If select backfill material 
behind the retaining wall is desired, SCG should be contacted for supplementary 
recommendations. 

RETAINING WALL DESIGN PARAMETERS 

 
Design Parameter 

Soil Type 

On-Site Clayey Sands and Sandy 
Clays 

Internal Friction Angle () 27 

Unit Weight 120 lbs/ft3 

Equivalent 

Fluid Pressure: 

Active Condition 
(level backfill) 45 lbs/ft3 

Active Condition 

(2h:1v backfill) 85 lbs/ft3 

At-Rest Condition 

(level backfill) 65 lbs/ft3 

 
The walls should be designed using a soil-footing coefficient of friction of 0.27 and an equivalent 
passive pressure of 250 lbs/ft3. The structural engineer should incorporate appropriate factors of 
safety in the design of the retaining walls. 
 
The active earth pressure may be used for the design of retaining walls that do not directly 
support structures or support soils that in turn support structures and which will be allowed to 
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect 
such as those which will support foundation bearing soils, or which will support foundation loads 
directly.  
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Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as 
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive 
resistance due to the potential for the material to become disturbed or degraded during the life 
of the structure. 

Seismic Lateral Earth Pressures  

In accordance with the 2019 CBC, any retaining walls more than 6 feet in height must be designed 
for seismic lateral earth pressures. If walls 6 feet or more are required for this site, the 
geotechnical engineer should be contacted for supplementary seismic lateral earth pressure 
recommendations. 

Retaining Wall Foundation Design 

The retaining wall foundations should be supported within newly placed compacted structural fill, 
extending to a depth of at least 1 foot below proposed foundation bearing grade. Foundations to 
support new retaining walls should be designed in accordance with the general Foundation Design 
Parameters presented in a previous section of this report. 

Backfill Material 

With the exception of fine sandy clays, the on-site soils may be used to backfill the retaining 
walls. However, all backfill material placed within 3 feet of the back wall face should have a 
particle size no greater than 3 inches. The retaining wall backfill materials should be well graded.  

 
It is recommended that a prefabricated drainage composite such as the MiraDRAIN 6000XL (or 
approved equivalent), which is specifically designed for use behind retaining walls, be placed 
against the face of the retaining walls. The drainage composite should be installed in accordance 
with the manufacturer’s specifications and extend from the top of the retaining wall footing to 
within 1 foot of the ground surface on the back side of the retaining wall. If the backfill soils are 
not covered by an impermeable surface, such as a structure or pavement, a 12-inch thick layer 
of a low permeability soil should be placed over the backfill to reduce surface water migration to 
the underlying soils.  
 
All retaining wall backfill should be placed and compacted under engineering controlled conditions 
in the necessary layer thicknesses to ensure an in-place density between 90 and 93 percent of 
the maximum dry density as determined by the Modified Proctor test (ASTM D1557). Care should 
be taken to avoid over-compaction of the soils behind the retaining walls, and the use of heavy 
compaction equipment should be avoided.  

Subsurface Drainage 

As previously indicated, the retaining wall design parameters are based upon drained backfill 
conditions. Consequently, some form of permanent drainage system will be necessary in 
conjunction with the appropriate backfill material. Subsurface drainage may consist of either: 
 

• A weep hole drainage system typically consisting of a series of 4-inch diameter holes in 
the wall situated slightly above the ground surface elevation on the exposed side of the 
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wall and at an approximate 8-foot on-center spacing. The weep holes should include a 2 
cubic foot pocket of open graded gravel, surrounded by an approved geotextile fabric, at 
each weep hole location.  

 
• A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot of 

drain placed behind the wall, above the retaining wall footing. The gravel layer should be 
wrapped in a suitable geotextile fabric to reduce the potential for migration of fines. The 
footing drain should be extended to daylight or tied into a storm drainage system. 

Pavement Design Recommendations 

Site preparation in the pavement area should be completed as previously recommended in the 
Site Grading Recommendations section of this report. The subsequent pavement 
recommendations assume proper drainage and construction monitoring, and are based on either 
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these 
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year 
pavement service life. 

Pavement Subgrades 

It is anticipated that the new pavements will be primarily supported on the existing pavements 
or a layer of compacted structural fill, consisting of scarified, thoroughly moisture conditioned and 
recompacted existing soils. The existing soils generally consist of sandy clays and clayey sands. 
Based on the results of R-value testing, the proposed pavements are recommended to be 
designed for an R-value of 20. Any fill material imported to the site should have support 
characteristics equal to or greater than that of the on-site soils and be placed and compacted 
under engineering controlled conditions.  It may be desirable to perform R-value testing after the 
completion of rough grading to verify the R-value of the as-graded pavement subgrade. 

New Asphaltic Concrete Pavement Sections 

Presented below are the recommended thicknesses for new flexible pavement structures 
consisting of asphaltic concrete over a granular base. The pavement designs are based on the 
traffic indices (TI’s) indicated. The client and/or civil engineer should verify that these TI’s are 
representative of the anticipated traffic volumes. If the client and/or civil engineer determine that 
the expected traffic volume will exceed the applicable traffic index, we should be contacted for 
supplementary recommendations. The design traffic indices equate to the following approximate 
daily traffic volumes over a 20-year design life, assuming six operational traffic days per week. 
 

Traffic Index No. of Heavy Trucks per Day 

4.0 0 

5.0 1 

6.0 3 

7.0 11 

8.0 35 

 
For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor trailer 
unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for 1,000 
automobiles per day. 
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The recommended thicknesses for new flexible pavement structures consisting of asphaltic 
concrete over a granular base are presented below. The recommended thicknesses were 
calculated using the Caltrans design method, and were based on an R-value of 20, which is 
considered to be representative of the site. 
 

ASPHALT PAVEMENTS (R = 20) 

 
Materials 

Thickness (inches) 

Automobile 

Parking and Drives 

(TI = 4.0 & 5.0) 

Truck Traffic 

(TI = 6.0) (TI = 7.0) (TI = 8.0) 

Asphalt Concrete 3 3½ 4 5 

Aggregate Base 8 10 12 14 

Compacted Subgrade 12 12 12 12 

 
The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557 
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the 
batch plant-reported maximum density. The aggregate base course may consist of crushed 
aggregate base (CAB) or crushed miscellaneous base (CMB), which is a recycled gravel, asphalt 
and concrete material. The gradation, R-Value, Sand Equivalent, and Percentage Wear of the CAB 
or CMB should comply with appropriate specifications contained in the current edition of the 
“Greenbook” Standard Specifications for Public Works Construction. 

Full-Depth Asphaltic Concrete 

Presented below are the recommended thicknesses for new flexible pavement structures 
consisting of full-depth asphaltic concrete. The pavement designs are based on the TI’s indicated 
below: 
 

FULL-DEPTH ASPHALT PAVEMENTS (R = 20) 

 
Materials 

Thickness (inches) 

Automobile 

Parking and Drives 
(TI = 4.0 & 5.0) 

Truck Traffic 

(TI = 6.0) (TI = 7.0) (TI = 8.0) 

Asphalt Concrete 6½ 8 10½ 12½ 

Compacted Subgrade 
(90% minimum compaction) 

12 12 12 12 

 
The asphaltic concrete should be compacted to at least 95 percent of the batch plant-reported 
maximum density. 
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Portland Cement Concrete 

The preparation of the subgrade soils within concrete pavement areas should be performed as 
previously described for the proposed asphalt pavement areas. Alternatively, it is recommended 
that the existing PCC pavements east of Building B be sawcut to facilitate the construction of the 
recommended minimum PCC pavement section presented below. The minimum recommended 
thicknesses for the Portland Cement Concrete (PCC) pavement sections are as follows: 
 

PORTLAND CEMENT CONCRETE PAVEMENTS (R = 20) 

Materials 

Thickness (inches) 

Automobile and 
Light Truck Traffic 

(TI = 5.0 & 6.0) 

Moderate Truck 
Traffic  

(TI =7.0) 

Heavy Truck Traffic  
(TI =8.0) 

PCC 5 5½ 7 

Compacted Subgrade 

(95% minimum compaction) 
12 12 12 

 
The concrete should have a 28-day compressive strength of at least 3,000 psi. Reinforcing within 
all pavements should be designed by the structural engineer. The maximum joint spacing within 
all of the PCC pavements is recommended to be equal to or less than 30 times the pavement 
thickness. The actual joint spacing and reinforcing of the Portland cement concrete pavements 
should be determined by the structural engineer. 

Closure 

We sincerely appreciate the opportunity to be of service on this project.  We look forward to 
providing additional consulting services during the course of the project. If we may be of further 
assistance in any manner, please contact our office. 
 
Respectfully Submitted, 
 

SOUTHERN CALIFORNIA GEOTECHNICAL, INC. 
 
 
 
 
Joseph Lozano Leon    Robert G. Trazo, M.Sc., GE 2655 
Staff Engineer     Principal Engineer 
 
Distribution: (1) Addressee  
 
Enclosures:  Plate 1: Boring Location Plan 

Boring Logs and Legend   
Plate E-1: Seismic Design Parameters 
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  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  
SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   
    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE

GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -

SAND MIXTURES, LITTLE OR NO

FINES

SILTY GRAVELS, GRAVEL - SAND -

SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,

GRAVEL - SAND MIXTURES, LITTLE

OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,

GRAVELLY SAND, LITTLE OR NO

FINES

SILTS

AND

CLAYS

MORE THAN 50%

OF MATERIAL IS

LARGER THAN

NO. 200 SIEVE

SIZE

MORE THAN 50%

OF MATERIAL IS

SMALLER THAN

NO. 200 SIEVE

SIZE

MORE THAN 50%

OF COARSE

FRACTION

PASSING ON NO.

4 SIEVE

MORE THAN 50%

OF COARSE

FRACTION

RETAINED ON NO.

4 SIEVE

CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE

GRAINED

SOILS

SYMBOLSMAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT

MIXTURES

CLAYEY SANDS, SAND - CLAY

MIXTURES

INORGANIC SILTS AND VERY FINE

SANDS, ROCK FLOUR, SILTY OR

CLAYEY FINE SANDS OR CLAYEY

SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO

MEDIUM PLASTICITY, GRAVELLY

CLAYS, SANDY CLAYS, SILTY CLAYS,

LEAN CLAYS

ORGANIC SILTS AND ORGANIC

SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR

DIATOMACEOUS FINE SAND OR

SILTY SOILS

INORGANIC CLAYS OF HIGH

PLASTICITY

ORGANIC CLAYS OF MEDIUM TO

HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH

HIGH ORGANIC CONTENTS

SILTS

AND

CLAYS

GRAVELS WITH

FINES

SAND

AND

SANDY

SOILS

(LITTLE OR NO FINES)

SANDS WITH

FINES

LIQUID LIMIT

LESS THAN 50

LIQUID LIMIT

GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL

AND

GRAVELLY

SOILS

(APPRECIABLE

AMOUNT OF FINES)

(APPRECIABLE

AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY

SANDS, LITTLE OR NO FINES

CLEAN

GRAVELS

......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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4-inches Asphaltic concrete, over 13-inches aggregate base

FILL:  Light Gray Brown to Gray Brown fine Sandy Clay, trace
medium Sand, trace Silt, trace fine to coarse Gravel, trace Iron
oxide staining, medium stiff to stiff-moist

Boring Terminated at 3' due to Large Size Materials (Possibly
PCC Fragments)

JOB NO.:   19G140-2

PROJECT:   Proposed Site Improvements

LOCATION:   Lake Forest, California

BORING NO.
B-1

PLATE  B-1

DRILLING DATE:   6/30/20

DRILLING METHOD:   Hand Auger

LOGGED BY:  Oscar Sandoval
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3-inches Asphaltic concrete, over 17-inches aggregate base

FILL:  Light Gray Brown fine to medium Sand, trace Silt, trace
fine to coarse Gravel, trace Clay nodules, medium
dense-damp

FILL:  Gray Brown fine Sandy Clay, trace Silt, trace fine to
coarse Gravel, trace Iron oxide staining, stiff-moist

FILL:  Light Gray Brown fine Sandy Silt, trace Clayey nodules,
trace Iron oxide staining, mottled, medium dense-very moist

Boring Terminated at 5'

JOB NO.:   19G140-2

PROJECT:   Proposed Site Improvements

LOCATION:   Lake Forest, California

BORING NO.
B-2

PLATE  B-2

DRILLING DATE:   6/30/20

DRILLING METHOD:   Hand Auger

LOGGED BY:  Oscar Sandoval
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6¼-inches Portland cement concrete

FILL:  Gray Brown fine Sandy Clay to Clayey fine Sand, trace
Silt, trace fine to coarse Gravel, stiff to medium dense-moist to
very moist

Boring Terminated at 3' due to Large Size Materials (Possibly
PCC Fragments)

JOB NO.:   19G140-2

PROJECT:   Proposed Site Improvements

LOCATION:   Lake Forest, California

BORING NO.
B-3

PLATE  B-3

DRILLING DATE:   6/30/20

DRILLING METHOD:   Hand Auger

LOGGED BY:  Oscar Sandoval
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PROPOSED SITE IMPROVEMENTS

DRAWN:  JLL

CHKD:  RGT

SCG PROJECT

19G140-2

PLATE E-1

SEISMIC DESIGN PARAMETERS - 2019 CBC

LAKE FOREST, CALIFORNIA

SOURCE: SEAOC/OSHPD Seismic Design Maps Tool

<https://seismicmaps.org/>
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  1 
 
 

1.0 Introduction 

1.1  Purpose of Analysis and Study Objectives 

This noise assessment was prepared to evaluate the potential noise impacts for the project study area 
and to recommend noise mitigation measures, if necessary, to minimize the potential noise impacts. The 
assessment was conducted and compared to the noise standards set‐forth by the Federal, State and 
Local agencies. Consistent with the City’s Noise Guidelines, the project must demonstrate compliance to 
the applicable noise criterion as outlined within the City’s Public Safety Element and Municipal Code.  

 The following is provided in this report: 

 A description of the study area and the proposed project 

 Information regarding the fundamentals of noise 

 A description of the local noise guidelines and standards 

 An analysis of traffic noise impacts from the project site  

 An analysis of stationary noise impacts from the project site 

 An analysis of construction noise impacts 

1.2  Site Location and Study Area 

The project site is located south of Commercentre Drive between Alton Parkway and Bake Parkway in 
the City of Lake Forest, California, as shown in Exhibit A. The site’s land use is currently classified as Light 
Industrial in the City of Lake Forest General Plan. The project is surrounded by light industrial uses, with 
open  space  to  the  southwest  and  low  density  residential  uses  located  approximately  465  feet  (142 
meters) northwest of the project site.  

1.3 Proposed Project Description 

The  previous  development  consisted  of  64,413  square  feet  (SF)  of  general  light  industrial  uses.  The 
project proposes to redesign and re‐use the existing  light  industrial use as a mini‐storage facility and 
expand the existing building by 43,577 SF to 107,990 SF. Exhibit B demonstrates the site plan for the 
project.  

Construction activities within the Project area will consist of demolition of some interior portions of the 
building, together with some external paving and walls from the old loading dock area;  building, paving, 
and architectural coating.    



Exhibit A
Location Map
Arctic Ocean Storage Project
Noise Impact Analysis

Source: Google Earth, 2020

Jackson Ave

I‐15 

I‐215 SB

I‐215 NB

Murrieta Hot Springs Rd



Exhibit B
Site Plan

Arctic Ocean Storage Project

Noise Impact Analysis

<<: •. . . \ \ ~ -,~-' 
.. \ ,,,. ., 
\ _., - . '~\~\ 

' . 
' , 

' . . . 
. ' 
' 

\ 



Arctic Ocean Storage Project 
Noise Impact Analysis 
City of Lake Forest, CA  Fundamentals of Noise 
 

   
  4 
 
 

2.0 Fundamentals of Noise 

This section of the report provides basic information about noise and presents some of the terms used 
within the report. 

2.1  Sound, Noise and Acoustics 

Sound is a disturbance created by a moving or vibrating source and is capable of being detected by the 
hearing  organs.  Sound may  be  thought  of  as mechanical  energy  of  a moving  object  transmitted  by 
pressure waves  through  a medium  to  a  human  ear.  For  traffic,  or  stationary  noise,  the medium  of 
concern is air. Noise is defined as sound that is loud, unpleasant, unexpected, or unwanted. 

2.2  Frequency and Hertz 

A  continuous  sound  is  described  by  its  frequency 
(pitch)  and  its  amplitude  (loudness).  Frequency 
relates  to  the  number  of  pressure  oscillations  per 
second. Low‐frequency sounds are low in pitch (bass 
sounding)  and  high‐frequency  sounds  are  high  in 
pitch (squeak). These oscillations per second (cycles) 
are commonly referred to as Hertz (Hz). The human 
ear can hear from the bass pitch starting out at 20 Hz 
all the way to the high pitch of 20,000 Hz.  

2.3  Sound Pressure Levels and Decibels 

The amplitude  of  a  sound  determines  it  loudness. 
The loudness of sound increases or decreases as the 
amplitude  increases  or  decreases.  Sound  pressure 
amplitude is measure in units of micro‐Newton per 
square inch meter (N/m2), also called micro‐Pascal 
(µPa).  One  µPa  is  approximately  one  hundred 
billionths  (0.00000000001)  of  normal  atmospheric 
pressure. Sound pressure level (SPL or Lp) is used to 
describe  in  logarithmic  units  the  ratio  of  actual 
sound  pressures  to  a  reference  pressure  squared. 
These units are called decibels abbreviated dB.  Exhibit C illustrates references sound levels for different 
noise sources. 

2.4  Addition of Decibels 

Because decibels are on a  logarithmic scale, sound pressure levels cannot be added or subtracted by 
simple plus or minus addition. When two sounds or equal SPL are combined, they will produce an SPL 3 
dB greater than the original single SPL. In other words, sound energy must be doubled to produce a 3 dB 
increase. If two sounds differ by approximately 10 dB, the higher sound level is the predominant sound. 

Exhibit C:   Typical A‐Weighted Noise Levels 

TYPICAL SOUND LEVELS FROM 
INDOOR AND OUTDOOR NOISE SOURCES 

COMMON OUTDOOR 
NOISE LEVELS 

Jot Flyover ot 1000 ft. 

Gos Lawn Mower ot 3 f t. 

Diesel Tn.1ck at 50 ft_ 

Noise Urban Daytime 

Goa Lawn Mow•r at 1 00 ft. 

Commercial Neo 

1-teavy Tt0ffic ot 300 ft. 

Quiet Urban Daytime 

Quiet Urban Nighttime 

Quiet Suburban Nighttime 

Quiet Rural Nighttime 

NOISE LEVEL 
(dBA) 

COMMON INDOOR 
NOISE LEVELS 

110 Rock Bond 

100 Inside Subwoy Train (New VOik) 

90 
food Blender ot J ft. 

80 
Corb<Jgt:1 Oi:s:p0ec:il at 3 ft. 

Shoulln<J ot J ft. 

70 Vacuum Cle<lner at 10 ft . 

Normal Speech at 3 ft. 

60 

Lorge Busines:, Office 

50 
Dishwasher Next Room 

SITl<III Theatre, Large Conference 

40 Room (Bockg,o.,nd) 

30 
Librory 

Bedroom ot Night 

Concert H<l11 (Eklckground) 

20 

Recording Studio 

10 

Thr~hold of Hearing 

0 
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2.5  Human Response to Changes in Noise Levels 

In  general,  the  healthy  human  ear  is most  sensitive  to  sounds  between  1,000 Hz  and  5,000 Hz,  (A‐
weighted scale) and it perceives a sound within that range as being more intense than a sound with a 
higher or lower frequency with the same magnitude. For purposes of this report as well as with most 
environmental documents, the A‐scale weighting  is typically reported  in terms of A‐weighted decibel 
(dBA). Typically, the human ear can barely perceive the change in noise level of 3 dB.  A change in 5 dB 
is readily perceptible, and a change in 10 dB is perceived as being twice or half as loud. As previously 
discussed, a doubling of sound energy results in a 3 dB increase in sound, which means that a doubling 
of sound energy (e.g. doubling the volume of traffic on a highway) would result in a barely perceptible 
change in sound level. 

Changes in Intensity Level, 
dBA 

Changes in Apparent 
Loudness 

1  Not perceptible 

3  Just perceptible 

5  Clearly noticeable 

10  Twice (or half) as loud 
https://www.fhwa.dot.gov/environMent/noise/regulations_and_guidance/polguide/polguide02.cfm 

2.6  Noise Descriptors 

Noise in our daily environment fluctuates over time. Some noise levels occur in regular patterns, others 
are random. Some noise levels are constant while others are sporadic. Noise descriptors were created 
to describe the different time‐varying noise levels.  

A‐Weighted Sound Level: The sound pressure level in decibels as measured on a sound level meter using 
the A‐weighted filter network.  The A‐weighting filter de‐emphasizes the very low and very high frequency 
components of the sound in a manner similar to the response of the human ear.  A numerical method of 
rating human judgment of loudness. 

Ambient Noise Level: The composite of noise from all sources, near and far.  In this context, the ambient 
noise level constitutes the normal or existing level of environmental noise at a given location. 

Community Noise Equivalent Level (CNEL): The average equivalent A‐weighted sound level during a 24‐
hour day, obtained after addition of five (5) decibels to sound levels in the evening from 7:00 to 10:00 PM 
and after addition of ten (10) decibels to sound levels in the night before 7:00 AM and after 10:00 PM. 

Decibel (dB): A unit for measuring the amplitude of a sound, equal to 20 times the logarithm to the base 
10 of the ratio of the pressure of the sound measured to the reference pressure, which is 20 micro‐pascals. 

dB(A):  A‐weighted sound level (see definition above). 



Arctic Ocean Storage Project 
Noise Impact Analysis 
City of Lake Forest, CA  Fundamentals of Noise 
 

   
  6 
 
 

Equivalent Sound Level (LEQ): The sound level corresponding to a steady noise level over a given sample 
period with the same amount of acoustic energy as the actual time varying noise level.  The energy average 
noise level during the sample period. 

Habitable Room: Any room meeting the requirements of the Uniform Building Code or other applicable 
regulations which is intended to be used for sleeping, living, cooking or dining purposes, excluding such 
enclosed spaces as closets, pantries, bath or toilet rooms, service rooms, connecting corridors, laundries, 
unfinished attics, foyers, storage spaces, cellars, utility rooms and similar spaces.  

L(n): The A‐weighted sound level exceeded during a certain percentage of the sample time.  For example, 
L10 in the sound level exceeded 10 percent of the sample time.  Similarly, L50, L90 and L99, etc. 

Noise: Any unwanted sound or sound which is undesirable because it interferes with speech and hearing, 
or is intense enough to damage hearing, or is otherwise annoying.  The State Noise Control Act defines 
noise as "...excessive undesirable sound...". 

Outdoor  Living Area: Outdoor  spaces  that  are  associated with  residential  land uses  typically  used  for 
passive recreational activities or other noise‐sensitive uses.   Such spaces  include patio areas, barbecue 
areas,  jacuzzi  areas,  etc.  associated  with  residential  uses;  outdoor  patient  recovery  or  resting  areas 
associated with hospitals, convalescent hospitals, or rest homes; outdoor areas associated with places of 
worship which have a significant role  in services or other noise‐sensitive activities; and outdoor school 
facilities routinely used for educational purposes which may be adversely  impacted by noise.   Outdoor 
areas usually not  included  in  this definition are:    front yard areas, driveways, greenbelts, maintenance 
areas and storage areas associated with residential land uses; exterior areas at hospitals that are not used 
for patient activities; outdoor areas associated with places of worship and principally used for short‐term 
social gatherings; and, outdoor areas associated with school facilities that are not typically associated with 
educational uses prone to adverse noise impacts (for example, school play yard areas). 

Percent Noise Levels: See L(n). 

Sound Level  (Noise Level): The weighted sound pressure  level obtained by use of a sound  level meter 
having a standard frequency‐filter for attenuating part of the sound spectrum. 

Sound Level Meter: An instrument, including a microphone, an amplifier, an output meter, and frequency 
weighting networks for the measurement and determination of noise and sound levels. 

Single  Event Noise  Exposure  Level  (SENEL): The  dB(A)  level which,  if  it  lasted  for  one  second, would 
produce the same A‐weighted sound energy as the actual event. 

2.7  Traffic Noise Prediction 

Noise levels associated with traffic depends on a variety of factors: (1) volume of traffic, (2) speed of 
traffic, (3) auto, medium truck (2–3 axle) and heavy truck percentage (4 axle and greater), and sound 
propagation. The greater the volume of traffic, higher speeds and truck percentages equate to a louder 
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volume in noise. A doubling of the Average Daily Traffic (ADT) along a roadway will increase noise levels 
by approximately 3 dB; reasons for this are discussed in the sections above.  

2.8  Sound Propagation 

As sound propagates from a source it spreads geometrically. Sound from a small, localized source (i.e., a 
point source) radiates uniformly outward as it travels away from the source in a spherical pattern. The 
sound level attenuates at a rate of 6 dB per doubling of distance. The movement of vehicles down a 
roadway makes the source of the sound appear to propagate from a line (i.e., line source) rather than a 
point source. This line source results in the noise propagating from a roadway in a cylindrical spreading 
versus a spherical spreading that results from a point source. The sound level attenuates for a line source 
at a rate of 3 dB per doubling of distance. 

As noise propagates from the source, it  is affected by the ground and atmosphere. Noise models use 
hard site (reflective surfaces) and soft site (absorptive surfaces) to help calculate predicted noise levels. 
Hard site conditions assume no excessive ground absorption between the noise source and the receiver. 
Soft site conditions such as grass, soft dirt or landscaping attenuate noise at a rate of 1.5 dB per doubling 
of distance. When added to the geometric spreading, the excess ground attenuation results in an overall 
noise attenuation of 4.5 dB per doubling of distance for a line source and 7.5 dB per doubling of distance 
for a point source. 

Research has demonstrated that atmospheric conditions can have a significant effect on noise  levels 
when noise receivers are  located 200 feet from a noise source. Wind, temperature, air humidity and 
turbulence can further impact how far sound can travel. 
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3.0 Ground‐Bourne Vibration Fundamentals 

3.1  Vibration Descriptors 

Ground‐borne vibrations consist of rapidly fluctuating motions within the ground that have an average 
motion of zero.  The effects of ground‐borne vibrations typically only cause a nuisance to people, but at 
extreme vibration levels, damage to buildings may occur.  Although ground‐borne vibration can be felt 
outdoors, it is typically only an annoyance to people indoors where the associated effects of the shaking 
of a building can be notable.  Ground‐borne noise is an effect of ground‐borne vibration and only exists 
indoors, since it is produced from noise radiated from the motion of the walls and floors of a room and 
may also consist of the rattling of windows or dishes on shelves.  

Several different methods are used to quantify vibration amplitude. 

PPV – Known as the peak particle velocity (PPV) which is the maximum instantaneous peak in vibration 
velocity, typically given in inches per second. 

RMS – Known as root mean squared (RMS) can be used to denote vibration amplitude 

VdB – A commonly used abbreviation to describe the vibration level (VdB) for a vibration source. 

3.2  Vibration Perception 

Typically, developed areas are continuously affected by vibration velocities of 50 VdB or lower.  These 
continuous vibrations are not noticeable to humans whose threshold of perception is around 65 VdB.  
Outdoor sources that may produce perceptible vibrations are usually caused by construction equipment, 
steel‐wheeled trains, and traffic on rough roads, while smooth roads rarely produce perceptible ground‐
borne  noise  or  vibration.  To  counter  the  effects  of  ground‐borne  vibration,  the  Federal  Transit 
Administration (FTA) has published guidance relative to vibration impacts.   

The background vibration velocity  level  in  residential areas  is usually around 50 VdB.1   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. According to the FTA, fragile buildings can be exposed to ground‐borne vibration levels of 
0.3 inches per second without experiencing structural damage. 

 

 

1 FTA, Transit Noise and Vibration Impact Assessment Manual, September 2018. 
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3.3  Vibration Perception 

There are three main types of vibration propagation: surface, compression, and shear waves.  Surface 
waves, or Rayleigh waves, travel along the ground’s surface.  These waves carry most of their energy 
along an expanding circular wave front, similar to ripples produced by throwing a rock into a pool of 
water.   P‐waves, or  compression waves, are body waves  that  carry  their energy along an expanding 
spherical wave front.  The particle motion in these waves is longitudinal (i.e., in a “push‐pull” fashion).  
P‐waves are analogous to airborne sound waves. S‐waves, or shear waves, are also body waves that carry 
energy  along  an  expanding  spherical  wave  front.    However,  unlike  P‐waves,  the  particle  motion  is 
transverse, or side‐to‐side and perpendicular to the direction of propagation. 

As vibration waves propagate from a source, the vibration energy decreases in a logarithmic nature and 
the vibration levels typically decrease by 6 VdB per doubling of the distance from the vibration source.  
As stated above, this drop‐off rate can vary greatly depending on the soil but has been shown to be 
effective enough for screening purposes, in order to identify potential vibration impacts that may need 
to be studied through actual field tests. 
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4.0 Regulatory Setting 

The proposed project is located in the City of Lake Forest and noise regulations are addressed through 
the  efforts  of  various  federal,  state  and  local  government  agencies.  The  agencies  responsible  for 
regulating noise are discussed below. 

4.1  Federal Regulations 

The adverse impact of noise was officially recognized by the federal government in the Noise Control Act 
of 1972, which serves three purposes: 

 Publicize noise emission standards for interstate commerce 

 Assist state and local abatement efforts 

 Promote noise education and research 

The Federal Office of Noise Abatement and Control (ONAC) originally was tasked with implementing the 
Noise Control Act. However, it was eventually eliminated leaving other federal agencies and committees 
to  develop  noise  policies  and  programs.  Some  examples  of  these  agencies  are  as  follows:  The 
Department  of  Transportation  (DOT)  assumed  a  significant  role  in  noise  control  through  its  various 
agencies. The Federal Aviation Agency (FAA) is responsible to regulate noise from aircraft and airports. 
The Federal Highway Administration (FHWA) is responsible to regulate noise from the interstate highway 
system. The Occupational Safety and Health Administration (OSHA) is responsible for the prohibition of 
excessive noise exposure to workers.  

The  federal  government  advocates  that  local  jurisdiction  use  their  land  use  regulatory  authority  to 
arrange new development in such a way that “noise sensitive” uses are either prohibited from being 
constructed  adjacent  to  a  highway  or,  or  alternatively  that  the  developments  are  planned  and 
constructed in such a manner that potential noise impacts are minimized. 

Since the federal government has preempted the setting of standards for noise levels that can be emitted 
by  the  transportation  source,  the  City  is  restricted  to  regulating  the  noise  generated  by  the 
transportation system through nuisance abatement ordinances and land use planning. 

4.2  State Regulations 

Established  in 1973,  the California Department of Health Services Office of Noise Control  (ONC) was 
instrumental  in developing regularity  tools  to control and abate noise  for use by  local agencies. One 
significant model is the “Land Use Compatibility for Community Noise Environments Matrix.” The matrix 
allows the local jurisdiction to clearly delineate compatibility of sensitive uses with various incremental 
levels of noise. 

The State of California has established noise insulation standards as outlined in Title 24 and the California 
Building Code (CBC) which in some cases requires acoustical analyses to outline exterior noise levels and 
to  ensure  interior  noise  levels  do  not  exceed  the  interior  threshold.  The  State  mandates  that  the 
legislative body of each county and city adopt a noise element as part of its comprehensive general plan. 
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The  local noise element must  recognize  the  land use compatibility guidelines published by  the State 
Department of Health Services. The guidelines rank noise land use compatibility in terms of normally 
acceptable, conditionally acceptable, normally unacceptable, and clearly unacceptable as illustrated in 
Exhibit D. 

Exhibit D:   Land Use Compatibility Guidelines 
 

 

4.3  City of Lake Forest Noise Regulations 

The City of Lake Forest outlines their noise regulations and standards within the Public Safety Element 
from the General Plan and the Noise Ordinance from the Municipal Code.  
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City of Lake Forest General Plan 

Applicable policies and standards governing environmental noise in the City are set forth in the General 
Public Safety  Element. The City has outlined goals, policies and actions to reduce potential noise impacts 
and are presented below: 

Goals, Policies, and Actions 

Policies, goals and actions from the Public Safety Element include the following.  

PS‐6 Policies  

PS‐6.1 Land Use Planning. Require development and infrastructure projects to be consistent with the 
maximum allowable noise exposure standards identified in Table PS‐1 to ensure acceptable noise levels 
for existing and future development.  

PS‐6.2  Sensitive  Facilities.  Ensure  appropriate  mitigation  is  incorporated  into  the  design  of  noise‐
sensitive facilities to minimize noise impacts.  

PS‐6.3  Site  Design.  Require  site  planning  and  project  design  techniques  to  minimize  noise  impacts 
adjacent to sensitive uses.  

PS‐6.4 Noise Control.  Ensure  that  noise  levels  do not  exceed  the  limits  established  in  Table PS‐2  by 
incorporating sound‐reduction design in new construction or revitalization projects impacted by non‐
transportation‐related noise sources.  

PS‐6.5  Roadway  Noise.  Encourage  nonmotorized  transportation  alternatives  for  local  trips  and  the 
implementation of noise sensitivity measures in the public realm, including traffic‐calming road design, 
lateral separation, natural buffers, and setbacks to decrease excessive motor vehicle noise.  

PS‐6.6  Highway  Noise.  Continue  to  coordinate  with  the  California  Department  of  Transportation 
(Caltrans) and the Transportation Corridor Agency (TCA) to achieve maximum noise abatement in the 
design of new highway projects or improvements along I‐5.  

PS‐6.7 Vehicles and Trucks. Monitor and enforce existing speed limits and motor vehicle codes requiring 
adequate mufflers on all types of vehicles traveling through the city.  

PS‐6.8  Commercial  Noise.  Require  the  use  of  noise  attenuation  measures,  including  screening  and 
buffering  techniques,  for  all  new  commercial  development  expected  to  produce  excessive  noise;  in 
existing cases where the City’s noise standards are exceeded, work with Code Enforcement to require 
compliance.  

PS‐6.9  Interjurisdictional Coordination. Coordinate with neighboring cities  to minimize noise conflicts 
between land uses along the City's boundaries.  
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PS‐6.10  Airplane  Noise.  Maintain  communication  with  John  Wayne  Airport  and  other  relevant  air 
transportation agencies to ensure that all future plans have limited impacts to the community of Lake 
Forest.  

PS‐6 Actions  

PS‐6a Update Chapter 11.16 of the Lake Forest Municipal Code to ensure that the noise standards are 
consistent with this General Plan, including Tables PS‐1 and PS‐2, and to require new residential, mixed‐
use with a residential component, and other noise‐sensitive development to be designed to minimize 
noise  exposure  to  noise  sensitive  uses  through  incorporation  of  site  planning  and  architectural 
techniques.  The  update  shall  also  include  noise  standards  for  residential  uses  within  a  mixed‐use 
development, which may differ from other adopted residential noise standards.  

PS‐6b Review new development projects for compliance with the noise requirements established in this 
General Plan, including the standards established in Tables PS‐1 and PS‐2. Where necessary, require new 
development  to  mitigate  excessive  noise  through  best  practices,  including  building  location  and 
orientation,  building design  features,  placement of  noise‐generating  equipment  away  from  sensitive 
receptors, shielding of noise‐generating equipment, placement of noise‐tolerant features between noise 
sources and sensitive receptors, and use of noise‐minimizing materials such as rubberized asphalt.  

PS‐6c  Require  acoustical  studies  for  all  new  discretionary  projects,  including  those  related  to 
development and transportation, which have the potential to generate noise impacts which exceed the 
standards identified in this General Plan. The studies shall include representative noise measurements, 
estimates  of  existing  and  projected  noise  levels,  and  mitigation  measures  necessary  to  ensure 
compliance with this element.  

PS‐6d  In making a determination of  impact under the California Environmental Quality Act  (CEQA), a 
substantial  increase will  occur  if  ambient  noise  levels  have  a  substantial  increase. Generally,  a  3  dB 
increase in noise levels is barely perceptible, and a 5 dB increase in noise levels is clearly perceptible. 
Therefore, increases in noise levels shall be considered to be substantial when the following occurs:  

 When  existing  noise  levels  are  less  than  60  dB,  a  5  dB  increase  in  noise  will  be  considered 
substantial;  

 When  existing  noise  levels  are  between  60  dB  and  65  dB,  a  3  dB  increase  in  noise  will  be 
considered substantial; 

 When existing noise levels exceed 65 dB, a 1.5 dB increase in noise will be considered substantial.  

PS‐6e Update the City’s Noise Ordinance (Chapter 11.16) to reflect the noise standards established in 
this General Plan and proactively enforce the City’s Noise Ordinance, including requiring the following 
measures for construction:  

 Restrict construction activities to the hours of 7:00 a.m. to 7:00 p.m. on Monday through Friday, 
and 8:00 a.m. to 6:00 p.m. on Saturdays. No construction shall be permitted outside of these 
hours or on Sundays or federal holidays, without a specific exemption issued by the City.  
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 A Construction Noise Management Plan  shall  be  submitted by  the  applicant  for  construction 
projects, when determined necessary by the City. The Construction Noise Management Plan shall 
include  proper  posting  of  construction  schedules,  appointment  of  a  noise  disturbance 
coordinator, and methods for assisting in noise reduction measures.  

 Noise reduction measures may include, but are not limited to, the following:  
o Equipment and trucks used for project construction shall utilize the best available noise 

control techniques (e.g., improved mufflers, equipment redesign, use of intake silencers, 
ducts,  engine  enclosures  and  acoustically  attenuating  shields  or  shrouds)  wherever 
feasible.  

o  Except as provided herein,  impact  tools  (e.g.,  jack hammers, pavement breakers,  and 
rock drills) used for project construction shall be hydraulically or electrically powered to 
avoid noise associated with compressed air exhaust from pneumatically powered tools. 
However,  where  use  of  pneumatic  tools  is  unavoidable,  an  exhaust  muffler  on  the 
compressed air exhaust shall be used. This muffler can lower noise levels from the exhaust 
by up to about 10 dBA. External  jackets on the tools themselves shall be used,  if such 
jackets  are  commercially  available.  this  could  achieve  a  reduction  of  5  dBA.  Quieter 
procedures shall be used, such as drills rather than  impact equipment, whenever such 
procedures are available and consistent with construction procedures.  

o Temporary power poles shall be used instead of generators where feasible.  
o Stationary noise sources shall be located as far from adjacent properties as possible, and 

they  shall  be  muffled  and  enclosed  within  temporary  sheds,  incorporate  insulation 
barriers, or use other measures as determined by the City of provide equivalent noise 
reduction.  

o The  noisiest  phases  of  construction  shall  be  limited  to  less  than  10  days  at  a  time. 
Exceptions  may  be  allowed  if  the  City  determines  an  extension  is  necessary  and  all 
available noise reduction controls are implemented.  

o Delivery of materials shall observe the hours of operation described above. Truck traffic 
should avoid residential areas to the extent possible.  

 Require new development to minimize vibration impacts to adjacent uses during demolition and 
construction. For sensitive historic structures, a vibration limit of 0.08 in/sec PPV (peak particle 
velocity) will be used to minimize the potential for cosmetic damage to the building. A vibration 
limit of 0.30 in/sec PPV will be used to minimize the potential for cosmetic damage at buildings 
of normal conventional construction.  

PS‐6f The City shall require new residential projects located adjacent to major freeways, hard rail lines, 
or light rail lines to follow the FTA vibration screening distance criteria to ensure that residential uses 
are not exposed to vibrations exceeding 72 VdB for frequent events (more than 70 events per day), 75 
VdB for occasional events (30‐70 events per day), or 80 VdB for infrequent events (less than 30 events 
per day).  
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Table 1: PS1, Land Use Compatibility for Community Noise Environment 
 

Land Use1 
Outdoor Activity 

Areas2,3 

Interior Spaces 

Ldn/CNEL, dB  Leq, dB4 

Residential   60  45  ‐‐ 

Motels/Hotels  65  45  ‐‐ 

Mixed‐Use  65  45  ‐‐ 

Hospitals, Nursing Homes  60  45  ‐‐ 

Theaters, Auditoriums  ‐‐  ‐‐  35 

Churches  60  ‐‐  40 

Office Buildings  65  ‐‐  45 

Schools, Libraries, Museums  70  ‐‐  45 

Playgrounds, Neighborhood Parks  70  ‐‐  ‐‐ 

Industrial  75  ‐‐  45 

Golf Courses, Water Recreation  70  ‐‐  ‐‐ 

     

1. Where a proposed use  is not  specifically  listed,  the use  shall  comply with  the  standards  for  the most  similar use  as 
determined by the City. 

2. Outdoor activity areas for residential development are considered to be the backyard patios or decks of single‐family 
units and the common areas where people generally congregate for multi‐family developments. Where common outdoor 
activity areas for multi‐family developments comply with the outdoor noise level standard, the standard will not be applied 
at patios or decks of individual units provided noise‐reducing measures are incorporated (e.g., orientation of patio/deck, 
screening  of  patio  with  masonry  or  other  noise‐attenuating  material).  Outdoor  activity  areas  for  non‐residential 
developments are the common areas where people generally congregate, including pedestrian plazas, seating areas, and 
outside lunch facilities; not all residential developments include outdoor activity areas. 

3. In areas where it is not possible to reduce exterior noise levels to achieve the outdoor activity area standard w using a 
practical application of the best noise‐reduction technology, an increase of up to 5 Ldn over the standard will be allowed 
provided  that  available  exterior  noise  reduction  measures  have  been  implemented  and  interior  noise  levels  are  in 
compliance with this table. 

4. Determined for a typical worst‐case hour during periods of use.     

 

Table 2: PS‐2, Performance Standards for Stationary Noise Sources, Including Affected Projects1,2,3,4 
 
 

Noise Level Descriptor 
Daytime  Nighttime 

7 am to 10 pm  10 pm to 7 am  

Hourly Leq, dBA  55  50 

1.  Each  of  the  noise  levels  specified  above  should  be  lowered  by  5  dB  for  simple  noise  tones,  noises 
consisting primarily of speech or music, or recurring impulsive noises. Such noises are generally considered 
to be particularly annoying and are a primary source of noise complaints. 
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2. No standards have been included for interior noise levels. Standard construction practices should, with 
the exterior noise levels identified, result in acceptable interior noise levels. 

3. Stationary noise sources which are typically of concern include, but are not limited to, the following: 

HVAC Systems   Cooling Towers/Evaporative Condensers 

Pump Stations   Lift Stations   

Emergency Generators   Boilers   

Steam Valves   Steam Turbines   

Generators   Fans   

Air Compressors   Heavy Equipment   

Conveyor Systems   Transformers   

Pile Drivers   Grinders   

Drill Rigs   Gas or Diesel Motors   

Welders   Cutting Equipment   

Outdoor Speakers   Blowers   

4. The types of uses which may typically produce the noise sources described above include but are not 
limited to:  industrial  facilities, pump stations,  trucking operations,  tire shops, auto maintenance shops, 
metal  fabricating  shops,  shopping  centers,  drive‐up windows,  car washes,  loading  docks,  public works 
projects,  batch plants,  bottling  and  canning plants,  recycling  centers,  electric  generating  stations,  race 
tracks, landfills, sand and gravel operations, and athletic fields. 

 

City of Lake Forest – Municipal Code 

The Project operational noise impacts are governed by the City of Lake Forest Municipal Code, Title 11 – 
Peace and Safety, Division  II – Offenses Against Public Peace, Chapter 11.16 – Noise Control. Section 
11.16.040 , Exterior Noise Standards, of the Municipal Code identifies the maximum permissible exterior 
noise  levels for residential uses that shall be no greater than 55 dBA 7:00 a.m. to 10:00 p.m. and no 
greater  than 50 dBA 10:00 p.m.  to 7:00 a.m.  for a period of 30 minutes. Further  thresholds  that are 
dependent on the duration of activity are described below. In order to properly assess the impact of 
events at exterior residential property that occur for periods of time less than 30 minutes within a given 
hour, Section 11.16.040(B) provides the following noise level additions: 

1. The noise standard for a cumulative period of more than 30 minutes in any hour; or 
2. The noise standard plus 5 dBA for a cumulative period of more than 15 minutes in any hour; or 
3. The noise standard plus 10 dBA for a cumulative period of more than 5 minutes in any hour; or 
4. The noise standard plus 15 dBA for a cumulative period of more than 1 minute in any hour; or 
5. The noise standard plus 20 dBA for any period of time. 

If the ambient noise level exceeds any of the first four noise limit categories above, the cumulative period 
applicable to said category shall be increased to reflect that ambient noise level. If the ambient noise 
level exceeds the fifth noise limit category, the maximum allowable noise level under the fifth category 
shall be  increased to reflect the maximum ambient noise  level. Additionally,  In the event the alleged 
offensive noise consists entirely of impact noise, simple tone noise, speech, music, or any combination 
thereof, each of the above noise levels shall be reduced by 5 dBA.  
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Construction Noise Regulations 

Section 11.16.060 of the Noise Ordinance identifies specific activities that would be exempt from the 
provisions of  the noise  restrictions. Exempted activities  include, but are not  limited  to, construction, 
repair, remodeling and grading, provided such activities do not take place between the hours of 8:00 
p.m. and 7:00 a.m. on weekdays, including Saturday, or at any time on Sunday or a legal City of Lake 
Forest holiday.  

Thresholds of Significance 

According to the City of Lake Forest CEQA Significance Thresholds Guide (2020): 

Traffic Noise ‐ A proposed project would normally have a significant offsite traffic noise impact if both 
of the following criteria are met: 

 Project traffic will cause a noise level increase of 3 dB or more on a roadway segment adjacent 
to a noise sensitive land use. Noise sensitive land uses include the following: residential (single‐
family, multi‐family, mobile home); hotels; motels; nursing homes; hospitals; parks, playgrounds 
and recreation areas; and schools. 

 The resulting ”future with project” noise level exceeds the noise standard for sensitive land uses 
as identified in the City of Lake Forest General Plan. 

Stationary Noise ‐ The Noise Ordinance sets limits on the level and duration of time a stationary noise 
source may impact a residential area. Table 3‐2 outlined these noise limits. The determination that a 
project  has  the  potential  to  exceed  the  City’s  established  noise  limits  is  typically  based  on  a  noise 
technical  report  prepared  by  a  qualified  acoustical  consultant.  The  project  would  normally  have  a 
significant noise impact if it would: 

 Exceed the stationary source noise criteria for the City of Lake Forest as specified by the Exterior 
noise standards set forth in the Noise Control Chapter of the Lake Forest Municipal Code. 
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5.0 Study Method and Procedure 

The  following  section  describes  the  noise  modeling  procedures  and  assumptions  used  for  this 
assessment. 

5.1  Noise Measurement Procedure and Criteria 

Noise measurements are taken to determine the existing noise levels.  A noise receiver or receptor is any 
location in the noise analysis in which noise might produce an impact.  The following criteria are used to 
select measurement locations and receptors: 

 Locations expected to receive the highest noise impacts, such as first row of houses 

 Locations that are acoustically representative and equivalent of the area of concern 

 Human land usage 

 Sites clear of major obstruction and contamination 
 

KWAQN conducted the sound level measurements in accordance to CalTrans technical noise specifications. 
All measurements equipment meets American National Standards Institute (ANSI) specifications for sound 
level meters (11.16.020 identified in Chapter 11.16 Noise Control). The following gives a brief description of 
the Caltrans Technical Noise Supplement procedures for sound level measurements: 
 

 Microphones for sound level meters were placed 5‐feet above the ground for all measurements 

 Sound level meters were calibrated (Larson Davis CAL 250) before and after each measurement 

 Following the calibration of equipment, a wind screen was placed over the microphone 

 Frequency weighting was set on “A” and slow response 

 Results of the long‐term noise measurements were recorded on field data sheets  

 During any short‐term noise measurements any noise contaminations such as barking dogs, local 
traffic, lawn mowers, or aircraft fly‐overs were noted 

 Temperature and sky conditions were observed and documented 
 

5.2  Short‐Term Noise Measurement Locations 

Noise monitoring locations were selected based on the distance of the project’s stationary noise sources to 
the nearest sensitive on‐site receptors. Short‐term noise measurements were conducted on‐ and off‐site. 
The off‐site measurement (ST1) was taken at the closest residential uses, the Encanto gated, residential 
community, located at Calle Elegante and Commercenter Drive. The on‐site measurements were taken near 
the northwestern corner of the project site (NM2), south of Arctic Ocean Drive, and southeast of the existing 
light industrial building (NM3) and represent ambient noise levels at the site.  Appendix A includes photos, 
field sheet, and measured noise data. Exhibit E (next page) illustrates the location of the short‐term, ambient 
noise measurements. 

5.3  FHWA Traffic Noise Prediction Model 

Traffic noise impacts related to vehicular traffic were modeled using a version of the Federal Highway 
Administration (FHWA) Traffic Noise Prediction Model (FHWA‐RD‐77‐108), as modified for CNEL and the 
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“Calveno” energy curves.  Site‐specific information is entered, such as roadway traffic volumes, roadway 
active  width,  source‐to‐receiver  distances,  travel  speed,  noise  source  and  receiver  heights,  and  the 
percentages of automobiles, medium trucks, and heavy trucks that the traffic is made up of throughout 
the day, amongst other variables. 

The  FHWA  Traffic  Noise  Prediction  Model  arrives  at  a  predicted  noise  level  through  a  series  of 
adjustments to the Reference Energy Mean Emission Level (REMEL). Adjustments are then made to the 
REMEL to account for: total average daily traffic volumes, roadway classification, width, speed and truck 
mix,  roadway  grade  and  site  conditions  (hard  or  soft  ground  surface).  All  modeled  roadways  were 
assumed  to  have  a  “hard  site”  to  predict worst‐case,  conservative  noise  levels.  A  hard  site,  such  as 
pavement, is highly reflective and does not attenuate noise as quickly as grass or other soft sites. Any 
reductions in noise levels due to intervening topography and buildings were not accounted for in this 
analysis. 

Existing, Existing Plus Project, Opening Year (2022) with Project and Opening Year (2022) Without Project 
average daily traffic (ADT) were obtained from the Project‐specific Traffic Impact Analysis (TIA) (Kunzman 
Associates, 2020). 

Roadway parameters utilized to model future traffic noise levels to the Project include location, traffic 
volume, speed and vehicle mix (autos, medium trucks, and heavy trucks) . The various scenarios that are 
described above were modeled to determine project‐specific  increases  in noise  levels at an arbitrary 
distance of  50  feet  from  roadway  centerline.  The uniform distance allows  for  direct  comparisons  of 
potential  increases or decreases in noise levels based upon various traffic scenarios; however, at this 
distance, no specific noise standard necessarily applies. Therefore, the change in a noise level between 
scenarios is the focus of this portion of the analysis, rather than the resulting independent noise level 
for any one segment. 

5.4  FHWA Roadway Construction Noise Model 

The construction noise analysis utilizes the Federal Highway Administration (FHWA) Roadway Construction 
Noise Model (RNCM), together with several key construction parameters.  Key inputs include distance to 
the sensitive receiver, equipment usage, % usage factor, and baseline parameters for the project site.   

The project was analyzed based on the different construction phases. Construction noise is expected to be 
loudest during the demolition, site preparation and building phases of construction. The construction noise 
calculation output worksheet is located in Appendix B.  
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6.0 Existing Noise Environment 

Three  (3)  short‐term  noise  measurements  were  taken  at,  and  around  the  site.  The  measurements 
measured the 1‐hour Leq, Lmin, Lmax and other statistical data (e.g. L2, L8). The noise measurement were 
taken to determine the existing baseline noise conditions.  

6.1  Short‐Term Noise Measurement Results 

The results of the short‐term noise data are presented in Table 3. 

Table 3: Short‐Term Noise Measurement Data (dBA)1,2 

 

Daytime 

Site Location  Time Started  Leq  Lmax  Lmin  L(2)  L(8)  L(25)  L(50) 

NM1  2:57 PM  46.6  55.4  39.7  51.9  50.0  47.7  45.3 

NM2  2:19 PM  58.3  69.7  44.2  67.0  62.7  58.0  54.9 

NM3  1:46 PM  64.4  75.3  58.9  71.0  66.7  64.7  63.6 

Notes:   

(1)  See Exhibit E for noise measurement locations. Each noise measurement was performed over a 15‐minute duration. 

(2)  Noise measurements performed on August 31, 2020.  

 
Noise data indicates the ambient hourly  level ranged between 46.6 dBA to 64.4 dBA near and at the 
project site. Maximum levels reach 75.3 dBA at NM3. The quietest noise  level measured 39.7 dBA at 
NM1.  Additional  field  notes  and  photographs  are  provided  in  Appendix  A.  The  ambient  noise 
measurements were taken during the Covid‐19 pandemic. Per the field notes contained in Appendix A, 
the main sources of noise in the project vicinity are traffic along Arctic Ocean Drive and Commercenter 
Drive, with secondary sources of noise from trucks, forklifts and other vehicles operating between the 
warehouse buildings. As there was no stay‐at‐home order in effect and the area surrounding the site 
was relatively active, the ambient noise readings are anticipated to reflect typical conditions. 
 

6.2  Existing Traffic Noise 

The Existing and Existing Plus Project traffic noise levels were modeled utilizing the FHWA Traffic Noise 
Prediction Model ‐ FHWA‐RD‐77‐108 at an arbitrary distance of 50 feet from roadway centerline. The 
uniform distance allows for direct comparisons of potential increases or decreases in noise levels based 
upon various traffic scenarios; however, at this distance, no specific noise standard necessarily applies. 
Therefore,  the change  in a noise  level between scenarios  is  the  focus of  this portion of  the analysis, 
rather than the resulting independent noise level for any one segment. The modeling is theoretical and 
does not  take  into account any existing barriers,  structures,  and/or  topographical  features  that may 
further reduce noise levels. Therefore, the levels are shown for comparative purposes only to show the 
difference in with and without project conditions. Roadway input parameters are based on average daily 
traffic volumes (ADTs), speeds, and vehicle distribution data. The potential off‐ site noise impacts caused 
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by an increase of traffic volumes from operation of the Proposed Project on the nearby roadways were 
calculated for the following scenarios: 

Existing refers to existing year 2020 traffic noise conditions. Existing Plus project refers to existing year 
2020 traffic noise conditions plus traffic generated by the Project. Both scenarios are demonstrated in 
Table 4, Project Traffic Noise Contributions to Existing Scenario. 

Table 4: Project Traffic Noise Contributions to Existing Scenario 

  

Road Segments 

Existing  Existing Plus Project 

Is the 
Increase 

Significant? 

ADT 
dB 

CNEL  ADT  Total 

Project‐
Specific 
Increase   

North/South  
     

  
          

Commercenter Drive                     

s/o Alton Parkway  9,500  67.5  9,600  67.5  0.0  No   

n/o Bake Parkway  8,800  67.1  8,800  67.1  0.0  No   

s/o Bake Parkway  12,600  68.7  12,600  68.7  0.0  No   

East/West 
     

  
          

Alton Parkway                    

w/o Commercenter Drive  30,100  72.5  30,100  72.5  0.0  No   

e/o Commercenter Drive  24,300  71.6  24,300  71.6  0.0  No   

Bake Parkway                    

w/o Commercenter Drive  28,200  72.2  28,200  72.2  0.0  No   

e/o Commercenter Drive  21,900  71.1  21,900  71.1  0.0  No   
         

*The uniform distance of 50 feet from centerline allows for direct comparisons of potential increases or decreases in 
noise levels based upon various traffic scenarios; however, at this distance, no specific noise standard necessarily 
applies  
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7.0 Future Noise Environment Impacts and Mitigation 

This assessment analyzes future noise impacts to and from the project compares the results to the City’s 
Noise Standards. The analysis details  the estimated exterior noise  levels associated with  traffic  from 
adjacent roadways and from on‐site stationary noise sources.  

As mentioned previously,  per  the  City’s  CEQA Guidance,  a  proposed project would  normally  have  a 
significant offsite traffic noise impact if both of the following criteria are met: 

 Project traffic will cause a noise level increase of 3 dB or more on a roadway segment adjacent 
to a noise sensitive land use.  

 The resulting ”future with project” noise level exceeds the noise standard for sensitive land uses 
as identified in the City of Lake Forest General Plan.  

The project would normally have a significant stationary noise impact if it would: 

 Exceed the stationary source noise criteria for the City of Lake Forest as specified by the Exterior 
noise standards set forth in the Noise Control Chapter of the Lake Forest Municipal Code. 

7.1  Future Exterior Noise 

The following outlines the exterior noise levels associated with the proposed project. 

7.1.1  Noise Impacts to Off‐Site Receptors Due to Project‐Generated Traffic 

As was done for the existing traffic noise levels, the opening Year (2022) without project and opening 
year (2022) with project traffic noise levels were modeled utilizing the FHWA Traffic Noise Prediction 
Model  ‐  FHWA‐RD‐77‐108  at  an  arbitrary  distance of  50  feet  from  roadway  centerline.  The uniform 
distance allows for direct comparisons of potential  increases or decreases  in noise  levels based upon 
various  traffic  scenarios;  however,  at  this  distance,  no  specific  noise  standard  necessarily  applies. 
Therefore,  the change  in a noise  level between scenarios  is  the  focus of  this portion of  the analysis, 
rather than the resulting independent noise level for any one segment. The modeling is theoretical and 
does not  take  into account any existing barriers,  structures,  and/or  topographical  features  that may 
further reduce noise levels. Therefore, the levels are shown for comparative purposes only to show the 
difference in with and without project conditions. Roadway input parameters are based on average daily 
traffic volumes (ADTs), speeds, and vehicle distribution data. The potential off‐ site noise impacts caused 
by an increase of traffic volumes from operation of the proposed project on the nearby roadways were 
calculated for the following scenarios: 

Opening  Year  (2022)  without  project  and  Opening  Year  (2022)  with  project  noise  conditions.  Both 
scenarios  are  demonstrated  in  Table  5,  Project  Traffic  Noise  Contributions  to  Opening  Year  (2022) 
Scenario.  
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Table 5: Project Traffic Noise Contributions to Opening Year (2022) Scenario 

        

Road Segments 

Opening Year 
(2022) without 

Project 

Opening Year (2022) with 
Project 

Is the 
Increase 

Significant? 

ADT 
dB 

CNEL  ADT  Total 

Project‐
Specific 
Increase   

North/South  
     

  
          

Commercenter Drive                     

s/o Alton Parkway  9,900  67.7  10,000  67.7  0.0  No   

n/o Bake Parkway  9,200  67.3  9,200  67.3  0.0  No   

s/o Bake Parkway  13,100  68.9  13,100  68.9  0.0  No   

East/West 
     

  
     

    

Alton Parkway                    

w/o Commercenter 
Drive 

31,300  72.7  31,400  72.7  0.0  No   

e/o Commercenter 
Drive 

25,300  71.7  25,300  71.7  0.0  No   

Bake Parkway                    

w/o Commercenter 
Drive 

29,300  72.4  29,400  72.4  0.0  No   

e/o Commercenter 
Drive 

22,800  71.3  22,800  71.3  0.0  No   

         

*The uniform distance of 50 feet from centerline allows for direct comparisons of potential increases or decreases in noise 
levels based upon various traffic scenarios; however, at this distance, no specific noise standard necessarily applies  

 

The calculated noise levels in Tables 4 and 5 show that the project would not contribute to any increase 
in traffic‐related noise levels along roadways in the project vicinity during any of the scenarios analyzed. 
As the project‐related increase in traffic noise would not exceed 3 dBA, the project would not contribute 
to a substantial permanent increase in ambient noise levels in the project vicinity. Impacts from project‐
related traffic noise are considered to be less than significant. 

7.1.2  Noise Impacts to Off‐Site Receptors Due to Stationary Sources 

Sensitive receptors that may be affected by project operational noise include the residential uses located 
at Commercenter Drive and Calle Elegante, approximately 482 feet northwest of the project boundary.  
 
Parking Noise 
The  proposed  parking  areas  have  the  potential  to  generate  noise  due  to  cars  entering  and  exiting, 
engines accelerating, braking, car alarms, squealing tires, and other general activities associated with 
people using the parking areas (i.e., talking, opening/closing doors, etc.). Noise levels within the parking 
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areas would  fluctuate with  the  amount  of  automobile  and  human  activity.  Activity  levels would  be 
highest  in  the early morning and evening when  the  largest number of people would enter  and exit.  
However, these events would occur at low exiting and entering speeds, which would not generate high 
noise levels. During these times, the noise levels can range from 44 to 63 dBA Leq2. As shown by the data 
in Table 3, the ambient hourly noise level ranged between 46.6 dBA to 64.4 dBA at the closest sensitive 
receptor and at the project site, respectively. At a distance of 482 feet from the edge of the parking area 
to  the  façade  of  the  closest  sensitive  receptor,  noise  level  from  parking‐related  activities  would  be 
approximately 23 dBA. Therefore, parking noise will not exceed the 55 dBA daytime or 50 dBA nighttime 
stationary noise  standards at  the closest  sensitive  receptors.  Impacts are  considered  to be  less  than 
significant and no mitigation is required. 
 
Stationary Noise Sources 
As part of the Project, it is anticipated that new HVAC units and/or exhaust fans would be installed for 
the proposed expansion of the existing use.  Although the operation of this equipment would generate 
noise, the design of all mechanical equipment would be required to comply with the regulations under 
Section 11.16.040 of  the  Lake  Forest Municipal  Code, which prohibits  any person at  any  location  to 
create any noise, or to allow the creation of any noise on property owned, leased, occupied, or otherwise 
controlled by such person, when the foregoing causes the noise level exceed the noise standards by: 
 

1. The noise standard for a cumulative period of more than 30 minutes in any hour; or 
2. The noise standard plus 5 dBA for a cumulative period of more than 15 minutes in any hour; or 
3. The noise standard plus 10 dBA for a cumulative period of more than 5 minutes in any hour; or 
4. The noise standard plus 15 dBA for a cumulative period of more than 1 minute in any hour; or 
5. The noise standard plus 20 dBA for any period of time. 

As any new HVAC and/or exhaust fans installed on‐site would generate similar or lower noise levels (as 
modern  air  conditioners  are  quieter  than  their  predecessors3)  than  the  HVAC  and/or  exhaust  fans 
currently in use on‐site and in the project vicinity, the project‐related increase in stationary noise levels 
would be negligible. Therefore, impacts are considered to be less than significant and no mitigation is 
required. 
 

7.2  Mitigation Measures 

No mitigation measures are required.  

 

 

 

2 Source: Gordon Bricken & Associates, 1996. Estimates are based on actual noise measurements taken at various parking 
lots. 
3 https://blog.snyderac.com/blog/old‐vs.‐new‐how‐air‐conditioning‐unit‐models‐differ 
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8.0 Construction Noise Impact 

The degree of construction noise may vary for different areas of the project site and also vary depending 
on the construction activities.  Noise levels associated with the construction will vary with the different 
phases of construction. 

8.1  Construction Noise 

The  Environmental  Protection  Agency  (EPA)  has  compiled  data  regarding  the  noise  generated 
characteristics of typical construction activities.  The data is presented in Table 6.   

Table 6: Typical Construction Noise Levels1 
   

Equipment Powered by Internal Combustion Engines 
Type  Noise Levels (dBA) at 50 Feet 

Earth Moving 
Compactors (Rollers)  73 ‐ 76 

Front Loaders  73 ‐ 84 

Backhoes     73 ‐ 92 

Tractors      75 ‐ 95 

Scrapers, Graders  78 ‐ 92 

Pavers         85 ‐ 87 

Trucks         81 ‐ 94 

Materials Handling 
Concrete Mixers  72 ‐ 87 

Concrete Pumps  81 ‐ 83 

Cranes (Movable)  72 ‐ 86 

Cranes (Derrick)  85 ‐ 87 

        Stationary 
Pumps        68 ‐ 71 

Generators   71 ‐ 83 

Compressors  75 ‐ 86 
   

Impact Equipment 
Type  Noise Levels (dBA) at 50 Feet 

Saws                 71 ‐ 82 

Vibrators       68 ‐ 82 

Notes:    
1 Referenced Noise Levels from the Environmental Protection Agency (EPA) 

Construction noise is considered a short‐term impact and would be considered significant if construction 
activities  are  taken  outside  the  allowable  times  as  described  in  the  City’s  Municipal  Code  (Section 
11.16.040 D).  Construction  is  anticipated  to  occur  during  the  permissible  hours  according  the  City’s 
Municipal Code. Construction noise will have a temporary or periodic increase in the ambient noise level 
above the existing within the project vicinity. Furthermore, noise reduction measures are provided to 
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further reduce construction noise. The impact is considered less than significant; however, construction 
noise level projections are provided below. 

Typical operating cycles for these types of construction equipment may involve one or two minutes of 
full power operation followed by three to four minutes at  lower power settings.   Noise levels will be 
loudest during the demolition phase. A likely worst‐case construction noise scenario during demolition 
assumes the use of a concrete/industrial saw, a dozer, and three (3) tractor/loader/backhoes operating 
at 690 feet from the façade of nearest sensitive receptor4. Construction noise associated with the project 
was  calculated  utilizing  methodology  presented  in  the  FTA  Transit  Noise  and  Vibration  Impact 
Assessment Manual  (2018)  together with  several  key  construction parameters  including: distance  to 
each sensitive receiver, equipment usage, percent usage factor, and baseline parameters for the project 
site. Distances to receptors were based on the acoustical center of the proposed construction activity. 
Construction noise levels were calculated for each phase. To be conservative, the noise generated by 
each piece of equipment was added together for each phase of construction; however, it is unlikely (and 
unrealistic) that every piece of equipment will be used at the same time, at the same distance from the 
receptor, for each phase of construction. 

Assuming a usage factor of 20 percent for the concrete/industrial saw, 40 percent for the rubber tired 
dozer and 25 percent for each of the tractor/loader/backhoes, unmitigated noise levels at 690 feet have 
the potential to reach 62.3 dBA Leq at the nearest sensitive receptors during demolition. Noise levels for 
the other construction phases would be lower and range between 51.2 to 61.5 dBA Leq (please see the 
worksheet in Appendix B).  

These noise levels do not take into account the attenuation afforded by the intervening Safe‐way Moving 
and Storage warehouse building and structures in the parking lot, located at 15041 Bake Parkway, in‐
between the project and the closest sensitive receptor, or the fact that the a portion of the demolition 
will occur inside the existing light industrial building on the project site, and will be using hand tools. 

8.2  Construction Vibration 

Construction activities can produce vibration that may be felt by adjacent land uses. The construction of 
the proposed project would not require the use of equipment such as pile drivers, which are known to 
generate substantial construction vibration levels. The primary vibration source during construction may 
be from a bull dozer. A large bull dozer has a vibration impact of 0.089 inches per second peak particle 
velocity (PPV) at 25 feet which is perceptible but below any risk to architectural damage.  

The fundamental equation used to calculate vibration propagation through average soil conditions and 
distance is as follows: 

 

 

4 Construction noise projected from the center of the project site to the structural façade of the nearest sensitive use. 
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PPVequipment = PPVref (100/Drec)n 

Where: PPVref  = reference PPV at 100ft. 
   Drec = distance from equipment to receiver in ft. 
   n = 1.1 (the value related to the attenuation rate through ground) 

 
The thresholds from the Caltrans Transportation and Construction Induced Vibration Guidance Manual 
in Table 7 (below) provides general thresholds and guidelines as to the vibration damage potential from 
vibratory impacts. 

Table 7: Guideline Vibration Damage Potential Threshold Criteria 
 

Structure and Condition 

Maximum PPV (in/sec) 

Transient Sources 
Continuous/Frequent 

Intermittent Sources 

Extremely fragile historic buildings, ruins, ancient monuments  0.12  0.08 

Fragile buildings  0.2  0.1 

Historic and some old buildings  0.5  0.25 

Older residential structures  0.5  0.3 

New residential structures  1.0  0.5 

Modern industrial/commercial buildings  2.0  0.5 

Source: Table 19, Transportation and Construction Vibration Guidance Manual, Caltrans, Sept. 2013.    
Note: Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/frequent intermittent sources include 
impact pile drivers, pogo‐stick compactors, crack‐and‐seat equipment, vibratory pile drivers, and vibratory compaction equipment. 

 

Table  8  gives  approximate  vibration  levels  for  particular  construction  activities.  This  data  provides  a 
reasonable estimate for a wide range of soil conditions. 

Table 8: Vibration Source Levels for Construction Equipment1 

 

Equipment 

Peak Particle Velocity  Approximate Vibration Level 

(inches/second) at 25 feet  LV (dVB) at 25 feet 

Pile driver (impact) 
1.518 (upper range)  112 

0.644 (typical)  104 

Pile driver (sonic) 
0.734 upper range  105 

0.170 typical  93 

Clam shovel drop (slurry wall)  0.202  94 

Hydromill  0.008 in soil  66 

(slurry wall)  0.017 in rock  75 

Vibratory Roller  0.21  94 

Hoe Ram  0.089  87 

Large bulldozer  0.089  87 

Caisson drill  0.089  87 

Loaded trucks  0.076  86 

Jackhammer  0.035  79 
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Small bulldozer  0.003  58 
1  Source: Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006. 

 
At a distance of 70 feet to the closest building, just northeast of the proposed expansion, a vibratory 
roller would yield a worst‐case 0.045 PPV (in/sec), which below the threshold of perception and any risk 
of  damage.  As  the  closest  sensitive  receptor  is  located  much  further  than  70  feet  from  the  site, 
construction‐related vibrations at the sensitive receptor location would be even lower. Therefore, the 
impact from construction‐related vibration is considered to be less than significant and no mitigation is 
required. 

8.3  Construction Noise Reduction Measures 

Construction operations must follow the City’s General Plan and the Noise Ordinance, which states that 
construction, repair or excavation work performed must occur within the permissible hours. To further 
ensure that construction activities do not disrupt the adjacent land uses, the following measures should 
be taken: 

1. Construction should occur during the permissible hours as defined in Section 11.16.060 D. 

2. During  construction,  the  contactor  shall  ensure  all  construction  equipment  is  equipped with 
appropriate noise attenuating devices. 

3. The  contractor  should  locate  equipment  staging  areas  that  will  create  the  greatest  distance 
between  construction‐related  noise/vibration  sources  and  sensitive  receptors  nearest  the 
project site during all project construction. 

4. Idling equipment should be turned off when not in use.  

5. Equipment shall be maintained so that vehicles and their  loads are secured from rattling and 
banging. 
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KWAQN
KW Air Quality Noise LLC.

7404 Kingsley Way,

Riverside, CA

Project: Arctic Ocean Industrial, Lake Forest Project Site Observations:

Site Address/Location: 25242 Arctic Ocean Drive, Lake Forest, CA

Date:

Field Tech/Engineer: Ian Edward Gallagher

General Location: 25242 Arctic Ocean Drive, Lake Forest, CA

Sound Meter: Larson Davis Sound Track LxT1 SN: 3099 Site Topo: Urbanscape,concrete/metal bldgs,asphalt/concrete paving.

Settings: A‐weighted, slow, 1‐min, 15‐minute interval Ground Type: Hard site conditions, reflective, refractive, some absorption.

Meteorological Con.: 80 deg F, 10 to 15 mph wind, 50% humidity, sunny, clear skies.

Site ID: NM‐1, 2 & 3

Figure 2:  NM1 Photo

NM1 looking NW across valley floor towards Alton Parkway

(240 yds). Gated community residence, house# 500 on the right.

NM3 Meter:     33°39'56.43"N   117°41'19.46"W

15‐Minute Noise Measurement Datasheet

NM1 Meter:     33°40'3.33"N     117°41'26.87"W

NM2 Meter:     33°39'59.38"N   117°41'24.41"W

Main noise sources from vehicular traffic travelling along Arctic Ocean Dr, 

Commercenter Dr & other surrounding roads . The local buildings reflect 

much of the sound.  Other noise sources include engine noise from trucks, 

forklifts  & other vehicles operating between warehouse bldgs, also low 

altitude, distant aircraft (fixed‐wing propeller, jet, & helicopters). Constant 

bird song from birds in trees and open grassy areas.

NM locations, lat , long :

Figure 1: Monitoring Locations

8/31/2020

KWAQN Arctic Ocean Industrial Lake Forest NM ( 1 thru 3 ) 15Min_NM Field Sheet.xlsx

Arctic Ocean Industrial, City of Lake Forest Project 



KWAQN
KW Air Quality Noise LLC.

7404 Kingsley Way,

Riverside, CA

Project: Arctic Ocean Industrial, Lake Forest Project

Site Address/Location: 25242 Arctic Ocean Drive, Lake Forest, CA

Site ID: NM‐1, 2 & 3

NM2 looking ENE along asphalt parking lot infront of building 25242 Arctic Ocean Drive on the right, NM3 looking NNW down access and parking areas between buildings 24252 Arctic Ocean Drive  and 25342 

Arctic Ocean Drive running parallel to parking lot on the left. Commercenter Drive, Lake Forest.  Arctic Ocean Drive ahead about 170 yards past microphone.

Figure 3: NM2 Photo Figure 4: NM3 Photo

15‐Minute Noise Measurement Datasheet ‐ Cont.

KWAQN Arctic Ocean Industrial Lake Forest NM ( 1 thru 3 ) 15Min_NM Field Sheet.xlsx



KWAQN
KW Air Quality Noise LLC.

7404 Kingsley Way,

Riverside, CA

Project: Arctic Ocean Industrial, Lake Forest Project

Site Address/Location: 25242 Arctic Ocean Drive, Lake Forest, CA

Site ID: NM‐1, 2 & 3

Table 1: Noise Measurement Summary

Location Start Stop Leq/ dB Lmax/ dB Lmin/ dB L2/ dB L8/ dB L25/ dB L50/ dB L90/ dB

NM 1 2:57 PM 3:12 PM 46.6 55.4 39.7 51.9 50.0 47.7 45.3 41.5

NM 2 2:19 PM 2:34 PM 58.3 69.7 44.2 67.0 62.7 58.0 54.9 50.9

NM 3 1:46 PM 2:01 PM 64.4 75.3 58.9 71.0 66.7 64.7 63.6 60.1

15‐Minute Noise Measurement Datasheet ‐ Cont.

KWAQN Arctic Ocean Industrial Lake Forest NM ( 1 thru 3 ) 15Min_NM Field Sheet.xlsx

I I I I I I I I I I I 



NM1   KW  25242 Arctic Ocean Drive, City of Lake Forest  Project.

Record # Record Type Date Time LAeq LZpeak LASmax LASmin Int. Temp (°F) LCeq‐LAe LAIeq‐LAeq OVLD Marker

1 Calibration Change 8/31/2020 2:56:48 PM

2 Calibration Change 8/31/2020 2:57:03 PM

3 Calibration Change 8/31/2020 2:57:19 PM

4 Calibration Change 8/31/2020 2:57:33 PM

5 Run 8/31/2020 2:57:49 PM

6 8/31/2020 2:57:50 PM 48.4 82.6 51.1 46.3 111.4 11.9 3.1 No

7 8/31/2020 2:58:00 PM 45.7 90.3 51.9 42.3 111.1 12.9 2.4 No

8 8/31/2020 2:59:00 PM 47.5 96.4 52.0 43.3 110.5 14.6 0.1 No

9 8/31/2020 3:00:00 PM 47.3 87.2 55.4 41.0 110.0 10.2 0.8 No

10 8/31/2020 3:01:00 PM 46.1 91.2 51.3 41.2 109.1 13.3 1.2 No

11 8/31/2020 3:02:00 PM 46.5 93.1 51.7 41.0 108.6 12.4 0.9 No

12 8/31/2020 3:03:00 PM 45.8 91.5 50.1 41.3 108.1 13.5 0.6 No

13 8/31/2020 3:04:00 PM 44.3 89.6 48.9 40.2 107.6 11.4 ‐0.1 No

14 8/31/2020 3:05:00 PM 48.4 90.3 53.3 40.5 107.2 9.4 2.9 No

15 8/31/2020 3:06:00 PM 45.7 95.5 51.7 40.7 106.7 14.5 0.6 No

16 8/31/2020 3:07:00 PM 45.1 88.9 50.0 40.3 105.7 12.5 2.9 No

17 8/31/2020 3:08:00 PM 46.1 77.5 50.5 39.8 105.3 8.5 2.7 No

18 8/31/2020 3:09:00 PM 45.7 91.6 49.9 40.3 104.8 12.4 1.3 No

19 8/31/2020 3:10:00 PM 47.6 87.7 55.0 39.7 104.4 9 0.8 No

20 8/31/2020 3:11:00 PM 47.1 88.1 54.0 39.8 104.3 9.8 2.9 No

21 8/31/2020 3:12:00 PM 47.8 90.5 52.6 41.7 103.8 10.6 3.3 No

22 Stop 8/31/2020 3:12:50 PM



NM2   KW 25242 Arctic Ocean Drive, City of Lake Forest  Project.

Record # Record Type Date Time LAeq LZpeak LASmax LASmin Int. Temp (°F) LCeq‐LAe LAIeq‐LAeq OVLD Marker

1 Calibration Change 8/31/2020 2:16:49 PM

2 Calibration Change 8/31/2020 2:17:03 PM

3 Calibration Change 8/31/2020 2:17:18 PM

4 Calibration Change 8/31/2020 2:17:46 PM

5 Calibration Change 8/31/2020 2:18:01 PM

6 Calibration Change 8/31/2020 2:18:18 PM

7 Calibration Change 8/31/2020 2:18:43 PM

8 Calibration Change 8/31/2020 2:18:58 PM

9 Calibration Change 8/31/2020 2:19:12 PM

10 Calibration Change 8/31/2020 2:19:27 PM

11 Run 8/31/2020 2:19:59 PM

12 8/31/2020 2:19:59 PM 52.6 81.3 52.6 52.4 107.9 12.4 0.5 No

13 8/31/2020 2:20:00 PM 53.2 94.7 62.2 50.8 108.6 12.3 0.7 No

14 8/31/2020 2:21:00 PM 57.4 91.4 62.1 50.4 109.5 12.8 0.3 No

15 8/31/2020 2:22:00 PM 55.0 88.5 63.0 52.3 111.0 14.3 0.2 No

16 8/31/2020 2:23:00 PM 57.7 97.3 65.6 52.0 111.9 11.8 0.3 No

17 8/31/2020 2:24:00 PM 60.4 91.7 67.7 54.6 112.9 9.7 0.1 No

18 8/31/2020 2:25:00 PM 57.6 93.7 58.9 56.7 113.8 12.4 0.0 No

19 8/31/2020 2:26:00 PM 59.7 87.4 66.6 57.2 114.3 10.8 0.5 No

20 8/31/2020 2:27:00 PM 64.0 96.5 69.2 54.1 115.0 10.4 2.9 No

21 8/31/2020 2:28:00 PM 53.9 95.7 64.0 50.6 115.7 14.2 0.4 No

22 8/31/2020 2:29:00 PM 55.5 99.1 65.3 50.2 116.2 10.1 0.1 No

23 8/31/2020 2:30:00 PM 51.6 91.1 53.5 50.5 116.7 11.8 0.0 No

24 8/31/2020 2:31:00 PM 60.0 91.3 69.7 51.6 117.0 10 0.9 No

25 8/31/2020 2:32:00 PM 59.7 88.2 69.0 47.4 117.6 8.5 0.8 No

26 8/31/2020 2:33:00 PM 56.1 96.2 66.0 44.3 118.1 8.9 0.7 No

27 8/31/2020 2:34:00 PM 55.9 90.3 62.7 44.2 118.6 9.3 4.9 No

28 Stop 8/31/2020 2:34:59 PM

NM3   KW 25242 Arctic Ocean Drive, City of Lake Forest  Project.

Record # Record Type Date Time LAeq LZpeak LASmax LASmin Int. Temp (°F) LCeq‐LAe LAIeq‐LAeq OVLD Marker

1 Calibration Change 8/31/2020 1:45:45 PM

2 Calibration Change 8/31/2020 1:46:00 PM

3 Run 8/31/2020 1:46:13 PM

4 8/31/2020 1:46:13 PM 64.9 90.4 67.1 64.0 92.0 9.9 4.0 No

5 8/31/2020 1:47:00 PM 66.1 90.1 68.9 64.4 93.4 8.5 0.2 No

6 8/31/2020 1:48:00 PM 65.9 90.3 70.2 63.8 94.3 6.6 0.4 No

7 8/31/2020 1:49:00 PM 64.6 89.0 67.7 63.5 95.3 6 0.7 No

8 8/31/2020 1:50:00 PM 64.3 102.6 67.6 62.8 96.1 7.8 2.6 No

9 8/31/2020 1:51:00 PM 64.0 87.3 66.6 63.0 96.7 5.8 0.8 No

10 8/31/2020 1:52:00 PM 64.8 90.8 72.1 63.1 97.7 6 1.4 No

11 8/31/2020 1:53:00 PM 65.0 100.7 71.2 62.5 98.1 7.6 0.6 No

12 8/31/2020 1:54:00 PM 68.0 97.3 75.3 60.2 98.7 6.9 17.0 No

13 8/31/2020 1:55:00 PM 61.5 91.7 70.9 59.5 99.6 7.6 ‐0.2 No

14 8/31/2020 1:56:00 PM 61.1 91.2 65.3 59.9 99.8 7.9 7.0 No

15 8/31/2020 1:57:00 PM 65.0 93.8 73.2 59.2 100.5 7.2 0.5 No

16 8/31/2020 1:58:00 PM 62.3 92.2 71.1 59.9 101.0 8 0.5 No

17 8/31/2020 1:59:00 PM 61.8 96.9 71.7 59.2 101.5 7.7 0.2 No

18 8/31/2020 2:00:00 PM 60.4 94.1 63.0 59.2 101.9 8.1 0.4 No

19 8/31/2020 2:01:00 PM 59.9 90.3 60.6 58.9 101.9 7.1 0.9 No

20 Stop 8/31/2020 2:01:13 PM
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A B C D E F G H I

 Equipment Type
# of 

Equipment

Equipment Lmax at

50 feet, dBA1, 2

Distance to

Receptor3

Equipment
Usage 
Percent Usage Factor

Dist. 
Correction 

dB
Usage Adj. 

dB

Noise Level 
Leq (dBA) at 
Receptor

Concrete/Industrial Saw 1 89.6 690 20 0.20 ‐22.8 ‐7.0 59.8

Rubber Tired Dozers 1 82 690 40 0.40 ‐22.8 ‐4.0 55.2

Tractors/Loaders/Backhoes 3 80 690 25 0.75 ‐22.8 ‐1.2 56.0

Log Sum 62.3

Site Preparation

Graders 1 85 690 40 0.40 ‐22.8 ‐4.0 58.2

Rubber Tired Dozers 1 82 690 40 0.40 ‐22.8 ‐4.0 55.2

Tractors/Loaders/Backhoes 2 80 690 40 0.80 ‐22.8 ‐1.0 56.2

Log Sum 61.5

Cranes 1 81 690 16 0.16 ‐22.8 ‐8.0 50.2

Forklifts 1 64 690 50 0.50 ‐22.8 ‐3.0 38.2

Generator Sets 1 81 690 40 0.40 ‐22.8 ‐4.0 54.2

Welders 1 73 690 40 0.40 ‐22.8 ‐4.0 46.2

Tractors/Loaders/Backhoes 2 80 690 25 0.50 ‐22.8 ‐3.0 54.2

Log Sum 58.3

Cement and Mortar Mixers 1 79 690 40 0.40 ‐22.8 ‐4.0 52.2

Pavers 1 77 690 50 0.50 ‐22.8 ‐3.0 51.2

Paving Equipment 1 85 690 20 0.20 ‐22.8 ‐7.0 55.2

Tractors/Loaders/Backhoes 1 80 690 25 0.25 ‐22.8 ‐6.0 51.2

Rollers 1 80 690 20 0.20 ‐22.8 ‐7.0 50.2

Log Sum 59.4

Air Compressors 1 78 690 40 0.40 ‐22.8 ‐4.0 51.2

Log Sum 51.2

Notes:

(2) Source: https://www.google.com/url?q=http://www.noisetesting.info/blog/warehouse‐forklift‐workplace‐noise‐
levels/&sa=D&source=hangouts&ust=1545259247311000&usg=AFQjCNHFcKKoEKUjv5VZMOtw_KO977Em1A

(3) Distance to receptor calculated from center of site. Construction noise projected from the center of the project site to the structural façade of the 
nearest sensitive use.

Paving

Architectural Coating

(1) Source: Referenced noise levels from the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment Manual (September 
2018).

Building Construction

Construction Noise by Phase ‐ Receptor Northwest of the Project Site (NM1)

Demolition
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1111 Town & Country Road, Suite 34 # Orange, CA 92868 
Telephone: (714) 904-2821 # E-mail:  bill @ traffic-engineer.com 

Web: www.traffic-engineer.com 
 

December 8, 2020 
                                                                                                                                                                  
 
Bradley E. Willard 
GKH Partners 
2062 Business Center Drive, Suite 225 
Irvine, CA 92612 
 
Dear Mr. Willard: 
 
INTRODUCTION 
 
The firm of Kunzman Associates is pleased to submit this Vehicle Miles of Travel 
Screening Memo for the Arctic Ocean Storage project in the City of Lake Forest.  
Kunzman Associates has been asked to prepare this Vehicle Miles of Travel Screening 
Memo to document the lack of a need for a vehicle miles of travel analysis. 
 
This letter summarizes our methodology, analysis, and findings.  Although this is a 
technical report, every effort has been made to write the report clearly and concisely.  To 
assist the reader with those terms unique to transportation engineering, a glossary of 
terms is provided within Appendix A. 
 
PROJECT LOCATION 
 
The proposed development is located south of Commercentre Drive between Alton 
Parkway and Bake Parkway in the City of Lake Forest.   
 
Figure 1 shows the project location map. 
 
PROJECT DESCRIPTION 
 
The applicant proposes to convert an existing 64,329 square foot warehouse/office 
building into a 105,419 square foot climate controlled, Class "A", two story self-storage 
facility while retaining approximately 2,571 square feet of existing office space for a total 
of 107,990 square feet of self-storage and office space.   
 
Figure 2 shows the proposed project site plan. 
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TRIP GENERATION 
 
The traffic generated by the project is determined by multiplying an appropriate trip 
generation rate by the quantity of land use.  Trip generation rates are predicated on the 
assumption that energy costs, the availability of roadway capacity, the availability of 
vehicles to drive, and our life styles remain similar to what we know today.  A major 
change in these variables may affect trip generation rates. 

 
Trip generation rates were determined for daily traffic, morning peak hour inbound and 
outbound traffic and evening peak hour inbound and outbound traffic for the proposed 
land use.  By multiplying the traffic generation rates by the land use quantity, the traffic 
volumes are determined.   
 
Table 1 exhibits the traffic generation rates and peak hour volumes and project daily traffic 
volumes.  The traffic generation rates are from the Institute of Transportation Engineers, 
Trip Generation, 10th Edition, 2017. 

 
The previous development generated approximately 319 daily vehicle trips, 45 of which 
will occur during the morning peak hour and 40 of which will occur during the evening 
peak hour. 

 
The proposed development is projected to generate approximately 163 daily vehicle trips, 
10 of which will occur during the morning peak hour and 19 of which will occur during the 
evening peak hour. 
 
GENERAL PLAN AND CEQA TRAFFIC THRESHOLDS 
 
A traffic study for a land use project in the City of Lake Forest must meet certain criteria. 
 
The traffic study needs to discuss that the project land use is consistent with the newly 
adopted City of Lake Forest 2040 General Plan. 
 
The traffic study also needs to be consistent with the traffic study requirements contained 
in the City of Lake Forest document entitled City of Lake Forest CEQA Significance 
Thresholds Guidelines dated July 21, 2020. 
 
The City of Lake Forest CEQA Significance Thresholds Guidelines document defines 
screening criteria for land use projects.  One screening criteria is that the project adds 
less than 110 daily trips to the road system. 
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Per the screening criteria, if a land use project generates less than 110 daily trips, then 
the traffic analysis does not need to have a Vehicle Miles of Travel calculation. 
 
This project (1) is consistent with the General Plan Land Use designation, (2) generates 
less than 110 daily trips, and (3) needs to have a Traffic Generation Analysis only (a 
Vehicle Miles of Travel Analysis is not required). 
 
Specifically, the following apply to the subject land use project. 
 

 The designated General Plan Land Use is Light Industrial.  The proposed land use 
is self-storage which is an allowed land use in the Light Industrial land use 
designation. 

 
 The daily traffic generation by the previous land use is 319 daily trips.  The daily 

traffic generation by the proposed land use is 163 daily trips.  The proposed land 
use generates 51 percent as much traffic as the previous land use. 

 
 The proposed land use does not generate any new daily traffic above the previous 

land use.  It generates less than 110 new daily trips.  In fact, it REDUCES street 
traffic by 156 (319 - 163 = 156) daily trips. 

 
 Because the project adds less than 110 daily trips to the street system, Vehicle 

Miles of Travel analysis is not needed. 
 
CONCLUSION 
 
The applicant proposes to convert an existing 64,329 square foot warehouse/office 
building into a 105,419 square foot climate controlled, Class "A", two story self-storage 
facility while retaining approximately 2,571 square feet of existing office space for a total 
of 107,990 square feet of self-storage and office space. 
 
Per the screening criteria, if a land use project generates less than 110 daily trips, then 
the traffic analysis does not need to have a Vehicle Miles of Travel calculation. 
 
The proposed land use does not generate any new daily traffic above the previous land 
use.  It generates less than 110 new daily trips. 
 
Because the project adds less than 110 daily trips to the street system, a Vehicle Miles 
of Travel analysis is not needed. 
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It has been a pleasure to service your needs on this project.  Should you have any 
questions or if we can be of further assistance, please do not hesitate to call at (714) 904-
2821. 
 
Sincerely, 
 
KUNZMAN ASSOCIATES      KUNZMAN ASSOCIATES 
 
 
 
 
William A Kunzman, P.E.      Robert W Kunzman 
Principal                         Senior Associate 
 
#10044d



Inbound Outbound Total Inbound Outbound Total
Trip Generation Rates
Warehouse/Office 1.000 TSF 0.62 0.08 0.70 0.08 0.55 0.63 4.96
Trips Generated
Warehouse/Office 64.329 TSF 40 5 45 5 35 40 319

Inbound Outbound Total Inbound Outbound Total
Trip Generation Rates
Self-Storage 1.000 TSF 0.06 0.04 0.10 0.08 0.09 0.17 1.51
Trips Generated
Self-Storage 107.990 TSF 6 4 10 9 10 19 163

Table 1

Project Trip Generation1

Land Use Quantity Units2

Peak Hour

Daily
Morning Evening

1 Source: Institute of Transportation Engineers, Trip Generation, 10th Edition, 2017, Land Use

2 TSF = Thousand Square Feet

  Categories 110 and 151.

Previous Development

Land Use Quantity Units2

Peak Hour

Daily
Morning Evening

Proposed Development

5
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Figure 2 
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GLOSSARY OF TRANSPORTATION TERMS 
 

 



 

 

GLOSSARY OF TRANSPORTATION TERMS 
 
COMMON ABBREVIATIONS 
 
AC: Acres 
ADT: Average Daily Traffic 
Caltrans: California Department of Transportation 
DU: Dwelling Unit 
ICU: Intersection Capacity Utilization 
LOS: Level of Service 
TSF: Thousand Square Feet 
V/C: Volume/Capacity 
VMT: Vehicle Miles Traveled 
 
TERMS 
 
AVERAGE DAILY TRAFFIC: The total volume during a year divided by 
the number of days in a year.  Usually only weekdays are included. 
 
BANDWIDTH:  The number of seconds of green time available for through 
traffic in a signal progression. 
 
BOTTLENECK:  A constriction along a travelway that limits the amount of 
traffic that can proceed downstream from its location. 
 
CAPACITY:  The maximum number of vehicles that can be reasonably 
expected to pass over a given section of a lane or a roadway in a given 
time period. 
 
CHANNELIZATION:  The separation or regulation of conflicting traffic 
movements into definite paths of travel by the use of pavement markings, 
raised islands, or other suitable means to facilitate the safe and orderly 
movements of both vehicles and pedestrians. 
 
CLEARANCE INTERVAL:  Nearly same as yellow time.  If there is an all 
red interval after the end of a yellow, then that is also added into the 
clearance interval. 
 
CORDON:  An imaginary line around an area across which vehicles, 
persons, or other items are counted (in and out). 
 
CYCLE LENGTH:  The time period in seconds required for one complete 



 

 

signal cycle. 
 
CUL-DE-SAC STREET:  A local street open at one end only, and with 
special provisions for turning around. 
DAILY CAPACITY:  The daily volume of traffic that will result in a volume 
during the peak hour equal to the capacity of the roadway. 
 
DELAY:  The time consumed while traffic is impeded in its movement by 
some element over which it has no control, usually expressed in seconds 
per vehicle. 
 
DEMAND RESPONSIVE SIGNAL:  Same as traffic-actuated signal. 
 
DENSITY:  The number of vehicles occupying in a unit length of the 
through traffic lanes of a roadway at any given instant.  Usually expressed 
in vehicles per mile. 
 
DETECTOR:  A device that responds to a physical stimulus and transmits 
a resulting impulse to the signal controller. 
 
DESIGN SPEED:  A speed selected for purposes of design.  Features of 
a highway, such as curvature, superelevation, and sight distance (upon 
which the safe operation of vehicles is dependent) are correlated to design 
speed. 
 
DIRECTIONAL SPLIT:  The percent of traffic in the peak direction at any 
point in time. 
 
DIVERSION:  The rerouting of peak hour traffic to avoid congestion. 
 
FORCED FLOW:  Opposite of free flow. 
 
FREE FLOW:  Volumes are well below capacity.  Vehicles can maneuver 
freely and travel is unimpeded by other traffic. 
 
GAP:  Time or distance between successive vehicles in a traffic stream, 
rear bumper to front bumper. 
 
HEADWAY:  Time or distance spacing between successive vehicles in a 
traffic stream, front bumper to front bumper. 
 
INTERCONNECTED SIGNAL SYSTEM:  A number of intersections that 



 

 

are connected to achieve signal progression. 
 
LEVEL OF SERVICE:  A qualitative measure of a number of factors, which 
include speed and travel time, traffic interruptions, freedom to maneuver, 
safety, driving comfort and convenience, and operating costs. 
 
LOOP DETECTOR:  A vehicle detector consisting of a loop of wire 
embedded in the roadway, energized by alternating current and producing 
an output circuit closure when passed over by a vehicle. 
MINIMUM ACCEPTABLE GAP:  Smallest time headway between 
successive vehicles in a traffic stream into which another vehicle is willing 
and able to cross or merge. 
 
MULTI-MODAL:  More than one mode; such as automobile, bus transit, 
rail rapid transit, and bicycle transportation modes. 
 
OFFSET:  The time interval in seconds between the beginning of green at 
one intersection and the beginning of green at an adjacent intersection. 
 
PLATOON:  A closely grouped component of traffic that is composed of 
several vehicles moving, or standing ready to move, with clear spaces 
ahead and behind. 
 
ORIGIN-DESTINATION SURVEY:  A survey to determine the point of 
origin and the point of destination for a given vehicle trip. 
 
PASSENGER CAR EQUIVALENTS (PCE):  One car is one Passenger 
Car Equivalent.  A truck is equal to 2 or 3 Passenger Car Equivalents in 
that a truck requires longer to start, goes slower, and accelerates slower.  
Loaded trucks have a higher Passenger Car Equivalent than empty trucks. 
 
PEAK HOUR:  The 60 consecutive minutes with the highest number of 
vehicles. 
 
PRETIMED SIGNAL:  A type of traffic signal that directs traffic to stop and 
go on a predetermined time schedule without regard to traffic conditions.  
Also, fixed time signal. 
 
PROGRESSION:  A term used to describe the progressive movement of 
traffic through several signalized intersections. 
 
SCREEN-LINE:  An imaginary line or physical feature across which all 



 

 

trips are counted, normally to verify the validity of mathematical traffic 
models. 
 
SIGNAL CYCLE:  The time period in seconds required for one complete 
sequence of signal indications. 
 
SIGNAL PHASE:  The part of the signal cycle allocated to one or more 
traffic movements. 
 
STARTING DELAY:  The delay experienced in initiating the movement of 
queued traffic from a stop to an average running speed through a 
signalized intersection. 
 
TRAFFIC-ACTUATED SIGNAL:  A type of traffic signal that directs traffic 
to stop and go in accordance with the demands of traffic, as registered by 
the actuation of detectors. 
TRIP:  The movement of a person or vehicle from one location (origin) to 
another (destination).  For example, from home to store to home is two 
trips, not one. 
 
TRIP-END:  One end of a trip at either the origin or destination; i.e. each 
trip has two trip-ends.  A trip-end occurs when a person, object, or 
message is transferred to or from a vehicle. 
 
TRIP GENERATION RATE:  The quantity of trips produced and/or 
attracted by a specific land use stated in terms of units such as per 
dwelling, per acre, and per 1,000 square feet of floor space. 
 
TRUCK:  A vehicle having dual tires on one or more axles, or having more 
than two axles. 
 
UNBALANCED FLOW:  Heavier traffic flow in one direction than the 
other.  On a daily basis, most facilities have balanced flow.  During the 
peak hours, flow is seldom balanced in an urban area. 
 
VEHICLE MILES OF TRAVEL:  A measure of the amount of usage of a 
section of highway, obtained by multiplying the average daily traffic by 
length of facility in miles. 
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December 8, 2020 
                                                                                                                                                                  
 
Bradley E. Willard 
GKH Partners 
2062 Business Center Drive, Suite 225 
Irvine, CA 92612 
 
Dear Mr. Willard: 
 
INTRODUCTION 
 
The firm of Kunzman Associates is pleased to submit this Vehicle Miles of Travel 
Screening Memo for the Arctic Ocean Storage project in the City of Lake Forest.  
Kunzman Associates has been asked to prepare this Vehicle Miles of Travel Screening 
Memo to document the lack of a need for a vehicle miles of travel analysis. 
 
This letter summarizes our methodology, analysis, and findings.  Although this is a 
technical report, every effort has been made to write the report clearly and concisely.  To 
assist the reader with those terms unique to transportation engineering, a glossary of 
terms is provided within Appendix A. 
 
PROJECT LOCATION 
 
The proposed development is located south of Commercentre Drive between Alton 
Parkway and Bake Parkway in the City of Lake Forest.   
 
Figure 1 shows the project location map. 
 
PROJECT DESCRIPTION 
 
The applicant proposes to convert an existing 64,329 square foot warehouse/office 
building into a 105,419 square foot climate controlled, Class "A", two story self-storage 
facility while retaining approximately 2,571 square feet of existing office space for a total 
of 107,990 square feet of self-storage and office space.   
 
Figure 2 shows the proposed project site plan. 
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TRIP GENERATION 
 
The traffic generated by the project is determined by multiplying an appropriate trip 
generation rate by the quantity of land use.  Trip generation rates are predicated on the 
assumption that energy costs, the availability of roadway capacity, the availability of 
vehicles to drive, and our life styles remain similar to what we know today.  A major 
change in these variables may affect trip generation rates. 

 
Trip generation rates were determined for daily traffic, morning peak hour inbound and 
outbound traffic and evening peak hour inbound and outbound traffic for the proposed 
land use.  By multiplying the traffic generation rates by the land use quantity, the traffic 
volumes are determined.   
 
Table 1 exhibits the traffic generation rates and peak hour volumes and project daily traffic 
volumes.  The traffic generation rates are from the Institute of Transportation Engineers, 
Trip Generation, 10th Edition, 2017. 

 
The previous development generated approximately 319 daily vehicle trips, 45 of which 
will occur during the morning peak hour and 40 of which will occur during the evening 
peak hour. 

 
The proposed development is projected to generate approximately 163 daily vehicle trips, 
10 of which will occur during the morning peak hour and 19 of which will occur during the 
evening peak hour. 
 
GENERAL PLAN AND CEQA TRAFFIC THRESHOLDS 
 
A traffic study for a land use project in the City of Lake Forest must meet certain criteria. 
 
The traffic study needs to discuss that the project land use is consistent with the newly 
adopted City of Lake Forest 2040 General Plan. 
 
The traffic study also needs to be consistent with the traffic study requirements contained 
in the City of Lake Forest document entitled City of Lake Forest CEQA Significance 
Thresholds Guidelines dated July 21, 2020. 
 
The City of Lake Forest CEQA Significance Thresholds Guidelines document defines 
screening criteria for land use projects.  One screening criteria is that the project adds 
less than 110 daily trips to the road system. 
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Per the screening criteria, if a land use project generates less than 110 daily trips, then 
the traffic analysis does not need to have a Vehicle Miles of Travel calculation. 
 
This project (1) is consistent with the General Plan Land Use designation, (2) generates 
less than 110 daily trips, and (3) needs to have a Traffic Generation Analysis only (a 
Vehicle Miles of Travel Analysis is not required). 
 
Specifically, the following apply to the subject land use project. 
 

 The designated General Plan Land Use is Light Industrial.  The proposed land use 
is self-storage which is an allowed land use in the Light Industrial land use 
designation. 

 
 The daily traffic generation by the previous land use is 319 daily trips.  The daily 

traffic generation by the proposed land use is 163 daily trips.  The proposed land 
use generates 51 percent as much traffic as the previous land use. 

 
 The proposed land use does not generate any new daily traffic above the previous 

land use.  It generates less than 110 new daily trips.  In fact, it REDUCES street 
traffic by 156 (319 - 163 = 156) daily trips. 

 
 Because the project adds less than 110 daily trips to the street system, Vehicle 

Miles of Travel analysis is not needed. 
 
CONCLUSION 
 
The applicant proposes to convert an existing 64,329 square foot warehouse/office 
building into a 105,419 square foot climate controlled, Class "A", two story self-storage 
facility while retaining approximately 2,571 square feet of existing office space for a total 
of 107,990 square feet of self-storage and office space. 
 
Per the screening criteria, if a land use project generates less than 110 daily trips, then 
the traffic analysis does not need to have a Vehicle Miles of Travel calculation. 
 
The proposed land use does not generate any new daily traffic above the previous land 
use.  It generates less than 110 new daily trips. 
 
Because the project adds less than 110 daily trips to the street system, a Vehicle Miles 
of Travel analysis is not needed. 
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It has been a pleasure to service your needs on this project.  Should you have any 
questions or if we can be of further assistance, please do not hesitate to call at (714) 904-
2821. 
 
Sincerely, 
 
KUNZMAN ASSOCIATES      KUNZMAN ASSOCIATES 
 
 
 
 
William A Kunzman, P.E.      Robert W Kunzman 
Principal                         Senior Associate 
 
#10044d



Inbound Outbound Total Inbound Outbound Total
Trip Generation Rates
Warehouse/Office 1.000 TSF 0.62 0.08 0.70 0.08 0.55 0.63 4.96
Trips Generated
Warehouse/Office 64.329 TSF 40 5 45 5 35 40 319

Inbound Outbound Total Inbound Outbound Total
Trip Generation Rates
Self-Storage 1.000 TSF 0.06 0.04 0.10 0.08 0.09 0.17 1.51
Trips Generated
Self-Storage 107.990 TSF 6 4 10 9 10 19 163

Table 1

Project Trip Generation1

Land Use Quantity Units2

Peak Hour

Daily
Morning Evening

1 Source: Institute of Transportation Engineers, Trip Generation, 10th Edition, 2017, Land Use

2 TSF = Thousand Square Feet

  Categories 110 and 151.

Previous Development

Land Use Quantity Units2

Peak Hour

Daily
Morning Evening

Proposed Development
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GLOSSARY OF TRANSPORTATION TERMS 
 
COMMON ABBREVIATIONS 
 
AC: Acres 
ADT: Average Daily Traffic 
Caltrans: California Department of Transportation 
DU: Dwelling Unit 
ICU: Intersection Capacity Utilization 
LOS: Level of Service 
TSF: Thousand Square Feet 
V/C: Volume/Capacity 
VMT: Vehicle Miles Traveled 
 
TERMS 
 
AVERAGE DAILY TRAFFIC: The total volume during a year divided by 
the number of days in a year.  Usually only weekdays are included. 
 
BANDWIDTH:  The number of seconds of green time available for through 
traffic in a signal progression. 
 
BOTTLENECK:  A constriction along a travelway that limits the amount of 
traffic that can proceed downstream from its location. 
 
CAPACITY:  The maximum number of vehicles that can be reasonably 
expected to pass over a given section of a lane or a roadway in a given 
time period. 
 
CHANNELIZATION:  The separation or regulation of conflicting traffic 
movements into definite paths of travel by the use of pavement markings, 
raised islands, or other suitable means to facilitate the safe and orderly 
movements of both vehicles and pedestrians. 
 
CLEARANCE INTERVAL:  Nearly same as yellow time.  If there is an all 
red interval after the end of a yellow, then that is also added into the 
clearance interval. 
 
CORDON:  An imaginary line around an area across which vehicles, 
persons, or other items are counted (in and out). 
 
CYCLE LENGTH:  The time period in seconds required for one complete 



 

 

signal cycle. 
 
CUL-DE-SAC STREET:  A local street open at one end only, and with 
special provisions for turning around. 
DAILY CAPACITY:  The daily volume of traffic that will result in a volume 
during the peak hour equal to the capacity of the roadway. 
 
DELAY:  The time consumed while traffic is impeded in its movement by 
some element over which it has no control, usually expressed in seconds 
per vehicle. 
 
DEMAND RESPONSIVE SIGNAL:  Same as traffic-actuated signal. 
 
DENSITY:  The number of vehicles occupying in a unit length of the 
through traffic lanes of a roadway at any given instant.  Usually expressed 
in vehicles per mile. 
 
DETECTOR:  A device that responds to a physical stimulus and transmits 
a resulting impulse to the signal controller. 
 
DESIGN SPEED:  A speed selected for purposes of design.  Features of 
a highway, such as curvature, superelevation, and sight distance (upon 
which the safe operation of vehicles is dependent) are correlated to design 
speed. 
 
DIRECTIONAL SPLIT:  The percent of traffic in the peak direction at any 
point in time. 
 
DIVERSION:  The rerouting of peak hour traffic to avoid congestion. 
 
FORCED FLOW:  Opposite of free flow. 
 
FREE FLOW:  Volumes are well below capacity.  Vehicles can maneuver 
freely and travel is unimpeded by other traffic. 
 
GAP:  Time or distance between successive vehicles in a traffic stream, 
rear bumper to front bumper. 
 
HEADWAY:  Time or distance spacing between successive vehicles in a 
traffic stream, front bumper to front bumper. 
 
INTERCONNECTED SIGNAL SYSTEM:  A number of intersections that 



 

 

are connected to achieve signal progression. 
 
LEVEL OF SERVICE:  A qualitative measure of a number of factors, which 
include speed and travel time, traffic interruptions, freedom to maneuver, 
safety, driving comfort and convenience, and operating costs. 
 
LOOP DETECTOR:  A vehicle detector consisting of a loop of wire 
embedded in the roadway, energized by alternating current and producing 
an output circuit closure when passed over by a vehicle. 
MINIMUM ACCEPTABLE GAP:  Smallest time headway between 
successive vehicles in a traffic stream into which another vehicle is willing 
and able to cross or merge. 
 
MULTI-MODAL:  More than one mode; such as automobile, bus transit, 
rail rapid transit, and bicycle transportation modes. 
 
OFFSET:  The time interval in seconds between the beginning of green at 
one intersection and the beginning of green at an adjacent intersection. 
 
PLATOON:  A closely grouped component of traffic that is composed of 
several vehicles moving, or standing ready to move, with clear spaces 
ahead and behind. 
 
ORIGIN-DESTINATION SURVEY:  A survey to determine the point of 
origin and the point of destination for a given vehicle trip. 
 
PASSENGER CAR EQUIVALENTS (PCE):  One car is one Passenger 
Car Equivalent.  A truck is equal to 2 or 3 Passenger Car Equivalents in 
that a truck requires longer to start, goes slower, and accelerates slower.  
Loaded trucks have a higher Passenger Car Equivalent than empty trucks. 
 
PEAK HOUR:  The 60 consecutive minutes with the highest number of 
vehicles. 
 
PRETIMED SIGNAL:  A type of traffic signal that directs traffic to stop and 
go on a predetermined time schedule without regard to traffic conditions.  
Also, fixed time signal. 
 
PROGRESSION:  A term used to describe the progressive movement of 
traffic through several signalized intersections. 
 
SCREEN-LINE:  An imaginary line or physical feature across which all 



 

 

trips are counted, normally to verify the validity of mathematical traffic 
models. 
 
SIGNAL CYCLE:  The time period in seconds required for one complete 
sequence of signal indications. 
 
SIGNAL PHASE:  The part of the signal cycle allocated to one or more 
traffic movements. 
 
STARTING DELAY:  The delay experienced in initiating the movement of 
queued traffic from a stop to an average running speed through a 
signalized intersection. 
 
TRAFFIC-ACTUATED SIGNAL:  A type of traffic signal that directs traffic 
to stop and go in accordance with the demands of traffic, as registered by 
the actuation of detectors. 
TRIP:  The movement of a person or vehicle from one location (origin) to 
another (destination).  For example, from home to store to home is two 
trips, not one. 
 
TRIP-END:  One end of a trip at either the origin or destination; i.e. each 
trip has two trip-ends.  A trip-end occurs when a person, object, or 
message is transferred to or from a vehicle. 
 
TRIP GENERATION RATE:  The quantity of trips produced and/or 
attracted by a specific land use stated in terms of units such as per 
dwelling, per acre, and per 1,000 square feet of floor space. 
 
TRUCK:  A vehicle having dual tires on one or more axles, or having more 
than two axles. 
 
UNBALANCED FLOW:  Heavier traffic flow in one direction than the 
other.  On a daily basis, most facilities have balanced flow.  During the 
peak hours, flow is seldom balanced in an urban area. 
 
VEHICLE MILES OF TRAVEL:  A measure of the amount of usage of a 
section of highway, obtained by multiplying the average daily traffic by 
length of facility in miles. 
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