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1 INTRODUCTION 

This report presents the results of the air quality impact analysis (AQIA) prepared by Urban 
Crossroads, Inc., for the Highland Park Project (referred to as “Project”). The Project site is 
located north of Base Line Street and west of Weaver Street in the City of Highland.  

The purpose of this AQIA is to evaluate the potential impacts to air quality associated with 
construction and operation of the proposed Project, and recommend measures to mitigate 
impacts considered potentially significant in comparison to established regulatory thresholds. 

1.1 SITE LOCATION 

The proposed Highland Park site is located north of Base Line Street and west of Weaver Street 
in the City of Highland, as shown on Exhibit 1-A.  The Project site is currently occupied by an 
existing single-family residential dwelling.  Existing residential land uses are located to the 
north, west, east, and south of the Project site across Base Line Street.  The Project site is 
located approximately 3.5 miles northeast of the San Bernardino International Airport and 
approximately 2.5 miles north of the Redlands Municipal Airport. 

1.2 PROJECT DESCRIPTION 

The Project consists of the development of up to 44 single-family detached dwelling units, as 
shown on Exhibit 1-B.  A water quality basin is proposed at the southwest corner of the site on 
lot 46, and a park is proposed for lot 45 within the Project site. 

1.3 SUMMARY OF FINDINGS 

Short-Term Construction 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the South Coast Air Quality Management District (SCAQMD).  Although not 
required, best available control measures (BACM AQ-1 and BACM AQ-2) are recommended to 
further reduce the impacts.  

Without BACMs, emissions during construction activity will exceed the SCAQMD’s localized 
significance threshold for PM10 and PM2.5. It should be noted that the impacts without BACMs 
do not take credit for reductions achieved through standard regulatory requirements (Rule 
403). A less than significant impact would occur with the application of BACM AQ-1 and BACM 
AQ-2. 

Project construction-source emissions would not conflict with the applicable Air Quality 
Management Plan (AQMP).  

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  
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EXHIBIT 1-A:  LOCATION MAP 
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EXHIBIT 1-B:  SITE PLAN 
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that would affect substantial numbers of people. Potential construction-source odor impacts 
are therefore considered less-than-significant. 

Long-Term Operational 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the SCAQMD. Thus a less than significant impact would occur for Project-related 
operational-source emissions without the application of mitigation measures.  

Project operational-source emissions would not result in or cause a significant localized air 
quality impact as discussed in the operational LSTs section of this report. The proposed Project 
would not result in a significant CO “hotspot” as a result of Project related traffic during 
ongoing operations, nor would the Project result in a significant adverse health impact as 
discussed in Section 3.8, thus a less than significant impact to sensitive receptors during 
operational activity is expected.  Project operational-source emissions would not conflict with 
the AQMP.  

Substantial odor-generating sources include land uses such as agricultural activities, feedlots, 
wastewater treatment facilities, landfills or various heavy industrial uses. The Project does not 
propose any such uses or activities that would result in potentially significant operational-
source odor impacts.   Potential sources of operational odors generated by the Project would 
include disposal of miscellaneous residential refuse. Moreover, SCAQMD Rule 402 acts to 
prevent occurrences of odor nuisances (1).  Consistent with County requirements, all Project-
generated refuse would be stored in covered containers and removed at regular intervals in 
compliance with solid waste regulations. Potential operational-source odor impacts are 
therefore considered less-than-significant. 

1.4 STANDARD REGULATORY REQUIREMENTS/BEST AVAILABLE CONTROL MEASURES (BACMS)  

Measures listed below (or equivalent language) shall appear on all Project grading plans, 
construction specifications and bid documents, and the County shall ensure such language is 
incorporated prior to issuance of any development permits. County monitoring of construction 
activities shall be conducted to ensure mitigation compliance.  

SCAQMD Rules that are currently applicable during construction activity for this Project include 
but are not limited to: Rule 1113 (Architectural Coatings) (2); Rule 431.2 (Low Sulfur Fuel) (3); 
Rule 403 (Fugitive Dust) (4); and Rule 1186 / 1186.1 (Street Sweepers) (5). In order to facilitate 
monitoring and compliance, applicable SCAQMD regulatory requirements are summarized 
below. 

BACM AQ-1 

The following measures shall be incorporated into Project plans and specifications as 
implementation of Rule 403 (4):    

 All clearing, grading, earth-moving, or excavation activities shall cease when winds exceed 25 
mph per SCAQMD guidelines in order to limit fugitive dust emissions. 
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 The contractor shall ensure that all disturbed unpaved roads and disturbed areas within the 
Project are watered at least three (3) times daily during dry weather. Watering, with complete 
coverage of disturbed areas, shall occur at least three times a day, preferably in the mid-
morning, afternoon, and after work is done for the day.   

 The contractor shall ensure that traffic speeds on unpaved roads and Project site areas are 
reduced to 15 miles per hour or less  

Additional regulatory requirements that are in effect during Project construction include the 
following: 

BACM AQ-2 

The California Air Resources Board, in Title 13, Chapter 10, Section 2485, Division 3 of the of the 
California Code of Regulations, imposes a requirement that heavy duty trucks accessing the site 
shall not idle for greater than five minutes at any location. This measure is intended to apply to 
construction traffic. Grading plans shall reference that a sign shall be posted on-site stating that 
construction workers need to shut off engines at or before five minutes of idling (6).  

1.5 CONSTRUCTION-SOURCE MITIGATION MEASURES 

No significant impacts were identified and no mitigation measures are required 

1.6 OPERATIONAL-SOURCE MITIGATION MEASURES 

No significant impacts were identified and no mitigation measures are required 

  



 Highland Park Air Quality Impact Analysis 

 

09367-02 AQ Report 

6 

This page intentionally left blank  



 Highland Park Air Quality Impact Analysis 

 

09367-02 AQ Report 

7 

2 AIR QUALITY SETTING 

This section provides an overview of the existing air quality conditions in the Project area and 
region.  

2.1 SOUTH COAST AIR BASIN 

The Project site is located in the South Coast Air Basin (SCAB) within the jurisdiction of SCAQMD 
(7).  The SCAQMD was created by the 1977 Lewis-Presley Air Quality Management Act, which 
merged four county air pollution control bodies into one regional district.  Under the Act, the 
SCAQMD is responsible for bringing air quality in areas under its jurisdiction into conformity 
with federal and state air quality standards.  As discussed above, the Project site is located 
within the South Coast Air Basin, a 6,745-square mile subregion of the SCAQMD, which includes 
portions of Los Angeles, Riverside, and San Bernardino Counties, and all of Orange County. The 
larger South Coast district boundary includes 10,743 square miles.  

The SCAB is bound by the Pacific Ocean to the west and the San Gabriel, San Bernardino, and 
San Jacinto Mountains to the north and east.  The Los Angeles County portion of the Mojave 
Desert Air Basin is bound by the San Gabriel Mountains to the south and west, the Los Angeles / 
Kern County border to the north, and the Los Angeles / San Bernardino County border to the 
east.  The Riverside County portion of the Salton Sea Air Basin is bound by the San Jacinto 
Mountains in the west and spans eastward up to the Palo Verde Valley.   

2.2 EXISTING AIR QUALITY 

Existing air quality is measured at established SCAQMD air quality monitoring stations. 
Monitored air quality is evaluated and in the context of ambient air quality standards.  These 
standards are the levels of air quality that are considered safe, with an adequate margin of 
safety, to protect the public health and welfare.  National Ambient Air Quality Standards 
(NAAQS) and California Ambient Air Quality Standards (CAAQS) currently in effect, as well 
health effects of each pollutant regulated under these standards are shown in Table 2-1 (8)(9). 

The determination of whether a region’s air quality is healthful or unhealthful is determined by 
comparing contaminant levels in ambient air samples to the state and federal standards 
presented in Table 2-1.  The air quality in a region is considered to be in attainment by the state 
if the measured ambient air pollutant levels for O3, CO, SO2, NO2, PM10, and PM2.5 are not 
equaled or exceeded at any time in any consecutive three-year period; and the federal 
standards (other than O3, PM10, PM2.5, and those based on annual averages or arithmetic 
mean) are not exceeded more than once per year.  The O3 standard is attained when the fourth 
highest eight-hour concentration in a year, averaged over three years, is equal to or less than 
the standard.  For PM10, the 24 hour standard is attained when 99 percent of the daily 
concentrations, averaged over three years, are equal to or less than the standard. 
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TABLE 2-1: AMBIENT AIR QUALITY STANDARDS 
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2.3 REGIONAL AIR QUALITY 

The SCAQMD monitors levels of various criteria pollutants at 30 monitoring stations throughout 
the air district.  In 2012, the federal and state ambient air quality standards (NAAQS and 
CAAQS) were exceeded on one or more days for ozone, PM10, and PM2.5 at most monitoring 
locations (10).  No areas of the SCAB exceeded federal or state standards for NO2, SO2, CO, 
sulfates or lead.  See Table 2-2 for attainment designations for the SCAB (11). Appendix 3.2 
provides geographic representation of the state and federal attainment status for applicable 
criteria pollutants within the SCAB. 

2.4 LOCAL AIR QUALITY 

Relative to the Project site, the nearest long-term air quality monitoring site for Ozone (O3), 
Carbon Monoxide (CO), Nitrogen Dioxide (NO2), Inhalable Particulates (PM10) and Ultra-Fine 
Particulates (PM2.5) is the South Coast Air Quality Management District Central San Bernardino 
Valley 2 monitoring station, located approximately 6.50 miles southwest of the Project site in 
San Bernardino (SRA 34) (12).   

The most recent three (3) years of data available is shown on Table 2-3 and identifies the 
number of days ambient air quality standards were exceeded for the study area, which is was 
considered to be representative of the local air quality at the Project site (10) (13).  Additionally, 
data for SO2 has been omitted as attainment is regularly met in the South Coast Air Basin and 
few monitoring stations measure SO2 concentrations. 

Criteria pollutants are pollutants that are regulated through the development of human health 
based and/or environmentally based criteria for setting permissible levels.  Criteria pollutants, 
their typical sources, and effects are identified below: 

 Carbon Monoxide (CO):  Is a colorless, odorless gas produced by the incomplete combustion of 
carbon-containing fuels, such as gasoline or wood. CO concentrations tend to be the highest 
during the winter morning, when little to no wind and surface-based inversions trap the 
pollutant at ground levels. Because CO is emitted directly from internal combustion engines, 
unlike ozone, motor vehicles operating at slow speeds are the primary source of CO in the Basin. 
The highest ambient CO concentrations are generally found near congested transportation 
corridors and intersections. 

 Sulfur Dioxide (SO2):  Is a colorless, extremely irritating gas or liquid. It enters the atmosphere as 
a pollutant mainly as a result of burning high sulfur-content fuel oils and coal and from chemical 
processes occurring at chemical plants and refineries. When SO2 oxidizes in the atmosphere, it 
forms sulfates (SO4). Collectively, these pollutants are referred to as sulfur oxides (SOX). 

Nitrogen Oxides (Oxides of Nitrogen, or NOx):  Nitrogen oxides (NOx) consist of nitric oxide (NO), 
nitrogen dioxide (NO2) and nitrous oxide (N2O) and are formed when nitrogen (N2) combines 
with oxygen (O2).  Their lifespan in the atmosphere ranges from one to seven days for nitric 
oxide and nitrogen dioxide, to 170 years for nitrous oxide.  Nitrogen oxides are typically created 
during combustion processes, and are major contributors to smog formation and acid 
deposition.  NO2 is a criteria air pollutant, and may result in numerous adverse health effects; it 
absorbs blue light, resulting in a brownish-red cast to the atmosphere and reduced visibility. Of 
the seven types of nitrogen oxide compounds, NO2 is the most abundant in the atmosphere. As 
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ambient concentrations of NO2 are related to traffic density, commuters in heavy traffic may be 
exposed to higher concentrations of NO2 than those indicated by regional monitors. 

 Ozone (O3):  Is a highly reactive and unstable gas that is formed when volatile organic 
compounds (VOCs) and nitrogen oxides (NOX), both byproducts of internal combustion engine 
exhaust, undergo slow photochemical reactions in the presence of sunlight. Ozone 
concentrations are generally highest during the summer months when direct sunlight, light 
wind, and warm temperature conditions are favorable to the formation of this pollutant. 

 PM10 (Particulate Matter less than 10 microns):  A major air pollutant consisting of tiny solid or 
liquid particles of soot, dust, smoke, fumes, and aerosols.  The size of the particles (10 microns 
or smaller, about 0.0004 inches or less) allows them to easily enter the lungs where they may be 
deposited, resulting in adverse health effects.  PM10 also causes visibility reduction and is a 
criteria air pollutant. 

 PM2.5 (Particulate Matter less than 2.5 microns):  A similar air pollutant consisting of tiny solid 
or liquid particles which are 2.5 microns or smaller (which is often referred to as fine particles).  
These particles are formed in the atmosphere from primary gaseous emissions that include 
sulfates formed from SO2 release from power plants and industrial facilities and nitrates that 
are formed from NOX release from power plants, automobiles and other types of combustion 
sources.  The chemical composition of fine particles highly depends on location, time of year, 
and weather conditions.  PM2.5 is a criteria air pollutant. 

 Volatile Organic Compounds (VOC):  Volatile organic compounds are hydrocarbon compounds 
(any compound containing various combinations of hydrogen and carbon atoms) that exist in 
the ambient air.  VOCs contribute to the formation of smog through atmospheric photochemical 
reactions and/or may be toxic.  Compounds of carbon (also known as organic compounds) have 
different levels of reactivity; that is, they do not react at the same speed or do not form ozone 
to the same extent when exposed to photochemical processes.  VOCs often have an odor, and 
some examples include gasoline, alcohol, and the solvents used in paints.  Exceptions to the VOC 
designation include:  carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or 
carbonates, and ammonium carbonate.  VOCs are a criteria pollutant since they are a precursor 
to O3, which is a criteria pollutant. The SCAQMD uses the terms VOC and ROG (see below) 
interchangeably.  

 Reactive Organic Gases (ROG):  Similar to VOC, Reactive Organic Gases (ROG) are also precursors 
in forming ozone and consist of compounds containing methane, ethane, propane, butane, and 
longer chain hydrocarbons, which are typically the result of some type of 
combustion/decomposition process.  Smog is formed when ROG and nitrogen oxides react in 
the presence of sunlight. ROGs are a criteria pollutant since they are a precursor to O3, which is 
a criteria pollutant. The SCAQMD uses the terms ROG and VOC (see previous) interchangeably. 

 Lead (Pb):  Lead is a heavy metal that is highly persistent in the environment.  In the past, the 
primary source of lead in the air was emissions from vehicles burning leaded gasoline.  As a 
result of the removal of lead from gasoline, there have been no violations at any of the 
SCAQMD’s regular air monitoring stations since 1982.  Currently, emissions of lead are largely 
limited to stationary sources such as lead smelters.  It should be noted that the Project is not 
anticipated to generate a quantifiable amount of lead emissions.  Lead is a criteria air pollutant. 
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TABLE 2-2: ATTAINMENT STATUS OF CRITERIA POLLUTANTS IN THE SOUTH COAST AIR BASIN (SCAB) 

Criteria Pollutant State Designation Federal Designation 

Ozone - 1hour standard Nonattainment No Standard 

Ozone - 8 hour standard Nonattainment Nonattainment 

PM10 Nonattainment Nonattainment 

PM2.5 Nonattainment Nonattainment 

Carbon Monoxide Attainment Attainment 

Nitrogen Dioxide Nonattainment Attainment 

Sulfur Dioxide Attainment Attainment 

Lead
1
 Attainment Attainment 

Source: State/Federal designations were taken from http://www.arb.ca.gov/desig/adm/adm.htm 
Note: See Appendix 3.2 for a detailed map of State/National Area Designations within the South Coast Air Basin 

 

  

                                                           
1
 The State and Federal nonattainment designation for lead is only applicable towards the Los Angeles County 

portion of the SCAB. 

http://www.arb.ca.gov/desig/adm/adm.htm
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TABLE 2-3: PROJECT AREA AIR QUALITY MONITORING SUMMARY 2011-2013 

POLLUTANT STANDARD 
YEAR 

2011 2012 2013 

Ozone (O3) 

Maximum 1-Hour Concentration (ppm) 
 

0.135 0.124 0.139 

Maximum 8-Hour Concentration (ppm) 
 

0.121 0.109 0.112 

Number of Days Exceeding State 1-Hour Standard > 0.09 ppm 40 41 -- 

Number of Days Exceeding State 8-Hour Standard > 0.07 ppm 66 77 -- 

Number of Days Exceeding Federal 1-Hour Standard > 0.12 ppm 2 0 2 

Number of Days Exceeding Federal 8-Hour Standard > 0.075 ppm 39 54 36 

Number of Days Exceeding Health Advisory ≥ 0.15 ppm 0 0 0 

Carbon Monoxide (CO) 

Maximum 1-Hour Concentration (ppm) 
 

2.3 3.1 4.8 

Maximum 8-Hour Concentration (ppm) 
 

1.7 1.7 1.7 

Number of Days Exceeding State 1-Hour Standard > 20 ppm 0 0 0 

Number of Days Exceeding Federal / State 8-Hour Standard > 9.0 ppm 0 0 0 

Number of Days Exceeding Federal 1-Hour Standard > 35 ppm 0 0 0 

Nitrogen Dioxide (NO2)  

Maximum 1-Hour Concentration (ppm) 
 

0.0619 0.067 0.072 

Annual Arithmetic Mean Concentration (ppm) 
 

0.0169 -- -- 

Number of Days Exceeding State 1-Hour Standard > 0.18 ppm 0 0 0 

Particulate Matter ≤ 10 Microns (PM10) 

Maximum 24-Hour Concentration (µg/m3) 
 

56 53 102 

Number of Samples 
 

58 55 60 

Number of Samples Exceeding State Standard > 50 µg/m3 3 -- -- 

Number of Samples Exceeding Federal Standard > 150 µg/m3 0 0 0 

Particulate Matter ≤ 2.5 Microns (PM2.5) 

Maximum 24-Hour Concentration (µg/m3) 
 

65.0 34.8 55.3 

Annual Arithmetic Mean (µg/m3) 
 

12.2 11.8 11.4 

Number of Samples Exceeding Federal 24-Hour Standard > 35 µg/m3 2 0 -- 

-- = data not available from either SCAQMD or EPA  
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Health Effects of Air Pollutants 

Ozone 

Individuals exercising outdoors, children, and people with preexisting lung disease, such as 
asthma and chronic pulmonary lung disease, are considered to be the most susceptible sub-
groups for ozone effects. Short-term exposure (lasting for a few hours) to ozone at levels 
typically observed in Southern California can result in breathing pattern changes, reduction of 
breathing capacity, increased susceptibility to infections, inflammation of the lung tissue, and 
some immunological changes. Elevated ozone levels are associated with increased school 
absences. In recent years, a correlation between elevated ambient ozone levels and increases 
in daily hospital admission rates, as well as mortality, has also been reported. An increased risk 
for asthma has been found in children who participate in multiple sports and live in 
communities with high ozone levels.  

Ozone exposure under exercising conditions is known to increase the severity of the responses 
described above. Animal studies suggest that exposure to a combination of pollutants that 
includes ozone may be more toxic than exposure to ozone alone. Although lung volume and 
resistance changes observed after a single exposure diminish with repeated exposures, 
biochemical and cellular changes appear to persist, which can lead to subsequent lung 
structural changes. 

Carbon Monoxide 

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse 
effects of CO exposure. The effects observed include earlier onset of chest pain with exercise, 
and electrocardiograph changes indicative of decreased oxygen supply to the heart. Inhaled CO 
has no direct toxic effect on the lungs, but exerts its effect on tissues by interfering with oxygen 
transport and competing with oxygen to combine with hemoglobin present in the blood to 
form carboxyhemoglobin (COHb). Hence, conditions with an increased demand for oxygen 
supply can be adversely affected by exposure to CO. Individuals most at risk include fetuses, 
patients with diseases involving heart and blood vessels, and patients with chronic hypoxemia 
(oxygen deficiency) as seen at high altitudes. 

Reduction in birth weight and impaired neurobehavioral development have been observed in 
animals chronically exposed to CO, resulting in COHb levels similar to those observed in 
smokers. Recent studies have found increased risks for adverse birth outcomes with exposure 
to elevated CO levels; these include pre-term births and heart abnormalities. 

Particulate Matter 

A consistent correlation between elevated ambient fine particulate matter (PM10 and PM2.5) 
levels and an increase in mortality rates, respiratory infections, number and severity of asthma 
attacks and the number of hospital admissions has been observed in different parts of the 
United States and various areas around the world. In recent years, some studies have reported 
an association between long-term exposure to air pollution dominated by fine particles and 
increased mortality, reduction in life-span, and an increased mortality from lung cancer. 
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Daily fluctuations in PM2.5 concentration levels have also been related to hospital admissions 
for acute respiratory conditions in children, to school and kindergarten absences, to a decrease 
in respiratory lung volumes in normal children, and to increased medication use in children and 
adults with asthma. Recent studies show lung function growth in children is reduced with 
longterm exposure to particulate matter. 

The elderly, people with pre-existing respiratory or cardiovascular disease, and children appear 
to be more susceptible to the effects of high levels of PM10 and PM2.5. 

Nitrogen Dioxide 

Population-based studies suggest that an increase in acute respiratory illness, including 
infections and respiratory symptoms in children (not infants), is associated with long-term 
exposure to NO2 at levels found in homes with gas stoves, which are higher than ambient levels 
found in Southern California. Increase in resistance to air flow and airway contraction is 
observed after short-term exposure to NO2 in healthy subjects. Larger decreases in lung 
functions are observed in individuals with asthma or chronic obstructive pulmonary disease 
(e.g., chronic bronchitis, emphysema) than in healthy individuals, indicating a greater 
susceptibility of these sub-groups. 

In animals, exposure to levels of NO2 considerably higher than ambient concentrations results 
in increased susceptibility to infections, possibly due to the observed changes in cells involved 
in maintaining immune functions. The severity of lung tissue damage associated with high levels 
of ozone exposure increases when animals are exposed to a combination of ozone and NO2. 

Sulfur Dioxide 

A few minutes of exposure to low levels of SO2 can result in airway constriction in some 
asthmatics, all of whom are sensitive to its effects. In asthmatics, increase in resistance to air 
flow, as well as reduction in breathing capacity leading to severe breathing difficulties, are 
observed after acute exposure to SO2. In contrast, healthy individuals do not exhibit similar 
acute responses even after exposure to higher concentrations of SO2. 

Animal studies suggest that despite SO2 being a respiratory irritant, it does not cause 
substantial lung injury at ambient concentrations. However, very high levels of exposure can 
cause lung edema (fluid accumulation), lung tissue damage, and sloughing off of cells lining the 
respiratory tract. 

Some population-based studies indicate that the mortality and morbidity effects associated 
with fine particles show a similar association with ambient SO2 levels. In these studies, efforts 
to separate the effects of SO2 from those of fine particles have not been successful. It is not 
clear whether the two pollutants act synergistically or one pollutant alone is the predominant 
factor. 

Lead 

Fetuses, infants, and children are more sensitive than others to the adverse effects of Pb 
exposure. Exposure to low levels of Pb can adversely affect the development and function of 
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the central nervous system, leading to learning disorders, distractibility, inability to follow 
simple commands, and lower intelligence quotient. In adults, increased Pb levels are associated 
with increased blood pressure. 

Pb poisoning can cause anemia, lethargy, seizures, and death; although it appears that there 
are no direct effects of Pb on the respiratory system. Pb can be stored in the bone from early 
age environmental exposure, and elevated blood Pb levels can occur due to breakdown of bone 
tissue during pregnancy, hyperthyroidism (increased secretion of hormones from the thyroid 
gland) and osteoporosis (breakdown of bony tissue). Fetuses and breast-fed babies can be 
exposed to higher levels of Pb because of previous environmental Pb exposure of their 
mothers. 

Odors 

The science of odor as a health concern is still new. Merely identifying the hundreds of VOCs 
that cause odors poses a big challenge. Offensive odors can potentially affect human health in 
several ways. First, odorant compounds can irritate the eye, nose, and throat, which can reduce 
respiratory volume. Second, studies have shown that the VOCs that cause odors can stimulate 
sensory nerves to cause neurochemical changes that might influence health, for instance, by 
compromising the immune system. Finally, unpleasant odors can trigger memories or attitudes 
linked to unpleasant odors, causing cognitive and emotional effects such as stress. 

2.5 REGULATORY BACKGROUND 

2.5.1 FEDERAL REGULATIONS 

The U.S. EPA is responsible for setting and enforcing the NAAQS for O3, CO, NOx, SO2, PM10, 
and lead (8).  The U.S. EPA has jurisdiction over emissions sources that are under the authority 
of the federal government including aircraft, locomotives, and emissions sources outside state 
waters (Outer Continental Shelf).  The U.S. EPA also establishes emission standards for vehicles 
sold in states other than California.  Automobiles sold in California must meet the stricter 
emission requirements of the CARB. 

The Federal Clean Air Act (CAA) was first enacted in 1955, and has been amended numerous 
times in subsequent years (1963, 1965, 1967, 1970, 1977, and 1990).  The CAA establishes the 
federal air quality standards, the NAAQS, and specifies future dates for achieving compliance 
(14).  The CAA also mandates that states submit and implement State Implementation Plans 
(SIPs) for local areas not meeting these standards.  These plans must include pollution control 
measures that demonstrate how the standards will be met. 

The 1990 amendments to the CAA that identify specific emission reduction goals for areas not 
meeting the NAAQS require a demonstration of reasonable further progress toward attainment 
and incorporate additional sanctions for failure to attain or to meet interim milestones.  The 
sections of the CAA most directly applicable to the development of the Project site include Title 
I (Non-Attainment Provisions) and Title II (Mobile Source Provisions). Title I provisions were 
established with the goal of attaining the NAAQS for the following criteria pollutants O3, NO2, 
SO2, PM10, CO, PM2.5, and lead.  The NAAQS were amended in July 1997 to include an 
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additional standard for O3 and to adopt a NAAQS for PM2.5.  Table 3-1 (previously presented) 
provides the NAAQS within the basin. 

Mobile source emissions are regulated in accordance with Title II provisions.  These provisions 
require the use of cleaner burning gasoline and other cleaner burning fuels such as methanol 
and natural gas.  Automobile manufacturers are also required to reduce tailpipe emissions of 
hydrocarbons and nitrogen oxides (NOx).  NOx is a collective term that includes all forms of 
nitrogen oxides (NO, NO2, NO3) which are emitted as byproducts of the combustion process. 

2.5.2 CALIFORNIA REGULATIONS 

The CARB, which became part of the California EPA in 1991, is responsible for ensuring 
implementation of the California Clean Air Act (AB 2595), responding to the federal CAA, and 
for regulating emissions from consumer products and motor vehicles.  The California CAA 
mandates achievement of the maximum degree of emissions reductions possible from 
vehicular and other mobile sources in order to attain the state ambient air quality standards by 
the earliest practical date.  The CARB established the CAAQS for all pollutants for which the 
federal government has NAAQS and, in addition, establishes standards for sulfates, visibility, 
hydrogen sulfide, and vinyl chloride.  However at this time, hydrogen sulfide and vinyl chloride 
are not measured at any monitoring stations in the SCAB because they are not considered to be 
a regional air quality problem.  Generally, the CAAQS are more stringent than the NAAQS (9)(8). 

Local air quality management districts, such as the SCAQMD, regulate air emissions from 
commercial and light industrial facilities.  All air pollution control districts have been formally 
designated as attainment or non-attainment for each CAAQS. 

Serious non-attainment areas are required to prepare air quality management plans that 
include specified emission reduction strategies in an effort to meet clean air goals.  These plans 
are required to include: 

 Application of Best Available Retrofit Control Technology to existing sources; 

 Developing control programs for area sources (e.g., architectural coatings and solvents) and 
indirect sources (e.g. motor vehicle use generated by residential and commercial development); 

 A District permitting system designed to allow no net increase in emissions from any new or 
modified permitted sources of emissions; 

 Implementing reasonably available transportation control measures and assuring a substantial 
reduction in growth rate of vehicle trips and miles traveled; 

 Significant use of low emissions vehicles by fleet operators; 

 Sufficient control strategies to achieve a five percent or more annual reduction in emissions or 
15 percent or more in a period of three years for ROGs, NOx, CO and PM10.  However, air basins 
may use alternative emission reduction strategy that achieves a reduction of less than five 
percent per year under certain circumstances. 

2.5.3 AIR QUALITY MANAGEMENT PLANNING 

Currently, the NAAQS and CAAQS are exceeded in most parts of the SCAB.  In response, the 
SCAQMD has adopted a series of Air Quality Management Plans (AQMPs) to meet the state and 
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federal ambient air quality standards (15).  AQMPs are updated regularly in order to more 
effectively reduce emissions, accommodate growth, and to minimize any negative fiscal 
impacts of air pollution control on the economy. A detailed discussion on the AQMP and Project 
consistency with the AQMP is provided in Section 3.8. 

2.6 EXISTING PROJECT SITE AIR QUALITY CONDITIONS 

The Project site is assumed to not generate quantifiable emissions.  Existing air quality 
conditions at the Project site would generally reflect ambient monitored conditions as 
presented previously at Table 2-3.    
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3 PROJECT AIR QUALITY IMPACT 

3.1 INTRODUCTION 

The Project has been evaluated to determine if it will violate an air quality standard or 
contribute to an existing or projected air quality violation.  Additionally, the Project has been 
evaluated to determine if it will result in a cumulatively considerable net increase of a criteria 
pollutant for which the SCAB is non-attainment under an applicable federal or state ambient air 
quality standard.  The significance of these potential impacts is described in the following 
section.  

3.2 STANDARDS OF SIGNIFICANCE  

The criteria used to determine the significance of potential Project-related air quality impacts 
are taken from the Initial Study Checklist in Appendix G of the State CEQA Guidelines (14 
California Code of Regulations §§15000, et seq.). Based on these thresholds, a project would 
result in a significant impact related to air quality if it would (16): 

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

 Violate any air quality standard or contribute to an existing or projected air quality violation. 

 Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is in non-attainment under an applicable federal or state ambient air quality standard 
(including releasing emissions, which exceed quantitative thresholds for ozone precursors).  

 Expose sensitive receptors to substantial pollutant concentrations.  

 Create objectionable odors affecting a substantial number of people.  

Within the context of the above threshold considerations, and based on the SCAQMD’s CEQA 
Air Quality Handbook (1993), a project’s localized CO emissions impacts would be significant if 
they exceed the following California standards for localized CO concentrations (17): 

 1-hour CO standard of 20.0 parts per million (ppm) 

 8-hour CO standard of 9.0 ppm.  

The SCAQMD has also developed regional and localized significance thresholds for other 
regulated pollutants, as summarized at Table 3-1 (18). The SCAQMD’s CEQA Air Quality 
Significance Thresholds (March 2011) indicate that any projects in the SCAB with daily 
emissions that exceed any of the indicated thresholds should be considered as having an 
individually and cumulatively significant air quality impact.  
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TABLE 3-1: MAXIMUM DAILY EMISSIONS REGIONAL THRESHOLDS 

Pollutant Construction Operations 

NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

Sox 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

3.3 PROJECT-RELATED SOURCES OF POTENTIAL IMPACT 

Land uses such as the Project affect air quality through construction-source and operational-
source emissions.  

On October 2, 2013, the SCAQMD in conjunction with the California Air Pollution Control 
Officers Association (CAPCOA) released the latest version of the California Emissions Estimator 
Model™ (CalEEMod™) v2013.2.2. The purpose of this model is to calculate construction-source 
and operational-source criteria pollutant (NOx, VOC, PM10, PM2.5, SOx, and CO) and greenhouse 
gas (GHG) emissions from direct and indirect sources; and quantify applicable air quality and 
GHG reductions achieved from mitigation measures (19). Accordingly, the latest version of 
CalEEMod™ has been used for this Project to determine construction and operational air 
quality emissions. Output from the model runs for both construction and operational activity 
are provided in Appendix 3.1. 

3.4 CONSTRUCTION EMISSIONS 

Construction activities associated with the Project will result in emissions of CO, VOCs, NOx, 
SOx, PM10, and PM2.5.  Construction related emissions are expected from the following 
construction activities: 

 Demolition 

 Grading  

 Building Construction 

 Architectural Coatings (Painting) 

 Paving (curb, gutter, flatwork, and parking lot) 

 Construction Workers Commuting 

Construction duration by phase is shown on Table 3-2. The construction schedule utilized in the 
analysis represents a “worst-case” analysis scenario should construction occur any time after 
the respective dates since emission factors for construction decrease as the analysis year 
increases. The duration of construction activity and associated equipment represents a 
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reasonable approximation of the expected construction fleet as required per CEQA guidelines. 
Site specific construction fleet may vary due to specific project needs at the time of 
construction. The duration of construction activity was based on a mid 2015 construction start 
date and a 2016 full Project build-out. The associated construction equipment was estimated 
based on CalEEMod defaults. Please refer to specific detailed modeling inputs/outputs 
contained in Appendix 3.1 of this analysis.  A detailed summary of construction equipment 
assumptions by phase is provided at Table 3-2.  It should be noted that the construction 
equipment estimates provided at Table 3-3 represent a “worst-case” (i.e. overestimation) of 
actual construction equipment that will likely be used during construction activities. 

Dust is typically a major concern during rough grading activities.  Because such emissions are 
not amenable to collection and discharge through a controlled source, they are called “fugitive 
emissions”.  Fugitive dust emissions rates vary as a function of many parameters (soil silt, soil 
moisture, wind speed, area disturbed, number of vehicles, depth of disturbance or excavation, 
etc.).  The CalEEMod model was utilized to calculate fugitive dust emissions resulting from this 
phase of activity.  

Construction emissions for construction worker vehicles traveling to and from the Project site, 
as well as vendor trips (construction materials delivered to the Project site) were estimated 
based on information from the applicant and the CalEEMod model.   

TABLE 3-2: CONSTRUCTION DURATION 

Phase Duration (working days) 

Demolition 20 

Grading 30 

Building Construction 300 

Architectural Coatings 305 

Paving 20 
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TABLE 3-3: CONSTRUCTION EQUIPMENT ASSUMPTIONS 

Activity Equipment Number Hours Per Day 

Demolition 

Concrete/Industrial Saws 1 8 

Excavators 3 8 

Rubber Tired Dozers 2 8 

Grading 

Excavator 2 8 

Graders 1 8 

Water Trucks 1 8 

Rubber Tired Dozers 1 8 

Scrapers 2 8 

Tractors/Loaders/Backhoes 2 8 

Building Construction 

Cranes 1 8 

Forklifts 3 8 

Generator Sets 1 8 

Tractors/Loaders/Backhoes 3 8 

Welders 1 8 

Architectural Coatings Air Compressors 1 8 

Paving 

Pavers 2 8 

Paving Equipment 2 8 

Rollers 2 8 

 

3.4.1 CONSTRUCTION EMISSIONS SUMMARY 

Impacts Without BACMs and Regulatory Requirements 

The estimated maximum daily construction emissions without BACMs are summarized on Table 
3-4.  Detailed construction model outputs are presented in Appendix 3.1. Under the assumed 
scenarios, emissions resulting from the Project construction will not exceed any criteria 
pollutant thresholds established by the SCAQMD. It should be noted that the impacts without 
BACMs and do not take credit for reductions achieved through standard regulatory 
requirements (SCAQMD’s Rule 403). Therefore, a less than significant impact would occur 
without the application of BACMs and standard regulatory requirements. 
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TABLE 3-4: EMISSIONS SUMMARY OF OVERALL CONSTRUCTION (WITHOUT BACMS) 

Year VOC NOx CO SOx PM10 PM2.5 

2015 7.67 87.93 55.77 0.07 13.11 7.51 

2016 8.72 57.53 41.69 0.06 4.30 3.59 

Maximum Daily Emissions 8.72 87.93 55.77 0.07 13.11 7.51 

SCAQMD Regional Threshold 75 100 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 

 

Impacts With BACMs and Regulatory Requirements 

The estimated maximum daily construction emissions with BACMs are summarized on Table 3-
5.  Detailed construction model outputs are presented in Appendix 3.1. Under the assumed 
scenarios, emissions resulting from the Project construction will be further reduced with 
implementation of BACMs and standard regulatory requirements (SCAQMD’s Rule 403).  

TABLE 3-5: EMISSIONS SUMMARY OF OVERALL CONSTRUCTION (WITH BACMS) 

Year 
Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

2015 7.67 87.93 55.77 0.07 7.82 5.32 

2016 8.72 57.53 41.69 0.06 4.30 3.59 

Maximum Daily Emissions 7.67 87.93 55.77 0.07 7.82 5.32 

SCAQMD Regional Threshold 75 100 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 

3.5 OPERATIONAL EMISSIONS 

Operational activities associated with the proposed Project will result in emissions of ROG, 
NOX, CO, SOX, PM10, and PM2.5.  Operational emissions would be expected from the following 
primary sources: 

 Area Source Emissions 

 Energy Source Emissions 

 Mobile Source Emissions 

3.5.1 AREA SOURCE EMISSIONS 

Architectural Coatings 

Over a period of time the buildings that are part of this Project will be subject to emissions 
resulting from the evaporation of solvents contained in paints, varnishes, primers, and other 
surface coatings as part of Project maintenance.  The emissions associated with architectural 
coatings were calculated using the CalEEMod model.   
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Consumer Products 

Consumer products include, but are not limited to detergents, cleaning compounds, polishes, 
personal care products, and lawn and garden products.  Many of these products contain 
organic compounds which when released in the atmosphere can react to form ozone and other 
photochemically reactive pollutants. The emissions associated with use of consumer products 
were calculated based on defaults provided within the CalEEMod model.   

Hearths/Fireplaces 

The emissions associated with use of hearths/fireplaces were calculated based on assumptions 
provided in the CalEEMod model. The Project is required to comply with SCAQMD Rule 445, 
which prohibits the use of wood burning stoves and fireplaces in new development. In order to 
account for the requirements of this Rule, the unmitigated CalEEMod model estimates were 
adjusted to remove wood burning stoves and fireplaces. As the project is required to comply 
with SCAQMD Rule 445, the removal of wood burning stoves and fireplaces is not considered 
"mitigation" although it must be identified as such in CalEEMod in order to treat the case 
appropriately. 

Landscape Maintenance Equipment 

Landscape maintenance equipment would generate emissions from fuel combustion and 
evaporation of unburned fuel.  Equipment in this category would include lawnmowers, 
shedders/grinders, blowers, trimmers, chain saws, and hedge trimmers used to maintain the 
landscaping of the Project.  The emissions associated with landscape maintenance equipment 
were calculated based on assumptions provided in the CalEEMod model.   

3.5.2 ENERGY SOURCE EMISSIONS 

Combustion Emissions Associated with Natural Gas and Electricity 

Electricity and natural gas are used by almost every project. Criteria pollutant emissions are 
emitted through the generation of electricity and consumption of natural gas. However, 
because electrical generating facilities for the Project area are located either outside the region 
(state) or offset through the use of pollution credits (RECLAIM) for generation within the SCAB, 
criteria pollutant emissions from offsite generation of electricity is generally excluded from the 
evaluation of significance and only natural gas use is considered.  The emissions associated with 
natural gas use were calculated using the CalEEMod model.   

3.5.3 MOBILE SOURCE EMISSIONS 

Vehicles 

Project operational (vehicular) impacts are dependent on both overall daily vehicle trip 
generation and the effect of the Project on peak hour traffic volumes and traffic operations in 
the vicinity of the Project.  The Project related operational air quality impacts derive primarily 
from vehicle trips generated by the Project.  Trip characteristics available from the report, 
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Highland Park Trip Generation Assessment (Urban Crossroads, Inc.) 2014 were utilized in this 
analysis (20). 

Fugitive Dust Related to Vehicular Travel 

Vehicles traveling on paved roads would be a source of fugitive emissions due to the generation 
of road dust inclusive of tire wear particulates.  The emissions estimates for travel on paved 
roads were calculated using the CalEEMod model.   

3.5.4 OPERATIONAL EMISSIONS SUMMARY 

Operational-source emissions are summarized on Table 3-6. Prior to implementation of 
appropriate mitigation measures, Project operational-source emissions would not exceed 
applicable SCAQMD regional thresholds of significance. Therefore, a less than significant impact 
would occur and no mitigation measures would be required. 

TABLE 3-6: SUMMARY OF PEAK OPERATIONAL EMISSIONS  

Operational Activities – Summer Emissions VOC NOx CO SOx PM10 PM2.5 

Area Source Emissions  2.64 0.04 3.69 1.90e-4 0.08 0.08 

Energy Source Emissions
 
 0.04 0.36 0.15 2.27e-3 0.03 0.03 

Mobile Emissions  1.81 5.62 21.75 0.05 3.24 0.91 

Maximum Daily Emissions
 
 4.50 6.02 25.59 0.05 3.34 1.02 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded?  NO NO NO NO NO NO 

 

Operational Activities – Winter Emissions VOC NOx CO SOx PM10 PM2.5 

Area Source Emissions  2.64 0.04 3.69 1.90e-4 0.08 0.08 

Energy Source Emissions
 
 0.04 0.36 0.15 2.27e-3 0.03 0.03 

Mobile Emissions  1.75 5.88 20.08 0.04 3.24 0.91 

Maximum Daily Emissions
 
 4.44 6.28 23.93 0.04 3.34 1.02 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded?  NO NO NO NO NO NO 
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3.6 LOCALIZED SIGNIFIANCE  - CONSTRUCTION ACTIVITY 

BACKGROUND ON LOCALIZED SIGNIFICANCE THRESHOLD (LST) DEVELOPMENT 

The analysis makes use of methodology included in the SCAQMD Final Localized Significance 
Threshold Methodology (Methodology) (21). The SCAQMD has established that impacts to air 
quality are significant if there is a potential to contribute or cause localized exceedances of the 
federal and/or state ambient air quality standards (NAAQS/CAAQS). Collectively, these are 
referred to as Localized Significance Thresholds (LSTs). 

The significance of localized emissions impacts depends on whether ambient levels in the 
vicinity of any given project are above or below State standards. In the case of CO and NO2, 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, then project emissions are considered significant if 
they increase ambient concentrations by a measurable amount. This would apply to PM10 and 
PM2.5; both of which are non-attainment pollutants. 

The SCAQMD established LSTs in response to the SCAQMD Governing Board’s Environmental 
Justice Initiative I-4. LSTs represent the maximum emissions from a project that will not cause 
or contribute to an exceedance of the most stringent applicable federal or state ambient air 
quality standard at the nearest residence or sensitive receptor. The SCAQMD states that lead 
agencies can use the LSTs as another indicator of significance in its air quality impact analyses.  

LSTs were developed in response to environmental justice and health concerns raised by the 
public regarding exposure of individuals to criteria pollutants in local communities. To address 
the issue of localized significance, the SCAQMD adopted LSTs that show whether a project 
would cause or contribute to localized air quality impacts and thereby cause or contribute to 
potential localized adverse health effects. The analysis makes use of methodology included in 
the SCAQMD Final Localized Significance Threshold Methodology (LST Methodology) (22). 

APPLICABILITY OF LSTS FOR THE PROJECT 

For this Project, the appropriate Source Receptor Area (SRA) for the LST is the Central San 
Bernardino Valley 2 monitoring station (SRA 34). LSTs apply to carbon monoxide (CO), nitrogen 
dioxide (NO2), particulate matter ≤ 10 microns (PM10), and particulate matter ≤ 2.5 microns 
(PM2.5). The SCAQMD produced look-up tables for projects less than or equal to 5 acres in size. 

In order to determine the appropriate methodology for determining localized impacts that 
could occur as a result of Project-related construction, the following process is undertaken:  

 The CalEEMod model is utilized to determine the maximum daily on-site emissions that 
will occur during construction activity.  

 The SCAQMD’s Fact Sheet for Applying CalEEMod to Localized Significance Thresholds 

(23) is used to determine the maximum site acreage that is actively disturbed based on 
the construction equipment fleet and equipment hours as estimated in CalEEMod.  
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 If the total acreage disturbed is less than or equal to five acres per day, then the 
SCAQMD’s screening look-up tables are utilized to determine if a Project has the 
potential to result in a significant impact (the SCAQMD recommends that Projects 
exceeding the screening look-up tables undergo dispersion modeling to determine 
actual impacts). The look-up tables establish a maximum daily emissions threshold in 
pounds per day that can be compared to CalEEMod outputs.  

 If the total acreage disturbed is greater than five acres per day, then the SCAQMD 
recommends dispersion modeling to be conducted to determine the actual pollutant 
concentrations for applicable LSTs in the air. In other words, the maximum daily on-site 
emissions as calculated in CalEEMod are modeled via air dispersion modeling to 
calculate the actual concentration in the air (e.g., parts per million or micrograms per 
cubic meter) in order to determine if any applicable thresholds are exceeded.  

EMISSIONS CONSIDERED 

SCAQMD’s Methodology clearly states that “off-site mobile emissions from the Project should 
NOT be included in the emissions compared to LSTs (22).” Therefore, for purposes of the 
construction LST analysis only emissions included in the CalEEMod “on-site” emissions outputs 
were considered.  

MAXIMUM DAILY DISTURBED-ACREAGE 

Table 3-7 is used to determine the maximum daily disturbed-acreage for use in determining the 
applicability of the SCAQMD’s LST look-up tables. Based on Table 3-7, the proposed Project 
could actively disturb approximately 4.0 acres per day during grading. Site specific construction 
fleet may vary due to specific project needs at the time of construction. The SCAQMD produced 
look-up tables for projects less than or equal to 5 acres in size; since the Project does not 
exceed a disturbance area of 5 acres in size, SCAQMD LST look-up tables will be used to 
determine localized impacts consistent with SCAQMD protocol. 

TABLE 3-7 MAXIMUM DAILY DISTURBED-ACREAGE  

Construction 
Phase  

Equipment Type Equipment  

Quantity 

Acres grader 

per 8 hour 
day 

Operating 
Hours per 
Day 

Acres graded 

 per day 

Grading 

Tractors/Loaders/Backhoes 2 0.5 8 1.0 

Graders 1 0.5 8 0.5 

Rubber Tired Dozers 1 0.5 8 0.5 

Scrapers 2 1.0 8 2.0 

Total acres graded per day 4.0 

Applicable LST Mass Rate Look-up Table 4.0 
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Receptors 

The nearest sensitive receptor land use (where an individual could remain for 24 hours) is the 
residential units located immediately adjacent to the site to the west. Notwithstanding, the 
Methodology explicitly states that “It is possible that a project may have receptors closer than 
25 meters. Projects with boundaries located closer than 25 meters to the nearest receptor 
should use the LSTs for receptors located at 25 meters (24).” Accordingly, LSTs for receptors at 
25 meters are utilized in this analysis and provide for a conservative i.e. “health protective” 
standard of care 

Impacts without BACMs 

Without implementation of BACMs, emissions during construction activity will exceed 
SCAQMD’s localized significance thresholds for PM10 and PM2.5. Table 3-8 identifies the 
localized impacts at the nearest receptor location in the vicinity of the Project. It should be 
noted that the impacts without BACMs do not take credit for reductions achieved through 
standard regulatory requirements (SCAQMD’s Rule 403).  

TABLE 3-8: LOCALIZED SIGNIFICANCE SUMMARY CONSTRUCTION (WITHOUT BACMS) 

On-Site Grading Emissions NOx CO PM10 PM2.5 

Maximum Daily Emissions 87.78 54.01 12.85 7.44 

SCAQMD Localized Threshold 236.67 1,488 11.67 6.67 

Threshold Exceeded? NO NO YES YES 

Impacts with BACMs 

After implementation of BACMs, emissions during construction activity will not exceed any of 
the SCAQMD’s localized significance thresholds. Table 3-9 identifies the localized impacts at the 
nearest receptor location in the vicinity of the Project with implementation of BACMs and 
standard regulatory requirements. A less than significant impact would occur with the 
application BACMs and standard regulatory requirements. 

   TABLE 3-9: LOCALIZED SIGNIFICANCE SUMMARY CONSTRUCTION (WITH BACMS) 

On-Site Grading Emissions NOx CO PM10 PM2.5 

Maximum Daily Emissions 87.78 54.01 7.56 5.25 

SCAQMD Localized Threshold 236.67 1,488 11.67 6.67 

Threshold Exceeded? NO NO NO NO 

3.7 LOCALIZED SIGNIFICANCE – LONG-TERM OPERATIONAL ACTIVITY 

The proposed project involves the construction and operation of 44 single family detached 
units. According to SCAQMD LST methodology, LSTs would apply to the operational phase of a 
proposed project, if the project includes stationary sources, or attracts mobile sources that may 
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spend long periods queuing and idling at the site (e.g., warehouse or transfer facilities). The 
proposed project does not include such uses, and thus, due to the lack of stationary source 
emissions, no long-term localized significance threshold analysis is needed.  

3.8 CO “HOT SPOT” ANALYSIS 

As discussed below, the Project would not result in potentially adverse CO concentrations or 
“hot spots.” Further, detailed modeling of Project-specific carbon monoxide (CO) “hot spots” is 
not needed to reach this conclusion.  

It has long been recognized that adverse localized CO concentrations (“hot spots”) are caused 
by vehicular emissions, primarily when idling at congested intersections. In response, vehicle 
emissions standards have become increasingly stringent in the last twenty years. Currently, the 
allowable CO emissions standard in California is a maximum of 3.4 grams/mile for passenger 
cars (there are requirements for certain vehicles that are more stringent). With the turnover of 
older vehicles, introduction of cleaner fuels, and implementation of increasingly sophisticated 
and efficient emissions control technologies, CO concentrations in the Project vicinity have 
steadily declined, as indicated by historical emissions data presented previously at Table 2-3. 

A CO “hotspot” would occur if an exceedance of the state one-hour standard of 20 ppm or the 
eight-hour standard of 9 ppm were to occur. At the time of the 1993 Handbook, the SCAB was 
designated nonattainment under the California AAQS and National AAQS for CO (17). As 
identified within SCAQMD's 2003 AQMP and the 1992 Federal Attainment Plan for Carbon 
Monoxide (1992 CO Plan), peak carbon monoxide concentrations in the SCAB were a result of 
unusual meteorological and topographical conditions and not a result of congestion at a 
particular intersection (25).  To establish a more accurate record of baseline CO concentrations 
affecting the SCAB, a CO “hot spot” analysis was conducted in 2003 for four busy intersections 
in Los Angeles at the peak morning and afternoon time periods. This hot spot analysis did not 
predict any violation of CO standards.  It can therefore be reasonably concluded that projects 
(such as the proposed Highland Park Project) that are not subject to the extremes in vehicle 
volumes and vehicle congestion that was evidenced in the 2003 Los Angeles hot spot analysis 
would similarly not create or result in CO hot spots. Similar considerations are also employed by 
other Air Districts when evaluating potential CO concentration impacts. More specifically, the 
Bay Area Air Quality Management District (BAAQMD) concludes that under existing and future 
vehicle emission rates, a given project would have to increase traffic volumes at a single 
intersection by more than 44,000 vehicles per hour—or 24,000 vehicles per hour where vertical 
and/or horizontal air does not mix—in order to generate a significant CO impact (26). The 
proposed Project considered herein would not produce the volume of traffic required to 
generate a CO hotspot either in the context of the 2003 Los Angeles hot spot study, or based on 
representative BAAQMD CO threshold considerations. Therefore, CO hotspots are not an 
environmental impact of concern for the proposed Project. Localized air quality impacts related 
to mobile-source emissions would therefore be less than significant. 
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3.9 AIR QUALITY MANAGEMENT PLANNING  

The Project site is located within the SCAB, which is characterized by relatively poor air quality.  
The SCAQMD has jurisdiction over an approximately 10,743 square-mile area consisting of the 
four-county Basin and the Los Angeles County and Riverside County portions of what use to be 
referred to as the Southeast Desert Air Basin.  In these areas, the SCAQMD is principally 
responsible for air pollution control, and works directly with the Southern California Association 
of Governments (SCAG), county transportation commissions, local governments, as well as 
state and federal agencies to reduce emissions from stationary, mobile, and indirect sources to 
meet state and federal ambient air quality standards. 

Currently, these state and federal air quality standards are exceeded in most parts of the Basin.  
In response, the SCAQMD has adopted a series of Air Quality Management Plans (AQMPs) to 
meet the state and federal ambient air quality standards.  AQMPs are updated regularly in 
order to more effectively reduce emissions, accommodate growth, and to minimize any 
negative fiscal impacts of air pollution control on the economy. 

The Final 2012 AQMP was adopted by the AQMD Governing Board on December 7, 2012 (15). 
The 2012 AQMP incorporates the latest scientific and technological information and planning 
assumptions, including the 2012 Regional Transportation Plan/Sustainable Communities 
Strategy and updated emission inventory methodologies for various source categories.  

Similar to the 2007 AQMP, the 2012 AQMP was based on assumptions provided by both CARB 
and SCAG in the latest available EMFAC model for the most recent motor vehicle and 
demographics information, respectively. The air quality levels projected in the 2012 AQMP are 
based on several assumptions.  For example, the 2012 AQMP has assumed that development 
associated with general plans, specific plans, residential projects, and wastewater facilities will 
be constructed in accordance with population growth projections identified by SCAG in its 2012 
RTP.  The 2012 AQMP also has assumed that such development projects will implement 
strategies to reduce emissions generated during the construction and operational phases of 
development.  The Project’s consistency with the 2012 AQMP is discussed as follows: 

Criteria for determining consistency with the AQMP are defined in Chapter 12, Section 12.2 and 
Section 12.3 of the SCAQMD’s CEQA Air Quality Handbook (1993) (17).  These indicators are 
discussed below: 

 Consistency Criterion No. 1:  The proposed Project will not result in an increase in the frequency 
or severity of existing air quality violations or cause or contribute to new violations, or delay the 
timely attainment of air quality standards or the interim emissions reductions specified in the 
AQMP. 

Construction Impacts 

The violations that Consistency Criterion No. 1 refers to are the CAAQS and NAAQS.  CAAQS and 
NAAQS violations would occur if localized significance thresholds (LSTs) were exceeded. As 
evaluated as part of the Project LST analysis (previously presented), the Project’s localized 
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construction-source emissions will not exceed applicable LSTs with implementation of BACMs, 
and a less than significant impact is expected.  

Operational Impacts 

Project operational-source emissions would not result in exceedances of applicable SCAQMD 
regional thresholds.  

On the basis of the preceding discussion, the Project is determined to be consistent with the 
first criterion. 

 Consistency Criterion No. 2:  The Project will not exceed the assumptions in the AQMP based on 
the years of Project build-out phase. 

Construction and Operational Impacts 

The 2012 Air Quality Management Plan (AQMP) demonstrates that the applicable ambient air 
quality standards can be achieved within the timeframes required under federal law. Growth 
projections from local general plans adopted by cities in the district are provided to the 
Southern California Association of Governments (SCAG), which develops regional growth 
forecasts, which are then used to develop future air quality forecasts for the AQMP. The Project 
site is zoned Planned Development (PD). The Project proposes a residential land use which is 
generally consistent with this designation based on the City of Highland’s General Plan Land Use 
Element which states, “Within the Planned Development designated areas, all residential land 
uses are considered to be appropriate.” It should be noted that the proposed residential 
development would not exceed regional thresholds for construction and operational emissions. 
In addition, Project construction source emissions would not exceed localized thresholds and 
would therefore be considered to have a less than significant impact. Thus it is assumed that 
the Project is consistent with the growth projections included in the AQMP.    

AQMP Consistency Conclusion 

The Project would not result in or cause NAAQS or CAAQS violations. The Project’s land use 
designation for the subject site does not materially affect the uses allowed or their 
development intensities as reflected in the adopted zoning.  The Project is therefore considered 
to be consistent with the AQMP.   

3.10 POTENTIAL IMPACTS TO SENSITIVE RECEPTORS  

The potential impact of Project-generated air pollutant emissions at sensitive receptors has also 
been considered.  Sensitive receptors can include uses such as long term health care facilities, 
rehabilitation centers, and retirement homes.  Residences, schools, playgrounds, child care 
centers, and athletic facilities can also be considered as sensitive receptors. 

Results of the LST analysis indicate that the Project will not exceed the SCAQMD localized 
significance thresholds during construction (with BACMs).  Therefore sensitive receptors would 
not be subject to a significant air quality impact during Project construction.  
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The proposed Project would not result in a CO “hotspot” as a result of Project related traffic 
during ongoing operations, nor would the Project result in a significant adverse health impact 
as discussed in Section 3.8. Thus a less than significant impact to sensitive receptors during 
operational activity is expected.    

3.11 ODORS 

The potential for the Project to generate objectionable odors has also been considered.  Land 
uses generally associated with odor complaints include: 

 Agricultural uses (livestock and farming) 

 Wastewater treatment plants 

 Food processing plants 

 Chemical plants 

 Composting operations 

 Refineries 

 Landfills 

 Dairies 

 Fiberglass molding facilities 

The Project does not contain land uses typically associated with emitting objectionable odors.  
Potential odor sources associated with the proposed Project may result from construction 
equipment exhaust and the application of asphalt and architectural coatings during 
construction activities, and the temporary storage of typical solid waste (refuse) associated 
with the proposed Project’s (long-term operational) uses.  Standard construction requirements 
would minimize odor impacts from construction. The construction odor emissions would be 
temporary, short-term, and intermittent in nature and would cease upon completion of the 
respective phase of construction and is thus considered less than significant. It is expected that 
Project-generated refuse would be stored in covered containers and removed at regular 
intervals in compliance with the City’s solid waste regulations.  The proposed Project would also 
be required to comply with SCAQMD Rule 402 to prevent occurrences of public nuisances. 
Therefore, odors associated with the proposed Project construction and operations would be 
less than significant and no mitigation is required. 

3.12 CUMULATIVE IMPACTS 

The Project area is designated as an extreme non‐attainment area for ozone, and a 
non‐attainment area for PM10 and PM2.5.  

The SCAQMD has recognized that there is typically insufficient information to quantitatively 

evaluate the cumulative contributions of multiple projects because each project applicant has 

no control over nearby projects. Nevertheless, the potential cumulative impacts from the 

Project and other projects are discussed below.  
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Related projects could contribute to an existing or projected air quality exceedance because the 
Basin is currently nonattainment for ozone, PM10, and PM2.5. With regard to determining the 
significance of the contribution from the Project, the SCAQMD recommends that any given 
project’s potential contribution to cumulative impacts should be assessed using the same 
significance criteria as for project-specific impacts. Therefore, this analysis assumes that 
individual projects that do not generate operational or construction emissions that exceed the 
SCAQMD’s recommended daily thresholds for project-specific impacts would also not cause a 
commutatively considerable increase in emissions for those pollutants for which the Basin is in 
nonattainment, and, therefore, would not be considered to have a significant, adverse air 
quality impact. Alternatively, individual project-related construction and operational emissions 
that exceed SCAQMD thresholds for project-specific impacts would be considered cumulatively 
considerable. As previously noted, the Project will not exceed the applicable SCAQMD regional 
threshold for construction and operational-source emissions. As such, the Project will result in a 
cumulatively less than significant impact. 
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5 CERTIFICATION 

The contents of this air study report represent an accurate depiction of the environmental 
impacts associated with the proposed Highland Park.  The information contained in this air 
quality impact assessment report is based on the best available data at the time of preparation. 
If you have any questions, please contact me directly at (949) 660-1994 ext. 217. 

 

Haseeb Qureshi 
Senior Associate 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x217 
hqureshi@urbanxroads.com  

 

EDUCATION 

Master of Science in Environmental Studies 
California State University, Fullerton • May, 2010 

Bachelor of Arts in Environmental Analysis and Design 
University of California, Irvine • June, 2006 

 

PROFESSIONAL AFFILIATIONS 
AEP – Association of Environmental Planners  
AWMA – Air and Waste Management Association 
ASTM – American Society for Testing and Materials 

 

PROFESSIONAL CERTIFICATIONS 

Environmental Site Assessment – American Society for Testing and Materials • June, 2013 
Planned Communities and Urban Infill – Urban Land Institute • June, 2011 
Indoor Air Quality and Industrial Hygiene – EMSL Analytical • April, 2008 
Principles of Ambient Air Monitoring – California Air Resources Board • August, 2007 
AB2588 Regulatory Standards – Trinity Consultants • November, 2006 
Air Dispersion Modeling – Lakes Environmental • June, 2006 
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APPENDIX 3.1: 
 

CALEEMOD EMISSIONS MODEL OUTPUTS 

  



San Bernardino-South Coast County, Summer

Highland Park Development

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 88.00 Space 0.79 35,200.00 0

Single Family Housing 44.00 Dwelling Unit 14.29 79,200.00 126

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

533.36 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/12/2014 9:21 AMPage 1 of 27



Project Characteristics - Source: CPUC GHG Calculator version 3c, worksheet tab “CO2 Allocations,” cells AH/AQ 35-44.

Land Use - assumed 2 parking spaces per dwelling unit

Construction Phase - based on a mid 2015 construction start date and an end of 2016 completion

Off-road Equipment - 8 hour work day

Off-road Equipment - 8 hour work day

Off-road Equipment - 

Off-road Equipment - added a water truck

Off-road Equipment - 

Demolition - 

Vehicle Trips - TR based on the the ITE Trip Generation Manual 9th edition and the Highland Park Trip Generation Assessment Letter

Woodstoves - no woodstoves. all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 305.00

tblConstructionPhase PhaseEndDate 12/1/2017 11/30/2016

tblConstructionPhase PhaseEndDate 12/28/2016 9/28/2016

tblConstructionPhase PhaseStartDate 10/1/2016 10/1/2015

tblConstructionPhase PhaseStartDate 12/1/2016 9/1/2016

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 37.40 44.00

tblFireplaces NumberNoFireplace 4.40 0.00

tblFireplaces NumberWood 2.20 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 533.36

tblProjectCharacteristics OperationalYear 2014 2016

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 2.20 0.00

tblWoodstoves NumberNoncatalytic 2.20 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 7.6748 87.9182 55.7685 0.0730 8.9304 4.1821 13.1125 3.6647 3.8475 7.5122 0.0000 7,611.193
6

7,611.193
6

2.2037 0.0000 7,657.471
1

2016 8.7282 57.4875 41.6882 0.0644 0.6441 3.6516 4.2957 0.1721 3.4189 3.5910 0.0000 6,380.871
2

6,380.871
2

1.4954 0.0000 6,412.275
2

Total 16.4030 145.4057 97.4567 0.1375 9.5745 7.8337 17.4082 3.8368 7.2665 11.1032 0.0000 13,992.06
48

13,992.06
48

3.6991 0.0000 14,069.74
63

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 7.6748 87.9182 55.7685 0.0730 3.6397 4.1821 7.8218 1.4708 3.8475 5.3183 0.0000 7,611.193
6

7,611.193
6

2.2037 0.0000 7,657.471
1

2016 8.7282 57.4875 41.6882 0.0644 0.6441 3.6516 4.2957 0.1721 3.4189 3.5910 0.0000 6,380.871
2

6,380.871
2

1.4954 0.0000 6,412.275
2

Total 16.4030 145.4057 97.4567 0.1375 4.2838 7.8337 12.1175 1.6429 7.2665 8.9094 0.0000 13,992.06
48

13,992.06
48

3.6991 0.0000 14,069.74
63

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 55.26 0.00 30.39 57.18 0.00 19.76 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Energy 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mobile 1.8116 5.6224 21.7484 0.0483 3.1600 0.0766 3.2366 0.8439 0.0705 0.9143 4,243.859
3

4,243.859
3

0.1586 4,247.190
1

Total 4.4969 6.0206 25.5939 0.0507 3.1600 0.1842 3.3442 0.8439 0.1774 1.0213 0.0000 5,635.423
2

5,635.423
2

0.1919 0.0254 5,647.324
0

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Energy 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mobile 1.8116 5.6224 21.7484 0.0483 3.1600 0.0766 3.2366 0.8439 0.0705 0.9143 4,243.859
3

4,243.859
3

0.1586 4,247.190
1

Total 4.4969 6.0206 25.5939 0.0507 3.1600 0.1842 3.3442 0.8439 0.1774 1.0213 0.0000 5,635.423
2

5,635.423
2

0.1919 0.0254 5,647.324
0

Mitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/12/2014 9:21 AMPage 5 of 27



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 6/1/2015 6/26/2015 5 20

2 Grading Grading 6/27/2015 8/7/2015 5 30

3 Building Construction Building Construction 8/8/2015 9/30/2016 5 300

4 Architectural Coating Architectural Coating 10/1/2015 11/30/2016 5 305

5 Paving Paving 9/1/2016 9/28/2016 5 20

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 160,380; Residential Outdoor: 53,460; Non-Residential Indoor: 1,584; Non-Residential Outdoor: 528 (Architectural Coating 
– sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 162 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 8.00 78 0.48

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Grading Off-Highway Trucks 1 8.00 189 0.50

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 6 15.00 0.00 27.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 31.00 10.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 6.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2015

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 0.2953 0.0000 0.2953 0.0447 0.0000 0.0447 0.0000 0.0000

Off-Road 4.5083 48.3629 36.0738 0.0399 2.4508 2.4508 2.2858 2.2858 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Total 4.5083 48.3629 36.0738 0.0399 0.2953 2.4508 2.7461 0.0447 2.2858 2.3305 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Demolition - 2015

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 0.0265 0.4219 0.2861 9.9000e-
004

0.0235 7.2200e-
003

0.0307 6.4400e-
003

6.6400e-
003

0.0131 100.8916 100.8916 8.0000e-
004

100.9084

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 0.0722 0.0876 1.1491 2.1100e-
003

0.1677 1.3100e-
003

0.1690 0.0445 1.2000e-
003

0.0457 181.6880 181.6880 9.5200e-
003

181.8880

Total 0.0987 0.5095 1.4352 3.1000e-
003

0.1912 8.5300e-
003

0.1997 0.0509 7.8400e-
003

0.0587 282.5796 282.5796 0.0103 282.7963

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1152 0.0000 0.1152 0.0174 0.0000 0.0174 0.0000 0.0000

Off-Road 4.5083 48.3629 36.0738 0.0399 2.4508 2.4508 2.2858 2.2858 0.0000 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Total 4.5083 48.3629 36.0738 0.0399 0.1152 2.4508 2.5660 0.0174 2.2858 2.3032 0.0000 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Mitigated Construction On-Site
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3.2 Demolition - 2015

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 0.0265 0.4219 0.2861 9.9000e-
004

0.0235 7.2200e-
003

0.0307 6.4400e-
003

6.6400e-
003

0.0131 100.8916 100.8916 8.0000e-
004

100.9084

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 0.0722 0.0876 1.1491 2.1100e-
003

0.1677 1.3100e-
003

0.1690 0.0445 1.2000e-
003

0.0457 181.6880 181.6880 9.5200e-
003

181.8880

Total 0.0987 0.5095 1.4352 3.1000e-
003

0.1912 8.5300e-
003

0.1997 0.0509 7.8400e-
003

0.0587 282.5796 282.5796 0.0103 282.7963

Mitigated Construction Off-Site

3.3 Grading - 2015

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 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 7.5641 87.7840 54.0066 0.0698 4.1801 4.1801 3.8457 3.8457 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Total 7.5641 87.7840 54.0066 0.0698 8.6733 4.1801 12.8534 3.5965 3.8457 7.4422 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Unmitigated Construction On-Site
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3.3 Grading - 2015

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 0.0000 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 0.1107 0.1343 1.7620 3.2300e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 278.5882 278.5882 0.0146 278.8949

Total 0.1107 0.1343 1.7620 3.2300e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 278.5882 278.5882 0.0146 278.8949

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.3826 0.0000 3.3826 1.4026 0.0000 1.4026 0.0000 0.0000

Off-Road 7.5641 87.7840 54.0066 0.0698 4.1801 4.1801 3.8457 3.8457 0.0000 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Total 7.5641 87.7840 54.0066 0.0698 3.3826 4.1801 7.5627 1.4026 3.8457 5.2483 0.0000 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Mitigated Construction On-Site
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3.3 Grading - 2015

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 0.0000 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 0.1107 0.1343 1.7620 3.2300e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 278.5882 278.5882 0.0146 278.8949

Total 0.1107 0.1343 1.7620 3.2300e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 278.5882 278.5882 0.0146 278.8949

Mitigated Construction Off-Site

3.4 Building Construction - 2015

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

Off-Road 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Total 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Unmitigated Construction On-Site
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3.4 Building Construction - 2015

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 0.0000 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 0.0966 0.9895 1.0818 2.1800e-
003

0.0628 0.0174 0.0802 0.0179 0.0160 0.0339 220.5588 220.5588 1.7400e-
003

220.5953

Worker 0.1492 0.1810 2.3748 4.3600e-
003

0.3465 2.7100e-
003

0.3492 0.0919 2.4800e-
003

0.0944 375.4885 375.4885 0.0197 375.9018

Total 0.2458 1.1705 3.4566 6.5400e-
003

0.4093 0.0201 0.4294 0.1098 0.0185 0.1283 596.0473 596.0473 0.0214 596.4971

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 0.0000 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Total 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 0.0000 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Mitigated Construction On-Site
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3.4 Building Construction - 2015

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 0.0000 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 0.0966 0.9895 1.0818 2.1800e-
003

0.0628 0.0174 0.0802 0.0179 0.0160 0.0339 220.5588 220.5588 1.7400e-
003

220.5953

Worker 0.1492 0.1810 2.3748 4.3600e-
003

0.3465 2.7100e-
003

0.3492 0.0919 2.4800e-
003

0.0944 375.4885 375.4885 0.0197 375.9018

Total 0.2458 1.1705 3.4566 6.5400e-
003

0.4093 0.0201 0.4294 0.1098 0.0185 0.1283 596.0473 596.0473 0.0214 596.4971

Mitigated Construction Off-Site

3.4 Building Construction - 2016

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

Off-Road 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Total 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

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 0.0000 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 0.0848 0.8734 0.9922 2.1700e-
003

0.0628 0.0145 0.0773 0.0179 0.0133 0.0312 218.0413 218.0413 1.5700e-
003

218.0742

Worker 0.1334 0.1621 2.1354 4.3600e-
003

0.3465 2.5700e-
003

0.3491 0.0919 2.3600e-
003

0.0943 362.0111 362.0111 0.0180 362.3888

Total 0.2181 1.0354 3.1276 6.5300e-
003

0.4093 0.0170 0.4264 0.1098 0.0157 0.1255 580.0524 580.0524 0.0196 580.4630

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 0.0000 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Total 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 0.0000 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Mitigated Construction On-Site
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3.4 Building Construction - 2016

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 0.0000 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 0.0848 0.8734 0.9922 2.1700e-
003

0.0628 0.0145 0.0773 0.0179 0.0133 0.0312 218.0413 218.0413 1.5700e-
003

218.0742

Worker 0.1334 0.1621 2.1354 4.3600e-
003

0.3465 2.5700e-
003

0.3491 0.0919 2.3600e-
003

0.0943 362.0111 362.0111 0.0180 362.3888

Total 0.2181 1.0354 3.1276 6.5300e-
003

0.4093 0.0170 0.4264 0.1098 0.0157 0.1255 580.0524 580.0524 0.0196 580.4630

Mitigated Construction Off-Site

3.5 Architectural Coating - 2015

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

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.5421 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 375.2641 375.2641 0.0489 376.2902

Total 2.6534 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 375.2641 375.2641 0.0489 376.2902

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2015

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 0.0000 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 0.0289 0.0350 0.4596 8.4000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 72.6752 72.6752 3.8100e-
003

72.7552

Total 0.0289 0.0350 0.4596 8.4000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 72.6752 72.6752 3.8100e-
003

72.7552

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.5421 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 0.0000 375.2641 375.2641 0.0489 376.2902

Total 2.6534 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 0.0000 375.2641 375.2641 0.0489 376.2902

Mitigated Construction On-Site
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3.5 Architectural Coating - 2015

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 0.0000 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 0.0289 0.0350 0.4596 8.4000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 72.6752 72.6752 3.8100e-
003

72.7552

Total 0.0289 0.0350 0.4596 8.4000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 72.6752 72.6752 3.8100e-
003

72.7552

Mitigated Construction Off-Site

3.5 Architectural Coating - 2016

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

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4913 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 375.2641 375.2641 0.0442 376.1932

Total 2.6026 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 375.2641 375.2641 0.0442 376.1932

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2016

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 0.0000 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 0.0258 0.0314 0.4133 8.4000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 70.0667 70.0667 3.4800e-
003

70.1398

Total 0.0258 0.0314 0.4133 8.4000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 70.0667 70.0667 3.4800e-
003

70.1398

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4913 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 0.0000 375.2641 375.2641 0.0442 376.1932

Total 2.6026 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 0.0000 375.2641 375.2641 0.0442 376.1932

Mitigated Construction On-Site
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3.5 Architectural Coating - 2016

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 0.0000 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 0.0258 0.0314 0.4133 8.4000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 70.0667 70.0667 3.4800e-
003

70.1398

Total 0.0258 0.0314 0.4133 8.4000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 70.0667 70.0667 3.4800e-
003

70.1398

Mitigated Construction Off-Site

3.6 Paving - 2016

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

Off-Road 2.0898 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Paving 0.1035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1933 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Unmitigated Construction On-Site
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3.6 Paving - 2016

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 0.0000 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 0.0645 0.0784 1.0333 2.1100e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 175.1667 175.1667 8.7000e-
003

175.3494

Total 0.0645 0.0784 1.0333 2.1100e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 175.1667 175.1667 8.7000e-
003

175.3494

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.0898 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 0.0000 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Paving 0.1035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1933 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 0.0000 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

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

Mitigated 1.8116 5.6224 21.7484 0.0483 3.1600 0.0766 3.2366 0.8439 0.0705 0.9143 4,243.859
3

4,243.859
3

0.1586 4,247.190
1

Unmitigated 1.8116 5.6224 21.7484 0.0483 3.1600 0.0766 3.2366 0.8439 0.0705 0.9143 4,243.859
3

4,243.859
3

0.1586 4,247.190
1

4.1 Mitigation Measures Mobile

3.6 Paving - 2016

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 0.0000 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 0.0645 0.0784 1.0333 2.1100e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 175.1667 175.1667 8.7000e-
003

175.3494

Total 0.0645 0.0784 1.0333 2.1100e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 175.1667 175.1667 8.7000e-
003

175.3494

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Single Family Housing 418.88 436.04 379.28 1,420,422 1,420,422

Total 418.88 436.04 379.28 1,420,422 1,420,422

Miles Trip % Trip Purpose %

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

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.473353 0.065861 0.172473 0.156037 0.055870 0.009076 0.016433 0.039903 0.001120 0.001336 0.004897 0.000716 0.002924

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

NaturalGas 
Unmitigated

0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

3852.57 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Parking Lot 0 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 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Unmitigated 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 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

Single Family 
Housing

3.85257 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Total 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.1764 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0854 0.0000 4.6600e-
003

0.0000 0.0590 0.0590 0.0584 0.0584 0.0000 931.7647 931.7647 0.0179 0.0171 937.4353

Landscaping 0.1168 0.0432 3.6899 1.9000e-
004

0.0199 0.0199 0.0199 0.0199 6.5556 6.5556 6.7200e-
003

6.6966

Total 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.1764 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0854 0.0000 4.6600e-
003

0.0000 0.0590 0.0590 0.0584 0.0584 0.0000 931.7647 931.7647 0.0179 0.0171 937.4353

Landscaping 0.1168 0.0432 3.6899 1.9000e-
004

0.0199 0.0199 0.0199 0.0199 6.5556 6.5556 6.7200e-
003

6.6966

Total 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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San Bernardino-South Coast County, Winter

Highland Park Development

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 88.00 Space 0.79 35,200.00 0

Single Family Housing 44.00 Dwelling Unit 14.29 79,200.00 126

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

533.36 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - Source: CPUC GHG Calculator version 3c, worksheet tab “CO2 Allocations,” cells AH/AQ 35-44.

Land Use - assumed 2 parking spaces per dwelling unit

Construction Phase - based on a mid 2015 construction start date and an end of 2016 completion

Off-road Equipment - 8 hour work day

Off-road Equipment - 8 hour work day

Off-road Equipment - 

Off-road Equipment - added a water truck

Off-road Equipment - 

Demolition - 

Vehicle Trips - TR based on the the ITE Trip Generation Manual 9th edition and the Highland Park Trip Generation Assessment Letter

Woodstoves - no woodstoves. all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 305.00

tblConstructionPhase PhaseEndDate 12/1/2017 11/30/2016

tblConstructionPhase PhaseEndDate 12/28/2016 9/28/2016

tblConstructionPhase PhaseStartDate 10/1/2016 10/1/2015

tblConstructionPhase PhaseStartDate 12/1/2016 9/1/2016

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 37.40 44.00

tblFireplaces NumberNoFireplace 4.40 0.00

tblFireplaces NumberWood 2.20 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 533.36

tblProjectCharacteristics OperationalYear 2014 2016

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 2.20 0.00

tblWoodstoves NumberNoncatalytic 2.20 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 7.6684 87.9275 55.5176 0.0728 8.9304 4.1821 13.1125 3.6647 3.8475 7.5122 0.0000 7,586.409
9

7,586.409
9

2.2037 0.0000 7,632.687
5

2016 8.7200 57.5297 41.3169 0.0638 0.6441 3.6518 4.2959 0.1721 3.4191 3.5912 0.0000 6,324.942
0

6,324.942
0

1.4955 0.0000 6,356.347
0

Total 16.3884 145.4572 96.8345 0.1365 9.5745 7.8339 17.4084 3.8368 7.2666 11.1033 0.0000 13,911.35
19

13,911.35
19

3.6992 0.0000 13,989.03
44

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 7.6684 87.9275 55.5176 0.0728 3.6397 4.1821 7.8218 1.4708 3.8475 5.3183 0.0000 7,586.409
9

7,586.409
9

2.2037 0.0000 7,632.687
4

2016 8.7200 57.5297 41.3169 0.0638 0.6441 3.6518 4.2959 0.1721 3.4191 3.5912 0.0000 6,324.942
0

6,324.942
0

1.4955 0.0000 6,356.347
0

Total 16.3884 145.4572 96.8345 0.1365 4.2838 7.8339 12.1176 1.6429 7.2666 8.9095 0.0000 13,911.35
19

13,911.35
19

3.6992 0.0000 13,989.03
44

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 55.26 0.00 30.39 57.18 0.00 19.76 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Energy 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mobile 1.7530 5.8771 20.0849 0.0449 3.1600 0.0770 3.2369 0.8439 0.0708 0.9146 3,965.638
3

3,965.638
3

0.1588 3,968.972
1

Total 4.4383 6.2753 23.9305 0.0474 3.1600 0.1846 3.3445 0.8439 0.1777 1.0216 0.0000 5,357.202
3

5,357.202
3

0.1920 0.0254 5,369.106
0

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Energy 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mobile 1.7530 5.8771 20.0849 0.0449 3.1600 0.0770 3.2369 0.8439 0.0708 0.9146 3,965.638
3

3,965.638
3

0.1588 3,968.972
1

Total 4.4383 6.2753 23.9305 0.0474 3.1600 0.1846 3.3445 0.8439 0.1777 1.0216 0.0000 5,357.202
3

5,357.202
3

0.1920 0.0254 5,369.106
0

Mitigated Operational
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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 6/1/2015 6/26/2015 5 20

2 Grading Grading 6/27/2015 8/7/2015 5 30

3 Building Construction Building Construction 8/8/2015 9/30/2016 5 300

4 Architectural Coating Architectural Coating 10/1/2015 11/30/2016 5 305

5 Paving Paving 9/1/2016 9/28/2016 5 20

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 160,380; Residential Outdoor: 53,460; Non-Residential Indoor: 1,584; Non-Residential Outdoor: 528 (Architectural Coating 
– sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 162 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 8.00 78 0.48

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Grading Off-Highway Trucks 1 8.00 189 0.50

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 6 15.00 0.00 27.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 31.00 10.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 6.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2015

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 0.2953 0.0000 0.2953 0.0447 0.0000 0.0447 0.0000 0.0000

Off-Road 4.5083 48.3629 36.0738 0.0399 2.4508 2.4508 2.2858 2.2858 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Total 4.5083 48.3629 36.0738 0.0399 0.2953 2.4508 2.7461 0.0447 2.2858 2.3305 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Demolition - 2015

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 0.0276 0.4387 0.3135 9.9000e-
004

0.0235 7.2500e-
003

0.0308 6.4400e-
003

6.6600e-
003

0.0131 100.6511 100.6511 8.1000e-
004

100.6680

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 0.0680 0.0936 0.9855 1.9200e-
003

0.1677 1.3100e-
003

0.1690 0.0445 1.2000e-
003

0.0457 165.5247 165.5247 9.5200e-
003

165.7247

Total 0.0955 0.5323 1.2990 2.9100e-
003

0.1912 8.5600e-
003

0.1997 0.0509 7.8600e-
003

0.0588 266.1758 266.1758 0.0103 266.3927

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1152 0.0000 0.1152 0.0174 0.0000 0.0174 0.0000 0.0000

Off-Road 4.5083 48.3629 36.0738 0.0399 2.4508 2.4508 2.2858 2.2858 0.0000 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Total 4.5083 48.3629 36.0738 0.0399 0.1152 2.4508 2.5660 0.0174 2.2858 2.3032 0.0000 4,127.193
4

4,127.193
4

1.1188 4,150.688
6

Mitigated Construction On-Site
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3.2 Demolition - 2015

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 0.0276 0.4387 0.3135 9.9000e-
004

0.0235 7.2500e-
003

0.0308 6.4400e-
003

6.6600e-
003

0.0131 100.6511 100.6511 8.1000e-
004

100.6680

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 0.0680 0.0936 0.9855 1.9200e-
003

0.1677 1.3100e-
003

0.1690 0.0445 1.2000e-
003

0.0457 165.5247 165.5247 9.5200e-
003

165.7247

Total 0.0955 0.5323 1.2990 2.9100e-
003

0.1912 8.5600e-
003

0.1997 0.0509 7.8600e-
003

0.0588 266.1758 266.1758 0.0103 266.3927

Mitigated Construction Off-Site

3.3 Grading - 2015

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 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 7.5641 87.7840 54.0066 0.0698 4.1801 4.1801 3.8457 3.8457 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Total 7.5641 87.7840 54.0066 0.0698 8.6733 4.1801 12.8534 3.5965 3.8457 7.4422 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Unmitigated Construction On-Site
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3.3 Grading - 2015

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 0.0000 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 0.1042 0.1436 1.5110 2.9400e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 253.8046 253.8046 0.0146 254.1112

Total 0.1042 0.1436 1.5110 2.9400e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 253.8046 253.8046 0.0146 254.1112

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.3826 0.0000 3.3826 1.4026 0.0000 1.4026 0.0000 0.0000

Off-Road 7.5641 87.7840 54.0066 0.0698 4.1801 4.1801 3.8457 3.8457 0.0000 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Total 7.5641 87.7840 54.0066 0.0698 3.3826 4.1801 7.5627 1.4026 3.8457 5.2483 0.0000 7,332.605
4

7,332.605
4

2.1891 7,378.576
2

Mitigated Construction On-Site
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3.3 Grading - 2015

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 0.0000 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 0.1042 0.1436 1.5110 2.9400e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 253.8046 253.8046 0.0146 254.1112

Total 0.1042 0.1436 1.5110 2.9400e-
003

0.2571 2.0100e-
003

0.2591 0.0682 1.8400e-
003

0.0700 253.8046 253.8046 0.0146 254.1112

Mitigated Construction Off-Site

3.4 Building Construction - 2015

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

Off-Road 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Total 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Unmitigated Construction On-Site
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3.4 Building Construction - 2015

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 0.0000 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 0.1028 1.0171 1.2261 2.1600e-
003

0.0628 0.0176 0.0804 0.0179 0.0162 0.0341 218.7185 218.7185 1.7900e-
003

218.7560

Worker 0.1405 0.1935 2.0366 3.9700e-
003

0.3465 2.7100e-
003

0.3492 0.0919 2.4800e-
003

0.0944 342.0844 342.0844 0.0197 342.4977

Total 0.2433 1.2106 3.2627 6.1300e-
003

0.4093 0.0203 0.4296 0.1098 0.0186 0.1285 560.8029 560.8029 0.0215 561.2537

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 0.0000 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Total 3.8870 32.4182 20.0375 0.0287 2.2678 2.2678 2.1293 2.1293 0.0000 2,886.429
2

2,886.429
2

0.7336 2,901.834
5

Mitigated Construction On-Site
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3.4 Building Construction - 2015

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 0.0000 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 0.1028 1.0171 1.2261 2.1600e-
003

0.0628 0.0176 0.0804 0.0179 0.0162 0.0341 218.7185 218.7185 1.7900e-
003

218.7560

Worker 0.1405 0.1935 2.0366 3.9700e-
003

0.3465 2.7100e-
003

0.3492 0.0919 2.4800e-
003

0.0944 342.0844 342.0844 0.0197 342.4977

Total 0.2433 1.2106 3.2627 6.1300e-
003

0.4093 0.0203 0.4296 0.1098 0.0186 0.1285 560.8029 560.8029 0.0215 561.2537

Mitigated Construction Off-Site

3.4 Building Construction - 2016

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

Off-Road 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Total 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

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 0.0000 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 0.0902 0.8969 1.1394 2.1600e-
003

0.0628 0.0146 0.0774 0.0179 0.0134 0.0314 216.2128 216.2128 1.6200e-
003

216.2467

Worker 0.1253 0.1732 1.8263 3.9600e-
003

0.3465 2.5700e-
003

0.3491 0.0919 2.3600e-
003

0.0943 329.7588 329.7588 0.0180 330.1365

Total 0.2154 1.0701 2.9657 6.1200e-
003

0.4093 0.0172 0.4265 0.1098 0.0158 0.1256 545.9715 545.9715 0.0196 546.3832

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 0.0000 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Total 3.6240 30.7934 19.7845 0.0287 2.1098 2.1098 1.9794 1.9794 0.0000 2,863.944
7

2,863.944
7

0.7208 2,879.080
4

Mitigated Construction On-Site
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3.4 Building Construction - 2016

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 0.0000 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 0.0902 0.8969 1.1394 2.1600e-
003

0.0628 0.0146 0.0774 0.0179 0.0134 0.0314 216.2128 216.2128 1.6200e-
003

216.2467

Worker 0.1253 0.1732 1.8263 3.9600e-
003

0.3465 2.5700e-
003

0.3491 0.0919 2.3600e-
003

0.0943 329.7588 329.7588 0.0180 330.1365

Total 0.2154 1.0701 2.9657 6.1200e-
003

0.4093 0.0172 0.4265 0.1098 0.0158 0.1256 545.9715 545.9715 0.0196 546.3832

Mitigated Construction Off-Site

3.5 Architectural Coating - 2015

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

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.5421 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 375.2641 375.2641 0.0489 376.2902

Total 2.6534 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 375.2641 375.2641 0.0489 376.2902

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2015

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 0.0000 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 0.0272 0.0375 0.3942 7.7000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 66.2099 66.2099 3.8100e-
003

66.2899

Total 0.0272 0.0375 0.3942 7.7000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 66.2099 66.2099 3.8100e-
003

66.2899

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.5421 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 0.0000 375.2641 375.2641 0.0489 376.2902

Total 2.6534 3.4271 2.5357 3.9600e-
003

0.2945 0.2945 0.2945 0.2945 0.0000 375.2641 375.2641 0.0489 376.2902

Mitigated Construction On-Site
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3.5 Architectural Coating - 2015

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 0.0000 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 0.0272 0.0375 0.3942 7.7000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 66.2099 66.2099 3.8100e-
003

66.2899

Total 0.0272 0.0375 0.3942 7.7000e-
004

0.0671 5.2000e-
004

0.0676 0.0178 4.8000e-
004

0.0183 66.2099 66.2099 3.8100e-
003

66.2899

Mitigated Construction Off-Site

3.5 Architectural Coating - 2016

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

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4913 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 375.2641 375.2641 0.0442 376.1932

Total 2.6026 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 375.2641 375.2641 0.0442 376.1932

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2016

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 0.0000 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 0.0242 0.0335 0.3535 7.7000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 63.8243 63.8243 3.4800e-
003

63.8974

Total 0.0242 0.0335 0.3535 7.7000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 63.8243 63.8243 3.4800e-
003

63.8974

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 2.1113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4913 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 0.0000 375.2641 375.2641 0.0442 376.1932

Total 2.6026 3.1630 2.5119 3.9600e-
003

0.2622 0.2622 0.2622 0.2622 0.0000 375.2641 375.2641 0.0442 376.1932

Mitigated Construction On-Site
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3.5 Architectural Coating - 2016

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 0.0000 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 0.0242 0.0335 0.3535 7.7000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 63.8243 63.8243 3.4800e-
003

63.8974

Total 0.0242 0.0335 0.3535 7.7000e-
004

0.0671 5.0000e-
004

0.0676 0.0178 4.6000e-
004

0.0182 63.8243 63.8243 3.4800e-
003

63.8974

Mitigated Construction Off-Site

3.6 Paving - 2016

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

Off-Road 2.0898 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Paving 0.1035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1933 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Unmitigated Construction On-Site
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3.6 Paving - 2016

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 0.0000 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 0.0606 0.0838 0.8837 1.9200e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 159.5607 159.5607 8.7000e-
003

159.7434

Total 0.0606 0.0838 0.8837 1.9200e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 159.5607 159.5607 8.7000e-
003

159.7434

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.0898 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 0.0000 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Paving 0.1035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.1933 22.3859 14.8176 0.0223 1.2610 1.2610 1.1601 1.1601 0.0000 2,316.376
7

2,316.376
7

0.6987 2,331.049
5

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

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

Mitigated 1.7530 5.8771 20.0849 0.0449 3.1600 0.0770 3.2369 0.8439 0.0708 0.9146 3,965.638
3

3,965.638
3

0.1588 3,968.972
1

Unmitigated 1.7530 5.8771 20.0849 0.0449 3.1600 0.0770 3.2369 0.8439 0.0708 0.9146 3,965.638
3

3,965.638
3

0.1588 3,968.972
1

4.1 Mitigation Measures Mobile

3.6 Paving - 2016

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 0.0000 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 0.0606 0.0838 0.8837 1.9200e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 159.5607 159.5607 8.7000e-
003

159.7434

Total 0.0606 0.0838 0.8837 1.9200e-
003

0.1677 1.2400e-
003

0.1689 0.0445 1.1400e-
003

0.0456 159.5607 159.5607 8.7000e-
003

159.7434

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Single Family Housing 418.88 436.04 379.28 1,420,422 1,420,422

Total 418.88 436.04 379.28 1,420,422 1,420,422

Miles Trip % Trip Purpose %

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

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.473353 0.065861 0.172473 0.156037 0.055870 0.009076 0.016433 0.039903 0.001120 0.001336 0.004897 0.000716 0.002924

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

NaturalGas 
Unmitigated

0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

3852.57 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Parking Lot 0 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 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Unmitigated 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 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

Single Family 
Housing

3.85257 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Total 0.0416 0.3550 0.1511 2.2700e-
003

0.0287 0.0287 0.0287 0.0287 453.2437 453.2437 8.6900e-
003

8.3100e-
003

456.0021

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.1764 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0854 0.0000 4.6600e-
003

0.0000 0.0590 0.0590 0.0584 0.0584 0.0000 931.7647 931.7647 0.0179 0.0171 937.4353

Landscaping 0.1168 0.0432 3.6899 1.9000e-
004

0.0199 0.0199 0.0199 0.0199 6.5556 6.5556 6.7200e-
003

6.6966

Total 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.1764 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2651 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0854 0.0000 4.6600e-
003

0.0000 0.0590 0.0590 0.0584 0.0584 0.0000 931.7647 931.7647 0.0179 0.0171 937.4353

Landscaping 0.1168 0.0432 3.6899 1.9000e-
004

0.0199 0.0199 0.0199 0.0199 6.5556 6.5556 6.7200e-
003

6.6966

Total 2.6438 0.0432 3.6945 1.9000e-
004

0.0789 0.0789 0.0783 0.0783 0.0000 938.3203 938.3203 0.0246 0.0171 944.1319

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Phase I Cultural Resources Survey for the Highland 44 Project 
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Qualifications of Key Personnel 
 

 
 
 



Brian F.  Smith,  MA 
Owner, Principal Investigator 
Brian F. Smith and Associates, Inc. 
14010 Poway Road �  Suite A �   
Phone: (858) 679-8218 �  Fax: (858) 679-9896  �  E-Mail:  bsmith@bfsa-ca.com    
 

 

Education 

Master of Arts, History, University of San Diego, California     1982 

Bachelor of Arts, History and Anthropology, University of San Diego, California  1975 

Experience 

Principal Investigator 
Brian F. Smith and Associates, Inc. 

1977–Present 

Brian F. Smith is the owner and principal historical and archaeological consultant for Brian F. Smith and 
Associates.  In the past 35 years, he has conducted over 2,500 cultural resource studies in California, 
Arizona, Nevada, Montana, and Texas.  These studies include every possible aspect of archaeology 
from literature searches and large-scale surveys to intensive data recovery excavations.  Reports 
prepared by Brian Smith have been submitted to all facets of local, state, and federal review agencies, 
including the US Army Crops of Engineers (USACE), the Bureau of Land Management (BLM), Bureau of 
Reclamation (BR), the Department of Defense (DOD), and Department of Homeland Security.  In 
addition, Mr. Smith has conducted studies for utility companies (Sempra Energy) and state highway 
departments (CalTrans).   

Professional Accomplishments 

These selected major professional accomplishments represent research efforts which have added 
significantly to the body of knowledge concerning the prehistoric lifeways of cultures once present in 
the southern California area and historic settlement since the late 18th century.  Mr. Smith has been 
principal investigator on the following select projects, except where noted. 
 
Downtown San Diego Mitigation and Monitoring Reporting Programs: Large number of downtown San 

Diego mitigation and monitoring projects submitted to the Centre City Development 
Corporation, some of which included Strata (2008), Hotel Indigo (2008), Lofts at 707 10th Avenue 
Project (2007), Breeza (2007), Bayside at the Embarcadero (2007), Aria (2007), Icon (2007), 
Vantage Pointe (2007), Aperture (2007), Sapphire Tower (2007), Lofts at 655 Sixth Avenue (2007), 
Metrowork (2007), The Legend (2006), The Mark (2006), Smart Corner (2006), Lofts at 677 7th 
Avenue (2005), Aloft on Cortez Hill (2005), Front and Beech Apartments (2003), Bella Via 
Condominiums (2003), Acqua Vista Residential Tower (2003), Northblock Lofts (2003), Westin Park 
Place Hotel (2001), Parkloft Apartment Complex (2001), Renaissance Park (2001), and Laurel Bay 
Apartments (2001). 

 
Archaeology at the Padres Ballpark: Involved the analysis of historic resources within a seven block area 

of the “East Village” area of San Diego, where occupation spanned a period from the 1870s to 
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the 1940s.  Over a period of two years, BFSA recovered over 200,000 artifacts and hundreds of 
pounds of metal, construction debris, unidentified broken glass, and wood. Collectively, the 
Ballpark project and the other downtown mitigation and monitoring projects represent the 
largest historical archaeological program anywhere in the country in the past decade.  2000-
2007. 

 
The Navy Broadway Complex: Architectural and historical assessment of over 25 structures that 

comprise the Naval Supply Depot, many of which have been in use since World War I and were 
used extensively during World War II.   The EIR/EIS which was prepared included National Register 
evaluations of all structures.  The archaeological component of the project involved the 
excavation of backhoe trenches to search for evidence of the remains of elements of the 
historic waterfront features that characterized the bay front in the latter half of the 19th century.  
This study was successful in locating portions of wharves and shanties that existed on the site prior 
to capping of this area after construction of the sea wall in the early 20th century. 

 
4S Ranch Archaeological and Historical Cultural Resources Study: Data recovery program consisted of 

the excavation of over 2,000 square meters of archaeological deposits that produced over one 
million artifacts, primarily prehistoric materials.  The archaeological program at 4S Ranch is the 
largest archaeological study ever undertaken in the San Diego County area and has produced 
data that has exceeded expectations regarding the resolution of long-standing research 
questions and regional prehistoric settlement patterns. 

 
Charles H. Brown Site: Attracted international attention to the discovery of evidence of the antiquity of 

man in North America.  Site located in Mission Valley, in the City of San Diego. 
 
Del Mar Man Site: Study of the now famous Early Man Site in Del Mar, California, for the San Diego 

Science Foundation and the San Diego Museum of Man, under the direction of Dr. Spencer 
Rogers and Dr. James R. Moriarty. 

 
Old Town State Park Projects: Consulting Historical Archaeologist.  Projects completed in the Old Town 

State Park involved development of individual lots for commercial enterprises.  The projects 
completed in Old Town include Archaeological and Historical Site Assessment for the Great Wall 
Cafe (1992), Archaeological Study for the Old Town Commercial Project (1991), and Cultural 
Resources Site Survey at the Old San Diego Inn (1988). 

  
Site W-20, Del Mar, California: A two-year-long investigation of a major prehistoric site in the Del Mar 

area of the City of San Diego.  This research effort documented the earliest practice of 
religious/ceremonial activities in San Diego County (circa 6,000 years ago), facilitated the 
projection of major non-material aspects of the La Jolla Complex, and revealed the pattern of 
civilization at this site over a continuous period of 5,000 years.  The report for the investigation 
included over 600 pages, with nearly 500,000 words of text, illustrations, maps, and photographs 
which document this major study. 

 
City of San Diego Reclaimed Water Distribution System: A cultural resource study of nearly 400 miles of 

pipeline in the City and County of San Diego. 
 
Master Environmental Assessment Project, City of Poway: Conducted for the City of Poway to produce 

a complete inventory of all recorded historic and prehistoric properties within the City.  The 
information was used in conjunction with the City’s General Plan Update to produce a map 
matrix of the City showing areas of high, moderate, and low potential for the presence of 
cultural resources.  The effort also included the development of the City’s Cultural Resource 
Guidelines, which were adopted as City policy. 
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Draft of the City of Carlsbad Historical and Archaeological Guidelines: Contracted by the City of 
Carlsbad to produce the draft of the City’s historical and archaeological guidelines for use by 
the Planning Department of the City. 

 
The Midbayfront Project for the City of Chula Vista: Involved a large expanse of undeveloped 

agricultural land situated between the railroad and San Diego Bay in the northwestern portion of 
the City.  The study included the analysis of some potentially historic features and numerous 
prehistoric sites. 

 
Cultural resources survey and test of sites within the proposed development of the Audie Murphy Ranch, 

Riverside County, California:  Project Manager/Director of the investigation of 1,113.4 acres and 
43 sites, both prehistoric and historic—included project coordination; direction of field crews; 
evaluation of sites for significance based on County of Riverside and CEQA guidelines; 
assessment of cupule, pictograph, and rock shelter sites, co-authoring of cultural resources 
project report.  February-September 2002. 

 
Cultural resources evaluation of sites within the proposed development of the Otay Ranch Village 13 

Project, San Diego  County, California:  Project Manager/Director of the investigation of 1,947 
acres and 76 sites, both prehistoric and historic—included project coordination and budgeting; 
direction of field crews; assessment of sites for significance based on County of San Diego and 
CEQA guidelines; co-authoring of cultural resources project report.  May-November 2002. 

 
Cultural resources survey for the Remote Video Surveillance Project, El Centro Sector, Imperial County:  

Project Manager/Director for a survey of 29 individual sites near the U.S./Mexico Border for 
proposed video surveillance camera locations associated with the San Diego Border barrier 
Project—project coordination and budgeting; direction of field crews; site identification and 
recordation; assessment of potential impacts to cultural resources; meeting and coordinating 
with U.S. Army Corps of Engineers, U.S. Border Patrol, and other government agencies involved; 
co-authoring of cultural resources project report.  January, February, and July 2002. 

 
Cultural resources survey and test of sites within the proposed development of the Menifee West GPA, 

Riverside County, California:  Project Manager/Director of the investigation of nine sites, both 
prehistoric and historic—included project coordination and budgeting; direction of field crews; 
assessment of sites for significance based on County of Riverside and CEQA guidelines; historic 
research; co-authoring of cultural resources project report.  January-March 2002. 

 
Mitigation of a Archaic cultural resource for the Eastlake III Woods Project for the City of Chula Vista, 

California:  Project Archaeologist/ Director—included direction of field crews; development and 
completion of data recovery program including collection of material for specialized faunal and 
botanical analyses; assessment of sites for significance based on CEQA guidelines; 
management of artifact collections cataloging and curation; data synthesis; co-authoring of 
cultural resources project report, in prep.  September 2001-March 2002. 

 
Cultural resources survey and test of sites within the proposed French Valley Specific Plan/EIR, Riverside 

County, California:  Project Manager/Director of the investigation of two prehistoric and three 
historic sites—included project coordination and budgeting; survey of project area; Native 
American consultation; direction of field crews; assessment of sites for significance based on 
CEQA guidelines; cultural resources project report in prep.  July-August 2000. 

 
Cultural resources survey and test of sites within the proposed Lawson Valley Project, San Diego County, 

California:  Project Manager/Director of the investigation of 28 prehistoric and two historic sites—
included project coordination; direction of field crews; assessment of sites for significance based 
on CEQA guidelines; cultural resources project report in prep.  July-August 2000. 
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Cultural resource survey and geotechnical monitoring for the Mohyi Residence Project, La Jolla, 

California:  Project Manager/Director of the investigation of a single-dwelling parcel—included 
project coordination; field survey; assessment of parcel for potentially buried cultural deposits; 
monitoring of geotechnichal borings; authoring of cultural resources project report.  Brian F. 
Smith and Associates, San Diego, California.  June 2000. 

 
Enhanced cultural resource survey and evaluation for the Prewitt/Schmucker/Cavadias Project, La 

Jolla, California:  Project Manager/Director of the investigation of a single-dwelling parcel—
included project coordination; direction of field crews; assessment of parcel for potentially 
buried cultural deposits; authoring of cultural resources project report.  June 2000. 

 
Cultural resources survey and test of sites within the proposed development of the Menifee Ranch, 

Riverside County, California:  Project Manager/Director of the investigation of one prehistoric 
and five historic sites—included project coordination and budgeting; direction of field crews; 
feature recordation; historic structure assessments; assessment of sites for significance based on 
CEQA guidelines; historic research; co-authoring of cultural resources project report.  February-
June 2000. 

  
Salvage mitigation of a portion of the San Diego Presidio identified during water pipe construction for 

the City of San Diego, California:  Project Archaeologist/Director—included direction of field 
crews; development and completion of data recovery program; management of artifact 
collections cataloging and curation; data synthesis and authoring of cultural resources project 
report in prep.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Tyrian 3 Project, La Jolla, California:  Project 

Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Lamont 5 Project, Pacific Beach, California:  

Project Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Reiss Residence Project, La Jolla, California:  

Project Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  March-April 2000. 

 
Salvage mitigation of a portion of Site SDM-W-95 (CA-SDI-211) for the Poinsettia Shores Santalina 

Development Project and Caltrans, Carlsbad, California: Project Archaeologist/ Director—
included direction of field crews; development and completion of data recovery program; 
management of artifact collections cataloging and curation; data synthesis and authoring of 
cultural resources project report in prep.  December 1999-January 2000. 

 
Survey and testing of two prehistoric cultural resources for the Airway Truck Parking Project, Otay Mesa, 

California:  Project Archaeologist/Director—included direction of field crews; development and 
completion of testing recovery program; assessment of site for significance based on CEQA 
guidelines; authoring of cultural resources project report, in prep.  December 1999-January 2000. 

 
Cultural resources Phase I and II investigations for the Tin Can Hill Segment of the Immigration and 

Naturalization Services Triple Fence Project along the International Border, San Diego County, 
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California:  Project Manager/Director for a survey and testing of a prehistoric quarry site along 
the border—NRHP eligibility assessment; project coordination and budgeting; direction of field 
crews; feature recordation; meeting and coordinating with U.S. Army Corps of Engineers; co-
authoring of cultural resources project report.  December 1999-January 2000. 

 
Mitigation of a prehistoric cultural resource for the Westview High School Project for the City of San 

Diego, California:  Project Archaeologist/ Director—included direction of field crews; 
development and completion of data recovery program including collection of material for 
specialized faunal and botanical analyses; assessment of sites for significance based on CEQA 
guidelines; management of artifact collections cataloging and curation; data synthesis; co-
authoring of cultural resources project report, in prep.  October 1999-January 2000. 

 
Mitigation of a prehistoric cultural resource for the Otay Ranch SPA-One West Project for the City of 

Chula Vista, California:  Project Archaeologist/Director—included direction of field crews; 
development of data recovery program; management of artifact collections cataloging and 
curation; assessment of site for significance based on CEQA guidelines; data synthesis; authoring 
of cultural resources project report, in prep.  September 1999-January 2000. 

 
Monitoring of grading for the Herschel Place Project, La Jolla, California:  Project Archaeologist/ 

Monitor—included monitoring of grading activities associated with the development of a single-
dwelling parcel.  September 1999. 

 
Survey and testing of an historic resource for the Osterkamp Development Project, Valley Center, 

California:  Project Archaeologist/ Director—included direction of field crews; development and 
completion of data recovery program; budget development; assessment of site for significance 
based on CEQA guidelines; management of artifact collections cataloging and curation; data 
synthesis; authoring of cultural resources project report.  July-August 1999. 

 
Survey and testing of a prehistoric cultural resource for the Proposed College Boulevard Alignment 

Project, Carlsbad, California: Project Manager/Director —included direction of field crews; 
development and completion of testing recovery program; assessment of site for significance 
based on CEQA guidelines; management of artifact collections cataloging and curation; data 
synthesis; authoring of cultural resources project report, in prep.  July-August 1999. 

 
Survey and evaluation of cultural resources for the Palomar Christian Conference Center Project, 

Palomar Mountain, California: Project Archaeologist—included direction of field crews; 
assessment of sites for significance based on CEQA guidelines; management of artifact 
collections cataloging and curation; data synthesis; authoring of cultural resources project 
report.  July-August 1999. 

 
Survey and evaluation of cultural resources at the Village 2 High School Site, Otay Ranch, City of Chula 

Vista, California:  Project Manager/Director —management of artifact collections cataloging 
and curation; assessment of site for significance based on CEQA guidelines; data synthesis; 
authoring of cultural resources project report.  July 1999. 

  
Cultural resources Phase I, II, and III investigations for the Immigration and Naturalization Services Triple 

Fence Project along the International Border, San Diego County, California:  Project 
Manager/Director for the survey, testing, and mitigation of sites along border—supervision of 
multiple field crews, NRHP eligibility assessments, Native American consultation, contribution to 
Environmental Assessment document, lithic and marine shell analysis, authoring of cultural 
resources project report.  August 1997-January 2000. 

 
Phase I, II, and II investigations for the Scripps Poway Parkway East Project, Poway California: Project 
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Archaeologist/Project Director—included recordation and assessment of multicomponent 
prehistoric and historic sites; direction of Phase II and III investigations; direction of laboratory 
analyses including prehistoric and historic collections; curation of collections; data synthesis; 
coauthorship of final cultural resources report.  February 1994; March-September 1994; 
September-December 1995. 

 
Archaeological evaluation of cultural resources within the proposed corridor for the San Elijo Water 

Reclamation System Project, San Elijo, California: Project Manager/Director —test excavations; 
direction of artifact identification and analysis; graphics production; coauthorship of final 
cultural resources report.  December 1994-July 1995. 

 
Evaluation of Cultural Resources for the Environmental Impact Report for the Rose Canyon Trunk Sewer 

Project, San Diego, California: Project Manager/Director —direction of test excavations; 
identification and analysis of prehistoric and historic artifact collections; data synthesis; co-
authorship of final cultural resources report, San Diego, California.  June 1991-March 1992. 

Reports/Papers  

Author, coauthor, or contributor, to over 2,500 cultural resources management publications, a selection 
of which are presented below. 
 
2009 Cultural Resource Assessment of the North Ocean Beach Gateway Project City of San Diego 

#64A-003A; Project #154116. 
 
2009 Archaeological constraints study of the Morgan Valley Wind Assessment Project, Lake County, 

California. 
 
2008 Results of an archaeological review of the Helen Park Lane 3.1-acre Property (APN 314-561-31), 

Poway, California. 
 
2008 Archaeological Letter Report for a Phase I Archaeological Assessment of the Valley Park 

Condominium Project, Ramona, California; APN 282-262-75-00. 
 
2007 Archaeology at the Ballpark.  Brian F. Smith and Associates, San Diego, California.  Submitted to 

the Centre City Development Corporation. 
 
2007 Result of an Archaeological Survey for the Villages at Promenade Project (APNs 115-180-007-

3,115-180-049-1, 115-180-042-4, 115-180-047-9) in te City of Corona, Riverside County. 
 
2007 Monitoring Results for the Capping of Site CA-SDI-6038/SDM-W-5517 within the Katzer Jamul 

Center Project; P00-017. 
 
2006 Archaeological Assessment for The Johnson Project (APN 322-011-10), Poway, California. 
 
2005 Results of archaeological monitoring at the El Camino Del Teatro Accelerated Sewer 

Replacement Project (Bid No. K041364; WO # 177741; CIP # 46-610.6. 
 
2005 Results of archaeological monitoring at the Baltazar Draper Avenue Project (Project No. 15857; 

APN: 351-040-09). 
 
2004 TM 5325 ER #03-14-043 Cultural Resources.   



Jennifer	  R.	  Kraft,	  BA	  
Field	  Services	  Manager,	  Faunal	  Analyst	  
Brian	  F.	  Smith	  and	  Associates,	  Inc.	  
14010	  Poway	  Road	  � 	  Suite	  A	  � 	  	  
Phone:	  (858)	  484-‐0915	  � 	  Fax:	  (858)	  679-‐9896	  � 	  E-‐Mail:	  jenni.kraft@gmail.com   
 

Education	  

Master	  of	  Arts,	  Cultural	  Resource	  Management	  Archaeology	   	   	   In	  Progress	  
Saint	  Cloud	  State	  University,	  Saint	  Cloud,	  Minnesota	   	   	   	   	   2015	  

	  

Bachelor	  of	  Arts,	  Anthropology	   	   	   	   2004	  
University	  of	  California,	  Santa	  Cruz	  

	  

Research	  Interests	  

California	  Coastal	  Archaeology	  	   	   	   	   Zooarchaeology	  
	  
Medical	  Anthropology	   	   	   	   	   	   Historical	  Archaeology	  
	  
Human	  Behavioral	  Ecology	   	   	   	   	   Taphonomic	  Studies	  
 

Experience	  

Field	  Services	  Manager,	  Faunal	  Analyst	  
Brian	  F.	  Smith	  and	  Associates,	  Inc.	  

November	  2006–Present	  

Duties	  include	  report	  writing,	  editing	  and	  production;	  construction	  monitoring	  management;	  coordination	  
of	  field	  survey	  and	  excavation	  crews;	  laboratory	  and	  office	  management.	  Currently	  conducts	  faunal,	  
prehistoric,	  and	  historic	  laboratory	  analysis	  and	  has	  conducted	  such	  analysis	  for	  over	  500	  projects	  over	  the	  
past	  7	  years.	  	  Knowledgeable	  in	  the	  most	  recent	  archaeological	  and	  paleontological	  monitoring	  
requirements	  for	  all	  Southern	  California	  lead	  agencies,	  as	  well	  as	  Native	  American	  monitoring	  
requirements.	  
	  

UC	  Santa	  Cruz	  Monterey	  Bay	  Archaeology	  Archives	  Supervisor	  
Santa	  Cruz,	  California	  

December	  2003–March	  2004	  

Supervising	  intern	  for	  archaeological	  collections	  housed	  at	  UC	  Santa	  Cruz.	  	  Supervised	  undergraduate	  
interns	  and	  maintained	  curated	  archaeological	  materials	  recovered	  from	  the	  greater	  Monterey	  Bay	  region.	  
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Faunal	  Analyst,	  Research	  Assistant	  
University	  of	  California,	  Santa	  Cruz	  

June	  2003–December	  2003	  

Intern	   assisting	   in	   laboratory	   analysis	   and	   cataloging	   for	   faunal	   remains	   collected	   from	   CA-‐MNT-‐234.	  	  
Analysis	   included	   detailed	   zoological	   identification	   and	   taphonomic	   analysis	   of	   prehistoric	   marine	   and	  
terrestrial	  mammals,	  birds,	  and	  fish	  inhabiting	  the	  greater	  Monterey	  Bay	  region.	  
	  

Archaeological	  Technician,	  Office	  Manager	  
Archaeological	  Resource	  Management	  

January	  2000-‐December	  2001	  

Conducted	  construction	  monitoring,	  field	  survey,	  excavation,	  report	  editing,	  report	  production,	  monitoring	  
coordination	  and	  office	  management.	  
 

Certifications	  

 City	  of	  San	  Diego	  Certified	  Archaeological	  and	  Paleontological	  Monitor	  
	   	  
	   40-‐Hour	  Hazardous	  Waste/Emergency	  Response	  OSHA	  29	  CFR	  1910.120	  (e) 

 

Technical	  Reports	  

 

Kennedy,	  George	  L.,	  Todd	  A.	  Wirths	  and	  Jennifer	  R.	  Kraft	  
2013	   Negative	   Paleontological,	   Archaeological,	   and	   Native	   American	   Monitoring	   and	   Mitigation	  

Report,	   Tri-‐City	   Christian	   High	   School,	   302	   North	   Emerald	   Drive,	   Vista,	   San	   Diego	   County,	  
California	   (APN	   166-‐411-‐75).	   	   Prepared	   for	   Tri-‐City	   Christian	   School.	   	   Report	   on	   file	   at	   the	  
California	  South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  

2012	  	   Cultural	   Resources	   Monitoring	   Report	   for	   the	   Pottery	   Court	   Project	   (TPM	   36193)	   City	   of	   Lake	  
Elsinore.	   Prepared	   for	   BRIDGE	   Housing	   Corporation.	   	   Report	   on	   file	   at	   the	   California	   Eastern	  
Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  and	  Brian	  F.	  Smith	  

2013	   Archaeological	  Monitoring	  Report	   for	  the	  Webster	  Residence,	  La	   Jolla,	  California.	   	  Prepared	  for	  
KW	   Building	   and	   Development.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Alvarado	  Trunk	  Sewer	  Phase	  III	  Project,	  City	  of	  San	  

Diego.	   	  Prepared	  for	  Ortiz	  Corporation	  General	  Engineering	  Contractors.	  	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Alvarado	  Trunk	  Sewer	  Phase	  IIIA	  Project,	  City	  of	  San	  

Diego.	   	   Prepared	   for	   TC	   Construction,	   Inc.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  
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2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Coral	   Mountain	   Apartments	   Project,	   City	   of	   La	  
Quinta,	   California.	   	   Prepared	   for	   Coral	   Mountain	   Apartments,	   LP.	   	   Report	   on	   file	   at	   the	  
California	  Eastern	  Information	  Center.	  

	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   F	   Street	   Emergency	   Water	   Main	   Replacement	  

Project,	   City	   of	   San	  Diego.	   	   Prepared	   for	  Orion	  Construction.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Harbor	  Drive	  Trunk	  Sewer	  Project,	  City	  of	  San	  Diego.	  	  

Prepared	   for	   Burtech	   Pipeline.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Hyde	   Residence.	   	   Prepared	   for	   Dr.	   Paul	   Hyde.	  	  

Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2013	   Cultural	  Resource	  Monitoring	  Report	   for	   the	   Juniper	  Street	  Sidewalk	  Project,	  City	  of	  San	  Diego.	  	  
Prepared	   for	   Palm	   Engineering	   Construction	   Company,	   Inc.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Kates	   Residence	   Project.	   	   Prepared	   for	   Brad	   and	  

Shannon	  Kates.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Pump	   Station	   84	   Upgrade	   and	   Pump	   Station	   62	  

Abandonment	  Project.	  	  Prepared	  for	  TC	  Construction,	  Inc.	  	  Report	  on	  file	  at	  the	  California	  South	  
Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Sewer	  and	  Water	  Group	  781	  Project.	   	  Prepared	  for	  

TC	  Construction,	  Inc.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
	  
2013	   Cultural	  Resource	  Monitoring	  Report	   for	   the	  Woolf	  Residence	  Project.	   	   Prepared	   for	  A.J.	  Woolf	  

Family	  Trust.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Cultural	   Resources	   Study	   of	   the	   Fairway	   Drive	   Project.	   	   Prepared	   for	   CV	   Communities,	   LLC.	  	  	  

Report	  on	  file	  at	  the	  California	  Eastern	  Information	  Center.	  
	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Old	  Town	  Community	  Church	  Project,	  2444	  Congress	  

Street,	   San	   Diego,	   California	   	   92110.	   	   Prepared	   for	   Soltek	   Pacific,	   Inc.	   	   Report	   on	   file	   at	   the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Historic	  Structure	  Assessment,	  161	  West	  San	  Ysidro	  Boulevard,	  San	  Diego,	  California	  (APN	  666-‐

030-‐09).	   	   Prepared	   for	   Blue	   Key	   Realty.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  

	  
2013	   Historic	   Structure	   Assessment,	   2603	   Dove	   Street,	   San	   Diego,	   California	   (APN)	   452-‐674-‐32).	  	  

Prepared	  for	  Barzal	  and	  Scotti	  Real	  Estate	  Corporation.	   	  Report	  on	  file	  at	  the	  California	  South	  
Coastal	  Information	  Center.	  

	  
2013	   Historic	  Structure	  Assessment	  at	   the	  Western	  Christian	  School,	  3105	  Padua	  Avenue,	  Claremont,	  

California	  	  91711	  (APN	  8671-‐005-‐053).	  	  Prepared	  for	  Western	  Christian	  School.	  	  Report	  on	  file	  
at	  the	  City	  of	  Claremont.	  
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2013	   Mitigation	   Monitoring	   Report	   for	   the	   7th	   and	   F	   Street	   Parking	   Project,	   City	   of	   San	   Diego.	  	  

Prepared	   for	   DZI	   Construction.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Mitigation	  Monitoring	  Report	   for	   the	  1919	  Spindrift	  Drive	  Project.	   	   Prepared	   for	  V.J.	   and	  Uma	  

Joshi.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2013	   Mitigation	  Monitoring	  Report	   for	  the	  Knight	  Residence	  Project,	  7970	  Roseland	  Avenue,	  La	  Jolla,	  
California.	   	   Prepared	   for	   Mr.	   Dennis	   Knight.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  

	  
2013	   Mitigation	   Monitoring	   Report	   for	   the	   Sewer	   Group	   799-‐750	   Project.	   	   Prepared	   for	   Burtech	  

Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Negative	  Cultural	  Resource	  Monitoring	  Report	  for	  the	  Citywide	  Pump	  Station	  Upgrades	  Group	  II	  

Project.	  	  Prepared	  for	  Ortiz	  Corporation	  General	  Engineering	  Contractors.	  	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Negative	  Cultural	  Resource	  Monitoring	  Report	  for	  the	  Citywide	  Pump	  Station	  Upgrades	  Group	  III	  

Project,	  City	  of	  San	  Diego.	   	  Prepared	   for	  TC	  Construction,	   Inc.	   	  Report	  on	   file	  at	   the	  California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Phase	   I	   Cultural	   Resource	   Study	   for	   the	   3364	   Randy	   Lane	   Project,	   Chula	   Vista,	   California.	  	  

Prepared	   for	   H&M	   Construction.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Phase	  I	  Cultural	  Resources	  Survey	  for	  the	  Ecos	  Diamond	  Valley	  Project,	  Community	  of	  Winchester,	  

County	   of	  Riverside.	   	   Prepared	   for	  Ecos	  Energy,	   LLC.	   	  Report	   on	   file	   at	   the	  California	  Eastern	  
Information	  Center.	  

	  
2013	   Phase	   I	   Cultural	   Resources	   Survey	   for	   the	   Ecos	  Nuevo	   Project,	   Community	   of	  Nuevo,	   County	   of	  

Riverside.	  	  Prepared	  for	  Ecos	  Energy,	  LLC.	  	  Report	  on	  file	  at	  the	  California	  Eastern	  Information	  
Center.	  

	  
2012	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Sewer	   and	  Water	   Group	   754	   Project,	   City	   of	   San	  

Diego	  (Project	  No.	  177711/187301).	  	  Prepared	  for	  S.C.	  Valley	  Engineering,	  Inc.	  	  Report	  on	  file	  at	  
the	  California	  South	  Coastal	  Information	  Center	  

	  
2012	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Sewer	   Group	   714	   Project.	   	   Prepared	   for	   Burtech	  

Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Sewer	  and	  Water	  Group	  780	  Project.	   	  Prepared	  for	  

Burtech	  Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Mitigation	  Monitoring	  of	  the	  47th	  Street	  Warehouse	  Project,	  San	  Diego,	  California.	  	  Prepared	  for	  

Aardema	  Development.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Mitigation	   Monitoring	   Report	   for	   the	   Florida	   Street	   Apartments	   Project	   (The	   Kalos	   Project).	  	  

Prepared	   for	   Florida	   Street	  Housing	  Associates.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  
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2012	   Mitigation	   Monitoring	   Report	   for	   the	   Pacific	   Highway	   Trunk	   Sewer	   Project.	   	   Prepared	   for	   HPS	  

Mechanical.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2011	   Phase	   I	  Cultural	  Resource	  Study	   for	   the	  Wesley	  Palms	  Retirement	  Community	  Project,	   San	  Diego,	  

California.	   	   Prepared	   for	   Front	   Porch	   Development	   Company.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  and	  Tracy	  A.	  Stropes	  

2013	   Phase	   I	   Cultural	   Resources	   Survey	   for	   the	   Orange	   Street	   Project.	   	   Prepared	   for	   Mike	   Lesle.	  	  
Report	  on	  file	  at	  the	  California	  Eastern	  Information	  Center.	  

	  
2012	   Mitigation	   Monitoring	   Report	   for	   the	   13th	   &	   Market	   Project.	   	   Prepared	   for	   The	   Hanover	  

Company.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2012	   Mitigation	   Monitoring	   Report	   for	   the	   T-‐Mobile	   West,	   LLC	   Telecommunications	   Candidate	  
SD02867C	  (Presidio	  Park).	  Prepared	  for	  Michael	  Brandmann	  Associates.	   	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.,	  Tracy	  A.	  Stropes,	  and	  Brian	  F.	  Smith	  

2013	   Mitigation	  Monitoring	  Report	  for	  the	  Ariel	  Suites	  Project.	  	  Prepared	  for	  Ariel	  Suites,	  LP.	  	  Report	  on	  
file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  

	  
Smith,	  Brian	  F.,	  Claire	  M.	  Allen,	  Mary	  M.	  Lenich,	  and	  Jennifer	  R.	  Kraft	  

2013	   Phase	   I	   and	  Phase	   II	   Cultural	  Resource	  Assessment	   for	   the	   Citrus	  Heights	   II	   Project,	   TTM	  36475,	  
Riverside	  County,	  California.	  	  Prepared	  for	  CV	  Communities,	  LLC.	  	  Report	  on	  file	  at	  the	  California	  
Eastern	  Information	  Center.	  

	  
Smith,	  Brian	  F.	  and	  Jennifer	  R.	  Kraft	  

2013	   Cultural	   Resources	   Study	   for	   the	   Los	   Peñasquitos	   Adobe	   Drainage	   Project.	   	   Prepared	   for	   HELIX	  
Environmental	  Planning,	  Inc.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	   Resources	   Study	   for	   the	   Rancho	   Peñasquitos	   Adobe	   Drainage	   MND	   Project,	   San	   Diego	  

County,	  California	  (CSD-‐04.03).	  	  Prepared	  for	  HELIX	  Environmental	  Planning,	  Inc.	  	  Report	  on	  file	  
at	  the	  California	  South	  Coastal	  Information	  Center.	  

	  
	  Contributing	  Author	  /Analyst	  
	  

2011	   Faunal	  Analysis	  and	  Report	  Section	  for	  A	  Cultural	  Resource	  Data	  Recovery	  Program	  for	  SDI-‐4606	  
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1.0 MANAGEMENT SUMMARY/ABSTRACT 
 
 The following report describes the results of a Phase I archaeological assessment 
conducted by Brian F. Smith and Associates, Inc. (BFSA) for the Highland 44 Project (Tentative 
Tract 19915) within Assessor’s Parcel Number (APN) 0288-562-03.  The project consists of an 
approximately eight-acre property located on the eastern side of the city of Highland in San 
Bernardino County, California.  The project, as proposed by the applicant, seeks to develop the 
property into a 44-lot residential subdivision with associated infrastructure.   

The project lies within the city of Highland, California, just north of the intersection of 
Base Line Road and Greenbrier Place.  Specifically, this project is located in Section 35 of the 
USGS 7.5-minute Redlands, California topographic map, Township 1 North, Range 3 West.  
BFSA, in compliance with the California Environmental Quality Act (CEQA) and City of 
Highland environmental guidelines, conducted the assessment to locate and record any cultural 
resources present within the project area. 

The archaeological investigation of the subject property included a review of 
archaeological records search information provided by the Archaeological Information Center 
(AIC) at the San Bernardino County Museum (SBCM).  The records search provided 
information regarding previous archaeological studies in the project area and any previously 
recorded sites within the project boundaries, or in the immediate vicinity.  According to the data 
obtained from the AIC, although no previously recorded sites were identified within the project 
area, a total of 16 historic archaeological sites and one prehistoric isolate have been recorded 
within a one-mile radius of the project area. 

The archaeological survey of the project area was conducted on November 18, 2014.  
Survey conditions were generally good and ground visibility ranged from fair to good in most 
areas.  The property has been disturbed and graded in the past, and previous impacts to the 
property include a residence and related property improvements.  No prehistoric or historic 
cultural resources were identified during the survey.  The proposed project will not impact any 
cultural resources, and consequently, mitigation measures will not be required as a condition of 
approval for this project. 

A copy of this report will be permanently filed with the AIC at the SBCM.  All notes, 
photographs, and other materials related to this project will be curated at the archaeological 
laboratory of BFSA in Poway, California. 
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2.0 INTRODUCTION 
 

In response to a request by 29300 Baseline Partners, LLC, BFSA conducted an 
archaeological assessment for the proposed development of the Highland 44 Project (Tentative 
Tract 19915).  The archaeological survey and evaluation program for the project were conducted 
in order to comply with CEQA and the requirements of the City of Highland with regards to 
cultural resources.  The project is located in an area of high cultural resource sensitivity, as 
suggested by known site density and predictive modeling.  The majority of recorded sites in the 
vicinity of the project are historic ranches and farmsteads.  Only one prehistoric isolate, a metate, 
is recorded within one mile of the project area.  Sensitivity for cultural resources in a given area 
is usually indicated by known settlement patterns, which in the southwest San Bernardino 
County area is focused around environments with accessible food and water.  

The project is an approximately eight-acre parcel located in the city of Highland, San 
Bernardino County, California.  The project is identified as APN 0288-562-03.  The project is 
situated just north of the intersection of Base Line Road and Greenbrier Place.  Specifically, this 
project is located within Section 35 of the USGS 7.5-minute Redlands, California topographic 
map, Township 1 North, Range 3 West (Figures 2.0–1 and 2.0–2).   The project, as proposed by 
the applicant, seeks to develop the property into a 44-lot residential development with associated 
infrastructure (Figure 2.0–3).   

Principal Investigator Brian F. Smith, M.A. directed the Phase I archaeological 
assessment for the project with the assistance of field archaeologist Clarence Hoff.  Brian Smith 
prepared the technical report with assistance from Jennifer Kraft.  Jennifer Kraft created the 
report graphics and Elena Buckley conducted technical editing and the copying and distribution 
of the report.  Qualifications of key personnel are provided in Appendix A. 
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 3.0  PROJECT SETTING 
 
 The project setting includes the natural physical, geological, and biological contexts of 
the proposed project, as well as the cultural setting of prehistoric and historic human activities in 
the general area.  The following sections discuss both the environmental and cultural settings at 
the subject property, the relationship between the two, and the relevance of that relationship to 
the project. 
 
 3.1  Environmental Setting 
 The proposed project site is generally located in southwest San Bernardino County, north 
of Base Line Road and west of Weaver Street within the city of Highland.  The subject site is 
located within the Bunker Hill Basin.  The Bunker Hill Basin is situated within the upper Santa 
Ana Valley of the Peninsular Ranges Geomorphic Province.  The Bunker Hill Basin is an 
alluvial plain formed from sediments deposited by the Santa Ana River and its tributaries, such 
as Mill Creek and Lytle Creek.  The Peninsular Ranges are a series of northwest-southeast 
trending mountain ranges separated by similarly trending valleys that make up the southernmost 
segment of a chain of North American Mesozoic batholiths that extend from Alaska to the 
southern tip of Baja California.  The project area is on a southward-facing slope, with the 
property’s lowest point located at its southwest corner and its highest point located at its 
northeastern boundary.  Elevations within the project area range from approximately 1,538 to 
1,591 feet above mean sea level (AMSL).  The entire project area has been disturbed by previous 
rural development and grading.  Currently, vegetation within the project area is characterized as 
primarily introduced grasses and trees with some areas covered in eucalyptus mulch.   
 

3.2  Cultural Setting 
  3.2.1  Prehistoric Period 
 Paleo Indian, Archaic Period Milling Stone Horizon, and the Late Prehistoric Shoshonean 
groups are the three general cultural periods represented in San Bernardino County.  The 
following discussion of the cultural history of San Bernardino County references the San 
Dieguito Complex, the Encinitas Tradition, the Milling Stone Horizon, the La Jolla Complex, the 
Pauma Complex, and the San Luis Rey Complex, since these culture sequences have been used 
to describe archaeological manifestations in the region.  The Late Prehistoric component in the 
area of San Bernardino County was represented by the Cahuilla, Gabrielino, and Luiseño 
Indians. 
 Absolute chronological information, where possible, will be incorporated into this 
discussion to examine the effectiveness of continuing to use these terms interchangeably.  
Reference will be made to the geological framework that divides the culture chronology of the 
area into four segments: late Pleistocene (20,000 to 10,000 years before the present [YBP]), early 
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Holocene (10,000 to 6,650 YBP), middle Holocene (6,650 to 3,350 YBP), and late Holocene 
(3,350 to 200 YBP). 
 
Paleo Indian Period (Late Pleistocene: 11,500 to circa 9,000 YBP) 

The Paleo Indian Period is associated with the terminus of the late Pleistocene (12,000 to 
10,000 YBP).  The environment during the late Pleistocene was cool and moist, which allowed 
for glaciation in the mountains and the formation of deep, pluvial lakes in the deserts and basin 
lands (Moratto 1984).  However, by the terminus of the late Pleistocene, the climate became 
warmer, which caused glaciers to melt, sea levels to rise, greater coastal erosion, large lakes to 
recede and evaporate, extinction of Pleistocene megafauna, and major vegetation changes 
(Moratto 1984; Martin 1967, 1973; Fagan 1991).  The coastal shoreline at 10,000 YBP, 
depending upon the particular area of the coast, was near the 30-meter isobath, or two to six 
kilometers further west than its present location (Masters 1983). 
 Paleo Indians were likely attracted to multiple habitat types, including mountains, 
marshlands, estuaries, and lakeshores.  These people likely subsisted using a more generalized 
hunting, gathering, and collecting adaptation, utilizing a variety of resources including birds, 
mollusks, and both large and small mammals (Erlandson and Colten 1991; Moratto 1984; Moss 
and Erlandson 1995). 
 
Archaic Period (Early and Middle Holocene: circa 9,000 to 1,300 YBP) 
 The Archaic Period of prehistory began with the onset of the Holocene around 9,000 
YBP.  The transition from the Pleistocene to the Holocene was a period of major environmental 
change throughout North America (Antevs 1953; Van Devender and Spaulding 1979).  The 
general warming trend caused sea levels to rise, lakes to evaporate, and drainage patterns to 
change.  In southern California, the general climate at the beginning of the early Holocene was 
marked by cool/moist periods and an increase in warm/dry periods and sea levels.  The coastal 
shoreline at 8,000 YBP, depending upon the particular area of the coast, was near the 20-meter 
isobath, or one to four kilometers further west than its present location (Masters 1983). 
 The rising sea level during the early Holocene created rocky shorelines and bays along 
the coast by flooding valley floors and eroding the coastline (Curray 1965; Inman 1983).  
Shorelines were primarily rocky with small littoral cells, as sediments were deposited at bay 
edges but rarely discharged into the ocean (Reddy 2000).  These bays eventually evolved into 
lagoons and estuaries, which provided a rich habitat for mollusks and fish.  The warming trend 
and rising sea levels generally continued until the late Holocene (4,000 to 3,500 YBP). 
 At the beginning of the late Holocene, sea levels stabilized, rocky shores declined, 
lagoons filled with sediment, and sandy beaches became established (Gallegos 1985; Inman 
1983; Masters 1994; Miller 1966; Warren and Pavesic 1963).  Many former lagoons became 
saltwater marshes surrounded by coastal sage scrub by the late Holocene (Gallegos 2002).  The 
sedimentation of the lagoons was significant in that it had profound effects on the types of 
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resources available to prehistoric peoples.  Habitat was lost for certain large mollusks, namely 
Chione and Argopecten, but habitat was gained for other small mollusks, particularly Donax 
(Gallegos 1985; Reddy 2000).  The changing lagoon habitats resulted in the decline of larger 
shellfish, the loss of drinking water, and the loss of Torrey Pine nuts, causing a major 
depopulation of the coast as people shifted inland to reliable freshwater sources and intensified 
their exploitation of terrestrial small game and plants, including acorns (originally proposed by 
Rogers 1929; Gallegos 2002). 
 The Archaic Period in southern California is associated with a number of different 
cultures, complexes, traditions, and horizons, including San Dieguito, La Jolla, Encinitas, 
Milling Stone, and Pauma, as well as the Intermediate Period. 
 
Late Prehistoric Period (Late Holocene: 1,300 YBP to 1790) 
 Approximately 1,350 YBP, a Shoshonean-speaking group from the Great Basin region 
moved into San Bernardino County, marking the transition to the Late Prehistoric Period.  This 
period has been characterized by higher population densities and elaborations in social, political, 
and technological systems.  Economic systems diversified and intensified during this period, 
with the continued elaboration of trade networks, the use of shell-bead currency, and the 
appearance of more labor-intensive, yet effective, technological innovations.  Technological 
developments during this period included the introduction of the bow and arrow between A.D. 
400 and 600 and the introduction of ceramics.  Atlatl darts were replaced by smaller arrow darts, 
including the Cottonwood series points.  Other hallmarks of the Late Prehistoric Period include 
extensive trade networks as far reaching as the Colorado River Basin and cremation of the dead. 
 
Protohistoric Period (Late Holocene: 1790 to Present) 

The territory of the Gabrielino at the time of Spanish contact covers much of present-day 
Los Angeles and Orange counties.  The southern extent of this culture area is bounded by Aliso 
Creek, the eastern extent is located east of present-day San Bernardino along the Santa Ana 
River, the northern extent includes the San Fernando Valley, and the western extent includes 
portions of the Santa Monica Mountains.  The Gabrielino also occupied several Channel Islands 
including Santa Barbara Island, Santa Catalina Island, San Nicholas Island, and San Clemente 
Island.  Because of their access to certain resources, including a steatite source from Santa 
Catalina Island, this group was among the wealthiest and most populous aboriginal groups in all 
of southern California.  Trade of materials and resources controlled by the Gabrielino extended 
as far north as the San Joaquin Valley, as far east as the Colorado River, and as far south as Baja 
California (Bean and Smith 1978; Kroeber 1925).   
 
Subsistence and Settlement 

The Gabrielino lived in permanent villages and smaller resource gathering camps 
occupied at various times of the year depending upon the seasonality of the resource.  Larger 
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villages were comprised of several families or clans, while smaller seasonal camps typically 
housed smaller family units.  The coastal area between San Pedro and Topanga Canyon was the 
location of primary subsistence villages, while secondary sites were located near inland sage 
stands, oak groves, and pine forests.  Permanent villages were located along rivers and streams, 
as well as in sheltered areas along the coast.  As previously mentioned, the Channel Islands were 
also the locations of relatively large settlements (Bean and Smith 1978; Kroeber 1925).  

Resources procured along the coast and on the islands were primarily marine in nature 
and included tuna (Thunnus spp.), swordfish (Xiphias gladius), ray and shark (Chondrichthyes), 
California sea lion (Zalophus californianus), Stellar sea lion (Eumetopias jubatus), harbor seal 
(Phoca vitulina), northern elephant seal (Mirounga angustirostris), sea otter (Enhydra lutris), 
dolphin and porpoise (Delphinidae and Phocoenidae), various waterfowl species, numerous fish 
species, purple sea urchin (Strongylocentrotus purpuratus), and mollusk, such as rock scallop 
(Crassadoma gigantea), California mussel (Mytilus californianus), and limpet (Fissurellidae and 
Acmaeidae).  Inland resources included oak acorn (Quercus sp.), pine nut (Pinus sp.), Mohave 
yucca (Yucca schidigera), cacti (Opuntia spp.), sage (Salvia sp.), grass nut (Triteleia laxa), deer 
(Odocoileus hemionus), rabbit (Sylvilagus spp.), hare (Lepus californicus), rodent (Rodentia), 
quail (Callipepla/Oreortyx spp.), duck (Anatidae), and a variety of reptiles such as western pond 
turtle (Clemmys marmorata) and numerous different snakes (Bean and Smith 1978; Kroeber 
1925).  
 
Social Organization 

The social structure of the Gabrielino is little known; however, there appears to have 
been at least three social classes: 1) the elite, which included the rich, chiefs, and their immediate 
family; 2) a middle class, which included people of relatively high economic status or long-
established lineages; and 3) a class of people that included most other individuals in the society.  
Villages were politically autonomous units comprised of several lineages.  During times of the 
year when certain seasonal resources were available, the village would divide into lineage groups 
and move out to exploit them, returning to the village between forays (Bean and Smith 1978; 
Kroeber 1925). 

Each lineage had its own leader, with the village chief coming from the dominant lineage.  
Several villages might be allied under a paramount chief.  Chiefly positions were of an ascribed 
status, most often passed to the eldest son.  Chiefly duties included providing village cohesion, 
leading warfare and peace negotiations with other groups, collecting tribute from the village(s) 
under his jurisdiction, and arbitrating disputes within the village(s).  The status of the chief was 
legitimized by his safekeeping of the sacred bundle, a representation of the link between the 
material and spiritual realms and the embodiment of power (Bean and Smith 1978; Kroeber 
1925).   

Shamans were leaders in the spirit realm.  The duties of the shaman included conducting 
healing and curing ceremonies, guarding the sacred bundle, locating lost items, identifying and 
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collecting poisons for arrows, and making rain (Bean and Smith 1978; Kroeber 1925). 
Marriages were made between individuals of equal social status and, in the case of 

powerful lineages, marriages were arranged to establish political ties between the lineages (Bean 
and Smith 1978; Kroeber 1925).   

Men conducted the majority of the heavy labor, hunting, fishing, and trading with other 
groups.  Women’s duties included gathering and preparing plant and animal resources, and 
making baskets, pots, and clothing (Bean and Smith 1978; Kroeber 1925).   
 
Material Culture 

Gabrielino houses were domed, circular structures made of thatched vegetation.  Houses 
varied in size, and could house from one to several families.  Sweathouses (semicircular, earth-
covered buildings) were public structures used in male social ceremonies.  Other structures 
included menstrual huts and a ceremonial structure called a yuvar, an open-air structure built 
near the chief’s house (Bean and Smith 1978; Kroeber 1925).   

Clothing was minimal; men and children most often went naked, while women wore 
deerskin or bark aprons.  In cold weather, deerskin, rabbit fur, or bird skin (with feathers intact) 
cloaks were worn.  Island and coastal groups used sea otter fur for cloaks.  In areas of rough 
terrain, yucca fiber sandals were worn.  Women often used red ochre on their faces and skin for 
adornment or protection from the sun.  Adornment items included feathers, fur, shells, and beads 
(Bean and Smith 1978; Kroeber 1925). 

Hunting implements included wooden clubs, sinew-backed bows, slings, and throwing 
clubs.  Maritime implements included rafts, harpoons, spears, hook and line, and nets.  A variety 
of other tools included deer scapulae saws, bone and shell needles, bone awls, scrapers, bone or 
shell flakers, wedges, stone knives and drills, metates, mullers, manos, shell spoons, bark 
platters, and wooden paddles and bowls.  Baskets were made from rush (Juncus sp.), deer grass 
(Muhlenbergia rigens), and skunkbush (Rhus trilobata).  Baskets were fashioned for hoppers, 
plates, trays, and winnowers for leaching, straining, and gathering.  Baskets were also used for 
storing, preparing, and serving food, and for keeping personal and ceremonial items (Bean and 
Smith 1978; Kroeber 1925).   

The Gabrielino had exclusive access to soapstone, or steatite, procured from Santa 
Catalina Island quarries.  This highly prized material was used for making pipes, animal 
carvings, ritual objects, ornaments, and cooking utensils.  The Gabrielino profited well from 
trading steatite since it was valued so much by groups throughout southern California (Bean and 
Smith 1978; Kroeber 1925). 
 
  3.2.2  Historic Period  
 The historic background of the project area began with the Spanish colonization of Alta 
California.  The first Spanish colonizing expedition reached southern California in 1769 with the 
intention of converting and civilizing the indigenous populations, as well as expanding the 
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knowledge of and access to new resources in the region (Brigandi 1998).  In the late eighteenth 
century, the San Gabriel (Los Angeles County), San Juan Capistrano (Orange County), and San 
Luis Rey (San Diego County) missions began colonizing southern California, and gradually 
expanded their use of the interior valley (presently western Riverside County) for raising grain 
and cattle to support the missions.  The San Gabriel Mission claimed lands in what is presently 
Jurupa, Riverside, San Jacinto, and the San Gorgonio Pass, while the San Luis Rey Mission 
claimed land in what is presently Lake Elsinore, Temecula, and Murrieta (American Local 
History Network: Riverside County, California 1998).  The indigenous groups who occupied 
these lands were recruited by missionaries, converted, and put to work in the missions (Pourade 
1964).  Throughout this period, the Native American populations were decimated by introduced 
diseases, a drastic shift in diet resulting in poor nutrition, and social conflicts due to the 
introduction of an entirely new social order (Cook 1976). 

In the mid- to late 1770s, Juan Bautista de Anza passed through much of Riverside 
County while searching for an overland route from Sonora, Mexico to San Gabriel and Los 
Angeles, where he described fertile valleys, lakes and sub-desert areas (American Local History 
Network: Riverside County, California 1998; Riverside County n.d.).  In 1797, Father Presidente 
Lausen, Father Norberto de Santiago, and Corporal Pedro Lisalde led an expedition from 
Mission San Juan Capistrano through southwestern Riverside County in search of a new mission 
site, before constructing Mission San Luis Rey in northern San Diego County (Brigandi 1998).   

While no missions were ever built in what would become Riverside County (American 
Local History Network: Riverside County, California 1998), many mission outposts, or 
asistencias, were established in the early years of the nineteenth century to extend the missions’ 
influence to the backcountry (Brigandi 1998).  Two outposts that were located in Riverside 
County include San Jacinto and Temecula.   
 Mexico gained independence in 1822 and desecularized the missions in 1832, signifying 
the end of the Mission Period (Brigandi 1998; Riverside County n.d.).  By this time, the missions 
owned some of the best and most fertile land in southern California.  In order for California to 
develop, the land would have to be made productive enough to turn a profit (Brigandi 1998).  
The new government began distributing the vast mission holdings to wealthy and politically 
connected Mexican citizens.  The “grants” were called “ranchos,” of which Jurupa, El Rincon, 
La Sierra, El Sobrante de San Jacinto, La Laguna (Lake Elsinore), Santa Rosa, Temecula, Pauba, 
San Jacinto Nuevo y Potrero, and San Jacinto Viejo were located in present-day Riverside 
County.  Many of these ranchos have lent their names to modern-day locales (American Local 
History Network: Riverside County, California 1998).  The first grant in present-day Riverside 
County was Rancho Jurupa, given to Juan Bandini in 1838.  These ranchos were all located in 
the valley environments typical of western Riverside County.   

The treatment of Native Americans grew worse during the Rancho Period.  Most of the 
Native Americans were forced off their land or put to work on the now privately owned ranchos, 
most often as slave labor.  In light of the brutal ranchos, the degree to which Native Americans 
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had become dependent on the mission system became evident when, in 1838, a group of Native 
Americans from the San Luis Rey Mission petitioned government officials in San Diego to 
relieve suffering at the hands of the rancheros, stating: 
 
 We have suffered incalculable losses, for some of which we are in part to be 

blamed for because many of us have abandoned the Mission ... We plead and 
beseech you ... to grant us a Rev. Father for this place. We have been accustomed 
to the Rev. Fathers and to their manner of managing the duties. We labored under 
their intelligent directions, and we were obedient to the Fathers according to the 
regulations, because we considered it as good for us. (Brigandi 1998:21) 

 
 Native American culture had been disrupted to the point where they could no longer rely 
on prehistoric subsistence and social patterns.  Not only does this illustrate how dependent the 
Native Americans had become on the missionaries, but it also indicates a marked contrast in the 
way the Spanish treated the Native Americans as compared to the Mexican and United States 
ranchers.  Spanish colonialism (missions) is based upon utilizing human resources while 
integrating them into their society.  The ranchers, both Mexican and American, did not accept 
Native Americans into their social order and used them specifically for the extraction of labor, 
resources, and profit.  Rather than being incorporated, they were either subjugated or 
exterminated (Cook 1976).  

In 1846, war erupted between Mexico and the United States.  In 1848, with the signing of 
the Treaty of Guadalupe Hidalgo, the region was annexed as a territory of the United States, and 
in 1850 California became a state.  These events generated a steady flow of settlers into the area, 
including gold miners, entrepreneurs, health-seekers, speculators, politicians, adventurers, 
seekers of religious freedom, and individuals desiring to create utopian colonies. 
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4.0 METHODOLOGY 
 

The cultural resources assessment conducted for the Highland 44 Project consisted of a 
reconnaissance of the property by qualified archaeologists and an institutional records search.  
This archaeological study conformed to the statutory requirements of CEQA in evaluating 
potential impacts and the agency guidelines of the City of Highland. 
 
 4.1  Field Methodology 

The archaeological survey of the property was an intensive pedestrian reconnaissance 
consisting of a series of parallel transects, spaced at approximately three to 10-meter intervals, 
which covered all areas of the project.  Photographs were taken to document project conditions 
during the survey (see Section 5.2). 
 
 4.2  Archaeological Records Search 

The records search conducted by the AIC at the SBCM was reviewed for an area of one 
mile surrounding the project in order to determine the presence of any previously recorded sites.  
Results of the records search are provided in Appendix B and discussed in Section 5.1. 

  
4.3  Report Preparation and Recordation 

 This report contains information regarding previous studies, statutory requirements for 
the project, a brief description of the setting, research methods employed, and the overall results 
of the significance evaluation.  The report includes all appropriate illustrations and tabular 
information needed to make a complete and comprehensive presentation of these activities, 
including the methodologies employed and the personnel involved.  A copy of this report will be 
placed at the AIC at the SBCM.  Any previously unrecorded sites or sites requiring updated 
information will be recorded on the appropriate Department of Parks and Recreation (DPR) 
forms, which will be filed with the AIC. 
  
 4.4  Native American Consultation 
 BFSA requested a review of the Sacred Lands File by the Native American Heritage 
Commission (NAHC) to determine if any recorded Native American sacred sites or locations of 
religious or ceremonial importance are present within one mile of the project.  No Native 
American cultural resources were identified within one mile of the project.  Original 
correspondence is provided in Appendix C. 
 



Phase I Cultural Resources Survey for the Highland 44 Project 
_____________________________________________________________________________________________________________________ 

 
 

 

 
 

5.0–1 

5.0 REPORT OF FINDINGS 
 

5.1  Results of the Institutional Records Searches 
An archaeological records search was conducted by the AIC at the SBCM, the results of 

which were reviewed by BFSA.  The AIC did not report any previously recorded sites within the 
project boundaries; however, 17 cultural resources have been recorded within a one-mile radius 
(Table 5.1–1).  All but one of the recorded resources are historic and include a canal, a railroad 
spur, a ditch, two irrigation complexes, a water management structure, two historic trash 
deposits, a historic trash scatter, a ranch and associated canal, irrigation channels, remains of a 
school, a single-family residence and associated orchard, a historic wall and associated water 
conveyance system, an olive grove, and Base Line Road.  The prehistoric resource consists of an 
isolated metate.  The records search also indicated that there have been a total of 36 area-specific 
and nine general area overview cultural resource studies conducted within a one-mile radius of 
the project.  According to the AIC, none of the cultural resource studies include the current 
project area.  The AIC reviewed the following historic sources: 

 
• The National Register of Historic Places Index  
• The Office of Historic Preservation, Archaeological Determinations of Eligibility  
• The Office of Historic Preservation, Directory of Properties in the Historic Property 

Data File  
• The 15' USGS Redlands topographic map (1901 and 1954) 
• The 30' USGS Redlands and Vicinity topographic map (1943) 
• GLO Plat Map (1878 and 1896) 
 

These sources did not indicate the presence of cultural resources within or adjacent to the project.  
The complete records search results are provided in Appendix B. 
 Although the search results did not indicate the presence of any historic or Native 
American cultural resources within the project area, the absence of positive results does not 
necessarily indicate the absence of cultural resources.  Consequently, an archaeological survey 
was conducted for the project area. 
 

Table 5.1–1 
Cultural Resources Located Within a One-Mile  

Radius of the Highland 44 Project 
 

Site No. Description 

P-36-012193 Olive Grove 
P-36-012194 Metate 
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Site No. Description 

P-36-015497 Base Line Road 
SBR-6554/H North Fork Canal 
SBR-6847/H Old Kite Route Railroad Spur 
SBR-6848/H Cram-Van Leuven Ditch 
SBR-6849/H Irrigation Complex 
SBR-6850/H Irrigation Ditch and Cinder Block Canal 
SBR-6852/H Water Management Structure 
SBR-6853/H Historic Trash Deposit 
SBR-7051/H East Highlands Ranch Orange Grove and Canal 
SBR-7434/H Historic Trash Dump 
SBR-7995/H Cram School Irrigation Channels 
SBR-7996/H Cram School Footing and Flag Pole 

SBR-11,475/H Craftsman Style Bungalow c. 1915 
SBR-11,476/H Eight Rock Walls, Gutter, and Irrigation Trench 
SBR-12,205/H Historic Trash Scatter 

 
5.2  Results of the Field Survey 
The archaeological survey of the Highland 44 property was conducted on November 18, 

2014.  The survey was directed by Brian F. Smith with assistance from Clarence L. Hoff.  The 
archaeological survey of the property was an intensive pedestrian survey consisting of a series of 
parallel transects spaced at approximately three to 10-meter intervals.  The majority of the 
project had good ground visibility (Plates 5.2–1 through 5.2–4).  The entire property was 
accessible for the survey, with an asphalt entryway near Base Line Road and a circular driveway 
near the home still standing on the property (Plate 5.2–5).  As noted previously, the property has 
been cleared and partially graded in the past.  No native vegetation or undisturbed areas were 
noted on the property.  Vegetation consisted of only introduced trees such as eucalyptus, pepper, 
and palm.  Images of the property are provided in Plates 5.2–1 through 5.2–5.  The intensive 
archaeological survey of the property did not result in the identification of any cultural resources.  
The previous disturbance of the property may have contributed to the survey results.  However, 
no evidence was detected during the survey to suggest the prior existence of any cultural sites on 
the property. 

According to historic aerial photographs of the property, all development on the parcel 
was conducted after 1968.  Prior to this date, the property was used as an orchard.  Because all of 
the structures located on the property were built after 1968, they do not meet the threshold to be 
considered historic structures under CEQA guidelines.  
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Plate 5.2–1: Overview of the project area, facing northwest.   

Plate 5.2–2: Overview of the project area, facing west. 
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Plate 5.2–4: View of the northwest corner of the property, facing northeast. 

Plate 5.2–3: View of the northeast corner of the property, facing northwest.   
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Plate 5.2–5: View of late 1960s structures and circular driveway, facing northeast. 
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6.0 RECOMMENDED MITIGATION 
  

The Phase I archaeological assessment for the Highland 44 Project was negative for the 
presence of cultural resources.  Although structures currently exist within the project area, all 
development on the parcel occurred after 1968.  Due to all of the structures having been 
constructed after this date, none of the buildings meet the age threshold to be considered historic 
structures.  Given that no resources were identified on the property, and no resources are 
recorded immediately adjacent to the project, the potential to encounter any cultural resources 
during grading is very small.  Because of the absence of recorded cultural resources on the 
property and the lack of potential to encounter historic or prehistoric deposits, the project does 
not represent a source of potential impacts to cultural resources.  Based upon this determination, 
it is recommended that the project be allowed to proceed without a Mitigation Monitoring and 
Reporting Program (MMRP) as a condition of approval.  Archaeological monitoring will not be 
required for this development project. 
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Brian F.  Smith,  MA 
Owner, Principal Investigator 
Brian F. Smith and Associates, Inc. 
14010 Poway Road �  Suite A �   
Phone: (858) 679-8218 �  Fax: (858) 679-9896  �  E-Mail:  bsmith@bfsa-ca.com    
 

 

Education 

Master of Arts, History, University of San Diego, California     1982 

Bachelor of Arts, History and Anthropology, University of San Diego, California  1975 

Experience 

Principal Investigator 
Brian F. Smith and Associates, Inc. 

1977–Present 

Brian F. Smith is the owner and principal historical and archaeological consultant for Brian F. Smith and 
Associates.  In the past 35 years, he has conducted over 2,500 cultural resource studies in California, 
Arizona, Nevada, Montana, and Texas.  These studies include every possible aspect of archaeology 
from literature searches and large-scale surveys to intensive data recovery excavations.  Reports 
prepared by Brian Smith have been submitted to all facets of local, state, and federal review agencies, 
including the US Army Crops of Engineers (USACE), the Bureau of Land Management (BLM), Bureau of 
Reclamation (BR), the Department of Defense (DOD), and Department of Homeland Security.  In 
addition, Mr. Smith has conducted studies for utility companies (Sempra Energy) and state highway 
departments (CalTrans).   

Professional Accomplishments 

These selected major professional accomplishments represent research efforts which have added 
significantly to the body of knowledge concerning the prehistoric lifeways of cultures once present in 
the southern California area and historic settlement since the late 18th century.  Mr. Smith has been 
principal investigator on the following select projects, except where noted. 
 
Downtown San Diego Mitigation and Monitoring Reporting Programs: Large number of downtown San 

Diego mitigation and monitoring projects submitted to the Centre City Development 
Corporation, some of which included Strata (2008), Hotel Indigo (2008), Lofts at 707 10th Avenue 
Project (2007), Breeza (2007), Bayside at the Embarcadero (2007), Aria (2007), Icon (2007), 
Vantage Pointe (2007), Aperture (2007), Sapphire Tower (2007), Lofts at 655 Sixth Avenue (2007), 
Metrowork (2007), The Legend (2006), The Mark (2006), Smart Corner (2006), Lofts at 677 7th 
Avenue (2005), Aloft on Cortez Hill (2005), Front and Beech Apartments (2003), Bella Via 
Condominiums (2003), Acqua Vista Residential Tower (2003), Northblock Lofts (2003), Westin Park 
Place Hotel (2001), Parkloft Apartment Complex (2001), Renaissance Park (2001), and Laurel Bay 
Apartments (2001). 

 
Archaeology at the Padres Ballpark: Involved the analysis of historic resources within a seven block area 

of the “East Village” area of San Diego, where occupation spanned a period from the 1870s to 
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the 1940s.  Over a period of two years, BFSA recovered over 200,000 artifacts and hundreds of 
pounds of metal, construction debris, unidentified broken glass, and wood. Collectively, the 
Ballpark project and the other downtown mitigation and monitoring projects represent the 
largest historical archaeological program anywhere in the country in the past decade.  2000-
2007. 

 
The Navy Broadway Complex: Architectural and historical assessment of over 25 structures that 

comprise the Naval Supply Depot, many of which have been in use since World War I and were 
used extensively during World War II.   The EIR/EIS which was prepared included National Register 
evaluations of all structures.  The archaeological component of the project involved the 
excavation of backhoe trenches to search for evidence of the remains of elements of the 
historic waterfront features that characterized the bay front in the latter half of the 19th century.  
This study was successful in locating portions of wharves and shanties that existed on the site prior 
to capping of this area after construction of the sea wall in the early 20th century. 

 
4S Ranch Archaeological and Historical Cultural Resources Study: Data recovery program consisted of 

the excavation of over 2,000 square meters of archaeological deposits that produced over one 
million artifacts, primarily prehistoric materials.  The archaeological program at 4S Ranch is the 
largest archaeological study ever undertaken in the San Diego County area and has produced 
data that has exceeded expectations regarding the resolution of long-standing research 
questions and regional prehistoric settlement patterns. 

 
Charles H. Brown Site: Attracted international attention to the discovery of evidence of the antiquity of 

man in North America.  Site located in Mission Valley, in the City of San Diego. 
 
Del Mar Man Site: Study of the now famous Early Man Site in Del Mar, California, for the San Diego 

Science Foundation and the San Diego Museum of Man, under the direction of Dr. Spencer 
Rogers and Dr. James R. Moriarty. 

 
Old Town State Park Projects: Consulting Historical Archaeologist.  Projects completed in the Old Town 

State Park involved development of individual lots for commercial enterprises.  The projects 
completed in Old Town include Archaeological and Historical Site Assessment for the Great Wall 
Cafe (1992), Archaeological Study for the Old Town Commercial Project (1991), and Cultural 
Resources Site Survey at the Old San Diego Inn (1988). 

  
Site W-20, Del Mar, California: A two-year-long investigation of a major prehistoric site in the Del Mar 

area of the City of San Diego.  This research effort documented the earliest practice of 
religious/ceremonial activities in San Diego County (circa 6,000 years ago), facilitated the 
projection of major non-material aspects of the La Jolla Complex, and revealed the pattern of 
civilization at this site over a continuous period of 5,000 years.  The report for the investigation 
included over 600 pages, with nearly 500,000 words of text, illustrations, maps, and photographs 
which document this major study. 

 
City of San Diego Reclaimed Water Distribution System: A cultural resource study of nearly 400 miles of 

pipeline in the City and County of San Diego. 
 
Master Environmental Assessment Project, City of Poway: Conducted for the City of Poway to produce 

a complete inventory of all recorded historic and prehistoric properties within the City.  The 
information was used in conjunction with the City’s General Plan Update to produce a map 
matrix of the City showing areas of high, moderate, and low potential for the presence of 
cultural resources.  The effort also included the development of the City’s Cultural Resource 
Guidelines, which were adopted as City policy. 
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Draft of the City of Carlsbad Historical and Archaeological Guidelines: Contracted by the City of 
Carlsbad to produce the draft of the City’s historical and archaeological guidelines for use by 
the Planning Department of the City. 

 
The Midbayfront Project for the City of Chula Vista: Involved a large expanse of undeveloped 

agricultural land situated between the railroad and San Diego Bay in the northwestern portion of 
the City.  The study included the analysis of some potentially historic features and numerous 
prehistoric sites. 

 
Cultural resources survey and test of sites within the proposed development of the Audie Murphy Ranch, 

Riverside County, California:  Project Manager/Director of the investigation of 1,113.4 acres and 
43 sites, both prehistoric and historic—included project coordination; direction of field crews; 
evaluation of sites for significance based on County of Riverside and CEQA guidelines; 
assessment of cupule, pictograph, and rock shelter sites, co-authoring of cultural resources 
project report.  February-September 2002. 

 
Cultural resources evaluation of sites within the proposed development of the Otay Ranch Village 13 

Project, San Diego  County, California:  Project Manager/Director of the investigation of 1,947 
acres and 76 sites, both prehistoric and historic—included project coordination and budgeting; 
direction of field crews; assessment of sites for significance based on County of San Diego and 
CEQA guidelines; co-authoring of cultural resources project report.  May-November 2002. 

 
Cultural resources survey for the Remote Video Surveillance Project, El Centro Sector, Imperial County:  

Project Manager/Director for a survey of 29 individual sites near the U.S./Mexico Border for 
proposed video surveillance camera locations associated with the San Diego Border barrier 
Project—project coordination and budgeting; direction of field crews; site identification and 
recordation; assessment of potential impacts to cultural resources; meeting and coordinating 
with U.S. Army Corps of Engineers, U.S. Border Patrol, and other government agencies involved; 
co-authoring of cultural resources project report.  January, February, and July 2002. 

 
Cultural resources survey and test of sites within the proposed development of the Menifee West GPA, 

Riverside County, California:  Project Manager/Director of the investigation of nine sites, both 
prehistoric and historic—included project coordination and budgeting; direction of field crews; 
assessment of sites for significance based on County of Riverside and CEQA guidelines; historic 
research; co-authoring of cultural resources project report.  January-March 2002. 

 
Mitigation of a Archaic cultural resource for the Eastlake III Woods Project for the City of Chula Vista, 

California:  Project Archaeologist/ Director—included direction of field crews; development and 
completion of data recovery program including collection of material for specialized faunal and 
botanical analyses; assessment of sites for significance based on CEQA guidelines; 
management of artifact collections cataloging and curation; data synthesis; co-authoring of 
cultural resources project report, in prep.  September 2001-March 2002. 

 
Cultural resources survey and test of sites within the proposed French Valley Specific Plan/EIR, Riverside 

County, California:  Project Manager/Director of the investigation of two prehistoric and three 
historic sites—included project coordination and budgeting; survey of project area; Native 
American consultation; direction of field crews; assessment of sites for significance based on 
CEQA guidelines; cultural resources project report in prep.  July-August 2000. 

 
Cultural resources survey and test of sites within the proposed Lawson Valley Project, San Diego County, 

California:  Project Manager/Director of the investigation of 28 prehistoric and two historic sites—
included project coordination; direction of field crews; assessment of sites for significance based 
on CEQA guidelines; cultural resources project report in prep.  July-August 2000. 
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Cultural resource survey and geotechnical monitoring for the Mohyi Residence Project, La Jolla, 

California:  Project Manager/Director of the investigation of a single-dwelling parcel—included 
project coordination; field survey; assessment of parcel for potentially buried cultural deposits; 
monitoring of geotechnichal borings; authoring of cultural resources project report.  Brian F. 
Smith and Associates, San Diego, California.  June 2000. 

 
Enhanced cultural resource survey and evaluation for the Prewitt/Schmucker/Cavadias Project, La 

Jolla, California:  Project Manager/Director of the investigation of a single-dwelling parcel—
included project coordination; direction of field crews; assessment of parcel for potentially 
buried cultural deposits; authoring of cultural resources project report.  June 2000. 

 
Cultural resources survey and test of sites within the proposed development of the Menifee Ranch, 

Riverside County, California:  Project Manager/Director of the investigation of one prehistoric 
and five historic sites—included project coordination and budgeting; direction of field crews; 
feature recordation; historic structure assessments; assessment of sites for significance based on 
CEQA guidelines; historic research; co-authoring of cultural resources project report.  February-
June 2000. 

  
Salvage mitigation of a portion of the San Diego Presidio identified during water pipe construction for 

the City of San Diego, California:  Project Archaeologist/Director—included direction of field 
crews; development and completion of data recovery program; management of artifact 
collections cataloging and curation; data synthesis and authoring of cultural resources project 
report in prep.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Tyrian 3 Project, La Jolla, California:  Project 

Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Lamont 5 Project, Pacific Beach, California:  

Project Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  April 2000. 

 
Enhanced cultural resource survey and evaluation for the Reiss Residence Project, La Jolla, California:  

Project Manager/Director of the investigation of a single-dwelling parcel—included project 
coordination; assessment of parcel for potentially buried cultural deposits; authoring of cultural 
resources project report.  March-April 2000. 

 
Salvage mitigation of a portion of Site SDM-W-95 (CA-SDI-211) for the Poinsettia Shores Santalina 

Development Project and Caltrans, Carlsbad, California: Project Archaeologist/ Director—
included direction of field crews; development and completion of data recovery program; 
management of artifact collections cataloging and curation; data synthesis and authoring of 
cultural resources project report in prep.  December 1999-January 2000. 

 
Survey and testing of two prehistoric cultural resources for the Airway Truck Parking Project, Otay Mesa, 

California:  Project Archaeologist/Director—included direction of field crews; development and 
completion of testing recovery program; assessment of site for significance based on CEQA 
guidelines; authoring of cultural resources project report, in prep.  December 1999-January 2000. 

 
Cultural resources Phase I and II investigations for the Tin Can Hill Segment of the Immigration and 

Naturalization Services Triple Fence Project along the International Border, San Diego County, 
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California:  Project Manager/Director for a survey and testing of a prehistoric quarry site along 
the border—NRHP eligibility assessment; project coordination and budgeting; direction of field 
crews; feature recordation; meeting and coordinating with U.S. Army Corps of Engineers; co-
authoring of cultural resources project report.  December 1999-January 2000. 

 
Mitigation of a prehistoric cultural resource for the Westview High School Project for the City of San 

Diego, California:  Project Archaeologist/ Director—included direction of field crews; 
development and completion of data recovery program including collection of material for 
specialized faunal and botanical analyses; assessment of sites for significance based on CEQA 
guidelines; management of artifact collections cataloging and curation; data synthesis; co-
authoring of cultural resources project report, in prep.  October 1999-January 2000. 

 
Mitigation of a prehistoric cultural resource for the Otay Ranch SPA-One West Project for the City of 

Chula Vista, California:  Project Archaeologist/Director—included direction of field crews; 
development of data recovery program; management of artifact collections cataloging and 
curation; assessment of site for significance based on CEQA guidelines; data synthesis; authoring 
of cultural resources project report, in prep.  September 1999-January 2000. 

 
Monitoring of grading for the Herschel Place Project, La Jolla, California:  Project Archaeologist/ 

Monitor—included monitoring of grading activities associated with the development of a single-
dwelling parcel.  September 1999. 

 
Survey and testing of an historic resource for the Osterkamp Development Project, Valley Center, 

California:  Project Archaeologist/ Director—included direction of field crews; development and 
completion of data recovery program; budget development; assessment of site for significance 
based on CEQA guidelines; management of artifact collections cataloging and curation; data 
synthesis; authoring of cultural resources project report.  July-August 1999. 

 
Survey and testing of a prehistoric cultural resource for the Proposed College Boulevard Alignment 

Project, Carlsbad, California: Project Manager/Director —included direction of field crews; 
development and completion of testing recovery program; assessment of site for significance 
based on CEQA guidelines; management of artifact collections cataloging and curation; data 
synthesis; authoring of cultural resources project report, in prep.  July-August 1999. 

 
Survey and evaluation of cultural resources for the Palomar Christian Conference Center Project, 

Palomar Mountain, California: Project Archaeologist—included direction of field crews; 
assessment of sites for significance based on CEQA guidelines; management of artifact 
collections cataloging and curation; data synthesis; authoring of cultural resources project 
report.  July-August 1999. 

 
Survey and evaluation of cultural resources at the Village 2 High School Site, Otay Ranch, City of Chula 

Vista, California:  Project Manager/Director —management of artifact collections cataloging 
and curation; assessment of site for significance based on CEQA guidelines; data synthesis; 
authoring of cultural resources project report.  July 1999. 

  
Cultural resources Phase I, II, and III investigations for the Immigration and Naturalization Services Triple 

Fence Project along the International Border, San Diego County, California:  Project 
Manager/Director for the survey, testing, and mitigation of sites along border—supervision of 
multiple field crews, NRHP eligibility assessments, Native American consultation, contribution to 
Environmental Assessment document, lithic and marine shell analysis, authoring of cultural 
resources project report.  August 1997-January 2000. 

 
Phase I, II, and II investigations for the Scripps Poway Parkway East Project, Poway California: Project 
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Archaeologist/Project Director—included recordation and assessment of multicomponent 
prehistoric and historic sites; direction of Phase II and III investigations; direction of laboratory 
analyses including prehistoric and historic collections; curation of collections; data synthesis; 
coauthorship of final cultural resources report.  February 1994; March-September 1994; 
September-December 1995. 

 
Archaeological evaluation of cultural resources within the proposed corridor for the San Elijo Water 

Reclamation System Project, San Elijo, California: Project Manager/Director —test excavations; 
direction of artifact identification and analysis; graphics production; coauthorship of final 
cultural resources report.  December 1994-July 1995. 

 
Evaluation of Cultural Resources for the Environmental Impact Report for the Rose Canyon Trunk Sewer 

Project, San Diego, California: Project Manager/Director —direction of test excavations; 
identification and analysis of prehistoric and historic artifact collections; data synthesis; co-
authorship of final cultural resources report, San Diego, California.  June 1991-March 1992. 

Reports/Papers  

Author, coauthor, or contributor, to over 2,500 cultural resources management publications, a selection 
of which are presented below. 
 
2009 Cultural Resource Assessment of the North Ocean Beach Gateway Project City of San Diego 

#64A-003A; Project #154116. 
 
2009 Archaeological constraints study of the Morgan Valley Wind Assessment Project, Lake County, 

California. 
 
2008 Results of an archaeological review of the Helen Park Lane 3.1-acre Property (APN 314-561-31), 

Poway, California. 
 
2008 Archaeological Letter Report for a Phase I Archaeological Assessment of the Valley Park 

Condominium Project, Ramona, California; APN 282-262-75-00. 
 
2007 Archaeology at the Ballpark.  Brian F. Smith and Associates, San Diego, California.  Submitted to 

the Centre City Development Corporation. 
 
2007 Result of an Archaeological Survey for the Villages at Promenade Project (APNs 115-180-007-

3,115-180-049-1, 115-180-042-4, 115-180-047-9) in te City of Corona, Riverside County. 
 
2007 Monitoring Results for the Capping of Site CA-SDI-6038/SDM-W-5517 within the Katzer Jamul 

Center Project; P00-017. 
 
2006 Archaeological Assessment for The Johnson Project (APN 322-011-10), Poway, California. 
 
2005 Results of archaeological monitoring at the El Camino Del Teatro Accelerated Sewer 

Replacement Project (Bid No. K041364; WO # 177741; CIP # 46-610.6. 
 
2005 Results of archaeological monitoring at the Baltazar Draper Avenue Project (Project No. 15857; 

APN: 351-040-09). 
 
2004 TM 5325 ER #03-14-043 Cultural Resources.   



Jennifer	  R.	  Kraft,	  BA	  
Field	  Services	  Manager,	  Faunal	  Analyst	  
Brian	  F.	  Smith	  and	  Associates,	  Inc.	  
14010	  Poway	  Road	  � 	  Suite	  A	  � 	  	  
Phone:	  (858)	  484-‐0915	  � 	  Fax:	  (858)	  679-‐9896	  � 	  E-‐Mail:	  jenni.kraft@gmail.com   
 

Education	  

Master	  of	  Arts,	  Cultural	  Resource	  Management	  Archaeology	   	   	   In	  Progress	  
Saint	  Cloud	  State	  University,	  Saint	  Cloud,	  Minnesota	   	   	   	   	   2015	  

	  

Bachelor	  of	  Arts,	  Anthropology	   	   	   	   2004	  
University	  of	  California,	  Santa	  Cruz	  

	  

Research	  Interests	  

California	  Coastal	  Archaeology	  	   	   	   	   Zooarchaeology	  
	  
Medical	  Anthropology	   	   	   	   	   	   Historical	  Archaeology	  
	  
Human	  Behavioral	  Ecology	   	   	   	   	   Taphonomic	  Studies	  
 

Experience	  

Field	  Services	  Manager,	  Faunal	  Analyst	  
Brian	  F.	  Smith	  and	  Associates,	  Inc.	  

November	  2006–Present	  

Duties	  include	  report	  writing,	  editing	  and	  production;	  construction	  monitoring	  management;	  coordination	  
of	  field	  survey	  and	  excavation	  crews;	  laboratory	  and	  office	  management.	  Currently	  conducts	  faunal,	  
prehistoric,	  and	  historic	  laboratory	  analysis	  and	  has	  conducted	  such	  analysis	  for	  over	  500	  projects	  over	  the	  
past	  7	  years.	  	  Knowledgeable	  in	  the	  most	  recent	  archaeological	  and	  paleontological	  monitoring	  
requirements	  for	  all	  Southern	  California	  lead	  agencies,	  as	  well	  as	  Native	  American	  monitoring	  
requirements.	  
	  

UC	  Santa	  Cruz	  Monterey	  Bay	  Archaeology	  Archives	  Supervisor	  
Santa	  Cruz,	  California	  

December	  2003–March	  2004	  

Supervising	  intern	  for	  archaeological	  collections	  housed	  at	  UC	  Santa	  Cruz.	  	  Supervised	  undergraduate	  
interns	  and	  maintained	  curated	  archaeological	  materials	  recovered	  from	  the	  greater	  Monterey	  Bay	  region.	  
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Faunal	  Analyst,	  Research	  Assistant	  
University	  of	  California,	  Santa	  Cruz	  

June	  2003–December	  2003	  

Intern	   assisting	   in	   laboratory	   analysis	   and	   cataloging	   for	   faunal	   remains	   collected	   from	   CA-‐MNT-‐234.	  	  
Analysis	   included	   detailed	   zoological	   identification	   and	   taphonomic	   analysis	   of	   prehistoric	   marine	   and	  
terrestrial	  mammals,	  birds,	  and	  fish	  inhabiting	  the	  greater	  Monterey	  Bay	  region.	  
	  

Archaeological	  Technician,	  Office	  Manager	  
Archaeological	  Resource	  Management	  

January	  2000-‐December	  2001	  

Conducted	  construction	  monitoring,	  field	  survey,	  excavation,	  report	  editing,	  report	  production,	  monitoring	  
coordination	  and	  office	  management.	  
 

Certifications	  

 City	  of	  San	  Diego	  Certified	  Archaeological	  and	  Paleontological	  Monitor	  
	   	  
	   40-‐Hour	  Hazardous	  Waste/Emergency	  Response	  OSHA	  29	  CFR	  1910.120	  (e) 

 

Technical	  Reports	  

 

Kennedy,	  George	  L.,	  Todd	  A.	  Wirths	  and	  Jennifer	  R.	  Kraft	  
2013	   Negative	   Paleontological,	   Archaeological,	   and	   Native	   American	   Monitoring	   and	   Mitigation	  

Report,	   Tri-‐City	   Christian	   High	   School,	   302	   North	   Emerald	   Drive,	   Vista,	   San	   Diego	   County,	  
California	   (APN	   166-‐411-‐75).	   	   Prepared	   for	   Tri-‐City	   Christian	   School.	   	   Report	   on	   file	   at	   the	  
California	  South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  

2012	  	   Cultural	   Resources	   Monitoring	   Report	   for	   the	   Pottery	   Court	   Project	   (TPM	   36193)	   City	   of	   Lake	  
Elsinore.	   Prepared	   for	   BRIDGE	   Housing	   Corporation.	   	   Report	   on	   file	   at	   the	   California	   Eastern	  
Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  and	  Brian	  F.	  Smith	  

2013	   Archaeological	  Monitoring	  Report	   for	  the	  Webster	  Residence,	  La	   Jolla,	  California.	   	  Prepared	  for	  
KW	   Building	   and	   Development.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Alvarado	  Trunk	  Sewer	  Phase	  III	  Project,	  City	  of	  San	  

Diego.	   	  Prepared	  for	  Ortiz	  Corporation	  General	  Engineering	  Contractors.	  	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Alvarado	  Trunk	  Sewer	  Phase	  IIIA	  Project,	  City	  of	  San	  

Diego.	   	   Prepared	   for	   TC	   Construction,	   Inc.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  
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2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Coral	   Mountain	   Apartments	   Project,	   City	   of	   La	  
Quinta,	   California.	   	   Prepared	   for	   Coral	   Mountain	   Apartments,	   LP.	   	   Report	   on	   file	   at	   the	  
California	  Eastern	  Information	  Center.	  

	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   F	   Street	   Emergency	   Water	   Main	   Replacement	  

Project,	   City	   of	   San	  Diego.	   	   Prepared	   for	  Orion	  Construction.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Harbor	  Drive	  Trunk	  Sewer	  Project,	  City	  of	  San	  Diego.	  	  

Prepared	   for	   Burtech	   Pipeline.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Hyde	   Residence.	   	   Prepared	   for	   Dr.	   Paul	   Hyde.	  	  

Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2013	   Cultural	  Resource	  Monitoring	  Report	   for	   the	   Juniper	  Street	  Sidewalk	  Project,	  City	  of	  San	  Diego.	  	  
Prepared	   for	   Palm	   Engineering	   Construction	   Company,	   Inc.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Kates	   Residence	   Project.	   	   Prepared	   for	   Brad	   and	  

Shannon	  Kates.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Cultural	   Resource	   Monitoring	   Report	   for	   the	   Pump	   Station	   84	   Upgrade	   and	   Pump	   Station	   62	  

Abandonment	  Project.	  	  Prepared	  for	  TC	  Construction,	  Inc.	  	  Report	  on	  file	  at	  the	  California	  South	  
Coastal	  Information	  Center.	  

	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Sewer	  and	  Water	  Group	  781	  Project.	   	  Prepared	  for	  

TC	  Construction,	  Inc.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
	  
2013	   Cultural	  Resource	  Monitoring	  Report	   for	   the	  Woolf	  Residence	  Project.	   	   Prepared	   for	  A.J.	  Woolf	  

Family	  Trust.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Cultural	   Resources	   Study	   of	   the	   Fairway	   Drive	   Project.	   	   Prepared	   for	   CV	   Communities,	   LLC.	  	  	  

Report	  on	  file	  at	  the	  California	  Eastern	  Information	  Center.	  
	  
2013	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Old	  Town	  Community	  Church	  Project,	  2444	  Congress	  

Street,	   San	   Diego,	   California	   	   92110.	   	   Prepared	   for	   Soltek	   Pacific,	   Inc.	   	   Report	   on	   file	   at	   the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Historic	  Structure	  Assessment,	  161	  West	  San	  Ysidro	  Boulevard,	  San	  Diego,	  California	  (APN	  666-‐

030-‐09).	   	   Prepared	   for	   Blue	   Key	   Realty.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  

	  
2013	   Historic	   Structure	   Assessment,	   2603	   Dove	   Street,	   San	   Diego,	   California	   (APN)	   452-‐674-‐32).	  	  

Prepared	  for	  Barzal	  and	  Scotti	  Real	  Estate	  Corporation.	   	  Report	  on	  file	  at	  the	  California	  South	  
Coastal	  Information	  Center.	  

	  
2013	   Historic	  Structure	  Assessment	  at	   the	  Western	  Christian	  School,	  3105	  Padua	  Avenue,	  Claremont,	  

California	  	  91711	  (APN	  8671-‐005-‐053).	  	  Prepared	  for	  Western	  Christian	  School.	  	  Report	  on	  file	  
at	  the	  City	  of	  Claremont.	  
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2013	   Mitigation	   Monitoring	   Report	   for	   the	   7th	   and	   F	   Street	   Parking	   Project,	   City	   of	   San	   Diego.	  	  

Prepared	   for	   DZI	   Construction.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Mitigation	  Monitoring	  Report	   for	   the	  1919	  Spindrift	  Drive	  Project.	   	   Prepared	   for	  V.J.	   and	  Uma	  

Joshi.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2013	   Mitigation	  Monitoring	  Report	   for	  the	  Knight	  Residence	  Project,	  7970	  Roseland	  Avenue,	  La	  Jolla,	  
California.	   	   Prepared	   for	   Mr.	   Dennis	   Knight.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  

	  
2013	   Mitigation	   Monitoring	   Report	   for	   the	   Sewer	   Group	   799-‐750	   Project.	   	   Prepared	   for	   Burtech	  

Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2013	   Negative	  Cultural	  Resource	  Monitoring	  Report	  for	  the	  Citywide	  Pump	  Station	  Upgrades	  Group	  II	  

Project.	  	  Prepared	  for	  Ortiz	  Corporation	  General	  Engineering	  Contractors.	  	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
2013	   Negative	  Cultural	  Resource	  Monitoring	  Report	  for	  the	  Citywide	  Pump	  Station	  Upgrades	  Group	  III	  

Project,	  City	  of	  San	  Diego.	   	  Prepared	   for	  TC	  Construction,	   Inc.	   	  Report	  on	   file	  at	   the	  California	  
South	  Coastal	  Information	  Center.	  

	  
2013	   Phase	   I	   Cultural	   Resource	   Study	   for	   the	   3364	   Randy	   Lane	   Project,	   Chula	   Vista,	   California.	  	  

Prepared	   for	   H&M	   Construction.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	   Information	  
Center.	  

	  
2013	   Phase	  I	  Cultural	  Resources	  Survey	  for	  the	  Ecos	  Diamond	  Valley	  Project,	  Community	  of	  Winchester,	  

County	   of	  Riverside.	   	   Prepared	   for	  Ecos	  Energy,	   LLC.	   	  Report	   on	   file	   at	   the	  California	  Eastern	  
Information	  Center.	  

	  
2013	   Phase	   I	   Cultural	   Resources	   Survey	   for	   the	   Ecos	  Nuevo	   Project,	   Community	   of	  Nuevo,	   County	   of	  

Riverside.	  	  Prepared	  for	  Ecos	  Energy,	  LLC.	  	  Report	  on	  file	  at	  the	  California	  Eastern	  Information	  
Center.	  

	  
2012	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Sewer	   and	  Water	   Group	   754	   Project,	   City	   of	   San	  

Diego	  (Project	  No.	  177711/187301).	  	  Prepared	  for	  S.C.	  Valley	  Engineering,	  Inc.	  	  Report	  on	  file	  at	  
the	  California	  South	  Coastal	  Information	  Center	  

	  
2012	   Cultural	   Resource	  Monitoring	   Report	   for	   the	   Sewer	   Group	   714	   Project.	   	   Prepared	   for	   Burtech	  

Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Cultural	  Resource	  Monitoring	  Report	  for	  the	  Sewer	  and	  Water	  Group	  780	  Project.	   	  Prepared	  for	  

Burtech	  Pipeline.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Mitigation	  Monitoring	  of	  the	  47th	  Street	  Warehouse	  Project,	  San	  Diego,	  California.	  	  Prepared	  for	  

Aardema	  Development.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2012	   Mitigation	   Monitoring	   Report	   for	   the	   Florida	   Street	   Apartments	   Project	   (The	   Kalos	   Project).	  	  

Prepared	   for	   Florida	   Street	  Housing	  Associates.	   	   Report	   on	   file	   at	   the	   California	   South	   Coastal	  
Information	  Center.	  
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2012	   Mitigation	   Monitoring	   Report	   for	   the	   Pacific	   Highway	   Trunk	   Sewer	   Project.	   	   Prepared	   for	   HPS	  

Mechanical.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  
2011	   Phase	   I	  Cultural	  Resource	  Study	   for	   the	  Wesley	  Palms	  Retirement	  Community	  Project,	   San	  Diego,	  

California.	   	   Prepared	   for	   Front	   Porch	   Development	   Company.	   	   Report	   on	   file	   at	   the	   California	  
South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.	  and	  Tracy	  A.	  Stropes	  

2013	   Phase	   I	   Cultural	   Resources	   Survey	   for	   the	   Orange	   Street	   Project.	   	   Prepared	   for	   Mike	   Lesle.	  	  
Report	  on	  file	  at	  the	  California	  Eastern	  Information	  Center.	  

	  
2012	   Mitigation	   Monitoring	   Report	   for	   the	   13th	   &	   Market	   Project.	   	   Prepared	   for	   The	   Hanover	  

Company.	  	  Report	  on	  file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  
	  

2012	   Mitigation	   Monitoring	   Report	   for	   the	   T-‐Mobile	   West,	   LLC	   Telecommunications	   Candidate	  
SD02867C	  (Presidio	  Park).	  Prepared	  for	  Michael	  Brandmann	  Associates.	   	  Report	  on	  file	  at	  the	  
California	  South	  Coastal	  Information	  Center.	  

	  
Kraft,	  Jennifer	  R.,	  Tracy	  A.	  Stropes,	  and	  Brian	  F.	  Smith	  

2013	   Mitigation	  Monitoring	  Report	  for	  the	  Ariel	  Suites	  Project.	  	  Prepared	  for	  Ariel	  Suites,	  LP.	  	  Report	  on	  
file	  at	  the	  California	  South	  Coastal	  Information	  Center.	  

	  
Smith,	  Brian	  F.,	  Claire	  M.	  Allen,	  Mary	  M.	  Lenich,	  and	  Jennifer	  R.	  Kraft	  

2013	   Phase	   I	   and	  Phase	   II	   Cultural	  Resource	  Assessment	   for	   the	   Citrus	  Heights	   II	   Project,	   TTM	  36475,	  
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1 INTRODUCTION 

This report presents the results of the greenhouse gas analysis (GHGA) prepared by Urban 
Crossroads, Inc., for the proposed Highland Park project (referred to as “Project”). The Project 
site is located north of Base Line Street and west of Weaver Street in the City of Highland. 

The purpose of this GHGA is to evaluate Project-related construction and operational emissions 
and determine the level of greenhouse gas (GHG) impacts as a result of constructing and 
operating the proposed Project.  

1.1 SITE LOCATION 

The proposed Highland Park site is located north of Base Line Street and west of Weaver Street 
in the City of Highland, as shown on Exhibit 1-A.  The Project site is currently occupied by an 
existing single-family residential dwelling.  Existing residential land uses are located to the 
north, west, east, and south of the Project site across Base Line Street.  The Project site is 
located approximately 3.5 miles northeast of the San Bernardino International Airport and 
approximately 2.5 miles north of the Redlands Municipal Airport. 

1.2 PROJECT DESCRIPTION 

The Project consists of the development of up to 44 single-family detached dwelling units, as 
shown on Exhibit 1-B.  A water quality basin is proposed at the southwest corner of the site on 
lot 46, and a park is proposed for lot 45 within the Project site. 

1.3 SUMMARY OF FINDINGS 

The City of Highland has not adopted its own thresholds of significance for GHG emissions. As 
such, a screening threshold of 3,000 MTCO2e per year for residential land uses is applied 
herein, which is a widely accepted screening threshold accepted by the County of San 
Bernardino and numerous jurisdictions in the South Coast Air Basin. The County of San 
Bernardino Greenhouse Gas Reduction Plan states that, “small projects that do not exceed 
3,000 MTCO2e per year will be considered to be consistent with the Plan and determined to 
have a less than significant individual and cumulative impact for GHG emissions.” (1)   

A screening threshold of 3,000 MTCO2e per year for residential land uses is based on the South 
Coast Air Quality Management District (SCAQMD) staff’s proposed GHG screening threshold for 
stationary source emissions for non-industrial projects, as described in the SCAQMD’s Interim 
CEQA GHG Significance Threshold for Stationary Sources, Rules and Plans (“SCAQMD Interim 
GHG Threshold”).   The SCAQMD Interim GHG Threshold identifies a screening threshold to 
determine whether additional analysis is required (SCAQMD, 2008).  

The Project will result in approximately 868.12 MTCO2e per year; the proposed project would 
not exceed the SCAQMD threshold of 3,000 MTCO2e per year. Thus, project-related emissions 
would not have a significant direct or indirect impact on GHG and climate change. 
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1.5 REGULATORY REQUIREMENTS 

The Project would be required to comply with all mandates imposed by the State of California 
and the South Coast Air Quality Management District aimed at the reduction of air quality 
emissions.  Those that are applicable to the Project and that would assist in the reduction of 
greenhouse gas emissions are: 

 Global Warming Solutions Act of 2006 (AB32)(2) 

 Regional GHG Emissions Reduction Targets/Sustainable Communities Strategies (SB 375)(3) 

 Pavley Fuel Efficiency Standards (AB1493). Establishes fuel efficiency ratings for new vehicles (4). 

 Title 24 California Code of Regulations (California Building Code). Establishes energy efficiency 
requirements for new construction (5).  

 Title 20 California Code of Regulations (Appliance Energy Efficiency Standards). Establishes 
energy efficiency requirements for appliances (6).  

 Title 17 California Code of Regulations (Low Carbon Fuel Standard). Requires carbon content of 
fuel sold in California to be 10% less by 2020 (7). 

 California Water Conservation in Landscaping Act of 2006 (AB1881). Requires local agencies to 
adopt the Department of Water Resources updated Water Efficient Landscape Ordinance or 
equivalent by January 1, 2010 to ensure efficient landscapes in new development and reduced 
water waste in existing landscapes (8).  

 Statewide Retail Provider Emissions Performance Standards (SB 1368). Requires energy 
generators to achieve performance standards for GHG emissions (9).  

 Renewable Portfolio Standards (SB 1078). Requires electric corporations to increase the amount 
of energy obtained from eligible renewable energy resources to 20 percent by 2010 and 33 
percent by 2020 (10).  

1.6 CONSTRUCTION-SOURCE AIR QUALITY IMPACT MITIGATION MEASURES 

No significant impacts were identified and no mitigation measures are required 

1.7 OPERATIONAL-SOURCE MITIGATION MEASURES 

No significant impacts were identified and no mitigation measures are required 
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2 CLIMATE CHANGE SETTING 

2.1 INTRODUCTION TO GLOBAL CLIMATE CHANGE 

Global Climate Change (GCC) is defined as the change in average meteorological conditions on 
the earth with respect to temperature, precipitation, and storms.  GCC is currently one of the 
most controversial environmental issues in the United States, and much debate exists within 
the scientific community about whether or not GCC is occurring naturally or as a result of 
human activity.  Some data suggests that GCC has occurred in the past over the course of 
thousands or millions of years.  These historical changes to the Earth’s climate have occurred 
naturally without human influence, as in the case of an ice age.  However, many scientists 
believe that the climate shift taking place since the industrial revolution (1900) is occurring at a 
quicker rate and magnitude than in the past. Scientific evidence suggests that GCC is the result 
of increased concentrations of greenhouse gases in the earth’s atmosphere, including carbon 
dioxide, methane, nitrous oxide, and fluorinated gases.  Many scientists believe that this 
increased rate of climate change is the result of greenhouse gases resulting from human activity 
and industrialization over the past 200 years. 

An individual project like the proposed Project evaluated in this GHGA cannot generate enough 
greenhouse gas emissions to effect a discernible change in global climate.  However, the 
proposed Project may participate in the potential for GCC by its incremental contribution of 
greenhouse gasses combined with the cumulative increase of all other sources of greenhouse 
gases, which when taken together constitute potential influences on GCC. Because these 
changes may have serious environmental consequences, Section 3.0 will evaluate the potential 
for the proposed Project to have a significant effect upon the environment as a result of its 
potential contribution to the greenhouse effect. 

2.2 GREENHOUSE GAS EMISSIONS INVENTORIES 

Global 

Worldwide anthropogenic (man-made) GHG emissions are tracked by the Intergovernmental 
Panel on Climate Change for industrialized nations (referred to as Annex I) and developing 
nations (referred to as Non-Annex I). Man-made GHG emissions data for Annex I nations are 
available through 2011. For the Year 2011 the sum of these emissions totaled approximately 
25,285,543 Gg CO2e1(11) (12). The GHG emissions in more recent years may differ from the 
inventories presented in Table 2-1; however, the data is representative of currently available 
inventory data. 

United States 

                                                           
1  The global emissions are the sum of Annex I and non-Annex I countries, without counting Land-Use, Land-Use Change and Forestry (LULUCF). 

For countries without 2005 data, the UNFCCC data for the most recent year were used. United Nations Framework Convention on Climate 
Change, “Annex I Parties – GHG total without LULUCF,”  
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As noted in Table 2-1, the United States, as a single country, was the number two producer of 
GHG emissions in 2011. The primary greenhouse gas emitted by human activities in the United 
States was CO2, representing approximately 83 percent of total greenhouse gas emissions (13). 
Carbon dioxide from fossil fuel combustion, the largest source of US greenhouse gas emissions, 
accounted for approximately 78 percent of the GHG emissions. 

TABLE 2-1: TOP GHG PRODUCER COUNTRIES AND THE EUROPEAN  UNION2 

Emitting Countries GHG Emissions (Gg CO2e) 

China 8,715,307 

United States 6,665,700 

European Union (27 member countries) 4,550,212 

Russian Federation 2,320,834 

India 1,725,762 

Japan 1,307,728 

Total 25,285,543 

State of California 

CARB compiles GHG inventories for the State of California. Based upon the 2008 GHG inventory 
data (i.e., the latest year for which data are available) for the 2000-2008 greenhouse gas 
emissions inventory, California emitted 474 MMTCO2e including emissions resulting from 
imported electrical power in 2008 (14). Based on the CARB inventory data and GHG inventories 
compiled by the World Resources Institute (15), California’s total statewide GHG emissions rank 
second in the United States (Texas is number one) with emissions of 417 MMTCO2e excluding 
emissions related to imported power. 

2.3 GLOBAL CLIMATE CHANGE DEFINED 

Global Climate Change (GCC) refers to the change in average meteorological conditions on the 
earth with respect to temperature, wind patterns, precipitation and storms. Global 
temperatures are regulated by naturally occurring atmospheric gases such as water vapor, CO2 
(Carbon Dioxide), N2O (Nitrous Oxide), CH4 (Methane), hydrofluorocarbons, perfluorocarbons 
and sulfur hexafluoride. These particular gases are important due to their residence time 
(duration they stay) in the atmosphere, which ranges from 10 years to more than 100 years. 
These gases allow solar radiation into the Earth’s atmosphere, but prevent radioactive heat 
from escaping, thus warming the Earth’s atmosphere. GCC can occur naturally as it has in the 
past with the previous ice ages. According to the California Air Resources Board (CARB), the 
climate change since the industrial revolution differs from previous climate changes in both 
rate and magnitude (16). 

Gases that trap heat in the atmosphere are often referred to as greenhouse gases. Greenhouse 
gases are released into the atmosphere by both natural and anthropogenic (human) activity. 
Without the natural greenhouse gas effect, the Earth’s average temperature would be 
                                                           
2
 Used http://unfccc.int data for Annex I countries.  Consulted the http://www.eia.gov site to reference Non-Annex I countries such as 

China and India.  

http://unfccc.int/
http://www.eia.gov/
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approximately 61° Fahrenheit (F) cooler than it is currently. The cumulative accumulation of 
these gases in the earth’s atmosphere is considered to be the cause for the observed increase 
in the earth’s temperature.  

Although California’s rate of growth of greenhouse gas emissions is slowing, the state is still a 
substantial contributor to the U.S. emissions inventory total.  In 2004, California is estimated to 
have produced 492 million gross metric tons of carbon dioxide equivalent (CO2e) greenhouse 
gas emissions.  Despite a population increase of 16 percent between 1990 and 2004, California 
has significantly slowed the rate of growth of greenhouse gas emissions due to the 
implementation of energy efficiency programs as well as adoption of strict emission controls 
(15). 

2.4 GREENHOUSE GASES 

For the purposes of this analysis, emissions of carbon dioxide, methane, and nitrous oxide were 
evaluated (see Table 3-4 later in this report) because these gasses are the primary contributors 
to GCC from development projects.  Although other substances such as fluorinated gases also 
contribute to GCC, sources of fluorinated gases are not well-defined and no accepted emissions 
factors or methodology exist to accurately calculate these gases.  

Greenhouse gases have varying global warming potential (GWP) values; GWP values represent 
the potential of a gas to trap heat in the atmosphere.  Carbon dioxide is utilized as the 
reference gas for GWP, and thus has a GWP of 1. 

The atmospheric lifetime and GWP of selected greenhouse gases are summarized at Table 2-2. 
As shown in the table below, GWP range from 1 for carbon dioxide to 23,900 for sulfur 
hexafluoride. 
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TABLE 2-2: GLOBAL WARMING POTENTIAL AND ATMOSPHERIC LIFETIME OF SELECT GHGS 

Gas Atmospheric Lifetime (years) 
Global Warming Potential (100 year 
time horizon) 

Carbon Dioxide 50-200 1 

Methane 12 ± 3 21 

Nitrous Oxide 120 310 

HFC-23 264 11,700 

HFC-134a 14.6 1,300 

HFC-152a 1.5 140 

PFC: Tetrafluoromethane (CH4) 50,000 6,500 

PFC: Hexafluoroethane (C2F6)  10,000 9,200 

Sulfur Hexafluoride (SF6) 3,200 23,900 

Source: EPA 2006 (URL: http://www.epa.gov/nonco2/econ-inv/table.html)  

Water Vapor:  Water vapor (H20) is the most abundant, important, and variable greenhouse 
gas in the atmosphere.  Water vapor is not considered a pollutant; in the atmosphere it 
maintains a climate necessary for life.  Changes in its concentration are primarily considered to 
be a result of climate feedbacks related to the warming of the atmosphere rather than a direct 
result of industrialization.  A climate feedback is an indirect, or secondary, change, either 
positive or negative, that occurs within the climate system in response to a forcing mechanism.  
The feedback loop in which water is involved is critically important to projecting future climate 
change. 

As the temperature of the atmosphere rises, more water is evaporated from ground storage 
(rivers, oceans, reservoirs, soil).  Because the air is warmer, the relative humidity can be higher 
(in essence, the air is able to ‘hold’ more water when it is warmer), leading to more water vapor 
in the atmosphere.  As a GHG, the higher concentration of water vapor is then able to absorb 
more thermal indirect energy radiated from the Earth, thus further warming the atmosphere.  
The warmer atmosphere can then hold more water vapor and so on and so on.  This is referred 
to as a “positive feedback loop.”  The extent to which this positive feedback loop will continue 
is unknown as there are also dynamics that hold the positive feedback loop in check.  As an 
example, when water vapor increases in the atmosphere, more of it will eventually also 
condense into clouds, which are more able to reflect incoming solar radiation (thus allowing 
less energy to reach the Earth’s surface and heat it up). 

There are no human health effects from water vapor itself; however, when some pollutants 
come in contact with water vapor, they can dissolve and the water vapor can then act as a 
pollutant-carrying agent.  The main source of water vapor is evaporation from the oceans 
(approximately 85 percent).  Other sources include: evaporation from other water bodies, 
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sublimation (change from solid to gas) from sea ice and snow, and transpiration from plant 
leaves. 

Carbon Dioxide:  Carbon dioxide (CO2) is an odorless and colorless GHG.  Outdoor levels of 
carbon dioxide are not high enough to result in negative health effects.  Carbon dioxide is 
emitted from natural and manmade sources.  Natural sources include:  the decomposition of 
dead organic matter; respiration of bacteria, plants, animals and fungus; evaporation from 
oceans; and volcanic outgassing.  Anthropogenic sources include:  the burning of coal, oil, 
natural gas, and wood.  Carbon dioxide is naturally removed from the air by photosynthesis, 
dissolution into ocean water, transfer to soils and ice caps, and chemical weathering of 
carbonate rocks (17). 

Since the industrial revolution began in the mid-1700s, the sort of human activity that increases 
GHG emissions has increased dramatically in scale and distribution.  Data from the past 50 
years suggests a corollary increase in levels and concentrations.  As an example, prior to the 
industrial revolution, CO2 concentrations were fairly stable at 280 parts per million (ppm).  
Today, they are around 370 ppm, an increase of more than 30 percent.  Left unchecked, the 
concentration of carbon dioxide in the atmosphere is projected to increase to a minimum of 
540 ppm by 2100 as a direct result of anthropogenic sources (18). 

Methane:  Methane (CH4) is an extremely effective absorber of radiation, though its 
atmospheric concentration is less than carbon dioxide and its lifetime in the atmosphere is brief 
(10-12 years), compared to other GHGs.  No health effects are known to occur from exposure 
to methane. 

Methane has both natural and anthropogenic sources.  It is released as part of the biological 
processes in low oxygen environments, such as in swamplands or in rice production (at the 
roots of the plants).  Over the last 50 years, human activities such as growing rice, raising cattle, 
using natural gas, and mining coal have added to the atmospheric concentration of methane.  
Other anthropocentric sources include fossil-fuel combustion and biomass burning.  

Nitrous Oxide:  Nitrous oxide (N2O), also known as laughing gas, is a colorless greenhouse gas.  
Nitrous oxide can cause dizziness, euphoria, and sometimes slight hallucinations.  In small 
doses, it is considered harmless.  However, in some cases, heavy and extended use can cause 
Olney’s Lesions (brain damage) (19). 

Concentrations of nitrous oxide also began to rise at the beginning of the industrial revolution.  
In 1998, the global concentration was 314 parts per billion (ppb).  Nitrous oxide is produced by 
microbial processes in soil and water, including those reactions which occur in fertilizer 
containing nitrogen.  In addition to agricultural sources, some industrial processes (fossil fuel-
fired power plants, nylon production, nitric acid production, and vehicle emissions) also 
contribute to its atmospheric load.  It is used as an aerosol spray propellant, i.e., in whipped 
cream bottles.  It is also used in potato chip bags to keep chips fresh.  It is used in rocket 
engines and in race cars.  Nitrous oxide can be transported into the stratosphere, be deposited 
on the Earth’s surface, and be converted to other compounds by chemical reaction 
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Chlorofluorocarbons: Chlorofluorocarbons (CFCs) are gases formed synthetically by replacing all 
hydrogen atoms in methane or ethane (C2H6) with chlorine and/or fluorine atoms.  CFCs are 
nontoxic, nonflammable, insoluble and chemically unreactive in the troposphere (the level of 
air at the Earth’s surface).  CFCs are no longer being used; therefore, it is not likely that health 
effects would be experienced.  Nonetheless, in confined indoor locations, working with CFC-113 
or other CFCs is thought to result in death by cardiac arrhythmia (heart frequency too high or 
too low) or asphyxiation. 

CFCs have no natural source, but were first synthesized in 1928.  They were used for 
refrigerants, aerosol propellants and cleaning solvents.  Due to the discovery that they are able 
to destroy stratospheric ozone, a global effort to halt their production was undertaken and was 
extremely successful, so much so that levels of the major CFCs are now remaining steady or 
declining.  However, their long atmospheric lifetimes mean that some of the CFCs will remain in 
the atmosphere for over 100 years. 

Hydrofluorocarbons: Hydrofluorocarbons (HFCs) are synthetic, man-made chemicals that are 
used as a substitute for CFCs.  Out of all the greenhouse gases, they are one of three groups 
with the highest global warming potential.  The HFCs with the largest measured atmospheric 
abundances are (in order), HFC-23 (CHF3), HFC-134a (CF3CH2F), and HFC-152a (CH3CHF2).  
Prior to 1990, the only significant emissions were of HFC-23.  HFC-134a emissions are increasing 
due to its use as a refrigerant.  The U.S. EPA estimates that concentrations of HFC-23 and HFC-
134a are now about 10 parts per trillion (ppt) each; and that concentrations of HFC-152a are 
about 1 ppt (20). No health effects are known to result from exposure to HFCs, which are 
manmade for applications such as automobile air conditioners and refrigerants. 

Perfluorocarbons: Perfluorocarbons (PFCs) have stable molecular structures and do not break 
down through chemical processes in the lower atmosphere.  High-energy ultraviolet rays, which 
occur about 60 kilometers above Earth’s surface, are able to destroy the compounds.  Because 
of this, PFCs have very long lifetimes, between 10,000 and 50,000 years.  Two common PFCs are 
tetrafluoromethane (CF4) and hexafluoroethane (C2F6).  The U.S. EPA estimates that 
concentrations of CF4 in the atmosphere are over 70 ppt. 

No health effects are known to result from exposure to PFCs.  The two main sources of PFCs are 
primary aluminum production and semiconductor manufacture. 

Sulfur Hexafluoride: Sulfur hexafluoride (SF6) is an inorganic, odorless, colorless, nontoxic, 
nonflammable gas.  It also has the highest GWP of any gas evaluated (23,900).  The U.S. EPA 
indicates that concentrations in the 1990s were about 4 ppt.  In high concentrations in confined 
areas, the gas presents the hazard of suffocation because it displaces the oxygen needed for 
breathing. 

Sulfur hexafluoride is used for insulation in electric power transmission and distribution 
equipment, in the magnesium industry, in semiconductor manufacturing, and as a tracer gas for 
leak detection. 
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2.5 EFFECTS OF CLIMATE CHANGE IN CALIFORNIA 

Public Health 

Higher temperatures may increase the frequency, duration, and intensity of conditions 
conducive to air pollution formation.  For example, days with weather conducive to ozone 
formation could increase from 25 to 35 percent under the lower warming range to 75 to 85 
percent under the medium warming range.  In addition, if global background ozone levels 
increase as predicted in some scenarios, it may become impossible to meet local air quality 
standards. Air quality could be further compromised by increases in wildfires, which emit fine 
particulate matter that can travel long distances, depending on wind conditions. The Climate 
Scenarios report indicates that large wildfires could become up to 55 percent more frequent if 
GHG emissions are not significantly reduced.  

In addition, under the higher warming range scenario, there could be up to 100 more days per 
year with temperatures above 90oF in Los Angeles and 95oF in Sacramento by 2100. This is a 
large increase over historical patterns and approximately twice the increase projected if 
temperatures remain within or below the lower warming range. Rising temperatures could 
increase the risk of death from dehydration, heat stroke/exhaustion, heart attack, stroke, and 
respiratory distress caused by extreme heat. 

Water Resources 

A vast network of man-made reservoirs and aqueducts captures and transports water 
throughout the state from northern California rivers and the Colorado River. The current 
distribution system relies on Sierra Nevada snowpack to supply water during the dry spring and 
summer months. Rising temperatures, potentially compounded by decreases in precipitation, 
could severely reduce spring snowpack, increasing the risk of summer water shortages. 

If temperatures continue to increase, more precipitation could fall as rain instead of snow, and 
the snow that does fall could melt earlier, reducing the Sierra Nevada spring snowpack by as 
much as 70 to 90 percent. Under the lower warming range scenario, snowpack losses could be 
only half as large as those possible if temperatures were to rise to the higher warming range. 
How much snowpack could be lost depends in part on future precipitation patterns, the 
projections for which remain uncertain. However, even under the wetter climate projections, 
the loss of snowpack could pose challenges to water managers and hamper hydropower 
generation.  It could also adversely affect winter tourism. Under the lower warming range, the 
ski season at lower elevations could be reduced by as much as a month.  If temperatures reach 
the higher warming range and precipitation declines, there might be many years with 
insufficient snow for skiing and snowboarding. 

The State’s water supplies are also at risk from rising sea levels. An influx of saltwater could 
degrade California’s estuaries, wetlands, and groundwater aquifers. Saltwater intrusion caused 
by rising sea levels is a major threat to the quality and reliability of water within the southern 
edge of the Sacramento/San Joaquin River Delta – a major fresh water supply.  
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Agriculture 

Increased temperatures could cause widespread changes to the agriculture industry reducing 
the quantity and quality of agricultural products statewide. First, California farmers could 
possibly lose as much as 25 percent of the water supply they need. Although higher CO2 levels 
can stimulate plant production and increase plant water-use efficiency, California’s farmers 
could face greater water demand for crops and a less reliable water supply as temperatures 
rise. Crop growth and development could change, as could the intensity and frequency of pest 
and disease outbreaks. Rising temperatures could aggravate O3 pollution, which makes plants 
more susceptible to disease and pests and interferes with plant growth.  

Plant growth tends to be slow at low temperatures, increasing with rising temperatures up to a 
threshold. However, faster growth can result in less-than-optimal development for many crops, 
so rising temperatures could worsen the quantity and quality of yield for a number of 
California’s agricultural products. Products likely to be most affected include wine grapes, fruits 
and nuts. 

In addition, continued global climate change could shift the ranges of existing invasive plants 
and weeds and alter competition patterns with native plants. Range expansion could occur in 
many species while range contractions may be less likely in rapidly evolving species with 
significant populations already established. Should range contractions occur, new or different 
weed species could fill the emerging gaps. Continued global climate change could alter the 
abundance and types of many pests, lengthen pests’ breeding season, and increase pathogen 
growth rates.  

Forests and Landscapes 

Global climate change has the potential to intensify the current threat to forests and 
landscapes by increasing the risk of wildfire and altering the distribution and character of 
natural vegetation. If temperatures rise into the medium warming range, the risk of large 
wildfires in California could increase by as much as 55 percent, which is almost twice the 
increase expected if temperatures stay in the lower warming range. However, since wildfire risk 
is determined by a combination of factors, including precipitation, winds, temperature, and 
landscape and vegetation conditions, future risks will not be uniform throughout the state. In 
contrast, wildfires in northern California could increase by up to 90 percent due to decreased 
precipitation.  

Moreover, continued global climate change has the potential to alter natural ecosystems and 
biological diversity within the state. For example, alpine and subalpine ecosystems could 
decline by as much as 60 to 80 percent by the end of the century as a result of increasing 
temperatures. The productivity of the state’s forests has the potential to decrease as a result of 
global climate change. 

Rising Sea Levels 

Rising sea levels, more intense coastal storms, and warmer water temperatures could 
increasingly threaten the state’s coastal regions. Under the higher warming range scenario, sea 
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level is anticipated to rise 22 to 35 inches by 2100. Elevations of this magnitude would inundate 
low-lying coastal areas with salt water, accelerate coastal erosion, threaten vital levees and 
inland water systems, and disrupt wetlands and natural habitats. Under the lower warming 
range scenario, sea level could rise 12-14 inches. 

2.6 HUMAN HEALTH EFFECTS 

The potential health effects related directly to the emissions of carbon dioxide, methane, and 
nitrous oxide as they relate to development projects such as the proposed Project are still being 
debated in the scientific community.  Their cumulative effects to global climate change have 
the potential to cause adverse effects to human health.  Increases in Earth’s ambient 
temperatures would result in more intense heat waves, causing more heat-related deaths.  
Scientists also purport that higher ambient temperatures would increase disease survival rates 
and result in more widespread disease.  Climate change will likely cause shifts in weather 
patterns, potentially resulting in devastating droughts and food shortages in some areas (21). 
Exhibit 2-A presents the potential impacts of global warming. 

Water Vapor:  There are no known direct health effects related to water vapor at this time. It 
should be noted however that when some pollutants react with water vapor, the reaction 
forms a transport mechanism for some of these pollutants to enter the human body through 
water vapor.  

Carbon Dioxide:  According to the National Institute for Occupational Safety and Health (NIOSH) 
high concentrations of carbon dioxide can result in health effects such as: headaches, dizziness, 
restlessness, difficulty breathing, sweating, increased heart rate, increased cardiac output, 
increased blood pressure, coma, asphyxia, and/or convulsions. It should be noted that current 
concentrations of carbon dioxide in the earth’s atmosphere are estimated to be approximately 
370 parts per million (ppm), the actual reference exposure level (level at which adverse health 
effects typically occur) is at exposure levels of 5,000 ppm averaged over 10 hours in a 40-hour 
workweek and short-term reference exposure levels of 30,000 ppm averaged over a 15 minute 
period (22).   

Specific health effects associated with directly emitted GHG emissions are as follows: 

Methane:  Methane is extremely reactive with oxidizers, halogens, and other halogen-
containing compounds. Methane is also an asphyxiant and may displace oxygen in an enclosed 
space (23).  

Nitrous Oxide:  Nitrous Oxide is often referred to as laughing gas; it is a colorless greenhouse 
gas. The health effects associated with exposure to elevated concentrations of nitrous oxide 
include dizziness, euphoria, slight hallucinations, and in extreme cases of elevated 
concentrations nitrous oxide can also cause brain damage(23). 

Fluorinated Gases: High concentrations of fluorinated gases can also result in adverse health 
effects such as asphyxiation, dizziness, headache, cardiovascular disease, cardiac disorders, and 
in extreme cases, increased mortality (22). 
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Aerosols:  The health effects of aerosols are similar to that of other fine particulate matter. 

Thus aerosols can cause elevated respiratory and cardiovascular diseases as well as increased 

mortality (24). 

EXHIBIT 2-A: SUMMARY OF PROJECTED GLOBAL WARMING IMPACT 

 

2.7 REGULATORY SETTING 

International Regulation and the Kyoto Protocol: 

In 1988, the United Nations established the Intergovernmental Panel on Climate Change to 
evaluate the impacts of global warming and to develop strategies that nations could implement 
to curtail global climate change.  In 1992, the United States joined other countries around the 
world in signing the United Nations’ Framework Convention on Climate Change (UNFCCC) 
agreement with the goal of controlling greenhouse gas emissions. As a result, the Climate 
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Change Action Plan was developed to address the reduction of GHGs in the United States. The 
Plan currently consists of more than 50 voluntary programs for member nations to adopt. 

The Kyoto protocol is a treaty made under the UNFCCC and was the first international 
agreement to regulate GHG emissions. Some have estimated that if the commitments outlined 
in the Kyoto protocol are met, global GHG emissions could be reduced an estimated five 
percent from 1990 levels during the first commitment period of 2008-2012. Notably, while the 
United States is a signatory to the Kyoto protocol, Congress has not ratified the Protocol and 
the United States is not bound by the Protocol’s commitments. In December 2009, 
international leaders from 192 nations met in Copenhagen to address the future of 
international climate change commitments post-Kyoto. 

Federal Regulation and the Clean Air Act: 

Coinciding 2009 meeting in Copenhagen, on December 7, 2009, the U.S. Environmental 
Protection Agency (EPA) issued an Endangerment Finding under Section 202(a) of the Clean Air 
Act, opening the door to federal regulation of GHGs. The Endangerment Finding notes that 
GHGs threaten public health and welfare and are subject to regulation under the Clean Air Act.  
To date, the EPA has not promulgated regulations on GHG emissions, but it has already begun 
to develop them.   

Previously the EPA had not regulated GHGs under the Clean Air Act (25) because it asserted 
that the Act did not authorize it to issue mandatory regulations to address global climate 
change and that such regulation would be unwise without an unequivocally established causal 
link between GHGs and the increase in global surface air temperatures.  In Massachusetts v. 
Environmental Protection Agency et al. (127 S. Ct. 1438 (2007), however, the U.S. Supreme 
Court held that GHGs are pollutants under the Clean Air Act and directed the EPA to decide 
whether the gases endangered public health or welfare.   The EPA had also not moved 
aggressively to regulate GHGs because it expected Congress to make progress on GHG 
legislation, primarily from the standpoint of a cap-and-trade system.  However, proposals 
circulated in both the House of Representative and Senate have been controversial and it may 
be some time before the U.S. Congress adopts major climate change legislation.  The EPA’s 
Endangerment Finding paves the way for federal regulation of GHGs with or without Congress. 

Although global climate change did not become an international concern until the 1980s, 
efforts to reduce energy consumption began in California in response to the oil crisis in the 
1970s, resulting in the unintended reduction of greenhouse gas emissions.  In order to manage 
the state’s energy needs and promote energy efficiency, AB 1575 created the California Energy 
Commission (CEC) in 1975.   

Title 24 Energy Standards: 

The California Energy Commission (CEC) first adopted Energy Efficiency Standards for Residential and 

Nonresidential Buildings (5) in 1978 in response to a legislative mandate to reduce energy consumption 

in the state. Although not originally intended to reduce GHG emissions, increased energy 

efficiency, and reduced consumption of electricity, natural gas, and other fuels would result in 

fewer GHG emissions from residential and nonresidential buildings subject to the standard. The 
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standards are updated periodically to allow for the consideration and inclusion of new energy 

efficiency technologies and methods. The Energy Commission's most recent standard, 2013 

Building Energy Efficiency Standard, is 25 percent more efficient than previous standards for 

residential construction and 30 percent better for nonresidential construction. The Standards, 

which took effect on January 1, 2014, offer builders better windows, insulation, lighting, 

ventilation systems and other features that reduce energy consumption in homes and 

businesses. Some improved measures in the Standards include: 

Residential: 

 Solar-ready roofs to allow homeowners to add solar photovoltaic panels at a future date 

 More efficient windows to allow increased sunlight, while decreasing heat gain 

 Insulated hot water pipes, to save water and energy and reduce the time it takes to deliver hot 
water 

 Whole house fans to cool homes and attics with evening air reducing the need for air 
conditioning load 

 Air conditioner installation verification to insure efficient operation 

Nonresidential: 

 High performance windows, sensors and controls that allow buildings to use "daylighting" 

 Efficient process equipment in supermarkets, computer data centers, commercial kitchens, 
laboratories, and parking garages 

 Advanced lighting controls to synchronize light levels with daylight and building occupancy, and 
provide demand response capability 

 Solar-ready roofs to allow businesses to add solar photovoltaic panels at a future date 

 Cool roof technologies 

CALGreen 

Part 11 of the Title 24 Building Standards Code is referred to as the California Green Building 
Standards Code (CALGreen Code) (26). The purpose of the CALGreen Code is to “improve public 
health, safety and general welfare by enhancing the design and construction of buildings 
through the use of building concepts having a positive environmental impact and encouraging 
sustainable construction practices in the following categories: (1) Planning and design; (2) 
Energy efficiency; (3) Water efficiency and conservation; (4) Material conservation and resource 
efficiency; and (5) Environmental air quality.” The CALGreen Code is not intended to substitute 
or be identified as meeting the certification requirements of any green building program that is 
not established and adopted by the California Building Standards Commission (CBSC). The CBSC 
has released the 2010 California Green Building Standards Code on its Web site. Unless 
otherwise noted in the regulation, all newly constructed buildings in California are subject of 
the requirements of the CALGreen Code. 



 Highland Park Greenhouse Gas Analysis 

09367 -02 GHG Report 

16 

CALGreen contains both mandatory and voluntary measures, for Non-Residential land uses 
there are 39 mandatory measures including, but not limited to: exterior light pollution 
reduction, wastewater reduction by 20%, and commissioning of projects over 10,000 sf. There 
are two tiers of voluntary measures for Non-Residential land uses for a total of 36 additional 
elective measures. 

The 2013 CALGreen include additions and amendments to the water efficiency standards for 
non residential buildings in order to comply with the reduced flow rate table. The 2013 
CALGreen has also been rewritten to clarify and definitively identify the requirements and 
applicability for residential and nonresidential buildings. 

California Assembly Bill No. 1493 (AB 1493): 

AB 1493 requires CARB to develop and adopt the nation’s first greenhouse gas emission 
standards for automobiles. The Legislature declared in AB 1493 that global warming was a 
matter of increasing concern for public health and environment in California (4). Further, the 
legislature stated that technological solutions to reduce greenhouse gas emissions would 
stimulate the California economy and provide jobs. 

To meet the requirements of AB 1493, ARB approved amendments to the California Code of 
Regulations (CCR) adding GHG emission standards to California’s existing motor vehicle 
emission standards in 2004. Amendments to CCR Title 13 Sections 1900 (CCR 13 1900) and 1961 
(CCR 13 1961) and adoption of Section 1961.1 (CCR 13 1961.1) require automobile 
manufacturers to meet fleet average GHG emission limits for all passenger cars, light-duty 
trucks within various weight criteria, and medium-duty passenger vehicle weight classes 
beginning with the 2009 model year. Emission limits are further reduced each model year 
through 2016. 

In December 2004 a group of car dealerships, automobile manufacturers, and trade groups 
representing automobile manufacturers filed suit against ARB to prevent enforcement of CCR 
13 1900 and CCR 13 1961 as amended by AB 1493 and CCR 13 1961.1 (Central Valley Chrysler-
Jeep et al. v. Catherine E. Witherspoon, in her official capacity as Executive Director of the 
California Air Resources Board, et al.). The suit, heard in the U.S. District Court for the Eastern 
District of California, contended that California’s implementation of regulations that in effect 
regulate vehicle fuel economy violates various federal laws, regulations, and policies. In January 
2007, the judge hearing the case accepted a request from the State Attorney General’s office 
that the trial be postponed until a decision is reached by the U.S. Supreme Court on a separate 
case addressing GHGs. In the Supreme Court Case, Massachusetts vs. EPA, the primary issue in 
question is whether the federal CAA (Clean Air Act) provides authority for USEPA to regulate 
CO2 emissions. In April 2007, the U.S. Supreme Court ruled in Massachusetts’ favor, holding 
that GHGs are air pollutants under the CAA. On December 11, 2007, the judge in the Central 
Valley Chrysler-Jeep case rejected each plaintiff’s arguments and ruled in California’s favor. On 
December 19, 2007, the USEPA denied California’s waiver request. California filed a petition 
with the Ninth Circuit Court of Appeals challenging USEPA’s denial on January 2, 2008.  
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The Obama administration subsequently directed the USEPA to re-examine their decision. On 
May 19, 2009, challenging parties, automakers, the State of California, and the federal 
government reached an agreement on a series of actions that would resolve these current and 
potential future disputes over the standards through model year 2016. In summary, the USEPA 
and the U.S. Department of Transportation agreed to adopt a federal program to reduce GHGs 
and improve fuel economy, respectively, from passenger vehicles in order to achieve equivalent 
or greater greenhouse gas benefits as the AB 1493 regulations for the 2012–2016 model years. 
Manufacturers agreed to ultimately drop current and forego similar future legal challenges, 
including challenging a waiver grant, which occurred on June 30, 2009. The State of California 
committed to (1) revise its standards to allow manufacturers to demonstrate compliance with 
the fleet-average GHG emission standard by “pooling” California and specified State vehicle 
sales; (2) revise its standards for 2012–2016 model year vehicles so that compliance with 
USEPA-adopted GHG standards would also comply with California’s standards; and (3) revise its 
standards, as necessary, to allow manufacturers to use emissions data from the federal CAFE 
program to demonstrate compliance with the AB 1493 regulations (CARB 2009, 
http://www.arb.ca.gov/regact/2009/ghgpv09/ghgpvisor.pdf) both of these programs are aimed 
at light-duty auto and light-duty trucks. 

Executive Order S-3-05: 

Executive Order S-3-05, which was signed by Governor Schwarzenegger in 2005, proclaims that 
California is vulnerable to the impacts of climate change (27). It declares that increased 
temperatures could reduce the Sierra’s snowpack, further exacerbate California’s air quality 
problems, and potentially cause a rise in sea levels. To combat those concerns, the Executive 
Order established total greenhouse gas emission targets. Specifically, emissions are to be 
reduced to the 1990 level by 2020, and to 80% below the 1990 level by 2050. The Executive 
Order directed the Secretary of the California Environmental Protection Agency (CalEPA) to 
coordinate a multi-agency effort to reduce greenhouse gas emissions to the target levels. The 
Secretary also is required to submit biannual reports to the Governor and state Legislature 
describing: (1) progress made toward reaching the emission targets; (2) impacts of global 
warming on California’s resources; and (3) mitigation and adaptation plans to combat these 
impacts. To comply with the Executive Order, the Secretary of the CalEPA created a Climate 
Action Team (CAT) made up of members from various state agencies and commission. CAT 
released its first report in March 2006. The report proposed to achieve the targets by building 
on voluntary actions of California businesses, local government and community actions, as well 
as through state incentive and regulatory programs. 

California Assembly Bill 32 (AB 32): 

In September 2006, Governor Arnold Schwarzenegger signed AB 32, the California Climate 
Solutions Act of 2006. AB 32 requires that statewide GHG emissions be reduced to 1990 levels 
by the year 2020 (2). This reduction will be accomplished through an enforceable statewide cap 
on GHG emissions that will be phased in starting in 2012. To effectively implement the cap, AB 
32 directs CARB to develop and implement regulations to reduce statewide GHG emissions 
from stationary sources. AB 32 specifies that regulations adopted in response to AB 1493 
should be used to address GHG emissions from vehicles. However, AB 32 also includes language 
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stating that if the AB 1493 regulations cannot be implemented, then CARB should develop new 
regulations to control vehicle GHG emissions under the authorization of AB 32. 

AB 32 requires that CARB adopt a quantified cap on GHG emissions representing 1990 
emissions levels and disclose how it arrives at the cap; institute a schedule to meet the 
emissions cap; and develop tracking, reporting, and enforcement mechanisms to ensure that 
the state achieves reductions in GHG emissions necessary to meet the cap. AB 32 also includes 
guidance to institute emissions reductions in an economically efficient manner and conditions 
to ensure that businesses and consumers are not unfairly affected by the reductions. 

In November 2007, CARB completed its estimates of 1990 GHG levels.  Net emission 1990 levels 
were estimated at 427 MMTs (emission sources by sector were: transportation – 35 percent; 
electricity generation – 26 percent; industrial – 24 percent; residential – 7 percent; agriculture – 
5 percent; and commercial – 3 percent).  Accordingly, 427 MMTs of CO2 equivalent was 
established as the emissions limit for 2020.  For comparison, CARB’s estimate for baseline GHG 
emissions was 473 MMT for 2000 and 532 MMT for 2010.  “Business as usual” conditions 
(without the 28.4 percent reduction to be implemented by CARB regulations) for 2020 were 
projected to be 596 MMTs.   

In December 2007, CARB approved a regulation for mandatory reporting and verification of 
GHG emissions for major sources.  This regulation covered major stationary sources such as 
cement plants, oil refineries, electric generating facilities/providers, and co-generation facilities, 
which comprise 94 percent of the point source CO2 emissions in the State. 

On December 11, 2008, CARB adopted a scoping plan to reduce GHG emissions to 1990 levels.  
The Scoping Plan’s recommendations for reducing GHG emissions to 1990 levels by 2020 
include emission reduction measures, including a cap-and-trade program linked to Western 
Climate Initiative partner jurisdictions, green building strategies, recycling and waste-related 
measures, as well as Voluntary Early Actions and Reductions. Implementation of individual 
measures must begin no later than January 1, 2012, so that the emissions reduction target can 
be fully achieved by 2020.   

Table 2-3 shows the proposed reductions from regulations and programs outlined in the 
Scoping Plan. While local government operations were not accounted for in achieving the 2020 
emissions reduction, local land use changes are estimated to result in a reduction of 5 MMTons 
of CO2e, which is approximately 3 percent of the 2020 GHG emissions reduction goal. In 
recognition of the critical role local governments will play in successful implementation of AB 
32, CARB is recommending GHG reduction goals of 15 percent of 2006 levels by 2020 to ensure 
that municipal and community-wide emissions match the state’s reduction target. According to 
the Measure Documentation Supplement to the Scoping Plan, local government actions and 
targets are anticipated to reduce vehicle miles by approximately 2 percent through land use 
planning, resulting in a potential GHG reduction of 2 MMTons tons of CO2e (or approximately 
1.2 percent of the GHG reduction target). 
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California Senate Bill No. 1368 (SB 1368): 

In 2006, the State Legislature adopted Senate Bill 1368 ("SB 1368"), which was subsequently 
signed into law by the Governor (9).  SB 1368 directs the California Public Utilities Commission 
("CPUC") to adopt a greenhouse gas emission performance standard ("EPS") for the future 
power purchases of California utilities.  SB 1368 seeks to limit carbon emissions associated with 
electrical energy consumed in California by forbidding procurement arrangements for energy 
longer than five years from resources that exceed the emissions of a relatively clean, combined 
cycle natural gas power plant.  Due to the carbon content of its fuel source, a coal-fired plant 
cannot meet this standard because such plants emit roughly twice as much carbon as natural 
gas, combined cycle plants.   

Accordingly, the new law will effectively prevent California's utilities from investing in, 
otherwise financially supporting, or purchasing power from new coal plants located in or out of 
the State.  Thus, SB 1368 will lead to dramatically lower greenhouse gas emissions associated 
with California energy demand, as SB 1368 will effectively prohibit California utilities from 
purchasing power from out of state producers that cannot satisfy the EPS standard required by 
SB 1368. 

Senate Bill 97 (SB 97): 

Pursuant to the direction of SB 97, OPR released preliminary draft CEQA Guideline amendments 
for greenhouse gas emissions on January 8, 2009, and submitted its final proposed guidelines to 
the Secretary for Natural Resources on April 13, 2009 (28).  The Natural Resources Agency 
adopted the Guideline amendments and they became effective on March 18, 2010.   

Of note, the new guidelines state that a lead agency shall have discretion to determine whether 
to use a quantitative model or methodology, or in the alternative, rely on a qualitative analysis 
or performance based standards. CEQA Guideline § 15064.4(a)“A lead agency shall have 
discretion to determine, in the context of a particular project, whether to: (1) Use a model or 
methodology to quantify greenhouse gas emissions resulting from a project, and which model 
or methodology to use . . .; or (2) Rely on a qualitative analysis or performance based 
standards.” 

Also amended were CEQA Guidelines Sections 15126.4 and 15130, which address mitigation 
measures and cumulative impacts respectively. Greenhouse gas mitigation measures are 
referenced in general terms, but no specific measures are championed. The revision to the 
cumulative impact discussion requirement (Section 15130) simply directs agencies to analyze 
greenhouse gas emissions in an EIR when a Project’s incremental contribution of emissions may 
be cumulatively considerable, however it does not answer the question of when emission are 
cumulatively considerable.  

Section 15183.5 permits programmatic greenhouse gas analysis and later project-specific 
tiering, as well as the preparation of Greenhouse Gas Reduction Plans. Compliance with such 
plans can support determination that a Project’s cumulative effect is not cumulatively 
considerable, according to proposed Section 15183.5(b).   
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TABLE 2-3: SCOPING PLAN GHG REDUCTION MEASURES TOWARDS 2020 TARGET 

 Reductions Counted  Percentage of  

 toward  
2020 Target of  

Statewide 2020  

Recommended Reduction Measures  169 MMT CO2e  Target  

Cap and Trade Program and Associated Measures  

California Light-Duty Vehicle GHG Standards  31.7  19%  
Energy Efficiency  26.3  16%  
Renewable Portfolio Standard (33 percent by 2020)  21.3  13%  
Low Carbon Fuel Standard  15  9%  
Regional Transportation-Related GHG Targets

1
  5  3%  

Vehicle Efficiency Measures  4.5  3%  
Goods Movement  3.7  2%  
Million Solar Roofs  2.1  1%  
Medium/Heavy Duty Vehicles  1.4  1%  
High Speed Rail  1.0  1%  
Industrial Measures  0.3  0%  
Additional Reduction Necessary to Achieve Cap  34.4  20%  
Total Cap and Trade Program Reductions  146.7  87%  

Uncapped Sources/Sectors Measures  
High Global Warming Potential Gas Measures  20.2  12%  
Sustainable Forests  5  3%  
Industrial Measures (for sources not covered under cap and 
trade program)  

1.1  1%  

Recycling and Waste (landfill methane capture)  1  1%  
Total Uncapped Sources/Sectors Reductions  27.3  16%  
Total Reductions Counted toward 2020 Target  174  100%  

Other Recommended Measures – Not Counted toward 2020 Target  
State Government Operations  1.0 to 2.0  1%  
Local Government Operations  To Be Determined

2
  NA  

Green Buildings  26  15%  
Recycling and Waste  9  5%  
Water Sector Measures  4.8  3%  
Methane Capture at Large Dairies  1  1%  
Total Other Recommended Measures – Not Counted toward 
2020 Target  

42.8  NA  

 
Source: CARB. 2008, MMTons CO2e: million metric tons of CO2e  
1Reductions represent an estimate of what may be achieved from local land use changes. It is not the SB 375 regional target.  
2According to the Measure Documentation Supplement to the Scoping Plan, local government actions and targets are anticipated to 
reduce vehicle miles by approximately 2 percent through land use planning, resulting in a potential GHG reduction of 2 million metric 
tons of CO2e (or approximately 1.2 percent of the GHG reduction target). However, these reductions were not included in the Scoping 
Plan reductions to achieve the 2020 Target 
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CEQA emphasizes that the effects of greenhouse gas emissions are cumulative, and should be 
analyzed in the context of CEQA's requirements for cumulative impacts analysis.  (See CEQA 
Guidelines Section 15130(f)). 

Section 15064.4(b) of the CEQA Guidelines provides direction for lead agencies for assessing the 
significance of impacts of greenhouse gas emissions: 

1. The extent to which the project may increase or reduce greenhouse gas emissions as 
compared to the existing environmental setting; 

2. Whether the project emissions exceed a threshold of significance that the lead agency 
determines applies to the project; or  

3. The extent to which the project complies with regulations or requirements adopted to 
implement a statewide, regional, or local plan for the reduction or mitigation of 
greenhouse gas emissions. Such regulations or requirements must be adopted by the 
relevant public agency through a public review process and must include specific 
requirements that reduce or mitigate the project’s incremental contribution of 
greenhouse gas emissions. If there is substantial evidence that the possible effects of a 
particular project are still cumulatively considerable notwithstanding compliance with 
the adopted regulations or requirements, an EIR must be prepared for the project.  

The CEQA Guideline amendments do not identify a threshold of significance for greenhouse gas 
emissions, nor do they prescribe assessment methodologies or specific mitigation measures. 
Instead, they call for a “good-faith effort, based on available information, to describe, calculate 
or estimate the amount of greenhouse gas emissions resulting from a project.”  The 
amendments encourage lead agencies to consider many factors in performing a CEQA analysis 
and preserve lead agencies’ discretion to make their own determinations based upon 
substantial evidence.  The amendments also encourage public agencies to make use of 
programmatic mitigation plans and programs from which to tier when they perform individual 
project analyses. Specific GHG language incorporated in the Guidelines’ suggested 
Environmental Checklist (Guidelines Appendix G) is as follows: 

VII. GREENHOUSE GAS EMISSIONS 

Would the project: 

a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment? 

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

Executive Order S-01-07: 

On January 18, 2007 California Governor Arnold Schwarzenegger, through Executive Order S-
01-07, mandated a statewide goal to reduce the carbon intensity of California’s transportation 
fuel by at least ten percent by 2020 (29). The order also requires that a California specific Low 
Carbon Fuel Standard be established for transportation fuels.  
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Senate Bills 1078 and 107 and Executive Order S-14-08: 

SB 1078 (Chapter 516, Statutes of 2002) requires retail sellers of electricity, including investor-
owned utilities and community choice aggregators, to provide at least 20% of their supply from 
renewable sources by 2017 (30). SB 107 (Chapter 464, Statutes of 2006) changed the target 
date to 2010 (29). In November 2008 Governor Schwarzenegger signed Executive Order S-14-
08, which expands the state's Renewable Energy Standard to 33% renewable power by 2020 
(31).  

Senate Bill 375: 

SB 375, signed in September 2008 (Chapter 728, Statutes of 2008), aligns regional 
transportation planning efforts, regional GHG reduction targets, and land use and housing 
allocation(3). SB 375 requires metropolitan planning organizations (MPOs) to adopt a 
sustainable communities strategy (SCS) or alternative planning strategy (APS) that will prescribe 
land use allocation in that MPO’s regional  transportation plan. ARB, in consultation with MPOs, 
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 8 years but can be updated every 4 years if 
advancements in emissions technologies affect the reduction strategies to achieve the targets. 
ARB is also charged with reviewing each MPO’s SCS or APS for consistency with its assigned 
targets. If MPOs do not meet the GHG reduction targets, transportation projects will not be 
eligible for funding programmed after January 1, 2012. 

This law also extends the minimum time period for the regional housing needs allocation cycle 
from 5 years to 8 years for local governments located within an MPO that meets certain 
requirements. City or county land use policies (including general plans) are not required to be 
consistent with the regional transportation plan (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, categorized as “transit priority 
projects.” 

The Southern California Association of Governments (SCAG) is required by law to update the 
Southern California Regional Transportation Plan (RTP) every four years.  The 2012 draft plan 
has been released, this draft plan differs from past plans because it includes development of a 
SCS.  The RTP/SCS incorporates land use and housing policies to meet the greenhouse gas 
emissions targets established by the California Air Resource Board (CARB) for 2020 (8% 
reduction) and 2035 (13% reduction). On April 4, 2012, the Regional Council of the Southern 
California Association of Governments (SCAG) adopted the 2012-2035 Regional Transportation 
Plan/Sustainable Communities Strategy (RTP/SCS): Towards a Sustainable Future.  

CARB’s Preliminary Draft Staff Proposal for Interim Significance Thresholds: 

Separate from its Scoping Plan approved in December of 2008 (32), CARB issued a Staff 
Proposal in October 2008, as its first step toward developing recommended statewide interim 
thresholds of significance for GHGs that may be adopted by local agencies for their own use. 
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CARB staff’s objective in this proposal is to develop a threshold of significance that will result in 
the vast majority (approximately 90 percent statewide) of GHG emissions from new industrial 
projects being subject to CEQA’s requirement to impose feasible mitigation. The proposal does 
not attempt to address every type of project that may be subject to CEQA, but instead focuses 
on common project types that, collectively, are responsible for substantial GHG emissions – 
specifically, industrial, residential, and commercial projects. CARB is developing these 
thresholds in these sectors to advance climate objectives, streamline project review, and 
encourage consistency and uniformity in the CEQA analysis of GHG emissions throughout the 
state. These draft thresholds are under revision in response to comments. There is currently no 
timetable for finalized thresholds at this time. 

As currently proposed by CARB, a quantitative threshold of 7,000 metric tons (MT) of CO2e per 
year for operational emissions (excluding transportation), and performance standards yet to be 
defined for construction and transportation emissions are under consideration. However, 
CARB’s proposal is not yet final, and thus cannot be applied to the Project.   

South Coast Air Quality Management District Recommendations for Significance Thresholds: 

In April 2008, the South Coast Air Quality Management District (SCAQMD), in order to provide 
guidance to local lead agencies on determining the significance of GHG emissions identified in 
CEQA documents, convened a “GHG CEQA Significance Threshold Working Group.” The goal of 
the working group is to develop and reach consensus on an acceptable CEQA significance 
threshold for GHG emissions that would be utilized on an interim basis until CARB (or some 
other state agency) develops statewide guidance on assessing the significance of GHG 
emissions under CEQA. 

Initially, SCAQMD staff presented the working group with a significance threshold that could be 
applied to various types of projects—residential; non-residential; industrial; etc (33). However, 
the threshold is still under development. In December 2008, staff presented the SCAQMD 
Governing Board with a significance threshold for stationary source projects where it is the lead 
agency. This threshold uses a tiered approach to determine a project’s significance, with 10,000 
metric tons of carbon dioxide equivalent (MTCO2e) as a screening numerical threshold for 
stationary sources. More importantly it should be noted that when setting the 10,000 MTCO2e 
threshold, the SCAQMD did not consider mobile sources (vehicular travel), rather the threshold 
is based mainly on stationary source generators such as boilers, refineries, power plants, etc. 
Therefore it would be misleading to apply a threshold that was developed without 
consideration for mobile sources to a Project where the majority of emissions are related to 
mobile sources. Thus there is no SCAQMD threshold that can be applied to this Project. 

In September 2010(34), the Working Group released additional revisions that consist of the 
following recommended tiered approach:  

 Tier 1 consists of evaluating whether or not the Project qualifies for applicable CEQA 
exemptions. 

 Tier 2 consists of determining whether or not a Project is consistent with a greenhouse gas 
reduction plan. If a Project is consistent with a greenhouse gas reduction plan, it would not have 
a significant impact.  
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 Tier 3 consists of screening values at the discretion of the lead agency; however they should be 
consistent for all projects within its jurisdiction. Project-related construction emissions should 
be amortized over 30 years and should be added back the Project’s operational emissions. The 
following thresholds are proposed for consideration: 

o 3,000 MTCO2e per year for all land use types 

or 

o 3,500 MTCO2e per year for residential; 1,400 MTCO2e per year for commercial; or 3,000 
MTCO2e per year for mixed-use projects 

 Tier 4 has the following options: 

o Option 1: Reduce emissions from business as usual by a certain percentage (currently 
undefined) 

o Option 2: Early implementation of applicable AB 32 Scoping Plan measures 

o Option 3: A project-level efficiency target of 4.8 MTCO2e per service population as a 
2020 target and 3.0 MTCO2e per service population as a 2035 target. The recommended 
plan-level target for 2020 is 6.6 MTCO2e and the plan level target for 2035 is 4.1 
MTCO2e 

 Tier 5 involves mitigation offsets to achieve target significance thresholds 

The SCAQMD has also adopted Rules 2700, 2701, and 2702 that address GHG reductions. 
However, these rules address boilers and process heater, forestry, and manure management 
projects, none of which are required by the Project 

2.8  DISCUSSION ON ESTABLISHMENT OF SIGNIFICANCE THRESHOLDS 

The City of Highland has not adopted a threshold of significance for GHG emissions.  As such, a 
screening threshold of 3,000 MTCO2e per year is applied herein, which is a widely accepted 
screening threshold used by the County of Riverside(35) and numerous cities in the South Coast 
Air Basin and is based on the South Coast Air Quality Management District (SCAQMD) staff’s 
proposed GHG screening threshold for stationary source emissions for non-industrial projects, 
as described in the SCAQMD’s Interim CEQA GHG Significance Threshold for Stationary Sources, 
Rules and Plans (“SCAQMD Interim GHG Threshold”).   The SCAQMD Interim GHG Threshold 
identifies a screening threshold to determine whether additional analysis is required (36). As 
noted by the SCAQMD: 

“…the…screening level for stationary sources is based on an emission capture rate of 90 
percent for all new or modified projects...the policy objective of [SCAQMD’s] 
recommended interim GHG significance threshold proposal is to achieve an emission 
capture rate of 90 percent of all new or modified stationary source projects. A GHG 
significance threshold based on a 90 percent emission capture rate may be more 
appropriate to address the long-term adverse impacts associated with global climate 
change because most projects will be required to implement GHG reduction measures. 
Further, a 90 percent emission capture rate sets the emission threshold low enough to 
capture a substantial fraction of future stationary source projects that will be 
constructed to accommodate future statewide population and economic growth, while 
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setting the emission threshold high enough to exclude small projects that will in 
aggregate contribute a relatively small fraction of the cumulative statewide GHG 
emissions. This assertion is based on the fact that [SCAQMD] staff estimates that these 
GHG emissions would account for slightly less than one percent of future 2050 
statewide GHG emissions target (85 [MMTCO2e/yr]). In addition, these small projects 
may be subject to future applicable GHG control regulations that would further reduce 
their overall future contribution to the statewide GHG inventory. Finally, these small 
sources are already subject to [Best Available Control Technology] (BACT) for criteria 
pollutants and are more likely to be single-permit facilities, so they are more likely to 
have few opportunities readily available to reduce GHG emissions from other parts of 
their facility.” (36) 

Thus, and based on guidance from the SCAQMD, if a non-industrial project would emit 
stationary source GHGs less than 3,000 MTCO2e per year, the project is not considered a 
substantial GHG emitter and the GHG impact is less than significant, requiring no additional 
analysis and no mitigation.  On the other hand, if a non-industrial project would emit stationary 
source GHGs in excess of 3,000 MTCO2e per year, then the project could be considered a 
substantial GHG emitter, requiring additional analysis and potential mitigation.  Additionally, 
the County of San Bernardino Greenhouse Gas Reduction Plan states that, “small projects that 
do not exceed 3,000 MTCO2e per year will be considered to be consistent with the Plan and 
determined to have a less than significant individual and cumulative impact for GHG 
emissions.” (1)   
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3 PROJECT GREENHOUSE GAS IMPACT 

3.1 INTRODUCTION 

The Project has been evaluated to determine if it will result in a significant greenhouse gas 
impact.  The significance of these potential impacts is described in the following section.  

3.2 PROJECT RELATED GREENHOUSE GAS EMISSIONS 

CEQA Guidelines 15064.4 (b) (1) states that a lead agency may use a model or methodology to 
quantify greenhouse gas emissions associated with a project (37).  

On October 2, 2013, the SCAQMD in conjunction with the California Air Pollution Control 
Officers Association (CAPCOA) released the latest version of the California Emissions Estimator 
Model™ (CalEEMod™) v2013.2.2. The purpose of this model is to more accurately calculate 
construction-source and operational-source criteria pollutant (NOx, VOC, PM10, PM2.5, SOx, and 
CO) and greenhouse gas (GHG) emissions from direct and indirect sources; and quantify 
applicable air quality and GHG reductions achieved from mitigation measures (38). Accordingly, 
the latest version of CalEEMod™ has been used for this Project to determine construction and 
operational air quality impacts. Output from the model runs for both construction and 
operational activity are provided in Appendix 3.1 

3.3 CONSTRUCTION AND OPERATIONAL LIFE-CYCLE ANALYSIS 

A full life‐cycle analysis (LCA) for construction and operational activity is not included in this 
analysis due to the lack of consensus guidance on LCA methodology at this time. Life‐cycle 
analysis (i.e., assessing economy‐wide GHG emissions from the processes in manufacturing and 
transporting all raw materials used in the project development, infrastructure and on-going 
operations) depends on emission factors or econometric factors that are not well established 
for all processes. At this time a LCA would be extremely speculative and thus has not been 
prepared.  

3.4 CONSTRUCTION EMISSIONS 

Construction activities associated with the proposed Project will result in emissions of CO2 and 
CH4 from construction activities. 

The report Highland Park Air Quality Impact Analysis Report, Urban Crossroads, Inc. (2014) 
contains detailed information regarding construction activity (39).  

For construction phase Project emissions, GHGs are quantified and amortized over the life of 
the Project. To amortize the emissions over the life of the Project, the SCAQMD recommends 
calculating the total greenhouse gas emissions for the construction activities, dividing it by the a 
30 year project life  then adding that number to the annual operational phase GHG emissions 
(40). As such, construction emissions were amortized over a 30 year period and added to the 
annual operational phase GHG emissions.  
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3.5 OPERATIONAL EMISSIONS 

Operational activities associated with the proposed Project will result in emissions of CO2, CH4, 
and N2O from the following primary sources: 

 Area Source Emissions 

 Energy Source Emissions 

 Mobile Source Emissions 

 Solid Waste 

 Water Supply, Treatment and Distribution 

3.5.1 AREA SOURCE EMISSIONS 

Hearths/Fireplaces 

GHG emissions would result from the combustion of wood or biomass and are considered 
biogenic emissions of CO2. The emissions associated with use of hearths/fireplaces were 
calculated based on assumptions provided in the CalEEMod model. The Project is required to 
comply with SCAQMD Rule 445, which prohibits the use of wood burning stoves and fireplaces 
in new development. In order to account for the requirements of this Rule, the unmitigated 
CalEEMod model estimates were adjusted to remove wood burning stoves and fireplaces. As 
the project is required to comply with SCAQMD Rule 445, the removal of wood burning stoves 
and fireplaces is not considered "mitigation" although it must be identified as such in CalEEMod 
in order to treat the case appropriately. 

Landscape Maintenance Equipment 

Landscape maintenance equipment would generate emissions from fuel combustion and 
evaporation of unburned fuel.  Equipment in this category would include lawnmowers, 
shedders/grinders, blowers, trimmers, chain saws, and hedge trimmers used to maintain the 
landscaping of the Project.  The emissions associated with landscape maintenance equipment 
were calculated based on assumptions provided in the CalEEMod model.   

3.5.2 ENERGY SOURCE EMISSIONS  

Combustion Emissions Associated with Natural Gas and Electricity 

GHGs are emitted from buildings as a result of activities for which electricity and natural gas are 
typically used as energy sources.  Combustion of any type of fuel emits CO2 and other GHGs 
directly into the atmosphere; these emissions are considered direct emissions associated with a 
building.  GHGs are also emitted during the generation of electricity from fossil fuels; these 
emissions are considered to be indirect emissions.  Unless otherwise noted, CalEEMod™ default 
parameters were used.   
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3.5.3 MOBILE SOURCE EMISSIONS 

Vehicles 

GHG emissions will also result from mobile sources associated with the Project. These mobile 
source emissions will result from the typical daily operation of motor vehicles by customers and 
employees. Project mobile source emissions are dependent on both overall daily vehicle trip 
generation.  Trip characteristics available from the report, Highland Park Trip Generation 
Assessment (Urban Crossroads, Inc.) 2014 were utilized in this analysis (41). 

3.5.4 SOLID WASTE 

Residential land uses will result in the generation and disposal of solid waste. A large 
percentage of this waste will be diverted from landfills by a variety of means, such as reducing 
the amount of waste generated, recycling, and/or composting. The remainder of the waste not 
diverted will be disposed of at a landfill. GHG emissions from landfills are associated with the 
anaerobic breakdown of material. GHG emissions associated with the disposal of solid waste 
associated with the proposed Project were calculated by the CalEEMod™ model using default 
parameters.  

3.5.5 WATER SUPPLY, TREATMENT AND DISTRIBUTION 

Indirect GHG emissions result from the production of electricity used to convey, treat and 
distribute water and wastewater. The amount of electricity required to convey, treat and 
distribute water depends on the volume of water as well as the sources of the water. Unless 
otherwise noted, CalEEMod™ default parameters were used.   

3.6 EMISSIONS SUMMARY 

The annual GHG emissions associated with the operation of the proposed Project are estimated 
to be 868.12 MTCO2e per year as summarized in Table 3-1. Direct and indirect operational 
emissions associated with the Project are compared with the SCAQMD threshold of significance 
for all land use projects, which is 3,000 MTCO2e per year (36). As shown, the proposed Project 
would result in a less than significant impact with respect to GHG emissions  
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TABLE 3-1: TOTAL PROJECT GREENHOUSE GAS EMISSIONS (ANNUAL) 

Emission Source 

Emissions (metric tons per year) 

CO2 CH4  N2O Total CO2E 

Annual construction-related emissions amortized 
over 30 years 

23.11 0.005 -- 23.22 

Area 11.31 9.60e-4 1.90e-4 11.39 

Energy 160.48 6.08e-3 2.34e-3 161.33 

Mobile Sources 630.64 0.02 -- 631.17 

Waste 10.49 0.62 -- 23.50 

Water Usage 14.80 0.09 2.36e-3 17.51 

Total CO2E (All Sources) 868.12 

SCAQMD Threshold 3,000 

Significant? NO 

Source: CalEEMod™ model output, See Appendix 3.1 for detailed model outputs. 
Note: Totals obtained from CalEEMod™ and may not total 100% due to rounding. 
 
Table results include scientific notation. e is used to represent times ten raised to the power of (which would be written as x 10b") and is 
followed by the value of the exponent  
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5 CERTIFICATION 

The contents of this greenhouse gas study report represent an accurate depiction of the 
greenhouse gas impacts associated with the proposed Highland Park Project.  The information 
contained in this greenhouse gas report is based on the best available data at the time of 
preparation. If you have any questions, please contact me directly at (949) 660-1994 ext. 217. 

 

Haseeb Qureshi 
Senior Associate 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x217 
hqureshi@urbanxroads.com  
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Master of Science in Environmental Studies 
California State University, Fullerton • May, 2010 

Bachelor of Arts in Environmental Analysis and Design 
University of California, Irvine • June, 2006 

 

PROFESSIONAL AFFILIATIONS 
AEP – Association of Environmental Planners  
AWMA – Air and Waste Management Association 
ASTM – American Society for Testing and Materials 

 

PROFESSIONAL CERTIFICATIONS 

Planned Communities and Urban Infill – Urban Land Institute • June, 2011 
Indoor Air Quality and Industrial Hygiene – EMSL Analytical • April, 2008 
Principles of Ambient Air Monitoring – California Air Resources Board • August, 2007 
AB2588 Regulatory Standards – Trinity Consultants • November, 2006 
Air Dispersion Modeling – Lakes Environmental • June, 2006 
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APPENDIX 3.1: 
 

CALEEMOD EMISSIONS MODEL OUTPUTS 



San Bernardino-South Coast County, Annual

Highland Park Development

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 88.00 Space 0.79 35,200.00 0

Single Family Housing 44.00 Dwelling Unit 14.29 79,200.00 126

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

533.36 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/12/2014 9:22 AMPage 1 of 32



Project Characteristics - Source: CPUC GHG Calculator version 3c, worksheet tab “CO2 Allocations,” cells AH/AQ 35-44.

Land Use - assumed 2 parking spaces per dwelling unit

Construction Phase - based on a mid 2015 construction start date and an end of 2016 completion

Off-road Equipment - 8 hour work day

Off-road Equipment - 8 hour work day

Off-road Equipment - 

Off-road Equipment - added a water truck

Off-road Equipment - 

Demolition - 

Vehicle Trips - TR based on the the ITE Trip Generation Manual 9th edition and the Highland Park Trip Generation Assessment Letter

Woodstoves - no woodstoves. all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/12/2014 9:22 AMPage 2 of 32



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 305.00

tblConstructionPhase PhaseEndDate 12/1/2017 11/30/2016

tblConstructionPhase PhaseEndDate 12/28/2016 9/28/2016

tblConstructionPhase PhaseStartDate 10/1/2016 10/1/2015

tblConstructionPhase PhaseStartDate 12/1/2016 9/1/2016

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 37.40 44.00

tblFireplaces NumberNoFireplace 4.40 0.00

tblFireplaces NumberWood 2.20 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 533.36

tblProjectCharacteristics OperationalYear 2014 2016

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 2.20 0.00

tblWoodstoves NumberNoncatalytic 2.20 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2015 0.4638 3.6725 2.5221 3.4900e-
003

0.1618 0.2160 0.3778 0.0621 0.2021 0.2642 0.0000 319.3324 319.3324 0.0774 0.0000 320.9583

2016 0.7119 3.7319 2.7403 4.2300e-
003

0.0489 0.2524 0.3013 0.0131 0.2385 0.2516 0.0000 373.8942 373.8942 0.0774 0.0000 375.5198

Total 1.1757 7.4044 5.2625 7.7200e-
003

0.2107 0.4685 0.6791 0.0752 0.4406 0.5158 0.0000 693.2266 693.2266 0.1548 0.0000 696.4781

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2015 0.4638 3.6725 2.5221 3.4900e-
003

0.0806 0.2160 0.2966 0.0289 0.2021 0.2310 0.0000 319.3321 319.3321 0.0774 0.0000 320.9580

2016 0.7119 3.7319 2.7403 4.2300e-
003

0.0489 0.2524 0.3013 0.0131 0.2385 0.2516 0.0000 373.8938 373.8938 0.0774 0.0000 375.5194

Total 1.1757 7.4044 5.2625 7.7200e-
003

0.1295 0.4685 0.5980 0.0420 0.4406 0.4826 0.0000 693.2259 693.2259 0.1548 0.0000 696.4774

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 38.53 0.00 11.95 44.12 0.00 6.43 0.00 0.00 0.00 0.01 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2200e-
003

3.2200e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

Energy 7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 160.4810 160.4810 6.0800e-
003

2.3400e-
003

161.3332

Mobile 0.2932 1.0415 3.5941 7.8800e-
003

0.5380 0.0133 0.5513 0.1439 0.0122 0.1561 0.0000 630.6444 630.6444 0.0249 0.0000 631.1683

Waste 0.0000 0.0000 0.0000 0.0000 10.4865 0.0000 10.4865 0.6197 0.0000 23.5010

Water 0.0000 0.0000 0.0000 0.0000 0.9095 13.8885 14.7980 0.0942 2.3600e-
003

17.5078

Total 0.7620 1.1117 4.0830 8.3100e-
003

0.5380 0.0218 0.5597 0.1439 0.0207 0.1646 11.3960 816.3233 827.7193 0.7459 4.8900e-
003

844.8998

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2200e-
003

3.2200e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

Energy 7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 160.4810 160.4810 6.0800e-
003

2.3400e-
003

161.3332

Mobile 0.2932 1.0415 3.5941 7.8800e-
003

0.5380 0.0133 0.5513 0.1439 0.0122 0.1561 0.0000 630.6444 630.6444 0.0249 0.0000 631.1683

Waste 0.0000 0.0000 0.0000 0.0000 10.4865 0.0000 10.4865 0.6197 0.0000 23.5010

Water 0.0000 0.0000 0.0000 0.0000 0.9095 13.8885 14.7980 0.0942 2.3600e-
003

17.5063

Total 0.7620 1.1117 4.0830 8.3100e-
003

0.5380 0.0218 0.5597 0.1439 0.0207 0.1646 11.3960 816.3233 827.7193 0.7459 4.8900e-
003

844.8984

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 6/1/2015 6/26/2015 5 20

2 Grading Grading 6/27/2015 8/7/2015 5 30

3 Building Construction Building Construction 8/8/2015 9/30/2016 5 300

4 Architectural Coating Architectural Coating 10/1/2015 11/30/2016 5 305

5 Paving Paving 9/1/2016 9/28/2016 5 20

OffRoad Equipment

Residential Indoor: 160,380; Residential Outdoor: 53,460; Non-Residential Indoor: 1,584; Non-Residential Outdoor: 528 (Architectural Coating 
– sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 162 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 8.00 78 0.48

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Grading Off-Highway Trucks 1 8.00 189 0.50

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 6 15.00 0.00 27.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 31.00 10.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 6.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.9500e-
003

0.0000 2.9500e-
003

4.5000e-
004

0.0000 4.5000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0451 0.4836 0.3607 4.0000e-
004

0.0245 0.0245 0.0229 0.0229 0.0000 37.4413 37.4413 0.0102 0.0000 37.6544

Total 0.0451 0.4836 0.3607 4.0000e-
004

2.9500e-
003

0.0245 0.0275 4.5000e-
004

0.0229 0.0233 0.0000 37.4413 37.4413 0.0102 0.0000 37.6544

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Demolition - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 2.8000e-
004

4.4500e-
003

3.2000e-
003

1.0000e-
005

2.3000e-
004

7.0000e-
005

3.0000e-
004

6.0000e-
005

7.0000e-
005

1.3000e-
004

0.0000 0.9144 0.9144 1.0000e-
005

0.0000 0.9145

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

Worker 6.5000e-
004

9.7000e-
004

0.0102 2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.5248 1.5248 9.0000e-
005

0.0000 1.5266

Total 9.3000e-
004

5.4200e-
003

0.0134 3.0000e-
005

1.8700e-
003

8.0000e-
005

1.9600e-
003

5.0000e-
004

8.0000e-
005

5.8000e-
004

0.0000 2.4391 2.4391 1.0000e-
004

0.0000 2.4411

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 1.1500e-
003

0.0000 1.1500e-
003

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0451 0.4836 0.3607 4.0000e-
004

0.0245 0.0245 0.0229 0.0229 0.0000 37.4412 37.4412 0.0102 0.0000 37.6544

Total 0.0451 0.4836 0.3607 4.0000e-
004

1.1500e-
003

0.0245 0.0257 1.7000e-
004

0.0229 0.0230 0.0000 37.4412 37.4412 0.0102 0.0000 37.6544

Mitigated Construction On-Site
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3.2 Demolition - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 2.8000e-
004

4.4500e-
003

3.2000e-
003

1.0000e-
005

2.3000e-
004

7.0000e-
005

3.0000e-
004

6.0000e-
005

7.0000e-
005

1.3000e-
004

0.0000 0.9144 0.9144 1.0000e-
005

0.0000 0.9145

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

Worker 6.5000e-
004

9.7000e-
004

0.0102 2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.5248 1.5248 9.0000e-
005

0.0000 1.5266

Total 9.3000e-
004

5.4200e-
003

0.0134 3.0000e-
005

1.8700e-
003

8.0000e-
005

1.9600e-
003

5.0000e-
004

8.0000e-
005

5.8000e-
004

0.0000 2.4391 2.4391 1.0000e-
004

0.0000 2.4411

Mitigated Construction Off-Site

3.3 Grading - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1135 1.3168 0.8101 1.0500e-
003

0.0627 0.0627 0.0577 0.0577 0.0000 99.7804 99.7804 0.0298 0.0000 100.4060

Total 0.1135 1.3168 0.8101 1.0500e-
003

0.1301 0.0627 0.1928 0.0540 0.0577 0.1116 0.0000 99.7804 99.7804 0.0298 0.0000 100.4060

Unmitigated Construction On-Site
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3.3 Grading - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.4900e-
003

2.2400e-
003

0.0235 4.0000e-
005

3.7800e-
003

3.0000e-
005

3.8100e-
003

1.0000e-
003

3.0000e-
005

1.0300e-
003

0.0000 3.5070 3.5070 2.0000e-
004

0.0000 3.5112

Total 1.4900e-
003

2.2400e-
003

0.0235 4.0000e-
005

3.7800e-
003

3.0000e-
005

3.8100e-
003

1.0000e-
003

3.0000e-
005

1.0300e-
003

0.0000 3.5070 3.5070 2.0000e-
004

0.0000 3.5112

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0507 0.0000 0.0507 0.0210 0.0000 0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1135 1.3168 0.8101 1.0500e-
003

0.0627 0.0627 0.0577 0.0577 0.0000 99.7803 99.7803 0.0298 0.0000 100.4059

Total 0.1135 1.3168 0.8101 1.0500e-
003

0.0507 0.0627 0.1134 0.0210 0.0577 0.0787 0.0000 99.7803 99.7803 0.0298 0.0000 100.4059

Mitigated Construction On-Site
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3.3 Grading - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.4900e-
003

2.2400e-
003

0.0235 4.0000e-
005

3.7800e-
003

3.0000e-
005

3.8100e-
003

1.0000e-
003

3.0000e-
005

1.0300e-
003

0.0000 3.5070 3.5070 2.0000e-
004

0.0000 3.5112

Total 1.4900e-
003

2.2400e-
003

0.0235 4.0000e-
005

3.7800e-
003

3.0000e-
005

3.8100e-
003

1.0000e-
003

3.0000e-
005

1.0300e-
003

0.0000 3.5070 3.5070 2.0000e-
004

0.0000 3.5112

Mitigated Construction Off-Site

3.4 Building Construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2021 1.6858 1.0420 1.4900e-
003

0.1179 0.1179 0.1107 0.1107 0.0000 136.1633 136.1633 0.0346 0.0000 136.8900

Total 0.2021 1.6858 1.0420 1.4900e-
003

0.1179 0.1179 0.1107 0.1107 0.0000 136.1633 136.1633 0.0346 0.0000 136.8900

Unmitigated Construction On-Site
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3.4 Building Construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 5.3100e-
003

0.0539 0.0653 1.1000e-
004

3.2100e-
003

9.1000e-
004

4.1200e-
003

9.2000e-
004

8.3000e-
004

1.7500e-
003

0.0000 10.3681 10.3681 8.0000e-
005

0.0000 10.3698

Worker 6.9700e-
003

0.0105 0.1099 2.1000e-
004

0.0177 1.4000e-
004

0.0178 4.6900e-
003

1.3000e-
004

4.8200e-
003

0.0000 16.3862 16.3862 9.3000e-
004

0.0000 16.4057

Total 0.0123 0.0644 0.1752 3.2000e-
004

0.0209 1.0500e-
003

0.0219 5.6100e-
003

9.6000e-
004

6.5700e-
003

0.0000 26.7543 26.7543 1.0100e-
003

0.0000 26.7756

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2021 1.6858 1.0420 1.4900e-
003

0.1179 0.1179 0.1107 0.1107 0.0000 136.1631 136.1631 0.0346 0.0000 136.8898

Total 0.2021 1.6858 1.0420 1.4900e-
003

0.1179 0.1179 0.1107 0.1107 0.0000 136.1631 136.1631 0.0346 0.0000 136.8898

Mitigated Construction On-Site
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3.4 Building Construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 5.3100e-
003

0.0539 0.0653 1.1000e-
004

3.2100e-
003

9.1000e-
004

4.1200e-
003

9.2000e-
004

8.3000e-
004

1.7500e-
003

0.0000 10.3681 10.3681 8.0000e-
005

0.0000 10.3698

Worker 6.9700e-
003

0.0105 0.1099 2.1000e-
004

0.0177 1.4000e-
004

0.0178 4.6900e-
003

1.3000e-
004

4.8200e-
003

0.0000 16.3862 16.3862 9.3000e-
004

0.0000 16.4057

Total 0.0123 0.0644 0.1752 3.2000e-
004

0.0209 1.0500e-
003

0.0219 5.6100e-
003

9.6000e-
004

6.5700e-
003

0.0000 26.7543 26.7543 1.0100e-
003

0.0000 26.7756

Mitigated Construction Off-Site

3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3552 3.0178 1.9389 2.8100e-
003

0.2068 0.2068 0.1940 0.1940 0.0000 254.6164 254.6164 0.0641 0.0000 255.9621

Total 0.3552 3.0178 1.9389 2.8100e-
003

0.2068 0.2068 0.1940 0.1940 0.0000 254.6164 254.6164 0.0641 0.0000 255.9621

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 8.7800e-
003

0.0896 0.1144 2.1000e-
004

6.0600e-
003

1.4200e-
003

7.4800e-
003

1.7300e-
003

1.3100e-
003

3.0400e-
003

0.0000 19.3165 19.3165 1.4000e-
004

0.0000 19.3195

Worker 0.0117 0.0176 0.1857 3.9000e-
004

0.0333 2.5000e-
004

0.0336 8.8500e-
003

2.3000e-
004

9.0800e-
003

0.0000 29.7698 29.7698 1.6000e-
003

0.0000 29.8033

Total 0.0205 0.1072 0.3001 6.0000e-
004

0.0394 1.6700e-
003

0.0410 0.0106 1.5400e-
003

0.0121 0.0000 49.0862 49.0862 1.7400e-
003

0.0000 49.1228

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3552 3.0178 1.9389 2.8100e-
003

0.2068 0.2068 0.1940 0.1940 0.0000 254.6161 254.6161 0.0641 0.0000 255.9618

Total 0.3552 3.0178 1.9389 2.8100e-
003

0.2068 0.2068 0.1940 0.1940 0.0000 254.6161 254.6161 0.0641 0.0000 255.9618

Mitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 8.7800e-
003

0.0896 0.1144 2.1000e-
004

6.0600e-
003

1.4200e-
003

7.4800e-
003

1.7300e-
003

1.3100e-
003

3.0400e-
003

0.0000 19.3165 19.3165 1.4000e-
004

0.0000 19.3195

Worker 0.0117 0.0176 0.1857 3.9000e-
004

0.0333 2.5000e-
004

0.0336 8.8500e-
003

2.3000e-
004

9.0800e-
003

0.0000 29.7698 29.7698 1.6000e-
003

0.0000 29.8033

Total 0.0205 0.1072 0.3001 6.0000e-
004

0.0394 1.6700e-
003

0.0410 0.0106 1.5400e-
003

0.0121 0.0000 49.0862 49.0862 1.7400e-
003

0.0000 49.1228

Mitigated Construction Off-Site

3.5 Architectural Coating - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0697 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0179 0.1131 0.0837 1.3000e-
004

9.7200e-
003

9.7200e-
003

9.7200e-
003

9.7200e-
003

0.0000 11.2343 11.2343 1.4600e-
003

0.0000 11.2650

Total 0.0876 0.1131 0.0837 1.3000e-
004

9.7200e-
003

9.7200e-
003

9.7200e-
003

9.7200e-
003

0.0000 11.2343 11.2343 1.4600e-
003

0.0000 11.2650

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.6000e-
004

1.2800e-
003

0.0135 3.0000e-
005

2.1700e-
003

2.0000e-
005

2.1900e-
003

5.8000e-
004

2.0000e-
005

5.9000e-
004

0.0000 2.0127 2.0127 1.1000e-
004

0.0000 2.0151

Total 8.6000e-
004

1.2800e-
003

0.0135 3.0000e-
005

2.1700e-
003

2.0000e-
005

2.1900e-
003

5.8000e-
004

2.0000e-
005

5.9000e-
004

0.0000 2.0127 2.0127 1.1000e-
004

0.0000 2.0151

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0697 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0179 0.1131 0.0837 1.3000e-
004

9.7200e-
003

9.7200e-
003

9.7200e-
003

9.7200e-
003

0.0000 11.2343 11.2343 1.4600e-
003

0.0000 11.2650

Total 0.0876 0.1131 0.0837 1.3000e-
004

9.7200e-
003

9.7200e-
003

9.7200e-
003

9.7200e-
003

0.0000 11.2343 11.2343 1.4600e-
003

0.0000 11.2650

Mitigated Construction On-Site
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3.5 Architectural Coating - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.6000e-
004

1.2800e-
003

0.0135 3.0000e-
005

2.1700e-
003

2.0000e-
005

2.1900e-
003

5.8000e-
004

2.0000e-
005

5.9000e-
004

0.0000 2.0127 2.0127 1.1000e-
004

0.0000 2.0151

Total 8.6000e-
004

1.2800e-
003

0.0135 3.0000e-
005

2.1700e-
003

2.0000e-
005

2.1900e-
003

5.8000e-
004

2.0000e-
005

5.9000e-
004

0.0000 2.0127 2.0127 1.1000e-
004

0.0000 2.0151

Mitigated Construction Off-Site

3.5 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2523 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0587 0.3780 0.3002 4.7000e-
004

0.0313 0.0313 0.0313 0.0313 0.0000 40.6818 40.6818 4.8000e-
003

0.0000 40.7826

Total 0.3110 0.3780 0.3002 4.7000e-
004

0.0313 0.0313 0.0313 0.0313 0.0000 40.6818 40.6818 4.8000e-
003

0.0000 40.7826

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.7600e-
003

4.1600e-
003

0.0438 9.0000e-
005

7.8600e-
003

6.0000e-
005

7.9200e-
003

2.0900e-
003

5.0000e-
005

2.1400e-
003

0.0000 7.0260 7.0260 3.8000e-
004

0.0000 7.0339

Total 2.7600e-
003

4.1600e-
003

0.0438 9.0000e-
005

7.8600e-
003

6.0000e-
005

7.9200e-
003

2.0900e-
003

5.0000e-
005

2.1400e-
003

0.0000 7.0260 7.0260 3.8000e-
004

0.0000 7.0339

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2523 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0587 0.3780 0.3002 4.7000e-
004

0.0313 0.0313 0.0313 0.0313 0.0000 40.6818 40.6818 4.8000e-
003

0.0000 40.7825

Total 0.3110 0.3780 0.3002 4.7000e-
004

0.0313 0.0313 0.0313 0.0313 0.0000 40.6818 40.6818 4.8000e-
003

0.0000 40.7825

Mitigated Construction On-Site
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3.5 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.7600e-
003

4.1600e-
003

0.0438 9.0000e-
005

7.8600e-
003

6.0000e-
005

7.9200e-
003

2.0900e-
003

5.0000e-
005

2.1400e-
003

0.0000 7.0260 7.0260 3.8000e-
004

0.0000 7.0339

Total 2.7600e-
003

4.1600e-
003

0.0438 9.0000e-
005

7.8600e-
003

6.0000e-
005

7.9200e-
003

2.0900e-
003

5.0000e-
005

2.1400e-
003

0.0000 7.0260 7.0260 3.8000e-
004

0.0000 7.0339

Mitigated Construction Off-Site

3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0209 0.2239 0.1482 2.2000e-
004

0.0126 0.0126 0.0116 0.0116 0.0000 21.0138 21.0138 6.3400e-
003

0.0000 21.1469

Paving 1.0300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0219 0.2239 0.1482 2.2000e-
004

0.0126 0.0126 0.0116 0.0116 0.0000 21.0138 21.0138 6.3400e-
003

0.0000 21.1469

Unmitigated Construction On-Site
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3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.8000e-
004

8.7000e-
004

9.1700e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.4699 1.4699 8.0000e-
005

0.0000 1.4715

Total 5.8000e-
004

8.7000e-
004

9.1700e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.4699 1.4699 8.0000e-
005

0.0000 1.4715

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0209 0.2239 0.1482 2.2000e-
004

0.0126 0.0126 0.0116 0.0116 0.0000 21.0138 21.0138 6.3400e-
003

0.0000 21.1469

Paving 1.0300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0219 0.2239 0.1482 2.2000e-
004

0.0126 0.0126 0.0116 0.0116 0.0000 21.0138 21.0138 6.3400e-
003

0.0000 21.1469

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.2932 1.0415 3.5941 7.8800e-
003

0.5380 0.0133 0.5513 0.1439 0.0122 0.1561 0.0000 630.6444 630.6444 0.0249 0.0000 631.1683

Unmitigated 0.2932 1.0415 3.5941 7.8800e-
003

0.5380 0.0133 0.5513 0.1439 0.0122 0.1561 0.0000 630.6444 630.6444 0.0249 0.0000 631.1683

4.1 Mitigation Measures Mobile

3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.8000e-
004

8.7000e-
004

9.1700e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.4699 1.4699 8.0000e-
005

0.0000 1.4715

Total 5.8000e-
004

8.7000e-
004

9.1700e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.4699 1.4699 8.0000e-
005

0.0000 1.4715

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Single Family Housing 418.88 436.04 379.28 1,420,422 1,420,422

Total 418.88 436.04 379.28 1,420,422 1,420,422

Miles Trip % Trip Purpose %

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

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.473353 0.065861 0.172473 0.156037 0.055870 0.009076 0.016433 0.039903 0.001120 0.001336 0.004897 0.000716 0.002924

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 85.4414 85.4414 4.6500e-
003

9.6000e-
004

85.8369

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 85.4414 85.4414 4.6500e-
003

9.6000e-
004

85.8369

NaturalGas 
Mitigated

7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

NaturalGas 
Unmitigated

7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Parking Lot 0 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

Single Family 
Housing

1.40619e
+006

7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

Total 7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Parking Lot 0 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

Single Family 
Housing

1.40619e
+006

7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

Total 7.5800e-
003

0.0648 0.0276 4.1000e-
004

5.2400e-
003

5.2400e-
003

5.2400e-
003

5.2400e-
003

0.0000 75.0396 75.0396 1.4400e-
003

1.3800e-
003

75.4963

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 30976 7.4940 4.1000e-
004

8.0000e-
005

7.5287

Single Family 
Housing

322193 77.9474 4.2400e-
003

8.8000e-
004

78.3083

Total 85.4414 4.6500e-
003

9.6000e-
004

85.8369

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2200e-
003

3.2200e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

Unmitigated 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2200e-
003

3.2200e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 30976 7.4940 4.1000e-
004

8.0000e-
005

7.5287

Single Family 
Housing

322193 77.9474 4.2400e-
003

8.8000e-
004

78.3083

Total 85.4414 4.6500e-
003

9.6000e-
004

85.8369

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0322 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4134 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.0700e-
003

0.0000 6.0000e-
005

0.0000 7.4000e-
004

7.4000e-
004

7.3000e-
004

7.3000e-
004

0.0000 10.5660 10.5660 2.0000e-
004

1.9000e-
004

10.6303

Landscaping 0.0146 5.3900e-
003

0.4612 2.0000e-
005

2.4900e-
003

2.4900e-
003

2.4900e-
003

2.4900e-
003

0.0000 0.7434 0.7434 7.6000e-
004

0.0000 0.7594

Total 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2300e-
003

3.2300e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

Unmitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 14.7980 0.0942 2.3600e-
003

17.5063

Unmitigated 14.7980 0.0942 2.3600e-
003

17.5078

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0322 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4134 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.0700e-
003

0.0000 6.0000e-
005

0.0000 7.4000e-
004

7.4000e-
004

7.3000e-
004

7.3000e-
004

0.0000 10.5660 10.5660 2.0000e-
004

1.9000e-
004

10.6303

Landscaping 0.0146 5.3900e-
003

0.4612 2.0000e-
005

2.4900e-
003

2.4900e-
003

2.4900e-
003

2.4900e-
003

0.0000 0.7434 0.7434 7.6000e-
004

0.0000 0.7594

Total 0.4613 5.3900e-
003

0.4613 2.0000e-
005

3.2300e-
003

3.2300e-
003

3.2200e-
003

3.2200e-
003

0.0000 11.3094 11.3094 9.6000e-
004

1.9000e-
004

11.3897

Mitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

2.86678 / 
1.80732

14.7980 0.0942 2.3600e-
003

17.5078

Total 14.7980 0.0942 2.3600e-
003

17.5078

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

2.86678 / 
1.80732

14.7980 0.0942 2.3600e-
003

17.5063

Total 14.7980 0.0942 2.3600e-
003

17.5063

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 10.4865 0.6197 0.0000 23.5010

 Unmitigated 10.4865 0.6197 0.0000 23.5010

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

51.66 10.4865 0.6197 0.0000 23.5010

Total 10.4865 0.6197 0.0000 23.5010

Unmitigated
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Single Family 
Housing

51.66 10.4865 0.6197 0.0000 23.5010

Total 10.4865 0.6197 0.0000 23.5010

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Highland Park Noise Impact Analysis 

EXECUTIVE SUMMARY 

This Noise Impact Analysis has been prepared to determine the noise exposure and the 
necessary noise mitigation measures for the proposed Highland Park single-family residential 
development (“Project”).  The Project site is located north of Base Line Street and west of 
Weaver Street in the City of Highland.  The purpose of this noise analysis is to ensure that the 
proposed development is compatible with the existing and future noise environment. 

ON-SITE TRAFFIC NOISE ANALYSIS 

The results of this analysis indicate that future vehicle noise from Base Line Street represents 
the principal source of community noise that will impact the Project site.  The Project will also 
experience some background traffic noise impacts from the Project’s internal roads, however 
due to the distance, topography and low traffic volume/speeds, traffic noise from these roads 
will not make a significant contribution to the noise environment.   With the following 
recommended noise mitigation measures shown on Exhibit ES-A, the on-site noise impacts will 
be less than significant. 

EXTERIOR NOISE MITIGATION 

To satisfy the City of Highland 65 dBA CNEL exterior noise level standards for single-family 
residential land use, the construction of a 3-foot high noise barrier for the outdoor (backyard) 
areas of lot 1 facing Base Line Street is required.  With the recommended noise barrier shown 
on Exhibit ES-A, the mitigated future exterior noise levels will range from 56.3 to 64.8 dBA 
CNEL.  This noise analysis shows that the recommended noise barriers will satisfy the City of 
Highland 65 dBA CNEL exterior noise level standards.  No further exterior noise mitigation is 
required. 

The recommended noise control barriers shall provide a weight of at least 4 pounds per square 
foot of face area with no decorative cutouts or line-of-sight openings between shielded areas 
and the roadways.  The noise barrier may be constructed using one of the following materials: 

• Masonry block 

• Stucco veneer over wood framing (or foam core), or 1 inch thick tongue and groove wood of 
sufficient weight per square foot 

• Glass (1/4 inch thick), or other transparent material with sufficient weight per square foot 

• Earthen berm 

• Any combination of these construction materials 

The barrier must present a solid face from top to bottom.  Unnecessary openings or decorative 
cutouts should not be made.  All gaps (except for weep holes) should be filled with grout or 
caulking. 
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INTERIOR NOISE MITIGATION 

To satisfy the City of Highland 45 dBA CNEL interior noise level criteria, lots facing Base Line 
Street will require a Noise Level Reduction (NLR) of up to 20.6 dBA and a windows closed 
condition requiring a means of mechanical ventilation (e.g. air conditioning).  In order to meet 
the City of Highland 45 dBA CNEL interior noise standards the Project shall provide the 
following or equivalent noise mitigation measures: 

• Windows: All windows and sliding glass doors shall be well fitted, well weather-stripped 
assemblies and shall have a minimum sound transmission class (STC) rating of 27.   

• Doors: All exterior doors shall be well weather-stripped solid core assemblies at least one and 
three-fourths-inch thick.  

• Roof: Roof sheathing of wood construction shall be well fitted or caulked plywood of at least 
one-half inch thick. Ceilings shall be well fitted, well sealed gypsum board of at least one-half 
inch thick. Insulation with at least a rating of R-19 shall be used in the attic space.   

• Ventilation: Arrangements for any habitable room shall be such that any exterior door or 
window can be kept closed when the room is in use. A forced air circulation system (e.g. air 
conditioning) shall be provided which satisfies the requirements of the Uniform Mechanical 
Code.  

With the recommended interior noise mitigation measures provided in this study, the proposed 
Highland Park residential project is expected to meet the City of Highland 45 dBA CNEL interior 
noise level standards for residential development.   
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1 INTRODUCTION 

This noise analysis has been completed to determine the noise impacts associated with the 
development of the proposed Highland Park (“Project”).  This noise study briefly describes the 
proposed Project, provides information regarding noise fundamentals, describes the local 
regulatory setting, provides the study methods and procedures for traffic noise analysis, and 
evaluates the future exterior noise environment. 

1.1 SITE LOCATION 

The proposed Highland Park site is located north of Base Line Street and west of Weaver Street 
in the City of Highland, as shown on Exhibit 1-A.  The Project site is currently occupied by an 
existing single-family residential dwelling.  Existing residential land uses are located to the 
north, west, east, and south of the Project site across Base Line Street.  The Project site is 
located approximately 3.5 miles northeast of the San Bernardino International Airport and 
approximately 2.5 miles north of the Redlands Municipal Airport. 

1.2 PROJECT DESCRIPTION 

The Project consists of the development of up to 44 single-family detached dwelling units, as 
shown on Exhibit 1-B.  A water quality basin is proposed at the southwest corner of the site on 
lot 46, and a park is proposed for lot 45 within the Project site. 
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EXHIBIT 1-A:  LOCATION MAP 
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EXHIBIT 1-B:  SITE PLAN 
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2 FUNDAMENTALS 

Noise has been simply defined as "unwanted sound."  Sound becomes unwanted when it 
interferes with normal activities, when it causes actual physical harm or when it has adverse 
effects on health.  Noise is measured on a logarithmic scale of sound pressure level known as a 
decibel (dB).  A-weighted decibels (dBA) approximate the subjective response of the human ear 
to broad frequency noise source by discriminating against very low and very high frequencies of 
the audible spectrum.  They are adjusted to reflect only those frequencies which are audible to 
the human ear.  Exhibit 2-A presents a summary of the typical noise levels and their subjective 
loudness and effects that are described in more detail below. 

EXHIBIT 2-A:  TYPICAL NOISE LEVELS 

Source: Environmental Protection Agency Office of Noise Abatement and Control, Information on Levels of Environmental Noise Requisite to 
Protect Public Health and Welfare with an Adequate Margin of Safety (EPA/ONAC 550/9-74-004) March 1974. 

2.1 RANGE OF NOISE 

Since the range of intensities that the human ear can detect is so large, the scale frequently 
used to measure intensity is a scale based on multiples of 10, the logarithmic scale.  The scale 
for measuring intensity is the decibel scale.  Each interval of 10 decibels indicates a sound 
energy ten times greater than before, which is perceived by the human ear as being roughly 
twice as loud.(1)  The most common sounds vary between 40 dBA (very quiet) to 100 dBA (very 
loud).  Normal conversation at three feet is roughly at 60 dBA, while loud jet engine noises 
equate to 110 dBA at approximately 100 feet, which can cause serious discomfort.(2)  Another 
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important aspect of noise is the duration of the sound and the way it is described and 
distributed in time.   

2.2 NOISE DESCRIPTORS 

Environmental noise descriptors are generally based on averages, rather than instantaneous, 
noise levels.  The most commonly used figure is the equivalent level (Leq).  Equivalent sound 
levels are not measured directly but are calculated from sound pressure levels typically 
measured in A-weighted decibels (dBA).  The equivalent sound level (Leq) represents a steady 
state sound level containing the same total energy as a time varying signal over a given sample 
period.   

Peak hour or average noise levels, while useful, do not completely describe a given noise 
environment.  Noise levels lower than the peak hour may be disturbing if they occur during 
times when quiet is most desirable, namely evening and nighttime (sleeping) hours.  To account 
for this, the Community Noise Equivalent Level (CNEL), representing a composite twenty-four 
hour noise level is utilized.  The CNEL is the weighted average of the intensity of a sound, with 
corrections for time of day, and averaged over 24 hours.  The time of day corrections require 
the addition of 5 decibels to dBA Leq sound levels in the evening from 7:00 p.m. to 10:00 p.m., 
and the addition of 10 decibels to dBA Leq sound levels at night between 10:00 p.m. and 7:00 
a.m. These additions are made to account for the noise-sensitive time periods during the 
evening and night hours when sound appears louder.  CNEL does not represent the actual 
sound level heard at any particular time, but rather represents the total sound exposure.  The 
City of Highland relies on the 24-hour CNEL level to assess land use compatibility with 
transportation related noise sources. 

2.3 SOUND PROPAGATION 

When sound propagates over a distance, it changes in level and frequency content. The manner 
in which noise reduces with distance depends on the following factors. 

2.3.1 GEOMETRIC SPREADING 

Sound from a localized source (i.e., a stationary point source) propagates uniformly outward in 
a spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each 
doubling of distance from a point source.  Highways consist of several localized noise sources 
on a defined path and hence can be treated as a line source, which approximates the effect of 
several point sources. Noise from a line source propagates outward in a cylindrical pattern, 
often referred to as cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each 
doubling of distance from a line source.  

2.3.2 GROUND ABSORPTION 

The propagation path of noise from a highway to a receptor is usually very close to the ground. 
Noise attenuation from ground absorption and reflective wave canceling adds to the 
attenuation associated with geometric spreading.  Traditionally, the excess attenuation has also 
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been expressed in terms of attenuation per doubling of distance. This approximation is usually 
sufficiently accurate for distances of less than 200 ft.  For acoustically hard sites (i.e., sites with 
a reflective surface between the source and the receptor, such as a parking lot or body of 
water), no excess ground attenuation is assumed.  For acoustically absorptive or soft sites (i.e., 
those sites with an absorptive ground surface between the source and the receptor such as soft 
dirt, grass, or scattered bushes and trees), an excess ground attenuation value of 1.5 dB per 
doubling of distance is normally assumed. When added to the cylindrical spreading, the excess 
ground attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance from a 
line source. 

2.3.3 ATMOSPHERIC EFFECTS 

Receptors located downwind from a source can be exposed to increased noise levels relative to 
calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 
increased at large distances (e.g., more than 500 ft) due to atmospheric temperature inversion 
(i.e., increasing temperature with elevation). Other factors such as air temperature, humidity, 
and turbulence can also have significant effects.  

2.3.4 SHIELDING  

A large object or barrier in the path between a noise source and a receptor can substantially 
attenuate noise levels at the receptor. The amount of attenuation provided by shielding 
depends on the size of the object and the frequency content of the noise source. Shielding by 
trees and other such vegetation typically only has an “out of sight, out of mind” effect.  That is, 
the perception of noise impact tends to decrease when vegetation blocks the line-of-sight to 
nearby resident.  However, for vegetation to provide a substantial, or even noticeable, noise 
reduction, the vegetation area must be at least 15 feet in height, 100 feet wide and dense 
enough to completely obstruct the line-of sight between the source and the receiver.  This size 
of vegetation may provide up to 5 dBA of noise reduction.  The FHWA does not consider the 
planting of vegetation to be a noise abatement measure.   

2.4 TRAFFIC NOISE PREDICTION 

Vehicle noise is a combination of the noise produced by the engine, exhaust, and tires on the 
roadway.  According to the Highway Traffic Noise Analysis and Abatement Policy and Guidance, 
provided by the Federal Highway Administration (FHWA), the level of traffic noise depends on 
three primary factors: the volume of the traffic, the speed of the traffic, and the vehicle mix 
within the flow of traffic.  Generally, the loudness of traffic noise is increased by heavier traffic 
volumes, higher speeds, and a greater number of trucks.(3)  A doubling of the traffic volume, 
assuming that the speed and vehicle mix do not change, results in a noise level increase of 3 
dBA.  The vehicle mix on a given roadway may also have an effect on community noise levels.  
As the number of medium and heavy trucks increases and becomes a larger percentage of the 
vehicle mix, adjacent noise level impacts will increase.   
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2.5 NOISE CONTROL 

Noise control is the process of obtaining an acceptable noise environment for a particular 
observation point or receptor by controlling the noise source, transmission path, receptor, or all 
three.  This concept is known as the source-path-receptor concept.  In general, noise control 
measures can be applied to any and all of these three elements. 

2.6 NOISE BARRIER ATTENUATION 

Effective noise barriers can reduce noise levels by 10 to 15 dBA, cutting the loudness of traffic 
noise in half.  A noise barrier is most effective when placed close to the noise source or 
receptor.  Noise barriers, however, do have limitations.  For a noise barrier to work, it must be 
high enough and long enough to block the path of the noise source.  (3) 

2.7 LAND USE COMPATIBILITY WITH NOISE 

Some land uses are more tolerant of noise than others.  For example, schools, hospitals, 
churches and residences are more sensitive to noise intrusion than are commercial or industrial 
developments and related activities.  As ambient noise levels affect the perceived amenity or 
livability of a development, so too can the mismanagement of noise impacts impair the 
economic health and growth potential of a community by reducing the area’s desirability as a 
place to live, shop and work.  For this reason, land use compatibility with the noise 
environment is an important consideration in the planning and design process. 

The FHWA encourages State and Local government to regulate land development in such a way 
that noise-sensitive land uses are either prohibited from being located adjacent to a highway, 
or that the developments are planned, designed, and constructed in such a way that noise 
impacts are minimized. (4) 

2.8 COMMUNITY RESPONSE TO NOISE  

Community responses to noise may range from registering a complaint by telephone or letter, 
to initiating court action, depending upon each individual’s susceptibility to noise and personal 
attitudes about noise.  Several factors are related to the level of community annoyance 
including:   

• Fear associated with noise producing activities;  
• Socio-economic status and educational level;  
• Perception that those affected are being unfairly treated;  
• Attitudes regarding the usefulness of the noise-producing activity; 
• Belief that the noise source can be controlled. 

Approximately ten percent of the population has a very low tolerance for noise and will object 
to any noise not of their making.  Consequently, even in the quietest environment, some 
complaints will occur.  Another twenty-five percent of the population will not complain even in 
very severe noise environments.  Thus, a variety of reactions can be expected from people 
exposed to any given noise environment. (5)  Surveys have shown that about ten percent of the 
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people exposed to traffic noise of 60 dBA will report being highly annoyed with the noise, and 
each increase of one dBA is associated with approximately two percent more people being 
highly annoyed.  When traffic noise exceeds 60 dBA or aircraft noise exceeds 55 dBA, people 
may begin to complain.  (5) 

Despite this variability in behavior on an individual level, the population as a whole can be 
expected to exhibit the following responses to changes in noise levels.  An increase or decrease 
of 1 dBA cannot be perceived except in carefully controlled laboratory experiments, a change of 
3 dBA are considered barely perceptible, and changes of 5 dBA are considered readily 
perceptible. (3) 
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3 REGULATORY SETTING 
To limit population exposure to physically and/or psychologically damaging as well as intrusive 
noise levels, the federal government, the State of California, various county governments, and 
most municipalities in the state have established standards and ordinances to control noise.  In 
most areas, automobile and truck traffic is the major source of environmental noise.  Traffic 
activity generally produces an average sound level that remains fairly constant with time.  Air 
and rail traffic, and commercial and industrial activities are also major sources of noise in some 
areas.  Federal, state, and local agencies regulate different aspects of environmental noise.  
Federal and state agencies generally set noise standards for mobile sources such as aircraft and 
motor vehicles, while regulation of stationary sources is left to local agencies.   

3.1 STATE OF CALIFORNIA NOISE REQUIREMENTS 

The State of California regulates freeway noise, sets standards for sound transmission, provides 
occupational noise control criteria, identifies noise standards and provides guidance for local 
land use compatibility.  State law requires that each county and city adopt a General Plan that 
includes a Noise Element which is to be prepared according to guidelines adopted by the 
Governor’s Office of Planning and Research. (6)  The purpose of the Noise Element is to limit 
the exposure of the community to excessive noise levels.  In addition, the California 
Environmental Quality Act (CEQA) requires that all known environmental effects of a project be 
analyzed, including environmental noise impacts.   

3.2 STATE OF CALIFORNIA BUILDING CODE 

The State of California’s noise insulation standards are codified in the California Code of 
Regulations, Title 24, Building Standards Administrative Code, Part 2, and the California Building 
Code.  These noise standards are applied to new construction in California for the purpose of 
controlling interior noise levels resulting from exterior noise sources.  The regulations specify 
that acoustical studies must be prepared when noise-sensitive structures, such as residential 
buildings, schools, or hospitals, are developed near major transportation noise sources, and 
where such noise sources create an exterior noise level of 60 dBA CNEL or higher.  Acoustical 
studies that accompany building plans for noise-sensitive land uses must demonstrate that the 
structure has been designed to limit interior noise in habitable rooms to acceptable noise 
levels.  For new residential buildings, schools, and hospitals, the acceptable interior noise limit 
for new construction is 45 dBA CNEL.   
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3.3 CITY OF HIGHLAND GENERAL PLAN NOISE ELEMENT 

The City of Highland has adopted a Noise Element of the General Plan to control and abate 
environmental noise, and to protect the citizens of the City of Highland from excessive 
exposure to noise. (7)  The Noise Element specifies the maximum exterior and interior noise 
levels for new developments impacted by transportation noise sources such as arterial roads, 
freeways, airports and railroads.  In addition, the Noise Element identifies noise polices 
designed to protect, create, and maintain an environment free from noise that may jeopardize 
the health or welfare of sensitive receivers, or degrade quality of life.  To protect the City of 
Highland residents from excessive noise, the Noise Element contains the following three goals: 

7.1 Protect sensitive land uses and the citizens of Highland from annoying and excessive noise 
through diligent planning and regulation. 

7.2 Encourage the reduction of noise from transportation-related noise sources such as 
automobile and truck traffic. 

7.3 Protect residents from the effects of “spill over” or nuisance noise. 

The noise policies specified in the City of Highland Noise Element provide the guidelines 
necessary to satisfy these three goals.  To protect sensitive land uses from excessive noise (7.1), 
the City of Highland General Plan Noise Element requires appropriate mitigation for sensitive 
land uses in areas in excess of 65 dBA CNEL.  The Noise Element also provides several policies to 
reduce noise impacts from transportation-related noise sources (7.2), including requirements 
for traffic-generating new developments to propose mitigation measures, and encouraging the 
development of alternative transportation modes such as bicycle paths and pedestrian 
walkways.  To protect residents from the effects of “spill over” noise (7.3), the Noise Element 
requires commercial or stationary-source noise producing uses to comply with the City Noise 
Ordinance, and restricts the hours of construction for new developments. (7)  The City of 
Highland General Plan Noise Element is included in Appendix 3.1. 

3.3.1  LAND USE COMPATIBILITY 

The noise criteria identified in the City of Highland Noise Element are guidelines to evaluate the 
land use compatibility of transportation related noise.  The compatibility criteria , shown on 
Exhibit 3-A, provides the City with a planning tool to gauge the compatibility of land uses 
relative to existing and future exterior noise levels.   

The Community Noise and Land Use Compatibility (Table 7.3) matrix in the City of Highland 
General Plan provides guidelines to evaluate the acceptability of the transportation related 
noise level impacts.  Noise sensitive land uses such as single-family residences are considered 
normally acceptable with exterior noise levels below 60 dBA CNEL and conditionally acceptable 
with noise levels below 70 dBA CNEL.  For conditionally acceptable land use, new construction 
or development should be undertaken only after a detailed analysis of the noise reduction 
requirements is made and needed noise insulation features are included in the design.  
Conventional construction, but with closed windows and fresh air supply systems or air 
conditioning will normally suffice.  The City uses 65 dBA CNEL as the critical criterion for 
assessing the compatibility of noise-sensitive land uses such as the Project site (Goal 7.1, Policy 
5).(7) 
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3.3.2  NOISE STANDARDS 

The City of Highland Noise Element, Table 7.1, provides specific interior noise level standards 
for all land use categories based on the Municipal Code.  For noise sensitive residential uses, 
the Noise Element requires an interior noise level not to exceed 45 dBA CNEL.   

Based on the City of Highland land use compatibility guidelines and noise standards, this noise 
study has been prepared to satisfy an exterior noise level of 65 dBA CNEL and an interior noise 
level of less than 45 dBA CNEL.  This approach is consistent with Goal 7.1 Policy 5 and Table 7.1 
of the General Plan Noise Element included in Appendix 3.1. 

3.4 CITY OF HIGHLAND MUNICIPAL CODE NOISE ORDINANCE 

The most effective method to control community noise impacts from non-transportation noise 
sources (such as playgrounds, trash compactors, air-conditioning units, etc.) is through the 
application of a community noise ordinance.  For the purpose of this analysis, the noise impacts 
associated with this Project are controlled by the Noise Element of the General Plan. 
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EXHIBIT 3-A:  COMMUNITY NOISE AND LAND USE COMPATIBILITY 
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4 METHODS AND PROCEDURES 

The following section outlines the methods and procedures used to model and analyze the 
future traffic noise environment.   

4.1 FHWA TRAFFIC NOISE PREDICTION MODEL 

The estimated roadway noise impacts from vehicular traffic were calculated using a computer 
program that replicates the Federal Highway Administration (FHWA) Traffic Noise Prediction 
Model- FHWA-RD-77-108.(8)  The FHWA Model arrives at a predicted noise level through a 
series of adjustments to the Reference Energy Mean Emission Level (REMEL).  In California the 
national REMELs are substituted with the California Vehicle Noise (Calveno) Emission Levels.(9)  
Adjustments are then made to the REMEL to account for: the roadway classification (e.g., 
collector, secondary, major or arterial), the roadway active width (i.e., the distance between 
the center of the outermost travel lanes on each side of the roadway), the total average daily 
traffic (ADT), the travel speed, the percentages of automobiles, medium trucks, and heavy 
trucks in the traffic volume, the roadway grade, the angle of view (e.g., whether the roadway 
view is blocked), the site conditions ("hard" or "soft" relates to the absorption of the ground, 
pavement, or landscaping), and the percentage of total ADT which flows each hour throughout 
a 24-hour period.   

4.2 ON-SITE TRAFFIC NOISE PREDICTION MODEL INPUTS 

The on-site roadway parameters including the average daily traffic (ADT) volumes used for this 
study are presented on Table 4-1.  Based on the City of Highland General Plan Circulation 
Element, Figure 3-2, Base Line Street is classified as a 2-lane Special Secondary Highway.(10)  To 
predict the future on-site noise environment at the Project site, parameters including the 
number of lanes and daily volume thresholds were obtained from the City of Highland General 
Plan Environmental Impact Report (EIR), Table IV-O-8, for Base Line Street.  The traffic volumes 
shown on Table 4-1 reflect future long-range traffic conditions needed to assess the future on-
site traffic noise environment and to identify the appropriate noise mitigation measures that 
address the worst-case future conditions.  For the purposes of this analysis, soft site conditions 
were used to analyze the on-site traffic noise impacts for the Project study area.  Soft site 
conditions account for the sound propagation loss over natural surfaces such as normal earth 
and ground vegetation. 
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TABLE 4-1:  ON-SITE ROADWAY PARAMETERS 

Roadway Lanes Classification1 Traffic  
Volume2 

Speed  
(MPH)3 

Site  
Conditions 

Base Line St. 2 Special Secondary Hwy 14,600 40 Soft 
1 Source: City of Highland General Plan Circulation Element, September 2004. 
2 Roadway Daily Volume Thresholds per the City of Highland General Plan EIR, Chapter IV, Table IV-O-8. 
3 Posted speed limit on Base Line Street. 

Table 4-2 presents the time of day vehicle splits by vehicle type, and Table 4-3 presents the 
total traffic flow distributions (vehicle mixes) used for this analysis.  The vehicle mix provides 
the hourly distribution percentages of automobile, medium trucks and heavy trucks for input 
into the FHWA Model based on roadway types. 

TABLE 4-2:  TIME OF DAY VEHICLE SPLITS 

Time Period 
Vehicle Type 

Autos Medium Trucks Heavy Trucks 

Daytime (7am-7pm) 77.5% 84.8% 86.5% 
Evening (7pm-10pm) 12.9% 4.9% 2.7% 
Nighttime (10pm-7am) 9.6% 10.3% 10.8% 

Total: 100.0% 100.0% 100.0% 

TABLE 4-3:  DISTRIBUTION OF TRAFFIC FLOW BY VEHICLE TYPE (VEHICLE MIX) 

Roadway 
Total % Traffic Flow 

Total 
Autos Medium Trucks Heavy Trucks 

Base Line St. 97.42% 1.84% 0.74% 100% 

To predict the future noise environment at each lot within the Project site, coordinate 
information was collected to identify the noise transmission path between the noise source and 
receiver.  The coordinate information is based on the Project site plan showing the plotting of 
each lot in relationship to Base Line Street as shown in Appendix 4.1.   

The site plan was used to identify the relationship between the roadway centerline elevation, 
the pad elevation and the centerline distance to the noise barrier, and the building façade.  The 
exterior noise level impacts at the backyard and first floor patio receivers were placed five feet 
above the pad elevation and ten feet from the proposed barrier location or at the proposed 
building façade, whichever is greater.  All second floor receivers were located fourteen feet 
above the proposed finished floor elevation.  
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5 ON-SITE TRAFFIC NOISE IMPACTS 

An on-site exterior noise impact analysis has been completed to determine the traffic noise 
exposure and to identify potential necessary noise abatement measures for the proposed 
Highland Park.  It is expected that the primary source of noise impacts to the Project site will be 
traffic noise from Base Line Street.  The Project will also experience some background traffic 
noise impacts from the Project’s internal streets, however, due to the distance, topography and 
low traffic volume/speed, traffic noise from these roads will not make a significant contribution 
to the noise environment.   

5.1 ON-SITE EXTERIOR NOISE ANALYSIS 

Using the FHWA traffic noise prediction model and the parameters outlined in Tables 4-1 to 4-3, 
the expected future exterior noise levels for individual lots were calculated.  Table 5-1 presents 
a summary of future exterior noise level impacts in the outdoor living areas (backyards) for the 
single-family lots within the Project site.  The on-site traffic noise level impacts indicate that the 
lots facing Base Line Street will experience unmitigated exterior noise levels ranging from 56.3 
to 65.1 dBA CNEL.  The on-site traffic noise analysis calculations are provided in Appendix 5.1.   

To satisfy the City of Highland 65 dBA CNEL exterior noise level standards for single-family 
residential land use, the construction of a 3-foot high noise barrier for the outdoor (backyard) 
areas of lot 1 facing Base Line Street is required.  With the recommended noise barrier shown 
on Exhibit ES-A, the mitigated future exterior noise levels will range from 56.3 to 64.8 dBA 
CNEL.  This noise analysis shows that the recommended noise barriers will satisfy the City of 
Highland 65 dBA CNEL exterior noise level standards.  No further exterior noise mitigation is 
required. 
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TABLE 5-1:  EXTERIOR NOISE LEVELS (CNEL) 

Lot Roadway 
Unmitigated 
Noise Level  
(dBA CNEL) 

Mitigated  
Noise Level  
(dBA CNEL) 

Barrier  
Height 
(Feet) 

Top Of 
Barrier 

 Elevation  
(Feet) 

38 Base Line St. 56.3 –1 –1 –1 
39 Base Line St. 63.4 –1 –1 –1 
40 Base Line St. 63.7 –1 –1 –1 
41 Base Line St. 63.9 –1 –1 –1 
42 Base Line St. 64.3 –1 –1 –1 
43 Base Line St. 64.6 –1 –1 –1 
44 Base Line St. 64.8 –1 –1 –1 
1 Base Line St. 65.1 60.3 3.0' 1562' 

1 Lots without a recommended noise barrier. No exterior noise mitigation required. 

5.2 ON-SITE INTERIOR NOISE ANALYSIS 

To ensure that the interior noise levels comply with the City of Highland 45 dBA CNEL interior 
noise standards, future noise levels were calculated at the first and second floor building 
façades.   

5.2.1 NOISE LEVEL REDUCTION METHODOLOGY  

The interior noise level is the difference between the predicted exterior noise level at the 
building façade and the noise reduction of the structure.  Typical building construction will 
provide a Noise Level Reduction (NLR) of approximately 12 dBA with "windows open" and a 
minimum 25 dBA noise reduction with "windows closed."  However, sound leaks, cracks and 
openings within the window assembly can greatly diminish its effectiveness in reducing noise.  
Several methods are used to improve interior noise reduction, including: (1) weather-stripped 
solid core exterior doors; (2) upgraded dual glazed windows; (3) mechanical ventilation/air 
conditioning; and (4) exterior wall/roof assembles free of cut outs or openings.   
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5.2.2 INTERIOR NOISE LEVEL ASSESSMENT 

To provide the necessary interior noise level reduction, Tables 5-2 and 5-3 indicate that lots 
facing Base Line Street will require a windows closed condition and a means of mechanical 
ventilation (e.g. air conditioning).  Table 5-2 shows that the future unmitigated noise levels at 
the first floor building façade are expected to range from 56.2 to 64.6 dBA CNEL.  The first floor 
interior noise level analysis shows that the City of Highland 45 dBA CNEL interior noise level 
standards can be satisfied using standard windows with a minimum STC rating of 27.  Table 5-3 
shows that the future noise levels at the second floor building façade are expected to range 
from 56.2 to 65.6 dBA CNEL, and standard windows with a minimum STC rating of 27 will satisfy 
the City of Highland’s 45 dBA CNEL interior noise level standards.  The interior noise analysis 
shows that with the recommended interior noise mitigation measures described in the 
Executive Summary, the Project will satisfy the City of Highland 45 dBA CNEL interior noise level 
standards for single-family residential development.   

TABLE 5-2:  FIRST FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot Noise Level  
at Façade1 

Required 
Interior 
Noise 

Reduction2 

Estimated 
Interior 
Noise 

Reduction3 

Upgraded  
Windows4 

Interior 
Noise Level5 

38 56.2 11.2 25 No 31.2 
39 63.1 18.1 25 No 38.1 
40 63.1 18.1 25 No 38.1 
41 63.7 18.7 25 No 38.7 
42 64.1 19.1 25 No 39.1 
43 64.2 19.2 25 No 39.2 
44 64.6 19.6 25 No 39.6 
1 60.1 15.1 25 No 35.1 

1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 A minimum of 25 dBA noise reduction is assumed with standard building construction. 
4 Does the required interior noise reduction trigger upgraded windows with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 
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TABLE 5-3:  SECOND FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot Noise Level  
at Façade1 

Required 
Interior 
Noise 

Reduction2 

Estimated 
Interior 
Noise 

Reduction3 

Upgraded  
Windows4 

Interior 
Noise Level5 

38 56.2 11.2 25 No 31.2 
39 62.9 17.9 25 No 37.9 
40 62.9 17.9 25 No 37.9 
41 63.6 18.6 25 No 38.6 
42 64.0 19.0 25 No 39.0 
43 64.1 19.1 25 No 39.1 
44 64.5 19.5 25 No 39.5 
1 65.6 20.6 25 No 40.6 

1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 A minimum of 25 dBA noise reduction is assumed with standard building construction. 
4 Does the required interior noise reduction trigger upgraded windows with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 
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6 AIRPORT LAND USE COMPATIBILITY 

The Project site is located approximately 3.5 miles northeast of the San Bernardino 
International Airport and approximately 2.5 miles north of the Redlands Municipal Airport.  The 
Aircraft Noise Exposure contours of the San Bernardino International Airport and Redlands 
Municipal Airport are shown on Exhibit 6-A.(11)  The Project site is located outside of the 65 
dBA CNEL noise contours for the San Bernardino International Airport and Redlands Municipal 
Airport, as shown on Exhibit 6-A, and while aircraft flyovers will be heard, they will not 
significantly impact the proposed Project from a noise standpoint. 
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8 CERTIFICATION 

The contents of this noise study report represent an accurate depiction of the noise 
environment and impacts associated with the proposed Highland Park Project.  The information 
contained in this noise study report is based on the best available data at the time of 
preparation. If you have any questions, please contact me directly at (949) 660-1994 ext. 203. 

 

Bill Lawson, P.E., INCE 
Principal 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x203 
blawson@urbanxroads.com 

 

EDUCATION 

Master of Science in Civil and Environmental Engineering 
California Polytechnic State University, San Luis Obispo • December, 1993 

Bachelor of Science in City and Regional Planning 
California Polytechnic State University, San Luis Obispo • June, 1992 
 

PROFESSIONAL REGISTRATIONS 

PE – Registered Professional Traffic Engineer – TR 2537 • January, 2009 
AICP – American Institute of Certified Planners – 013011 • June, 1997–January 1, 2012 
PTP – Professional Transportation Planner • May, 2007 – May, 2013 
INCE – Institute of Noise Control Engineering • March, 2004 

PROFESSIONAL AFFILIATIONS 

ASA – Acoustical Society of America  
ITE – Institute of Transportation Engineers 

PROFESSIONAL CERTIFICATIONS 

Certified Acoustical Consultant – County of Orange • February, 2011 
FHWA-NHI-142051 Highway Traffic Noise Certificate of Training • February, 2013 
  

 

No. TR 2537 

Exp. 6-30-15 
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APPENDIX 3.1: 
 

CITY OF HIGHLAND GENERAL PLAN NOISE ELEMENT 
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Chapter 7. Noise 

INTRODUCTION 

Purpose and Function 
he everyday activities of residents, visitors and workers have the 
potential to generate a variety of noise sources in the City of 
Highland.  The San Bernardino International Airport (SBIA) is a 

public, full-service airport designed to serve the western United States 
with commercial and cargo air traffic.  The SBIA contains and is 
surrounded by multiple commercial and industrial properties, all of which 
have the potential to generate noise through their business activities.  
Highland also generates and draws a significant level of passenger and 
truck traffic through the City along the major roadways and highways, 
creating mobile sources of noise that can impact noise-sensitive land uses 
such as homes and schools. 

The Noise Element provides the goals and strategies necessary to ensure 
an appropriately quiet environment for the residents, employees and 
visitors in Highland.  Since the regulation of transportation noise sources 
such as roadway and aircraft primarily fall under either state or federal 
jurisdiction, local land use and development planning decisions are 
generally made in terms of limiting locations or volumes of such sources, 
of avoiding development in noise impact zones or in shielding impacted 
receiver sites.  

As development continues, the City shall carefully review proposals to 
ensure that land uses incompatible with the noise environment are 
avoided.  This Element identifies noise issues within the City and 
provides goals and policies aimed at minimizing noise conflicts and 
furthering the public health, safety and welfare.  

T 
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Element Components 
The Noise Element has been organized into three sections: 

• Introduction.  This section states the purpose of the Element, 
provides a brief introduction to the topic of noise and discusses 
other related plans and programs that affect the noise 
environment of Highland. 

• Noise Assessment and Modeling.  This section presents the findings 
and standards of the General Plan noise analysis on the buildout 
of the General Plan Land Use Plan. 

• Goals and Policies.  This section provides a discussion of noise 
issues that apply to one area of the City or apply Citywide.  Each 
of the issue discussions is followed by a series of goals and 
policies. 

Understanding Noise 
The principal characteristics of sound are its loudness (amplitude) and 
frequency (pitch).  The frequency of a sound is significant because the 
human ear is not equally sensitive to all frequencies.  At low frequencies, 
characterized as a rumble or roar, the ear is not very sensitive while at 
higher frequencies, characterized as a screech or a whine, the ear is most 
sensitive.  To reflect this varying sensitivity, an A-weighted decibel scale 
(dBA) is typically used to measure the perceived loudness of a sound. 

Noise refers to sound pressure variations audible to the ear.  The 
audibility of a sound depends on the amplitude and frequency of the 
sound and the individual’s capability to hear the sound.  Whether the 
sound is judged as noise depends largely on the listener’s current activity 
and attitude toward the sound source, as well as the amplitude and 
frequency of the sound.  To obtain convenient measurements and 
sensitivities at extremely low and high sound pressures, sound is 
measured in units of the decibel (dB).  A listener often judges an increase 
in sound levels of 10 dBA as a doubling of sound. Examples of the 
decibel level of various noise sources are shown in Figure 7.1. 
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Figure 7.1: Noise Levels of Familiar Sources 
  dBA   
     
  145   

Physically Painful  140  Sonic Boom 
Extremely Loud  135   

  130   
  125  Jet Takeoff at 200 feet 

Discomforting  120  Oxygen Torch 
  115  Dance Club 
  110  Motorcycle at 15 feet (unmuffled) 
  105  Power Mower at 3 feet 

Very Loud  100  Newspaper Press 
  95  Freight Train at 50 feet 
  90  Food Blender 
  85  Electric Mixer, Alarm Clock 
  80  Heavy Truck at 50 feet 
  75  Busy Street at 50 feet 
  70  Average Traffic at 100 feet,  

Loud  65   
  60  Dishwasher at 10 feet 
  55  Normal Conversation at 5 feet 
  50  Typical Daytime Suburban Background 
  45  Refrigerator 
  40  Bird Calls 
  35  Library 
  30   

Quiet  25   
  20  Motion Picture Studio 
  15   
  10  Leaves Rustling 
  5   
  0   

 

Ranges and Effects of Noise 

The most common sounds vary between 40 dBA (very quiet) and 
100 dBA (very loud).  Normal conversation at three feet is roughly 
at 60 dBA, while loud engine noises equate to 110 dBA, which can 
cause serious discomfort.  Physical health, psychological well-being, 
social cohesion, property values and economic productivity can all 
be affected by excessive amounts of noise. 

The effects of noise on people can be grouped into three general 
categories: subjective effects, such as annoyance and nuisance; 
interference with activities such as conversation and sleep; and 
physiological effects, for example, a startle or hearing loss.  

Noise Terminology 
dB (Decibel) – The unit of measure that denotes the 
ratio between two quantities that are proportional to 
power; the number of decibels corresponding to the 
ratio of the two amounts of power is based on a 
logarithmic scale. 

dBA (A-weighted decibel) – The A-weighted 
decibel scale discriminates against upper and lower 
frequencies in a manner approximating the sensitivity 
of the human ear.  The scale ranges from zero for 
the least perceptible sound to about 130 for the pain 
level. 

CNEL (Community Noise Equivalent Level) – The 
average equivalent A-weighted sound level during a 
24-hour day, obtained after the addition of five 
decibels to sound levels in the evening from 7:00 
p.m. to 10:00 p.m. and after the addition of 10 
decibels to sound levels in the night from 10:00 p.m. 
to 7:00 a.m.  CNEL and Ldn are the metrics used in 
this document to describe annoyance due to noise 
and to establish land use planning criteria for noise.  

L50 – The A-weighted sound level that is exceeded 
50 percent of the sample time.  Alternatively, the 
A-weighted sound level that is exceeded 30 minutes 
in a 60-minute period (similarly, L10, L25, etc.).  
These values are typically used to demonstrate 
compliance with noise restrictions included in the 
City noise ordinance. 

Leq (Equivalent Energy Level) – The average 
acoustic energy content of noise during the time it 
lasts.  The Leq of a time-varying noise and that of a 
steady noise are the same if they deliver the same 
acoustic energy to the ear during exposure, no 
matter what time of day they occur. 

Ldn (Day-Night Average Level) – The average 
equivalent A-weighted sound level during a 24-hour 
day, obtained after the addition of 10 decibels to 
sound levels in the night from 10:00 p.m. to 7:00 a.m.  
Note: CNEL and Ldn represent daily levels of noise 
exposure averaged on an annual or daily basis, while 
Leq represents the equivalent energy noise exposure 
for a shorter time period, typically one hour.  CNEL 
and Ldn are the metrics used in this document to 
describe annoyance due to noise and to establish 
land use planning criteria for noise. 

Noise Contours – Lines drawn around a noise 
source indicating equal levels of noise exposure. 
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Adverse reactions to noise generally increase with an increase in the 
difference between background or ambient noise and the noise 
generated from a particularly intrusive source such as a barking dog, 
traffic, aircraft or industrial operations.  In most situations, noise control 
measures must reduce noise by 5 to 10 dBA in order to effectively lower 
the perceived sound.  Therefore, loud, short duration noises from barking 
dogs and low-flying aircraft generally have little impact upon the 
Community Noise Equivalent Level (CNEL) levels of an area, due to 
the CNEL being a 24-hour weighted average of noise levels. 

Managing the Noise Environment 

There are a variety of strategies available for managing the City’s noise 
environment and preserving those qualities of peace and quiet that are 
essential and highly valued community assets.  Land use planning, 
transportation planning, project design mitigation, simple and 
sophisticated technical fixes, and acoustical barriers can be applied to 
address community noise compatibility issues.  

In areas subject to significant or potentially significant noise impacts, 
site planning and design standards are geared to provide noise impact 
mitigation. Other mitigation measures include the use of buffer zones 
consisting of earthen berms, walls and landscaping between sensitive 
land uses and roadways and other noise sources.  In addition, site 
planning and building orientation can provide shielding of outdoor living 
spaces and orient operable windows away from roadways. Effective 
acoustical materials can also be incorporated into building windows and 
walls that adequately reduce outdoor noise. 

Sensitive Noise Receptors 

A series of land uses have been deemed “noise-sensitive” by the State 
of California.  These land uses require a serene environment as part of 
the overall facility or residential experience.  Many of these facilities 
depend on low levels of sound to promote the well being of the 
occupants.  Land uses deemed noise-sensitive by the State of California 
include residences, schools, hospitals, rest homes, long-term care and 
mental care facilities.  Highland considers residential dwellings and 
institutional uses such as hospitals, convalescent homes and churches to 
be sensitive noise receptors.  Activities conducted in proximity to these 
facilities must consider the noise output and ensure that they don’t create 
unacceptable noise levels that may unduly affect the noise-sensitive uses.  

Relatively noise insensitive land uses include retail and office 
developments.  Land uses that are the least impacted by noise include 
industrial, manufacturing, utilities, agriculture, natural open space, 
undeveloped land, parking lots, rifle ranges, warehousing, liquid and 
solid waste facilities, salvage yards and transit terminals. 
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Related Plans and Program 
Other Elements 

The Noise Element is most closely related to the Land Use and Airport 
Elements.  The Land Use Element identifies land use patterns and 
policies to address land use compatibility.  The Airport Element addresses 
comprehensive issues related to the San Bernardino International and 
Redlands Municipal Airports, including noise. 

Municipal Code 

The City of Highland Municipal Code sets forth the City’s standards, 
guidelines and procedures concerning the regulation of noise use.  
Specifically, the Code includes Title 8, Health and Safety, which includes 
a chapter on noise control, and Title 16, Land Use and Development.  
Title 8 directly regulates noise while Title 16 lays out land use standards 
that indirectly regulate noise-generating and sensitive land uses.  These 
regulations are intended to implement the goals, objectives and policies 
of the General Plan; protect property values and the health and general 
well being of the public; and ensure that any negative effects of noise are 
minimized or completely avoided. 

The City categorizes land uses into designated noise zones to assign 
appropriate interior and exterior noise standards.  The appropriate 
interior and exterior noise standards are identified in Tables 7.1 and 7.2, 
respectively.   

 
Table 7.1:  City of Highland Interior Noise Standards 

Type of Land Use CNEL (dBA) 

Residential 45 

Educational/churches, other institutional uses 45 
General offices 50 
Retail stores, restaurants 55 
Manufacturing, warehousing 65 
Agricultural 55 
Sand and gravel operations 75 
Source: Chapter 8.50, Noise Control, City of Highland Municipal Code. 
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Table 7.2:  City of Highland Exterior Noise Standards 
Type of Land Use Time Interval CNEL (dBA) 

10:00 p.m. – 7:00 a.m. 55 
Residential 7:00 a.m. – 10:00 p.m. 60 

10:00 p.m. – 7:00 a.m. 60 Agricultural/Equestrian 7:00 a.m. – 10:00 p.m. 65 
10:00 p.m. – 7:00 a.m. 65 Commercial 7:00 a.m. – 10:00 p.m. 70 

Manufacturing or Industrial Any Time 75 
Open Space Any Time 75 
Source: Chapter 8.50, Noise Control, City of Highland Municipal Code. 

 

San Bernardino International Airport Plans 

The San Bernardino International Airport (SBD), located just outside 
the City’s southern boundary, has the capacity to provide regional air 
traffic for domestic and international service, both commercial and cargo, 
along with the necessary support facilities for major and smaller airlines.  
When adopted, the Airport Master Plan should contain standards and 
guidelines on the appropriate range and design of land uses within areas 
impacted by noise emanating from airport operations.  

Redlands Municipal Airport Land Use 
Compatibility Plan 

Redlands Municipal Airport (RMA) is a General Aviation facility located 
south of Highland near the Santa Ana Wash.  The Redlands Municipal 
Airport Land Use Compatibility Plan (LUCP) establishes procedures and 
criteria by which the City of Redlands can address, evaluate and review 
airport compatibility issues in the vicinity of the Redlands Municipal 
Airport.  The (LUCP) also serves to alert the City of Highland to the 
potential effects of air traffic from the Redlands Municipal Airport on 
land uses in southern Highland.   

Federal Regulations 

State routes and freeways that run through the City are subject to federal 
funding and, as such, are under the purview of the Federal Highway 
Administration (FHWA).  The FHWA has developed noise standards that 
are typically used for federally funded roadway projects or projects that 
require either federal or Caltrans review.  The Environmental Protection 
Agency is charged with the regulation of railroad noise under the Noise 
Control Act, which is enforced by the Federal Railroad Administration.  

 
For a more detailed discussion of issues and 
policies related to the San Bernardino 
International Airport and Redlands Municipal 
Airport, please refer to the Airport Element. 
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California Department of Health Services 

The California Department of Health Services (DHS) Office of Noise 
Control studied the correlation of noise levels and their effects on various 
land uses.  As a result, the DHS established four categories for judging 
the severity of noise intrusion on specified land uses.  Table 7.3 presents 
a land use compatibility chart for community noise prepared by the 
California Office of Noise Control to demonstrate land use compatibility.  
Whereas the interior and exterior noise standards presented in Tables 7.1 
and 7.2 provides limits on noise exposure for land uses from those 
sources of noise under the jurisdiction of the City, Table 7.3 provides 
planning guidelines for the review and approval of development 
applications in terms of the compatibility of land uses with the existing 
and future noise environment. 

 

40



HIGHLAND…A Great Place to Live 
 

7-8 March 2006 |  City of Highland General Plan
 

Table 7.3:  Community Noise and Land Use Compatibility 
 Community Noise Exposure Level Ldn or CNEL, dBA 

Land Uses Category 55 60 65 70 75 80 
    

 
 

 
  Residential-Low Density Single Family Dwellings, Duplexes and 

Mobile Homes    
 

 
 

 
 

 
  Residential Multi-Family Dwellings    

 
 

 

 
  

 
 Transient Lodging –  Motels, Hotels     
 

 
 

  

 
 Schools, Libraries, Churches, Hospitals, Nursing Homes 
 

    

 
   

 Auditoriums, Concert Halls, Amphitheaters 
     

 
  

 Sports Arena, Outdoor Spectator Sports 
    

 
 

 

  

  
Playgrounds, Neighborhood Parks    

   
 

 
 

 
 Golf Courses, Riding Stables, Water Recreation, Cemeteries     
 

 
  

   
 

 Commercial and Office Buildings      
 

  
 

 
 Industrial, Manufacturing, Utilities, Agriculture    

 
  

 

Explanatory Notes 

  

 

Normally Acceptable: 
Specified land use is satisfactory based upon the 
assumption that any buildings involved are of normal 
conventional construction without any special noise 
insulation requirements. 

 

 

Normally Unacceptable: 
New construction or development should generally be 
discouraged.  If new construction or development does 
proceed, a detailed analysis of the noise reduction 
requirements must be made with needed noise insulation 
features included in the design. Outdoor areas must be 
shielded. 

  

  

 

Conditionally Acceptable: 
New construction or development should be undertaken 
only after a detailed analysis of the noise reduction 
requirements is made and needed noise insulation 
features included in the design.  Conventional 
construction, but with closed windows and fresh air 
supply system or air conditioning will normally suffice. 
Outdoor environment will seem noisy. 

 

 

Clearly Unacceptable: 
New construction or development should generally not be 
undertaken.  Construction cost to make the indoor 
environment acceptable would be prohibitive and the 
outdoor environment would not be usable. 

Source: California Office of Noise Control 
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NOISE ASSESSMENT AND MODELING 
To understand and evaluate the impacts of land use patterns, traffic and 
individual developments on the noise environment, the General Plan 
Environmental Impact Report incorporates a comprehensive noise 
analysis of existing noise sources and projections of traffic volumes 
associated with the buildout of the General Plan.  Existing and future 
impacts have been modeled, with projected noise contours for the City’s 
roadways and freeways at buildout presented in Figure 7.2.  

Like all highly urbanized areas, the City of Highland is subject to noise 
from a myriad of sources.  The major source of noise is from mobile 
sources and most specifically, traffic traveling through the City on its 
various roadways and freeways.  Future noise impacts to the community 
are expected to be primarily generated by increasing traffic volumes.  

It is important to note that special attention to project specific site design 
may substantially reduce noise impacts below those projected; therefore, 
these estimates are considered to be conservative and unmitigated.  A 
wide range of design criteria affecting roadway engineering and traffic 
noise abatement include differences in final grade between the roadbed 
and the top of walls, spacing of intersections, setbacks and parkway 
widths, roadway composition and other considerations. 

42



43



7.  NOISE ELEMENT 
 

City of Highland General Plan  7-13
 

GOALS AND POLICIES 
This section contains a brief discussion and detailed policy direction for 
noise issues within Highland.  The first issue, Land Use Planning and 
Design, concerns the relationship between the design and approval of 
land uses and existing or potential noise sources.  The second issue, 
Transportation Related Noise Sources, considers impacts that can be 
created by the operation of motor vehicles, trucks, aircraft and railways 
in the City.  Non-Transportation-Related Noise Sources, the third issue, 
involves noise impacts created by business or residential activities, such 
as air conditioning units, mining activities, barking dogs or community 
events.  By following the policies associated with each issue, Highland 
will ensure compatible development, protect noise-sensitive land uses 
and minimize the effects of excessive and nuisance noise. 

In addition to these goals, it is important to note that additional land use 
direction is provided through other General Plan Elements, the 
Development Code and redevelopment efforts. 

Land Use Planning and Design 
As Highland grows, the City’s population, employment and commercial 
activity may generate more traffic and attract additional noise producing 
uses.  In addition, some undeveloped and underdeveloped areas are 
designated for land uses that may be noise-sensitive and are located in 
proximity to roadways and transit facilities.  For example, along Base 
Line, mixed-use and medium density residential development is 
encouraged to stimulate the development of vibrant commercial activity.  
In addition, some older neighborhoods in the southwestern portion of the 
City adjacent to the SBIA are currently located in areas that are 
transitioning to potential noise-generating business park and industrial 
uses.  

As a result, land use compatibility with noise is an important 
consideration in the planning and design process.  To identify potential 
mitigation to address noise abatement strategies, noise evaluations 
should be conducted when a proposed project places sensitive land uses 
and major noise generators within close proximity to each other.  The 
City’s Community Development Department currently uses the project 
review process to identify potential noise issues and works with 
developers or landowners to apply site planning and other design 
strategies to reduce noise impacts.  A developer, for example, could take 
advantage of the natural shape and contours of a site to arrange 
buildings and other uses in a manner that would reduce and possibly 
eliminate noise impacts. Examples of other site and architectural 
techniques could include:  

• Increasing the distance between noise source and receiver; 
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• Placing non-noise-sensitive land uses such as parking lots, 
maintenance facilities and utility areas between the noise source 
and receiver, while maintaining aesthetic considerations; 

• Using non-noise-sensitive structures such as garages to shield 
noise-sensitive areas; 

• Orienting buildings to shield outdoor spaces from a noise source; 
and 

• Locating bedrooms in residential developments on the side of the 
house facing away from major roads. 

GOAL 7.1 

Protect sensitive land uses and the citizens of Highland from annoying and 
excessive noise through diligent planning and regulation. 

Policies 

1) Enforce the City’s Noise Control Ordinance consistent with health 
and quality of life goals and employ effective techniques of noise 
abatement through such means as a noise ordinance, building 
codes and subdivision and zoning regulations. 

2) Encourage the use of site planning and architectural techniques 
such as alternative building orientation and walls combined with 
landscaping to mitigate noise to levels consistent with interior and 
exterior noise standards. 

3) Require mitigation where sensitive uses are to be placed along 
transportation routes to ensure compliance with interior and 
exterior noise standards. 

4) Consider the compatibility of proposed land uses with the noise 
environment when preparing, revising or reviewing development 
proposals. 

5) Prevent the siting of sensitive uses in areas in excess of 
established 65 dBA CNEL without appropriate mitigation.  
Special attention should be paid to potential development 
within the 65 dBA CNEL noise contour of the San Bernardino 
International Airport and mining operations of the Santa 
Ana River. 

6) Work with San Bernardino International Airport Authority 
to ensure that future airport planning activities encourage 
consistency with adopted City land use plans and minimize 
impacts on Highland’s economic development opportunities 
and quality of life. 
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7) Require that site-specific noise studies be conducted by a 
qualified acoustic consultant utilizing acceptable methodologies 
while reviewing the development of sensitive land uses or 
development that has the potential to impact sensitive land uses.  
Also require a site-specific noise study if the proposed 
development could potentially violate the noise provisions of the 
General Plan or City ordinance. 

Actions 

1) Coordinate with school districts to ensure that schools are located 
and designed so that: 

• interior noise in classrooms does not exceed 45 CNEL 

• noise exposure does not exceed 65 CNEL at classroom 
buildings; and 

• noise exposure does not exceed 70 CNEL on playgrounds 
and athletic fields. 

2) Coordinate with the San Bernardino International Airport 
Authority to minimize flight patterns over the City. 

3) When site and architectural design features cannot sufficiently 
reduce adverse noise levels, or cannot be economically provided, 
require the provision of noise barriers/berms, provided that noise 
barriers: 

• are sufficiently massive to prevent significant noise 
transmission and high enough to shield receiver from noise 
source; 

• noise barriers exhibit a minimum acceptable density of four 
pounds per square foot (equivalent to 3/4-inch plywood): 

• contain no cracks or openings; and 

• minimize the effect of flanking by bending the barrier back 
from the noise source at the end of the barrier. 

4) Require landscaping treatment to be provided in conjunction with 
noise barriers to provide visual relief and to reduce aesthetic 
impacts. 

5) Require realtors representing homebuyers in the vicinity of the 
gun club to inform new buyers of the existence of potential noise 
impacts associated with gunfire. 

6) Maintain a noise complaint file to document areas of excessive 
noise in the City. 
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Transportation-Related Noise Sources 
Highland’s proximity to southern Californian mountains, desert resorts 
and other cultural and recreational attractions draws a significant level of 
passenger and truck traffic through the City.  The City contains two major 
highways (State Routes 30 and 330) and a number of major arterials 
(such as Base Line and 5th Street), and sits next to the San Bernardino 
International Airport.  These transportation facilities, while important 
components to mobility and economic vitality, are the major contributors 
of noise in Highland.  Cost effective strategies to reduce their influence 
on the community noise environment are an essential part of the Noise 
Element. 

While local government has little direct control of transportation noise at 
the source, as these levels are set by state and federal agencies, the City 
does have some control over transportation noise that exceeds state 
and/or federal standards through the enforcement of the Municipal Code.  
The most effective method the City has to mitigate transportation noise is 
by reducing the impact of the noise onto the community through noise 
barriers and site design review.  The effect of a noise barrier is critically 
dependent on the distance between the noise source and the receiver.  
Noise attenuation from barriers occurs when the barrier penetrates the 
“line of sight” between the source and receiver; the greater the 
penetration or height of the barrier, the greater the noise reduction.  
Additional attenuation can be achieved depending upon the source of 
transportation-related noise.  

Roadways  

Roadways are one of the biggest sources of noise in the City. Everyday, 
thousands of vehicles travel through and around Highland.  Noise levels 
along roadways are determined by a number of traffic characteristics.  
The most important is the average daily traffic levels.  Additional factors 
include the percentage of trucks, vehicle speed, the time distribution of 
this traffic and gradient of the roadway. 

One way the City can control vehicle noise is through speed reduction.  
A change of just 5 miles per hour can change the resultant noise by 
approximately 1 to 2 dB.  The difference in noise associated with a 
reduction of 10 miles per hour could be roughly equivalent to reducing 
the traffic volume by one-half.  The City also has some control over 
traffic-generated noise through weight limitations and the designation of 
truck routes.  Medium trucks (i.e., those with a gross vehicle weight 
between 5 and 13.25 tons) produce as much acoustical energy as 
approximately 5 to 16 automobiles depending on the speed, with slower 
speeds demonstrating greater differential.  Similarly, heavy trucks (i.e., 
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those with a gross vehicle weight in excess of 13.25 tons) produce as 
much acoustical energy as 10 to 60 automobiles.  

The City can further reduce traffic-generated noise by ensuring that street 
paving is maintained and bumps and dips are minimized.  Poor paving 
causes vehicles to bounce and this bouncing exacerbates the noise due to 
the rattling of the vehicle.  This is especially important along those routes 
that realize augmented volumes of truck traffic.  Noise contours for the 
City’s roadways and freeways are presented in Figure 7.2.  Future 
conditions consider sound levels given the buildout of land uses and the 
roadway network, but do not consider sound attenuation measures such 
as soundwalls. 

Aircraft 

Highland is subject to the activities of the San Bernardino International 
Airport (SBIA) and the Redlands Municipal Airport (RMA).  Airport 
operations of the SBIA and RMA are of significant importance to the City 
of Highland because of their impacts to Highland’s safety, physical 
development and economic welfare.  In addition, local helicopter air 
traffic is commonplace throughout the City.  News and other helicopters 
(e.g., freeway traffic report helicopters) fly through the area.  Helicopter 
use for fire and police services and at local hospitals is considered as an 
emergency activity and is addressed by FAA regulations.   

GOAL 7.2 

Encourage the reduction of noise from transportation-related noise sources 
such as automobile and truck traffic. 

Policies 

1) Guide the location and design of transportation facilities to 
minimize the exposure of noise on noise-sensitive land uses. 

2) Employ noise mitigation practices, as necessary, when designing 
future streets and highways, and when improvements occur along 
existing road segments.  Mitigation measures should emphasize 
the establishment of natural buffers or setbacks between the 
arterial roadways and adjoining noise-sensitive areas.  

3) Require that development generating increased traffic and 
subsequent increases in the ambient noise level adjacent to noise-
sensitive land uses provide appropriate mitigation measures.  

4) Minimize truck traffic through residential neighborhoods. 

 
Specific policy direction on aircraft 
noise is provided in the Airport 
Element. 
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5) Encourage the development of alternative transportation modes 
such as bicycle paths and pedestrian walkways to minimize the 
number of automobile trips and noise.   

Actions 

1) Maintain roadways so that the paving is in good condition to 
reduce noise-generating cracks, bumps and potholes.  

2) Use the daily design capacity identified in the General Plan and 
the posted speed limit to quantify the design noise levels adjacent 
to transportation routes for mitigation purposes. 

3) Require evaluation of highway and arterial roadway extensions 
for potential noise impacts on existing and future land uses. 

4) Consider the effects of truck routes, truck traffic, posted speed 
limits and future motor vehicle volumes on noise levels adjacent 
to transportation routes when planning improvements to the 
circulation system. 

5) Work with Caltrans to landscape or install mitigation elements 
along freeways and highways adjacent to existing residential 
subdivisions or noise-sensitive uses to beautify the landscape and 
reduce noise, where appropriate. 

6) Monitor proposals for future transit systems and require noise 
control to be considered in the selection of transportation systems 
that may affect the City. 
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Non-Transportation-Related Noise Sources 
The City currently maintains a diversity of land uses, most of which 
generate their own noise.  Noise from one land use can “spill over” into 
other uses and can potentially create undesirable noise impacts.  
Industrial facilities generate noise through various processes that involve 
the use of heavy equipment and machinery.  However, even commercial 
facilities and residential units can generate noise from the use of heating, 
ventilating and air conditioning (HVAC) units.  

Restaurants, bars and entertainment establishments may use sound 
amplification equipment that operates well into the night. Residential 
areas are also subject to noise from the use of landscape maintenance 
equipment, barking dogs, etc.  Mixed-use areas that place residential uses 
alongside or above commercial uses can present their own challenges. 
Requiring that the commercial component meet a residential standard 
could make commercial operations difficult.  

Alternatively, applying a commercial standard to a mixed-use project 
could result in unacceptable noise levels at the residential portion of the 
structure/site.  Still, mixed-use projects offer several advantages from both 
an air quality and transportation perspective, and should be encouraged.  

One major stationary noise generator associated with mining and 
processing of sand and gravel operations is located southeast of the 
City’s boundary.  Noise generated from the gravel pit is produced by the 
use of vehicles and aggregate processing equipment.  Vehicles include 
bulldozers, loaders and other heavy machinery, as well as heavy trucks 
used to load finished aggregate products for delivery via public 
roadways.  Low frequency noise source emissions can be reduced by 
modifying equipment. 

Noise emissions from mineral extraction activities are most heavily 
concentrated within the processing area.  A combination of individual 
point noise sources and a diffuse collection of mobile equipment are the 
primary cause for the noise observed in the nearest residential 
neighborhoods north of the sand and gravel operations.   

GOAL 7.3 

Protect residents from the effects of “spill over” or nuisance noise. 

Policies 

1) Enforce the City’s Noise Control Ordinance so that new projects 
located in commercial or entertainment areas do not exceed 
stationary-source noise standards at the property line of 
proximate residential or commercial uses, as appropriate.  
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2) Prohibit new industrial uses from exceeding commercial or 
residential stationary-source noise standards at the most 
proximate land uses, as appropriate.  (Industrial noise may spill 
over to proximate industrial uses so long as the combined noise 
does not exceed the appropriate industrial standards.)  

3) Require that construction activities employ feasible and practical 
techniques to minimize noise impacts on adjacent uses.  
Particular emphasis shall be placed on the restriction of hours in 
which work other than emergency work may occur.  

4) Require that the hours of truck deliveries to commercial 
properties abutting residential uses be limited unless there is no 
feasible alternative or there are overriding transportation benefits 
by scheduling deliveries at another hour. 

5) Ensure that buildings are constructed to prevent adverse noise 
transmission between differing uses located in the same structure 
and individual residences in multi-family buildings. 

Actions 

1) As a condition of approval, limit non-emergency construction 
activities adjacent to existing noise-sensitive uses to daylight 
hours between 7:00 a.m. and 6:00 p.m.  Discourage construction 
on weekends or holidays except in the case of construction 
proximate to schools where these operations could disturb the 
classroom environment. 

2) Ensure that the design and placement of air conditioning units 
and pool equipment within residential areas is accomplished in a 
manner that does not intrude upon the peace and quiet of 
adjacent noise-sensitive uses. 

3) Encourage the use of portable noise barriers for heavy equipment 
operations performed within 100 feet of existing residences or 
make applicant provide evidence as to why the use of such 
barriers is infeasible.  
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 38

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

246.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

256.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,540.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-10.75

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -10.75 -1.20 0.000 0.000

-20.99 -10.74 -1.20 0.000 0.000

-0.80

-0.84

-0.93

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,540.000

1,542.297

1,548.006

256.488

256.297

255.910

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.6 53.7 51.9 45.9 55.154.5

47.3

48.2

45.8 39.5 37.9 46.646.4

46.8 37.8 39.0 47.547.4

Vehicle Noise: 56.9 55.1 52.3 47.2 56.355.8

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.6 53.7 51.9 45.9 55.154.5

47.3

48.2

45.8 39.5 37.9 46.646.4

46.8 37.8 39.0 47.547.4

Vehicle Noise: 56.9 55.1 52.3 47.2 56.355.8

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 39

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

77.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

87.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,546.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.72

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.69 -1.20 0.000 0.000

-20.99 -3.63 -1.20 0.000 0.000

-0.47

-0.56

-0.83

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,546.000

1,548.297

1,554.006

87.093

86.688

85.937

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.6 60.7 59.0 52.9 62.261.5

54.4

55.3

52.9 46.5 45.0 53.753.4

53.9 44.9 46.1 54.654.5

Vehicle Noise: 63.9 62.1 59.4 54.3 63.462.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.6 60.7 59.0 52.9 62.261.5

54.4

55.3

52.9 46.5 45.0 53.753.4

53.9 44.9 46.1 54.654.5

Vehicle Noise: 63.9 62.1 59.4 54.3 63.462.9

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 40

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

73.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

83.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,548.0

Barrier Elevation: 1,558.0

Pad Elevation: 1,558.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.39

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.36 -1.20 0.000 0.000

-20.99 -3.31 -1.20 0.000 0.000

-0.51

-0.61

-0.89

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,548.000

1,550.297

1,556.006

82.813

82.428

81.743

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.7

55.7

53.2 46.8 45.3 54.053.8

54.2 45.2 46.5 54.954.8

Vehicle Noise: 64.2 62.4 59.7 54.6 63.763.2

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.7

55.7

53.2 46.8 45.3 54.053.8

54.2 45.2 46.5 54.954.8

Vehicle Noise: 64.2 62.4 59.7 54.6 63.763.2

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 41

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

70.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

80.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,550.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.13

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.10 -1.20 0.000 0.000

-20.99 -3.05 -1.20 0.000 0.000

-0.55

-0.66

-0.97

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,550.000

1,552.297

1,558.006

79.538

79.180

78.576

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.2 61.3 59.6 53.5 62.762.1

55.0

55.9

53.5 47.1 45.6 54.354.0

54.5 45.5 46.7 55.255.1

Vehicle Noise: 64.5 62.7 60.0 54.9 63.963.4

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.2 61.3 59.6 53.5 62.762.1

55.0

55.9

53.5 47.1 45.6 54.354.0

54.5 45.5 46.7 55.255.1

Vehicle Noise: 64.5 62.7 60.0 54.9 63.963.4

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 42

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

66.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

76.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,552.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.76

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.73 -1.20 0.000 0.000

-20.99 -2.69 -1.20 0.000 0.000

-0.62

-0.74

-1.09

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,552.000

1,554.297

1,560.006

75.181

74.865

74.379

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.6 61.7 59.9 53.9 63.162.5

55.3

56.3

53.8 47.5 45.9 54.654.4

54.9 45.8 47.1 55.655.4

Vehicle Noise: 64.9 63.1 60.3 55.2 64.363.8

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.6 61.7 59.9 53.9 63.162.5

55.3

56.3

53.8 47.5 45.9 54.654.4

54.9 45.8 47.1 55.655.4

Vehicle Noise: 64.9 63.1 60.3 55.2 64.363.8

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 43

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

63.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

73.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,554.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.47

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.45 -1.20 0.000 0.000

-20.99 -2.41 -1.20 0.000 0.000

-0.68

-0.82

-1.20

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,554.000

1,556.297

1,562.006

71.924

71.640

71.253

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8

55.6

56.6

54.1 47.8 46.2 54.954.7

55.1 46.1 47.4 55.855.7

Vehicle Noise: 65.1 63.4 60.6 55.5 64.664.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8

55.6

56.6

54.1 47.8 46.2 54.954.7

55.1 46.1 47.4 55.855.7

Vehicle Noise: 65.1 63.4 60.6 55.5 64.664.1

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 44

Road Name: Base Line St.

Scenario: Backyard No Wall

14,600

10%

61.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

71.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,556.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.26

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.24 -1.20 0.000 0.000

-20.99 -2.22 -1.20 0.000 0.000

-0.79

-0.94

-1.36

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,556.000

1,558.297

1,564.006

69.635

69.408

69.174

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.4 63.663.0

55.8

56.8

54.3 48.0 46.4 55.154.9

55.3 46.3 47.5 56.055.9

Vehicle Noise: 65.4 63.6 60.8 55.7 64.864.3

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.4 63.663.0

55.8

56.8

54.3 48.0 46.4 55.154.9

55.3 46.3 47.5 56.055.9

Vehicle Noise: 65.4 63.6 60.8 55.7 64.864.3

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 1

Road Name: Base Line St.

Scenario: Backyard With Wall

14,600

10%

58.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

68.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,561.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 3.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-1.91

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-6.320 -9.320

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -1.91 -1.20 -6.800 -9.800

-20.99 -1.94 -1.20 0.000 0.000

0.14

0.20

-0.43

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,561.000

1,563.297

1,569.006

65.956

65.963

66.280

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.5 62.6 60.8 54.7 64.063.4

56.2

57.0

54.7 48.3 46.8 55.455.2

55.6 46.6 47.8 56.356.2

Vehicle Noise: 65.7 63.9 61.2 56.1 65.164.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

58.1 56.2 54.5 48.4 57.657.0

49.4

57.0

47.9 41.5 40.0 48.648.4

55.6 46.6 47.8 56.356.2

Vehicle Noise: 60.9 59.3 55.3 51.5 60.360.0

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 38

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

246.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

261.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,540.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-10.88

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

15.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -10.88 -1.20 0.000 0.000

-20.99 -10.87 -1.20 0.000 0.000

-0.45

-0.49

-0.58

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,540.000

1,542.297

1,548.006

261.479

261.291

260.912

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.5 53.6 51.8 45.8 55.054.4

47.2

48.1

45.7 39.3 37.8 46.546.2

46.7 37.6 38.9 47.447.3

Vehicle Noise: 56.7 54.9 52.2 47.1 56.255.7

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.5 53.6 51.8 45.8 55.054.4

47.2

48.1

45.7 39.3 37.8 46.546.2

46.7 37.6 38.9 47.447.3

Vehicle Noise: 56.7 54.9 52.2 47.1 56.255.7

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 39

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

77.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

91.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,546.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-4.01

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

14.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.98 -1.20 0.000 0.000

-20.99 -3.93 -1.20 0.000 0.000

-0.23

-0.31

-0.54

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,546.000

1,548.297

1,554.006

91.089

90.701

89.984

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.4 60.5 58.7 52.6 61.961.3

54.1

55.0

52.6 46.2 44.7 53.453.1

53.6 44.6 45.8 54.354.2

Vehicle Noise: 63.6 61.8 59.1 54.0 63.162.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.4 60.5 58.7 52.6 61.961.3

54.1

55.0

52.6 46.2 44.7 53.453.1

53.6 44.6 45.8 54.354.2

Vehicle Noise: 63.6 61.8 59.1 54.0 63.162.6

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 40

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

73.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

91.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,548.0

Barrier Elevation: 1,558.0

Pad Elevation: 1,558.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.99

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

18.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.97 -1.20 0.000 0.000

-20.99 -3.92 -1.20 0.000 0.000

-0.13

-0.20

-0.43

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,548.000

1,550.297

1,556.006

90.830

90.479

89.855

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.4 60.5 58.7 52.7 61.961.3

54.1

55.0

52.6 46.2 44.7 53.453.2

53.6 44.6 45.8 54.354.2

Vehicle Noise: 63.6 61.8 59.1 54.0 63.162.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.4 60.5 58.7 52.7 61.961.3

54.1

55.0

52.6 46.2 44.7 53.453.2

53.6 44.6 45.8 54.354.2

Vehicle Noise: 63.6 61.8 59.1 54.0 63.162.6

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 41

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

70.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

83.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,550.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.37

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

13.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.34 -1.20 0.000 0.000

-20.99 -3.30 -1.20 0.000 0.000

-0.34

-0.44

-0.73

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,550.000

1,552.297

1,558.006

82.555

82.210

81.628

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.7

55.7

53.2 46.9 45.3 54.053.8

54.3 45.2 46.5 54.954.8

Vehicle Noise: 64.2 62.5 59.7 54.6 63.763.2

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.7

55.7

53.2 46.9 45.3 54.053.8

54.3 45.2 46.5 54.954.8

Vehicle Noise: 64.2 62.5 59.7 54.6 63.763.2

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 42

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

66.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

78.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,552.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.93

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

12.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.91 -1.20 0.000 0.000

-20.99 -2.87 -1.20 0.000 0.000

-0.47

-0.58

-0.92

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,552.000

1,554.297

1,560.006

77.203

76.894

76.421

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.4 61.5 59.8 53.7 62.962.3

55.2

56.1

53.7 47.3 45.8 54.554.2

54.7 45.6 46.9 55.455.2

Vehicle Noise: 64.7 62.9 60.2 55.1 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.4 61.5 59.8 53.7 62.962.3

55.2

56.1

53.7 47.3 45.8 54.554.2

54.7 45.6 46.9 55.455.2

Vehicle Noise: 64.7 62.9 60.2 55.1 64.163.6

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 43

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

63.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

77.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,554.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.83

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

14.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.81 -1.20 0.000 0.000

-20.99 -2.77 -1.20 0.000 0.000

-0.41

-0.53

-0.89

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,554.000

1,556.297

1,562.006

75.980

75.712

75.346

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.5 61.6 59.9 53.8 63.062.4

55.3

56.2

53.8 47.4 45.9 54.654.3

54.8 45.7 47.0 55.555.3

Vehicle Noise: 64.8 63.0 60.3 55.2 64.263.7

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.5 61.6 59.9 53.8 63.062.4

55.3

56.2

53.8 47.4 45.9 54.654.3

54.8 45.7 47.0 55.555.3

Vehicle Noise: 64.8 63.0 60.3 55.2 64.263.7

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 44

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

61.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

73.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,556.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.45

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

12.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.43 -1.20 0.000 0.000

-20.99 -2.41 -1.20 0.000 0.000

-0.62

-0.76

-1.18

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,556.000

1,558.297

1,564.006

71.673

71.453

71.225

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8

55.6

56.6

54.1 47.8 46.2 54.954.7

55.1 46.1 47.4 55.855.7

Vehicle Noise: 65.2 63.4 60.6 55.6 64.664.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8

55.6

56.6

54.1 47.8 46.2 54.954.7

55.1 46.1 47.4 55.855.7

Vehicle Noise: 65.2 63.4 60.6 55.6 64.664.1

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 1

Road Name: Base Line St.

Scenario: First Floor With Wall

14,600

10%

58.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

63.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,561.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 3.0

Observer Height (Above Pad): 5.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-1.41

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

5.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-7.600 -10.600

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -1.41 -1.20 -7.950 -10.950

-20.99 -1.41 -1.20 0.000 0.000

0.32

0.39

-0.60

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,561.000

1,563.297

1,569.006

61.144

61.150

61.140

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.9 63.1 61.3 55.2 64.563.9

56.7

57.6

55.2 48.8 47.2 55.955.7

56.1 47.1 48.3 56.856.7

Vehicle Noise: 66.2 64.4 61.7 56.6 65.665.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

57.3 55.5 53.7 47.6 56.956.3

48.7

57.6

47.2 40.8 39.3 48.047.8

56.1 47.1 48.3 56.856.7

Vehicle Noise: 60.7 59.1 54.7 51.3 60.159.8

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 38

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

246.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

261.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,540.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-10.90

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

15.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -10.90 -1.20 0.000 0.000

-20.99 -10.88 -1.20 0.000 0.000

-4.15

-4.26

-4.55

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,540.000

1,542.297

1,548.006

262.407

262.141

261.566

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.5 53.6 51.8 45.7 55.054.4

47.2

48.1

45.7 39.3 37.8 46.546.2

46.7 37.6 38.9 47.447.2

Vehicle Noise: 56.7 54.9 52.2 47.1 56.255.7

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

55.5 53.6 51.8 45.7 55.054.4

47.2

48.1

45.7 39.3 37.8 46.546.2

46.7 37.6 38.9 47.447.2

Vehicle Noise: 56.7 54.9 52.2 47.1 56.255.7

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 39

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

77.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

91.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,546.0

Barrier Elevation: 1,557.5

Pad Elevation: 1,557.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-4.16

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

14.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -4.11 -1.20 0.000 0.000

-20.99 -4.02 -1.20 0.000 0.000

-3.08

-3.36

-4.12

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,546.000

1,548.297

1,554.006

93.141

92.539

91.275

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.2 60.3 58.5 52.5 61.761.1

54.0

54.9

52.5 46.1 44.6 53.253.0

53.5 44.5 45.7 54.254.1

Vehicle Noise: 63.5 61.7 58.9 53.9 62.962.4

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.2 60.3 58.5 52.5 61.761.1

54.0

54.9

52.5 46.1 44.6 53.253.0

53.5 44.5 45.7 54.254.1

Vehicle Noise: 63.5 61.7 58.9 53.9 62.962.4

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 40

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

73.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

91.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,548.0

Barrier Elevation: 1,558.0

Pad Elevation: 1,558.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-4.13

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

18.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -4.09 -1.20 0.000 0.000

-20.99 -4.00 -1.20 0.000 0.000

-2.32

-2.60

-3.36

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,548.000

1,550.297

1,556.006

92.742

92.174

90.999

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.2 60.3 58.6 52.5 61.761.1

54.0

55.0

52.5 46.1 44.6 53.353.0

53.5 44.5 45.8 54.254.1

Vehicle Noise: 63.5 61.7 59.0 53.9 62.962.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.2 60.3 58.6 52.5 61.761.1

54.0

55.0

52.5 46.1 44.6 53.353.0

53.5 44.5 45.8 54.254.1

Vehicle Noise: 63.5 61.7 59.0 53.9 62.962.5

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 41

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

70.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

83.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,550.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.52

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

13.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.48 -1.20 0.000 0.000

-20.99 -3.38 -1.20 0.000 0.000

-3.55

-3.87

-4.75

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,550.000

1,552.297

1,558.006

84.494

83.912

82.723

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.2 53.1 62.461.7

54.6

55.6

53.1 46.7 45.2 53.953.6

54.2 45.1 46.4 54.954.7

Vehicle Noise: 64.1 62.3 59.6 54.5 63.663.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.2 53.1 62.461.7

54.6

55.6

53.1 46.7 45.2 53.953.6

54.2 45.1 46.4 54.954.7

Vehicle Noise: 64.1 62.3 59.6 54.5 63.663.1

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 42

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

66.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

78.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,552.0

Barrier Elevation: 1,558.5

Pad Elevation: 1,558.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-3.09

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

12.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -3.04 -1.20 0.000 0.000

-20.99 -2.95 -1.20 0.000 0.000

-4.02

-4.38

-5.34

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,552.000

1,554.297

1,560.006

79.046

78.482

77.357

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.3 61.4 59.6 53.6 62.862.2

55.0

56.0

53.5 47.2 45.6 54.354.1

54.6 45.6 46.8 55.355.2

Vehicle Noise: 64.5 62.8 60.0 54.9 64.063.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.3 61.4 59.6 53.6 62.862.2

55.0

56.0

53.5 47.2 45.6 54.354.1

54.6 45.6 46.8 55.355.2

Vehicle Noise: 64.5 62.8 60.0 54.9 64.063.5

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 43

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

63.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

77.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,554.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.97

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

14.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.93 -1.20 0.000 0.000

-20.99 -2.84 -1.20 0.000 0.000

-3.61

-3.98

-4.98

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,554.000

1,556.297

1,562.006

77.679

77.149

76.117

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.4 61.5 59.7 53.7 62.962.3

55.1

56.1

53.6 47.3 45.7 54.454.2

54.7 45.7 46.9 55.455.3

Vehicle Noise: 64.7 62.9 60.1 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.4 61.5 59.7 53.7 62.962.3

55.1

56.1

53.6 47.3 45.7 54.454.2

54.7 45.7 46.9 55.455.3

Vehicle Noise: 64.7 62.9 60.1 55.0 64.163.6

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 44

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

61.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

73.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,556.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-2.59

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

12.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -2.54 -1.20 0.000 0.000

-20.99 -2.46 -1.20 0.000 0.000

-4.46

-4.87

-5.96

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,556.000

1,558.297

1,564.006

73.226

72.727

71.791

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.1 54.1 63.362.7

55.5

56.5

54.0 47.7 46.1 54.854.6

55.1 46.1 47.3 55.855.7

Vehicle Noise: 65.0 63.3 60.5 55.4 64.564.0

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.1 54.1 63.362.7

55.5

56.5

54.0 47.7 46.1 54.854.6

55.1 46.1 47.3 55.855.7

Vehicle Noise: 65.0 63.3 60.5 55.4 64.564.0

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Highland Park

Job Number: 9368

Analyst: A. WolfeLot No: 1

Road Name: Base Line St.

Scenario: Second Floor With Wall

14,600

10%

58.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 1,460 vehicles

Centerline Dist. to Barrier:

63.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,561.0

Barrier Elevation: 1,559.0

Pad Elevation: 1,559.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 3.0

Observer Height (Above Pad): 14.0 feet

feet

40 mphVehicle Speed:

Near/Far Lane Distance: 32 feet

REMEL Traffic Flow Distance

0.20

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-1.52

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

5.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-17.03 -1.47 -1.20 0.000 0.000

-20.99 -1.41 -1.20 0.000 0.000

-5.83

-6.22

-7.22

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,561.000

1,563.297

1,569.006

62.105

61.702

61.065

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.8 62.9 61.2 55.1 64.463.8

56.6

57.6

55.1 48.7 47.2 55.955.7

56.1 47.1 48.4 56.856.7

Vehicle Noise: 66.1 64.3 61.6 56.5 65.665.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.8 62.9 61.2 55.1 64.463.8

56.6

57.6

55.1 48.7 47.2 55.955.7

56.1 47.1 48.4 56.856.7

Vehicle Noise: 66.1 64.3 61.6 56.5 65.665.1

76.31

81.16

67.36

Road Grade: 0.0%

feet

Wednesday, September 03, 2014
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17 December 2014;    
Revised 22 January 2015 
 
 
Mr. Raymond Dorame 
29300 Baseline Partners, LLC  
20201 SW Birch Street, Suite 100   
Newport Beach, California  92660 
 
Subject: Paleontological resource assessment, Highland 44 housing development, city of 

Highland, San Bernardino County, California  (APN 0288-562-03; Tentative Tract 
19915)    

 
Dear Mr. Dorame: 
 
Site Location:  A paleontological resource assessment has been completed for the proposed 
Highland 44 housing subdivision project site (Assessor’s Parcel Number [APN] 0288-562-
03; Tentative Tract 19915) in the city of Highland, San Bernardino County, California 
(Attachments 1 and 2).  The approximately eight-acre site is bounded on the south by Base 
Line Road, on the west and north by existing residential neighborhoods, and on the east by 
an undeveloped rural property.  On the U. S. Geological Survey 7.5-minute, 1:24,000-scale 
Redlands, California topographic quadrangle map, the project site is centrally located along 
the southern boundary of Section 35, Township 1 North, Range 3 West, San Bernardino 
Base and Meridian (Attachment 2).  The parcel itself consists of a disturbed (graded) rural 
property with a single residence and associated infrastructure.               
 
Geology:  Based on the published geologic map of the San Bernardino two-degree sheet 
(Attachment 3, after E. J. Bortugno and T. E. Spittler, 1986, Geologic map of the San 
Bernardino quadrangle, California, 1:250,000: California Division of Mines and Geology, 
Regional Geologic Map Series, San Bernardino quadrangle, Map 3A [Geology], sheet 1), 
the project site is located near the base of the San Bernardino Mountains along the frontal 
fault zone of the San Andreas Fault system.  Numerous alluvial fans are present along the 
frontal zone of the mountains (J. C. Matti, D. M. Morton, B. F. Cox, and K. J. Kendrick, 
2003, Geologic Map of the Redlands 7.5' Quadrangle, San Bernardino and Riverside 
Counties, California, Version 1.0: U. S. Geological Survey Open-File Report 03-302), and 
represent rapidly accumulated debris shed off the topographically higher mountainous areas 
that are immediately adjacent to the north of the property.  At the project site, the sediments 
are represented by very old (early to middle Pleistocene) alluvial-fan deposits (Qvof3) 
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consisting of a several-meter-thick, well consolidated, crudely stratified, poorly sorted, 
gravelly fine to very coarse sand unit overlying even older (early to middle Pleistocene) 
alluvial-fan deposits (Qvof2) that are as much as 30 meters thick (Matti et al., 2003, 
“Description of map units”).  Both units are capped by soil profiles having Bt horizons as 
much as two to three meters thick (Matti et al., 2003).  The main source of the alluvial-fan 
sediments is from the Elder Gulch drainage, which, subsequent to deposition of the 
sediments (i.e., Qvof3) on the site, incised itself down through the older fan materials to its 
current flow line.  Geomorphically, the project site is relatively flat lying, with a gentle slope 
to the south-southwest.    
 
Paleontological Sensitivity:  The degree of paleontological sensitivity of any particular area 
is based on a number of factors, including the documented presence of fossiliferous 
resources on a site or in nearby areas, the presence of documented fossils within a particular 
geologic formation or lithostratigraphic unit, and whether or not the original depositional 
environment of the sediments is one that might have been conducive to the accumulation of 
organic remains that might have become fossilized over time.  Late Quaternary (Holocene, 
or “modern”) alluvium and alluvial-fan deposits are generally considered to be geologically 
too young to contain significant nonrenewable paleontological resources (i.e., fossils), 
whereas older, Pleistocene (> 10,000 year old) alluvial-fan deposits in many areas of the 
Inland Empire of San Bernardino County and adjacent Riverside County have often yielded 
important Ice Age terrestrial vertebrate fossils, such as extinct mammoths, mastodons, giant 
ground sloths, extinct species of horse, bison, and camel, saber-toothed cats, and others.  
These fossiliferous Pleistocene sediments, which represent more distal areas at the toe of the 
fans or in the alluvial axial-valley sediments below, are accorded a high paleontological 
resource sensitivity.  However, the coarser-grained, high-energy deposits at the heads of 
alluvial fans in steep terrains have little likelihood of containing fossils and are accorded a 
low paleontological resource potential, and thus a low paleontological sensitivity.                   
 
Paleontological Potential:  The potential for discovering fossils in any lithologic or 
formational unit is first and foremost based on the original depositional environment that 
must have been conducive to the accumulation, and preservation, of organic remains 
through time.  For example, plutonic rocks (e.g., granitic rocks) do not have any potential to 
contain fossils, whereas metamorphic rocks only rarely yield fossils, and sedimentary rocks 
often contain the remains of past life forms.  High-energy deposits, such as landslide 
deposits or gravelly, coarse-grained alluvial-fan deposits in steep terrains, such as those 
across the project site, typically lack fossils because they represent (geologically) almost 
instantaneous depositional events and have had little time for the accumulation and burial of 
organic remains.  Thus, these types of sediments are accorded a low paleontological 
potential to yield nonrenewable paleontological resources, and are typically excluded from 
implementation of mitigation measures.  Furthermore, we are unaware of any fossils that 
may have been recovered during the construction phases of the adjacent residential 
neighborhoods. 
 
Field Survey:  An intensive pedestrian survey of the entire property was conducted for 
exposed archaeological and paleontological resources by a staff member of our firm (Mr. 
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EXECUTIVE SUMMARY 

 

PHASE I ENVIRONMENTAL SITE ASSESSMENT 

29300 Baseline Street, APN# 0288-562-03,  

City of Highland, San Bernardino County, California 92346 

 

 

INTRODUCTION 
 

The information presented in this report includes the results of our recent site reconnaissance, as well as a 

review of pertinent literature, and recent federal, state and local government agency records. Our field 

reconnaissance was performed by Mr. Oscar Holmes (Environmental Assistant), with data gathering and 

compilation performed by Mr. Edward Lump (Associate Geologist), and with oversight by Dr. Siamak 

Jafroudi President and Principal Engineer.  

 

SITE DESCRIPTION AND GENERAL INFORMATION 
 

• The subject site is located approximately 2.0 (±) miles east of the I-215 Freeway, between Weaver 

Street and Club View Drive in the City of Highland, San Bernardino County, California.  A map 

showing the general site location is included as Figure 1. 

 

• The site is comprised of one parcel of land identified as Assessor Parcel Number (APN) 0288-562-03, 

which encompasses approximately 8.0(±)-acres of land at 29300 Baseline Drive, Highland, 

California.  The property appears to be an inactive equestrian property. 

 

• The site is an irregular-shaped property that moderately slopes to the southwest.  Based upon the 

terraced nature of northern portion of the property, fill slopes exist onsite that appears to channel 

surface runoff to onsite drainage features, including but not limited to a concrete swale along the 

westerly and easterly site boundaries and a pathway overlying a subsurface canal (North Fork Canal) 

along the northerly property line. 
   

• Prior to development of the site vicinity by residential tracts, the area consists of moderately-sloping 

terrain, with natural drainage swales located within the westerly and easterly portions of the site 

(USGS, 2012).  Prior to development, site elevations ranged from approximately 1,560± feet above 

mean sea level (amsl) within the southwest portion of the site to approximately 1,600± feet amsl 

within the northern portion of the site.   

 

• Based upon our comparison of old topography from historical maps of the site and vicinity, it appears 

that portions of the former drainages in the western and northwestern portions of the site, as well as 

an old pond in the north central area, have been altered by grading, including leveling and backfilling.  

Additionally, there are signs of old fill in the northern portion of the site that was found (surficially) 

to include tree branches/stumps and crushed metal containers, and what appeared to be a square-

shaped area directly adjacent to the residence that has collapsed (suggesting backfilled excavation).  

As with any historically developed agricultural property, there is a potential for buried trash/debris to 

be encountered during site development.     

 

• There were three (3) permanent structures observed onsite during our site reconnaissance, consisting 

of the residence and two (2) storage structures. The residential structure consists of a single-family 
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residence with a two-story attachment on the rear. An oval asphalt-paved driveway is located along 

the front side of the residence.  In addition, there are four (4) relatively large, plastic aboveground 

water tanks near the southeastern portion of the site.  The structures are predominantly located on the 

southern portion of the property, near to Baseline Street.  Nine (9) wooden and metal animal feed 

sheds and/or corrals were observed on north to northeast side of the site. These small structures are 

now used for firewood storage areas, or were empty at the time of our site walk.  A plan showing the 

current location of the site is included as Figure 1.  

 

• Old farm equipment, a vehicle transport trailer, a camper shell, two (2) 3-axle trailers, a pickup truck 

with what appeared to contain three (3) petroleum product containers/tanks and heavily stained hoses, 

and two (2) areas of surface staining were observed within the subject property.  

 

• A partially buried, concrete brick-lined structure was observed in the northwestern portion of the 

property.  The structure had an exposed clay pipe on one end and concrete pipe exposed on the other.  

It appeared that this structure may have been a cistern.  In addition, concrete and clay pipe risers were 

noted throughout the northern portion of the site.  The use of these items is unknown, but may be 

associated (in part) with buried water lines and/or an onsite septic system. 

 

• Stored chemicals and debris observed onsite and around structures consisted of a lawnmower, old 

swamp cooler, small volume petroleum-based fluid containers, small volume household pesticides, a 

portable kerosene heater, empty vehicle gas tanks, lithographic ink containers, paint cans, glaze 

remover, plate etching chemical bottles, and fluorescent light bulbs. We also observed household 

trash, PVC pipes, concrete pipes, tires, batteries, and numerous 55-gallon metal drums, the majority 

of which appeared to be partially filled with concrete and/or gravel.  Two (2) of the drums, however, 

appeared to contain oil with product staining on the lid.  In the metal storage unit along the southwest 

side of the residence, we observed a battery, gas containers, small volume petroleum product 

containers, and assorted landscape equipment/tools.    

 

• One well and associated holding tank and aboveground (electric?) pump was observed on site during 

our reconnaissance. The well was located on the southeast portion of the site.  It is our understanding 

that this inactive well previous fed water to the existing aboveground water tanks.  

 

• Four (4) above ground water tanks were observed on the southeast side of the site, of approximately 

3,800 gallon capacity.  It is our understanding that the plastic tanks are used for landscaping and site 

water supply.     

 

• As noted above, we observed two (2) vehicle gas tanks, and two (2) 55-gallon metal drums on the 

north side of the site. All drums observed onsite, except these two (2), appeared to be either empty or 

contained gravel and/or concrete during our site walk.  No readily detectable petroleum staining was 

observed onsite during our site reconnaissance, with the exception of slab staining on the storage shed 

floor southeast of the residence, in the carport next to the storage shed, under a tractor trailer parked 

east of the residence, and in the metal storage shed northwest of the residence.  Overall, housekeeping 

was found to be poor.  

 

• Based on information obtained during this assessment, the site appears to have been developed for 

agricultural purposes (orchards) from at least 1930 to sometime before 1989, when the majority of the 

site was re-developed as equestrian property.  Sometime prior to 1994, orchard trees were completely 

removed from the southern portion of the site. Historical information reviewed during this 
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investigation includes aerial photographs (dating back to 1930), USGS topographical maps (dating 

back to 1901), and interviews. 

 

• Site vegetation consists of several mature pine trees and oak trees scattered throughout the property. 

A low cover of native grasses, weeds and leaves cover the property.  At the time of our site walk 

several trees and tree stumps were observed lying on the west to northwest side of the property, near 

the drainage. These trees extended from the south to the northwest side of the property, where we 

observed the dumped concrete, asphalt, empty cans of roofing tar, and remnants from a demolished 

fence. 
 

• No sites were identified in our search of various government agency database records, which appear 

to have impacted the soils or groundwater beneath the subject site. 

 

• There was no evidence of sumps, pits, pools, or lagoons identified during our site reconnaissance, 

except for the aforementioned concrete brick-lined cistern. 

 

RECOGNIZED ENVIRONMENTAL CONDITIONS 
 

Recognized environmental conditions are defined by the American Society of Testing and Materials 

(ASTM) as any hazardous substance or petroleum product under conditions that indicate an existing, past, 

or material threat of release into the structures, ground, groundwater, or surface water at the subject site.  

If the presences of recognized environmental conditions are identified on a subject site, it may warrant 

additional research, site investigation, and/or action.   

 

We have performed a Phase I Environmental Site Assessment in conformance with the scope and 

limitations of ASTM Practice E 1527 of the 8.0(±)-acre property at 29300 Baseline Avenue, in the City of 

Highland, California. Any exceptions to, or deletions from, this practice are described in section titled 

data gaps of this report. This assessment has revealed no evidence of recognized environmental 

conditions in connection with the property, except the following: 

 

• Based upon the historical use of the subject property as an orchard from at least 1930 to 1989, 

there is a potential for restricted agricultural chemicals (pesticides and herbicides, lead, arsenic, 

diesel) to have been utilized onsite.  This former usage may have resulted in agricultural chemical 

soil residues onsite that will require addressing prior to residential development of the property.   

 

• Numerous petroleum product and paint containers of various sizes were observed onsite during 

our field reconnaissance, the majority of which appeared to be in relatively good condition and/or 

empty.  There were, however, at least three (3) unlabeled 55-gallon drums (full to partially full), 

numerous car batteries and tires, and what appeared to a few 5-gallon buckets that contained 
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liquids with characteristics of petroleum products mixed with water.  In addition, floor staining 

was observed in the car port, storage shed northwest of the residence, and storage shed southwest 

of the residence.  The removal of these containers offsite to a suitable disposal facility should be 

conducted by an experienced and licensed hazardous waste contractor.    

 

• Although floor staining was observed within the storage sheds and car port onsite, visual 

observations of the color density and horizontal extent does not suggest a large volume of spilled 

petroleum products.  The proposed land use change from agricultural to residential, however, 

dictates that these areas are sampled and chemically characterized prior to removal and offsite 

disposal.   

 

As a result of the aforementioned recognized environmental concerns, Petra recommends, therefore, a 

limited Phase II Soil Residue Survey be completed onsite. A scope of work and cost proposal can be 

provided upon request.     

 

SITE CONSIDERATIONS 
 

The following items are not considered recognized environmental conditions in accordance with ASTM 

1527-13.  However, these items may warrant considerations in conjunction with any planned 

development activities. The information regarding possible actions relative to these items has been 

provided as guidance. 

 

1. If the inactive water well is to be abandoned, it is recommended that the abandonment be 

completed by a licensed water well contractor accordance with the California Well Standards as 

published by the California Department of Water Resources (Bulletin 74-81 and 74-90), with 

oversight provided by the appropriate agencies. 

 

2. It is unknown if there are any septic tanks or leach fields on the site. If any are encountered 

during site development, it is recommended that they be removed in accordance with current 

regulations. 

 

3. Due to the age of the residences (pre-1980), there is an elevated likelihood that asbestos 

containing materials and lead paint exist.  Petra recommends a pre-demolition survey of the 

onsite buildings be completed by a licensed asbestos consultant.  Removal of any asbestos and/or 

lead paint should be conducted by a licensed abatement contractor.    

 

4. As with any historic agricultural property, there is a potential for buried debris to be encountered 

during development of the site.  While Petra was not notified of any such buried debris, our field 

observations detected such a condition(s) in the northern and northwestern portions of the subject 

property.  As such, we recommend that any unanticipated buried containers/structures/debris 
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encountered during clearing and grubbing or grading be evaluated in-place by Petra prior to 

removal from the subsurface.  

 

5. It is recommended that all trash and dumped debris observed on the site be removed and disposed 

in accordance with current regulations. 
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PHASE I ENVIRONMENTAL SITE ASSESSMENT 

 

29300 Baseline Avenue, APN# 0288-562-03  

City of Highland, San Bernardino County, California 

 

INTRODUCTION 
 

The information presented in this report includes the results of our recent field reconnaissance, a review 

of various federal, state, and local government agency records, a review of previous reports for the site, 

and a review of historic aerial photographs and topographic maps for the site vicinity.  This report 

includes a summary of our findings, our opinion as to the current environmental condition of the site, and 

recommendations for additional work, if needed.  

 

Purpose  
 

This evaluation was conducted to determine if any recognized environmental conditions exist on the 

subject site.  Recognized environmental conditions are defined by the American Society for Testing and 

Materials (ASTM) as any hazardous substance or petroleum product under conditions that indicate an 

existing, past, or material threat of release into the structures, ground, groundwater, or surface water at the 

subject site.   

 

This evaluation is also intended to satisfy the requirement for conducting all appropriate inquiries into the 

previous ownership and uses of a property for the purposes of meeting the all appropriate inquiries 

provisions necessary to qualify for certain landowner liability protections under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA).  

 

We have performed this Phase I Environmental Site Assessment in conformance with the scope and 

limitations of the standards set forth in the ASTM Practice E 1527-13 and the EPA’s All Appropriate 

Inquiry (AAI) regulations 40 CFR Part 312.  The findings in this assessment are based upon published 

geologic and hydrogeologic reports and maps, and information (both documentary and oral) provided by 

the California Geological Survey, the United Stated Geological Survey, the County of San Bernardino 

and the City of Highland, Environmental Data Resources, Inc. (EDR)® (i.e., agency database search), and 

Petra’s field observations.  Some of this information, based on conditions not currently observable or 

measurable, but recorded by documents or orally reported by individuals, is subject to change over time.    
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Involved Parties  
 

This report was prepared by the Environmental Division of Petra Geotechnical, Inc. (Petra), at the request 

of Mastercraft Homes Group, LLC, for their exclusive use.  Use of this report or reliance thereon by other 

parties or projects is not authorized.  The report may not be suitable for other parties or other purposes. 

 

SCOPE OF PHASE I SITE ASSESSMENT 
 

The scope of this assessment included the following: 

 

1. Performing a site reconnaissance to identify the current conditions and land use of the subject site 

and adjoining properties, during which visual evidence of prior uses of the subject site and 

adjoining properties were noted.  The site reconnaissance included an observation of the site 

surface and the site perimeter. 

 

2. Researching historical land use of the subject site and vicinity by reviewing available historical 

aerial photographs, United States Geologic Survey (USGS) topographic maps, fire insurance 

maps, city directories, and other reasonably ascertainable maps and data. 

 

3. Conducting a search for environmental liens and Activities and Use Limitations (AULs) for the 

property.   

 

4. Performing a literature study to identify local and regional geological conditions. 

 

5. Obtaining and reviewing a search of pertinent federal, state, and local regulatory agency databases 

concerning environmental conditions on and in the vicinity of the site.  As specified in the ASTM 

and AAI standards, the following databases were searched using, at a minimum, the 

recommended search radius: 

   
• Federal National Priority List (NPL) site list, 

• Federal Delisted NPL site list, 

• Federal Comprehensive Environmental Response, Compensation, and Liability Information 

System (CERCLIS) site list, 

• Federal CERCLIS- No Further Remedial Action Planned (CERC-NFRAP) site list, 

• Federal Resource Conservation and Recovery Act Information (RCRA) Corrective Action 

Report (CORRACTS) facilities list, 

• Federal RCRA non-CORRACTS Treat, Store and Dispose (RCRA-TSD) facilities list, 

• Federal RCRA generators list, 

• Federal institutional control/engineering control registries, 

• Federal Emergency Response Notification System (ERNS) list, 

• State and tribal lists of hazardous waste sites identified for investigation or remediation 

including: State- and tribal-equivalent NPL, State, and tribal-equivalent CERCLIS lists, 

• State and tribal landfill and/or solid waste disposal site lists, 

• State and tribal leaking storage tank lists, 

• State and tribal registered storage tank lists, 

• State and tribal institutional control/engineering control registries, 

• State and tribal voluntary cleanup sites, and 
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• State and tribal Brownfield sites. 

 

In the interest of thoroughness, numerous non-ASTM and non-AAI required databases were also 

searched.  These databases are listed and discussed in the database search included within this 

report. 

 

6. Contacting and interviewing knowledgeable persons, such as property owners, managers, and 

representatives of local government agencies regarding historical site use and current site 

conditions, if possible.  

 

7. Evaluating the presence of recognized environmental conditions at the subject site through visual 

observation and research of reasonably ascertainable records.  Recognized environmental 

conditions may include the presence of hazardous materials, petroleum products, underground 

storage tanks, above ground storage tanks, drums, chemical containers, polychlorinated 

biphenyls, liquid or solid wastes, oil wells, and areas indicative of potential contamination 

including stained soils and/or pavement, stressed vegetation, drains, sumps, pits, ponds, lagoons, 

and odors. 

 

8. Preparing a report presenting the results of our investigation. 

 

Unless listed above, this assessment does not include any testing or sampling of materials (such as an 

assessment for the potential presence of methane or radon, asbestos or lead-based paints, or the sampling 

and testing of soil, air, surface water, or groundwater).  This investigation does not include evaluating the 

site for the presence of wetlands, regulatory compliance, or other items beyond the scope of ASTM E 

1527-13 or 40 CFR Part 312, nor is it an assessment for vapor intrusion as defined by ASTM E 2600-08. 

 

SITE OVERVIEW 
 

According to the Division of Oil, Gas, and Geothermal Resources (DOGGR) Online Mapping System 

(2013), the site is located in western portion of Section 35, Township 01 North, Range 03 West of the San 

Bernardino Base and Meridian.  Prior to development of the site vicinity by residential tracts, the area 

consists of moderately gently-sloping terrain, with natural drainage swales located within the westerly 

portion of the site, and offsite to the east (USGS, 2012).  Generally, site elevations range from 

approximately 1,560± feet above mean sea level (amsl) within the southwest portion of the site to 

approximately 1,600± feet amsl within the northern portion of the site.   

 

The subject site located at 29300 Baseline Street in the City of Highland, San Bernardino County, 

California.  The 8-acre property, currently an inactive equestrian site, consists of one (1) parcel of land 

designated as APN 0288-562-03.  Four (4) main structures currently exist on the subject property, 

including one (1), 1-story single-family residence with a rear 2-story addition; a carport; and two (2) 
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metal storage sheds.  In addition, four (4) 3,800 gallon plastic aboveground water tanks are located near 

the southeastern property boundary.   Farm equipment, tractor trailers, trailers, camper shells, and relict 

horse corrals/pens were also observed onsite during our site reconnaissance.  Topographically, the site 

consists of moderately sloping terrain to the southwest.  A plan showing the current configuration of the 

site is included as Figure 2. 

 

PREVIOUS LAND USE 
 

Based on information obtained during this assessment, the site appears to have been developed for 

agricultural purposes (orchards) from at least 1930 to sometime before 1989, when the majority of the site 

was re-developed as equestrian property.  Sometime prior to 1994, orchard trees were completely 

removed from the southern portion of the site.  Historical information reviewed during this investigation 

includes aerial photographs (dating back to 1930), USGS topographical maps (dating back to 1901), and 

interviews. 

 

It should be noted that EDR reports that there is no Sanborn™ Map coverage for the site vicinity.   

 

PREVIOUS REPORTS 

 
No previous reports were provided to Petra for review during this assessment.  

 

ENVIRONMENTAL SETTING 
 

The following section provides an overview of the regional and local geologic setting and includes 

information pertaining to groundwater conditions in the vicinity of the subject site.  Geotechnical hazard 

information (faults, landslides, etc.) is not part of this investigation.  This section does not constitute a 

geotechnical investigation of the subject site and should not be taken as such. 

 

Geology 
 

Geologically, the site lies within the northern portion of the Peninsular Ranges Geomorphic Province 

(CGS, 2002).  The Peninsular Range Province extends from the tip of Baja California north to the 

Transverse Ranges Geomorphic Province and is characterized by northwest trending mountain ranges 

separated by subparallel fault zones.  The San Bernardino Mountains, located directly north of the site, 

provides the boundary between the Peninsula Range Province and the Transverse Ranges Province.  In 

general, the province is underlain primarily of plutonic rock of the Southern California Batholith.  These 

rocks formed from the cooling of molten magma deep within the earth's crust.  Intense heat associated 



MASTERCRAFT HOMES GROUP, LLC January 31, 2014 

29300 Baseline Avenue, City of Highland, California J.N. 13-627 

Page 5 

 

 

 

with the plutonic magma metamorphosed the ancient sedimentary rocks into which the plutons intruded. 

The Peninsular Range Geomorphic Province is generally characterized by alluviated basins and elevated 

erosion surfaces.  

 

More specifically, the subject site is underlain by middle to early Pleistocene, Very old alluvial fan 

deposits (Morton and Miller, 2003).  

 

San Andreas Fault Zone 

 

The closest known active earthquake fault is the San Andreas Fault zone (San Bernardino County, 2010).   

It appears that the Fault Special Study Zone has been mapped near the northern boundary of the subject 

property (San Bernardino County, 2010); however, the majority of the project site does not appear to lie 

within an Alquist-Priolo Earthquake Fault Zone (CGS, 1977).  

 

Surface Water 
 

No indication of surface water was observed on the site at the time of this investigation.  

 

Groundwater 

 
The site is located within the Bunker Hill Groundwater Sub-Basin of the upper Santa Ana Valley Basin of 

the South Coast Hydrologic Region (California Department of Water Resources, [CDWR], 2003).  No 

public groundwater wells were exhibited within the vicinity of subject site on the CDWR water data 

library (CDWR, 2014).  Based on our review, historic groundwater levels within the vicinity range 

between 180± and 300± feet below the ground surface.  In general, groundwater depth varies within the 

area and though flow direction beneath the subject site is unknown, it is believed to be toward the 

southwest following surface topography. 

 

RESULTS OF EVALUATION 
 

The results of our site reconnaissance and inspection of adjacent sites, agency database review, and 

historical land use study are presented in the following sections. 

 

Site Reconnaissance 
 

Petra conducted a reconnaissance of the subject site on December 04, 2013. The caretaker, Ralph, aided 

our site walk and answered questions when knowledgeable.  Site photographs are included as Appendix 

A.  Our site observations are summarized below. 
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• The subject site is located approximately 2.0 (±) miles east of the I-215 Freeway between Club View 

Drive and Weaver Street in the City of Highland, San Bernardino County, California.  A map 

showing the general site location is included as Figure 1. 

 

• The site is comprised of one parcel of land identified as Assessor Parcel Number (APN) 0288-562-03, 

which encompasses approximately 8.0 (±) acres of land at 29300 Baseline Drive, Highland, 

California.  The property appears to be an inactive equestrian property. 

 

• The site is an irregular-shaped property that moderately slopes to the southwest.  Based upon the 

terraced nature of northern portion of the property, fill slopes exist onsite that appears to channel 

surface runoff to onsite drainage features, including but not limited to a concrete swale along the 

westerly and easterly site boundaries and a pathway overlying a subsurface canal (North Fork Canal) 

along the northerly property line. 
   

• Prior to development of the site vicinity by residential tracts, the area consists of moderately-sloping 

terrain, with natural drainage swales located within the westerly and easterly portions of the site 

(USGS, 2012).  Prior to development, site elevations ranged from approximately 1,560± feet above 

mean sea level (amsl) within the southwest portion of the site to approximately 1,600± feet amsl 

within the northern portion of the site.   

 

• Based upon our comparison of old topography from historical maps of the site and vicinity, it appears 

that portions of the former drainages in the western and northwestern portions of the site, as well as 

an old pond in the north central area, have been altered by grading, including leveling and backfilling.  

Additionally, there are signs of old fill in the northern portion of the site that was found (surficially) 

to include tree branches/stumps and crushed metal containers, and what appeared to be a square-

shaped area directly adjacent to the residence that has collapsed (suggesting backfilled excavation).  

As with any historically developed agricultural property, there is a potential for buried trash/debris to 

be encountered during site development.     

 

• There were three (3) permanent structures observed onsite during our site reconnaissance, consisting 

of the residence and two (2) storage structures. The residential structure consists of a single-family 

residence with a two-story attachment on the rear. An oval asphalt-paved driveway is located along 

the front side of the residence.  In addition, there are four (4) relatively large, plastic aboveground 

water tanks near the southeastern portion of the site.  The structures are predominantly located on the 

southern portion of the property, near to Baseline Street.  Nine (9) wooden and metal animal feed 

sheds and/or remnants of fenced corrals were observed on north to northeast side of the site. These 

small structures are now used for firewood storage areas, or were empty at the time of our site walk.  

A plan showing the current location of the site is included as Figure 1.  

 

• Old farm equipment, a vehicle transport trailer, a camper shell, two (2) 3-axle trailers, a pickup truck 

with what appeared to contain three (3) petroleum product containers/tanks and heavily stained hoses, 

and two (2) areas of surface staining were observed within the subject property.  

 

• A partially buried, concrete brick-lined structure was observed in the northwestern portion of the 

property.  The structure had an exposed clay pipe on one end and concrete pipe exposed on the other.  

It appeared that this structure may have been a cistern.  In addition, concrete and clay pipe risers were 

noted throughout the northern portion of the site.  The use of these items is unknown, but may be 

associated (in part) with buried water lines and/or an onsite septic system. 
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• Stored chemicals and debris observed onsite and around structures consisted of a lawnmower, old 

swamp cooler, small volume petroleum-based fluid containers, small volume household pesticides, a 

portable kerosene heater, empty vehicle gas tanks, lithographic ink containers, paint cans, glaze 

remover, plate etching chemical bottles, and fluorescent light bulbs. We also observed household 

trash, PVC pipes, concrete pipes, tires, batteries, and numerous 55-gallon metal drums, the majority 

of which appeared to be partially filled with concrete and/or gravel.  Two (2) of the drums, however, 

appeared to contain oil with product staining on the lid.  In the metal storage unit along the southwest 

side of the residence, we observed a battery, gas containers, small volume petroleum product 

containers, and assorted landscape equipment/tools.    

 

• One well and associated holding tank and aboveground (electric?) pump was observed on site during 

our reconnaissance. The well was located on the southeast portion of the site.  It is our understanding 

that this inactive well previous fed water to the existing aboveground water tanks.  

 

• Four (4) above ground water tanks were observed on the southeast side of the site, of approximately 

3,800 gallon capacity.  It is our understanding that the plastic tanks are used for landscaping and site 

water supply.     

 

• As noted above, we observed two (2) vehicle gas tanks, and two (2) 55-gallon metal drums on the 

north side of the site. All drums observed onsite, except these two (2), appeared to be either empty or 

contained gravel and/or concrete during our site walk.  No readily detectable petroleum staining was 

observed onsite during our site reconnaissance, with the exception of slab staining on the storage shed 

floor southeast of the residence, in the carport next to the storage shed, under a tractor trailer parked 

east of the residence, and in the metal storage shed northwest of the residence.  Overall, housekeeping 

was found to be poor.  

 

• Based on information obtained during this assessment, the site appears to have been developed for 

agricultural purposes (orchards) from at least 1930 to sometime before 1989, when the majority of the 

site was re-developed as equestrian property.  Sometime prior to 1994, orchard trees were completely 

removed from the southern portion of the site. Historical information reviewed during this 

investigation includes aerial photographs (dating back to 1930), USGS topographical maps (dating 

back to 1901), and interviews. 

 

• Site vegetation consists of several mature pine trees and oak trees scattered throughout the property. 

A low cover of native grasses, weeds and leaves cover the property.  At the time of our site walk 

several trees and tree stumps were observed lying on the west to northwest side of the property, near 

the drainage. These trees extended from the south to the northwest side of the property, where we 

observed the dumped concrete, asphalt, empty cans of roofing tar, and remnants from a demolished 

fence. 
 

• No sites were identified in our search of various government agency database records, which appear 

to have impacted the soils or groundwater beneath the subject site. 

 

• There was no evidence of sumps, pits, pools, or lagoons identified during our site reconnaissance, 

except for the aforementioned concrete brick-lined cistern. 
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Adjacent Site and Vicinity Observations 
 

The site is situated in a residential land use area.  Our specific observations are noted below: 

North To the north of the subject site is a paved walkway overlying North Fork Canal (buried), with 

residential development beyond.    

 

East To the east of the subject site is residential development.   

 

South To the south of the subject site is Baseline Road with residential development beyond.   

 

West To the west of the subject site is residential development.   

 

Government Agency Database Research 
 

A search of federal, state, and local government listings was performed by Environmental Data 

Resources, Inc. (EDR) for the purposes of this report.  The search radius used for all government 

databases meets or exceeds the standard search distance adopted by ASTM and AAI. 

 

Results of Agency Records Search 
 

A data search of the various government agency records listed in Appendix B revealed no listing for the 

subject site. The EDR report mapped four (4) surrounding sites within the requested search radii.  Twenty 

(20) orphan sites (sites with inadequate address information to be mapped by EDR) were identified during 

the agency database search.  Refer to the EDR Report in Appendix C for the search radii completed for 

this investigation.  A brief description of the sites listed in the EDR report, which are of potential concern 

due to the nature of the listing or their proximity to the site, is provided below: 

 

Site 1, East Highland Ranch Tract 15252, 7000 Club View Dr., Highland, CA 92345 

 

This site is located <1/8 of a mile north-northwest of, and at a lower elevation than the subject site. This 

listing is reported on the HIST CORTESE database associated with a leaking diesel underground storage 

tank (LUST) impacting soil only.  The status of this site LUST clean-up site is reported as, “Completed-

case closed” in 1994. Therefore, this listing does not currently appear to represent a recognized 

environmental condition with regards to the subject site.  

 

Site 2, East Highland Ranch HOA, 7136 Club View Dr., Highland, CA 92346 

 

This site is located <1/8 of a mile north-northwest of, and at a lower elevation than the subject site.  This 

site is listed on the San Bernardino County Permit database for active HAZMAT Handler Employees.  No 

releases or violations are reported. Therefore, this listing does not currently appear to represent a 

recognized environmental condition with regards to the subject site.  
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Site A3, Pacific Bell, 26840 E. Baseline, Highland, CA 

 

This site is located approximately ¼ of a mile west-southwest of, and at a lower elevation than the subject 

site.   This cell tower facility is listed on the RCRA-Small Quantity Generator (SQG), Facility Index 

system/Facility Registry System (FINDS), and Facility and Manifest Data (HAZNET) databases.  No 

releases or violations are reported. Therefore, this listing does not currently appear to represent a 

recognized environmental condition with regards to the subject site.  

 

Site A4, All Make Auto, 26892 E. Baseline, Highland, CA 92346  

 

This site is located approximately ¼ of a mile west-southwest of, and at a lower elevation than the subject 

site.   This site is listed on the San Bernardino County Permit database as a “conditionally exempt small 

quantity generator.”  The status of this facility is listed as, “inactive.”  No releases or violations are 

reported. Therefore, this listing does not currently appear to represent a recognized environmental 

condition with regards to the subject site.  

 

All site listings in the EDR report do not currently appear to represent a recognized environmental 

condition with regards to the subject site, due to the nature of the listings, the oversight agency having 

granted closure, the site being down gradient from the subject site and/or their distance from the subject 

site. 

 

Orphan Sites 

 

Orphan sites are unable to be located due to lack of complete address information.  Twenty (20) orphan 

sites are listed in the EDR report.  Orphan sites may appear on more than one database.   None of the 

orphan sites listed, twelve (12) of which are listed from 25481 to 27308 East Baseline, Highland, CA 

92346, in the EDR reports are considered recognized environmental conditions, with regards to the 

subject site, due to the nature of the listings and/or their distance from the subject site. 

 

Local Agencies 
 

Petra reviewed information held by the agencies listed below during the course of this assessment. 

A.  San Bernardino County  

 

The San Bernardino County Department of Environmental Health maintains Environmental Case 

Listings related to hazardous waste permits, underground storage tanks and tank cleanup sites.  

Records held by this agency were accessed by EDR during the government database search.  No 

listings for the subject site were reported by EDR.   

 

B.  California Regional Water Quality Control Board 

 

The California Regional Water Quality Control Board-Santa Ana Region (RWQCB) maintains 

records of leaking underground storage tank sites and groundwater cleanups for sites in the County of 
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San Bernardino of which the subject property is a part. Records held by the RWQCB were accessed 

by EDR during the government database search.  No listings for the subject site were reported by 

EDR.   

 

C. GeoTracker 

 

The GeoTracker website maintains a record of environmental data for regulated facilities in 

California.  No database listings for the subject site were reported on GeoTracker.  Two (2) facilities 

were shown on the website’s map: East Highland Ranch Tract 15252 (7000 Club View Drive, 

Highland, CA), and East Highland Ranch Tract 15253 (7500 Church Street, Highland, CA).  The 

Tract 15252 listing is also discussed above under Agency Records Search.  The status of both of these 

sites as, “case closed” related to LUSTs.  The printout documenting this inquiry is included in 

Appendix B.  

 

D. Department of Toxic Substances Control 

 
The online database EnviroStor (2014), which provides records on LUSTs, SLICs, Priority cleanup 

sites and states sites, which is maintained by the Department of Toxic Substances Control (DTSC).  

Neither the subject property nor any immediately adjacent properties were listed on the databases 

researched.  The printout documenting this inquiry is included in Appendix B. 

 

E. California Division of Oil, Gas, and Geothermal Resources 

 

According to the California Division of Oil, Gas, and Geothermal Resources (DOGGR), Map W 1-7 

there are no active oil, or gas wells located on the subject site.  Further, there were no indications of 

any such wells found during our reconnaissance of the subject site.  A copy of this map is included in 

Appendix B. 

 

F. National Pipeline Mapping System 

 

Petra reviewed the National Pipeline Mapping System (NPMS, 2014) public viewer website for gas 

transmission pipelines and hazardous liquid trunk-lines on or close to the subject property.  According to 

the information reviewed, a SCE natural gas transmission line is located in South Archibald Avenue, 

along the west edge of the subject property. The printout documenting this inquiry is included in 

Appendix B. 

 

Evaluation of Records Search Results 
 

In summary, no sites were identified in our search of various government agency database records, which 

may have impacted the soils or groundwater beneath the subject site.  

 

Results of Aerial Photo Analysis 
 
Although aerial photographs can often be a valuable source of information in the assessment of historical 

land usage, it should be understood that information extrapolated from photographic images is strictly 
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interpretation and not necessarily fact.  For this reason, it may not be appropriate to draw conclusions 

regarding previous site activities based solely upon aerial photograph analysis. 

 

In order to provide a complete updated assessment of historical land usage on and in the vicinity of the 

subject site, aerial photographs with coverage of the subject site and vicinity were obtained from EDR 

and viewed by a representative of this firm.  Photographs from the years 1930, 1938, 1953, 1966, 1976, 

1989, 1994, 2005, 2006, 2009, 2010 and 2012 were provided by EDR.  A summary of the information 

obtained during the aerial photograph review follows.  Copies of the aerial photographs obtained from 

EDR are included in Appendix C. 

 

1930 and 1938 Photographs 

 

In the 1930 and 1938 photographs, the subject property (and vicinity) was developed with orchards.  The 

canal along the northern site boundary was visible, as well as a moderately well developed drainage along 

the western site boundary and a smaller drainage along the eastern property line.  Two (2) small structures 

(one possibly an above ground water tank) are noted in the southeast corner of the site.  These structures 

are less obvious in the 1938 photograph.  Baseline Road is depicted along the southern property 

boundary. 

 

1953 Photograph 

 

In the 1953 photograph, property development remained unchanged; however, the two (2) structures in 

the southeastern corner of the property are no longer visible, replaced by a rectangular clearing.  Orchards 

remained the dominant development in the site area, with a few isolated farm structures.  

 

1966 Photograph 

 

In the 1966 photograph, the subject site and surrounding areas appear basically the same as in the 

previous photograph.  The small drainage along the eastern property boundary appeared improved.  Small 

structures were visible offsite, directly east of the southeast corner of the site.  

 

1976 Photograph 

 

In the 1976 photograph, the majority of the subject property appeared to be re-developed with an 

equestrian center with what appeared to be a pond in the northern portion; rectangular corrals in the 
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center; and either barns or corrals along the western side.  Orchard trees remained within the southern 

portion of the site.  

 

1989 Photograph 

 

In the 1989 photograph, the subject site appears basically the same as in the previous photograph. The 

pond is not readily visible and may be infilled. The existing residence is readily visible onsite for the first 

time; however, the pad was cleared in the previous photo (1976).  Residential tract development is noted 

immediately to the north and south.  Single family residential lots were depicted to the east. 

 

1994 Photograph 

 

Except for the removal of orchards, the subject property conditions appeared to remain unchanged from 

1989.  Residential tract development was noted west of the property. The majority of the land surrounding 

the site is developed as residential tracts. 

 

2005 and 2006 Photographs 

 

In the 2005 and 2006 photographs, the subject site appears basically the same as in the previous 

photograph.  Grass development in the larger corrals suggested a decrease in equestrian activity.   

 

2009, 2010 and 2012 Photographs 

 

In the 2009, 2010 and 2012 photographs, the site appeared basically the same as in the previous 

photographs, except the corrals are not discernable.  Except for the absence of the above ground water 

tanks near the southeastern corner of the property, the subject property appeared similar to conditions 

noted during our site walk in 2010.  

 

Historical USGS Topographic Maps 
 

Petra reviewed the historical USGS topographic maps of the site and vicinity provided by EDR (Target 

Quad’s: 1901, 1943, 1954, 1967, 1973, 1980, 1988 and 1996.   The adjoining Harrison Mountain Quad 

maps (north) were also provided from 1953, 1967, 1973, 1980, 1988, and 1996.   Due to the large scale of 

the maps from 1901, land use was not readily discernable; however, Baseline Road was visible and it 

appeared that a small structure existed in the northern corner of the site, adjacent to the canal.  The 1943 

map depicted unimproved roads and drainage along the western property boundary, including a small 

structure at the west central site edge.  In addition to 3 small structures along the western property 
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boundary, orchards were noted onsite in the 1954, 1967, and 1973 maps. Orchard development decreased 

from the 1980 map.  These maps generally support observations made from the aerial photographs 

reviewed.   Copies of the maps reviewed are provided in Appendix C. 

 

Environmental Liens & Activity and Use Limitations  
 

Environmental Liens and Activity and Use Limitations (AUL) indicate restrictions on a property, which 

may represent a recognized environmental condition for the subject site.  A search for Environmental 

Liens and AULs was conducted by EDR as part of this investigation using a single Assessor Parcel 

Number (APN).  The APN number used for this report was APN 0288-562-03.  The results from this 

search indicated that there were no recorded Environmental Liens or AULs listed for the parcel.  The 

quitclaim deed provided with this lien search shows the title is vested in Robert C. and Doris J. 

Christianson, Trustees of the Family Trust, recorded on December 23, 2008.  A copy of the lien and AUL 

search report is provided in Appendix C. 

 

Fire Insurance Maps and City Directories 
 

Fire Insurance Maps provide information on structure locations and operations, which were present at the 

time of the survey.  These maps were completed for most major cities and metropolitan areas, dating from 

1867, and provide information into past usage of buildings and how commercial and industrial zoning has 

changed over time.  Sanborn™ Fire Insurance maps were requested for this study.  EDR reports that no 

Sanborn™ Fire Insurance map coverage is available for the site.  The memorandum documenting this 

inquiry is included in Appendix C. 

 

City Directories provide information for a specific address at a specific time.  A search of city directories, 

from 1975 to 2013 was conducted by EDR for this assessment.  The search was conducted for the target 

property and adjoining properties. No listings, which would indicate a potential concern for the subject 

site based on the name of the listing, was included in the EDR city directory abstract.  A copy of this 

search is presented in Appendix C. 

 

Building Permits 
 

Building Permit data provides information to identify current and/or former operations and 

structures/features which may represent a recognized environmental condition for the subject site.  A 

search of building permits, dating back to 1988 was conducted by EDR for this assessment.  Buildings 

permits were not found for the target property; however, permits were provided for adjoining residential 
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property listings.  Based upon our review, none of the permits provided indicated a potential concern for 

the subject site based on the type of the listings (i.e., residential property improvements).  A copy of this 

search is presented in Appendix C. 

 

Interviews 
 

An Owner Questionnaire was e-mailed to Mr. Patrick Oberg (broker/real estate agent) and included a 

follow-up call on January 27, 2014.  Mr. Oberg was identified by the client as someone who is 

knowledgeable of the site.   A response by Mr. Oberg was received, which consisted of questionnaire 

responses by the property owner, Mr. Robert Christianson.  A copy of this document is included in 

Appendix D.   A summary of the questions is provided below. 

 

1. According to Mr. Christianson, he has a good knowledge of the uses, physical characteristics, and 

activities associated with the property over the last 15 years.  

 

2. According to Mr. Christianson, prior uses of the subject property consisted of an orange grove 

prior to 1972.  From 1972 to sometime before 1997, the property was developed as a horse ranch.  

In 1998 to the present date, the property use is as residential with the majority of the land fallow 

and unused.   

 

3. According to Mr. Christianson, based on his knowledge and experience related to the property, 

there are no hazardous substances or petroleum products present on the property, and he in not 

aware of any former hazardous substances or petroleum products on the property.  

 

4. According to Mr. Christianson, there are no utility corridors onsite; however, there is a three (3) 

inch diameter irrigation pipe (18-inches deep) that extends from the irrigation weir to the water 

tanks.  

 

5. Based upon his knowledge, Mr. Christianson indicated that there are no agency violations, 

environmental liens, and/or pending or past litigation or administrative proceedings related to 

hazardous substance(s) or petroleum product(s) on the subject property. 

 

Client Knowledge 
 

In compliance with AAI, Petra provided a Phase I Client Questionnaire to the client, Mr. Ray Dorame 

with Mastercraft Homes, Group, LLC, regarding his knowledge of the subject site. A summary of the 

questions is provided below. 

 

1. According to the client, he does not have any specialized knowledge or experience related to the 

property or nearby properties. 

 

2. According to the client, he is not aware of commonly known or reasonably ascertainable 

information about the property that would help identify conditions indicative of hazardous 

materials/chemical releases or threatened releases. 
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3. According to the client, based on his knowledge and experience related to the property, there are 

no obvious indicators that point to the presence of likely presence of contamination at the 

property. 

 

A copy of the complete client questionnaire is provided in Appendix D.  

 

Data Failures and Data Gaps 
 

In the event that data gaps are identified, the Environmental Professional (EP) will endeavor to comment 

on the significance of those data gaps. However, the EP cannot, and does not warrant or guarantee that no 

significant events, releases, or conditions arose, during periods such as data gaps. 

 

Petra reviewed several sources for historical information regarding the subject site.  These sources 

included a government agency database search, a city directory search, a review of historical aerial 

photographs and historical USGS topographic maps, and interviews.  No fire insurance maps are reported 

to be available for the site.  

 

Data gaps exist in the historic information reviewed. These gaps are due to the limited resources 

available, which are reasonably ascertainable and practically reviewable in the local area. However, it is 

our opinion that if additional historic information were to become available, it is not likely to change the 

conclusions or recommendations of this assessment. 

 

DISCUSSION OF POTENTIAL ENVIRONMENTAL CONCERNS 
 

The following discussions of potential environmental concerns are presented to inform the client as to the 

existence, or lack thereof, of recognized environmental conditions present on the subject site. 

 

Regulatory Actions 
 

Based upon a thorough search of available federal, state, and local records, no known current regulatory 

action is pending with respect to the subject site. 

 

Adjacent and Nearby Properties 

 
No information has been obtained during this assessment which would indicate the presence of 

recognized environmental conditions adjacent to the subject site that are considered likely to pose a 

significant impact to soils or groundwater beneath the subject site.   
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Polychlorinated Biphenyls 

 
No electrical transformers were observed onsite during our site reconnaissance.  Based upon the estimated 

age of the onsite residences (i.e., pre-1980), there is a potential that light fixtures, ballasts, and switches 

contain PCBs.  It is recommended that the structure be assessed for PCB-containing materials prior to any 

demolition.  If present, PCB-containing materials should be abated prior to demolition in accordance with 

current regulations. 

 

Underground Storage Tanks 

 
No information has been obtained during this assessment, which would indicate fuel underground storage 

tanks (USTs) to be located on the subject site currently nor are USTs reported to have been located on the 

site in the past.  Further, no surface indications of USTs were observed on the subject site during the site 

reconnaissance. 

 

Above Ground Storage Tanks 

 
No information has been obtained during this assessment, which would indicate above ground fuel 

storage tanks (ASTs) to be located on the subject site currently, nor are ASTs reported to have been 

located on the site in the past. 

 

Storm Water/Waste Water Discharge 

 
At this time, storm water/waste water discharge from the site appears to be limited to surface water 

runoff.   

 

Pesticide and Herbicide Residues 

 
Based on information obtained during this assessment, citrus groves have been planted within the subject 

site as far back as 1930 until sometime before 1989.  As a result, pesticide and herbicide soil residues 

appear to represent a recognized environmental condition with regards to the subject site. A Limited 

Phase II Soil Assessment is recommended onsite to evaluate soil residues onsite.  

 

Asbestos-Containing Materials 

 
It is unknown if asbestos-containing materials are present in the structures located on the site. Based on 

the age of the residential building, it is recommended that the structure be assessed for asbestos-
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containing materials prior to any demolition.  If present, asbestos-containing materials should be abated 

prior to demolition in accordance with current regulations. 

 

Lead-Based Paints 

 
It is unknown if lead-based paints are present in the structures located on the site. Based on the age of the 

site buildings, it is recommended that the buildings be assessed for lead-based paints prior to any 

demolition.  If present, lead-based paints should be abated prior to demolition in accordance with current 

regulations. 

  

Landfills 

 
The EDR report does not list any known landfills within the subject site, or nearby the site; therefore, 

landfills do not represent a recognized environmental condition with regards to the subject site. 

 

Water Supplies 

 
One (1) inactive water well was observed on the site.  It is our understanding that the well previously feed 

the aboveground water storage tanks in the southeast portion of the site.  

 

Waste Generation and Storage 

 
Scattered debris was observed throughout the site. The debris was commonly vegetation debris which 

consists of branches and cut tree trunks/stumps, but also included PVC and concrete piping; empty 55-

gallon drums (both empty and containing gravel and/or concrete; batteries; rubber tires; roofing tiles; 

fiberglass siding; empty metal and plastic containers; vehicle fuel tanks; and abandoned equipment.   It is 

recommended that the debris be removed and disposed, in accordance with current regulations.   

 

CONCLUSIONS  
 

General Site Information 

 
1. The site is comprised of one parcel of land identified as Assessor Parcel Number (APN) 0288-

562-03, which encompasses approximately 8.0 (±) acres of land at 29300 Baseline Drive, 

Highland, California.  The property appears to be an inactive equestrian property. 

 

2. The site is an irregular-shaped property that moderately slopes to the southwest.  Based upon the 

terraced nature of northern portion of the property, fill slopes exist onsite that appears to channel 

surface runoff to onsite drainage features, including but not limited to a concrete swale along the 

westerly and easterly site boundaries and a pathway overlying a subsurface canal (North Fork 

Canal) along the northerly property line. 
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3. Prior to development of the site vicinity by residential tracts, the area consists of moderately-

sloping terrain, with natural drainage swales located within the westerly and easterly portions of 

the site (USGS, 2012).  Prior to development, site elevations ranged from approximately 1,560± 

feet above mean sea level (amsl) within the southwest portion of the site to approximately 1,600± 

feet amsl within the northern portion of the site.   

 

4. Based upon our comparison of old topography from historical maps of the site and vicinity, it 

appears that portions of the former drainages in the western and northwestern portions of the site, 

as well as an old pond in the north central area, have been altered by grading, including leveling 

and backfilling.  Additionally, there are signs of old fill in the northern portion of the site that was 

found (surficially) to include tree branches/stumps and crushed metal containers, and what 

appeared to be a square-shaped area directly adjacent to the residence that has collapsed 

(suggesting backfilled excavation).  As with any historically developed agricultural property, 

there is a potential for buried trash/debris to be encountered during site development.     

 

5. There were three (3) permanent structures observed onsite during our site reconnaissance, 

consisting of the residence and two (2) storage structures. The residential structure consists of a 

single-family residence with a two-story attachment on the rear. An oval asphalt-paved driveway 

is located along the front side of the residence.  In addition, there are four (4) relatively large, 

plastic aboveground water tanks near the southeastern portion of the site.  The structures are 

predominantly located on the southern portion of the property, near to Baseline Street.  Nine (9) 

wooden and metal animal feed sheds and/or corrals were observed on north to northeast side of 

the site. These small structures are now used for firewood storage areas, or were empty at the 

time of our site walk.  A plan showing the current location of the site is included as Figure 1.  

 

6. Old farm equipment, a vehicle transport trailer, a camper shell, two (2) 3-axle trailers, a pickup 

truck with what appeared to contain three (3) petroleum product containers/tanks and heavily 

stained hoses, and two (2) areas of surface staining were observed within the subject property.  

 

7. A partially buried, concrete brick-lined structure was observed in the northwestern portion of the 

property.  The structure had an exposed clay pipe on one end and concrete pipe exposed on the 

other.  It appeared that this structure may have been a cistern.  In addition, concrete and clay pipe 

risers were noted throughout the northern portion of the site.  The use of these items is unknown, 

but may be associated (in part) with buried water lines and/or an onsite septic system. 

 

8. Stored chemicals and debris observed onsite and around structures consisted of a lawnmower, old 

swamp cooler, small volume petroleum-based fluid containers, small volume household 

pesticides, a portable kerosene heater, empty vehicle gas tanks, lithographic ink containers, paint 

cans, glaze remover, plate etching chemical bottles, and fluorescent light bulbs. We also observed 

household trash, PVC pipes, concrete pipes, tires, batteries, and numerous 55-gallon metal drums, 

the majority of which appeared to be partially filled with concrete and/or gravel.  Two (2) of the 

drums, however, appeared to contain oil with product staining on the lid.  In the metal storage 

unit along the southwest side of the residence, we observed a battery, gas containers, small 

volume petroleum product containers, and assorted landscape equipment/tools.    

 

9. One well and associated holding tank and aboveground (electric?) pump was observed on site 

during our reconnaissance. The well was located on the southeast portion of the site.  It is our 
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understanding that this inactive well previously fed water to the existing aboveground water 

tanks.  

 

10. Four (4) above ground water tanks were observed on the southeast side of the site, of 

approximately 3,800 gallon capacity.  It is our understanding that the plastic tanks are used for 

landscaping and site water supply.     

 

11. As noted above, we observed two (2) vehicle gas tanks, and two (2) 55-gallon metal drums on the 

north side of the site. All drums observed onsite, except these two (2), appeared to be either 

empty or contained gravel and/or concrete during our site walk.  No readily detectable petroleum 

staining was observed onsite during our site reconnaissance, with the exception of slab staining 

on the storage shed floor southeast of the residence, in the carport next to the storage shed, under 

a tractor trailer parked east of the residence, and in the metal storage shed northwest of the 

residence.  Overall, housekeeping was found to be poor.  

 

12. Based on information obtained during this assessment, the site appears to have been developed 

for agricultural purposes (orchards) from at least 1930 to sometime before 1989, when the 

majority of the site was re-developed as equestrian property.  Sometime prior to 1994, orchard 

trees were completely removed from the southern portion of the site. Historical information 

reviewed during this investigation includes aerial photographs (dating back to 1930), USGS 

topographical maps (dating back to 1901), and interviews. 

 

13. Site vegetation consists of several mature pine trees and oak trees scattered throughout the 

property. A low cover of native grasses, weeds and leaves cover the property.  At the time of our 

site walk several trees and tree stumps were observed lying on the west to northwest side of the 

property, near the drainage. These trees extended from the south to the northwest side of the 

property, where we observed the dumped concrete, asphalt, empty cans of roofing tar, and 

remnants from a demolished fence. 
 

14. No sites were identified in our search of various government agency database records, which 

appear to have impacted the soils or groundwater beneath the subject site. 

 

15. There was no evidence of sumps, pits, pools, or lagoons identified during our site reconnaissance, 

except for the aforementioned concrete brick-lined cistern. 

 

RECOGNIZED ENVIRONMENTAL CONDITIONS 
 

Recognized environmental conditions are defined by the American Society of Testing and Materials 

(ASTM) as any hazardous substance or petroleum product under conditions that indicate an existing, past, 

or material threat of release into the structures, ground, groundwater, or surface water at the subject site.  

If the presences of recognized environmental conditions are identified on a subject site, it may warrant 

additional research, site investigation, and/or action.   

 

We have performed a Phase I Environmental Site Assessment in conformance with the scope and 

limitations of ASTM Practice E 1527 of the 8-acre parcel (APN 0288-562-03) at 29300 Baseline Road, 
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Highland, San Bernardino County, California. Any exceptions to, or deletions from, this practice are 

described in section titled data gaps of this report. This assessment has revealed no evidence of 

recognized environmental conditions in connection with the property, except the following: 

 

• Based upon the historical use of the subject property as an orchard from at least 1930 to 1989, 

there is a potential for restricted agricultural chemicals (pesticides and herbicides, lead, arsenic, 

diesel) to have been utilized onsite.  This former usage may have resulted in agricultural chemical 

soil residues onsite that will require addressing prior to residential development of the property.   

 

• Numerous petroleum product and paint containers of various sizes were observed onsite during 

our field reconnaissance, the majority of which appeared to be in relatively good condition and/or 

empty.  There were, however, at least three (3) unlabeled 55-gallon drums (full to partially full), 

numerous car batteries and tires, and what appeared to be a few 5-gallon buckets that contained 

liquids with characteristics of petroleum products mixed with water.  In addition, floor staining 

was observed in the car port, storage shed northwest of the residence, and storage shed southwest 

of the residence.  The removal of these containers offsite to a suitable disposal facility should be 

conducted by an experienced and licensed hazardous waste contractor.    

 

• Although floor staining was observed within the storage sheds and car port onsite, visual 

observations of the color density and horizontal extent does not suggest a large volume of spilled 

petroleum products.  The proposed land use change from agricultural to residential, however, 

dictates that these areas are sampled and chemically characterized prior to removal and offsite 

disposal.   

 

As a result of the aforementioned recognized environmental concerns, Petra recommends, therefore, a 

limited Phase II Soil Residue Survey be completed onsite. A scope of work and cost proposal can be 

provided upon request.     

 

SITE CONSIDERATIONS 
 

The following items are not considered recognized environmental conditions in accordance with ASTM 

1527-05. However, these items may warrant considerations in conjunction with any planned development 

activities. The information regarding possible actions relative to these items has been provided as 

guidance. 
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1. If the inactive water well to be abandoned, it is recommended that the abandonment be completed 

by a licensed water well contractor accordance with the California Well Standards as published 

by the California Department of Water Resources (Bulletin 74-81 and 74-90), with oversight 

provided by the appropriate agencies. 

 

2. It is unknown if there are any septic tanks or leach fields on the site. If any are encountered 

during site development, it is recommended that they be removed in accordance with current 

regulations. 

 

3. Due to the age of the residences (pre-1980), there is an elevated likelihood that asbestos 

containing materials and lead paint exist.  Petra recommends a pre-demolition survey of the 

onsite buildings be completed by a licensed asbestos consultant.  Removal of any asbestos and/or 

lead paint should be conducted by a licensed abatement contractor.    

 

4. As with any historic agricultural property, there is a potential for buried debris to be encountered 

during development of the site.  While Petra was not notified of any such buried debris, our field 

observations detected such a condition(s) in the northern and northwestern portions of the subject 

property.  As such, we recommend that any unanticipated buried containers/structures/debris 

encountered during clearing and grubbing or grading be evaluated in-place by Petra prior to 

removal from the subsurface.  

 

5. It is recommended that all trash and dumped debris observed on the site be removed and disposed 

in accordance with current regulations. 

 

LIMITATIONS 
 

This Phase I Environmental Site assessment is based upon the project as described and the environmental 

data obtained from the field reconnaissance and research performed (some by others) as outlined in this 

report.  This report has not been prepared for use by parties or projects other than those named or 

described in this report, additional studies may be required. 

Since our assessment is based upon a review of available data and visual inspection of the site, without 

any invasive investigation, the conclusions presented herein are professional opinions.  These opinions 

have been derived in accordance with current standards of practice, and no warranty is expressed or 

implied. 

 

This firm's evaluation of previous reports and/or subconsultant reports (if any) focuses on the 

completeness of the information presented in the document, in accordance with applicable rules and 

regulations, and does not include the establishment of data sufficiency or accuracy.  
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QUALIFICATIONS 
 

Resumes for the staff who contributed to this report are presented in Appendix E.  

 

“We the undersigned declare that, to the best of our professional knowledge and belief, we meet the 

definition of Environmental Professional as defined in § 312.10 of 40 CFR 312.  We have the specific 

qualification based on education, training, and experience to assess a property of the nature, history, and 

setting of the subject site.  We have developed and performed the all appropriate inquiries in conformance 

with the standards and practices set forth in 40 CFR Part 312.”  

 

 

 

 

Edward P. Lump Siamak Jafroudi, PhD  

Associate Geologist Senior Principal Engineer 

 GE 2024 
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PETRA GEOTECHNICAL, INC. 

RIVERSIDE COUNTY 

 
40880 County Center Drive, Suite R 
Temecula, CA 92591 
T: 951.600.9271 F: 951.719.1499 

 

 

Orange County /  

Environmental / Corporate 

3190 Airport Loop Drive, Suite J-1 
Costa Mesa, California 92626 
Tel: 714-549-8921 

Riverside County 
40880-R County Center Drive 
Temecula, California 92591 
Tel: 951-600-9271 

 

Los Angeles County  
25050 Avenue Kearney, Suite 110A 
Santa Clarita, California 91355 
Tel: 661-255-5790 

 

Desert Region 
42-240 Green Way, Suite E 
Palm Desert, CA 92211 
Tel: 760-340-5303 

 

 

 

 

March 10, 2014 

J.N. 13-627 

 

 

Mr. Ray Dorame 

MASTERCRAFT HOMES GROUP, LLC 

20201 SW Birch Street, Suite 100 

Newport Beach, California  92660 
 

Subject: Report of Limited Phase II Environmental Assessment, Near Surface Soil Testing,  

  29300 Baseline Street, Assessor Parcel Number (APN) 0288-562-03, City of Highland, 

San Bernardino County, California 92346 
 

Dear Mr. Dorame: 

 

The Environmental Division of Petra Geotechnical, Inc. (Petra) is pleased to present this Limited Phase II 

Environmental Assessment of near surface soil testing for the above-referenced site.  This assessment has 

been conducted in accordance with our Proposal No. 13-627, dated February 11, 2014.  

 

The information presented in this report discusses the results of our recent field sampling and analytical 

laboratory testing, as well as a summary of our findings and recommendations.  This report was prepared 

at the request of Mastercraft Homes Group, LLC for their exclusive use.  Use of this report or reliance 

thereon by other parties or projects is not authorized.  The report may not be suitable for other parties or 

other purposes. 

 

SITE DESCRIPTION  

 

The subject site located at 29300 Baseline Street in the City of Highland, San Bernardino County, 

California (Figure 1).  The 8-acre property, currently an inactive equestrian site, consists of one (1) parcel 

of land designated as APN 0288-562-03.  Four (4) main structures currently exist on the subject property, 

including one (1), 1-story single-family residence with a rear 2-story addition; a carport; and two (2) metal 

storage sheds.  In addition, four (4) 3,800 gallon plastic aboveground water tanks are located near the 

southeastern property boundary.  Farm equipment, tractor trailers, trailers, camper shells, relict horse 

corrals/pens, and chemical storage areas were also observed onsite during our site reconnaissance.  
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Topographically, the site consists of moderately sloping terrain to the southwest.  A plan showing the 

current configuration of the site is included as Figure 2. 

 

PURPOSE 

 

Based on the information contained within the referenced Phase I Environmental Site Assessment (ESA) 

report by Petra (2014), the purpose of this assessment was to evaluate the site for the potential presence of 

Recognized Environmental Conditions (RECs) from pesticide and herbicide residues in the near-surface 

soils due to historic agricultural land use from at least 1930 to sometime before 1989.  Additionally, the 

purposes was to evaluate near-surface soils for the presence of petroleum hydrocarbon soil residues 

related to localized surface-stained areas and around the various known petroleum product storage 

containers.  

  

SCOPE OF SERVICES 

 

Petra conducted this limited Phase II ESA to evaluate the potential for the presence of Organochlorine 

Pesticide (OCP), Chlorinated Herbicide and petroleum hydrocarbon residues in near-surface soils, and the 

potential impacts of such substances on future residential development of the site.  Soil testing was 

completed in previous agricultural land use areas, and in areas with the highest likelihood of 

contamination (i.e., potential storage and mixing areas) for pesticides and/or herbicides, as well in areas 

of stained surficial soils and known petroleum-based storage containers.   A sample location map is 

provided as Figure 3.  This work consisted of the following tasks: 

  

1. Task 1 - Research. Petra reviewed the referenced Phase I ESA report (Petra, 2014) along with historic 

aerial photographs from Environmental Data Resources, Inc. (EDR, 2014) to determine the most 

appropriate sample locations due to past agricultural land use.   

 

2. Task 2 - Soil Sampling. Petra hand-augered to ½, 2, and 3 feet below ground surface (bgs) at four (4) 

locations within the subject site where stained soil and chemical storage areas were noted, and 

collected discrete samples from eight (8) test pit locations in the former orchard areas. Two (2) 

additional duplicate soil samples were collected for Quality Control (QC) purposes. 

 

3. Task 3 - Laboratory Analysis. All samples collected during the sampling phase were submitted under 

chain-of-custody documentation to Enviro-Chem, Inc., a state-certified laboratory, in Pomona, 

California.   

• All eight (8) shallow samples collected at ½ foot bgs were analyzed discretely for Organochlorine 

Pesticides (OCPs) per Environmental Protection Agency (EPA) Test Method 8081A and CAM 

Title 22 Metals according to EPA Method 6010B/7471A.  The deeper samples collected were 

placed on hold depending on the analytical results of the shallow samples. 
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• One (1) of the samples collected at 0.5 feet bgs (approximately ten percent of the total number of 

samples) were also analyzed discretely for Chlorinated Herbicides per EPA Test Method 8151A.  

The deeper samples collected were placed on hold depending on the analytical results of the 

shallow samples. 

 

• One (1) additional duplicate sample (approximately ten percent) was collected at ½ foot bgs, and 

also analyzed for OCPs per EPA Test Method 8081A for QC purposes. 

 

• Four (4) shallow samples collected at ½ foot bgs were analyzed discretely for Total Petroleum 

Hydrocarbons (TPH) per Environmental Protection Agency (EPA) Test Method 8015B.  The 

deeper samples collected were placed on hold depending on the analytical results of the shallow 

samples. 

 

4. Task 4 – Data Evaluation and Reporting. Petra reviewed the laboratory findings and a discussion of 

these findings is presented herein.  A copy of the laboratory results and chain-of-custody form is 

provided in Appendix A. 

 

SOIL SAMPLING PROTOCOL 

 

The soil samples were obtained utilizing a stainless steel hand auger with a three-inch outside diameter, or 

collected from test pits excavated concurrently (for geotechnical evaluation) due to difficult hand 

excavation conditions.  Hand auger sampling equipment was decontaminated prior to the collection of each 

subsequent sample.  Samples collected from test pits were collected in situ from the exposed sidewalls.  

Each soil sample was collected, placed into a glass jar, sealed, labeled, and placed in a cooler with ice for 

subsequent laboratory analysis. To prevent cross-contamination, all sampling equipment was washed with a 

Liquinox
TM

 and water solution, and rinsed with distilled water, prior to introduction into the subsurface. 

Chain-of-custody procedures, including sample labeling, preservation, and handling protocols were 

followed for identification and tracking of the soil samples obtained.     

 

Soil samples collected were transported to, and analyzed by Enviro-Chem, Inc., Pomona, California, a state 

certified laboratory.  Sample security was maintained and documented using sample labels and chain-of-

custody records.  Copies of the official laboratory reports and chain-of-custody records are included in 

Appendix A. 

 

LIMITED PHASE II FIELD ASSESSSMENT 

 

Petra conducted soil sampling activities for the limited Phase II assessment at the subject site on February 

19, 2014.  A discussion of the field activities is provided below.  The approximate hand auger and test pit 

locations are shown on Figure 3.  
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Field Activities 
 

To evaluate soil residues associated with petroleum staining onsite, a total of four (4) hand auger borings 

(HA-1 through HA-4) were advanced on the subject site to a maximum depth of 3 feet bgs.  These samples 

were collected and analyzed for Total Petroleum Hydrocarbons (TPH). To evaluate agricultural chemical 

residues onsite, a total of eight (8) samples were collected from test pits (TP-1 through TP-5 and TP-8 

through TP-10).  These soil samples (including QC duplicate samples) were collected and analyzed for 

Organochlorine Pesticides (OCPs), Chlorinated Herbicides, and CAM Title 22 Metals as part of this 

evaluation effort.  All of the hand auger borings and test pit samples, collected at a depth of ½ foot, were 

tested for various contaminates.  

 

• Hand auger location HA-1 was located within an area of unlabeled 55-gallon drums containing fluids. 

 

• Hand auger location HA-2 was situated in the carport area east of the residence. 

 

• Hand auger location HA-3 was located near a storage unit, where what appeared to be petroleum-based 

staining was previously observed in the southwestern portion of the site. 

 

• Hand auger location HA-4 was located near a storage unit, where what appeared to be petroleum-based 

staining was previously observed northwest of the residence. 

 

• Samples collected from test pits TP-1 through TP-5 and TP-8 through TP-10 were located in former 

agricultural fields to evaluate general use areas. 

 

• Approximately ten percent of the locations had duplicate samples collected as a QC procedure (i.e., 

HA-3 @ ½ foot and TP-1 @ ½ foot). 

 

• The decontamination water (rinsate) was also collected during the course of the subsurface field 

investigation for appropriate laboratory testing. 

 

Laboratory Analysis 

 

All samples analyzed during this investigation were analyzed by Enviro-Chem, Inc. (ECI) in Pomona, 

California.  ECI is accredited by the California Environmental Protection Agency, Department of Health 

Services, Environmental Laboratory Accreditation Program (ELAP).  Analyses were requested on a chain-

of-custody record. Below is a discussion of the laboratory results.   

 

Samples collected were analyzed for the following: 

• Organochlorine Pesticides (OCPs) using EPA Method 8081A  

• Chlorinated Herbicides using EPA Method 8151A  
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• CAM Title 22 Metals using EPA Method 6010B/7471A 

• Total Petroleum Hydrocarbons (TPH) using EPA Method 8015B 

 

Organochlorine Pesticides 

 

Eight (8) discreet samples and one (1) duplicate sample were tested for OCPs.  Seven (7) of the samples 

contained concentrations of 4,4’-DDE and/or 4,4’-DDT above the laboratory reporting limit for 

organochlorine pesticides.  No other analytes were reported at concentrations above the laboratory 

detection limit.  Seven (7) discrete samples (HA-1, HA-2, HA-3, HA-4, HA-6, HA-9, HA-11, and HA-

12) contained various amounts of DDE and which ranged from 0.003 milligrams per kilograms (mg/kg) 

to 0.213 mg/kg.  Two (2) discrete samples (TP-1 and TP-4) contained DDT concentrations at 0.016 

mg/kg and 0.076 mg/kg, respectively.  All concentrations of organochlorine pesticides were found to be 

below both, the EPA Region 9 Regional Screening Level (RSL) of 1.4 mg/kg for DDE and 1.7 mg/kg for 

DDT, as well as the California Human Health Screening Level (CHHSL) of 1.6 mg/kg for DDE and 1.6 

mg/kg for DDT. The laboratory test results are included in Appendix A. 

 

Chlorinate Herbicides 

 

Two (2) the samples obtained were also analyzed for Chlorinated Herbicides.  No detectable levels of 

Chlorinated Herbicides were present in the samples analyzed. The laboratory test results are included in 

Appendix A. 

  

CAM Title 22 Metals  
 

Eight (8) discreet samples and one (1) duplicate sample were tested for CAM Metals.  All of the samples, 

with multiple contaminates, contained concentrations above the laboratory reporting limit for metals.  On 

historical agricultural sites, the chemicals of concern are typically arsenic and lead.  The results for 

arsenic were reported to range from 0.308 mg/kg to 1.6 mg/kg.  Based upon information provided by the 

Department of Toxic Substances Control (DTSC, 2008), a concentration of 12.0 mg/kg is a useful 

screening tool for background levels of arsenic. For comparison purposes, background levels of arsenic in 

California soils (Kearney Foundation, 1996) in San Bernardino County benchmark soils was listed at 1.0 

mg/kg to 2.4 mg/kg. The results for lead were reported to range from 3.68 mg/kg to 15.2 mg/kg.  

California Environmental Protection Agency (CalEPA) Human Health Screening Levels (CHHSLs) were 

evaluated for lead residues in soil pertaining to residential land use.  A screening level of 150 mg/kg was 

reported.  The laboratory test results are included in Appendix A. 
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Total Petroleum Hydrocarbons-TPH  
 

Four (4) discreet samples were tested for TPH.  Two (2) of the samples (HA-1, 0-½ ft.; HA-2, 0-½ ft.), 

exhibiting diesel and/or motor oil range soil residues, contained concentrations above the laboratory 

reporting limit for TPH.   The results for HA-1 reported a concentration of 13.1 milligrams per kilogram 

(mg/kg) for diesel-range residues, and 33.8 mg/kg motor oil-range residues.   Results for HA-2 reported a 

concentration of 122 mg/kg motor oil-range residues.  Environmental screening levels (SF Bay RWQCB, 

2007) for diesel (i.e., middle distillates) associated with deep soils (greater than 10± feet) is 83 mg/kg, 

and 5,000 mg/kg for motor oil (i.e., residual fuels).  The laboratory test results are included in Appendix 

A.  

 

Sampling-Derived Wastes 

  

Decontamination water (rinsate) was collected during the course of the subsurface field assessment.   One 

discrete sample of the rinsate was then analyzed by the laboratory prior to appropriate disposal.  No 

detectable levels of OCPs and TPH were present in the sample analyzed. The laboratory test results for 

the rinsate are included in Appendix A. 

 

CONCLUSIONS 

 

In summary, the pesticide and herbicide levels in the samples analyzed were either non-detect or below 

their respective Regional Screening Level (RSL) and California Human Health Screening Level 

(CHHSL).  Detected concentrations of arsenic were found to be below the DTSC’s screening level for 

residential soil, and below generally accepted background levels for benchmark soils in San Bernardino 

County (Kearney Foundation, 1996).  Detected concentrations of lead were found to be below the CHHL 

screening level for residential soil as well.  Based on our Phase I ESA (Petra, 2014) and Limited Phase II 

Environmental Assessment (reported herein), pesticide, herbicide, arsenic, and lead residues detected in 

soil samples collected onsite do not appear to represent a recognized environmental condition with 

regards to the site soils analyzed, and no further evaluation and/or testing is considered warranted for the 

intended residential use of the project, at this time. 

 

Total Petroleum Hydrocarbon (TPH) concentrations in the samples analyzed were non-detect in the 

gasoline range; however, diesel-range residues were detected on one (1) sample and motor oil-range 

residues were detected in two (2) samples.  Compared with screening levels for deep soil where 
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groundwater is currently or potentially a source of drinking water (SF Bay RWQCB, 2007), laboratory 

test results reported concentrations below the residential soil threshold.  Based on our Phase I ESA (Petra, 

2014) and Limited Phase II Environmental Assessment (reported herein), petroleum-based hydrocarbon 

residues detected in soil samples collected onsite do not appear to represent a recognized environmental 

condition with regards to the site soils analyzed, and no further evaluation and/or testing is considered 

warranted for the intended residential use of the project, at this time. 

 

LIMITATIONS 
 

Petra has completed the above scope of work in general accordance with our Proposal No. 13-627, dated 

February 11, 2014.  The work activities described herein were conducted to address the specific issues as 

discussed in this report.   

 

This opportunity to be of service to you is sincerely appreciated.  Please do not hesitate to call this office if 

you have questions pertaining to this report. 

 

Respectfully submitted, 

 

Petra Geotechnical, Inc. 

ENVIRONMENTAL DIVISION 

 

 

 

 

 

Edward P. Lump, PG 5975    Siamak Jafroudi, PhD, GE 2024 

Associate Geologist President, Senior Principal Engineer 

 

 

 

 

 

 

EPL/JC/SJ/nbc 

 

Distribution: (3) Addressee 

 

Attachments: References  

 Figure 1 – Site Location Map 

 Figure 2 – Site Plan  

 Figure 3 - Exploration Location Map 

 Appendix A – Laboratory Test Data and Chain-Of-Custody 
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09366-03 Letter 

January 11, 2016  

 
Mr. Ray Dorame 
MasterCraft Homes Group  
20201 SW Birch St., Suite 100 
Newport Beach, CA 92660 

 

SUBJECT: HIGHLAND PARK TRIP GENERATION ASSESSMENT 

Dear Mr. Ray Dorame: 

Urban Crossroads, Inc. is pleased to submit this Trip Generation Assessment for the proposed Highland 
Park (“Project”), which is located which is located north of Base Line Street and west of Weaver Street 
in the City of Highland. The Project site plan is shown on Exhibit 1 and consists of 46 detached single 
family dwelling units. The Project’s access will be via a single driveway on Baseline Street. 

Table 1 presents the trip generation rates used to calculate the trip generation for the proposed site use. 
The trip generation rates have been obtained from the Institute of Transportation Engineers publication 
Trip Generation (9th Edition, 2012).  The trip generation estimates for the proposed Project are shown 
on Table 2. The Project is projected to generate an estimated 438 trip-ends per day with 35 AM peak 
hour trips and 46 PM peak hour trips.  

The City of Highland generally utilizes the San Bernardino County Congestion Management Program 
(CMP) traffic study guidelines when developing the requirements for traffic studies within the City. The 
CMP traffic study guidelines indicate that detailed traffic analysis is required if a project generates more 
than 250 two-way peak hour trips The Project will generate a maximum of 46 two-way peak hour trips. 
Therefore, no detailed traffic analysis is anticipated to be required.  

If you have any questions, please contact me directly at (949) 660-1994 ext. 205. 

Respectfully submitted, 
 
URBAN CROSSROADS, INC. 

 

 

Pranesh Tarikere, P.E. 

Senior Engineer 





IN OUT TOTAL IN OUT TOTAL
Single Family Detached  210 DU 0.19 0.56 0.75 0.63 0.37 1 9.52

IN OUT TOTAL IN OUT TOTAL
Single Family Detached  46 DU 9 26 35 29 17 46 438

________________________

1  Source:  ITE (Institute of Transportation Engineers) Trip Generation Manual, 9th Edition, 2012.

2  DU = Dwelling Units

TABLE 2

TRIP GENERATION SUMMARY

LAND USE UNITS2 DAILY

AM PM

QUANTITY

PEAK HOUR

PM
PEAK HOUR TRIP RATES

TABLE 1

TRIP GENERATION RATES1

UNITS2LAND USE DAILY 

AMITE Land 

Use Code



 

09366-02 Letter 

September 9, 2014  

 
Mr. Ray Dorame 
MasterCraft Homes Group  
20201 SW Birch St., Suite 100 
Newport Beach, CA 92660 
 

SUBJECT: HIGHLAND PARK TRIP GENERATION ASSESSMENT 

Dear Mr. Plasencia: 

Urban Crossroads, Inc. is pleased to submit this Trip Generation Assessment for the proposed Highland 
Park (“Project”), which is located which is located north of Base Line Street and west of Weaver Street 
in the City of Highland. The Project site plan is shown on Exhibit 1 and consists of 44 detached single 
family dwelling units. The Project’s access will be via a single driveway on Baseline Street. 

Table 1 presents the trip generation rates used to calculate the trip generation for the proposed site 
use. The trip generation rates have been obtained from the Institute of Transportation Engineers 
publication Trip Generation (9th Edition, 2012).  The trip generation estimates for the proposed Project 
are shown on Table 2. The Project is projected to generate an estimated 419 trip-ends per day with 33 
AM peak hour trips and 44 PM peak hour trips.  

The City of Highland generally utilizes the San Bernardino County Congestion Management Program 
(CMP) traffic study guidelines when developing the requirements for traffic studies within the City. The 
CMP traffic study guidelines indicate that detailed traffic analysis is required if a project generates 
more than 250 two-way peak hour trips The Project will generate a maximum of 44 two-way peak hour 
trips. Therefore, no detailed traffic analysis is anticipated to be required.  

If you have any questions, please contact me directly at (949) 660-1994 ext. 205. 

Respectfully submitted, 
 
URBAN CROSSROADS, INC. 

 

 

Pranesh Tarikere 

Senior Engineer 





IN OUT TOTAL IN OUT TOTAL
Single Family Detached  210 DU 0.19 0.56 0.75 0.63 0.37 1 9.52

IN OUT TOTAL IN OUT TOTAL
Single Family Detached  44 DU 8 25 33 28 16 44 419

________________________

1  Source:  ITE (Institute of Transportation Engineers) Trip Generation Manual, 9th Edition, 2012.

2  DU = Dwelling Units

PM
PEAK HOUR TRIP RATES

TABLE 1

TRIP GENERATION RATES1

UNITS2LAND USE DAILY 

AMITE Land 

Use Code

TABLE 2

TRIP GENERATION SUMMARY

LAND USE UNITS2 DAILY

AM PM

QUANTITY

PEAK HOUR
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