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Air Quality and Climate Change Impact Assessment

Carli Mine Expansion Project
Sacramento County, California

April 18,2019

1.0 EXECUTIVE SUMMARY

This Air Quality, Health Risk, and Climate Change Impact Assessment (Report) has been prepared to quantify
and determine the significance of air quality, health risk, and climate change impacts associated with the
proposed expansion of an additional 151 acres (The Carli Expansion) to the Sacramento Aggregates mining and
processing facility operated by Triangle Rock Products LLC, and owned by CalMat Materials dba Vulcan
Materials (Vulcan). Located in Sacramento county, the facility consists of an existing sand and gravel mine and
processing plant. Vulcan is proposing to expand their current mining operations, operate a new ready mix
concrete (RMC) batch plant and associated maintenance facility, and install/operate a new portable asphalt
and concrete recycle plant within the existing facility.

Specifically, Vulcan is proposing to:

e Expand the mining area to encompass an additional 151 acres (The Carli Expansion) located west of
the existing processing plant.

e Operate a ready mix concrete (RMC) batch plant and associated maintenance facility.

e Operate a portable crushing plant to recycle asphalt and concrete rubble on-site.

Sespe Consulting, Inc. (Sespe) has prepared this Report to determine the potential air quality, health risk, and
climate change impacts of the project. Project emissions were determined by subtracting existing facility
emissions (Baseline) from planned emissions post-expansion (Future) to determine the incremental change in
emissions resulting from the Project. Baseline emissions were estimated using the 2008 Triangle Rock Final
Environmental Impact Report, aggregates production records, and other site specifications provided by Vulcan.
Future emissions estimates include updates to facility operation procedures and equipment, which result in
lower emissions.

The Report uses Sacramento Metropolitan Air Quality Management District (SCAQMD) approved methods in
combination with current best practices, including methods from the Health Risk Assessment (HRA) Guidelines
(OEHHA, 2015) to quantify the impacts associated with the Project. Forecasted Project emissions are compared
to applicable pollutant thresholds, and analyzed with EPA AERMOD and HARP2 health risk assessment
modeling software.

vu01_CarliAQCCIA.docx 1 April 18, 2019



Carli Mine Expansion Project Air Quality and Climate Change Impact Assessment

The Report has the following findings with respect to Air Quality and Greenhouse Gasses (GHG), which address
the specific impact statements within the CEQA Guidelines Appendix G Environmental Checklist Form:

1.1 Air Quality

a) The Project would not conflict with or obstruct implementation of any applicable air
quality plan. Potential conflicts with applicable air quality plans have been analyzed and
ruled out (see Section 4.5.1).

b) The Project would not violate any air quality standard or contribute substantially to an
existing or projected air quality violation. Project activity will be taking place in a new
location but not involve a significant change in emissions (see Section 4.5.2).

c) The project does not result in a cumulatively considerable net increase of any criteria
pollutant for which the project region is non-attainment under an applicable Federal or
State ambient air quality standard (including releasing emissions which exceed
quantitative thresholds for ozone precursors). Project Criteria Pollutant daily emissions
are below SMAQMD Air Quality Significance Thresholds (see Section 4.5.3).

d) After mitigation, the Project would not expose sensitive receptors to substantial pollutant
concentrations. Using US EPA-approved dispersion modeling software, it has been
determined that sensitive receptors are not subject to significant exposure provided the
following mitigation measures are in place (see Section 4.5.4):

i) The Project will maintain offroad mining vehicle fleet engines at EPA
certified Tier 4 Interim or cleaner.

ii) The Project will implement enhanced dust control methods to increase
overall control efficiency from 68% to 80%.

e) The Project would not create objectionable odors affecting a substantial number of
people. Previous emissions were not objectionable and no significant odor causing
activities would result due to the Project (see Section 4.5.5).

1.2 Greenhouse Gasses

a) The Project would not generate GHG emissions, either directly or indirectly, that may
have a significant impact on the environment. The Project was found to have CO.e
emissions below the SCAQMD screening threshold (see Section 5.5.1).

b) The Project would not conflict with an applicable plan, policy or regulation adopted for
the purpose of reducing the emissions of GHGs. Potential conflicts with applicable air
quality plans have been analyzed and ruled out (see Section 5.5.2).
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2.0 INTRODUCTION

Vulcan Materials Company (Vulcan) owns the Sacramento Aggregates mine and processing plant located in the
County of Sacramento. Vulcan is proposing to expand its current Sacramento Aggregates mining operations to
the property immediately west of the existing processing plant. The expansion area is referred to as the Carli
Expansion Project (Project). The Sacramento Aggregates sand and gravel mining operation consists of
permitted Phases | — X and Expansion Phases E-1, E-2 and E-3. The Carli expansion will add Phase T to the
approved operations and will be implemented in two mining phases, Phases T-1 and T-2.

This Air Quality and Climate Change Impact Assessment (AQCCIA) presents technical information and analysis
describing reasonably foreseeable changes to the environment that would occur with the Project and the
addition of a portable recycle plant for asphalt and concrete along with the associated diesel-fired generator
set.(Figure 1, Appendix A).

Project impacts on regional and local environmental setting are assessed for construction and operation using
current standard practices and the State CEQA Guidelines (14 CCR §15000 et. seq.). This AQCCIA primarily
follows the Guide to Air Quality Assessment (SMAQMD, 2016) and Air Toxics Hot Spots Program Guidance
Manual for the Preparation of Risk Assessments (OEHHA, 2015).

This report has two sections: air quality and GHG that are each sub-divided into the following sections:

e Regulatory setting. This subsection describes the characteristics of pollutants as well as federal, state?,
and local regulations that apply to the Project.

e Environmental setting. This subsection describes the existing physical environment (i.e., CEQA baseline)?
for the region and adjacent to the Project site.

o Significance thresholds. This subsection presents the state CEQA Guidelines Appendix G checklist items
which are the primary thresholds used along with the SMAQMD significance criteria that are applied to
determine the significance of the Project.

e Methodology. This subsection describes the design features of the Project, emissions calculation methods,
emissions that are in the Baseline for the Project, and health risk assessment (HRA) methods used for this
Project.

e Project-level impacts and mitigation measures. This subsection presents the results of Project impact
analyses prepared using the methodology; compares each impact to significance criteria; makes a
determination of significance; proposes mitigation measures to reduce significant impacts to less than
significant levels or the maximum extent feasible.

1 The words “federal,” “national,” and “state” are capitalized when referring to a specific rule, regulation or other item
that could be unique (e.g., State CEQA Guidelines in preceding paragraph. The words are not capitalized when
describing items in general terms not specific to this nation or state. As presented in this bullet; federal, state and local
are levels of government/regulation; and thus are not capitalized.

2 The word “baseline” is capitalized in this report when referring to the Project Baseline and is not capitalized when
referring to the concept of baseline under CEQA and/or baselines for other projects, plans, regulations, etc.
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3.0 PROJECT DESCRIPTION

The Sacramento Aggregates mine and processing plant is located at 11501 Florin Road in Sacramento County,
California. Vulcan purchased the property immediately west of the current mining operation. The Project
would be on 140 acres of the 151-acre property and provide an estimated 10,330,000 tons of reserves for the
Sacramento Aggregate operation.

The Project would involve excavating 6,300 tons per day or approximately 1,965,600 tons of material annually,
and is estimated to take approximately 10 years. In addition, the Project would allow for operation of a
portable asphalt and concrete recycling plant (Recycle Plant), an associated diesel-fired generator, and a Ready
Mix Concrete (RMC) production plant. Production from both the Recycle and RMC plants would substitute for
mined materials so that the combined production would not change from the above amounts previously
approved in the Final Environmental Impact Report — Sacramento Aggregates Expansion: Community Plan
Amendment, Rezone, Use Permit and Reclamation Plan Amendment (Sacramento County, 2008) herein
referred to as the “2008 FEIR.”

Figure 2 (Appendix A) presents a site plan showing the Project site (designated as “Phase T”), and three (3)
related projects that are discussed in this report:

1. Existing Sacramento Aggregates processing facility located north and east of the Project site will
receive material from the Project by way of conveyor (Phases I, IX, and X);

2. Existing Sacramento Aggregates mine (Phase E); and

3. Existing composting facility located on the Project site.

The Project would expand the area that can be mined to include Phase T. The rate of mining would remain
unchanged from the existing setting which is governed by market demand and the economics of inelastic
demand. As such, the production rate would continue to be fluctuate with the ebb and flow of the construction
industry. Appendix B contains a discussion of the economics of aggregates that govern how much is made and
sold.

The 2008 FEIR contains air quality impact analysis for Phase E operations that are occurring today and is used
as the Baseline condition for this report. Appendix C contains relevant technical reports from the 2008 FEIR
appendices.

Aside from extracting aggregate reserves from the adjacent Carli property, the existing mining and processing
operations would remain unchanged with the Project and are thus not part of the Project. Approved
production and processing rates for the existing mining operation and processing plant would remain
unchanged or decrease due to the substitution of materials processed by the proposed Recycle or RMC plants.
The mining activities currently being conducted in the previously approved Phase E area south of Florin Road
would be completed prior to extracting materials from the Project site (i.e., Phase T).
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Access to the Project site would be from the existing Sacramento Aggregate facility entrance road. Because
production and processing rates would remain unchanged from the existing rates, the off-site highway truck
traffic would also remain unchanged. Thus, off-site impacts were omitted from the Project emissions.

The planned end use for the Project site would be open space and grazing. Activities on the Project site would
be completed within the time limits of the currently approved Use Permit (01-ZGB-UPB-0107) which is 2033.
Reclamation of the Project site is designed to complement the currently approved reclamation activities
planned for the existing phases of the mining operation.

Normal operating hours for mining activities are listed below but the Zoning Administrator may permit
different mining operation hours on an interim basis from the specified hours if the Administrator finds that
the public benefit outweighs the community hardship:

e Monday through Friday: 7:00 A.M. until 10:00 P.M
e Saturday: 7:00 A.M. until 3:00 P.M.
e Sunday and labor union holidays: no mining.

e Ready Mix Concrete Production May take place 24 hours a day and on weekends.

The Carli expansion would be mined starting in the northern portion of the site, extend south around the
existing composting facility, then progress east, and finally extend northeast to excavate the area currently
occupied by the composting operation. The proposed excavation setbacks would be the same as for the
existing permitted operations (i.e., 30 feet from the Florin Road right-of-way and 30 feet from the Eagles Nest
Road right-of-way). The setbacks would be landscaped to match the existing landscaping on the northeast and
southeast sides of Florin Road and create a visual barrier between the roads and the mining activities. The
landscaping would include the same native and/or landscape varieties of plants within a 15 feet wide planting
area.

Mining equipment used at the Project site would be existing equipment from Phase E mining operations with
the exception that cleaner engines would be and/or have been implemented to comply with California Air
Resources Board (CARB) or SAQMD regulations. Overburden and aggregate on the Project site would be
removed using existing equipment including a hydraulic excavator, a bulldozer, and front end loaders. The
excavated aggregate ore would be transported to an existing, extendable, and electrified conveyor system by
existing haul trucks and/or loaders prior to being conveyed east to the existing processing plant. Other existing
mobile equipment that may be used includes a motor-grader, a water truck, and a service truck.

In addition to the historic mining activities in Phase E and the existing composting activities on the Project site,
stockpiles of broken asphalt pavement and/or Portland cement concrete (PCC) from nearby demolition
projects would be stored on-site. A portable Recycle Plant and associated diesel-fired generator would be
brought on-site approximately once per quarter to crush and screen accumulated material. Materials produced
by the portable Recycle Plant would substitute for virgin mined materials so that total production and off-site
truck trips from the neighboring Sacramento Aggregates facility would remain unchanged.
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An estimated 6,372,000 cubic yards of overburden would be removed in phases to expose the aggregate
resources. Average ground surface elevation at the site is 108 feet above mean sea level (AMSL). Aggregate
would be mined to an estimated depth of between 70 and 75 feet below the existing surface. Table 1 presents
the quantities of materials that would be handled by the Project.

Table 1. Quantities of Materials Handled
Type of Material Quantity
Rock (aggregate) 10,330,000 net tons produced?
Overburden 6,372,000 cubic yards?
Fill Back 6,069,000 cubic yards?
Ready Mix Concrete 450,000 cubic yards per year®
Recycled Materials 150,000 tons per year®

aBased on email from Kevin Torell of Vulcan Materials Company dated 2/26/2017.
bConservative estimates for modeling purposes. The reasonably foreseeable maximum production rate associated with the Ready Mix
Concrete plant is approximately 200,000 cubic yards per year.

4.0 AIR QUALITY

This AQCCIA was prepared using current best practices including the Guide to Air Quality Assessment in
Sacramento County (SMAQMD, 2016) and the Air Toxics Hot Spots Program Guidance Manual for Preparation
of Health Risk Assessments (OEHHA, 2015).

4.1 Regulatory Setting
4.1.1 Characteristics of Air Pollutants

Both the state and the federal governments have established health-based criteria called Ambient Air Quality
Standards (AAQS) for six air pollutants. These “criteria pollutants” are ozone (0Os), carbon monoxide (CO),
nitrogen dioxide (NO,), sulfur dioxide (SOz), lead (Pb), and suspended particulate matter (PM2s and PMy). Each
criteria pollutant is described more fully below and associated AAQS are presented in Table 2.

Many constituents in air emissions other than criteria pollutants may result in health effects and are regulated
as toxic air contaminants (TACs) using health risk assessment methods (i.e., as opposed to comparing
concentration of criteria pollutant to an AAQS). Diesel particulate matter (DPM) and respirable crystalline silica
(RCS) are two TACs of concern associated with Project sources and are also discussed below. Appendix D
contains information from the American Thoracic Society (ATS) on what constitutes an adverse health effect
from air pollution which is the standard used by the Office of Environmental Health Hazard Assessment
(OEHHA) and CARB in setting AAQS and exposure levels used for health risk assessment (HRA).

Ozone — Ozone (smog) is formed by photochemical reactions between oxides of nitrogen (NOx) and volatile
organic compounds (VOC), rather than being directly emitted. Generally, air districts prioritize NOx reductions
over VOC reductions because NOx reductions would have greater effect on reducing ozone concentrations and
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be more protective of public health. Os is a pungent, colorless gas typical of photochemical smog. Elevated O3
concentrations may result in reduced lung function, particularly during vigorous physical activity. This health
effect is particularly acute in sensitive receptors such as the sick, the elderly, and young children. O; levels peak
during summer and early fall.

Breathing ground-level ozone can result in a number of health effects that are observed in broad segments of
the population. Some of these effects include: induction of respiratory symptoms; decrements in lung function;
and inflammation of airways. Respiratory symptoms may include: coughing; throat irritation; pain, burning, or
discomfort in the chest when taking a deep breath; and chest tightness, wheezing, or shortness of breath. In
addition to these effects, evidence from observational studies indicates that higher daily ozone concentrations
are associated with increased asthma attacks, increased hospital admissions, increased daily mortality, and
other markers of morbidity. The consistency and coherence of the evidence for effects upon asthmatics
suggests that ozone can make asthma symptoms worse and can increase sensitivity to asthma triggers.

Carbon Monoxide — Carbon monoxide (CO) is formed by the incomplete combustion of fossil fuels, almost
entirely from automobiles. It is a colorless, odorless gas that can cause dizziness, fatigue, and impairments to
central nervous system functions.

The severity of symptoms due to CO exposure increases with the blood carboxyhemoglobin (COHb) level. The
first signs of CO exposure include mild headache and breathlessness with moderate exercise. Continued
exposure may lead to more severe headache, irritability, impaired judgment and memory, and rapid onset of
fatigue. Persons that may be more sensitive to CO exposure include those having an existing cardiovascular
disease or anemia; fetuses of pregnant women; smokers; and persons exposed to methylene chloride.

Nitrogen Oxides — Nitrogen oxides (NOx) is a generic term for the mono-nitrogen oxides which include nitric
oxide (NO) and nitrogen dioxide (NO,). NO is a colorless, odorless gas and NO, is a reddish brown gas. NOx is
formed from fuel combustion under high temperature or pressure. NOx is a primary component of the
photochemical smog reaction. It also contributes to other pollution problems, including a high concentration
of fine particulate matter, poor visibility, and acid deposition (i.e., acid rain). NOx decreases lung function and
may reduce resistance to infection. Acute exposure to NO; may cause pulmonary edema, pneumonitis, and
bronchitis. NO; is considered a relatively insoluble, reactive gas, such as phosgene and ozone. Once inhaled,
NO, reaches the lower respiratory tract, affecting mainly the bronchioles and the adjacent alveolar spaces,
where it may produce pulmonary edema within hours.

Sulfur Dioxide — Sulfur dioxide (SO;) is a colorless, irritating gas formed primarily from combustion of fuels
containing sulfur. Industrial facilities also contribute to gaseous SO, levels. SO irritates the respiratory tract,
can injure lung tissue when combined with fine particulate matter, and reduces visibility and the level of
sunlight. People with asthma and children are particularly sensitive to and are at increased risk from the effects
of SO, air pollution
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Lead — Lead (Pb) was phased out of use in gasoline and paint. It is present at trace concentrations in a variety
of other materials including most natural materials extracted from the earth’s crust. Once in the bloodstream,
Pb can cause damage to the brain, nervous system, and other body systems. Children are highly susceptible to
the effects of Pb.

Particulate Matter — Particulate matter (PM) pollution consists of very small liquid and solid particles floating
in the air. Some particles are large or dark enough to be seen as soot or smoke. Others are so small they can
be detected only with an electron microscope. Particulate matter is a mixture of materials that can include
smoke, soot, dust, salt, acids, and metals. Particulate matter also forms when gases emitted from motor
vehicles and industrial sources undergo chemical reactions in the atmosphere. PMjo refers to particles less
than or equal to 10 microns in aerodynamic diameter. PM, s refers to particles less than or equal to 2.5 microns
in aerodynamic diameter and are a subset of PM;o.

There are sources of PMyg in both urban and rural areas. PMjo and PM;s are emitted from stationary and
mobile sources, including diesel trucks and other motor vehicles, power plants, industrial processing, wood
burning stoves and fireplaces, wildfires, dust from roads, construction, landfills, and agriculture, and fugitive
windblown dust. Because particles originate from a variety of sources, their chemical and physical
compositions vary widely. In addition, it is now believed that PM..s concentrations are highly dependent on
several precursors which, like NOx and ROG for ozone, undergo chemical reactions in the environment that
changes them to PM3s.

PMio and PM;s particles are small enough to be inhaled into, and lodge in, the deepest parts of the lung,
evading the respiratory system’s natural defenses. Health problems may occur as the body reacts to these
foreign particles.

Acute and chronic health effects associated with high particulate levels include the aggravation of chronic
respiratory diseases, heart and lung disease, and coughing, bronchitis, and respiratory illnesses in children.
Recent mortality studies have shown a statistically significant direct association between mortality and daily
concentrations of particulate matter in the air. Non health-related effects include reduced visibility and soiling
of buildings. PM1o can increase the number and severity of asthma attacks, cause or aggravate bronchitis and
other lung diseases, and reduce the body’s ability to fight infections. PM1g and PM;.s can aggravate respiratory
disease, and cause lung damage, cancer, and premature death.

Although particulate matter can cause health problems for everyone, certain people are especially vulnerable
to adverse health effects of PM1o. These “sensitive populations” include children, the elderly, exercising adults,
and those suffering from chronic lung disease such as asthma or bronchitis. Of greatest concern are recent
studies that link PM1o exposure to the premature death of people who already have heart and lung disease,
especially the elderly. Acidic PMio can also damage manmade materials and is a major cause of reduced
visibility in many parts of the United States.

Respirable Crystalline Silica — Respirable crystalline silica (RCS) refers to crystalline silicon dioxide with
aerodynamic diameter less than four (4) microns (i.e., 0.0004 cm). Crystalline silica or quartz is ubiquitous in
nature. Most dust generated by construction and mining activities including blasting produces dust particles
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larger than 4 microns. These particles are too large to reach the alveoli of the lungs which are the target organ.
Thus, RCS constitutes a tiny fraction of the dust from these sources and does not represent a significant health
risk to neighbors of these types of projects. In order to result in toxic effects the silica needs to be crystalline,
smaller than 4 microns, inhaled, and not exhaled.

Inhalation of RCS initially causes respiratory irritation and an inflammatory reaction in the lungs. Silicosis results
from chronic exposure; it is characterized by the presence of histologically unique silicotic nodules and by
fibrotic scarring of the lung. Lung diseases other than cancer associated with silica exposure include silicosis,
tuberculosis/silicotuberculosis, chronic bronchitis, small airways disease, and emphysema. Ambient air
exposures do not cause concern but levels to which workers (e.g., miners, sandblasters) may be exposed have
been shown to cause cancer.

Diesel Particulate Matter. Diesel particulate matter (DPM) is used as a surrogate for the mixture of compounds
in diesel exhaust that have the potential to contribute to mutations in cells that can lead to cancer. These
compounds include, but are not limited to, arsenic, benzene, formaldehyde, and nickel.

Long-term exposure to diesel exhaust particles poses the highest cancer risk of any TAC evaluated by OEHHA.
CARB has estimated that about 70 percent of the cancer risk that the average Californian faces from breathing
TACs stems from diesel exhaust particles. In a comprehensive assessment of diesel exhaust, OEHHA analyzed
more than 30 studies of people who worked around diesel equipment, including truck drivers, railroad workers,
and equipment operators. The studies showed these workers were more likely than workers who were not
exposed to diesel emissions to develop lung cancer. These studies provide strong evidence that long-term
occupational exposure to diesel exhaust increases the risk of lung cancer. Other researchers and scientific
organizations, including the National Institute for Occupational Safety and Health (NIOSH), have calculated
similar cancer risks from diesel exhaust as those calculated by OEHHA.

Exposure to diesel exhaust can have immediate health effects. Diesel exhaust can irritate the eyes, nose, throat
and lungs, and it can cause coughs, headaches, lightheadedness, and nausea. People with allergies, existing
cardiovascular disease, the elderly, and children considered sensitive populations for DPM exposure. Exposure
to diesel exhaust also causes inflammation in the lungs, which may aggravate chronic respiratory symptoms
and increase the frequency or intensity of asthma attacks.

4.1.2 Federal

The Clean Air Act (CAA) is the comprehensive Federal law that regulates air emissions from stationary and
mobile sources. Congress established much of the basic structure of the CAA in 1970, and made major revisions
in 1977 and 1990. Table 2 presents Federal and State AAQS. “The Clean Air Act in a Nutshell: How It Works”
(EPA, 2013) contains a thorough yet concise summary of how US EPA implements the CAA.Table 3 also
identifies how the CAA applies to the Project.
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Table 2 State and Federal Ambient Air Quality Standards
Averaging California Standards' National Standards 2
Pollutant . " ; = v .
Time Concentration Method Primary ” Secondary ~ Method
Ozone (0,)° 1 Hour 0.09 ppm (180 pg/m’) | Uitraviolet - Same as Primary | Ultraviolet
3
8 Hour 0.070 ppm (137 pg/m’) Photometry 0.070 ppm (137 pg/m’) Standard Photometry
Respirable 24 Hour 50 pg/m’ o 150 pg/m’ ) Inertial Separation
. Gravimetric or Same as Primary X X
Particulate Annual . and Gravimetric
20 ug/m3 Beta Attenuation _ Standard vsi
Matter (PMyg)° | Arithmetic Mean Analysis
24 Hour 35 ug/m’ Same as Primary
. - - _ m . .
Fine Particulate - Standard i el 0 s i
- (PM )9 and Gravimetric
atter 25 Annual Gravimetric or .
12 F 12.0 & : Analysis
Arithmetic Mean ug/m Beta Attenuation ug/m 15 pg/m
3 3 _
1 Hour 20 ppm (23 mg/m’) Non-Dispersive 35 ppm (40 mg/m’) Non-Dispersive
Carbon 8 Hour 9.0 ppm (10 mg/m?) | Infrared 9 ppm (10 mg/m?) — Infrared
Monoxide (CO) |50, o oo (7 /) P’\Pllglt:metrv Pl\f;;t:metry
(Lake Tahoe) PP & ( ) ( )
. 1 Hour 0.18 ppm (339 pg/m>) 100 ppb (188 pg/m?) —
Nitrogen Gas Phase Chemi- Gas Phase Chemi-
Annual luminescence Same as Primary | |minescence

Dioxide (NO,)*

0.030 ppm (57 pg/m?)

0.053 ppm (100 pg/m?)

Arithmetic Mean Standard
1 Hour 0.25 ppm (655 pg/m?) 75 ppb (196 pg/m’) -
0.5 ppm Ultraviolet
3 Hour - - 3 Flourescence;
.. (1,300 pg/m°) ’
Sulfur Dioxide Ultraviolet Spectro-
s0.)i! 3 Fl 0.14 ppm hot t
(SO,) 24 Hour 0.04 ppm (105 pg/m?) uorescence _ " _ photometry
(for certain areas) (Pararosaniline
Annual 0.030 ppm Method)
Arithmetic Mean (for certain areas)™
30 Day Average 1.5 pug/m’ - -
1.5 pg/m’ High Volume
Calendar Quarter = . )
Lead'?13 Atomic Absorption | (for certain areas)'> | Same as Primary |Samplerand
Rolling 3-Month Standard Atomic Absorption
_ 3]
Average =
Visibility Beta Attenuation
. and Transmittance
Reducing 8 Hour See footnote 14 .
. 14 through Filter
Particles Tape
lon i
Sulfates 24 Hour 25 pg/m’ No National Standards
Chromatography
Hydrogen H 0.03 42 ug/m? Ultraviolet
our .
Sulfide ppm (42 pg/m’) Fluorescence
Vinyl Chloride!? | 24 Hour 0.01 26 ug/m’ Gas
Y ML ot {48 i) Chromatography

Footnotes on next page.

Source: CARB, May 4, 2016
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10.

11.

California standards for ozone, carbon monoxide (except 8-hour Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, and
particulate matter (PM1o, PM, s, and visibility reducing particles), are values that are not to be exceeded. All others are not to be
equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of
the California Code of Regulations.

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

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

Any equivalent measurement method, which can be shown to the satisfaction of the ARB to give equivalent results at or near the
level of the air quality standard, may be used.

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

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

Reference method as described by the US EPA. An “equivalent method” of measurement may be used but must have a
“consistent relationship to the reference method” and must be approved by the US EPA.

On October 1, 2015, the National 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 ppm.

On December 14, 2012, the National annual PM, s primary standard was lowered from 15 pg/m3 to 12.0 pg/m3. The existing
National 24- hour PM, s standards (primary and secondary) were retained at 35 pg/m3, as was the annual secondary standard of
15 pg/m3. The existing 24-hour PMjo standards (primary and secondary) of 150 pg/m3 also were retained. The form of the annual
primary and secondary standards is the annual mean, averaged over 3 years.

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

On June 2, 2010, a new 1-hour SO; standard was established and the existing 24-hour and annual primary standards were
revoked. To attain the 1-hour National standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum
concentrations at each site must not exceed 75 ppb. The 1971 SO, National standards (24-hour and annual) remain in effect until
one year after an area is designated for the 2010 standard, except that in areas designated nonattainment for the 1971
standards, the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standards are approved.
Note that the 1-hour National standard is in units of parts per billion (ppb). California standards are in units of parts per million
(ppm). To directly compare the 1-hour National standard to the California standard the units can be converted to ppm. In this
case, the National standard of 75 ppb is identical to 0.075 ppm.

12. The CARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of exposure for adverse health

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

13. The National standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead standard (1.5 pg/m3

14.

as a quarterly average) remains in effect until one year after an area is designated for the 2008 standard, except that in areas
designated nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation plans to attain or
maintain the 2008 standard are approved.

In 1989, CARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to
instrumental equivalents, which are "extinction of 0.23 per kilometer" and "extinction of 0.07 per kilometer" for the statewide
and Lake Tahoe Air Basin standards, respectively.
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Table 3

Applicability of US EPA Activities under the CAA to the Project

US EPA Activity

Applicable to Project Sources?

Establish air quality standards.

Yes, see Impact AQ-2.

Designate quality of air in attainment areas.

No, the Project is not an attainment area.

Administrate state implementation plans.

No, the Project is not a SIP.

Require additional programs in nonattainment areas.

Yes, the Project would comply with SMAQMD programs and
rules that address nonattainment.

Provide guidance on control techniques.

No, the Project would employ standard controls.

Regulate interstate air pollution.

No, the Project is not a state.

Require plans to maintain clean air after a
nonattainment area meets the standard.

Yes, the Project would comply with SMAQMD programs and
rules that maintain attainment.

Preserve clean air in attainment areas.

Yes, the Project would comply with SMAQMD programs and
rules that preserve attainment.

Adopt National standards for new stationary sources.

No, the Project has no stationary sources.

Adopt National standards or guidelines for consumer
and commercial products.

No, the Project does not buy products that emit air pollutant
from vendors outside the country.

Adopt National standards for new vehicles and
engines, and fuels.

No, the Project does not manufacture vehicles, engines, or
fuels.

Regulate emissions from oil drilling on the Outer
Continental Shelf.

No, the Project is not located on the Outer Continental Shelf.

Regulate hazardous air pollutants.

No, the Project has no stationary sources.

Protect visibility in National parks by regulating
regional haze.

No, does not include a major stationary source.

Control acid rain by regulating NO2 and SOz emissions
from power plants.

No, the Project does not include a power plant or other major
source of combustion pollutants.

Protect stratospheric ozone by regulating ozone-
depleting compounds (e.g., chlorofluorocarbons).

No, the Project would purchase refrigerants and other classes
of products from a U.S. vendor.

Regulate major sources of air pollution by
administrating a Federal operating permit program.

No, the Project is a minor source that does not require a
Federal operating permit.

Source: (EPA, 2013).
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Regulations Affecting New Diesel Engines

US EPA regulates emissions from new non-road (i.e., offroad, portable, and stationary) internal combustion
engines by tiered standards (e.g., compression-ignition engines in 40 CFR 89.112, 40 CFR 1039.101, and 40 CFR
1039.102). Emissions from new non-road engines are regulated using standards that apply by model year, class
of vehicle, and fuel type (e.g. heavy-heavy duty diesel engines in 40 CFR 86.004-11, 40 CFR 86.007-11, and 40
CFR 86.099-11). These regulations affect manufacturers but are relevant to the Project because diesel engines
are the primary source of Project emissions besides dust.

Engine tiers are emissions standards that were phased-in by size and model year between 1996 and 2015. Tier
0 engines are engines that were built before the applicable engine tier standard came into effect for each
engine size. Although the regulations require Tier 4 Final engines in 2015, manufacturing has not kept up with
demand in the 100 to 174 hp and 750+ hp size categories. The EPA Nonroad Compression-Ignition Engines:
Exhaust Emission Standards chart (Appendix I)presents the emissions factors for each tier.

4.1.3 State
4.1.3.1 Criteria Pollutants

The State of California began to set California ambient air quality standards (CAAQS) in 1969. The CAAQS are
generally more stringent than the NAAQS. In addition to the six criteria pollutants covered by the NAAQS, there
are CAAQS standards for sulfates, hydrogen sulfide, vinyl chloride, and visibility reducing particles. These
standards are also listed in Table 2.

Originally, there were no attainment deadlines for the CAAQS. However, the California Clean Air Act (CCAA)
provided a timeframe and a planning structure to promote their attainment. The CCAA required
nonattainment areas in the State to prepare attainment plans and proposed to classify each such area on the
basis of the submitted plan. The attainment plans require a minimum 5 percent annual reduction in the
emissions of nonattainment pollutants unless all feasible measures have been implemented. The Sacramento
County area of the Sacramento Valley Air Basin (SVAB) is currently classified as a nonattainment area for three
criteria pollutants: O3, PMyg, and PM;s.

4.1.3.2 Toxic Air Contaminants

The CARB Statewide comprehensive air toxics program was established in the early 1980s. The Toxic Air
Contaminant Identification and Control Act (AB 1807, 1983) created California’s program to reduce exposure
to air toxics. The Air Toxics “Hot Spots” Information and Assessment Act (AB 2588, 1987) requires a Statewide
air toxics inventory, notification of people exposed to a significant health risk, and facility plans to reduce these
risks.

Under AB 1807, CARB is required to use certain criteria in the prioritization for the identification and control
of air toxics. In selecting substances for review, CARB must consider criteria relating to “the risk of harm to
public health, amount or potential amount of emissions, manner of, and exposure to, usage of the substance
in California, persistence in the atmosphere, and ambient concentrations in the community.” AB 1807 also
requires CARB to use available information gathered from the AB 2588 program to include in the prioritization
of compounds. The list of TACs includes all Federal HAPs plus the following pollutants: 1,2-dibromoethane, 1,2-
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dichloroethane, hexavalent chromium, cadmium, inorganic arsenic, nickel, inorganic lead, diesel particulate
matter, and environmental tobacco smoke (17 CCR § 93000 and §93001).

Under AB 2588, facilities are required to report air toxic emissions, ascertain health risks and notify nearby
residents of significant risks. In September 1992, the Hot Spots Act was amended by Senate Bill 1731, which
required facilities that pose a significant health risk to reduce their risk through a risk management plan. The
emissions inventory and risk assessment methodologies from the AB2588 Program are incorporated into this
AQCCIA as discussed in the methodology subchapter (Sections 4.4).

Diesel Emissions

In July 2007, CARB adopted an airborne toxic control measure (ATCM) for in-use off-road diesel vehicles (13
CCR § 2449 et seq.). This regulation required that specific fleet average requirements be met for NOx emissions
and for particulate matter emissions. Where average requirements cannot be met, BACT requirements apply.
The regulation also included several recordkeeping and reporting requirements. In response to AB 8 2X, the
regulations were revised in July 2009 (effective December 3, 2009) to allow a partial postponement of the
compliance schedule in 2011 and 2012 for existing fleets. On December 17, 2010, CARB adopted additional
revisions to further delay the deadlines reflecting reductions in diesel emissions due to the poor economy and
overestimates of diesel emissions in California. The revisions delayed the first compliance date until no earlier
than January 1, 2014, for large fleets, with final compliance by January 1, 2023. The compliance dates for
medium fleets were delayed until an initial date of January 1, 2017, and final compliance date of January 1,
2023. The compliance dates for small fleets were delayed until an initial date of January 1, 2019, and final
compliance date of January 1, 2028. Correspondingly, the fleet average targets were made more stringent in
future compliance years. The revisions would also accelerate the phase-out of equipment, preventing older
equipment from being added to fleets over time:

e Tier 1 or higher has been required since September 13, 2013 when the US EPA authorized the waiver
needed by CARB to regulate in-use mobile engines.

e Tier 2 or higher engines on January 1, 2013, without exception; and

e Tier 3 or higher engines on January 1, 2018 (January 1, 2023, for small fleets).

On October 28, 2011 (effective December 14, 2011), the Executive Officer of CARB approved amendments to
the ATCM regulation. The amendments included revisions to the applicability section and additions and
revisions to the definitions. The regulation was amended to combine the PM and NOy fleet average targets
under one, instead of two, sections. The amended fleet average targets are based on the NOy fleet average
emissions factors from previous versions of the rule with credit given for PM reduction, and the section
regarding PM performance requirements was deleted completely. The BACT requirements, if a fleet cannot
comply with the fleet average requirements, were restructured and clarified. Other amendments to the
regulations included minor administrative changes to the regulatory text.

The CARB Portable Diesel-Fueled Engine ATCM (17CCR § 93116 et. seq.) contains fleet average DPM standards
for three size categories of engines (< 175 hp, 175 to 750 hp, > 750 hp) which are each required to meet more
stringent fleet average emissions characteristics on January 1 of 2013, 2017, and 2020. CARB has determined
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that engine control systems and new, cleaner engines are not available in sufficient quantities to allow fleet
owners to upgrade to meet fleet average emissions levels before future compliance dates (1/1/2017 and
1/1/2020). CARB proposed amendments to the ATCM and the Portable Equipment Registration Program
(PERP) to address this issue which may be heard by the Board in the near future. ACTM compliance for engines
greater than 750 hp is proposed to be delayed three (3) years until 1/1/2020 in the most recent draft of the
regulation (November 2016).

Naturally Occurring Asbestos (NOA)

The following two ATCMs for naturally-occurring asbestos (NOA) have been adopted by CARB and each allows
the Air Pollution Control Officer of the local air district to exempt sand and gravel operations like the Project
that are located on alluvial deposits:

e Asbestos ATCM for Surfacing Applications (17 CCR § 93106) restricts the asbestos content of material
used in surfacing applications such as unpaved roads, parking lots, driveways, and walkways. The ATCM
excludes “sand and gravel operations” from requirements in the ATCM except for the section allowing
the Air Pollution Control Officer (APCO) to require geologic evaluation or asbestos testing. "Sand and
gravel operation" means any aggregate-producing facility operating in alluvial deposits.

e Asbestos ATCM for Construction, Grading, Quarrying, and Surface Mining Operations (17 CCR § 93105)
requires the implementation of mitigation measures to minimize emissions of asbestos-laden dust
unless an exemption in the ATCM applies. Applicable to this Project, the ATCM states that the “APCO
may provide an exemption for crushing, screening and conveying equipment, stockpiles, and off-site
material transport at a sand and gravel operation if the operation processes only materials from an
alluvial deposit.”

Given the exemptions provided, this AQCCIA assumes that there is no asbestos in dust generated by the
Project.

4.1.4 Sacramento Metropolitan Air Quality Management District

The Sacramento Air Pollution Control District was formed by the Sacramento County Board of Supervisors in
December of 1959. In July of 1996, the SMAQMD was created under Health and Safety Code Sections 40960
et. seq. to monitor, promote, and improve air quality in the County of Sacramento. It is one of 35 regional air
quality districts in California.

SMAQMD is designated by EPA as part of the Sacramento Federal Ozone Nonattainment Area (SFNA), which is
comprised of all of Sacramento and Yolo Counties, the eastern portion of Solano County, the southern portion
of Sutter County, the western slopes of El Dorado and Placer Counties up to the Sierra crest, and includes four
other local air districts. SMAQMD is responsible for monitoring air pollution within the Basin and for developing
and administering programs to reduce air pollution levels below the health-based standards established by the
State and Federal governments.

CARB coordinates and oversees both state and Federal air pollution control programs in California. CARB also
oversees activities of local air quality management agencies and is responsible for incorporating air quality
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management plans for local air basins into a State Implementation Plan (SIP) for US EPA approval. The
SMAQMD has adopted several air quality management or “attainment” plans to achieve State and National
AAQS and comply with CCAA and CAAA requirements. The SMAQMD continuously monitors progress in
implementing attainment plans and periodically reports to CARB and the US EPA. It also periodically revises
attainment plans to reflect new conditions and requirements in accordance with schedules mandated by the
CCAA and CAAA.

4.1.4.1 Air Quality Management Plans

Discussion in this section is paraphrased from text on the SMAQMD website (http://www.airquality.org/Air-
Quality-Health/Air-Quality-Plans).

The Sacramento region was designated nonattainment for four of the six criteria pollutants: ozone, PMz5, PM1
and carbon monoxide. The Sacramento region currently meets the National Ambient Air Quality Standard
(NAAQS) for carbon monoxide, lead, nitrogen dioxide, PM1 and sulfur dioxide. Maintenance plans for carbon
monoxide and PMyg are listed below. The Federal CAA requires plans to identify how nonattainment areas will
attain the NAAQS by the attainment date. Key elements of these plans include emission inventories, emission
control strategies and rules, motor vehicle budgets, air quality data analyses, modeling and air quality trends.
EPA reviews air quality plans to make sure they are consistent with the requirements of the CAA.

Ozone Plans to Attain Federal Standards

The Sacramento ozone planning region includes all of Sacramento and Yolo counties and portions of Placer, El
Dorado, Solano, and Sutter counties. The region was classified as a severe nonattainment area for the 1997 8-
hour NAAQS of 84 ppb. In 2013, the regional air districts developed the Sacramento Regional 8-Hour Ozone
Attainment and Reasonable Further Progress Plan to address how the region would attain the 1997 8-hour
standard. This plan was approved by U.S. EPA effective March 2, 2015 (80 FR 4795).The region shows that it
attained the 1997 8-hour NAAQS based on ambient data for the 2013—2015 monitoring period.

Plans and reports that have been developed in the past to meet requirements of previous NAAQS include:

e Sacramento Regional 8-Hour Ozone Milestone Report (2011) This report demonstrates how existing
control strategies have provided the emission reductions needed to meet the Federal Clean Air Act
requirements for reasonable further progress toward attainment of the 1997 8-hour NAAQS.

e Sacramento Area Regional Ozone Attainment Plan (1994) This report shows how the region attained the
1979 1-hour ozone NAAQS. The districts of the Sacramento region developed the attainment plan in
November 1994.

e 1-Hour Ozone Attainment Determination Request for the Sacramento Federal Ozone Nonattainment Area
(2010). A request for supplemental information was prepared and approved by the board, submitted but
never acted upon by EPA. It will be resubmitted in conjunction with the former 1997 8-hour NAAQS to
show attainment of both standards.
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e Exceptional Events Demonstration for High Ozone in the Sacramento Regional Nonattainment Area Due
to Wildfires (2011) This report demonstrates how wildfires contributed to high ozone concentrations in
2008.

In 2015, EPA promulgated a new 8-hour NAAQS of 70 ppb. In 2016, the California Air Resource Board
recommended that the region be designated nonattainment in their report Recommended Area Designations
for the 0.70 ppm Federal 8-Hour Standard. EPA is expected to make a final classification and determination by
October 1, 2017 (based on 2014-2016 data).

Particulate Matter Plans to Attain Federal Standards

The Sacramento PM; s planning region was classified as attainment for the 2012 annual average PMs NAAQS
of 12 pg/m?3, and classified as nonattainment in 2009 for the 2006 24-hour PM,.s NAAQS of 35ug/m?3. The region
prepared the PM,s Maintenance Plan and Redesignation Request (2013) to address how the region would
attain the 24-hour PM; s standard. The region attained the standard based on 2009-2011 monitoring data, but
postponed the submittal of the plan because of high concentrations from 2012 that caused exceedances. The
submittal of this Plan will be updated based on monitoring data for 2015 and 2016, which shows that the region
will be able to attain the PM,s standard. The particulate matter planning region includes all of Sacramento
County, the eastern portion of Yolo County, the western portions of El Dorado and Placer counties and the
northeast portion of Solano County.

On May 10, 2017, U.S. EPA found that the Sacramento PM,s Nonattainment Area attained the 2006 24-hour
PM>s NAAQS by the attainment date of December 31, 2015 (82 FR 21711). EPA’s finding of attainment is based
on complete, quality-assured and certified PM,.s monitoring data for 2013 — 2015. The Regional Air Districts,
which make up the nonattainment area, will be preparing an implementation/maintenance plan and
redesignation request in 2018 for the Sacramento Region. (SMAQMD, 2017).

The Sacramento region was classified as attainment for the 1997 PMjo 24-hour NAAQS of 150 pg/m?3. In
October 2010, the SacMetro AQMD prepared the PMio Implementation /Maintenance Plan and Redesignation
Request for Sacramento County (2010). EPA approved the PMyo Plan, which allowed EPA to proceed with the
redesignation of Sacramento County as attainment for the PM;, NAAQS (78 FR 59261, 2013).

Carbon Monoxide Plans to Attain Federal Standards

The Sacramento region is currently designated attainment for both the 1-hour NAAQS of 35 parts per millions
(ppm) and the 8-hour standard of 9 ppm. A maintenance plan was developed for CO in 1996. The 2004 Revision
to the California State Implementation Plan for Carbon Monoxide extends the 1996 CO maintenance plan
demonstration to 2018.

Plans to Attain Calfornia Standards

Sacramento County meets the State AAQS for sulfur dioxide, nitrogen dioxide and carbon monoxide. The
Sacramento Region is currently designated nonattainment for State AAQS applicable to ozone and particulate
matter. State planning has been completed for individual counties.
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In accordance with the CCAA, the SMAQMD prepared and submitted the 1991 Air Quality Attainment Plan
(AQAP) to address Sacramento County's nonattainment status for the State ozone and carbon monoxide (CO)
AAQS, and although not required, PMjo. The 1991 AQAP was designed to make expeditious progress toward
attaining the State ozone standard and contained schedules for control programs on stationary sources,
transportation and indirect sources, and a vehicle/fuels program.

The CCAA requires that by the end of 1994 and once every three years thereafter, districts are to assess their
progress toward attaining CAAQS. The triennial assessment reports the level of air quality improvement and
the amounts of emission reductions achieved from control measures for the preceding three-year period. The
most current update to this report by the SMAQMD is the 2015 Triennial Report and Progress Plan.

California Health and Safety Code section 40924(a) requires districts to prepare an Annual Progress Report and
submit the report to the CARB summarizing its progress in meeting the schedules for developing, adopting,
and implementing the air pollution control measures contained in the district's Triennial Reports by December
31 of each year. The most current update to this report by the SMAQMD is the 2015 Annual Progress Report
Plan.

SMAQMD will develop future control measures through implementation of the various air quality plans
followed by a rulemaking process for each new measure. The Project may be affects by certain new
measures/rules and would then need to comply. SMAQMD has posted a list of potential rulemaking in 2017
(Appendix C). Project activities are fairly common as they are similar to construction grading. Thus, it is
expected that the Project would be able to comply with any new measures that may be adopted in the future.

4.1.4.2 Rules and Regulations

The following SMAQMD rules are applicable to Project sources.

Rule 201 (General Permit Requirements)

The Project has no stationary sources that would require a permit but may be considered by the SMAQMD to
be part of the existing aggregates processing facility stationary source and/or the portable Recycle Plant and
associated portable diesel generator may be subject to SMAQMD permit requirements.

Rule 201 provides an orderly procedure for the review of new sources of air pollution and of the modification
and operation of existing sources through the issuance of permits. Various exemptions from obtaining a permit
exist and include: vehicles used to transport passengers or freight (Sec. 111.1); repairs or maintenance not
involving changes to any equipment for which a permit has been granted (Sec. 121); and other equipment
deemed by the Air Pollution Control Officer and which would emit any pollutants without the benefit of air
pollution control devices less than 2 pounds in any 24 hour period (Sec. 122).
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Rule 202 (New Source Review)

The Project has no stationary sources that would require a permit but may be considered by the SMAQMD to
be part of the existing aggregates processing facility stationary source and/or the portable Recycle Plant and
associated portable diesel generator may be subject to SMAQMD permit requirements.

Rule 202 provides for the issuance of authorities to construct and permits to operate at new and modified
stationary air pollution sources and to provide mechanisms, including emission offsets, by which authorities to
construct such sources may be granted without interfering with the attainment or maintenance of ambient air
quality standards. The pollutants regulated under Rule 202 are VOC, NOyx, SOx, PM1o, PM; 5, CO and Pb. BACT is
required if the emissions of VOC, NOx, SOx, PM1o, or PM, 5 exceed 2 pounds per 24 hour period (i.e., not exempt
from permit under Rule 201). BACT is triggered for CO at 550 Ib/day; Pb at 3.3 Ib/day, and ammonia has no
BACT trigger level. In addition, emission offsets to mitigate an increase in emissions from a new or modified
stationary source would be required if the facility’s emissions exceed:

e 5,000 pounds per quarter each of NO, or VOC;

e 13,650 pounds per quarter of SOy;

e 7,300 pounds per quarter of PMyg;

e 15 tons per year of PM;s;

e 49,500 pounds per quarter of CO; and

e 100 tons per year of ammonia (if ammonia is determined to be a necessary part of the PM;.s control
strategy).

Rule 209 (Limiting Potential to Emit)

The Project has no stationary sources that would require a permit but may be considered by the SMAQMD to
be part of the existing aggregates processing facility stationary source. Thus, SMAQMD may include emissions
from certain activities on the Project site when assessing the potential to emit for the aggregates processing
facility.

The purpose Rule 209 is to eliminate the need for certain stationary sources to obtain a Title V operating permit
pursuant to District Rule 207, Title V - Federal Operating Permit Program. Stationary sources subject to Rule
209 are those whose actual emissions are less than or equal to 50% of those of a major stationary source, but
whose potential emissions are equal to or greater than the major stationary source thresholds. These
stationary sources must comply with emissions limitations set in this rule. This process is also referred to as a
“synthetic minor.”

Rule 210 (Synthetic Minor Source Status)

The Project has no stationary sources that would require a permit but may be considered by the SMAQMD to
be part of the existing aggregates processing facility stationary source and/or the portable Recycle Plant and
associated portable diesel generator may be subject to SMAQMD permit requirements.
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The purpose of Rule 210 is to allow owners or operators of specified stationary sources that would otherwise
be major stationary sources to request and accept federally enforceable emissions limits sufficient to enable
the sources to be considered synthetic minor stationary sources.

Rule 401 (Ringelmann Chart/Opacity)

Rule 401 prohibits emissions of visible air contaminants from any potential source of air contaminants. The
rule prohibits air contaminants, other than water vapor, from resulting in greater than Number 1 on
Ringelmann Chart (i.e., 20 percent opacity) for a combined period of more than 3 minutes of any hour.

Rule 402 (Nuisance)

To protect the public health, Rule 402 prohibits any person from discharging such quantities of air
contaminants that cause injury, detriment, nuisance, or annoyance to any considerable number of persons or
to the public.

Rule 403 (Fugitive Dust)

Rule 403 requires persons to take reasonable precautions not to cause or allow dust from being airborne
beyond the property line from which the emission originates. Reasonable precautions include, but are not
limited to: use of water or chemical dust suppressant and other means approved by SMAQMD.

Rule 404 (Particulate Matter)

Rule 404 establishes a particulate matter emission standard. Discharge of PM from any source in excess of 0.23
g/dscf (i.e., 0.1 gr/dscf) is prohibited unless otherwise allowed by Rule 406 (see below).

Rule 405 (Dust and Condensed Fumes)

Rule 405 limits PM emissions using a table of allowable emissions rates that vary based on process weight rate
calculations. For instance, activities that handle 400 ton/hr (800,000 Ib/hr) of material are limited to 28.4 Ib/hr
of PM emissions.

Rule 406 (Specific Contaminants)

Rule 406 limits the emission of sulfur compounds and combustion contaminants by establishing concentration
limits. Sulfur compounds measured as SO, are limited to 0.2% by volume except as provided in Rule 420
(below). Combustion contaminants are limited to the amounts in Rule 404 (above).

Rule 420 (Sulfur Content of Fuels)

Rule 420 prohibits burning of gaseous fuel containing sulfur compounds in excess of 1.14 grams per cubic meter
(50 grains per 100 cubic feet) of gaseous fuel, or any liquid fuel or solid fuel having a sulfur content in excess
of 0.5% by weight.
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Rule 904 (Air Toxics Control Measures)

Rule 904 implements the provisions of Title 17, Division 3, Chapter 1, Subchapter 7.5 of the California Code of
Regulations in effect 5-26-11 which are adopted by reference. ATCMs that may apply to the Project are
discussed in Section 4.1.3.2 above.

4.1.4.3 SMAQMD CEQA Guidelines

The SMAQMD CEQA webpage (http://airquality.org/businesses/ceqa-land-use-planning) links to documents

prepared by the Agency that pertain to the following:

e Project Review Principles guide staff's review of plans and projects.

e CEQA Guidance & Tools include the Guide to Air Quality Assessment in Sacramento County, thresholds of
significance and emissions estimating models.

e Recommended Mitigation measures for operational and construction emissions.
e Roadway Protocol to assess potential cancer risk to receptors located near major roadways.

e Model Air Quality Element contains policies for general plans.

Within the CEQA & Tools section, the Guide to Air Qulaity Assessment in Sacramento County contains
definitions of dust control practices used in this document. These include

l. Basic Construction Emission Control Practices

i Water all exposed surfaces two times daily. Exposed surfaces include, but are not
limited to soil piles, graded areas, unpaved parking areas, staging areas, and access
roads.

ii. Cover or maintain at least two feet of free board space on haul trucks transporting
soil, sand, or other loose material on the site.

iii. Limit vehicle speeds on unpaved roads to 15 miles per hour (mph).

iv. All roadways, driveways, sidewalks, parking lots to be paved should be completed as
soon as possible. In addition, building pads should be laid as soon as possible after
grading unless seeding or soil binders are used.

Il. Enhanced Exhaust Control Practices

i Water exposed soil with adequate frequency for continued moist soil. However, do
not overwater to the extent that sediment flows off the site.

ii. Suspend excavation, grading, and/or demolition activity when wind speeds exceed
20 mph

iii. Install wind breaks (e.g., plant trees, solid fencing) on windward side(s) of
construction areas.
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vi.

Vii.

Plant vegetative ground cover (fast-germinating native grass seed) in disturbed areas
as soon as possible. Water appropriately until vegetation is established. UNPAVED
ROADS (ENTRAINED ROAD DUST)

Install wheel washers for all exiting trucks, or wash off all trucks and equipment
leaving the site.

Treat site accesses to a distance of 100 feet from the paved road with a 6 to 12-inch
layer of wood chips, mulch, or gravel to reduce generation of road dust and road
dust carryout onto public roads.

Post a publicly visible sign with the telephone number and person to contact at the
lead agency regarding dust complaints. This person shall respond and take corrective
action within 48 hours. The phone number of the District shall also be visible to
ensure compliance

4.1.5 Sacramento County General Plan Air Quality Policies

The Sacramento County General Plan has a number of policies for air quality. The Air Quality Element contains

a single overarching Goal: “Improve air quality to promote the public health, safety, welfare, and environmental

quality of the community.” Consistent with that goal the Element identifies three (3) objectives which are each

divided into Policies and Implementation Measures that the County will take under the Policies. Listed below

are the the Objectives followed by detailed discussion of each Policy and Implementation Measure in the

Element:

Multidisciplinary Coordination:The integration of air quality planning with land use, transportation and

energy planning processes to provide a safe and healthy environment. This objective is addressed by
Policies AQ-1 through AQ-4 below.

Motor Vehicle Emissions: A reduction in motor vehicle emissions through a decrease in the average daily

trips and vehicle miles traveled and an increasing reliance on the use of low emission vehicles. This
objective is addressed by Policies AQ-5 through AQ-11 below.

Reducing Air Pollutants: Compliance with AAQS to reduce all air pollutants, including ozone-depleting

compounds to ensure the protection of the stratospheric ozone layer. This objective is addressed by
Policies AQ-12 through AQ-22 below.

Air Quality Element Policies Applicability to Project
1. New development shall be designed to promote pedestrian/bicycle access and N/A. Pedestrian/bicycle
circulation to encourage community residents to use alternative modes of access to Project site is

transportation to conserve air quality and minimize direct and indirect emission undesireable.
of air contaminants.

2. Support Regional Transit’s efforts to secure adequate funding so that transit is a N/A. Off-site transportation
viable transportation alternative. Development shall pay its fair share of the cost | is not part of the Project.
of transit facilities required to serve the project.
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Air Quality Element Policies

Applicability to Project

3. Buffers and/or other appropriate mitigation shall be established on a project-by- | The 30-foot buffers from
project basis and incorporated during review to provide for protection of public roads result in buffer
sensitive receptors from sources of air pollution or odor. The California Air from sensitive receptors.
Resources Board’s “Air Quality and Land Use Handbook: A Community Health Additional buffers would be
Perspective”, and the AQMD’s approved Protocol (Protocol for Evaluating the considered if additional
Location of Sensitive Land uses Adjacent to Major Roadways) shall be utilized mitigation were warranted.
when establishing these buffers. Section 4.5 discusses

Project impacts and
mitigation measures.

4, Developments which meet or exceed thresholds of significance for ozone Section 4.5 discusses
precursor pollutants as adopted by the SMAQMD, shall be deemed to have a Project impacts, proposed
significant environmental impact. An Air Quality Mitigation Plan shall be mitigation measures, and
submitted to the County of Sacramento prior to project approval, subject to residual impacts which
review and recommendation as to technical adequacy by the SMAQMD. result in less than

significant impacts.

5. Reduce emissions associated with vehicle miles travelled and evaporation by N/A. Vehicles would not
reducing the surface area dedicated to parking facilities; reduce vehicle park on the Project site and
emissions associated with “hunting” for on-street parking by implementing off-site transportation is
innovative parking innovative parking solutions including shared parking, not part of the Project
elimination of minimum parking requirements, creation of maximum parking
requirements, and utilize performance pricing for publicly owned parking spaces
both on- and off-street, as well as creating parking benefit districts.

6. Provide incentives for the use of transportation alternatives, including a program | N/A. The Project could not
for the provision of financial incentives for builders that construct ownership receive incentives because
housing within a quarter mile of existing and proposed light rail stations. off-site transportation is

not part of the Project.

7. Implement a model trip reduction program for County employees which may N/A. Employees of the
include, but not be limited to, flexible and compressed work schedules, Project are not employees
commuter matching services, telecommuting, preferential carpool/vanpool of the County.
parking, carpool/vanpool and transit subsidies, and all other commute
alternative incentives.

8. Promote mixed-use development and provide for increased development N/A. The Project site is
intensity along existing and proposed transit corridors to reduce the length and industrial and could not
frequency of vehicle trips. incorporate mixed-uses.

9. When park-and-ride facilities are requested by transit providers, the spaces N/A. Off-site transportation
provided for the park-and-ride facility may be counted as part of the total is not part of the Project.
amount of parking required by the zoning code.

10. Encourage vehicle trip reduction and improved air quality by requiring N/A. Off-site transportation
development projects that exceed the SMAQMD'’s significance thresholds for is not part of the Project
operational emissions to provide on-going, cost-effective mechanisms for and residual impacts are
transportation services that help reduce the demand for existing roadway each less than significant
infrastructure. (see Section 4.5).
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Air Quality Element Policies

Applicability to Project

11. Encourage contractors operating in the county to procure and to operate low- The Project is affected by
emission vehicles, and to seek low emission fleet status for their off-road various diesel engine rules
equipment. that result in a low

emission fleet.(Section
3.1.3.2)

12. Minimize air pollutant emissions from Sacramento County facilities and Project emissions are
operations. minimized by SMAQMD

rules, regulations, design
features (Section 4.4.1),

and mitigations (Section

4.5).

13. Use CARB and SMAQMD guidelines for Sacramento County facilities and CARB/SMAQMD guidelines
operations to comply with mandated measures to reduce emissions from fuel were followed in preparing
consumption, energy consumption, surface coating operations, and solvent this report and mitigating
usage. significant impacts.

14. Support SMAQMD's development of improved ambient air quality monitoring N/A. The Project does not
capabilities and the establishment of standards, thresholds and rules to more affect the County’s support
adequately address the air quality impacts of plans and proposals proposed by for SMAQMD plans,
the County. programs and standards.

15. Support intergovernmental efforts directed at stricter tailpipe emissions N/A. The Project does not
standards. affect intergovernmental

efforts.

16. Prohibit the idling of on-and off-road engines when the vehicle is not moving or The Project would comply
when the off-road equipment is not performing work for a period of time greater | with idling requirements
than five minutes in any one-hour period. and have a written policy.

(Section 3.4.1)

17. Promote optimal air quality benefits through energy conservation measures in The Project conserves

new development. energy as it is the most
costly part of mining. (see
Appendix B)

18. Require the recovery of chlorofluorocarbons (CFC's) when older air conditioning N/A. The Project excludes
and refrigeration units are serviced or disposed. the affected equipment.

19. Require all feasible reductions in emissions for the operation of construction The project would follow
vehicles and equipment on major land development and roadway construction SMAQCD construction
projects. emission reductions

requirements. (see Section
3.1.4.3)

20. Promote Cool Community strategies to cool the urban heat island, reduce energy | The Project would plant
use and ozone formation, and maximize air quality benefits by encouraging four | trees and vegetation in
main strategies including, but not limited to: plant trees, selective use of buffer zones.
vegetation for landscaping, install cool roofing, and install cool pavements.

21. Support SMAQMD’s particulate matter control measures for residential wood Project fugitive dust
burning and fugitive dust. sources would comply with

SMAQMD rules.

22. Reduce greenhouse gas emissions from County operations as well as private Project would not increase
development. GHG emissions.
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4.2 Environmental Setting

The environmental setting includes the physical setting against which is compared to reasonably expected
conditions with the Project to determine the Project’s impact. Besides emissions, the air quality environment
is affected by terrain and meteorology (weather).

Terrain plays a role in air dispersion mechanics, and therefore the resulting levels of air pollutants in a given
area. Mountains that surround valley areas tend to retain air within the valley and limit the dispersion of
pollutants. Meteorology causes year-to-year changes in air quality trends that can mask the benefits of
emission reductions. Unlike terrain, meteorology affects pollutant concentrations differntly depending upon
the pollutant as discussed in the following examples:

. Ozone is formed in the atmosphere as sunlight initiates a complex set of chemical reactions. On hot
sunny days, the abundant sunlight starts the ozone-forming processes and high temperatures promote
fast chemical reactions. If the air is stagnant, the ozone formed is not dispersed or diluted by cleaner
air. So, the highest ozone concentrations usually occur on hot and sunny days with light breezes or
calm air. In some areas, high ozone levels may represent transport from upwind regions; local weather
conditions associated with transport may differ from place to place. Since hot and sunny summer days
typically lead to high ozone, it is not surprising that cold and cloudy winter days have much lower
concentrations. (CARB, 2014).

. Ambient PM is comprised of primary PM that is directly emitted and secondary PM that forms in the
atmosphere through chemical and physical processes. Primary PM includes dust and soot, while
secondary PM includes particulate nitrates and sulfates. Some areas are subject to strong winds that
lift dust into the air resulting in high concen-trations of primary PM. In other situations, cold, calm, and
humid air can promote the buildup of secondary PM. Relatively high PM levels in valley areas usually
occur in the winter under these meteorological conditions. The lowest PM concentrations often occur
on rainy winter days when winds disperse PM and rain washes PM out of the air. (CARB, 2014).

4.2.1 Regional Setting

The Project site is located in the southernmost portion of the Sacramento Valley Air Basin (SVAB). The SVAB is
comprised of nine air districts (Shasta County, Tehama County, Glenn County, Butte County, Colusa County,
Feather River which spans Sutter and Yuba Counties, the wester portion of Placer County, Yolo-Solano which
spans Yolo County and the easter portion of Solano County; and Sacramento Metro). The SVAB and County’s
jurisdictional areas are shown on Figure 1 (Appendix A). The National Weather Service describes the climate in
the region of the Project as follows:

“The Southern Sacramento Valley, including the City of Sacramento, is blessed with a mild
climate and an abundance of sunshine the year-round. The summers are virtually cloudless
with warm, dry days and mild, pleasant nights. During the winter "rainy season" (November
through February), over half the total annual precipitation falls, yet rain in measurable
amounts occurs only about ten days monthly during the winter. Mountains surround the
Sacramento Valley to the west, north and east. The Sierra Nevada snowfields are only 70 miles
east of Sacramento and usually provide a plentiful supply of water to the valley streams during
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the dry season. Because of the shielding influence of the high mountains, winter storms reach
the valley in a modified form. However, torrential rain and heavy snow frequently fall on the
Western Sierra Slopes, the Southern Cascades, and to a lesser extent, the Coastal Range. As a
result, flood conditions occasionally occur along the Sacramento River and its tributaries.
Excessive rainfall and damaging wind storms occur infrequently.” (NWS, 2010).

“The prevailing wind in Sacramento is southerly all year. This is due to the north-south
orientation of the valley and the deflecting effects of the towering Sierra Nevada on the
prevailing oceanic wind that moves through the Carquinez Strait near the Delta, at the junction
of the Sacramento and San Joaquin Rivers. No other break exists in the Coastal Mountains to
admit significant marine air into the Sacramento or the San Joaquin Valleys. Occasionally, a
strong north or northeasterly pressure gradient develops, forcing air south and west from the
high plateau of the Great Basin, over the Sierra Nevada and the Siskiyou Mountains, and down
into the Sacramento Valley below, creating what is essentially a Foehn wind. This air is warmed
by compression as it descends, reaching the valley floor as a hot and dry north wind. Heat
waves in the summer can be produced by these winds and fortunately, are usually followed
within two or three days by the normally cool southwest delta breezes, especially at night. The
extremely low relative humidity that accompanies high temperatures in the valley during the
summer should be considered when comparing temperatures with those of cities in more
humid regions.” (NWS, 2010).

“Summer nights in the Southern Sacramento Valley are usually pleasant. This is primarily the
result of the refreshing breezes blowing up from the San Francisco Bay through the Delta. The
exception is when the north or northeasterly wind develops during heat waves.” (NWS, 2010).

“Thunderstorms in Sacramento are few in number and usually occur in the late fall or in the
spring. Snow is so rare and falls in such small amounts that its occurrence may be disregarded
as a climatic feature. Dense fog occurs mostly in mid-winter, seldom in the spring or autumn,
and never in the summer. Light and moderate fog is more frequent and may happen anytime
during the wet, cold season. Fog is usually of the radiational cooling type and is confined to the
early morning hours. Under stagnant atmospheric conditions, winter fog can become very
persistent and may continue for several days.” (NWS, 2010).

“Sacramento is the geographical hub of the great Central Valley of California, which is the most
roductive agricultural region in the United States. This region produces cotton, poultry,
livestock and dairy products, plus a wide variety of fruits, cereals, vegetables and nuts, ranging
from the semi-tropical to the hardier varieties.” (NWS, 2010).
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Table 4 Sacramento County Attainment Status
Pollutant Federal Designation (attainment date)? State Designation®
Ozone - One hour Attainment (2009)¢ Nonattainment
Ozone - Eight hour Nonattainment — Severe 15¢ Nonattainment
PM1o Attainment (2013) Nonattainment
PMa.s Nonattainment® Nonattainment
Carbon Monoxide Attainment (1998) Attainment
Nitrogen Dioxide Unclassifiable/Attainment (2012)° Attainment (2012)
Sulfur Dioxide Attainment® Attainment
Lead (Particulate) Attainment (2011) Attainment
Hydrogen Sulfide No Federal Standard Unclassified
Sulfates No Federal Standard Attainment
Visibility Reducing Particles No Federal Standard Unclassified
Vinyl Chloride No Federal Standard Unclassified

Sources: (SMAQMD, 2017), (81 FR 81276), and (Green Book, 2017).

a. See also Code of Regulations (CFR) 40 CFR, Part 81.

b. See also CCR Title 17 Sections 60200-60210.

c. EPArevoked the 1979 1-hour ozone standard as well as the 1997 8-hour standard including associated designations and
classifications.

d. The 8-hour ozone standard was lowered for the third time by the EPA final rule that became effective on December 28, 2015.
The previous (2008) standard additionally remains in effect in some areas. Revocation of the 2008 standard and transitioning to
the current (2015) standard will be addressed in the implementation rule for the 2015 standard. Severe 15 classification was
recommended by CARB in a letter to EPA on October 3, 2016. EPA published proposed amendments to 40 CFR Parts 50 and 51
which included a severe designation for Sacramento County and has since been finalized. (81 FR 81276).

e. On May 10, 2017, U.S. EPA found that the Sacramento PM, s Nonattainment Area attained the 2006 24-hour PM, s NAAQS (15
pg/m3) by the attainment date of December 31, 2015 (82 CFR 21711). However, in 2012 EPA adopted a more stringent NAAQS of
12 pg/m3 which has not been attained. The Regional Air Districts, which make up the nonattainment area, will be preparing an
implementation/maintenance plan for the 2006 24-hr.

f.  EPA designates areas as “unclassifiable/attainment” if they met the standard or are expected to meet the standard despite a
lack of monitoring data.

g. EPAreports the SO, concentration at the Del Paso Manor station to be 3 ppb which indicates attainment with the 75 ppb 2010
NAAQS (Designation and NAAQS Information Related to the 2010 SO2 Standard, 2017).

“PM,s exceedances most often occur in Sacramento during the winter months and speciation data suggest
that residential wood burning and mobile source emissions are the most important sources. In fact, area source
data for Sacramento and the surrounding counties, with the exception of Yolo County, show that residential
wood burning is the dominant source of PM,s. With respect to mobile sources, Sacramento and the
surrounding counties have significant mobile source emissions which, combined with the commuting patterns,
suggest a link between exceedances in Sacramento and mobile source emissions from the surrounding
counties.” (SMAQMD, 2013).

The windrose in Figure 3, represents SMAQMD pre-processed meteorological data from the Mather Airport
station (023206) located about four miles northwest of the Project site. The Mather Airport data was used for
dispersion modeling performed as part of the HRA for the Project discussed in Sections 4.4.6 and 4.5.4.

According to Western Regional Climate Center (WRCC), the Sacramento 5 ESE Station (047633) located
approximately 9.3 miles from the Project site, is the nearest climatological monitoring station. Based on the
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period of record (7/11/1877 to 6/9/2016), average monthly temperature has ranged from a minimum of 39.6°F
to a maximum of 91.7°F. December and January are typically the coldest months with July and August the
warmest (WRCC, 2017). The annual rainfall totals approximately 18.15 inches and mostly occurs between
November and April (WRCC, 2017). Summer rainfall is minimal and generally limited to scattered
thundershowers over the Sierra Nevada mountain range.

SMAQMD operates ten (10) air monitoring sites within Sacramento County with CARB operating an eleventh
(Sacramento-T Street). Data collected at permanent monitoring stations are used by the US EPA and CARB to
classify regions as “attainment” or “nonattainment,” depending on whether concentrations of pollutants
exceed the applicable AAQS. The attainment status in Sacramento County area is shown in Table 4.

4.2.2 Local Setting

The closest air monitoring stations to the Project are Del Paso Manor (9.3 miles WNW) and Sloughhouse (2
miles ESE) stations. The Del Paso Manor Station monitors a variety of pollutants and generally observes the
highest pollutant concentrations in the region. Sloughhouse Station monitors PM, s by a non-standard method
(e-BAM). Data from the Del Paso Manor Station are reported in Table 6 and Table 5. Carbon monoxide and
sulfur dioxide are not presented in these tables because the pollutants are not currently monitored within
Sacramento County and concentrations measured at all monitoring stations within SVAB have been less than
state or Federal standards over the past five years. A summary of all AAQS is presented in Table 2.

Table 5 Number of Days Exceeding Air Quality Standards
AAQS 2011 2012 2013 2014 2015 2016

State 1-Hour O3 1 6 2 2 2 5
State 8-Hour O3 9 21 7 18 8 11
Federal 8-Hour O3 8 21 6 16 8 10
State 24-Hour 12.2 0 12.3 0 0 0
PM1o®

Federal 24-Hour 9.5 0 13 0 8.7 33
PM3.5?

Source: Trends Summary (CARB, 2016).

a Measurements of PM1o and PM; s are usually collected every 6 days and 3 days, respectively. “Numbers of days exceeding the
standards” are mathematical estimates.

ND — insufficient data available to determine.

vu01_CarliAQCCIA.docx 28 April 18, 2019



Carli Mine Expansion Project Air Quality and Climate Change Impact Assessment

Table 6 Ambient Air Quality in the Project Area
Concentration
and Averaging | Ambient Air Quality Standard 2011 2012 2013 2014 2015 2016
Period
Ozone 1-hr 0.09 ppm (State, max.) 0.11 0.112 0.117 0.101 0.112 0.107
o ah 0.070 ppm (State, max.) 0.089 0.096 0.088 0.077 0.089 0.090
zone 8-hr
0.070 ppm (Fed., 4™ high) 0.081 0.078 0.077 0.077 0.076 0.077
NG, 1.h 0.18 ppm (State, max.) 0.047 0.051 0.045 0.043 0.052 0.041
-hr
? 0.100 ppm (Fed., 98" %ile) 0.040 0.039 0.042 0.038 0.045 0.034
0.030 ppm (State)
NO: Annual 0.008 0.009 0.009 0.008 0.006
0.053 ppm (Fed.)
50 pg/m3 (State, max.) 66 43 63.5 42.8 51.4 42.2
PMuo 24-hr -
150 pg/m? (Fed., 2" high) 62 41 56 40 42 31
PM1o Annual 20 pg/m3 (State) 20.7 15.8 23.2 18.8 18 17.6
PM2s 24-hr 35 pg/m?3 (Fed., 98 %ile) 39.8 27.1 39.7 28.1 37.8 28.2
12 pg/m?3 (State, max.) 11.6 9.2 11.5 8.8 10.4 9.8
PM2.s Annual
12.0 ug/m?3 (Fed., 3 Yr Avg.) 10 9.5 10.4 9.8 10.2 9.3

Source: Trends Summary for O3, PM1o, PM> s and Top 4 Summary for NO,. (CARB, 2016).

Max. = Maximum. Hr = Hour. Fed. = Federal. ppm = parts per million. ug/m3 = micrograms per cubic meter.

4t high = Annual fourth-highest daily maximum 8-hour concentration, averaged over 3 years.

2 high = Not to be exceeded more than once per year on average over 3 years.

98th %ile = 98th percentile of: 1-hour daily maximum concentrations for the 1-hr NO, NAAQS; and of 24-hour average concentrations
for PM1o and PM; s, averaged over 3 years.

ND —insufficient data available to determine. NA — data are not available from the listed sources.

Carbon monoxide and sulfur dioxide are not presented in these tables because the pollutants are not currently monitored within

Sacramento County and concentrations measured at all monitoring stations within the Air Basin have been less than State or Federal

standards over the past five years.

4.2.3 Health Effects Setting

NAAQS/CAAQS and Reference Exposure Levels (REL) that are used for health risk assessment are designated
for each pollutant at a level where no “adverse health effect” would occur to sensitive populations. The OEHHA
relies upon the definition of “adverse health effect” published by American Thoracic Society (ATS). ATS
published a definition in 1985 and then amended the definition in 2000 to address issues not covered by the
1985 definition. From the 1985 definition, “adverse respiratory health effect” means:

Medically significant physiologic or pathologic changes generally evidenced by one or more of the
following:

1. Interference with the normal activity of the affected person or persons;
2. Episodic respiratory illness;

3. Incapacitating illness;

4. Permanent respiratory injury; and/or

5

Progressive respiratory dysfunction. (OEHHA, 2004).
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As discussed by OEHHA, the 2000 ATS publication (see copy in Appendix D) recommended that the following
“dimensions” of adverse effects be considered when determining an adverse health effect:

1. Biomarkers: These should be considered, however it must be kept in mind that few biomarkers
have been validated sufficiently to establish their use for defining a point at which a response
becomes adverse, consequently, not all changes in biomarkers should necessarily be considered
adverse.

2. Quality of life: In recent years, decreased health-related quality of life has become widely
accepted as an adverse health effect. The review committee concluded that reduction in quality
of life, whether in healthy persons or persons with chronic respiratory disease, should be
considered as an adverse effect.

3. Physiological impact: The committee recommended that small, transient reductions in pulmonary

function should not necessarily be regarded as adverse, although permanent loss of lung function
should be considered adverse. The committee also recommended that reversible loss of lung
function in conjunction with symptoms should be considered adverse.

4. Symptoms: Air pollution-related symptoms associated with reduced quality of life or with a
change in clinical status (i.e., requiring medical care or a change in medications) should be
considered adverse at the individual level. At the population level, the committee suggested that
any detectable increase in symptom frequency should be considered adverse.

5. dlinical outcomes: Detectable effects of air pollution on clinical measures should be considered

adverse. More specifically, the ATS committee cited as examples increases in emergency
department visits for asthma or hospitalizations for pneumonia, at the population level, or an
increased need to use bronchodilator medication, at the individual level. The committee
recommended that: “no level of effect of air pollution on population-level clinical indicators can
be considered acceptable.”

6. Mortality: Increased mortality should clearly be judged as adverse.

7. Population health versus individual risk: The committee concluded that a shift in risk factor

distribution, and hence the risk profile of an exposed population, should be considered adverse
when the relationship between the risk factor and the disease is causal, even if there is no
immediate occurrence of obvious illness. (OEHHA, 6/2004).

Based on these recommendations, many health outcomes found to be associated with criteria pollutants could
be considered adverse, including pulmonary function changes accompanied by symptoms, pulmonary function
changes and respiratory symptoms that reduce quality of life, large changes in pulmonary function, clinical
outcomes such as emergency department visits for asthma, hospitalization for respiratory and cardiovascular
disease, and mortality. In addition, outcomes such as increase in airway reactivity and inflammation may be
considered adverse if they signify increases in the potential risk profile of the population.

With regard to sensitivity, the 1970 Clean Air Act recognized that some persons were so ill as to need
controlled environments, e.g., persons in intensive care units or newborn infants in nurseries; the act
stated that the standards might not necessarily protect such individuals. It further stated, however,
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that the standards should protect “particularly sensitive citizens such as bronchial asthmatics and
emphysematics who in the normal course of daily activity are exposed to the ambient environment.
(ATS, 2000).

Finally, according to ATS, research now shows that some highly susceptible individuals may respond to
common exposures at or close to natural background pollutant levels that are often unavoidable. A copy of
the relevant ATS document, “WHAT CONSTITUTES AN ADVERSE HEALTH EFFECT OF AIR POLLUTION?” is
provided in Appendix D.

4.3 Significance Thresholds

The CEQA Guideline Appendix G checklist was used along with the SMAQMD CEQA Guidelines to determine
whether the Project would result in a significant impact. Project emissions represent the change between
baseline and the future emissions levels associated with the proposed operations, and are the metrics
compared to thresholds to determine significance.

4.3.1 CEQA Guidelines Appendix G

The Environmental Checklist Form in Appendix G of the CEQA Guidelines presents questions about projects
that, if true for a particular project, would be considered a significant impact. This document considers the
following Environmental Checklist Form questions to be the Significance Thresholds against which Project air
quality impacts are judged.

Would the project:
a) Conflict with or obstruct implementation of applicable air quality plan?

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

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

d) Expose sensitive receptors to substantial pollutant concentrations?

e) Create objectionable odors affecting a substantial number of people?

4.3.2 SMAQMD CEQA Guidelines

The SMAQMD references the CEQA Checklist Form described above and presents significance determination
methods based on whether the pollutant mass or concentration is being applied.

3.3.2.1 Assessing Mass Emissions

SMAQMD (the District) directs lead agencies to estimate and present a project’s operational emissions for both
the summer and winter seasons, and annually. Lead agencies shall compare the project’s maximum daily
operational emissions of precursors ROG, NOyx, PM1o, and PM; s during both seasons and annual emissions of
PM to the District’s thresholds of significance. By exceeding the District’'s mass emission thresholds for
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operational emissions of ROG, NOx, PM1 or PM; s, the project will be considered to conflict with or obstruct
implementation of the District’s air quality planning efforts (CEQA Checklist Form Question a). Furthermore,
the project will result in a cumulatively considerable net increase in precursor and PM emissions, for which
Sacramento County is nonattainment with respect to one or more of the AAQS (CEQA Checklist Form Question
c).Quantities of pollutants above which SMAQMD believes would cause a significant impact on regional air
quality and thus conflict with attainment planning efforts are presented in Table 7. Impacts from construction
and operation phases of a project are evaluated independently from one another.

Table 7 Mass Emission Threshold Criteria for Assessing Impacts on Regional Air Quality
Pollutant/Precursor Construction Emissions Operational Emissions

NOx 85 Ib/day 65 Ib/day

ROG None 65 Ib/day

PM1o Zero (0) - unless all feasible BACT/BMPs are applied, then 80 Ib/day and 14.6
tons/yr applies to construction and operation phases.

PMa.s Zero (0) - unless all feasible BACT/BMPs are applied, then 82 Ib/day and 15
tons/yr applies to construction and operation phases.

Source: (SMAQMD, 2016).

3.3.2.2 Assessing Local Concentrations

The significance of local impacts from criteria pollutants is based on the CAAQS and NAAQS. A project would
be considered to have a significant impact if its emissions are predicted to cause or contribute to a violation of
an ambient air quality standard by exceeding any CAAQS/NAAQS. The CAAQS/NAAQS are listed above in Table
2. The SMAQMD CEQA Guidelines include the criteria provided on Table 9 which can be used for both
construction and operation phases of a project. If a project exceeds these thresholds criteria it is considered
to cause or contribute to a violation of a CAAQS or NAAQS.

Table 8 Localized Significance Criteria
Pollutant Criteria (Concentration and Averaging Period)
co 20 ppm 1-hour, 9 ppm 8-hour
NO2 0.18 ppm 1-hour, 0.03 ppm AAM
SO, 0.25 ppm 1-hour, 0.04 ppm 24-hour
Lead 1.5 pg/m?3 30-day average
Visibility Reducing | Extinction coefficient of 0.23 per kilometer - visibility of ten miles or more due to particles
Particles when relative humidity is less than 70 percent
Sulfates 0.25 pg/m3 24-hour
H2S 0.03 ppm 1-hour
Vinyl Chloride 0.01 ppm 24-hour

Source: (CEQA Guide, 2016).

CO Concentration Criteria

SMAQMD provides two-tiered screening criteria for CO. The screening criteria identify when site-specific CO
dispersion modeling is unnecessary. If the first tier of screening criteria is not met then the second tier of
screening criteria shall be examined. Because The Project would not result in an increase in off-site traffic, The
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Project meets the first tier of the SMAQMD screening criteria and no further analysis is required for CO
emissions.

Tier 1 CO Hot Spot Screening Method
“The proposed project will result in a less-than-significant impact to air quality for local CO if:

e Traffic generated by the proposed project will not result in deterioration of intersection level of service
(LOS) to LOSE or F; and

e The project will not contribute additional traffic to an intersection that already operates at LOS of E or F.”
(CEQA Guide, 2016).

Because the Project would not result in an increase in offsite traffic, the Porject meets the first tier of the
SMAQMD screening criteria and no further analysis is required for CO emissions.

PM30 and PM s Concentration Criteria

The SMAQMD criteria are vague on what the PM1o/PM,.s concentration criteria are for non-stationary source
(i.e., units and activities do not require a permit) projects like this Project. The SMAQMD Guidelines state that
substantial contribution means one that exceeds the mass emissions threshold levels in Table 7 and no other
thresholds are provided for PMig or PM;s. As discussed above, the SMAQMD Guidelines contemplate the need
to model PM1g and PM, s concentrations for large projects but no thresholds are provided to do so and the 5%
of CAAQS cumulatively considerable threshold was explicitly rescinded when the PM1o and PM;s mass based
thresholds were adopted (Resolution AQM2015-022). Therefore, one is left with only the mass based
thresholds to use for PMio/PM, s analysis.Nevertheless, the region is in attainment with PMi, NAAQS and has
requested redesignation for the PM,.s NAAQS indicating attainment. Thus, a project could cause an exceedance
of a NAAQS. This AQCCIA uses the PM1g and PM>s NAAQS as thresholds of significance when compared to the
project plus background concentration

Assessing Local Health Risk

SMAQMD recommends significance thresholds for TACs emitted from stationary sources to be based on the
AB2588 Air Toxics Hot Spots Program notification thresholds. SMAQMD has not established thresholds of
significance for mobile or indirect emission sources, which are source types the Project includes. Health risk
impact significance criteria used to determine significance of the Project are presented in Table 9.

Table 9 Health Risk Significance Criteria for Assessing TAC Emissions Impacts

Exposure Type Significance Criteria

. An incremental increase in cancer risk greater than 10 in one million at any off-site
Carcinogens
receptor

. Ground-level concentration of project-generated TACs that would result in a Hazard
Non-Carcinogens .
Index greater than 1 at any off-site receptor.

Source: (SMAQMD, 2016)
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Assessing Odors

Due to the subjective nature of odor impacts, the number of variables that can influence the potential for an
odor impact, and the variety of odor sources, there are no quantitative or formulaic methodologies to
determine if potential odors would have a significant impact. Rather, projects must be assessed on a case-by-
case basis.

The intensity of an odor source’s operations and its proximity to sensitive receptors influences the potential
significance of odor emissions. SMAQMD has identified some common types of facilities that have been known
to produce odors in the SVAB. These are discussed further in the impact analysis for odors (Section 3.5.5).

Cumulative Impacts

As a result of past, present, and future development projects within the SMAQMD’s jurisdiction, and the
current nonattainment status of the SVAB for ozone and particulate matter, a cumulatively significant air
quality impact exists.

By its very nature, air pollution is largely a cumulative impact. Ambient air quality standards are violated or
approach nonattainment levels due to past development that has formed the urban fabric, and attainment of
standards can be jeopardized by increasing emissions generating activity in the region. The nonattainment
status of regional pollutants is a result of past and present development within the SVAB. Thus, this regional
impact is a cumulative impact, and projects would contribute to this impact on a cumulative basis. A project’s
emissions may be individually limited, but cumulatively considerable when taken in combination with past,
present, and future development projects.

Consequently, the District’s approach to thresholds of significance is relevant to whether a project’s individual
emissions would result in a cumulatively considerable adverse contribution to the SVAB’s existing air quality
conditions. If a project’s emissions would be less than the District’s thresholds, the project would not be
expected to result in a cumulatively considerable contribution to the significant cumulative impact. However,
an exceedance of the project-level thresholds does not necessarily constitute a significant cumulative impact.

Each new development in Sacramento County that results in an increase in air pollutant emissions above those
assumed in regional air quality plans is considered to contribute to cumulative air quality impacts.

4.4 Methodology

This air quality impact assessment considered potential emissions from both the mining operations and the
portable Recycle Plant. The Recycle Plant was conservatively assumed to be powered by a diesel generator
(i.e., if grid power is used, then emissions would be less than the emissions considered in this assessment).
Emissions for both processes (mining and Recycle Plant) are presented in this report for disclosure
purposes.The maximum potential emissions from the combination producing approximately 1,000,000 tons/yr
for offsite shipment was assessed. It was assumed that addition of the Recycle Plant would not affect the
proposed annual production rate or on-road truck trips associated with the Sacramento Aggregates facility;
regardless of individual process contribution the total amount of material produced will remain constant.
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4.4.1 Project Design Features and Assumptions

The impact assessment incorporated the following general assumptions:

. The excavation and associated equipment would operate in compliance with applicable air quality
regulations.

o) Diesel engines would comply with applicable state regulations (i.e. ATCM). This includes
labeling of off-road equipment with registration numbers assigned by CARB, establishment of
an idling policy, and limiting idle time to less than five minutes (13 CCR §2449).

o Fugitive dust emissions would be controlled through implementation of the Basic
Construction Emissions Control Practices and Rule 403 that apply, where applicable. See
3.1.4.3 SMAQMD CEQA Guidelines.

. The Project is located in Sacramento County, which is among the counties listed as containing
serpentine and ultramafic rock (OPR, 2000). However, no serpentine or ultramafic rock has been
found on the Project site or in the vicinity of the Project. In addition, the Asbestos ATCM for
Construction, Grading, Quarrying, and Surface Mining Operations (17 CCR § 93105) allows the APCO
from the local air district to exempt materials produced by facilities that mine alluvial deposits as
would be the case for the Project. Therefore, asbestos was excluded from health risk assessment
performed for the Project.

. The Project would not store hazardous substances or acutely hazardous substances in quantities that
would be subject to chemical accident prevention provisions of the CAA or the implementing
regulation (40 CFR Part 68).

The following assumptions are design features of the Project:

. Aggregate would be transported to the processing plant facility by a conveyor system originating at a
feed hopper located on or adjacent to the Project site. Off-site truck travel would not increase and is
not part of the Project.

. Production rates and equipment used would remain unchanged from existing conditions in Phase E
which is currently being mined. Specifically, the daily excavation rate is unchanged from 6,300
tons/day and any change in emissions would be attributed to a difference in source characteristics
rather than an increase in activity level of the source(s).

. Vehicle engine emissions characteristics reflect the statewide average characteristics which vary by
calendar year, engine size and vehicle type as presented in Appendix D of the CalEEMod User Guide.

. Materials processed by the portable A&C and RMC plants would substitute for mined materials.
Emissions from the diesel generator which powers the A&C Plant would meet Interim Tier 4
emissions standards as required by PERP for registration of new engines greater than 750 hp.

The following assumptions are mitigation measures from the 2008 FEIR and are incorporated as design features
of the Project:
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. Every effort shall be made to remove overburden during the period of the year when surface soils
are moist. If overburden is removed when surface soils are dry, water spraying equipment shall be
used to reduce dust emissions. Water spraying equipment shall likewise be used, as needed, when
removing aggregate. Cover loads of all haul/dump trucks securely and/or maintain 2 feet of
freeboard clearance.

. Moisture content of the material being conveyed to the off-site processing plant is sufficient to avoid
visible dust emissions from the conveyor loading and unloading points.

. Unpaved access/haul roads shall regularly be watered or treated with chemical dust suppressants, as
needed, to control wind erosion and dust created by vehicle travel.

. Material stockpiles shall be watered or treated with chemical dust suppressants, as needed, to
control wind erosion.

4.4.2 Emissions Calculations Methodologies

Emissions from combustion sources associated with the Project primarily consist of non-road diesel engines in
offroad vehicles. Exceptions may be the water truck and service truck which are assumed to have off-road
engines for purposes of this analysis which is a conservative assumption because on-road engines generally
emit less pollutants as compared to an offroad engine that was manufacturered in the same calendar year (i.e.,
an onroad 2010 model year engine is cleaner than a 2010 offroad engine). Emissions from dust sources
associated with Project include those previously assessed for in the 2008 FEIR. Specifically, emissions from
travel on unpaved surfaces and storage pile area activity emissions (e.g., loading and handling) are assessed.
Emissions are calculated in Appendix D using the methods presented below.

Non-Road Engines

Non-road engine emissions in offroad vehicles and dewatering pumps were calculated using the CalEEMod
default method and emissions factors. Engine emissions rates decrease over time as the fleet is turned over
and controls are implemented to comply with CARB regulations (i.e., In-Use Off-Road). Appendix A of the
CalEEMod User Manual contains the following equation for quantifying off-road engine emissions.

EMmissionSpieseipx = Z(EFi X Pop; X AvgHP; X Load; X Activity;)

i

Where:
EF = Emission factor (g/bhp-hr) as processed from OFFROAD2011.
Pop = Population, or the number of pieces of equipment.
AvgHP = Maximum rated average horsepower.
Load = Load factor.
= Hours of operation.

Activity
i = Equipment type.
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Aggregates Handling and Storage Piles

Aggregate storage and handling dust emissions were calculated using methodology from the 2008 FEIR.
Specifically, the following emissions factor equation from AP-42 Section 13.2.4.

(5)

M 1.4

2

EF = k(0.0032)

Where:  EF = emission factor (Ib/ton).

k = particle size multiplier (dimensionless: 0.35 for PMuo).
U = mean wind speed, (miles per hour [mph]).
M = material moisture content (%).

Material moisture content of 6% and mean wind speed of 6.93 mph that were reported in the 2008 FEIR
(Appendix C) were retained.

Travel on Unpaved Surfaces

Road dust emissions are calculated using the CalEEMod and AP-42 emissions factor equations (Appendix E).
AP-42 Section 13.2.2 (November 2006) contains the following emissions factor equation for vehicles traveling

o= o)< (5) ]

Where: Eext = annual particulate emission factor (having units matching the units of k),

on unpaved roads at industrial sites:

k = particle size multiplier units of interest (e.g. 1.5 lb/VMT for PMo),
s = surface material silt content (%),
W = average weight (tons) of the vehicles traveling the road,

The control efficiency for watering unpaved roads was assumed to be 68 percent based on the control
efficiency found in the CalEEMod User Manual (CAPCOA, 2013). The silt content of the unpaved roads was
assumed to be 8.3 percent (EPA, 2006). Offroad truck weight (40 tons empty, 90 tons full) was obtained for a
representative 50 ton capacity truck from the Caterpillar Performance Handbook. Onroad trucks were assumed
to be 34 tons full and 15 tons empty with a mean weight of 25 tons. Annual emissions were adjusted for rainfall,
assuming 51 days a year exceeding 0.01 inch of rainfall (CAPCOA, 2013).

Asphalt and Concrete Processing Plant

Emissions are calculated using the AP-42 controlled factors presented in Table 10.
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Table 10 A&C Processing Plant Emissions Factors
Source PMio (Ib/ton) PMas (Ib/ton)
Crushing (controlled) 0.00054 0.00010
Screening (controlled) 0.00074 0.000050
Conveyor Transfer Point (controlled) 0.000046 0.000013

Source: (AP-42 Section 11.19.2, 2004).

Ready Mix Concrete Plant

Emissions are calculated using the AP-42 Factors Presented in Table 11. PM 2.5 is calculated as a function of
PM10 emissions.

Table 11 Ready Mix Concrete Plant Emission Factors

Source PMuo (Ib/ton) PM:;s (Ib/ton) Source

Truck Unloading of Aggregates 0.00054 0.00016 AP42, Table 11.19.2-2, 8/04
Transfer Points 0.00074 0.00025 AP42, Table 11.19.2-2, 8/04
Cement Unloading (filtered) 0.00034 0.00010 AP42 Table 11.12-2, 6/06
Cement Supplement Unloading 0.0049 0.0014 AP42 Table 11.12-2, 6/06
Weigh Hopper Loading (filtered) 0.000028 0.0000082 AP42 Table 11.12-2, 6/06
Truck Loading 0.0263 0.0077 AP42 Table 11.12-2, 6/06

1PM2.5 emission factor assumed to be 29.2% of PM10 for material drops based on SCAQMD's Updated CEIDARS

4.4.3 CEQA Baseline

The CEQA Baseline for this Project would be the project described in the 2008 FEIR for the Phase E expansion
(south of Florin Road) because those activities would be moving to this new location. The certified EIR assesses
emissions from equipment operating in the pit that loads the conveyor feeding the off-site processing plant
and site stockpile areas. Specifically, emissions from the following sources were assessed:

e Mobile equipment (i.e., heavy-heavy-duty trucks [HHDTs] and off-road equipment).
e Fugitive dust from trucks and off-road equipment traveling on unpaved surfaces.

e Loading operations onto trucks and conveyors.

Table 12 presents the equipment and activity levels described in the certified 2008 FEIR which would remain
unchanged with the Project. Table 13 presents the emissions described in the certified EIR that constitute the
Baseline and are subtracted from the operations emissions calculated for Phase T to determine the Project
emissions(the difference between the Baseline and the operations emissions associated with the Project).
Project emissions are compared to the significance criteria later in this report.

The 2008 FEIR did not assess PM, s because the pollutant category did not exist at the time. PM;s is a subset
of PM1o which was assessed in the 2008 FEIR. This report could derive baseline PM,.s emissions by applying the
PM size profiles on the CARB website or from another resource (e.g., AP-42). However, as shown in Table 7,
the PM s significance criteria (82 Ib/day and 15 tons/yr) is greater than the PMyg significance criteria (80 Ib/day

vu01_CarliAQCCIA.docx 38 April 18, 2019



Carli Mine Expansion Project Air Quality and Climate Change Impact Assessment

and 14.6 tons/yr). Application of the PMyq significance criteria would limit the PM,.s emissions to less than the
PMy, s significance criteria. Project PM..s emissions are calculated in this report for purposes of disclosure.

Table 12 Excavation Equipment Operating Hours
Equipment Horsepower Operating Hours Per Day Operating Hours Per Year
D9R CAT DOZER 450 4 1248
140H CAT MOTOR GRADER 165 2 312
EX1200 HITACHI EXCAVATOR 625 8 2496
988F CAT LOADER 425 8 2496
988F CAT LOADER 425 8 2496
R40-C EUCLID RIGID HAULER 525 8 2496
R40-C EUCLID RIGID HAULER 525 8 2496
357 PETERBILT WATER TRUCK 385 2 624
384 PETERBILT SERVICE TRUCK 190 1 312
Source: 2008 FEIR, Table AQ-3, p. 9-13.
Table 13 2008 FEIR Baseline Emissions
Source ROG (Ib/day) | ROG (Ib/yr) | NOx (Ib/day) | NOx (Ib/yr) | PMao (Ib/day) PM1o (Ib/yr)
Mobile Equipment 13.93 4,297 214.75 66,531 9.03 2,789
On-road Trucks 0.11 34.54 1.33 416.45 0.06 19.02
Unpaved Surfaces -- -- -- -- 273.41 81,864
Loading/Handling -- -- -- -- 3.81 1,189
Total 14.04 4,332 216.08 66,947 286.31 85,861

Source: 2008 FEIR Table AQ-4, p. 9-13.
Note: SMAQMD PMjq thresholds did not exist at the time of the 2008 EIR.

The 2008 FEIR determined that the project analyzed would have significant and unavoidable impacts on NOx
and PM and summarized those impacts as follows:

. The project’s particulate emissions would result in exceedance of CAAQS. Soil wetting, chemical dust
suppressants and other managerment practices can help reduce particulate matter impacts; however,
even with these practices impacts are significant and unavoidable.

. The project’s NOx emissions would exceed thresholds established by SMAQMD. ‘The SMAQMD has
suggested mitigation to reduce impacts; however, not below significant levels.

Concentration of PMip was modeled for the 2008 FEIR and it was determined that the maximum 24-hour
average concentration resulting from the project (93.4 pg/m?3) would cause an exceedance of the most
stringent AAQS (50 pg/m3) and when added to the background concentration (77.0 pg/m3) would contribute
to an existing exceedance. This impact would not change with the Project.

However, PMjo and PMs AAQS are established at concentrations chosen primarily to protect the health of
individuals in urban areas where concentrations are greatest and the species of chemicals in the particulate is
most toxic. Thus, in order to understand the true impact of the chemicals emitted by the Project on health of
the surrounding residences and workers, PMio modeling was performed by way of HRA for toxic constituents
present in fugitive dust and diesel exhaust that would be emitted by the Project (i.e., the 2008 FEIR HRA
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evaluated only diesel exhaust particulates and did not include toxic constituents in fugitive dust). Given that
the primary purpose of the AAQS is to protect human health and the wide ranging health effects associated
with the variety of chemicals that are emitted as particles (i.e., this only excludes chemicals that are gaseous,
every other emission is a particle); HRA is considered a more precise methodology and is used to evaluate this
Project.

NOx emissions were reported in the 2008 FEIR to exceed the mass-based threshold and yet the associated NO,
concentrations were determined to be less than the corresponding AAQS. This impact has been reduced over
time with the phase in of emissions controls on diesel engines. This impact is re-assessed in Section 4.5.3 based
on values in Table 15.

4.4.4 Construction Phase Emissions

The topsoil on-site would be excavated and placed in berms along the property line to be used later in
reclaiming the site. This reclamation activity is considered part of mining and therefore operation phase. The
Project would also landscape the berms during the operation phase. Accordingly, the only temporary
construction phase type impacts of the Project and construction phase are those that result from the erection
of the Ready Mix and Recycle Plants. The California Emissions Estimator Model (CalEEMod) was utilized to
determine construction phase emissions and impacts. Table 14 summarizes the impacts, and the full results
can be found in Appendix F.

Table 14 Construction Phase Emissions
ROG NOx co SO2 PM10 PM2.5
Maximum Tons/Year 0.00609 0.0645 0.0440 0.00008 0.0835 0.0115
Maximum Ibs/day 1.2253 12.8426 8.8802 0.0166 19.6895 2.5945
Threshold Tons/Year - - - - 14.6 15
Threshold Ibs/day - 85 - - 80 82
Threshold Exceeded? No No No No No No

Source: Table 7, Appendix F

4.4.5 Operation Phase Emissions

Operation phase emissions are quantified in Appendix F using the methodology and assumptions discussed
above. Significance of the operation phase emissions is determined in Section 4.5.
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Table 15 Operation Phase Hourly Emissions
Source ROG (Ib/hr) NOx (Ib/hr) CO (lb/hr) SOx (Ib/hr) PM10 (Ib/hr) | PM2.5 (Ib/hr)

Mining
Engines 1.15 13.20 6.65 0.02 0.53 0.48
Travel on Unpaved Surfaces - - - - 15.11 1.51
Material Handling/Stockpiles - - - - 0.48 0.07
A&C Processing
Engines 0.99 9.87 7.17 0.01 0.33 0.30
Travel on Unpaved Surfaces - - - - 3.23 0.40
Material Handling/Stockpiles - - - - 0.04 0.01
Plant Equipment - - - - 0.79 0.23
RMC
Plant 2.38 0.70
Total 2.14 23.08 13.81 0.03 22.88 3.71

Note: Totals may differ slightly from Appendix calculation due to rounding.

Source: Appendix F.

Table 16 Operation Phase Daily Emissions

Source ROG NOx co SOx PMso PMa2s
(Ib/day) | (Ib/day) (Ib/day) (Ib/day) (Ib/day) (Ib/day)
Mining
Engines 6.80 78.23 39.90 0.10 3.02 2.78
Travel on Unpaved Surfaces - - - - 177.4 17.7
Material Handling/Storage Piles - - - - 5.7 0.87
A&C Processing
Engines 11.87 118.48 86.02 0.18 3.9 3.60
Travel on Unpaved Surfaces - - - - 48.1 9.12
Material Handling/Storage Piles - - - - 0.5 1.1
Plant Equipment - - - - 9.5 1.23
RMC

Ready Mix Concrete Plant 57.2 16.7
Total 18.67 196.71 125.92 0.28 305.32 53.1

Note: Totals may differ slightly from Appendix calculation due to rounding.

Source: Appendix F.
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Table 17 Operation Phase Annual Emissions
Source ROG NOx €O (ton/yr) SO2 PMaio PMzs
(ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr)
Mining
Engines 0.72 8.58 4.23 0.01 0.32 0.30
Travel on Unpaved Surfaces - - - - 15.24 1.52
Loading/Handling - - - - 0.59 0.09
A&C Processing
Engines 0.72 8.58 4.23 0.01 0.32 0.30
Travel on Unpaved Surfaces - - - - 0.82 0.08
Material Handling/Stockpiles - - - - 0.01 0.002
Plant Equipment - - - - 0.12 0.03
RMC
Plant 1.79 0.52
Total 1.45 17.16 8.46 0.02 19.21 2.85

Note: Totals may differ slightly from Appendix calculation due to rounding.
Source: Appendix F.

4.4.6 Health Risk Assessment

A HRA was performed using current best practices including methods from the HRA Guidelines (OEHHA, 2015).
The four steps involved in the risk assessment process are: 1) hazard identification, 2) exposure assessment, 3)
dose-response assessment, and 4) risk characterization. These four steps were used to assess health risk for
the Project and each is discussed in the subchapters below.

Hazard Identification and Quantification

For air toxics sources, hazard identification involves the pollutant(s) of concern emitted by a facility, and the
types of adverse health effects associated with exposure to the chemical(s), including whether a pollutant is a
potential human carcinogen or is associated with other types of adverse health effects. Appendix A of the HRA
Guidelines includes a list of TACs that are used for HRA in California.

DPM is the primary toxic constituent emitted by mining projects. DPM has an assigned cancer potency factor
(CPF) and a non-cancer reference exposure level (REL) that are used to evaluate the health risk. Fugitive dust
is generally inert but does contain trace metals and RCS which could result in substantial health risk if not
controlled. CARB maintains chemical speciation and size profiles for various sources of particulate matter.
Values in speciation Profile 470 (Table 18) associated with unpaved road dust, the largest source of dust on-
site, were multiplied by the mass emission rates of PMo to quantify the mass of each toxic chemical in the
mixture of dust particulates. The resulting mass of each TAC was then used as input along with the dispersion
coefficients to quatitatively predict the ground level concentration (GLC) of each TAC to which individuals may
be exposed (see exposure assessment subsection below). The concentrations were then combined with
exposure parameters to quantify the dose received by each receptor and for each exposure pathway. In the
case of non-cancer risk, the exposures were then summed on a target organ by target organ basis using HARP2
to determine the maximum hazard index (HI) among the target organs in the human body. The maximum
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target organ HI was then compared to the non-cancer significance criteria (i.e., 1.0 HIl) as discussed in the
following subsections.

Table 18 Speciation Profiles for Fugitive Dust Sources
HARP2 . Fraction of TAC in PM Fraction of TAC Determined
Pollutant ID Chemical Name Profile 470 by Onsite Sampling
7440382 Arsenic 0.000015 0.000000038
7726956 Bromine 0.000018 ND
7440439 Cadmium 0.000013 ND
7782505 Chlorine 0.000844 ND
7440508 Copper 0.000158 ND
7439921 Lead 0.000130 ND
7439965 Manganese 0.000915 ND
7439976 Mercury 0.000014 ND
7440020 Nickel 0.000037 0.00000073
7782492 Selenium 0.000003 ND
7440622 vanadium (fume or dust) 0.000077 ND
1175 Silica, Crystin 0.056 ND

Sources: CARB Speciation Profiles (http://www.arb.ca.gov/ei/speciate/interoptvv10001.php) and the Journal of Air and Waste
Management Association article in Appendix G for respirable crystalline silica (RCS) (Richards & Brozell, 2007).
Lab report and caluclations for sampled TACs can be found in Appendix G.

In addition to the TACs listed in the CARB PM profiles above (Table 18), the HRA assumed that 5.6% of fugitive
dust is RCS (Richards & Brozell, 2007). The HRA considered whether health risk from asbestos should be
quantified. It was determined based on review of available maps (California Department of Conservation,
Division of Mines and Geology, 2000) and language in the Asbestos ATCM’s (17CCR §93105 and §93106) that
allows the APCO to exempt sand and gravel facilities operating in alluvial deposits, that asbestos is unlikely to
exist within, or upstream from, the Project site. Therefore, asbestos was excluded from the HRA.

In order to increase the accuracy of the TAC speciation profile, soil sampling was conducted on the actively
mined Vulcan Materials site and the Carli Expansion on 5/15/18. Six (6) samples were taken from each site,
totaling twelve (12) samples taken. The samples were processed by a California certified analytical laboratory
using USEPA method 6010B to determine Nickel (Ni) and Aresenic (As) levels. Lab reported TAC levels
(Appendix G) were averaged to determine the fractions of Ni and AS (Table 18) utilized in the HRA.

Exposure Assessment

The purpose of exposure assessment is to estimate the extent of public exposure to emitted substances. For
the Hot Spots program, in practice this means estimating exposures for those emitted substances for which
potential cancer risk or noncancer health hazards for acute, repeated 8-hour, and chronic exposures will be
evaluated. This involves emission quantification, modeling of environmental transport, evaluation of
environmental fate, identification of exposure routes, identification of exposed populations, and estimation of
short-term (e.g., 1-hour maximum), 8-hour average, and long-term (annual) exposure levels.
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Hot Spots Analysis and Reporting Program (HARP2) software developed by CARB can be used to model ground
level concentrations at specific off-site locations. HARP2 incorporates the US EPA-approved dispersion model,
American Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD). AERMOD is
a steady-state plume model based on planetary boundary layer turbulence structure and scaling concepts,
including treatment of both surface and elevated sources, and both simple and complex terrain. CARB
recommends AERMOD for Hot Spots risk assessments (OEHHA, 2015).

In this HRA, the air dispersion modeling was performed separately from HARP2 using AERMOD View by Lakes
Environmental, Version 9.4.0 running AERMOD executable Version 16216r. Pollutant specific ground level
concentratrion (GLC) plotfiles were generated using the multi-chemical batcher function of AERMOD View. The
HARP2 risk module was invoked by command line call to the HARP2 risk calculator (HRACalc.exe) to generate
risk plotfiles as described in the Appendix E of the User Manual for the Health Risk Assessment Standalone Tool
(CARB, 2015). The air dispersion modeling consisted of four steps:

1. Air dispersion modeling is used to estimate annual average and maximum one-hour GLCs. The air
dispersion modeling results are expressed as an air concentration or in terms of (Chi over Q) for each
receptor point. (Chi over Q) is the modeled downwind air concentration (Chi) based on an emission
rate of one gram per second (Q). (Chi over Q) is expressed in units of micrograms per cubic meter per
gram per second, or (ug/m3)/(g/s). (Chi over Q) is sometimes written as (X/Q) and is sometimes
referred to as the dilution factor.

2. When multiple substances are evaluated, the X/Q is normally utilized since it is based on an emission
rate of one gram per second. The X/Q at the receptor point of interest is multiplied by the substance-
specific emission rate (in g/s) to yield the substance-specific GLC in units of pg/m3. The following
equations illustrate this point.

X
GLC = (a) X Qsubstance

ng
X
5 = (Chi over Q) in (g_/m) , from model results with unit emission rate
s

Qsubstance = Substance emission rate (g / s)

3. The applicable exposure pathways (e.g., inhalation, soil contact, fish consumption) are identified for
the emitted substances, and the receptor locations are identified. This determines which exposure
algorithms are ultimately used to estimate dose. After the exposure pathways are identified, the fate
and transport algorithms are used to estimate concentrations in the applicable exposure media (e.g.,
soil or water) and the exposure algorithms are used to determine the substance-specific dose.

4. The dose is used with cancer and noncancer health values to calculate the potential health impacts for
the receptor. An example calculation using the high-end point-estimates for the inhalation (breathing)
exposure pathway can be found in Appendix | of the HRA Guidelines (OEHHA, 2015).
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AERMOD was used as described above to calculate a X/Q for each source-receptor combination by setting the
emission rate for each source in the model to one gram per second (1 g/s). Other parameters used in AERMOD
describe overall control of the model domain and functionality (e.g., coordinate system, terrain, non-default
options, etc.), receptors (e.g., location, height), sources (e.g., size, location, exhaust velocity, temperature,
operating schedule), meteorology (files provided by SMAQMD), and output file options.

The Control Pathway of AERMOD was set to provide output in units of concentration; and both wet and dry
plume depletion were disabled. Terrain Options within AERMOD were set to “Flat & Eleveated” and digital
terrain files were downloaded through AERMOD from “NED GEOTIFF”. Pollutant/averaging options were set
to HRA (i.e., other, not a criteria pollutant) with averaging times of 1-hour and the period of the meteorological
data file (i.e., five years) as provided by SMAQMD. The ADJ_U* setting was used pursuant to current EPA
Guidelines in Appendix W of 40CFR Part 51 (82 FR 5182, 1/17/2017). The rural dispersion coefficient was used.
Algorithims to include deposition, exponential decay and low wind (beta) were not used.

Receptors were modeled at ground level. Four (4) discrete receptors (

Table 19) and 275 fenceline receptors were modeled. The receptors, sources that existed in the Baseline, and
sources proposed by the Project are illustrated on Figure 4 and Figure 5 (Appendix A). Additional receptors
that were considered are identified in Table 20. Source parameters are summarized inTable 21. Project sources
were assigned positive emissions values and Baseline sources were assigned negative values (i.e., to represent
sink) so that the HRA results represent the change in health risk with the Project.

The model was segmented into two time intervals based on the age sensitivity factors (ASFs) established by
OEHHA and used by HARP2 to attribute increased cancer risk to early life exposures. The segments were chosen
to coincide with the ASFs and represent Project years 1-2; and Project years 3-16, each with a unique set of
volume sources and source outputs. Theoretical project years 3 — 30 were also modeled for the sake of
obtaining conservative data in line with SMAQMD requirements. Pollutant emissions were calculated for each
year of the Project, averaged over each segment, and attributed among source objects (Table 21, Appendix G).
To be conservative, source object locations and source emissions densities were chosen to achieve greatest
potential exposure at off-site receptors.

However, emissions rates were weighted according to the area of the Project site that they cover. For instance,
the 2017-2018 model includes perimeter volume sources that represent the sloped edge of the pit where it is
assumed that no haul trucks would operate and emissions from mining would be half the amount compared
to interior areas of the excavation because material left in the triangular cross-section of the slope is
approximately half of what would be excavated if the sides of the excavation were vertical (Appendix G).

Output of the dispersion model in the form of plotfiles, one for each combination of source and averaging
period, containing X/Q values were combined with pollutant emissions rate by the AERMOD View
multichemical batcher. Exposure parameters discussed below were assigned to HRACalc.exe input file
(HRAInput.hra) that was used along the GLC plotfiles to predict the cancer and non-cancer risk at each receptor.
Modeling files are provided at https://bit.ly/2151zQM, or can be obtained by contacting Sespe Consulting.
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Table 19 Discrete Receptors
ID Number UTM Coordinates (meters E, meters N) Description
1 651603, 4263124 Residence
2 651860, 4262315 Residence
3 653232, 4262237 Residence
4 651608, 4262055 Residence
5 651158, 4263965 Residence

Note: Project is in UTM Zone 10N.

Table 20 Other Receptors of Potential Concern

Receptor Name Description UTM Coordinates Aprox.l Dista.nce

(m East, m North) from Site (miles)
Country Kids Daycare 656111.00, 4262680.00 2.5
Sunrise Elementary Primary School 653564.00, 4268919.00 3.8
Arnold Adreani Elementary Primary School 646242.00, 4259368.00 4.2
Mather Youth Academy Secondary School 649147.00, 4267572.00 35
Mather Heights Elementary Primary School 650116.00, 4267590.00 3.2
Slavic Missionary Church Church 645662.00, 4265414.00 4.3
Carson Creek Jr./Sr. High Secondary School 662541.00, 4268757.00 7.4
St. Vincent De Paul Catholic Church 665214.00, 4261955.00 8.0

Source: Google Earth. See also the Vicinity Map (Figure 6, Appendix A).
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Table 21 Model Source Object Parameters
i Y i Z
AERMOD ID Project Segment Description Type Side Length (m)? Slg(m? Slg(m';‘
VOL001 —VOLO053 2017 - 2018 Sloped Excavation | Volume 11 2 1
Edge
VOLO54 -VOL153 2017 - 2018 Excavation Center | Volume 25 6 1
VOL154 -VOL155 2017 -2018 Pre-Project Sink | Volume 386 90 1
VOL156 — VOL159 2017 -2018 RMC and Recycle | Volume 28 7
Plants
VOL160 2017 -2018 Sink from Volume 181 42 1
Aggregates Plant®
VOLO01-VOL440 2019 - 2032 Excavation Center | Volume 28 7 1
VOL441, vOL442 2017 -2032 Pre-Project Sink | Volume 371 86 1
VOL443 - VOL446 2017 -2032 RMC and Recycle | Volume 28 7 1
Plants
VoL447 2017 -2032 Sink from Volume 181 42 1
Aggregates Plant®

a Each volume source is a rectangular prism with a square top and bottom face, and a height of 1 meter. Sigma Y and Sigma Z
represent the initial lateral and vertical dimensions of the plume generated by the volume source.

b Haul road parameters by EPA methods (EPA, 2012).

¢ Initial dimensions by EPA methods (EPA, 1995).

d Represents reduction in aggregates plant emissions due to diversion of materials to recycle and ready mix plants.

After emissions exit the source, the substances are dispersed in the air. In addition to being inhaled,
particulates deposit on vegetation, on soil, and in water at a rate that is dependent on the particle size. A
deposition rate of 0.02 m/s for emission sources that have controlls is recommended and was used for the
Project HRA. Other parameters are used to estimate concentrations in environmental media including air, soil,
water, vegetation, and animal products.

Determination of the concentration in air is made using X/Q and the emissions rate (g/s) as discussed above.
The concentration of the substance in soil (Cs) is a function of the deposition, accumulation period, chemical
specific soil half-life, mixing depth, and soil bulk density. The water pathway is evaluated as if a standing water
body (e.g., pond or lake) is impacted by facility emissions and is used as a source for drinking water by food-
producing animals or humans, or is a source of angler-caught fish. The average concentration of the substance
in water (Cw) is a function of direct deposition (material carried in by surface run-off may occur as well but is
not modeled). Concentrations in vegetation, animal products, angler caught fish, and mother’s milk are
predicated on the concentrations estimate to be in the air, water, and soil. The Project HRA includes air, soil
ingestion, home grown produce, and mother’s milk as pathways of exposure. Detailed discussion of the
methodologies used to determine the concentrations in various media to which receptors may be exposed is
located in Subchapter 5.3 of the HRA Guidelines.

Once the concentrations of substances are estimated in air, soil, water, plants, and animal products, they are
used to evaluate estimated exposure to people. Exposure is evaluated by calculating the daily dose in
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milligrams per kilogram body weight per day (mg/kg/d). The HRA Guidelines describe the algorithms used by
HARP2 to calculate this dose for exposure through inhalation, dermal absorption, and ingestion pathways. All
chemicals are assessed for exposure through inhalation. Emissions of semi-or non-volatile multipathway
substances (e.g., earth metals in fugitive dust), the soil ingestion pathway and the dermal soil exposure
pathway are also assessed. The mother’s milk pathway is used depending on the multipathway substance
released. The Project HRA assessed each of these pathways. The other exposure pathways (e.g., ingestion of
water, home-grown crops, home-raised animal products, and angler-caught fish) need to be assessed if a
survey of the exposure site shows they are present. Except for home grown crops, these other exposure
pathways were not assessed in the Project HRA because they are not present in this case.

Inhalation Dose

The dose through the inhalation route is estimated for cancer risk assessment and noncancer hazard
assessment. Both residential and off-site worker exposures are considered. Since residential exposure includes
near-continuous long-term exposure at a residence and workers are exposed only during working hours (i.e.,
8 hours/day), different breathing rate distributions are used.

Exposure through inhalation is a function of the breathing rate, the exposure frequency, and the concentration
of a substance in the air. For residential exposure, the breathing rates are determined for specific age groups,
so inhalation dose (Dose-air) is typically calculated for each of these age groups: 3rd trimester, 0<2, 2<9, 2<16,
16<30 and 16-70 years though short projects may not affect all age groups. OEHHA used the mother’s
breathing rates to estimate dose for the 3rd trimester fetus assuming the dose to the fetus during the 3rd
trimester is the same as the mother’s dose. These age-specific groupings are needed in order to properly use
the age sensitivity factors for cancer risk assessment. Tier 1 evaluations and the Project HRA use the high-end
point estimate (i.e., the 95th percentiles) breathing rates for the inhalation pathway in order to avoid
underestimating cancer risk to the public, including children. The following equation is used to determine dose
for the inhalation pathway.

D =C X{BR}xAxEFx10‘6
0S€yir = Cair BW

Where:

Dosear = Dose through inhalation (mg/kg/d)

Cair = Concentration in air (ug/m?3)

{BR/BW} = Daily breathing rate normalized to body weight (L/kg body weight-day)
A = Inhalation absorption factor (unitless)

EF = Exposure frequency (unitless), days/365 days

10° = Micrograms to milligrams conversion, liters to cubic meters conversion

The breathing rate normalized to body weight term, {BR/BW}, has several values used to assess cancer risk for
each age bins designated in the HRA Guidelines (i.e., third trimester, 0 to 2, 2 to 16 and 16 to 70 years). These
values as well as parametric model distributions are provided in the HRA Guidelines. The inhalation absorbtion
factor, A, is recommended to be assigned a value of one (i.e., 100% of dose is absorbed) but may also be
assigned the value determined by the toxicological study upon which the REL for the substance is based.
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Exposure frequency is recommended to be 350 days for residential exposures. Table 22 presents the mean and
high end point estimates for residential intake rates that were assumed in the Project HRA.

For worker exposure, the HARP2 default assumes working age begins at 16 years, and that exposures to facility
emissions occur during the work shift, typically up to 8 hours per day during work days. Breathing rates that
occur over an 8-hour period vary depending on the intensity of the activity, and are used to estimate the
inhalation dose. The 8-hour breathing rates may also be used for cancer risk assessment of children and
teachers exposed at schools during school hours.

Table 22 Point Estimates of Residential Daily Breathing Rates by Age Group
. 3" Trimester® 0<2 Years 2<16 Years 16<30 Years
Estimate
(L/kg BW-day)? (L/kg BW-day) (L/kg BW-day) (L/kg BW-day)
Mean (65%ile)? 225 658 452 210
High-End (95%ile) 361 1090 745 335

Source: (OEHHA, 2015, pp. 5-25).

1 3rdtrimester breathing rates based on breathing rate of pregnant women using the assumption that the dose to the fetus during
the 3" trimester is the same as that to the mother.

2 Values are in units of liters of air per kilogram of body weight per day.

3 Mean values were not used in the HRA and are provided for informational purposes only.

Exposed workers may be engaged in activities ranging from desk work, which would reflect breathing rates of
sedentary/passive or light activities, to farm worker activities, which would reflect breathing rates of moderate
intensity. OEHHA recommends default (Tier 1) point estimate 8-hour breathing rates in L/kg-8-hrs based on
the mean and 95th percentile of moderate intensity activities, 170 and 230 L/kg-8-hrs, respectively, for adults
16-70 years old.

Many facilities operate non-continuously, as in only 8-10 hours per day, but the air dispersion modeling is
performed as if the emissions were uniformly emitted over 24 hours a day, 7 days per week. The air dispersion
computer model used, including AERMOD and other models, typically calculate an annual average air
concentration based on actual operating conditions but also include the hours of nonoperation in the average
concentration. This is conservative because the most stable atmospheric conditions occur in the early morning
and late night hours and are when the highest concentrations occur. This approach necessitates consideration
of overlap between the worker’s schedule and the actual operating period for the facility. One approach is to
use a worker adjustment factor (WAF) to approximate what the worker is breathing based on the modeling
run used for residential receptors. The second approach uses a special modeling run with the hourly raw results
from an air dispersion analysis and is described in Appendix M of the HRA Guidelines.

Non-cancer health risks were determined in HARP2 by dividing the GLC of each pollutant at each receptor by
the corresponding reference exposure level (REL, units of ug/m3) resulting in a hazard index (H1). The His for
pollutants affecting each target organ were then summed to determine the total HI for each target organ. The
target organ with the greatest Hl is reported as the non-cancer health risk at each receptor. Worker chronic
non-cancer health risk results were multiplied by a WAF of 4.2 which represents the amount overlap between
the Project operating schedule and the worker’s work schedule; both of which are assumed to be 8 hr/day, 5
days/wk. The mean and high-end intake rates for workers were 170 and 230 liters per kilogram per 8-hours

vu01_CarliAQCCIA.docx 49 April 18, 2019



Carli Mine Expansion Project Air Quality and Climate Change Impact Assessment

(L/kg-8-hrs). Workers were assumed to be exposed for 25 years as recommended in the HRA Guidelines
(OEHHA, 2015, pp. 5-26).

Annual residential dose was calculated by HARP2 using the GLC (mg/m3), the intake rate (L/kg-day), 350 days/yr
exposure frequency, and an assumption that the entire mass of pollutants inhaled is absorbed into the body
of the individual exposed (i.e., no pollutants are exhaled). A fraction of time at home (FAH) of 85% was applied
for individuals of any age. Annual worker dose was calculated the same way and adjusted to 250 days/yr
exposure frequency by multiplying the result by 0.68.

Inhalation dose of each pollutant at each receptor for each year was then multiplied in HARP2 by the inhalation
cancer slope factor for the pollutant to estimate annual cancer risk in units of excess cancer cases per million
individuals exposed. The total cancer risk from inhalation was then calculated by summing the annual risk from
each pollutant and year of exposure. Residential cancer risk assumed exposure duration of 10 years and
exposure was assessed using OEHHA Derived Method.

In cancer risk assessments, the Derived Method uses the high-end point estimate (i.e., 95th percentile) for the
two driving (dominant) exposure pathways (e.g., soil and breast milk) and the mean (65th percentile) point
estimate for the remaining pathways. In non-cancer chronic assessments, the inhalation pathway is always
considered a driving pathway, the next two risk driving pathways will use the 95th percentile, and the
remaining pathways will use the mean intake rate.

Ingestion Pathway

The average concentration of pollutants in soil is a function of the deposition, accumulation period, chemical
specific half-life, mixing depth, and soil bulk density. Due to the limited duration of the Project and even shorter
durations of the segments into which the Project was divided (i.e., two and eight years for a total of ten years),
the HARP2 default 70-year accumulation period for soil deposition was refined from 25,550 days (i.e., 70 years)
to 822 days (i.e., third trimester to age two) and 3,560 days (i.e., ten years which is the expected Project
duration. As discussed above, the controlled deposition rate (0.02 m/s) was applied. Equations and parameters
used to estimate the concentration of pollutant in the soil from the GLC can be found in the HRA Guidelines
(p. 5-6 to 5-8).

The exposure dose through residential soil ingestion varies by age and was calculated for each age group. The
dose is calculated by HARP2 based on the concentration in soil, pollutant specific gastrointestinal relative
absorption fraction (GRAF, unitless), soil ingestion rate (mg/kg-day), and exposure frequency using the
equation presented in the HRA Guidelines (p. 5-43). For simplicity, GRAF was assigned a value of one which
represents the entire mass of pollutant being absorbed. Soil ingestion rates vary by age and the high-end point
estimates shown in Table 23 were used.
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Table 23 Soil Ingestion Rate Point Estimates by Age Group
. 3" Trimester® 0<2 Years 2<16 Years 16<30 Years
Estimate 2
(mg/kg BW-yr) (mg/kg BW-yr) (mg/kg BW-yr) (mg/kg BW-yr)
Mean (65%ile)? 0.7 20 3 0.7
High-End (95%ile) 3 40 10 3

Source: (OEHHA, 2015, pp. 5-44).

1 3rdtrimester is assumed to be the mother’s soil ingestion rate.

2 Values are in units of milligrams of pollutant ingested per kilogram of body weight per year.

3 Geometric mean (GM) values were not used in the HRA and are provided for informational purposes only.

Dermal Pathway

Exposure through dermal absorption (dose-dermal) is a function of the soil or dust loading of the exposed skin
surface, the amount of skin surface area exposed, and the concentration and availability of the pollutant. The
annual dermal load (ADL) is a composite of the body surface area per kg body weight, exposure frequency, and
soil adherence to the skin. High-end point estimates of ADL for individuals located in a mixed climate were

used.
Table 24 Annual Dermal Loading Point Estimates by Age Group
. 3" Trimester?! 0<2 Years 2<16 Years 16<30 Years
Estimate )
(mg/kg BW-yr) (mg/kg BW-yr) (mg/kg BW-yr) (mg/kg BW-yr)
Mean (65%ile)3 1,100 2,200 5,700 1,100
High-End (95%ile) 2,400 2,900 8,100 2,400

Source: (OEHHA, 2015, pp. 5-37).

1 3rdtrimester based on ADL of mother normalized to body weight assuming exposure to the mother and feus are the same.

2 Values are in units of milligrams of pollutant on skin per kilogram of body weight per year.

3 Mean values were not used in the HRA and are provided for informational purposes only.

High-end ADL was combined with the concentration of pollutant in soil, the fraction absorbed across skin
(pollutant-specific factor), the exposure duration (i.e., 70 years) and the averaging time (i.e., 70 year lifetime)
using equations presented in the HRA Guidelines (p. 5-41) to estimate the dermal dose for each residential
receptor. Worker receptors used the adult ADL and omitted exposure duration and averaging time from the
calculation.

Mother’s Milk Pathway

Estimates of the concentration of pollutants in a mother’s milk require the use of the air, water, and soil
environmental fate evaluations. Infants would be exposed to the pollutants in concentrations equal to the
concentrations at which the mother is exposed from birth up to 25 years of age when the infant is born. The
exposed infant is assumed to be fully breastfed for the first year of life. The summed average dose daily dose
(mg/kg-day) from all pathways is calculated for the nursing mother using equations in the HRA Guidelines (p.
5-59). Breast milk intake rates of 101 and 139 g/kg-day are used by HARP2.

Dose-Response Assessment

Dose-response assessment is the process of characterizing the relationship between exposure to an agent and
incidence of an adverse health effect in exposed populations. In quantitative carcinogenic risk assessment, the
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dose-response relationship is expressed in terms of a potency slope that is used to calculate the probability or
risk of cancer associated with an estimated exposure. Cancer potency factors (CPF) are expressed as the 95%
percent upper confidence limit of the slope of the dose response curve estimated assuming continuous lifetime
exposure to a substance. Typically, potency factors are expressed as units of inverse dose (e.g., (mg/kg
BW/day)?) or inverse concentration (e.g., (ug/m3)?). It is assumed in cancer risk assessments that risk is
directly proportional to dose and that there is no threshold for carcinogenesis. (OEHHA, 2015).

For noncarcinogenic effects, dose-response data developed from animal or human studies are used to develop
acute, 8-hour, and chronic noncancer Reference Exposure Levels (RELs). The acute, 8-hour and chronic RELs
are defined as the concentration at which no adverse noncancer health effects are anticipated even in sensitive
members of the general population, with infrequent one hour exposures, repeated 8-hour exposures over a
significant fraction of a lifetime, or continuous exposure over a significant fraction of a lifetime, respectively.
The most sensitive health effect is chosen to develop the REL if the chemical affects multiple organ systems.
Unlike cancer health effects, noncancer health effects are generally assumed to have thresholds for adverse
effects. In other words, injury from a pollutant will not occur until exposure to that pollutant has reached or
exceeded a certain concentration (i.e., threshold) and/or dose. The acute, 8-hour, and chronic RELs are air
concentrations intended to be below the threshold for health effects for the general population. (OEHHA,
2015).

The actual threshold for health effects in the general population is generally not known with any precision.
Uncertainty factors are applied to the Lowest Observed Adverse Effects Level (LOAEL) or No Observed Adverse
Effects Level (NOAEL) or Benchmark Concentration values from animal or human studies to help ensure that
the chronic, 8-hour and acute REL values are below the threshold for human health for nearly all individuals.
Table 25 summarizes the health values that were used in the dose-response assessment.
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Table 25 Health Values for TACs Emitted by Project
clnh. C::::;er OraSIICancer . L cr:nh.. cr:nh.. cr(‘)rall
ancer ope cute ronic ronic ronic
CAS TAC Name URF ::c’f:r Facfor (ug/m?) REL REL 8HR REL
(ng/m3)? (mg/kg-d): (mg/kg-d)* (ug/md) (ug/md) (ug/md)
9901 DieselExhPM 3.00E-04 1.10E+00 -- -- 5.00E+00 - -
85101 PMso (No health values for non-TACS like PM1g so risk from speciates of PM;o was assessed.)
7440382 Arsenic 3.30E-03 1.20E+01 1.50E+00 2.00E-01 1.50E-02 1.50E-02 3.50E-06
7726956 Bromine - - - - - - -
7440439 Cadmium 4.20E-03 1.50E+01 - - 2.00E-02 - 5.00E-04
7782505 Chlorine -- -- - 2.10E+02 2.00E-01 - -
7440508 Copper -- -- -- 1.00E+02 -- -- --
7439921 Lead 1.20E-05 4.20E-02 8.50E-03 - - - -
7439965 Manganese -- -- -- -- 9.00E-02 1.70E-01 --
7439976 Mercury - - - 6.00E-01 3.00E-02 6.00E-02 1.60E-04
7440020 Nickel 2.60E-04 9.10E-01 -- 2.00E-01 1.40E-02 6.00E-02 1.10E-02
7782492 Selenium - - - - 2.00E+01 - 5.00E-03
7440622 Vanadium - - - 3.00E+01 - - -
1175 Silica, Crystin -- -- -- 3.00E+00 -- --

Source: HARP2 output file type PolDB.csv from non-cancer (NC) runs in Appendix |..

Note: greyed cells contain values that were not used in the HRA. Specifically, DPM was used to assess chronic/cancer risk from
exposure to diesel exhaust. Speciates of orgagnics in diesel exhaust were added to facilitate acute risk assessment.

Risk Characterization

Risk characterization is the final step of the HRA. In this step, information developed through the exposure

assessment is combined with information from the dose-response assessment to characterize risks to the

general public from emissions. In the California, OEHHA conducts the dose-response assessment during the

development of cancer potency factors and Reference Exposure Levels. These are used in conjunction with the

exposure estimates to estimate cancer risk and evaluate hazard from noncancer toxicity of emitted chemicals.

Under AB2588, risk characterizations present both individual and population-wide health risks.

A general summary of the risk characterization components includes the following items and information.

e The locations of the point of maximum impact (PMI), the maximum exposed individual receptor (MEIR),
and the maximum exposed individual worker (MEIW) are to be identified. The PMI, MEIW, and MEIR for
cancer risk and for noncancer hazard indices (averaging times for acute 1-hour, repeated 8-hour, and

chronic hazard indices) may not be the same location; all should be identified.

e The location of any specified sensitive receptors (e.g., schools, hospitals, daycare, or eldercare facilities -

contact the District or reviewing authority for more information) should be identified.

e Estimates of population-wide cancer risk and noncancer hazard.
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Cancer Risk

Cancer risk is calculated by multiplying the daily inhalation or oral dose, by a cancer potency factor, the age
sensitivity factor, the frequency of time spent at home (for residents only), and the exposure duration divided
by averaging time, to yield the excess cancer risk. As described below, the excess cancer risk is calculated
separately for each age grouping and then summed to yield cancer risk at the receptor location. A brief
description of the age sensitivity factors, exposure duration, and frequency of time spent at home are included
below. These factors are discussed in various technical support documents to the HRA Guidelines.

OEHHA has determined that young animals are more sensitive than adult animals to exposure to many
carcinogens. Therefore, OEHHA developed age sensitivity factors (ASFs) to take into account the increased
sensitivity to carcinogens during early-in-life exposure. In the absence of chemical-specific data, OEHHA
recommends a default ASF of 10 for the third trimester to age 2 years, and an ASF of 3 for ages 2 through 15
years to account for potential increased sensitivity to carcinogens during childhood. These values manifest in
the intake parameters presented below.

FAH during the day can be used to adjust exposure duration and cancer risk from a specific facility’s emissions,
based on the assumption that exposure to the facility’s emissions are not occurring away from home. From
the third trimester to age <2 years, 85% of time is spent at home. From age 2 through <16 years, 72% of time
is spent at home. From age 16 years and greater, 73% of time is spent at home. Facilities with a school within
the 1x10°® (or greater) isopleth are directed to use FAH = 1 for the child age groups (3rd Trimester, 0<2 years,
and 2<16 years).

For residential inhalation exposure, cancer risk must be separately calculated for specified age groups because
of age differences in sensitivity to carcinogens and age differences in intake rates (per kg body weight).
Separate risk estimates for these age groups provide a health-protective estimate of cancer risk by accounting
for greater susceptibility in early life, including both age-related sensitivity and amount of exposure. The
following equation illustrates the formula for calculating residential inhalation cancer risk.

ED
RISKinn—res = DOSEqiy X CPF X ASF X —— x FAH

Where:

RISKinh-res = Residential inhalation cancer risk

DOSE.ir = Daily inhalation dose (mg/kg-day)

CPF = Cancer potency factor (mg/kg-day)?

ASF = Age sensitivity factor for a specified age group (unitless)
ED = Exposure duration (in years) for a specified age group
AT = Averaging time for lifetime cancer risk (years)

FAH = Fraction of time spent at home (unitless)

Cancer risks calculated for individual age groups are summed to estimate the total cancer risk over the period
of interest and/or lifetime. Cancer risk is typically expressed in “chances per million” (cancer risk x 10°) but
may also be expressed in other ways, such as “chances per 100,000” or “chances per 10 million” (cancer risk x
107).
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For assessment of off-site worker cancer risk at the MEIW, the default assumes working age begins at 16 years.
The daily inhalation dose (DOSE.i) is based on the adjusted 8-hour concentration at the MEIW (for
noncontinuous sources) and amount of time the off-site worker’s schedule overlaps with the facility’s emission
schedule. The duration of exposure at the MEIW receptor is 10 years due to the length of the Project. Additional
consideration for off-site worker cancer risk assessment is whether there are women of child bearing age at
the MEIW location and whether the MEIW has a daycare center. Under most circumstances, cancer risk
accumulated by inhalation is calculated using the following equation:

ED
RISKinn-work = DOSEqiy X CPF X ASF X ——

Where:

RISKinh-work = Woker inhalation cancer risk

DOSE.ir = Daily inhalation dose (mg/kg-day)

CPF = Cancer potency factor (mg/kg-day)?

ASF = Age sensitivity factor for a specified age group (one for working age 16 to 70)
ED = Exposure duration (in years) for a specified age group (25 years)

AT = Averaging time for lifetime cancer risk (70 years)

As discussed previously, some substances (e.g., semi-volatile organics and metals) are carcinogenic regardless
of how they enter the body. Exposures to these substances are called multipathway. HRA for a facility that
emits a multipathway pollutant must, at a minimum, evaluate doses from soil ingestion and dermal exposure.
If polycyclic aromatic hydrocarbons, lead, dioxins, furans, or polychlorinated biphenyls are emitted, then the
breast-milk consumption pathway becomes mandatory for residential receptors. OEHHA has developed
transfer coefficients for these chemicals from the mother to breast milk. The other exposure pathways (e.g.,
ingestion of homegrown produce or fish) are only evaluated for residential receptors if the facility impacts that
exposure medium and the receptor under evaluation can be exposed to that medium or pathway. For example,
if the facility does not impact a fishable body of water within the isopleth of the facility, or the impacted water
body does not sustain fish that are consumed by fishers, then the fish pathway will not be considered for that
facility or receptor.

Noninhalation residential cancer risk is calculated using the same steps as inhalation cancer risk. The pathway
under evaluation (e.g., soil ingestion) is multiplied by the substance-specific oral slope factor, expressed in
units of inverse dose (i.e., (mg/kg/day)?), the appropriate ASF, and exposure duration divided by averaging
time to yield the cancer risk for a specified age grouping. Cancer risk for each age group is summed as
appropriate for the exposure duration.

If multiple substances are emitted, the substance-specific cancer risks for all exposure pathways are summed
to give the (total) multipathway cancer risk at the receptor location. HARP2 displays the multipathway risk for
each carcinogenic substance and a breakdown of the cancer risk from each exposure pathway.

This HRA evaluates mother’s milk due to presence of lead in fugitive dust. The default assumption inherent in
the intake rate is that the infant’s only source of food is breast for the first year (e.g., is fully breastfed), which
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is one-half of the 0<2 year age group used in the Hot Spots program. Thus, the cancer risk by the mother’s milk
pathway is calculated with a slightly modified equation using a different exposure duration. Once the cancer
risk is determined for the mother’s milk pathway then it is summed with the other risks to calculate the total
cancer risk for the receptor.

For facilities with large emission footprints (e.g., refineries, ports, or rail yards, etc.), population-based health
impacts are critical to provide a better illustration of the potential impacts of emissions since large numbers of
people may be exposed to the emissions. The individual cancer risk approach discussed up to this point has
some inherent limitations in terms of protecting public health. A small facility with a single stack can impact a
few individuals with an individual cancer risk that is unacceptable, whereas a large facility may have an
individual cancer risk that is less than the acceptable limit for individual risk but exposes many more people.
Thus, the population-wide impacts are larger for the large facility. Population-wide risk is independent of
individual risk, and assumes that a population (not necessarily the same individuals) will live in the impacted
zone over a 70-year period.

To evaluate population risk, one method that regulatory agencies have used is the cancer burden method to
account for the number of excess cancer cases that could occur in a population. The cancer burden can be
calculated by multiplying the cancer risk at a census block centroid by the number of people who live in the
census block, and adding up the estimated number of potential cancer cases across the zone of impact. The
result of this calculation is a single number that is intended to estimate of the number of potential cancer cases
within the population that was exposed to the emissions for a lifetime.

Cancer burden is independent of how many people move in or out of the vicinity of an individual facility. For
example, if 10,000 people are exposed to a carcinogen at a concentration with a 1x107 cancer risk for a lifetime
the cancer burden is 0.1, and if 100,000 people are exposed to a 1 x 107 risk the cancer burden is 1.

OEHHA recommends that exposure from projects longer than 2 months but less than 6 months be assumed to
last 6 months (e.g., a 2-month project would be evaluated as if it lasted 6 months). Exposure from projects
lasting more than 6 months should be evaluated for the duration of the project. In all cases, for assessing risk
to residential receptors, the exposure should be assumed to start in the third trimester to allow for the use of
the ASFs. Thus, for example, if one is evaluating a proposed 10-year project, the cancer risks for the residents
would be calculated based on exposures starting in the third trimester through the first ten years of life.

HRA performed for the Project follows the short project methodology described above for the Operation Phase
which would last approximately ten years. Thus, the Project HRA assesses the emissions/risk for ten years
starting in 2017. Emissions calculated for the Baseline (see Section 4.4.3) and Project (see Section 4.4.5) were
determined for each time segment during the Project’s life corresponding to cancer risk age bins third trimester
to age two and age two through age nine. Cancer risk results for each time segment were then summed to
determine the Project cancer risk impact at each receptor.

Non-Cancer Risk

Estimates of noncancer inhalation health impacts are determined by dividing an airborne concentration at the
receptor by the appropriate REL. This is termed the Hazard Index (HI) Approach. A REL is used as an indicator
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of potential noncancer health impacts and is defined as the concentration at which no adverse noncancer
health effects are anticipated. When a health impact calculation is performed for a single substance, then it is
called the hazard quotient (HQ). Each REL for a substance will have one or more target organ systems (e.g.,
respiratory system, nervous system, etc.) where the substance can have a noncancer health impact. Thus, all
HQs have specified target organ systems associated with them. The sum of the Hazard HQs of all chemicals
emitted that impact the same target organ is the Hl. Inhalation RELs for noncancer health impacts have been
developed for acute, 8-hour, and chronic exposures to a number of substances.

Acute RELs are designed to protect against the maximum 1-hour ground level concentration at the receptor.
Chronic RELs protect against long-term exposure to the annual average air concentration spread over 24
hours/day, 7 days/week. 8-hour RELs are designed to protect people with daily 8-hour schedules, such as off-
site workers, in an impacted zone. The 8-hour RELs are used for typical daily work shifts of 8-9 hours and
represent concentrations at or below which health impacts would not be expected even for sensitive
subpopulations in the general population with repeated daily 8-hour exposures over a significant fraction of a
lifetime. The 8-hour RELs can be used to evaluate the potential for health impacts (including effects of repeated
exposures) in off-site workers, and to children and teachers exposed during school hours.

Acute, 8-hour, and chronic RELs are needed because the dose metrics and even the health impact endpoints
may be different with the different exposure durations of acute, daily 8-hour, and chronic exposures. Also,
although chronic REL values are lower or set the same as 8-hour RELs, there are some cases such as special
meteorological situations (e.g., significant diurnal-nocturnal meteorological differences) or intermittent
exposures where the 8-hour REL may be more protective than the chronic REL.

As discussed above, in order to calculate the acute, 8-hour, or chronic HQ, the maximum ground-level
concentration (in pg/m3) during the appropriate period of time (i.e., 1-hour acute, 8-hour, and 1-year chronic)
is divided by the corresponding REL (in ug/m?3) for the substance. If a receptor is exposed to multiple substances
that target the same organ system, then the HQs for the individual substances are summed to obtain a Hazard
Index (HI) for that target organ as shown in the following equations.

HI — Cair,l Cair,z Cair,n,
Organt = REL, ' REL, REL,

or

HIOrganl =HQy+HQy + -+ HQ,

A Hl of 1.0 or less indicates that adverse health effects are not expected to result from exposure to emissions
of that substance. As the HI increases above one, the probability of human health effects increases by an
undefined amount. However, Hl above one is not necessarily indicative of health impacts due to the application
of uncertainty factors in deriving the RELs.

There are non-cancer multipathway pollutants that are assessed for inhalation, ingestion, and other non-
inhalation pathways. Nickel and arsenic are two that are found in fugitive dust and so the non-inhalation
exposures to these metals are assessed for the corresponding target organs. Specifically, nickel effects the
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respiratory, hematologic, and alimentary systems while arsenic affects development; the nervous and
cardiovascular systems; and the skin.

4.5 Project-Level Impacts and Mitigation Measures

Project impact associated with each threshold of significance (Section 4.3) is evaluated in the following
subsections. Mitigation measures are proposed for impacts where a threshold would potentially be exceeded.
Mitigated impact is then assessed to evaluate the effect of the mitigation and determine if additional
mitigation is necessary.

4.5.1 Conflict With or Obstruction to the Implementation of an Air Quality Plan

Impact Statement

Impact AQ-1: Would the Project conflict with or obstruct implementation of the applicable air quality plan?
(Appendix G Threshold Criteria (a))

Impact Analysis

The SMAQMD is tasked with implementing programs and regulations required by the CAA and the CCAA. In
that capacity, the SMAQMD has prepared plans to attain Federal and State ambient air quality standards. The
SMAQMD has established thresholds of significance for criteria pollutant emissions. Projects with emissions
below the thresholds of significance for criteria pollutants would be determined not to conflict or obstruct
implementation of the SMAQMD’s air quality plans. Table 26 presents the operation phase emissions (see
Section 4.4.5), Baseline emissions (see Section 4.4.3 and 2008 FEIR excerpt in Appendix C), and calculates the
change in emissions that may occur if the Project were approved. The change in emissions is the impact of the
Project and those values are compared to the SMAQMD significance thresholds. It is important to note that
Table 26 includes mitigation measures that were present in the 2008 FEIR, such as 68% control on fugitive dust

sources.
Table 26 Criteria Pollutant Emissions Impacts
ROG (Ib/day) | NOx(lb/day) | PMao (lb/day) | PMas (Ib/day) | PMaio (ton/yr) | PMas (ton/yr)

Operation 18.67 196.71 305.32 53.1 19.21 2.85
Baseline 14.0 216.1 286.3 33.7 42.9 4.7*
Project 4.67 -19.39 19.02 19.4 -23.69 -2.35
Threshold 65 65 80 82 14.6 15
Significant? No No No No No No

Source: 2008 FEIR Table AQ-4, p. 9-13 and Appendix A of the Air Quality Impact Analysis located in Appendix A of the FEIR.
Notes: SMAQMD PM; s thresholds did not exist at the time of the 2008 EIR. PM; s is a subset of PMjg and the significance criteria for
PMyo is lower than the criteria for PM,s. Thus, evaluation of PM, s is unnecessary and PM; s values are presented for disclosure

purposes only. PM, s fractions are from AP-42 Table 13.2.2-2 and Equation 1 in Section 13.2.4.

Level of Significance Before Mitigation

Less than significant.
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Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable.

4.5.2 Violation of any Air Quality Standard or Contribution to an Existing or Projected Air Quality
Violation

Impact Statement

Impact AQ-2: Would the Project Violate any air quality standard or contribute substantially to an existing or
projected air quality violation? (Appendix G Threshold Criteria (b))

Impact Analysis

Determination of whether project emissions would violate an ambient air quality standard is normally
determined by dispersion modeling for projects that are unable to screen-out of modelling at the project’s
property boundary. Projects would be considered to not violate an air quality standard or contribute
substantially to an existing or projected violation are those that, when added to background concentrations,
do not exceed the AAQS. Where background concentrations already exceed the AAQS, a project’s
concentration is typically compared to the applicable Significant Impact Level (SIL, 40 CFR Section 51).

The Project would not increase emissions of ROG, NOx or PM3o from what has occurred in the past on annual,
daily and hourly bases. These criteria pollutants would decrease from the amounts already approved in the
certified 2008 FEIR and thus no impact would result.

Regarding CO and SOx, the Sacramento Metropolitan area is in attainment for both of these criteria pollutants.
These pollutants were not quantified in the FEIR, but diesel engine requirements and fuel standards that have
been passed since the FEIR indicate that emissions would decrease given constant activity levels. As truck trips
for the Project remain unchanged, there is no reason to believe either of these criteria pollutants would
increase from the previous analysis or cause the exceedance of an ambient air quality standard.

Level of Significance Before Mitigation

Less than significant.

Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable
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4.5.3 Net Increase of any Criteria Pollutant
Impact Statement

Impact AQ-3: Would the Project result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable Federal or State ambient air quality standard
(including releasing emissions which exceed quantitative thresholds for ozone precursors)? (Appendix G
Threshold Criteria (c))

Impact Analysis

CEQA defines cumulative impacts as two or more individual effects which, when considered together, are
either significant or “cumulatively considerable”, meaning they add considerably to a significant environmental
impact. An adequate cumulative impact analysis considers a project over time and in conjunction with other
past, present, and reasonably foreseeable future projects whose impacts might compound those of the project
being assessed.

By its very nature, air pollution is largely a cumulative impact. The nonattainment status of regional pollutants
is a result of past and present development. Future attainment of State and Federal ambient air quality
standards is a function of successful implementation of the SMAQMD’s attainment plans. Consequently, the
SMAQMD’s application of thresholds of significance for criteria pollutants is relevant to the determination of
whether a project’s individual emissions would have a cumulatively significant impact on air quality.

A Lead Agency may determine that a project’s incremental contribution to a cumulative effect is not
cumulatively considerable if the project will comply with the requirements in a previously approved plan or
mitigation program, including, but not limited to an air quality attainment or maintenance plan that provides
specific requirements that will avoid or substantially lessen the cumulative problem within the geographic area
in which the project is located (CCR §15064(h)(3)).

Thus, if project emissions (change from baseline) exceed thresholds for NOx, ROG, PMj, or PM3s, then the
project would result in a cumulatively considerable net increase of a criteria pollutant for which the SMAQMD
is in non-attainment under applicable Federal or State ambient air quality standards. This does not imply that
if the project impact is less than those significance criteria, it cannot be cumulatively significant. The
significance criteria are presented in Table 7 and include a single set of emissions levels that are applied
separately to construction and operation phases, both of which have been found to be less than significant.

Level of Significance Before Mitigation

Less than significant.

Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable.
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4.5.4 Exposure of Sensitive Receptors to Substantial Pollutant Concentrations
Impact Statement

Impact AQ-4: Would the Project expose sensitive receptors to substantial pollutant concentrations? (Appendix
G Threshold Criteria (d))

Impact Analysis

Determination of whether project emissions would expose sensitive receptors to substantial pollutant
concentrations is a function of assessing potential health risks. Sensitive receptors are facilities that house or
attract children, the elderly, people with illnesses, or others who are especially sensitive to the effects of air
pollutants. Hospitals, schools, convalescent facilities, and residential areas are examples of sensitive receptors.
When evaluating whether a development proposal has the potential to result in localized impacts, the nature
of the air pollutant emissions, the proximity between the emitting facility and sensitive receptors, the direction
of prevailing winds, and local topography must be considered.

A Health Risk Assessment was performed as discussed in Section 4.4.6 to evaluate the effects of TACs including
DPM from vehicles and various substances found in fugitive dust emissions (i.e., metals and crystalline silica).
Health risks from operation of the Project are presented in Table 27. A conservative 30 year cancer risk analysis
was included in addition to the 16 year project timeline.

Table 27 Project Health Risk Impacts Before Mitigation

odlrecepor Ty | €D rcer o | 20 e rcr s | g |
Index Index
1 - Residence 127 134 0.34 0.76
2 - Residence 71 85 0.15 0.44
3 - Residence 61 77 0.12 0.19
4 - Residence 29 35 0.060 0.28
5 - Residence 17 20 0.061 0.21
33 - Fencline N/A N/A N/A 1.2
Significance Threshold 10 10 1 1
Threshold Exceeded? Yes Yes No Yes

Source: Appendix F

N/A means not applicable because this method of analysis applies only to worker receptors, or because this method does not apply
to the receptor. Fencline receptor 33 was chosen as it had the highest acute hazard index, and has UTM Coordinates 651653,
4262932.

Level of Significance Before Mitigation

Cancer risk and Acute Hazard impacts are potentially significant.

Mitigation Measures

Mitigation Measure Air Quality -1 and 2 (MM AQ-1, MM AQ-2) are recommended to reduce diesel particulate
and fugitive dust emissions.
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MM AQ-1 Maintain offroad mining vehicle fleet engines at EPA certified Teir 4 Interim or cleaner.

MM AQ-2 Implement Enhanced Dust Control Methods to increase overall control efficiency from 68% to
80%. See Appendix F.

By combining these mitigation measures, health risk attributed to engine emissions and TACs in fugitive dust
can be reduced. Mitigation measure MM AQ-1 would decrease health risk impacts related to cancer by limiting
the diesel particulate matter emissions of engines in the fleet. The EPA Nonroad Compression-Ignition Engines:
Exhaust Emission Standards (Appendix 1) details the requirements for Teir 4l certification. MM AQ-2 would
involve implementing a series of practices (Appendix |) to control emissions of fugitive dust, resulting in lower
potential for both cancer and acute hazard exposure.

Table 28 Project Health Risk Impacts After Mitigation

Model Receptor # — Type 16 Yea'r !Excess Cancer Cases | 30 Yea'r !Excess Cancer Cases (:;rzc;r::jc :ac;t:;
per Million People Exposed per Million People Exposed Index Index
1 - Residence -22 -25 0.19 0.68
2 - Residence -90 -99 0.033 0.43
3 - Residence -157 -173 0.031 0.17
4 - Residence -53 -58 0.017 0.27
5 - Residence -16 -18 0.040 0.20
33 - Fencline N/A N/A N/A 0.92
Significance Threshold 10 10 1 1
Threshold Exceeded? No No No No

Source: Appendix F

N/A means not applicable because this method of analysis applies only to worker receptors, or because this method does not apply
to the receptor. Fencline receptor 33 was chosen as it had the highest acute hazard index, and has UTM Coordinates 651653,
4262932.

In the case of a stack, which releases pollutants above ground level, it is conceivable that a receptor close to
the base of the stack would receive lower exposure than a further receptor, as the pollutant plume might travel
before reaching ground level. In the modeling method employed however, emissions sources were placed at
ground level. Concentration and risk therefore decrease with distance. For this reason, the results shown in
Table 28 were considered to be sufficient evidence that the receptors of potential concern in Table 20 will not
be exposed to significant risk; the closest receptor in Table 20 is more than 2 miles away from the project site.
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4.5.5 Odors Affecting a Substantial Number of People
Impact Statement

Impact AQ-5: Would the Project create objectionable odors affecting a substantial number of people?
(Appendix G Threshold Criteria (e))

Impact Analysis

Due to the subjective nature of odor impacts, the number of variables that can influence the potential for an
odor impact, and the variety of odor sources, there are no quantitative or formulaic methodologies to
determine the presence of a significant odor impact. Rather, the SIVAPCD recommends that odor analyses
strive to fully disclose all pertinent information.

The intensity of an odor source’s operations and its proximity to sensitive receptors influences the potential
significance of odor emissions. The SJVAPCD has identified some common types of facilities that have been
known to produce odors in the San Joaquin Valley. These are presented in Table 29 below along with a
reasonable distance from the source within which, the degree of odors could possibly be significant. If the
proposed project would result in sensitive receptors being located closer than the screening level distances, a
more detailed analysis should be provided and include information regarding odor complaints.

Table 29 Odor Screening Distances

Odor Screening Distance
(miles)
Wastewater Treatment Facilities 2

Type of Facility

Sanitary Landfill

Transfer Station

Composting Facility

Petroleum Refinery
Asphalt Batch Plant

Chemical Manufacturing

Fiberglass Manufacturing

Painting/Coating Operations (e.g., auto body shops)

Food Processing Facility
Feed Lot/Dairy
Rendering Plant
Source: (CEQA Guidance and Tools, 2016, p. 7.Appendix).

RiRr|Rr|RP|R[R[R[N|RP| R

Diesel exhaust from mobile equipment/vehicles has a slight odor. Odor intensity would decrease rapidly with
distance and is not expected to be frequently (or at all) detectable at locations outside of the Project site
boundary. In addition, given the subjective nature of odors, such odors are generally only considered to be
objectionable by residential receptors (i.e., not by occupational workers). Given the rural nature of the Project
vicinity, there are few residences located within 1 mile of the Project. Therefore, it is not anticipated that
objectionable odors affecting a substantial number of people could result from the Project.
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Level of Significance Before Mitigation

Less than significant.

Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable.

5.0 GREENHOUSE GASES

This section of the AQCCIA assesses GHG impacts of the Project. The methodologies used and the information
provided in this section are supported by calculations in Appendix H

5.1 Regulatory Setting
5.1.1 Characteristics of Climate Pollutants

The accumulation of GHGs in the atmosphere contributes to the regulation of the earth’s temperature. Some
GHGs can remain in the atmosphere for long periods of time (i.e., long-lived). The following six GHGs are
recognized under the Kyoto Protocol and have been found by the International Panel on Climate Change (IPCC)
to have an effect on global climate change. In addition, California has identified “short-lived” climate
pollutants.

Long-Lived Climate Pollutants

In general, there are six (6) compounds/classes of GHGs that are counted when emissions are inventoried. Each
GHG exhibits a different global warming potential (GWP). The mass of emissions of each GHG is multiplied by
its GWP to determine the carbon dioxide equivalent (CO,e) potential for global warming. GWPs have changed
over time by the Intergovernmental Panel on Climate Change (IPCC) which is considered an authority on GHGs
and their effects. The CAP and CARB emissions inventories and plans use GWPs that are an iteration or two
behind and the most recent IPCC publication. Characteristics of each long-lived GHG and the associated GWP
is presented below.

Carbon Dioxide (CO,) is an odorless, colorless natural GHG. CO, is emitted from natural and anthropogenic
sources. Natural sources include the following: decomposition of dead organic matter; respiration of bacteria,
plants, animals, and fungus; evaporation from oceans; and volcanic outgassing. Anthropogenic sources include
burning coal, oil, natural gas, and wood. By definition, CO; has a GWP equal to one (1).

Methane (CH,) is a flammable GHG. A natural source of CH4 is from the anaerobic decay of organic matter.
Geological deposits, known as natural gas fields, also contain CH4, which is extracted for fuel. Other sources
include landfills, fermentation of manure, and ruminants such as cattle. CH4 has a GWP equal to 25.
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Nitrous Oxide (N,O) is a colorless GHG. N,O is produced by microbial processes in soil and water, including
those reactions that 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. N,O has a GWP equal to 298.

Hydrofluorocarbons (HFCs) are synthetic chemicals that are used as a substitute for chlorofluorocarbons
(CFCs). Of all the GHGs, they are one of three groups with the highest global warming potential. HFCs are
human made for applications such as air conditioners and refrigerants. HFCs have GWPs that range from 124
(HFC 125a) to 14,300 (HFC 23).

Perfluorocarbons (PFCs) have stable molecular structures and do not break down through the chemical
processes in the lower atmosphere; therefore, PFCs have long atmospheric lifetimes, between 10,000 and
50,000 years. The two main sources of PFCs are primary aluminum production and semiconductor
manufacturing. PFCs have GWPs that range from 7,390 (PFC 14) to 12,200 (PFC 116).

Sulfur Hexafluoride (SF¢) is an inorganic, odorless, colorless, nontoxic, nonflammable gas. SFs 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. SFs has a GWP equal to 22,800.

Short-Lived Climate Pollutants

Short-lived climate pollutants are climate forcers that remain in the atmosphere for a much shorter period of
time than longer-lived climate pollutants, such as carbon dioxide (CO;). Their relative potency, when measured
in terms of how they heat the atmosphere, can be tens, hundreds, or even thousands of times greater than
that of CO,. The impacts of short-lived climate pollutants are especially strong over the short term. Reducing
these emissions can make an immediate beneficial impact on climate change.

Black carbon is a component of fine particulate matter, which has been identified as a leading environmental
risk factor for premature death. It is produced from the incomplete combustion of fossil fuels and biomass
burning, particularly from older diesel engines and forest fires. Black carbon warms the atmosphere by
absorbing solar radiation, influences cloud formation, and darkens the surface of snow and ice, which
accelerates heat absorption and melting. Diesel particulate matter emissions are a major source of black
carbon and are also toxic air contaminants that have been regulated and controlled in California for several
decades in order to protect public health.

Fluorinated gases (F-gases) are the fastest growing source of greenhouse gas emissions in California and
globally. They include ozone-depleting substances that are being phased out globally under the Montreal
Protocol, and their primary substitute, hydrofluorocarbons (HFCs). Most F-gas emissions come from leaks of
these gases in refrigeration and air-conditioning systems. Emissions also come from aerosol propellants, fire
suppressants, and foam-expansion agents.

Methane (CH,) is the principal component of natural gas. Its emissions contribute to background ozone in the
lower atmosphere (troposphere), which itself is a powerful greenhouse gas and contributes to ground level air
pollution. The atmospheric concentration of methane is growing as a result of human activities in the
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agricultural, waste treatment, and oil and gas sectors. Capturing methane from these sources can improve

pipeline safety, and provide fuel for vehicles and industrial operations that displaces fossil natural gas use.

5.1.2 Federal

Federal actions on GHG are summarized in Table 30.

Table 30 Federal GHG Actions
Date Action Description

April 2, Massachusetts Supreme Court found that GHGs are air pollutants covered by the Clean Air Act.

2007 v. EPA, 549 U.S. | (528-29.)
497

September | Mandatory This rule and subsequent rules which amend 40 CFR Part 98 require and govern the

22,2009 Reporting Rule collection accurate and timely data on GHG emissions that can be used to inform

future policy decisions.

December | EPA e Elevated concentrations of GHGs—CO3, CHs, N20, HFCs, PFCs, and SFe—in the

7,2009 Endangerment atmosphere threaten the public health and welfare of current and future
Findings generations. This is referred to as the “endangerment finding.”

e Combined emissions of GHGs—CO,, CHa, N2O, and HFCs—from new motor
vehicles and new motor vehicle engines contribute to the GHG air pollution
that endangers public health and welfare. This is referred to as the “cause or
contribute finding.” (Endangerment and Cause or Contribute Findings for
Greenhouse Gases Under Section 202(a) of the Clean Air Act (Dec. 15, 2009) 74
Fed. Reg. 66496, 546.)

December | Energy e Increase the supply of alternative fuel sources by requiring fuel producers to
19, 2007 Independence use at least 36 billion gallons of biofuel in 2022.
and Security Act
(EISA) e Set atarget of 35 miles per gallon (mpg) for the combined fleet of cars and light
trucks by model year 2020 and establish a fuel economy program for medium
and heavy duty vehicles.

e Prescribe or revise standards affecting regional efficiency for heating and
cooling products.

April 2010, | EPA and NHTSA | e In 2010, established a National program consisting of new standards for light-

September | Joint Final Rules duty vehicles model years 2012 through 2016 which achieve the 250 g COz/mile

2011, and | for Vehicle (35 mpg) target in the EISA beginning with the 2016 model year fleet.

August Standards

2012 e In 2011, approved GHG emissions standards for medium and heavy duty trucks
model years 2014 through 2018.

e In 2012, approved standards for model year 2017 and beyond light duty
vehicles to 163 g COz/mile (i.e., 54.5 mpg if achieved only by fuel efficiency) for
model year 2025.
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Date Action Description
January 2, | Clean Air Act On June 23, 2014, the U.S. Supreme Court issued its decision in Utility Air
2011 Permitting for Regulatory Group v. EPA, 134 S. Ct. 2427 (2014) (“UARG”). The Court held that EPA
GHGs may not treat GHGs as an air pollutant for purposes of determining whether a

source is a major source required to obtain a PSD or title V permit. The Court also
held that PSD permits that are otherwise required (based on emissions of other
pollutants) may continue to require limitations on GHG emissions based on the
application of Best Available Control Technology (BACT).

August 3, Clean Power The Plan provides standards for power plants, customized goals for states to cut the

2015 Plan carbon pollution from power plants, national consistency, accountability and a level

playing field while reflecting each state’s energy mix.

On February 9, 2016, the Supreme Court stayed implementation of the Clean Power
Plan pending judicial review. EPA claims “The Court’s decision was not on the merits
of the rule. EPA firmly believes the Clean Power Plan will be upheld when the merits
are considered because the rule rests on strong scientific and legal foundations.”

5.1.3 State

The following tables were copied from the California government website for climate change
(climatechange.ca.gov) and list the California legislation (Table 31), regulations, (Table 32), and executive
orders (Table 33) through the end of 2015. More recent developments are discussed immendiately following

the tables.

Table 31 California Climate Change Legislation
Date Legislation Description
October 7, | Senate Bill 350 Clean Energy and Pollution Reduction Act of 2015
2015 (De Ledn,
Chapter 547, Establishes targets to increase retail sales of renewable electricity to 50 percent by
Statutes of 2030 and double the energy efficiency savings in electricity and natural gas end uses
2015) by 2030.
September | Senate Bill 605 Short-lived climate pollutants
21, 2014 (Lara, Chapter
523, Statutes of | Requires the State Air Resources Board to complete a comprehensive strategy to
2014) reduce emissions of short-lived climate pollutants by January 1, 2016.
September | Senate Bill Charge Ahead California Initiative
21,2014 1275, (De Ledn,
Chapter 530, Establishes a State goal of 1 million zero-emission and near-zero-emission vehicles
Statutes of in service by 2020. Amends the enhanced fleet modernization program to provide a
2014) mobility option. Establishes the Charge Ahead California Initiative requiring planning
and reporting on vehicle incentive programs, and increasing access to and benefits
from zero-emission vehicles for disadvantaged, low-income, and moderate-income
communities and consumers.
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http://www.leginfo.ca.gov/pub/15-16/bill/sen/sb_0301-0350/sb_350_bill_20151007_chaptered.pdf
http://www.leginfo.ca.gov/pub/15-16/bill/sen/sb_0301-0350/sb_350_bill_20151007_chaptered.pdf
http://www.leginfo.ca.gov/pub/15-16/bill/sen/sb_0301-0350/sb_350_bill_20151007_chaptered.pdf
http://www.leginfo.ca.gov/pub/15-16/bill/sen/sb_0301-0350/sb_350_bill_20151007_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1251-1300/sb_1275_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1251-1300/sb_1275_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1251-1300/sb_1275_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1251-1300/sb_1275_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1251-1300/sb_1275_bill_20140921_chaptered.pdf
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Date Legislation Description
September | Senate Bill1204 | California Clean Truck, Bus, and Off-Road Vehicle and Equipment Technology
21,2014 (Lara, Chapter Program
524, Statutes of
2014) Creates the California Clean Truck, Bus, and Off-Road Vehicle and Equipment
Technology Program funded by the Greenhouse Gas Reduction Fund for
development, demonstration, precommercial pilot, and early commercial
deployment of zero- and near-zero emission truck, bus, and off-road vehicle and
equipment technologies, with priority given to projects benefiting disadvantaged
communities.
September | Assembly Bill 8 Alternative fuel and vehicle technologies: funding programs
28,2013 (Perea, Chapter
401, Statutes of | Extends until January 1, 2024, extra fees on vehicle registrations, boat registrations,
2013) and tire sales in order to fund the AB 118, Carl Moyer, and AB 923 programs that
support the production, distribution, and sale of alternative fuels and vehicle
technologies and air emissions reduction efforts. The bill suspends until 2024 ARB'’s
regulation requiring gasoline refiners to provide hydrogen fueling stations and
appropriates up to $220 million, of AB 118 money to create a hydrogen fueling
infrastructure in the State.
September | Assembly Bill Building standards: electric vehicle charging infrastructure
28,2013 1092 (Levine,
Chapter 410, Requires the Building Standards Commission to adopt mandatory building standards
Statutes of for the installation of future electric vehicle charging infrastructure for parking
2013) spaces in multifamily dwellings and nonresidential development.
September | Senate Bill 535 Greenhouse Gas Reduction Fund and Disadvantaged Communities
30, 2012 (De Ledn
Chapter 830, Requires the California Environmental Protection Agency to identify disadvantaged
Statutes of communities; requires that 25% of all funds allocated pursuant to an investment
2012) plan for the use of moneys collected through a cap-and-trade program be allocated
to projects that benefit disadvantaged communities and 10 those 25% be use within
disadvantaged communities; and requires the Department of Finance to include a
description of how these requirements are fulfilled in an annual report.
September | Assembly Bill Greenhouse Gas Reduction Fund in the Budget
30, 2012 1532 (J. Perez,
Chapter 807, Requires the Department of Finance to develop and submit to the Legislature an
Statutes of investment plan every three years for the use of the Greenhouse Gas Reduction
2012) Fund; requires revenue collected pursuant to a market-based compliance
mechanism to be appropriated in the Annual Budget Act; requires the department
to report annually to the Legislature on the status of projects funded; and specifies
that findings issued by the Governor related to “linkage” as part of a market-base
compliance mechanism are not subject to judicial review.
April 12, Senate Bill X1-2 | Governor Edmund G. Brown, Jr. signed Senate Bill X1-2 into law to codify the
2011 (Simitian, ambitious 33 percent by 2020 goal. SBX1-2 directs California Public Utilities
Chapter 1, Commission's Renewable Energy Resources Program to increase the amount of
Statutes of electricity generated from eligible renewable energy resources per year to an
2011) amount that equals at least 20% of the total electricity sold to retail customers in

California per year by December 31, 2013, 25% by December 31, 2016 and 33% by
December 31, 2020. The new RPS goals applies to all electricity retailers in the State
including publicly owned utilities (POUs), investor-owned utilities, electricity service
providers, and community choice aggregators. This new RPS preempts the California
Air Resources Boards' 33 percent Renewable Electricity Standard.
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http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1201-1250/sb_1204_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1201-1250/sb_1204_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1201-1250/sb_1204_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1201-1250/sb_1204_bill_20140921_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/asm/ab_0001-0050/ab_8_bill_20130928_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/asm/ab_0001-0050/ab_8_bill_20130928_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/asm/ab_0001-0050/ab_8_bill_20130928_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/asm/ab_0001-0050/ab_8_bill_20130928_chaptered.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1051-1100/sb_1092_bill_20140219_introduced.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1051-1100/sb_1092_bill_20140219_introduced.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1051-1100/sb_1092_bill_20140219_introduced.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1051-1100/sb_1092_bill_20140219_introduced.pdf
http://www.leginfo.ca.gov/pub/13-14/bill/sen/sb_1051-1100/sb_1092_bill_20140219_introduced.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0501-0550/sb_535_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0501-0550/sb_535_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0501-0550/sb_535_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0501-0550/sb_535_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0501-0550/sb_535_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_1501-1550/ab_1532_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_1501-1550/ab_1532_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_1501-1550/ab_1532_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_1501-1550/ab_1532_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_1501-1550/ab_1532_bill_20120930_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0001-0050/sbx1_2_bill_20110412_chaptered.pdf
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Date Legislation Description
September | Assembly Bill Forest resources and carbon sequestration. Bill requires Department of Forestry
29,2011 1504 (Skinner, and Fire Protection and Air Resources Board to assess the capacity of its forest and
Chapter 534, rangeland regulations to meet or exceed the State's greenhouse goals, pursuant to
Statutes of AB 32.
2010)
September | Senate Bill 375 Sustainable Communities & Climate Protection Act of 2008 requires Air Resources
30, 2008 (Steinberg, Board to develop regional greenhouse gas emission reduction targets for passenger
Chapter 728, vehicles. ARB is to establish targets for 2020 and 2035 for each region covered by
Statutes of one of the State's 18 metropolitan planning organizations.
2008)
For more information on SB 375, see the ARB Sustainable Communities page.
October Assembly Bill Alternative Fuels and Vehicles Technologies
14, 2007 118 (Nufiez, The bill would create the Alternative and Renewable Fuel and Vehicle Technology
Chapter 750, Program, to be administered by the Energy Commission, to provide funding to
Statutes of public projects to develop and deploy innovative technologies that transform
2007) California's fuel and vehicle types to help attain the State's climate change policies.
August 24, | Senate Bill 97 Directs Governor's Office of Planning and Research to develop CEQA guidelines "for
2007 (Dutton, the mitigation of greenhouse gas emissions or the effects of greenhouse gas
Chapter 187, emissions."
Statutes of
2007) For more information see the OPR CEQA and Climate Changepage.
July 18. Assembly Bill Greenhouse gas inventory transferred to Air Resources Board from the Energy
2006 1803 Commission.
(Committee on
Budget, Chapter
77, Statutes of
2006)
August 21, | Senate Bill 1 California's Million Solar Roofs plan is enhanced by PUC and CEC's adoption of the
2006 (Murray, California Solar Initiative. SB1 directs PUC and CEC to expand this program to more
Chapter 132, customers, and requiring the State's municipal utilities to create their own solar
Statutes of rebate programs. This bill would require beginning January 1, 2011, a seller of new
2006) homes to offer the option of a solar energy system to all customers negotiating to
purchase a new home constructed on land meeting certain criteria and to disclose
certain information.
September | Senate Bill 107 SB 107 directs California Public Utilities Commission's Renewable Energy Resources
26, 2006 (Simitian, Program to increase the amount of renewable electricity (Renewable Portfolio
Chapter 464, Standard) generated per year, from 17% to an amount that equals at least 20% of
Statutes of the total electricity sold to retail customers in California per year by December 31,
2006) 2010.
September | Assembly Bill 32 | California Global Warming Solutions Act of 2006. This bill would require Air
27, 2006 (Nufiez, Chapter | Resources Board (ARB) to adopt a statewide greenhouse gas emissions limit

488, Statutes of
2006)

equivalent to the statewide greenhouse gas emissions levels in 1990 to be achieved
by 2020. ARB shall adopt regulations to require the reporting and verification of
statewide greenhouse gas emissions and to monitor and enforce compliance with
this program. AB 32 directs Climate Action Team established by the Governor to
coordinate the efforts set forth under Executive Order S-3-05 to continue its role in
coordinating overall climate policy.

See more information on AB 32 at ARB.
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http://www.leginfo.ca.gov/pub/09-10/bill/asm/ab_1501-1550/ab_1504_bill_20100929_chaptered.pdf
http://www.leginfo.ca.gov/pub/09-10/bill/asm/ab_1501-1550/ab_1504_bill_20100929_chaptered.pdf
http://www.leginfo.ca.gov/pub/07-08/bill/sen/sb_0351-0400/sb_375_bill_20080930_chaptered.pdf
http://www.arb.ca.gov/cc/sb375/sb375.htm
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_0101-0150/ab_118_bill_20071014_chaptered.pdf
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_0101-0150/ab_118_bill_20071014_chaptered.pdf
http://www.leginfo.ca.gov/pub/07-08/bill/sen/sb_0051-0100/sb_97_bill_20070824_chaptered.pdf
http://opr.ca.gov/s_ceqaandclimatechange.php
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_1801-1850/ab_1803_bill_20060718_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_1801-1850/ab_1803_bill_20060718_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_0001-0050/sb_1_bill_20060821_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_0101-0150/sb_107_bill_20060926_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.arb.ca.gov/cc/ab32/ab32.htm
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Date Legislation Description
September | Senate Bill 1078 | This bill establishes the California Renewables Portfolio Standard Program, which
12,2002 (Sher, Chapter requires electric utilities and other entities under the jurisdiction of the California
516, Statutes of | Public Utilities Commission to meet 20% of their renewable power by December 31,
2002) 2017 for the purposes of increasing the diversity, reliability, public health and
environmental benefits of the energy mix.
September | Senate Bill 812 This bill added forest management practices to the California Climate Action
7, 2002 (Sher, Chapter Registry members' reportable emissions actions and directed the Registry to adopt
423, Statutes of | forestry procedures and protocols to monitor, estimate, calculate, report and certify
2002) carbon stores and carbon dioxide emissions that resulted from the conservation-
based management of forests in California.
July 22, Assembly Bill The "Pavley" bill requires the registry, in consultation with ARB, to adopt
2002 1493 (Pavley, procedures and protocols for the reporting and certification of reductions in
Chapter 200, greenhouse gas emissions from mobile sources for use by the ARB in granting the
Statutes of emission reduction credits. This bill requires the ARB to develop and adopt, by
2002) January 1, 2005, regulations that achieve the maximum feasible reduction of
greenhouse gases emitted by passenger vehicles and light-duty trucks.
For more information on AB 1493 Pavley I, see the ARB Clean Car Standards page.
October Senate Bill 527 This bill revises the functions and duties of the California Climate Action Registry
11, 2001 (Sher, Chapter and requires the Registry, in coordination with CEC to adopt third-party verification
769, Statutes of | metrics, developing GHG emissions protocols and qualifying third-party
2001) organizations to provide technical assistance and certification of emissions
baselines and inventories. SB 527 amended SB 1771 to emphasize third-party
verification.
September | Senate Bill 1771 | SB 1771 establishes the creation of the non-profit organization, the California
30, 2000 (Sher, Chapter Climate Action Registry and specifies functions and responsibilities to develop a
1018, Statutes process to identify and qualify third-party organizations approved to provide
of 2000) technical assistance and advice in monitoring greenhouse gas emissions, and setting
greenhouse gas (GHG) emissions baselines in coordination with CEC. Also, the bill
directs the Registry to enable participating entities to voluntarily record their annual
GHG emissions inventories. Also, SB 1771 directs CEC to update the State's
greenhouse gas inventory from an existing 1998 report and continuing to update it
every five years.
September | Assembly Bill The California Energy Commission (CEC) was statutorily directed to prepare and
28, 1988 4420 (Sher, maintain the inventory of greenhouse gas emissions (GHG) and to study the effects
Chapter 1506, of GHGs and the climate change impacts on the State's energy supply and demand,
Statutes of economy, environment, agriculture, and water supplies. The study also required
1988) recommendations for avoiding, reducing, and addressing related impacts - and
required the CEC to coordinate the study and any research with federal, state,
academic, and industry research projects.

Source: (climatechange.ca.gov, 2017)
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Table 32

California Climate Change Regulations

Regulations

Description

Low Carbon Fuel

In September 2015, the Air Resources Board re-adopted the Low Carbon Fuel Standard, to settle

Standard issues arising from lawsuits. The requirement is still a 10 percent reduction in the carbon
intensity of transportation fuels.
Cap & Trade The Air Resources Board has adopted five protocols for offset compliance projects. In addition to

Offset Protocols

the original four protocols adopted in 2011, ARB has adopted:

Mine Methane Capture (MMC) Projects Compliance Offset Protocol, adopted April 2014

Cap & Trade Link

California linked its cap-and-trade program with Quebec’s program in January 2014. Linkage

with Quebec allows for the use of compliance instruments from Quebec’s greenhouse gas emission trading
system to meet compliance obligations pursuant to the California Cap-and-Trade Regulation, and
the reciprocal approval of compliance instruments issued by California to meet compliance
obligations in the external trading program.

Building Energy The Energy Commission's 2013 Building Energy Efficiency Standards are 25 percent more efficient

Efficiency than previous standards for residential construction and 30 percent better for nonresidential

Standards 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.

Advanced Clean
Cars Standard

The Advanced Clean Cars Program, approved in January 2012, will achieve additional GHG
reductions from passenger vehicles for model years 2017-2025. This Program represents a new
approach to passenger vehicles — cars and light trucks -- by combining the control of smog-
causing pollutants and GHG emissions into a single coordinated package of standards known as
Low Emission Vehicles (LEV) lll. The new approach also includes efforts under the Zero-Emission
Vehicle Program to support and accelerate the numbers of plug-in hybrids and zero-emission
vehicles in California.

Water Appliance

The Energy Commission’s 2015 Water Appliance Standards are projected to save 10 billion

Standards gallons in the first year, increasing over time to 100 billion gallons of water per year. The energy
efficiency and water standards require water appliances to consume less water thereby using less
energy while performing the same function. The standards apply to: toilets and urinals;
residential lavatory faucets; kitchen faucets; public lavatory faucets.

Cap & Trade A proposed California cap on greenhouse gas emissions and a market-based compliance

Rulemaking mechanisms, including compliance offset protocols. OAL approved the rulemaking and filed it

Activities with the Secretary of State on December 13, 2011. The regulation will become effective on the

January 1, 2012.

Low Carbon Fuel

Standards (LCFS)

The regulations are designed to reduce the carbon intensity (Cl) of transportation fuels used in
California by at least 10 percent by the year 2020.

The Air Resources Board approved the LCFS regulation for adoption on April 23, 2009. The
regulation entered into full effect on April 15, 2010.

Based upon feedback from stakeholders, amendments to the regulations were proposed by the
Board in December 2011.

33% Renewable
Portfolio
Standard

On May 5, 2011, the Commission adopted the Order Instituting Rulemaking (R.) 11-05-005 to
open a new proceeding for the implementation and administration of the 33% RPS Program.

The primary focus of the R.11-05-005 proceeding was the implementation of the new 33% RPS
law, Senate Bill (SB) 2 (1X) (Simitian), stats. 2011.
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Regulations Description
Mandatory This regulation addresses recycling requirements for businesses that generate 4 or more cubic
Commercial yards of commercial solid waste per week and multifamily residential dwellings with 5 or more
Recycling units, regardless of the amount of waste generated; local jurisdiction requirements for education,

outreach, monitoring and reporting; and CalAsphalt and concrete recycling review.

The regulations were approved on May 7, 2012.

Table 33 California Climate Change Executive Orders
Executive —
Date Order Description

April 29, B-30-15 EO-B-30-15 sets a greenhouse gas (GHG) emissions target for 2030 at 40 percent below
2015 1990 levels.

April 25, B-18-12 EO-B-18-12 calls for significant reductions in State agencies' energy purchases and GHG
2012 emissions. The Executive Order included a Green Building Action Plan, which provided
additional details and specific requirements for the implementation of the Executive Order

March 23, | B-16-12 EO-B-16-12 orders State agencies to facilitate the rapid commercialization of zero-emission
2012 vehicles (ZEVs). The Executive Order sets a target for the number of 1.5 million ZEVs in
California by 2025. Also the Executive Order sets as a target for 2050 a reduction of GHG
emissions from the transportation sector equaling 80 percent less than 1990 levels.

November | S-13-08 EO-S-13-08 directs State agencies to plan for sea level rise and climate impacts through

14, 2008 coordination of the State Climate Adaptation Strategy.

January S-01-07 EO-S-01-07 establishes the 2020 target and Low Carbon Fuel Standard. The EO directs the

18, 2007 Secretary of Cal/EPA as coordinator of 2020 target activities and requires the Secretary to
report back to the Governor and Legislature biannually on progress toward meeting the
2020 target.

October S-20-06 EO-5-20-06 establishes responsibilities and roles of the Secretary of Cal/EPA and State
18, 2006 agencies in climate change.

April 25, S-06-06 EO-5-06-06 directs Secretary of Cal/EPA to participate in the Bio-Energy Interagency

2006 Working Group and addresses biofuels and bioenergy from renewable resources.
June 1, $-03-05 EO-S-3-05 establishes greenhouse gas emission reduction targets, creates the Climate
2005 Action Team and directs the Secretary of Cal/EPA to coordinate efforts with meeting the

targets with the heads of other State agencies. The EO requires the Secretary to report
back to the Governor and Legislature biannually on progress toward meeting the GHG
targets, GHG impacts to California, Mitigation and Adaptation Plans.

December | S-20-04 EO-S-20-04 (Green Buildings) directs State agencies to reduce energy use in State owned
14, 2004 buildings by 20% by 2015 and increase energy efficiency.

Source: (climatechange.ca.gov, 2017)

On October 1, 2015, CARB held the Kickoff Public Workshop for the next Scoping Plan update that will reflect
the 2030 Target of reducing GHG emissions to 40% below 1990 levels by 2030. Achieving the 2030 target will
be done by the continuation of programs established to reach the previously set 2020 GHG emissions reduction
target. At the Workshop CARB staff gave slide presentation that indicates achieving the 2030 Target will be
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accomplished by “continuation of programs established to reach the 2020 GHG emissions reduction target”
including:

e Cap-and-Trade Program;

e Low Carbon Fuel Standard;

e Renewable Portfolio Standard;

e Advanced Clean Cars Program;

e Zero Emission Vehicles (ZEV) Program;

e Sustainable Freight Strategy;

e Short-Lived Climate Pollutant Strategy; and

e SB 375 Sustainable Communities Strategy.

Measures that will be developed to reduce GHG emissions are planned for development as follows:

e Governor’s Office pillars framework including:
o Reduce petroleum use;
o Increase renewable electricity;
o Increase building energy efficiency;
o Reduce short-lived climate pollutants; and
o Ensure natural/working lands are carbon sink.
e Sector oriented measures.
e Maximize GHG reductions across all areas and realize co-benefits at large industrial sources.
e Multi-agency collaborative process.

e Stakeholder input through public workshops with formal and informal comment periods.

On March 23, 2017, CARB adopted the Short-Lived Climate Pollutant Reduction Strategy. The Strategy states:

The only practical way to rapidly reduce the impacts of climate change is to employ strategies
built on the tremendous body of science. The science unequivocally underscores the need to
immediately reduce emissions of Short-Lived Climate Pollutants (SLCPs), which include black
carbon (soot), methane (CH,), and fluorinated gases (F-gases, including hydrofluorocarbons,
or HFCs). They are powerful climate forcers and dangerous air pollutants that remain in the
atmosphere for a much shorter period of time than longer-lived climate pollutants, such as
CO,, and are estimated to be responsible for about 40 percent of current net climate forcing.
While the climate impacts of CO; reductions take decades or more to materialize, cutting
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emissions of SLCPs can immediately slow global warming and reduce the impacts of climate
change.

Control measures included in the SLCP Reduction Strategy are as follows:

e Carbon black (non-forest) measures:
o Residential fireplace and woodstove conversion.
o Sustainable freight strategy State Implementation Plans clean energy goals.
e Methane reduction measures:
o Dairy manure management.
o Dairy and livestock enteric fermentation.
o Landfill gas management.
o Oil and gas production, processing and storage.
o Wastewater, industrial and other sources.
e Fluorinated gas reduction measures:
o Financial incentive for low-GWP refrigeration early adoption.
o HFC supply phasedown.
o Sales ban of very-high GWP refrigerants.

o Prohibition on new equipment with high-GWP compounds.

5.1.4 Sacramento Metropolitan Air Quality Management District

A review of the SMAQMD rules and regulations relating to greenhouse gas emissions revealed Rule 250 —
Sacramento Carbon Exchange Program (Adopted 3/25/2010) which provides an administrative mechanism for
qguantifying, certifying, issuing, and tracking high quality carbon credits from emission reduction activities that
occur in the SMAQMD. Rule 250 applies to persons who submit a project plan to voluntarily reduce GHG
emissions within Sacramento County; or who may own, purchase, sell, trade, or retire carbon credits created
under the rule. Rule 350 provides a mechanism for SMAQMD to collect Program fees for reviewing project
plans and other administrative tasks that are required by the Program.

In addition, the SMAQMD Climate Change Protection Program was adopted in 2006 to provide outreach and
education, data analysis and research, and support for local, regional, state, and federal initiatives to address
climate change. Efforts focus on both reducing greenhouse gas emissions as well as helping the Sacramento
region to prepare for the effects of climate change.

Lastly, the GHG section of the SMAQMD CEQA Guide was updated December 2016 and used in preparing this
impact assessment.
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5.1.5 Sacramento County

In 2011, the Board of Supervisors adopted an updated General Plan (2030 General Plan, 2011). Key changes
from the previous General Plan include a new growth management strategy, a stronger focus on addressing
existing communities and revitalizing aging commercial corridors, a new Economic Development Element, and
strategies to reduce greenhouse gas emissions consistent with State law.

Concurrently, the Board of Supervisors adopted a Climate Action Plan - Strategy and Framework Document
(CAP, 2011) which presents a framework for reducing GHG emissions and an overall strategy to address climate
change. Additionally, it provids direction for developing the second phase of the CAP.

2030 General Plan

The 2030 General Plan contains climate change related policies and implementation measures within each
element of the Plan (i.e., as opposed to creating a separate climate change element).

General Plan . .
Strategy (S) / Policy (P) / Implementation Measure (IM)

Element

Air Quality P-AQ-22. Reduce greenhouse gas emissions from County operations as well as private
development.
IM-22]. Implement a program that will reduce greenhouse gas emissions from County
operations, the current built environment and future development in compliance with the
California Global Warming Solutions Act of 2006.
IM-22K. Participate in research that examines the effects of climate change on human and
natural systems in Sacramento County.

Conservation P-CO-22. Support water management practices that are responsive to the impacts of Global
Climate Change such as groundwater banking and other water storage projects.

Housing S-I-C: Use of Infill and Underutilized Sites

Land Use P-LU-28. Encourage the development of energy-efficient buildings and communities.

P-LU-29. Promote voluntary participation in incentive programs to increase the use of solar
photovoltaic systems in new and existing residential, commercial, institutional, and public
buildings.

P-LU-30. Whenever feasible, incorporate energy-efficient site design, such as proper
orientation to benefit from passive solar heating and cooling, into master planning efforts.
P-LU-115 It is the goal of the County to reduce greenhouse gas emissions to 1990 levels by
the year 2020. This shall be achieved through a mix of State and local action.

IM-115F. Adopt by resolution a first-phase Climate Action Plan, concurrent with approval of
the General Plan update.

IM-115G. Complete a GHG emissions inventory every three years to track progress with
meeting emission reduction targets.

IM-115H. Prepare for the Board of Supervisors’ consideration a second-phase Climate Action
Plan as soon as possible, but no longer than three years after adoption of the General Plan
update that includes economic analysis and detailed programs and performance measures,
including timelines and the estimated amount of reduction expected from each measure.
IM-1151. Enact and fund a Sustainability Program to provide ongoing oversight, monitoring
and maintenance of the Climate Action Plan, including: preparation of the second-phase

Climate Action Plan, updates to the GHG emissions inventory, and future updates to the first
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General Plan

Strategy (S) / Policy (P) / Implementation Measure (IM)
Element

and second-phase Climate Action Plan as necessary. The County shall develop sustainable
funding sources for this Program and associated activities, which may include a fee assessed
for development projects.

IM-115J. Update the Energy Element and/or the Public Facilities Element of the General Plan
to include policies related to alternative energy production within the County, which may
include a General Plan Land Use Diagram overlay designation reflecting prime or allowable

areas for alternative energy production (such as solar or wind farms).

Climate Action Plans

The State has passed legislation, including the Global Warming Solutions Act of 2006 (AB 32), requiring GHG
emissions to be reduced. In 2009, Sacramento County began a multi-phase Climate Action Plan (CAP) to meet
the State's targets for GHG reductions. The components of the multi-phase CAP are illustrated below.

Sacramento County Climate Action Plan (CAP)

Strategy and Framework Document (2011)

Government Operations CAP
(2012, Update In-Progmress)

Communitywide CAP
(In-Progress)

The CAP describes actions that the County has already taken or could take in the future to reduce GHG
emissions and adapt to a changing climate, while being more resource efficient, saving energy and money, and
creating jobs. In addition, most of the actions provide important co-benefits such as improved air and water
quality and public health. Actions are presented for five sectors, shown in below with corresponding goals for
each sector.

Phase 1
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Table 34 2011 CAP Actions to Address Climate Change

Transportation | e
and Land Use

Increase the average fuel efficiency of County-owned vehicles powered by gasoline and diesel
and encourage increased fuel efficiency in community vehicles.

Increase use of alternative and lower carbon fuels in the County vehicle fleet and facilitate their
use in the community.

Reduce total vehicle miles traveled per capita in the community and the region.

Energy °

Improve energy efficiency of existing and new buildings in the unincorporated County.

Improve energy efficiency of County infrastructure operation (roads, water, waste, buildings,
etc).

Decrease use of fossil fuels by transitioning to renewable energy sources.

Water °

Achieve 20% reduction in per capita water use levels by 2020.
Emphasize water use efficiency as a way to reduce energy consumption.
Increase energy efficiency related to water system management.

Strive to reduce uncertainties in water reliability and quality by increasing the flexibility of the
water allocation and distribution system to respond to drought conditions and encouraging
redundancy in water storage, supply, and treatment systems.

Elevate the importance of floodplain and open space protection as a means of protecting water
quality and habitat, sequestering carbon, and providing groundwater recharge opportunities.

Waste °
Management
and Recycling

Promote reduction in consumption.

Maximize waste diversion, composting, and recycling through expanding residential and
commercial programs.

Reduce methane emissions at Kiefer Landfill.

Agriculture .
and Open
Space

Protect important farmlands, rangelands and open space from conversion and encroachment
and maintain connectivity of protected areas.

Educate the local agricultural community about the impacts of climate change and support
efforts to promote sustainable practices.

Promote water conservation to ensure reliable and sufficient water supplies for crop irrigation
and livestock needs.

Implement policies and programs which increase demand for locally grown and processed
agricultural commodities.

Achieve a net gain in the size, health, and diversity of protected open space and the local urban
forest, encouraging native species wherever practical.

Ensure community understanding of and appreciation for open space, parks, and trees both as
a vital part of the region’s character and as a greenhouse gas-reduction strategy.
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Phase 2

Government Operations
In 2012, the Board of Supervisors adopted the Climate Action Plan — Government Operations (GO-CAP, 2012)
on September 11, 2012. The GO-CAP identifies the GHG emissions from the County's operations (i.e. County-

owned facilities, vehicles, and equipment) and measures to reduce those GHG emissions. As part of the current
Communitywide CAP project, the County will update the inventory of GHG emission from the County's
operations, review the status of the measures identified in the current GO-CAP; and revise the measures, or
propose new measures, as needed.

Communitywide

The County is currently working on the Climate Action Plan — Communitywide Greenhouse Gas Reduction and
Climate Change Adaptation (Communitywide CAP) project which will complete the second phase of the
County's multi-phase CAP process. The Communitywide CAP will use the process recommended by Cool
California, in order to update the unincorporated County's GHG inventory and forecasts; determine the GHG
reduction targets which are required; and propose measures to achieve the required GHG reductions for the
entire County.

Additionally, to prepare for climate change impacts (e.g. impacts related to precipitation, flooding, heat waves,
wildfires, air quality, water supply, water quality, natural ecosystems, and agriculture), the Communitywide
CAP will use the process identified by California Climate Adaptation Planning Guide including preparation of
the Climate Change Vulnerability Assessment (2017) and development of an adaptation strategy which has yet
to be completed.

5.2 Environmental Setting

Climate change refers to global changes in the average weather of the Earth measured by changes in wind
patterns, storms, precipitation, and temperature. While climate change is global in scale, California-specific
impacts to the climate may result in a loss of snow-pack, increased risk of large wildfires, and a potential
reduction in the quality and quantity of certain agricultural products.

Gases that trap heat in the atmosphere are GHGs, analogous to the way a greenhouse retains heat.
Consequently, these GHG emissions are believed to directly affect the global climate.

5.2.1 Effects Attributed to GHG Emissions

The most recent GHG policy document issued by CARB is the next Scoping Plan update published in draft on
January 20, 2017 (The 2017 Climate Change Scoping Plan Update). This document reports updates findings in
the field of climate science since the last Scoping Plan update and is the source of the quoted text below
(footnotes omitted, see https://www.arb.ca.gov/cc/scopingplan/2030sp pp final.pdf for a complete copy).

“Climate scientists agree that global warming trends and other shifts in the climate system
observed over the past century are caused by human activities. These changes are proceeding
at an unprecedented rate when compared with climate change that human society has lived
through to date. According to new research, unabated GHG emissions could allow sea levels to
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rise close to two meters in total (more than six feet) by the end of this century—nearly twice as
much as previously predicted—an outcome that could devastate coastal communities in
California and around the globe.

California is already feeling the effects of climate change, and projections show that these
effects will continue and worsen over the coming centuries. The impacts of climate change have
been reported by the Office of Environmental Health Hazard Assessment (OEHHA) in the
climate change indicators report, which reports the following changes occurring already:

e A recorded increase in annual average temperatures, as well as increases in daily
minimum and maximum temperatures,

e Anincrease in the occurrence of extreme events, including wildfire and heat waves,

e A reduction in spring runoff volumes, as a result of declining snowpack,

e A decrease in winter chill hours, necessary for the production of high-value fruit and
nut crops, and

e Changes in the timing and location of species sightings, including migration upslope of
flora and fauna, and earlier appearance of Central Valley butterflies.

In addition to these trends, the State’s current conditions point to a changing climate. California
is in the middle of an historic drought. Recent scientific studies show that such extreme drought
conditions are more likely to occur under a changing climate. The total statewide economic
cost of the 2013-2014 drought was estimated at 52.2 billion, with a total loss of 17,100 jobs.
In the Central Valley, the current drought has cost California agriculture about 52.7 billion and
more than 20,000 jobs in 2015, which highlights the critical need for developing drought
resilience, even if wet conditions mitigate the current drought. Drought affects other sectors as
well. An analysis of the amount of water consumed in meeting California’s energy needs
between 1990 and 2012 shows that while California’s energy policies have supported climate
mitigation efforts, they have increased vulnerability to climate impacts, especially greater
hydrologic uncertainty.

California has always been drought-prone, but the severity of this current drought (2013 was
the driest year on record for the State, 2014 was the fourth driest, while 2015 was the warmest
year on record) have led many to wonder whether global warming may be a contributing
factor. Hence, several recent publications carefully examined the potential role of climate
change in the California drought. One study examined both precipitation and runoff in the
Sacramento and San Joaquin River basins, and found that 10 of the past 14 years have been
below normal, and the past three years have been the driest and hottest in the full instrumental
record from 1895 through November 2014. In another study, the authors show that the
increasing co-occurrence of dry years with warm years raises the risk of drought, highlighting
the critical role of elevated temperatures in altering water availability and increasing overall
drought intensity and impact. Generally, there is growing risk of unprecedented drought in the
western United States driven primarily by rising temperatures, regardless of whether or not
there is a clear precipitation trend.

vu01_CarliAQCCIA.docx 79 April 18, 2019



Carli Mine Expansion Project Air Quality and Climate Change Impact Assessment

According to the U.S. Forest Service report, National Insect and Disease Forest Risk Assessment,
2013-2027 (Krist et al. 2012), California is at risk of losing at least 25 percent of standing live
forest due to insects and disease over 5.7 million acres, or 12 percent of the total forested area
in the State. Some species are expected to lose significant amounts of their total basal area
(i.e., whitebark pine is projected to lose 60 percent of its basal area; lodgepole pine, 40
percent). While future climate change is not modeled within the risk assessment, and current
drought conditions are not accounted for in these estimates, the projected climate changes
over the next 15 years are expected to increase significantly the number of acres at risk, and
will increase the risk from already highly destructive pests such as the mountain pine beetle.
Extensive tree mortality is already prevalent in California. The western pine beetle and other
bark beetles have killed a majority of the ponderosa pine in the foothills of the central and
southern Sierra Nevada Mountains. A recent aerial survey by the U.S. Forest Service identified
more than 100 million dead trees in California. As there is usually a lag time between drought
years and tree mortality, we are now beginning to see a sharp rise in mortality from the past
four years of drought. In response to the very high levels of tree mortality, Governor Brown
issued an Emergency Proclamation on October 30, 2015.

A warming climate also causes sea level to rise; first, by warming the oceans which causes the
water to expand, and second, by melting land ice which transfers water to the ocean. Even if
storms do not become more intense and/or frequent, sea level rise itself will magnify the
adverse impact of any storm surge and high waves on the California coast. Some observational
studies report that the largest waves are already getting higher and winds are getting stronger.
The ocean is also changing as temperatures warm and GHG concentrations increase. Carbon
dioxide is dissolving in the ocean, making it more acidic. More acidic ocean water affects a wide
variety of marine species, including species that people use for food. This fundamental change
is likely to have substantial ecological and economic consequences in California and worldwide.

A growing body of scientific evidence also shows that healthy tropical forests are central to
solving climate change, as tropical forests exchange large amounts of water and energy with
the atmosphere (affecting atmospheric rivers), controlling regional and global climate.
Atmospheric rivers are relatively narrow regions in the atmosphere that are responsible for
most of the horizontal transport of water vapor outside of the tropics. Deforestation and
climate change have the capacity to alter rainfall regimes, water availability, and surface-
atmosphere flux of water and energy of tropical forests. Between 2010 and 2015, despite some
successful efforts at reducing the global rate of deforestation, trends continued to show losses
of upwards of 6.6 million hectares per year, mainly from loss of natural forests in the tropics.
Tropical deforestation accounts for about 15 percent of global GHG emissions—larger than the
entire global transportation sector. Preserving tropical forests will help meet the aggressive
global emissions reduction targets necessary to avoid catastrophic climate change and may
help to preserve California’s historical rainfall patterns.
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While more intense dry periods are anticipated under warmer conditions, extremes on the wet
end of the spectrum are also expected to increase, due to more frequent warm, wet
atmospheric river events and a higher proportion of precipitation falling as rain instead of
snow. In recent years, atmospheric rivers have also been recognized as the cause of the large
majority of major floods in rivers all along the U.S. West Coast and as the source of 30-50
percent of all precipitation in the same region. These extreme precipitation events, together
with the rising snowline, often cause devastating floods in major river basins (e.g., California’s
Russian River). It was estimated that the top 50 observed floods in the U.S. Pacific Northwest
were due to atmospheric rivers. Looking ahead, computer models predict that climate change
will cause the very worst atmospheric river storms hitting California to become much more
frequent and larger.

Sea level rise, droughts, floods, and forest impacts are just some of the environmental systems
disrupted by climate change. As GHG emissions continue to accumulate and climate disruption
grows, such destructive events will become more frequent. The historical record, which once
set our expectations for the traditional range of weather and other natural events, is becoming
an increasingly unreliable predictor of the conditions we will face in the future. Climate
disruption can drive extreme weather events such as coastal storm surges, drought, wildfires,
floods, and heat waves....

Together, current conditions and future projections provide a picture of California’s changing
climate, with two important messages:

e Change is already being experienced and documented across California, and some of
these changes have been directly linked to changing climatic conditions.

e Even with the uncertainty in future climate conditions, every scenario estimates further
change in future conditions.” (CARB, 2017).

5.2.2 Emissions Inventories

CARB and the County each have emissions inventories of GHG for their respective jurisdictions. Each is
discussed below followed by Table 35 which presents a side-by-side summary of emissions by source category
for both inventories.

CARB’s most recent GHG emission inventory, the 2016 Edition, tracks the emissions of seven GHGs identified
in the California Health and Safety Code for years 2000 to 2014. In 2014, total GHG emissions were 441.5
MMTCO.e, a decrease of 2.8 MMTCO.e compared to 2013. This represents an overall decrease of 9.4% since
peak levels in 2004. During the 2000 to 2014 period, per capita GHG emissions in California dropped from a
peak in 2001 of 13.9 tonnes per person to 11.4 tonnes per person in 2014; an 18% decrease. Overall trends in
the inventory also demonstrate that the carbon intensity of California’s economy (the amount of carbon
pollution per million dollars of gross domestic product (GDP)) is declining, representing a 28% decline since the
2001 peak, while the State’s GDP has grown 28% during this period (Trend Report, 2016, p. 1).
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The transportation sector remains the largest source of GHG emissions in the State, accounting for 36% of the
inventory, and shows a small increase in emissions in 2014. Emissions from the electricity sector continue to
decline due to growing zero-GHG energy generation sources. Emissions from the remaining sectors have
remained relatively constant, although emissions from high-GWP gases have continued to climb as they
replace ozone depleting substances banned under the Montreal Protocol (Trend Report, 2016, p. 2).

The County has prepared GHG inventories for 2005 and 2015 for sources within the unincorporated areas as
well as it’s own operations. Table 35 presents the most recent GHG emissions inventories and BAU projections

published by CARB and the County.

Table 35 State and County GHG Inventories

2020 2030. 2015 2020 2030
2014 . Statewide
Statewide Statewide Proposed Sacramento Sacramento Sacramento
Sector/Activity (MMTCOse / BAU BAU Ranges County County BAU County BAU
(MMTCO2e / (MMTCO2e / | (MMTCO2e/ | (MMTCOze /
yr) (MMTCO2ze /
yr) yr) yr) yr)
yr)
Electricity 88.24 57.3 42 -62 1.394658 1.479479 1.667427
Transportation 159.53 185.3 103 -111 1.868365 1.981996 2.233783
Industrial (fuel, 93.32 93.7 77 — 87 0.046068 0.048870 0.055078
water)
Commercial (fuel) 14.61 17.9 38-40 0.208479 0.221158 0.249254
Residential (fuel) 23.73 31.7 0.477183 0.506204 0.570511
Agriculture & 36.11 36.2 24 -25 0.254899 0.270401 0.304753
Forestry
High GWP 17.15 31.5 8-11 0.251085 0.266356 0.300193
Recycling and 8.85 9.4 8-9 0.352909 0.374372 0.421932
Waste
Total 441.54 509.4 300 - 345 4.853646 5.148836 5.802930
Cap-and-Trade n/d n/d 40 -85 n/d n/d n/d
Goal n/d 431 260 n/d 4.337103¢ 3.252827°¢

Sources: (CARB, 2016), (CARB, 2014), (Ascent Environmental, 2016).

Notes: n/d = not determined.

a Electricity and natural gas related GHG emissions for industrial, commercial and residential are summed in the County inventory
and presented for each type of land use accordingly.

b Water and wastewater related emissions are attributed to the industrial sector for comparison to the statewide inventory.

¢ Countywide 2020 and 2030 targets are estimated based on information in the Strategy and Framework Document (CAP, 2011).

5.3 Significance Thresholds

Determination of whether an impact is significant usually involves the comparison of Project impact levels to
threshold criteria set by the lead agency. For air quality and GHG impacts, lead agencies often rely on guidance
from a responsible agency (e.g., in this case, SMAQMD as discussed in Section 5.3.2).

5.3.1 CEQA Guidelines Appendix G

The Environmental Checklist Form in Appendix G of the CEQA Guidelines presents questions about projects
that, if true for a particular project, would be considered a significant impact. This document considers the
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following Environmental Checklist Form questions to be the Significance Thresholds for GHG emissions from
this Project.

Would the project:
a) Generate GHG 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 GHGs?

5.3.2 Additional Threshold Criteria
Sacramento County

The CAP has yet to address community wide sources and currently does not apply to Project sources.

Sacramento Metropollitan AQMD

The SMAQMD CEQA Guidelines contain screening thresholds for construction and operation phase of a project
and also differentiate between development and stationary source projects. Specifically the construction
phase and development project operation screening levels are both 1,100 MTCO2e/yr. Stationary source
facility operation phase screening level is 10,000 MTCO2e/yr. (CEQA Guide, 2016, p. 6.10).

If a project’s emissions exceed the thresholds of significance, then the project emissions may have a
cumulatively considerable contribution to a significant cumulative environmental impact, answering Appendix
G’s first GHG-related question on whether the project would generate GHG emissions, either directly or
indirectly, that may have a significant impact on the environment. For projects that exceed the District’s
threshold of significance, lead agencies shall implement all feasible mitigation to reduce GHG emissions.

The second GHG-related question in Appendix G asks if the project will conflict with an applicable plan, policy
or regulation adopted for the purpose of reducing the emissions of GHGs. In order to answer this question,
project emissions should be evaluated with respect to consistency with the following plans and policies that
have been adopted to reduce GHG emissions:

e Alocaljurisdiction’s qualified climate action plan or GHG reduction plan,
e AB 32, SB 32 and the Scoping Plan,

e The Metropolitan Transportation Plan/Sustainable Communities Strategy (MTP/SCS), and

e Executive Order B-30-15 goals.
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5.4 Methodology
5.4.1 CEQA Baseline

The Baseline condition includes excavation of materials at the Phase E site. The annual CO,e emissions is
calculated to be 2041 MT/yr as calculated in the 2008 FEIR (p. 16-16 and Appendix K-4).

5.4.2 Operation Phase

Equipment and activity levels for excavation in the Baseline and for the Project are presented in Section 4.4
above and the associated GHG emissions are summarized in Table 36 below. The activity level does not change
but the OFFROAD model load factors were updated between the 2007 version used in the 2008 FEIR and the
current 2011 version that is used in this report and results in lower GHG emissions. The Recycle Plant and RMC
emissions were not included in the table as the overall production will be constant; an increase in emissions
from these plants will mean a decrease in emissions from mining operations. Production of Recycled materials
or RMC results in less emissions than mining (see Appendix H) so Table 36 represents a conservative scenario.

Table 36 Project Operation GHG Emissions

Equipment Horsepower Load Operating | Activity (hp- Fuell Use CO2e
Factor (hr/yr) hr/yr) (gal/ yr) (MT/yr)

D9R CAT DOZER 450 0.43 1,248 241,488 12,571 129
140H CAT MOTOR GRADER 165 0.41 312 42,214 2,198 23
EX1200 HITACHI EXCAVATOR 625 0.38 2,496 592,800 30,859 316
988F CAT LOADER 425 0.36 2,496 381,888 19,880 204
988F CAT LOADER 425 0.36 2,496 381,888 19,880 204
R40-C EUCLID RIGID HAULER 525 0.38 2,097 418,352 21,778 223
R40-C EUCLID RIGID HAULER 525 0.38 2,097 418,352 21,778 223
357 PETERBILT WATER TRUCK 385 0.38 624 91,291 4,752 49
384 PETERBILT SERVICE TRUCK 190 0.38 312 22,526 1,173 12
TOTAL n/a n/a n/a 2,590,798 134,869 1,381

Sources: 2008 FEIR Table AQ-3, p. 9-13 for equipment types, sizes, and hours of operation.
OFFROAD2011 for load factors, and brake specific fuel consumption (BSFC) of 0.367 |b fuel/hp-hr.
AP-42 for diesel fuel density of 7.05 lb/gal.
ARB 2014 GHG emissions inventory sector 1a2m_manufacturing_fuelcombustion_distillate for CO,, CHs, and N20 emissions
factors and GWP.
Although the Project is continuation of operations described in the 2008 FEIR, the offroad haul truck activity is lower (2,097
hr/yr) than it was in the 2008 FEIR (2,496 hr/yr) because distance traveled is lower for the given Carli site geometry and
Project features. The values presented reflect the maximum annual emissions from the haul trucks.
See also Appendix H for complete calculation details.
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5.5 Project-Level Impacts and Mitigation Measures
5.5.1 Generate GHG Emissions That May Have a Significant Impact on the Environment
Impact Statement

Impact GHG-1: Would the Project generate GHG emissions, either directly or indirectly, that may have a
significant impact on the environment? (Appendix G Threshold Criteria (a)).

Impact Analysis

Operational GHG emissions from a project should be calculated for the first full year of operations to compare
to the GHG operational threshold of 1,100 metric tons per year. As shown above in Section 5.4 the 2008 FEIR
calculated emissions of 2041.4 MTCO.e/yr and the current methodology predicts emissions of 1,381
MTCO.e/yr, which is a decrease of approximately 660 MTCO,e/yr. This decrease in emissions of 32% is due to
the updated load and emissions factors in CalEEMOD, as well as shorter trips than were previously assessed as
determined by Carli site geometry and Project features. The 32% reduction is greater than the 25% “hard”
mitigation that was required for the previous expansion (p.16-17, 2008 FEIR).

Level of Significance Before Mitigation

Less than significant.

Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable.

5.5.2 Conflict With an Applicable Plan, Policy or Regulation that Reduces GHGs
Impact Statement

Impact GHG-1: Would the Project conflict with an applicable plan, policy or regulation adopted for the
purpose of reducing the emissions of GHGs? (Appendix G Threshold Criteria (b)).

Impact Analysis

Project emissions are evaluated with respect to consistency with the following plans and policies that have
been adopted to reduce GHG emissions:

Plan/Policy Consistent?
A local jurisdiction’s qualified | The community wide Climate Action Plan has yet to be adoped and there is no local
climate action plan or GHG plan with which to evaluate consistency. Therefore, the emissions from this Project
reduction plan, can not conflict with a local plan and are determined to be consistent.

AB 32, SB 32 and the Scoping The emissions are reduced by 32% from those calculated previously and in excess of
Plan, the amount of “hard” mitigation that was required of 2008 FEIR in 2008 (i.e., 25%).
Thus, the emissions are consistent with the current Scoping Plan and AB32.
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Plan/Policy

Consistent?

The Metropolitan
Transportation
Plan/Sustainable
Communities Strategy
(MTP/SCS), and

The Project does not include off-site trips of light duty cars and trucks which are
subject to the SCS. In addition, without the Project the SCS would likely result in
greater emissions from infill development requiring construction materials to be
delivered from mines farther from where construction is occurring. Thus, the Project
is consistent with the MTP/SCS.

Executive Order B-30-15
goals.

The Project is consistent with the Executive Order B-30-15 goals which apply to the
fuel and electricity sectors as a whole. The fuels and electricity used by the Project
would be subject to the cap-and-trade program as well as other Scoping Plan and
related control measures (e.g., renewable energy portfolio, low carbon fuel
standard) that are applied higher up in the supply chain. There is no plan, policy or
regulation adopted for the purpose of reducing emissions of GHGs specifically from
mining projects. Thus, the sources that are affected by such plans and policies
would be consistent with those plans, policies, and/or regulations by virtue of using
fuels and electricity that has been produced for consumption within California.

Level of Significance Before Mitigation

Less than significant.

Mitigation Measures

None required.

Level of Significance After Mitigation

Not applicable.
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6.0 ACRONYMS

AADT average annual daily trips

AAQS Ambient Air Quality Standards

AB Assembly Bill

ADJ_U* adjusted friction velocity

ADL annual dermal load

AERMET AERMOD Meteorological Processor
AERMOD American Meteorological Society/Environmental Protection Agency Regulatory Model
APCO Air Pollution Control Officer

AQCCIA Air Quality and Climate Change Impact Assessment
ASF age sensitivity factors

ATCM airborne toxic control measure

ATS American Thoracic Society

BACM best available control measure

BACT best available control technology

BAU business-as-usual

BPS best performance standard

BR breathing rate

BW body weight

CAAA Clean Air Act Amendments

CAAQS California ambient air quality standards
CAFE corporate average fuel economy

CalEPA California Environmental Protection Agency
CAP climate action plan

CAPCOA California Air Pollution Control Officers Association
CAT Climate Action Team

CBE Communities for a Better Environment
CCAA California Clean Air Act

CDFW California Department of Fish and Wildlife
CEC California Energy Commission

CEQA California Environmental Quality Act

CFR Code of Federal Regulations

CH4 methane

Cco carbon monoxide

COz carbon dioxide

COze carbon dioxide equivalent

CPF cancer potentcy factor

CPUC California Public Utility Commission

CUPA Certified Unified Permitting Agency

DPM Diesel particulate matter

DWR Department of Water Resources

FAH fraction of time at home

FED functionally equivalent document

FPMP fugitive PM10 management plan

g/dscm grams per dry standard cubic meter
GAMAQI Guidance for Assessing and Mitigating Air Quality Impacts
GLC ground level concentration
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GM geometric mean

GRAF gastrointestinal relative absorption fraction

gr/dscf grains per dry standard cubic feet

GWP global warming potential

HARP2 Hot Spots Analysis and Reporting Program

HFC hydrofluorocarbon

HI hazard index

hp horsepower

HQ hazard quotient

IPCC International Panel on Climate Change

LNG liguefied natural gas

LPG liquefied petroleum gas

LOAEL lowest observed adverse effects level

MACT maximum achievable control technology

MEIR maximum exposed individual receptor

MEIW maximum exposed individual worker

MPO metropolitan planning organizations

MT metric tonnes

NESHAP National Emissions Standards for Hazardous Air Pollutants
NMHC non-methane hydrocarbons

N20 nitrous oxide

NO2 nitrogen dioxide

NOx oxides of nitrogen

NOAEL no observerd adverse effects level

NSPS New Source Performance Standards

NSR New Source Review

NHTSA National Highway Traffic Safety Administration

[OF! Ozone

OEHHA Office of Environmental Health Hazard Assessment
OPR Governor’s Office of Planning and Research

Pb Lead

PCC Portland cement concrete

PERP Portable Equipment Registration Program

PFC perfluorocarbon

PM Particulate matter

PM1o PM with aerodynamic diameter less than 10 microns
PM2s PM with aerodynamic diameter less than 2.5 microns
PMI point of maximum impact

RACM reasonably available control measure

RCS respirable crystalline silica

REL reference exposure level

RICE reciprocating internal combustion engine

SB Senate Bill

SFe sulfur hexafluoride

SIP state implementation plan

SMAQMD Sacramento Metropolitan Air Quality Management District
SO, sulfur dioxide

SVAB Sacramento Valley Air Basin
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TAC toxic air contaminant

TCAG Sacramento County Association of Governments
tpy tons per year

TVP true vapor pressure

u.s. United States

US EPA United States Environmental Protection Agency
VDE visible dust emissions

VMT vehicle miles traveled

VOC volatile organic compounds

WAF worker adjustment factor

WRCC Western Regional Climate Center
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A Note on the Environmental Costs of Aggregates

by Peter Berck’
January 10, 2005

Abstract:

The opening of a new site for the production of aggregates has both direct and indirect
impacts on the environment. The indirect impacts include changes in the environmental
costs of hauling aggregates and possible changes in the level of construction activity. In
this note, we show that the most likely effect of a new aggregate site is to reduce the truck
miles used for aggregate hauling, which is an environmental benefit. We also show that

the change in construction activity induced by a new site is likely to be extremely small.

" Peter Berck is Professor of Agricultural and Resource Economics. | would like to thank Atanu Dey for able
research assistance. The remaining errors are mine.



A Note on the Environmental Costs of Aggregates

The opening of a new quarry for aggregates will change the pattern of transportation of
aggregates in the area served by the quarry. In this note, we will show that, so long as
aggregate producers are cost minimizing, the new pattern of transportation requires less
truck transport than the pattern of transportation that existed before the opening of the
new quarry. Since the costs of providing aggregates falls, it is reasonable to assume that
the price of delivered aggregates also will fall. This note also shows that the demand
expansion effect is of very small magnitude. Since the demand increase from a new
quarry is quite small, the dominant effect is that the quarries are on average closer to the
users of aggregates and, as a result, the truck mileage for aggregate hauling decreases.

To summarize the effects of a new quarry project:

a) The project in itself will not significantly increase the demand for construction
materials in the region through market forces, which include the downward
pressure on pricing.
b) Truck traffic (i.e. vehicle miles traveled) in the region will not increase and may
decrease as a result of the project.
As a result, the effect of a new quarry project will be to reduce the air emissions from
aggregate trucking. The reduction in emissions should be included as a positive impact of

a quarry project in any analysis of the environmental consequences of a new quarry.

The remainder of this note provides a brief description of the economics of construction

materials and explains why these points must be true.

Based upon the available evidence, a project would decrease haul distances for
aggregates and would therefore decrease emissions from trucks, rather than increase

them.



There are two economic facts that are important to understand in evaluating the likely
addition or subtraction to truck traffic from a new quarry. One is the economics of location.
The second is the demand for aggregates, which is the quantity of aggregates used as a

function of price.

That a new site leads to smaller haul distance is a matter of geometry and economics.
Transportation is a major element in the cost of delivered aggregate, so new sites are
chosen, within the limits placed by the natural availability of aggregates, to minimize

transport costs.

An example should make this fact clear. Consider diagram 1. Circles represent aggregate-
using projects of equal size. The five projects shown are located at miles marked -1, 0O, 1,
2, and 3. Two of the project sites are marked with the letters A and B, and they are
potential locations for aggregate production. The location at mile 0 is an existing
aggregate production site and it is marked by an asterisk (*). The scale is in miles. For

simplicity, each project uses one unit of aggregate.

Diagram 1
() 2R B)
® ) W, B) O
1 0 1 2 3

With only one aggregate production site at mile 0, the miles traveled to supply the five
projects is seven: zero miles for project at mile 0, one mile for each for the projects at mile
—1 and 1, two miles for the project at 2 and three miles for the project at 3 for a total of 7
miles. If an additional aggregate production site is started at A, the miles traveled
decreases to six, because there is no transportation required for the aggregate-using
project at A and all other projects are served by the original site. However, if the new site
is placed at B instead of being placed at A, transport distance falls to three miles because

then two projects have aggregate production at their location and thus have zero



transportation requirements, and the three remaining sites each require a one-mile
transport. Each aggregate production site supplies 2.5 units of aggregates, that is, half the
total required by the five projects. Since cost depends on distance and, markets minimize
costs, the free market system always will choose a point like B, the one with the lowest

cost. In this case it is also the lowest transport distance.

Other forms of industrial organization lead to higher prices being charged for aggregates,
but the effect of additional suppliers is to lower prices and haul distances. Appendix A
elucidates the case where the price depends upon the delivered costs of the second most

efficient producer.

The second issue for the siting of aggregate production is the possibility that lower
delivered costs lead to more projects or more use of aggregates in existing projects. The
degree to which decrease in the price of a good, in this case construction material, leads
to an increase in the quantity of that material used is described by the elasticity of
demand. The elasticity of demand is the percent increase in use caused by a one

percent decrease in price.

A search of the economic literature found no articles estimating a positive elasticity of
demand for aggregates. A review by the Susan Kohler' finds that only population and not
price is correlated with aggregate usage. In other words, a reduction in the price of

aggregate does not lead to an increase in demand for it.

While it is a theoretical possibility that the quantity of aggregates demanded (that is, the
quantity used in projects) is responsive to price, two facts about construction make this
unlikely. First, the cost of aggregates is usually a tenth or less of the cost of a project.

Second, the building of projects -- housing, roads, and commercial construction -- is not

very sensitive to the costs of producing them.

T Map Sheet 52. Aggregate Availability in California. by Susan L. Kohler. California Department of
Conservation. California Geological Survey. Sacramento. 2002.



Although we have not found literature on the elasticity of demand for either public projects
or contract construction, there is an empirical literature on the elasticity of demand for
housing®. In these studies, a one percent change in the price leads to about a half percent
change in the quantity of housing consumed. Public projects, like roads, are budgeted,
often from specials funds, like road taxes. In that case, a one percent decrease in the
costs of all projects in a taxing jurisdiction would lead to a one percent increase in the
quantity of roads built. Since aggregates are very expensive to ship, the quarry being
considered likely would only change the costs of nearby road construction, perhaps for

just one county.

For example, Monterey County has a population of 400,000 while the state population is
33.9 million people.’ Assuming that road construction is roughly proportional to
population, about 1.2 percent of road construction would be in Monterey. So, if a new
quarry in Monterrey decreased the price of aggregates in Monterrey by 1 percent and left
the price the same in the rest of the state, then the average price in the whole state would
fall by about 0.01 percent, which is negligible. A project that affects only a small part of a
taxing jurisdiction has only a small effect on that jurisdiction’s costs and can have no major

affect on the quantity of services supplied by that jurisdiction.

We know of no evidence of elasticities for construction work as high as one. We estimate
the elasticity of demand for projects using aggregates to be much less than one, likely

under a half in the private sector and near zero in the public sector.

Given that projects will be built, there is some possibility of substituting of other structural
materials for aggregates in buildings. However these substitute materials too would be
trucked. The realistic possibility for roads is that there are no materials to substitute for
aggregates. | do not believe this pathway to greater use of aggregates in building would
be triggered by the transport savings from a new aggregate source or that it would result

in an increase in net truck miles.

* Hanushek, Eric A., John Quigley. “What is the price elasticity of housing demand?” Review of Economics
and Statistics. August, 1980.
§ Population figures are for the year 2000.



Since a change in price of aggregates does not lead to either a substantial substitution of
other materials for aggregates or a substantial increase in the quantity of projects, the
demand for aggregates is very inelastic. This inelasticity of demand is exactly the reason
that the State of California can use a fixed per-capita consumption rate for forecasting the

need for construction materials.

An example will make clear how the transport advantage and elasticity of demand
arguments fit together. Let us consider a new quarry that, through its transportation
advantage over existing quarries, would save 12.5 miles of trucking on each and every
project in the study area. We shall assume that the average truck haul pre-project was 25

miles.

According to the Map Sheet 52: Aggregate Availability in California, the cost of
construction aggregate doubles every 25-35 miles from the point of production. The
following calculations are carried out assuming that a 25 mile haul doubles the cost.
Assuming that a unit of aggregate costs $1 at the production site, then its delivered cost at
a project site 25 miles away is $2. If the haul distance were to be reduced to 12.5 miles
due to a new quarry, then half of the transportation costs — or $0.50 — would be saved.
This represents a cost savings of 25 percent in the delivered cost of aggregate and is

entirely due to a 50 percent decrease in miles traveled.

The only way for a new quarry to influence the quantity of construction is through the price
of aggregates. This example presents the competitive case, where the delivered price
decreases by the full amount of the transport cost savings. In the competitive case, the
effect on the quantity of construction will be extremely moderate, as demonstrated below.

(Appendix A presents a less than perfectly competitive example.)

In keeping with the fact that the cost of aggregate accounts for less than 10 percent of the
total cost of a construction project, a price reduction of 25 percent on aggregate is a cost

saving of 2.5 percent or less on the project. Let us assume a very liberal price elasticity of



demand for construction of 0.5. In other words, 2.5 percent reduction in the cost of
construction would lead to 1.25 percent increase in the quantity of construction
demanded. This increased quantity of delivered aggregate leads to additional truck haul
miles. The number of increased miles from the increased aggregate sales is 1.25 percent
of the original quantity times the new haul distance which is 50% of the original distance.
Therefore, the percentage increase in truck haul miles occasioned by a decrease in
aggregate price will be 0.625 percent because the new aggregate location is only half as

far away.

In this example, the new quarry saves 50 percent of truck trip miles through location and
contributes 0.625 percent of new truck trip miles from demand increase. This leads to a
net decrease of 49.375 percent in truck miles. The following Table 1 summarizes the net
reduction of truck haul miles for three different scenarios — the new aggregate project site

located at 12.5, 6.25, and 2.5 miles from a construction site.

Table 1
Distance Decrease Decrease Decrease in Increase in Increase in haul Net
to New in haul . in construction construction miles from decrease
Quarry miles (%) delivered cost (%) quantity (%) additional in miles
(miles) aggregate construction(%)"  hauled (%)
cost (%)

12.5 50 25 2.5 1.25 0.62 49.4

6.25 25 37.5 3.75 1.85 0.46 74.5
2.5 miles 90 45 4.5 2.25 0.22 89.8

There is a general rule to be deduced from the example: The percent decrease in cost for
the delivery of aggregates equals the percent decrease in miles driven, while the increase
in the use of aggregates equals the elasticity of demand for a final product (such as roads)
times the cost share of aggregates in making the product times the decrease in cost.

Since the elasticity of demand for a final product is much less than one, and the cost

" This decrease is with respect to the pre-project haul miles.
™ This increase is with respect to the pre-project haul miles.



share of aggregates in making the product is about 8 percent, a new quarry must

decrease truck miles and decrease NOX and other emissions from trucks.



Appendix A

Spatial Models with Imperfect Competition

When a producer has a price advantage over other producers because of lower transport
costs, the producer can exploit that advantage by charging consumers a price greater
than its marginal cost. Marginal cost is the cost of producing one incremental unit.

In this appendix, | will briefly investigate one model of spatial competition that is derived

from a classical model of Hotelling **

In Hotelling’s model, two stores (which are analogous to production sites) can relocate at
no cost and then compete based on price. Since consumers are some distance from the
store, they see the price of a product as the amount they pay for the product plus the cost
of travel. They go to the store with the least total cost (cost of product plus cost of travel).
The stores seek to make the most money they can make. The price the consumer will pay
is the largest price that the store the consumer goes to can charge without losing the
customer to the other store.$8 In Hotelling’s model, the two stores will locate next to each
other, split the market in half, and charge the competitive price. While the pricing rule of
the Hotelling model may well apply to aggregates, the assumption of complete location

flexibility is not applicable.

Returning to the model of diagram 1, shown above., | now consider the effects on pricing
of adding one aggregate production site with competition in prices. Consider the case
where both aggregate production sites and aggregate-using projects exist at location A
and *. The production site at * would be willing to supply the project at location A at its
marginal cost of production (mc) plus the cost of transport for one mile, for a total of mc +

1 c¢. This is higher than the marginal plus transport costs that production site A has for

° Hotelling, Harold. 1929. "Stability in Competition." Economic Journal 39:41-57

® Salop, Steven C. 1979. “Monopolistic Competition with Outside Goods.” The Bell Journal of Economics.
Salop models the competition between stores in terms of quantity, so that the price for consumers near a
store is determined as a monopolist would determine price. With a very low elasticity of demand as is true
for aggregates, the price competition model of Hotelling seems more appropriate.

10



supplying the project at A. However, the site at A can charge up to mc+c without losing the
customer. The site charges mc+c while its costs are mc and makes c units of pure profit.
The site at * prices in the same way—a price just high enough to avoid the site at A from
taking the customer. For the sites to the right of *, the prices are mc+2, mc+3, and mc+ 4.
In each case, this is the highest price site * can charge without losing the customer to site
A.

In this model, one of the best places for a new site would be at B. The new site would sell
Y2 unit to the project between it and * at a price of mc + ¢, a whole unit to the project
located at B at a price of mc + 2c¢ (the price at which the site at * would be willing to supply
aggregate), and a whole unit to the project located to its right at a price of mc + 3c. The
result of adding the new site would be that the price for each project to the right of the

project at * fell by c.

With competitive (marginal cost) pricing as described in the body of the note, the addition
of the new site at B would result in the prices paid by projects decreasing by four, while
with imperfect competition as described in this appendix, the new site would result in the
prices paid by projects decreasing only by three. Compared to the competitive case cited
above, the imperfect competition example results in smaller changes in prices and

therefore a larger decrease in truck traffic.

11
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DEPARTMENT OF CONSERVATION — CALIFORNIA GEOLOGICAL SURVEY

INTRODUCTION

Sand, gravel, and crushed stone are “construction materials.” These commodities, collectively
referred to as aggregate, provide the bulk and strength to Portland Cement Concrete (PCC),
Asphaltic Concrete (AC, commonly called “black top™), plaster, and stucco. Aggregate is also used
as road base, subbase, railroad ballast, and fill. Aggregate normally provides from 80 to 100
percent of the material volume in the above uses.

The building and paving industries consume large quantities of aggregate and future demand for
this commodity is expected to increase throughout California. Aggregate materials are essential to
modern society, both to maintain the existing infrastructure and to provide for new construction.
Therefore, aggregate materials are a resource of great importance to the economy of any area.
Because aggregate is a low unit-value, high bulk weight commodity, it must be obtained from
nearby sources to minimize economic and environmental costs associated with transportation. If
nearby sources do not exist, then transportation costs can quickly exceed the value of the
aggregate. Transporting aggregate from distant sources results in increased construction costs, fuel
consumption, greenhouse gas emissions, air pollution, traffic congestion, and road maintenance.

To give an idea of the scale of these impacts, from 1981 to 2010, California consumed an average
of about 180 million tons of construction aggregate (all grades) per year. Moving in 25 ton
truckloads that is over 7.2 million truck trips per year. With an average 25 mile haul (50 mile
round trip) that amounts to more than 360 million truck miles traveled, almost 47 million gallons
of diesel fuel used, and more than 520,000 tons of carbon dioxide emissions produced annually. If
the haul distance is doubled to 50 miles (100 mile round trip) the numbers double to 721 million
truck miles traveled, almost 94 million gallons of diesel fuel used, and over 1 million tons of
carbon dioxide emissions produced.

Land-use planners and decision makers in California are faced with balancing a wide variety of
needs. Increasingly, as existing permitted aggregate supplies are depleted, local land-use decisions
regarding aggregate resources can have regional impacts that go beyond local jurisdictional
boundaries.

These factors, universal need, increasing demand, the economic and environmental costs of
transportation, and multiple land-use pressures make information about the availability and
demand for aggregate valuable to land-use planners and decision makers charged with planning for
a sustainable future for California’s citizens.

California Geological Survey (CGS) Map Sheet 52, 1:1,100,000-scale, and this accompanying
report provide general information about the current availability of, and future demand for,
California’s permitted aggregate reserves. Map Sheet 52 was originally published in 2002 (Kohler
2002) and subsequently updated in 2006 (Kohler 2006). Map Sheet 52 (2012) is an update of the
version published in 2006.

Map Sheet 52 updates data from reports compiled by the CGS for 31 aggregate study areas
throughout the state. These study areas cover about 30 percent of the state and provide aggregate
for about 85 percent of California’s population. This report is divided into three parts: Part I
provides data sources and methods used to derive the information presented; Part I compares the
updated 2012 Map Sheet 52 to the prior (2006) map; and, Part III is an overview of construction
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aggregate. All aggregate data and any reference to “aggregate” in this report and on the map
pertain to “construction aggregate,” defined for this report as alluvial sand and gravel or crushed
stone that meets standard specifications for use in PCC or AC unless otherwise noted.

The estimates of permitted resources, aggregate demand, and years of permitted reserves
remaining presented on Map Sheet 52 (2012) and in this report are based on conditions as of
January 1, 2011 and do not reflect changes, such as production, mine closures, or new or expanded
permits, that may have occurred since that time. Although the statewide and regional information
presented on the map and in this report may be useful to decision-makers, it should not be used as
a basis for local land-use decisions. The more detailed information on the location and estimated
amounts of permitted and non-permitted resources, and future regional demands contained in each
of the aggregate studies employed in the compilation of Map Sheet 52 should be used for local
land-use and decision making purposes.
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PART I: DESCRIPTION OF MAP SHEET 52, AGGREGATE
SUSTAINABILITY IN CALIFORNIA

Map Sheet 52 is a statewide map showing a compilation of data about aggregate availability
collected over a period of about 33 years and updated to January 1,2011. The purpose of the map
is to compare projected aggregate demand for the next 50 years with currently permitted aggregate
reserves in 31 regions of the state. The map also shows the projected years of permitted reserves
remaining and highlights regions where there is less than 10 years of permitted aggregate supply
remaining. The following sections describe data sources and methodology that were used in the
development of the map.

Mineral Land Classification Reports and Aggregate Studies

Data regarding aggregate reserves and projected aggregate demand shown on Map Sheet 52 are
updated from a series of mineral land classification reports published by CGS between 1981 and
2010 (see Appendix). They were prepared in response to California’s Surface Mining and
Reclamation Act of 1975 (SMARA) that requires the State Geologist to classify land based on the
known or inferred mineral resource potential of that land. SMARA, its regulations and guidelines,
are described in Special Publication 51(Division of Mines and Geology, 2000).

The Mineral Land Classification process identifies lands that contain economically significant
mineral deposits. The primary goal of mineral land classification is to ensure that the mineral
resource potential of lands is recognized and considered in land-use planning. The classification
process includes an assessment of the quantity, quality, and extent of aggregate deposits in a study
area.

Mineral land classification reports may be specific to aggregate resources, may contain
information about both aggregate and other mineral resources, or they may only contain
information on minerals other than aggregate. Reports that focus on aggregate include aggregate
resource classification and mapping, estimates of permitted and non-permitted aggregate
resources, projected 50-year demand for aggregate resources, and an estimate of when the
permitted reserves will be depleted. Map Sheet 52 is a statewide updated summary of 50-year
demands and permitted resource calculations for all SMARA classification reports pertaining to
construction aggregate.

Mineral land classification studies for aggregate may use either a Production-Consumption (P-C)
region or a County as the study area boundary. A P-C region is one or more aggregate production
districts (a group of producing aggregate mines) and the market area they serve. P-C Regions
sometimes cross county boundaries. Mineral land classification reports include information from
one or more P-C regions, or from a county. For ease in discussion, the area covered by each P-C
region or county aggregate study is referred to as an “aggregate study area”. These areas are shown
at the lower left-hand corner of the map along with their respective report number and publication
date. It should be noted that a report may include more than one aggregate study area.

SMARA guidelines recommend that the State Geologist periodically review the mineral land
classification in defined study regions to determine if new classifications are necessary. The
projected 50-year forecast of aggregate demand in the region may also be revised. Fourteen
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updated classification studies have been completed since the program began. Updated studies were
completed by county:

e Los Angeles,
e Orange, and
e Ventura

or by P-C region

e South San Francisco Bay,

e Monterey Bay,

e Western San Diego County,
Fresno, Palm Springs,
Stockton-Lodi,
Claremont-Upland,

North San Francisco Bay (in progress) ,
San Bernardino,

e San Gabriel Valley,

e Bakersfield, and

e San Luis Obispo-Santa Barbara.

Since Los Angeles and Ventura counties had more than one P-C region, separate updated 50-year
forecasts were made for each region. The Los Angeles County update (OFR 94-14) includes the
San Fernando Valley, San Gabriel Valley, Saugus-Newhall, and the Palmdale P-C regions. The
San Gabriel Valley P-C Region has since been updated separately. The Ventura County update
(OFR 93-10) included the Western Ventura and the Simi Valley P-C regions. The index map of
aggregate studies shown in the lower left hand corner of Map Sheet 52 shows the latest reports that
cover an aggregate study area. Earlier reports covering the same areas or portions of areas are
referenced in the Appendix with an asterisk (“*”).

Fifty-Year Aggregate Demand Forecast

The fifty-year aggregate demand forecast for each of the aggregate study areas is presented on
Map Sheet 52 as a pie chart (See Fifty-Year Aggregate Demand Compared to Permitted Aggregate
Reserves section), and also is presented in Table 10of this report. The demand information may be
new, or updated from previously published mineral land classification reports. The demand
forecast information depicted on Map Sheet 52 is for the period January 1, 2011 through
December 2060.

The aggregate study areas with the greatest projected future need for aggregate are South San
Francisco Bay, Temescal Valley-Orange County, and Western San Diego County. Each is
expected to require more than a billion tons of aggregate by the end of 2060. Other areas with
projected high demands are San Gabriel Valley, and San Bernardino. Each of these areas is
projected to need more than 800 million tons of aggregate in the next 50 years. Aggregate study
areas having smaller demands generally are located in rural, less populated areas. The aggregate
study areas of El Dorado County, Glenn County, Nevada County, Shasta County, Southern Tulare
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County, Tehama County, and Western Merced County are all projected to require 100 million tons
of aggregate or less over the next 50 years.

Methodology

Before selecting a method for predicting a 50-year aggregate demand, historical aggregate use was
compared to such factors as housing starts, gross national product, population, and several other
economic factors. It was found that the only factor showing a strong correlation to historical
aggregate use was population change. Consequently, a per capita aggregate consumption forecast
model is used for most of the aggregate study projections. This method of forecasting aggregate
consumption benefits from its simplicity and the availability of population forecast data. The
California’s Department of Finance (DOF) makes 50-year county population forecasts using

U.S. census data.

The steps used for forecasting California’s 50-year aggregate needs using the per capita
consumption model are: 1) collecting yearly historical production and population data for a period
of years ranging from the 1960s through 2010; 2) dividing yearly aggregate production by the
population for that same year to determine annual historical per capita consumption; 3) projecting
yearly population for a 50-year period from the beginning of 2011 through 2060; and, 4)
multiplying each year of projected population by the average historical per capita consumption and
adding the results for each year to obtain the 50-year aggregate demand. It should be noted that the
years chosen to determine an average historical per capita consumption may differ depending upon
historical aggregate use for that specific region.

Effectiveness of the Per Capita Consumption Model

The assumption that each person will use a certain amount of aggregate every year is a
simplification of actual usage patterns, but overall, an increase in the population leads to the use of
more aggregate. Over long enough periods, perhaps 20 to 30 years or more, the random impacts of
major public construction projects and economic recessions tend to be smoothed and consumption
trends become similar to historic per capita consumption rates. Per capita consumption is a
commonly used and accepted national, state, and regional measure for purposes of forecasting.

The per capita consumption model has proved to be effective for projecting aggregate demand in
major metropolitan areas. The Western San Diego and the San Gabriel Valley P-C regions are
examples of how well the model works, having only a two percent (over 14 years) and an eight
percent (over 29 years) difference, respectively, in actual versus projected aggregate demand
(Miller, 1996, Kohler, 2010). However, the per capita model may not work well in county
aggregate studies or in P-C regions that import or export a large percentage of aggregate resulting
in a low correlation between P-C region production and population. In such areas, projections
may be made based on historical production or multiple projections based on differing
assumptions may be used to better characterize a range of future demand. For regions that export
large amounts of aggregate to neighboring P-C regions, projections are based on an historical
production model where 50-year aggregate demand is determined by extending a best-fit line of
historical aggregate production data for a county or region. This model was used to project Yuba
City-Marysville’s 50-year demand because the region exports about 70 percent its aggregate into
neighboring areas such as Sacramento County and Placer County. In addition, the 50-year demand
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for Glenn and Tehama counties, the Palmdale P-C region, and the Temescal Valley-Orange
County area was also projected using this method.

Permitted Aggregate Reserves

Approximately 4 billion tons of permitted aggregate reserves lie within the 31 aggregate study
areas shown on Map Sheet 52. Permitted aggregate reserves are aggregate deposits that have been
determined to be acceptable for commercial use, exist within properties owned or leased by
aggregate producing companies, and have permits allowing mining of aggregate material. A
“permit” is a legal authorization or approval by a lead agency, the absence of which would
preclude mining operations. Although some permitted reserves face legal challenges, these
reserves are included in this study pending resolution of those challenges. In California, mining
permits usually are issued by local lead agencies (county or city governments). Map Sheet 52
shows permitted aggregate reserves as a percentage of the 50-year demand on each pie chart (See
Fifty-Year Aggregate Demand Compared to Permitted Aggregate Reserves section). Beneath the
study area name located next to its corresponding pie chart is the amount of permitted resource in
tons along with the amount of 50-year demand. These figures are also given in Table 1. Tonnages
are not given for Western Merced County and for the southern Tulare County to preserve
proprietary company data.

Permitted aggregate resource calculations shown on the map and in Table 1 initially were
determined from information provided in reclamation plans, mining plans and use permits issued
by the lead agencies. When information was inadequate to make reliable independent calculations,
CGS staff used resource estimates provided by mine operators or owners. These data were
checked against rough calculations made by CGS staff, and any major discrepancies were
discussed with the mine operators or owners. Permitted resource calculations have been updated
to account for production from 2006-2010 and are current as of the beginning of 2011.

Fifty-year Aggregate Demand Compared to Permitted Aggregate Reserves

Fifty-year aggregate demand compared to the currently permitted aggregate reserves is represented
by a pie chart for each of the 31 aggregate study areas shown on Map Sheet 52. Each pie chart is
located in the approximate center of the aggregate study area it represents. There are four different
sizes of charts, each size representing a 50-year demand range. The smallest pie chart represents
50-year demands ranging from 25 million to 200 million tons, while the largest chart represents
demands of over 800 million tons. The amount of 50-year demand in tons is shown on the map
along with the amount of permitted reserves beneath the study area name located next to its
corresponding pie chart (permitted reserves, left / 50-year demand, right). The whole pie represents
the total 50-year aggregate demand for a particular aggregate study area. The blue portion of the
pie represents the permitted aggregate resource (shown as a percentage of the 50-year demand)
while the purple-colored portion of the pie represents that portion of the 50-year demand that will
not be met by the currently permitted reserves. For example, if the blue portion is 25 percent and
the purple portion is 75 percent of a pie chart that represents a total demand of 400 million tons,
the permitted reserves are 100 million tons, and the region will need an additional 300 million tons
of aggregate to supply the area for the next 50 years. The pie representing the Placer County
aggregate study area (north-central California) is completely colored blue showing permitted
aggregate reserves are equal to or greater than the area’s 50-year aggregate demand.
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50-Year Permitted Permitted Aggregate Projected
AGGREGATE STUDY AREA' Demand Aggregate Reserves Compared Years
(million tons) Reserves to 50-Year Demand | Remaining
(million tons) (percent)

Bakersfield P-C Region 438 143 33 21t030
Barstow-Victorville P-C Region 159 124 78 31to40
Claremont-Upland P-C Region 203 109 54 21 t0 30
El Dorado County 76 18 24 111020
Fresno P-C Region 435 46 11 10 or fewer
Glenn County 59 33 56 21030
Merced County”

Eastern Merced County 100 50 50 21t030

Western Merced County 28 Proprietary >50 31t040
Monterey Bay P-C Region 346 323 93 41 to 50
Nevada County 100 26 26 11to020
Palmdale P-C Region 577 152 26 111020
Palm Springs P-C Region 295 152 52 21t030
Placer County 151 152 101 More than 50
North San Francisco Bay P-C Region 521 110 21 11to0 20
Sacramento County 670 42 6 10 or fewer
Sacramento-Fairfield P-C Region 196 128 65 111020
San Bernardino P-C Region 993 241 24 111020
g:ﬁ;;t;t:g? a?;zsllley / 476 77 16 10 or fewer
San Gabriel Valley P-C Region 809 322 40 111020
San LUIS' Obispo-Santa Barbara 240 75 31 11 1020
P-C Region
Shasta County 93 52 56 21 to 30
South San Francisco Bay P-C Region 1,381 404 29 11t020
Stanislaus County 214 45 21 111020
Stockton-Lodi P-C Region 436 232 53 31t040
Tehama County 62 32 52 21t030
Temescal Valley-Orange County ° 1,077 297 28 11to0 20
Tulare County”

Northern Tulare County 124 27 22 11to020

Southern Tulare County 73 Proprietary <50 21 t0 30
Ventura County ° 298 96 32 11 to 20
Western San Diego County P-C 1,014 167 16 10 or fewer
Region
Yuba City-Marysville P-C Region 403 392 97 41 to 50
Total 12,047 4,067 34

! Aggregate study areas follow either a Production-Consumption (P-C) region boundary or a county boundary. A P-C region includes one or
more aggregate production districts and the market area that those districts serve. Aggregate resources are evaluated within the boundaries of
the P-C Region. County studies evaluate all aggregate resources within the county boundary.

2 The County study has been divided into two areas, each having its own production and market area. A separate permitted resource calculation
and 50-year forecast is made for each area.

3 Two P-C regions have been combined into one study area.

Table 1. Comparison of 50-year demand to permitted aggregate reserves for aggregate study areas as of
January 1, 2011. (Study areas with ten or fewer years of permitted reserves are in bold type).
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Except for Placer County, all of the aggregate study areas have less permitted aggregate reserves
than they are projected to need for the next 50-years. Nineteen of the 31 aggregate study areas
have less than half of the permitted reserves they are projected to need in the next 50 years.

Estimates of Years of Permitted Reserves Remaining

New to the 2012 update, the right hand column of Table 1 indicates the projected years of
permitted reserves remaining for the various aggregate study areas. Calculations of depletion
years are made by comparing the currently permitted reserves to the projected annual aggregate
consumption in the study area on a year-by-year basis. This is not the same as dividing the total
projected 50-year demand for aggregate by 50 because, as population increases, so does the
projected annual consumption of aggregate for a study area. Data are presented as ranges; 10 or
fewer, 11-20, 21-30, 31-40, 41-50, and more than 50 years. This information is included on the
map beneath the study area name along with the permitted reserves and the projected 50-year
demand. These estimates are based on conditions as of January 1, 2011 and do not reflect changes,
such as new or expanded permits, that may have occurred since that time.

Four of the 31 aggregate study areas — Western San Diego County, Sacramento County, Fresno
County, and the San Fernando Valley-Saugus Newhall area — are projected to have less than 10
years of permitted aggregate reserves remaining as of January 1, 2011. They are highlighted by red
halos around the pie charts on Map Sheet 52 and appear in bold type in Table 1.

Thirteen of the 31 aggregate study areas have between 11 and 20 years of permitted aggregate
reserves remaining. Several of these including the North and South San Francisco Bay study areas
and the Palmdale, San Bernardino, San Gabriel Valley, Temescal Valley-Orange County and
Ventura County study areas are in or adjacent to urban areas with high aggregate demands.

Eight of the 31 aggregate study areas have between 21 and 30 years of permitted aggregate
reserves remaining, three have more than 31 years remaining, two have more than 41 years and
one (Placer County) has more than 50 years of permitted reserves remaining.

These numbers are estimates and the actual lifespan of existing permitted reserves in a study area
can be influenced by many factors. In periods of high economic growth, demand may increase,
shortening the life of permitted reserves. Large projects, such as the construction or maintenance
of major infrastructure, or rebuilding after a disaster such as an earthquake could also deplete
permitted reserves more rapidly. Increased demand from neighboring regions with dwindling or
depleted permitted reserves may also accelerate the depletion of permitted reserves in a study area.
Conversely, a slow economy may reduce demand for a period of time, extending the life of
permitted reserves, or new or expanded permits may be granted in a study area increasing the
permitted reserves and the lifespan of permitted reserves in that area.

Non-Permitted Aggregate Resources

Non-permitted aggregate resources are deposits that may meet specifications for construction
aggregate, are recoverable with existing technology, have no land use overlying them that is
incompatible with mining, and currently are not permitted for mining. While not shown on Map
Sheet 52, non-permitted aggregate resources are identified and discussed in each of the mineral
land classification reports used to compile the map (See Appendix). There are currently an
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estimated 74 billion tons of non-permitted construction aggregate resources in the 31 aggregate
study areas shown on the map. While this number seems large, it is unlikely that all of these
resources will ever be mined because of social, environmental, or economic factors. The location
of aggregate resources too close to urban or environmentally sensitive areas can limit or prevent
their development. Resources may also be located too far from a potential market to be economic.
In spite of such possible constraints, non-permitted aggregate resources are the most likely future
sources of construction aggregate potentially available to meet California’s continuing demand.
Factors used to calculate non-permitted resource amounts and to determine the aerial extent of
these resources, are given in each of the aggregate classification reports listed in the Appendix.

Aggregate Production Areas and Districts

Aggregate production areas are shown on the map by five different sizes of triangle. A triangle
may represent one or more active aggregate mines. The relative size of each symbol corresponds to
the amount of yearly production for each mine or group of mines. Yearly production was based on
data from the Department of Conservation’s Office of Mine Reclamation (OMR) records for the
calendar year 2010. The smallest triangle represents a production area that produces less than 0.5
million tons of aggregate in 2010. These triangles represent a single mine operation. About

90 percent of the production areas on the map fall into this category, and many are located in rural
parts of the state. The largest triangle represents aggregate mining districts with production of
more than 5 million tons in 2010. Only two aggregate production districts fall into this category —
the Temescal Valley District in western Riverside County and the San Gabriel Valley District in
Los Angeles County. It should be noted that, because of the economic slowdown from 2007 to
2010, the tonnages represented by the triangles on the 2012 map are different from those on the
2006 map.
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PART Il COMPARISONS BETWEEN THE PRIOR (2006) AND THE
UPDATED (2012) MAP SHEET 52

The prior version of Map Sheet 52 was completed and published in 2006. Permitted aggregate
resource data for that map were current as of January 1, 2006. Work conducted for that study took
place during 2006. The latest aggregate production and location data available for the prior map
were from 2005 records. The aggregate demand projections for the prior map were based on DOF
county population projections from the 2000 U.S. census. Fifty-year aggregate demand from
January 1, 2006 through the year 2055 was determined for 31 study areas.

This updated Map Sheet 52 was completed and published in 2012. Permitted aggregate resource
data for the updated map is current as of January 1, 2011. All work conducted for the updated
study also took place during 2012. The latest aggregate production and location data available for
the updated map are from 2010 records. The aggregate demand projections for the updated map
were based on DOF county population projections from the 2010 U.S. census. Fifty-year aggregate
demand from January 1, 2011 through the year 2060 was determined for 31 study areas.

Changes have occurred in both aggregate supplies (permitted aggregate reserves) and in 50-year
aggregate demand in the five years since the prior Map Sheet 52 update was completed. Changes
in permitted aggregate reserves between the prior Map Sheet 52 (2006) and updated Map Sheet 52
(2012) are shown in Table 2. Table 3 compares the changes in 50-year demand between Map
Sheet 52 (2006) and the updated 2012 map.

Aggregate Study Area Changes

Six aggregate study areas on the original (2002) Map Sheet 52 were modified for the 2006 map,
resulting in three fewer study areas. They included the Southern California P-C regions of Orange
County, Temescal Valley, San Fernando Valley, Saugus-Newhall, Western Ventura County, and
Simi Valley. These regions were combined into three regions when they began to run out of
permitted reserves and became dependant on aggregate sources from neighboring regions. The
importation of aggregate from neighboring regions typically results in longer haul distances,
higher costs, and increased carbon dioxide emissions, air pollution, traffic congestion, and
highway maintenance. The shift in supply area also results in more rapid depletion of permitted
reserves in neighboring regions.

No additional study areas have been combined in this update. It is likely that in some future
update the San Fernando Valley-Saugus Newhall aggregate study area and the Palmdale study area
may be combined as permitted reserves in the San Fernando Valley-Saugus Newhall aggregate
study area are depleted.

Changes in Permitted Aggregate Reserves

Twenty-four of the 31 study areas shown on the updated map experienced a decrease in permitted
aggregate reserves since the 2006 map was completed (See Table 2). Included in these 24 areas are
Western Merced County and Southern Tulare County. Permitted reserves for both of these county
study areas cannot be shown because they are proprietary.
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Permitted Aggregate | Permitted Aggregate Percent
AGGREGATE STUDY AREA Reserv‘es' as of 1/1/06 Reserv'es‘ as of 1/1/11 Difference
(million tons) (million tons) (%)
Map Sheet 52,2006 | Map Sheet 52, 2012

Bakersfield P-C Region 115 143 24
Barstow Victorville P-C Region 133 124 -7
Claremont-Upland P-C Region 147 109 -26
Eastern Merced County 53 50 -6
El Dorado County 19 18 -5
Fresno P-C Region 71 46 -35
Glenn County 17 33 94
Monterey Bay P-C Region 347 323 -7
Nevada County 31 26 -16
Northern Tulare County 12 27 125
North San Francisco Bay P-C Region 49 110 124
Palmdale P-C Region 181 152 -16
Palm Springs P-C Region 176 152 -14
Placer County 45 152 238
Sacramento County 67 42 -37
Sacramento-Fairfield P-C Region 164 128 -22
San Bernardino P-C Region 262 241 -8
San Fernando Valley-Saugus Newhall * 88 77 -13
San Gabriel Valley P-C Region 370 322 -13
San Luis Obispo-Santa Barbara P-C
Region 77 75 -3
Shasta County 51 52 2
Southern Tulare County Proprietary Proprietary Proprietary
South San Francisco Bay P-C Region 458 404 -12
Stanislaus County 51 45 -12
Stockton Lodi P-C Region 196 232 18
Tehama County 36 32 -11
Temescal Valley-Orange County* 355 297 -16
Ventura County (combined Western
Ventura County and Simi Valley P-C
Region)* 106 96 -9
Western Merced County Proprietary Proprietary Proprietary
Western San Diego County P-C Region 198 167 -16
Yuba City-Marysville P-C Region 409 392 -4
Total 4,343 4,067 -6

* Two P-C Regions have been combined into one study area

Table 2. Comparison of permitted aggregate reserves between Map Sheet 52, 2006 and Map

Sheet 52, 2012.
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50-Year Demand 50-Year Demand
as of 1/1/06 as of 1/1/11 Percent
AGGREGATE STUDY AREA (million tons) (million tons) Difference

Map Sheet 52,2006 | Map Sheet 52,2012 (%)
Bakersfield P-C Region 252 438 74
Barstow-Victorville P-C Region 179 159 -11
Claremont-Upland P-C Region 300 203 -32
Eastern Merced County 106 100 -6
El Dorado County 91 76 -16
Fresno P-C Region 629 435 -31
Glenn County 83 59 -29
Monterey Bay P-C Region 383 346 -10
Nevada County 122 100 -18
Northern Tulare County 117 124 6
North San Francisco Bay P-C Region 647 521 -19
Palmdale P-C Region 665 577 -13
Placer County 171 151 -12
Palm Springs P-C Region 295 295 0
Sacramento County 733 670 -9
Sacramento-Fairfield P-C Region 235 196 -17
San Bernardino P-C Region 1,074 993 -8
San Fernando Valley/Saugus Newhall * 457 476 4
San Gabriel Valley P-C Region 1,148 809 -30
San Luis Obispo-Santa Barbara P-C Region 243 240 -1
Shasta County 122 93 -24
Southern Tulare County 88 73 -17
Stanislaus County 344 214 -38
Stockton Lodi P-C Region 728 436 -40
South San Francisco Bay P-C Region 1,244 1381 11
Tehama County 72 62 -14
Temescal Valley-Orange County * 1,122 1,077 -4
Ventura Couqty .(combined West§m Ventura 309 208 4
County and Simi Valley P-C Regions) *
Western Merced County 53 28 -47
Western San Diego County P-C Region 1,164 1014 -13
Yuba City-Marysville P-C Region 360 403 12
Total 13,536 12,047 -11

* Two P-C Regions have been combined into one study area

Table 3. Comparison of 50-year demand between Map Sheet 52, 2006 and Map Sheet 52, 2012.
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Seven of the study areas shown on the updated map had increases in permitted aggregate reserves.
Most of these increases are because of newly permitted or expanded mining operations. An
expansion may increase the footprint of the mine or increase permitted mining depth. Significant
increases exceeding 50 percent occurred in the Placer County, Glenn County, Northern Tulare
County, and the North San Francisco Bay aggregate study areas (See Table 2).

Total permitted reserves for all 31 areas decreased from 4,343 million tons to 4,067 million tons —
an apparent reduction of 276 million tons. Most of this reduction was because of aggregate
consumption. Other potential reasons for reductions in permitted aggregate reserves include social
and economic conditions leading to mine closures, regulatory changes, or natural variations in the
quality of aggregate deposits. Actual production was greater but was offset in part by increases in
permitted reserves in some study areas.

Changes in Fifty-Year Demand

Of the 31 study areas shown on the updated Map Sheet 52 five had increases in 50-year demand,
one remained constant, and 25 showed decreases in projected 50-year demand (See Table 3). The
large number of study areas with decreasing 50-year demand is due in large part to the new
population projections used in forecasting. The new county population projections (State of
California Department of Finance, 2012) are based on the 2010 U.S. census and project lower
growth rates for much of California compared to the projections used in the previous versions of
this study. Newly updated per capita consumption numbers may also have contributed to changes
in projected 50-year demand.

The large increase (74 percent) in the 50-year demand for the Bakersfield study area is due to the
use of newer population projections than were used in the original study and previous versions of
this study.

Changes in Permitted Aggregate Reserves and Demand

Table 4 shows the percentages of permitted reserves compared to the 50-year demand for the 2006
and updated 2012 Map Sheet 52. These percentages are represented on both maps as pie charts —
the blue portion of the pie depicting percentage of the 50-year demand met with current permitted
reserves. Increases occurred in 14 of the 29 study areas that can be compared and no change or
decreases occurred in 15 study areas.

The large increases in some of these study areas (Glenn County, North San Francisco Bay,
Northern Tulare County, Placer County, Shasta County, and Stockton-Lodi) were because of new
or expanded permits resulting in additional permitted aggregate reserves. Many of the small
increases are not due to new or modified permits, but are a result of low production rates during
the economic slowdown from 2007 to 2010 and the lower projected 50-year demand in many
study areas based on updated population forecasts used in the 2012 update. Similarly those study
areas with no change or small decreases may also have been influenced by these factors.
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Comparison of Areas with Less than 10-Years of Permitted Aggregate Reserves

The 2012 Map Sheet 52 shows four aggregate study areas with less than a 10-year supply of
permitted aggregate reserves — Sacramento County, Fresno County, San Fernando Valley-Saugus
Newhall, and the Western San Diego County P-C Regions. The map shows these areas with red
halos around the pie charts. Compared to the 2006 version of the map, the San Fernando Valley-
Saugus Newhall study area is a new addition to this group while the North San Francisco Bay and
Northern Tulare County study areas have been removed.
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Percentage of

Percentage of

Permitted Aggregate | Permitted Aggregate
Reserves as Reserves as Difference
AGGREGATE STUDY AREA Compared to 50-Year|Compared to 50-Year
Demand as of 1/1/06 | Demand as of 1/1/11
Map Sheet 52,2006 | Map Sheet 52,2012
Bakersfield P-C Region 46 33 -13
Barstow-Victorville P-C Region 74 78 4
Claremont-Upland P-C Region 49 54 5
Eastern Merced County 50 50 0
El Dorado County 21 24 3
Fresno P-C Region 11 11 0
Glenn County 21 56 35
Monterey Bay P-C Region 91 93 2
Nevada County 25 26 1
Northern Tulare County 10 22 12
North San Francisco Bay P-C Region 8 21 13
Palmdale P-C Region 27 26 -1
Palm Springs P-C Region 60 52 -8
Placer County 26 101 75
Sacramento County 9 6 -3
Sacramento-Fairfield P-C Region 70 65 -5
San Bernardino P-C Region 24 24 0
San Fernando Valley/Saugus Newhall * 19 16 -3
San Gabriel Valley P-C Region 32 40 8
San Luis Obispo-Santa Barbara P-C Region 32 31 -1
Shasta County 42 56 14
Southern Tulare County Proprietary Proprietary
Stanislaus County 15 21 6
Stockton Lodi P-C Region 27 53 26
South San Francisco Bay P-C Region 37 29 -8
Tehama County 49 52 3
Temescal Valley-Orange County * 32 28 -4
Ventura Couqty .(combined Westgm Ventura 34 37 B
County and Simi Valley P-C Regions) *
Western Merced County Proprietary Proprietary
Western San Diego County P-C Region 17 16 -1
Yuba City-Marysville P-C Region 100 97 -3

* Two P-C Regions have been combined into one study area

Table 4. Percentage of permitted aggregate reserves as compared to 50-year demand for Map

Sheet 52, 2006 and Map Sheet 52, 2012.
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PART lll: OVERVIEW OF CONSTRUCTION AGGREGATE

Construction aggregate was the leading non-fuel mineral commodity produced in California in
2010. Valued at $1.19 billion, aggregate made up about 41 percent of California’s $2.9 billion
non-fuel mineral production in 2010.

Aggregate Quality and Use

Aggregate normally makes up 80 to 100 percent of the material volume in PCC and AC and
provides the bulk and strength to these materials. Rarely, even from the highest-grade deposits, is
in-place aggregate physically or chemically suited for every type of aggregate use. Every potential
deposit must be tested to determine how much of the material can meet specifications for a
particular use, and what processing is required. Specifications for PCC, AC, and various other uses
of aggregate have been established by several agencies, such as the U.S. Bureau of Reclamation,
the U.S. Army Corps of Engineers, and the California Department of Transportation to ensure that
aggregate is satisfactory for specific uses. These agencies and other major consumers test
aggregate using standard test procedures of the American Society for Testing Materials (ASTM),
the American Association of State Highway Officials, and other organizations.

Most PCC and AC aggregate specifications have been established to ensure the manufacture of
strong, durable structures capable of withstanding the physical and chemical effects of weathering
and use. For example, specifications for PCC and concrete products prohibit or limit the use of
rock materials containing mineral substances such as gypsum, pyrite, zeolite, opal, chalcedony,
chert, siliceous shale, volcanic glass, and some high-silica volcanic rocks. Gypsum retards the
setting time of portland cement; pyrite dissociates to yield sulfuric acid and an iron oxide stain;
and other substances contain silica in a form that reacts with alkali substances in the cement,
resulting in cracks and "pop-outs." Alkali reactions in PCC can be minimized by the addition of
pozzolanic admixtures such as fly ash or naturally occurring pozzolanic materials. Pozzolans are
siliceous or siliceous and aluminous material of natural or artificial origin that, in the presence of
moisture, reacts with calcium hydroxide to form cementitious compounds.

Specifications also call for precise particle-size distribution for the various uses of aggregate that is
commonly classified into two general sizes: coarse and fine. Coarse aggregate is rock retained on a
3/8-inch or a #4 U.S. sieve. Fine aggregate passes a 3/8-inch sieve and is retained on a #200 U.S.
sieve (a sieve with 200 weaves per inch). For some uses, such as asphalt paving, particle shape is
specified. Aggregate material used with bituminous binder (asphalt) to form sealing coats on road
surfaces shall consist of at least 90% by weight of crushed particles. Crushed stone is preferable to
natural gravel in asphaltic concrete (AC) because asphalt adheres better to broken surfaces than to
rounded surfaces and the interlocking of angular particles strengthens the AC and road base.

The material specifications for PCC and AC aggregate are more restrictive than specifications for
other applications such as Class II base, subbase, and fill. These restrictive specifications make
deposits acceptable for use as PCC or AC aggregate, the scarcest and most valuable aggregate
resources. Aggregate produced from such deposits can be, and commonly is, used in applications
other than concrete. PCC- and AC-grade aggregate deposits are of major importance when
planning for future availability of aggregate commodities because of their versatility, value, and
relative scarcity.
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Factors Affecting Aggregate Deposit Quality

The major factors that affect the quality of construction aggregate are the rock type and the degree
of weathering of the deposit. Rock type determines the hardness, durability, and potential chemical
reactivity of the rock when mixed with cement to make concrete. In alluvial sand and gravel
deposits, rock type is variable and reflects the rocks present in the drainage basin of the stream or
river. In crushed stone deposits, rock type is typically less variable, although in some types of
deposits, such as sandstones or volcanic rocks, there may be significant variability of rock type
within a deposit. Rock type may also influence aggregate shape. For example, some metamorphic
rocks such as slates tend to break into thin platy fragments that are unsuitable for many aggregate
uses, while many volcanic and granitic rocks break into blocky fragments more suited to a wide
variety of aggregate uses. Deposit type also affects aggregate shape. For example, in alluvial sand
and gravel deposits, the natural abrasive action of the stream rounds the edges of rock particles, in
contrast to the sharp edges of particles from crushed stone deposits.

Weathering is the in-place physical or chemical decay of rock materials at or near the Earth’s
surface. Weathering commonly decreases the physical strength of the rock and may make the
material unsuitable for high strength and durability uses. Weathering may also alter the chemical
composition of the aggregate, making it less suitable for some aggregate uses. If weathering is
severe enough, the material may not be suitable for use as PCC or AC aggregate. Typically, the
older a deposit is, the more likely it has been subjected to weathering. The severity of weathering
commonly increases with increasing age of the deposit.

Comparison of Alluvial Sand and Gravel to Crushed Stone Aggregate

The preferred use of one aggregate material over another in construction practices depends not
only on specification standards, but also on economic considerations. Alluvial gravel is typically
preferred to crushed stone for PCC aggregate because the rounded particles of alluvial sand and
gravel result in a wet mix that is easier to work than a mix made of angular fragments. Also,
crushed stone is less desirable in applications where the concrete is placed by pumping because
sharp edges will increase wear and damage to the pumping equipment. The workability of a mix
consisting of portland cement with crushed stone aggregate can be improved by adding more sand
and water, but more cement must then be added to the mix to meet concrete durability standards.
This results in a more expensive concrete mix and a higher cost to the consumer. In addition,
aggregate from a crushed stone deposit is typically more expensive than that from an alluvial
deposit due to the additional costs associated with the ripping, drilling and blasting necessary to
remove material from most quarries and the additional crushing required to produce the various
sizes of aggregate. Manufacturing sand by crushing is more costly than mining and processing
naturally occurring sand. Although more care is required in pouring and placing a wet mix
containing crushed stone, PCC made with this aggregate is as satisfactory as that made with
alluvial sand and gravel of comparable rock quality. Owing to environmental concerns and
regulatory constraints in many areas of the state, it is likely that extraction of sand and gravel
resources from instream and floodplain areas will become less common in the future. If this trend
continues, crushed stone may become increasingly important to the California market.
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Aggregate Price

The price of aggregate throughout California varies considerably depending on location, quality,
and supply and demand. The highest quality aggregate, and typically most costly, is that which
meets the California Department of Transportation’s specifications for use in Portland Cement
Concrete (PCC). All prices discussed in this section are for PCC-grade aggregate at the plant site
or FOB (freight on board). Transportation cost, which adds to the final cost of aggregate, is
discussed in the next section.

Regional variations make it difficult to estimate the average price of PCC-grade aggregate for the
state. Over the last decade, prices have varied from $20 per ton or more in areas with depleting or
depleted aggregate supplies and high demands to $7 to $8 per ton in areas with abundant aggregate
supplies and low to moderate demands.

In the last decade, the highest prices aggregate in the state have been in the San Diego area, where
PCC-grade sand is in short supply, causing prices to range up to $20-$22 per ton and in parts of the
San Francisco Bay area where sand has also been in short supply and prices have ranged from $15
to $19 per ton.

In the Los Angeles metropolitan areas prices have been in the $13 to $16 per ton range with
aggregate from the sparsely populated Palmdale area at about $10 per ton. Aggregate from
Palmdale is also transported to Ventura County — a haul distance of about 60 miles, and into the
San Fernando Valley-Saugus Newhall area. The cost of transportation in these cases adds
significantly to the final cost of the aggregate.

In the Central Valley, prices have ranged from $7 to $8 per ton in the Yuba City-Marysville area
where aggregate supplies are abundant to $10 to $11 per ton in the Sacramento and Stockton-Lodi
areas. In the Southern Valley, prices have been somewhat higher, about $12 per ton in the
Bakersfield region and $14 to $18 per ton in the Fresno and northern Tulare areas.

Transportation and Increasing Haul Distances

Transportation plays a major role in the cost of aggregate to the consumer. Aggregate is a low-
unit-value, high-bulk-weight commodity, and it must be obtained from nearby sources to minimize
both the dollar cost to the aggregate consumer and other environmental and economic costs
associated with transportation. If nearby sources do not exist, then transportation costs may
significantly increase the cost of the aggregate by the time it reaches the consumer. For straight
hauls with minimal traffic, the price of aggregate increases about 15 cents per ton for every mile
that it is hauled from the plant according to industry sources. Currently, transporting aggregate a
distance of 30 miles will increase the FOB price by about $4.50 per ton. For example, to construct
one mile of six-lane interstate highway requires about 113,500 tons of aggregate. Transporting this
amount of aggregate 30 miles adds $510,000 to the base cost of the material at the mine. In major
metropolitan areas, this rate is often greater because of heavy traffic that increases the haul time.
Other factors that affect hauling rates include toll bridges and toll roads, road conditions, and
routes in hilly or mountainous areas. Transportation cost is the principal constraint defining the
market area for an aggregate mining operation.
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Throughout California, aggregate haul distances have been gradually increasing as more local
sources of aggregate diminish. Consequently, older P-C regions, most of which were established in
the late 1970s have changed considerably since their boundaries were drawn. This is especially
evident in Los Angeles, Orange, and Ventura counties where aggregate shortages have led to the
merging of six P-C regions shown on the original (2002) map into three regions for the updated
maps.

Increased aggregate haul distances not only increase the cost of aggregate to the consumer, but
also increase environmental and societal impacts such as increased fuel consumption, carbon
dioxide emissions, air pollution, traffic congestion and road maintenance.

Factors Affecting Aggregate Demand

Several factors may influence aggregate demand. In periods of high economic growth, demand
may increase, depleting permitted reserves more rapidly than expected. Large projects, such as the
construction or maintenance of major infrastructure, or rebuilding after a disaster such as an
earthquake could also deplete permitted reserves more rapidly. Increased demand from
neighboring regions with dwindling or depleted permitted reserves may also accelerate the
depletion of permitted reserves in a study area. Conversely, a period of declining economy or of
low economic growth, such as that during the recession of 2007 to 2009 and the subsequent slow
economic recovery, can reduce demand for a period of time, extending the life of permitted
reserves. In some cases, importation of aggregate from other areas may extend the life of a
region’s permitted reserves.
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SUMMARY AND CONCLUSIONS

Aggregate is essential to the needs of modern society, providing material for the construction and
maintenance of roadways, dams, canals, buildings and other parts of California’s infrastructure.
Aggregate is also found in homes, schools, hospitals and shopping centers. In the 30-year period
from 1981 to 2010, Californians consumed an average of more than 180 million tons of
construction aggregate (all grades) per year or about 5.7 ton per person per year. Demand for
aggregate is expected to increase as the state’s population continues to grow and infrastructure is
maintained, improved, and expanded. Because aggregate is a low unit-value, high bulk weight
commodity, it must be obtained from nearby sources to minimize the dollar cost to the aggregate
consumer and other environmental and economic costs associated with transportation.

For the last 33 years, under the Surface Mining and Reclamation Act, CGS has conducted on-
going studies that identify and evaluate aggregate resources throughout the state. Map Sheet 52
(2012) is an updated summary of supply and demand data from these studies. The map presents a
statewide overview of future aggregate needs and currently permitted reserves.

The following conclusions can be drawn from Map Sheet 52 (2012) and this accompanying report:

e Inthe next 50 years, the 31 study areas identified on Map sheet 52 (2012) will need
approximately 12 billion tons of aggregate.

e The 31 study areas currently have about 4 billion tons of permitted reserves, which is about
one third of the total projected 50-year aggregate demand identified for these study areas.

This is about 5.5 percent of the total aggregate resources located within the 31 study areas.

e Four of the aggregate study areas are projected to have 10 or fewer years of permitted
aggregate reserves remaining as of January 2011 (pie charts highlighted with red borders).

e Thirteen of the 31 aggregate study areas have between 11 and 20 years of aggregate reserves
remaining.

e FEight of the 31 aggregate study areas have between 21 and 30 years of aggregate reserves
remaining.

e Three of the 31 aggregate study areas have between 31 and 40 years of aggregate reserves
remaining.

e Two of the 31 aggregate study areas have between 41 and 50 years of aggregate reserves
remaining

e One ofthe 31 aggregate study areas (Placer County) has more than 50 years of aggregate
reserves remaining.
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The information presented on Map Sheet 52 (2012) and in the referenced reports is provided to
assist land use planners and decision makers in identifying those areas containing construction
aggregate resources, and to quantify potential future demand for these resources in different
regions of the state. This information is intended to help planners and decision makers balance the
need for construction aggregate with the many other competing land use issues in their
jurisdictions, and to provide for adequate supplies of construction aggregate to meet future needs.
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APPENDIX: MINERAL LAND CLASSIFICATION REPORTS BY THE
CALIFORNIA GEOLOGICAL SURVEY (Special Reports and Open-File
Reports, with information on aggregate resources)

SPECIAL REPORTS

SR 132: Mineral Land Classification: Portland Cement Concrete-Grade Aggregate in the
Yuba City-Marysville Production-Consumption Region.
By Habel, R.S., and Campion, L.F., 1986.

*SR 143: Part I: Mineral Land Classification of the Greater Los Angeles Area: Description of
the Mineral Land Classification Project of the Greater
Los Angeles Area.
By Anderson T. P., Loyd, R.C., Clark, W.B., Miller, R.M., Corbaley, R., Kohler,
S.L., and Bushnell, M.M., 1979.

*SR 143: Part I1: Mineral Land Classification of the Greater Los Angeles Area: Classification
of Sand and Gravel Resource Areas, San Fernando Valley Production-Consumption
Region.
By Anderson T.P., Loyd, R.C., Clark, W.B., Miller, R.M., Corbaley, R., Kohler,
S.L., and Bushnell, M.M., 1979.

*SR 143: Part [11: Mineral Land Classification of the Greater Los Angeles Area:
Classification of Sand and Gravel Resource Areas, Orange County-Temescal

Valley Production-Consumption Region.
By Miller, R.V., and Corbaley, R., 1981.

*SR 143: Part I'V: Mineral Land Classification of the Greater Los Angeles Area:
Classification of Sand and Gravel Resource Areas, San Gabriel Valley Production-

Consumption Region.
By Kohler, S.L., 1982.

*SR 143: Part V: Mineral Land Classification of the Greater Los Angeles Area: Classification
of Sand and Gravel Resource Areas, Saugus-Newhall Production-Consumption
Region and Palmdale Production-Consumption Region.
By Joseph, S.E, Miller, R.V., Tan, S.S., and Goodman, R.W., 1987.

*SR 143: Part VI: Mineral Land Classification of the Greater Los Angeles Area:
Classification of Sand and Gravel Resource Areas, Claremont-Upland Production-

Consumption Region.
By Cole, J.W., 1987.

*SR 143: Part VII: Mineral Land Classification of the Greater Los Angeles Area:
Classification of Sand and Gravel Resource Areas, San Bernardino Production-
Consumption Region.
By Miller, R.V., 1987.
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*SR 145:

*SR 145:

*SR 145:

*SR 146:

*SR 146:

*SR 146:

*SR 146:

*SR 147:

*SR 153:

SR 156:

Part I: Mineral Land Classification of Ventura County: Description of the Mineral
Land Classification Project of Ventura County.

By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and

Miller, R.V., 1981.

Part II: Mineral Land Classification of Ventura County: Classification of the Sand,
Gravel, and Crushed Rock Resource Areas, Simi Production-Consumption Region.
By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and

Miller, R.V., 1981.

Part [11: Mineral Land Classification of Ventura County: Classification of the Sand
and Gravel, and Crushed Rock Resource Areas, Western Ventura County
Production-Consumption Region.

By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and

Miller, R. V., 1981.

Part I: Mineral Land Classification: Project Description: Mineral Land
Classification for Construction Aggregate in the San Francisco-Monterey Bay Area.
By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987.

Part I1: Mineral Land Classification: Aggregate Materials in the South
San Francisco Bay Production-Consumption Region.
By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987.

Part I11: Mineral Land Classification: Aggregate Materials in the North
San Francisco Bay Production-Consumption Region.
By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987.

Part IV: Mineral Land Classification: Aggregate Materials in the Monterey Bay
Production-Consumption Region.
By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987.

Mineral Land Classification: Aggregate Materials in the Bakersfield Production-
Consumption Region.
By Cole, J.W., 1988.

Mineral Land Classification: Aggregate Materials in the Western San Diego County
Production-Consumption Region.
By Kohler, S.L., and Miller, R.V., 1982.

Mineral Land Classification: Portland Cement Concrete-Grade
Aggregate in the Sacramento-Fairfield Production-Consumption Region.
By Dupras, D.L., 1988.
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*SR 158:

*SR 159:

*SR 160:

*SR 162:

SR 164:

SR 165:

SR 173:

SR 198:

SR 199:

SR202

SR 205

SR206

Mineral Land Classification: Aggregate Materials in the Fresno Production-
Consumption Region.
By Cole, J.W., and Fuller, D.R., 1986.

Mineral Land Classification: Aggregate Materials in the Palm Springs Production-
Consumption Region.
By Miller, R.V., 1987.

Mineral Land Classification: Portland Cement Concrete-Grade Aggregate in the
Stockton-Lodi Production-Consumption Region.
By Jensen, L.S., and Silva, M.A., 1989.

Mineral Land Classification: Portland Cement Concrete Aggregate and Active
Mines of All Other Mineral Commodities in the San Luis Obispo-Santa Barbara
Production-Consumption Region.

By Miller, R.V., Cole, J.W., and Clinkenbeard, J.P., 1989.

Mineral Land Classification of Nevada County, California.
By Loyd, R.C., and Clinkenbeard, J.P., 1990.

Mineral Land Classification of the Temescal Valley Area, Riverside County,
California.
By Miller, R.V., Shumway, D.O., and Hill, R.L., 1991.

Mineral Land Classification of Stanislaus County, California.
By Higgins, C.T., and Dupras, D.L., 1993.

Update of Mineral Land Classification for Portland Cement Concrete-Grade
Aggregate in the Palm Springs Production-Consumption Region, Riverside County,
California. Busch, L.L., 2007.

Update of Mineral Land Classification for Portland Cement Concrete-Grade
Aggregate in the Stockton-Lodi Production-Consumption Region, San Joaquin and
Stanislaus Counties, California. Smith, J.D. and Clinkenbeard J.P., 2012.

Update of Mineral Land Classification for Portland Cement Concrete-Grade
Aggregate in the Claremont-Upland Production-Consumption Region, Los Angeles
and San Bernardino Counties, California. Miller, R.V. and Busch, L.L., 2007.

Update of Mineral Land Classification of Aggregate Resources in the North San
Francisco Bay P-C Region: Sonoma, Napa, and Marin Counties and Southwestern
Solano County, California. Miller, R.V. and Busch, L.L., 2012 (in progress)

Update of Mineral Land Classification for Portland Cement Concrete-Grade

Aggregate in the San Bernardino Production-Consumption Region, San Bernardino
and Riverside Counties, California. Miller, R.V. and Busch, L.L., 2008.
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SR 209

SR 210

SR 215

Update of Mineral Land Classification for Portland Cement Concrete-Grade
Aggregate in the San Gabriel Valley Production-Consumption Region, Los Angeles
County, California. Kohler, S.L., 2010.

Update of Mineral Land Classification: Aggregate Materials in the Bakersfield
Production-Consumption Region, Kern County, California. Busch, L.L., 2009.

Update of Mineral Land Classification: Aggregate Materials in the San Luis
Obispo-Santa Barbara Production-Consumption Region, California. Busch, L.L.
and Miller, R. V., 2011.

* These Mineral Land Classification reports have been updated and are not shown on the index
map (lower left-hand corner of Map Sheet 52).

OPEN-FILE REPORTS

OFR 92-06:

OFR 93-10:

OFR 94-14:

OFR 94-15:

OFR 95-10:

OFR 96-03:

OFR 96-04:

OFR 97-01:

OFR 97-02:

Mineral Land Classification of Concrete Aggregate Resources in the Barstow-
Victorville Area. By Miller, R.V., 1993.

Update of Mineral Land Classification of Portland Cement Concrete Aggregate in
Ventura, Los Angeles, and Orange Counties, California: Part I - Ventura County.
By Miller, R.V., 1993.

Update of Mineral Land Classification of Portland Cement Concrete Aggregate in
Ventura, Los Angeles, and Orange Counties, California: Part II - Los Angeles
County. By Miller, R.V., 1994,

Update of Mineral Land Classification of Portland Cement Concrete Aggregate in
Ventura, Los Angeles, and Orange Counties, California: Part III - Orange County.
By Miller, R.V., 1995.

Mineral Land Classification of Placer County, California. By Loyd, R.C., 1995.
Update of Mineral Land Classification: Aggregate Materials in the South

San Francisco Bay Production-Consumption Region.

By Kohler-Antablin, S.L., 1996.

Update of Mineral Land Classification: Aggregate Materials in the Western
San Diego County Production-Consumption Region. By Miller, R.V., 1996.

Mineral Land Classification of Concrete Aggregate Resources in the Tulare County
Production-Consumption Region, California. By Taylor, G.C., 1997.

Mineral Land Classification of Concrete-Grade Aggregate Resources in Glenn
County, California. By Shumway, D.O., 1997.
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OFR 97-03: Mineral Land Classification of Alluvial Sand and Gravel, Crushed Stone, Volcanic
Cinders, Limestone, and Diatomite within Shasta County, California.
By Dupras, D.L, 1997.

OFR 99-01: Update of Mineral Land Classification: Aggregate Materials in the Monterey Bay
Production-Consumption Region, California. By Kohler-Antablin, S.L., 1999.

OFR 99-02:  Update of Mineral Land Classification: Aggregate Materials in the Fresno
Production-Consumption Region, California.
By Youngs, L.G. and Miller, R.V., 1999.

OFR 99-08: Mineral Land Classification of Merced County, California.
By Clinkenbeard, J.P., 1999.

OFR 99-09: Mineral Land Classification: Portland Cement Concrete-Grade Aggregate and Clay
Resources in Sacramento County, California. By Dupras, D.L., 1999.

OFR 2000-03:  Mineral Land Classification of El Dorado County, California.
By Busch L.L., 2001

OFR 2000-18:  Mineral Land Classification of Concrete-Grade Aggregate Resources in Tehama
County, California. By Foster, B.D., 2001
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EXECUTIVE SUMMARY

Aggregate (sand and gravel and crushed stone) is the number one non-fuel
commodity in California as well as the nation. Valued at $1.26 billion, aggregate made
up almost 40% of California’s non-fuel mineral production in 1999. Transportation plays
a major role in the cost of aggregate to the consumer. Because much of California’s
aggregate is used in urban and urbanizing areas, it is extremely important that an
adequate supply be available close to those areas.

The California Department of Conservation’s Division of Mines and Geology
(DMG) classifies mineral resources in compliance with the Surface Mining and
Reclamation Act (SMARA) of 1975. The purpose of such classification is to identify
mineral resources for land use planning and conservation. Under SMARA guidelines,
classification studies are to be periodically reviewed for updating.

This report updates information presented in a classification study of portland
cement concrete-grade (PCC-grade) aggregate resources in Sacramento County
completed in 1984. Results of that investigation were published by DMG as Special
Report 156 (SR 156) titled “Mineral Land Classification: Portland Cement Concrete-
Grade Aggregate in the Sacramento-Fairfield Production Consumption Region”
(Dupras, 1988). Special Report 156 included urban and urbanizing portions of Solano,
Yolo, Placer, El Dorado, and Sacramento counties. Only the northern third of
Sacramento County was included in SR 156. All of Sacramento County is classified in
this report. Those parts of the adjacent counties that were included in SR 156 are not
included in this report because of recent classification and permitting activities in those
areas.

Special emphasis is given aggregate that meets PCC-grade specifications in this
investigation. Data contained within this report were current as of August 1999, with
the exception of the figures related to annual aggregate production, which are complete
up to December 1998.

The actions required of local lead agencies by this report are that Sacramento
County and the cities of Folsom and Sacramento must incorporate the classification
information on Plate 4 into the Mineral Resource Element of their General Plans.
Additionally, Sacramento County must incorporate the information on Plate 6 and Plate
7 into the Mineral Resource Element of its General Plan.

Based on this study and assuming that the aggregate consumption forecast is
accurate, the following conclusions were reached:

e The anticipated consumption of all aggregate in Sacramento County for the next 50
years (through the year 2049) is estimated to be 688 million tons, of which
approximately 65 percent or about 447 million tons must be of PCC-grade quality.



Current PCC-grade aggregate resources in Sacramento County total 202 million
tons.

Over the next 50 years, Sacramento County will have to develop new aggregate
resources in areas classified MRZ-3 for PCC-grade material, or it will have to rely on
imported aggregate from outside the county.

At historic rates of consumption, the 52.8 million tons of presently permitted PCC-
grade aggregate reserves (as of 01/1999) within Sacramento County are enough to
continue to supply the county for about four more years, or until the year 2004. In
1984, the county had about 57 million tons of PCC-grade aggregate reserves which
was enough to satisfy demand until 1991. Several new mining permits and permit-
additions were granted in Sacramento County since 1984 extending that original
forecast.

In the past few years Sacramento County exported an estimated 8% to 13% of its
annual aggregate production to Placer, Amador, Yolo, and El Dorado counties. An
estimated 6% to 10% of the aggregate consumed in Sacramento County is annually
imported from aggregate resource areas outside the county.

In 1984, 7.1 square miles of land containing 158.5 million tons of PCC-grade
aggregate resources were identified in northern Sacramento County. Since 1984,
much of these identified resources have been precluded from mining by intensive
urbanization and riparian restoration projects. In other areas to the south of
Highway 50 in northern Sacramento County, approximately 2.1 square miles
containing an estimated 66.2 million tons of identified PCC-grade aggregate
resources have been lost due to urbanization or were mined out since it was
classified in 1984.

Two areas within Sacramento County have been newly classified in this report;
(1) an area within the Mather Air Force Conversion Project, and (2) an area at the
intersection of Sunrise Boulevard and Highway 16. These two areas cover 1.94
square miles and contain an estimated 65.2 million tons of PCC-grade aggregate
resources (these figures exclude the active Grech Ranch Pit).

As of August 1999, 15 aggregate mines operated by 8 different mining companies
were producing construction-grade aggregate in Sacramento County, and there are
6 active PCC-grade aggregate mines operated by 4 mining companies. In 1984,

13 mines operated by 7 companies were producing construction-grade aggregate in
Sacramento County, and there were 7 PCC-grade aggregate mines operated by

4 mining companies.

The average annual per capita consumption rate of construction aggregate from
1960 to the end of 1998 was 7.7 tons. That rate was derived by correlating



aggregate production and population in the county for those years. This per capita
consumption rate (7.7 tons) was used to determine the years until depletion (four
years) assuming aggregate exportation (8% to 13%) and importation (6% to 10%)
remain about equal.

e Portions of thiteen ARAs covering a total area of 1,022 acres are within the
identified 100-year FEMA flood zone. The portions of these thirteen ARAs within
the 100-year FEMA flood zone contain 43,138,000 tons of PCC-grade aggregate
resources.

e Two types of clays are mined in Sacramento County; common clay and kaolin clay.
Because common clay is so pervasive throughout the county, only those identified
deposits of kaolin clay have been classified. Much of the current common clay
production within the county occurs as a by-product of aggregate mining operations.

¢ Significant deposits of kaolin clay, also called “fire clay,” occur in eastern
Sacramento County. Approximately 10.6 square miles of fire clay deposits have
been classified in this report; 7.1 square miles of which are classified as MRZ-2 for
fire clay. At historic rates of production and consumption, there are enough existing
resources of fire clay to last for many decades.

e There are 5 active clay pits operated by 3 producers in Sacramento County.

Changes in PCC-Grade Aggregate Mineral Land Classification of
Sacramento County Since 1984

Six new Aggregate Resource Areas (ARAs) classified MRZ-2 have been added
to the mineral land classification of Sacramento County since SR 156 was published in
1988. These changes include the active Grech Ranch Pit (ARA 19), the area at the
intersection of Sunrise Boulevard and Highway 16 (ARAs 13-16), and an area in the
Mather Air Force Base Conversion Project (ARA 2). These ARAs are shown on
Plate 6.

The following table compares 1984 data (from SR 156) with 1999 data (included in this
study) for population, area classified, aggregate production, PCC-grade aggregate
reserves, projected year of depletion for identified reserves and PCC-grade aggregate
resources, the number of permitted aggregate mines, the number of companies
producing construction aggregate, and the number of companies producing PCC-grade
aggregate.



EXECUTIVE SUMMARY TABLE

COMPARISON OF: 1984 January 1999
SACRAMENTO COUNTY 852,600 1,189,056
POPULATION

AREA OF SACRAMENTO COUNTY 351.8 SQUARE MILES 995.7 SQUARE MILES
CLASSIFIED

REPORTED AGGREGATE 5.0 MILLION TONS 8.1 MILLION TONS
PRODUCTION (For 1982) (For 1998)

TOTAL PERMITTED
PCC-GRADE AGGREGATE
RESERVES

57.0 MILLION TONS

52.8 MILLION TONS

CALCULATED YEAR OF
DEPLETION OF PCC-GRADE
AGGREGATE RESERVES

1991

2004

IDENTIFIED PCC-GRADE
AGGREGATE RESOURCES

349 MILLION TONS

202 MILLION TONS

TOTAL PERMITTED
CONSTRUCTION AGGREGATE
MINES

13

15

NUMBER OF COMPANIES
PRODUCING CONSTRUCTION
AGGREGATE

PERMITTED PCC-GRADE
AGGREGATE MINES

NUMBER OFCOMPANIES
PRODUCING PCC-GRADE
AGGREGATE
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PART I—MINERAL LAND CLASSIFICATION PROJECT DESCRIPTION
INTRODUCTION

Sacramento County is in the southern end of the Sacramento Valley and lies
entirely within the Great Valley Province. The western two-thirds of Sacramento County
is characterized by low rolling hills interrupted by meandering stream and river channels
such as the Sacramento, American and Cosumnes river systems. The eastern third of
Sacramento County is adjacent to the Sierran foothills and has more pronounced hills
and more pronounced incised river and stream channels. The county overlies an
alluvial plain consisting of gravel, sand, silt, and clay that range in age from Cretaceous
to Holocene. These sedimentary rock units increase in thickness to the west and
south, and are thickest under the southwestern tip of Sacramento County where they
reach several tens of thousands of feet. Exposures of Sierra Nevadan granite and
Paleozoic bedrock occur along the northeastern and eastern margins of the county
(Plate 1).

Sacramento County has a total area of about 996 square miles of which about
13 square miles are covered with water. The county varies from about 27 miles wide
across its northern boundary, to about 45 miles in width along its southernmost
boundary. It varies in length from about 50 miles on its western flank to about 30 miles
along its eastern boundary (Figure 1). The estimated population of Sacramento County
in 1999 is 1,189,056, and the projected population growth of Sacramento County to the
year 2049 is 2,337,948, an increase of about 97% (California Department of Finance,
1993, 1998). As in any urbanizing region of California, it is hoped that land-use
decisions within Sacramento County be made with the full recognition of the natural
resources in that region. This study provides information about two economically
important industrial mineral resources within Sacramento County: (1) portland cement
concrete-grade alluvial sand and gravel in Parts lll and IV, and (2) kaolin clay resources
in Part V.

Aggregate Resources

In this study, special emphasis is given to aggregate that meets the
specifications used in making portland cement concrete (PCC) and asphaltic concrete
(AC). In this report portland cement concrete-grade aggregate (PCC-grade aggregate)
includes PCC as well as AC because of their similar engineering specifications and
because these two products come from the same source areas. Engineering
specifications for PCC and AC aggregates are more rigorous and more restrictive than
specifications for aggregate used in other applications (such as for base, subbase,
P.G.& E. sand, orriprap). Deposits that are acceptable for use as PCC or AC
aggregate are the rarest and most valuable of aggregate resources. Suitable PCC and
AC aggregate deposits in Sacramento County include high quality and durable alluvial
sand and gravel resources. This classification report describes three sets of databases
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about PCC-grade aggregate in Sacramento County: (1) the location of known PCC-
grade aggregate resources, (2) the quantity of PCC-grade aggregate within those
deposits, and (3) the demand for PCC-grade aggregate within Sacramento County for
the next 50 years.

Kaolin Clay Resources

Kaolin clay has been mined from several sites in the Michigan Bar area of
eastern Sacramento County since the 1860s, and has continued to the present day.
This commodity is extracted from the lone Formation and has been widely used in a
variety of applications. Because of its value, occurrence, and the rapid rate of urbani-
zation within Sacramento County, kaolin clay resources are classified in this report.

Report Background

This study was conducted as specified by the Surface Mining and Reclamation
Act (SMARA) of 1975. SMARA was passed by the California State Legislature in
response to the loss of significant mineral resources due to urban expansion, the need
for current information concerning the location and quantity of essential mineral
deposits, and to ensure adequate mined-land reclamation. To address mineral
resource conservation, SMARA mandated a two-phase process called classification-
designation. The objective of the classification-designation process is to ensure,
through appropriate local lead agency policies and procedures, that construction
materials be available when needed and do not become inaccessible as a result of
inadequate information during land-use decision-making actions.

SMARA mandates that guidelines for classification be developed by the State
Mining and Geology Board (SMGB). The SMGB originally adopted formal SMARA
guidelines on June 30, 1978. Section I.1.a of those guidelines requires the State
Geologist to classify specified areas into Mineral Resource Zones (MRZ). Classification
is the process of identifying lands containing significant mineral deposits, based solely
on geologic factors, and without regard to present land use or ownership. The SMGB
recognizes that construction materials (sand, gravel, crushed stone, and clay) are
produced regionally, are used in every urban area of the state, and require special
classification data.

Section 1.3 of the guidelines requires that classification reports pertaining to
deposits of construction aggregate materials include the following information: (1) the
location and estimated total quantity of construction aggregate available for mining;

(2) limits of the market area that these potential resources would supply; and (3) an
estimate of the total quantity of aggregate material that will be needed to supply the
area for the next 50 years. A copy of the guidelines is printed in California Department
of Conservation, Division of Mines and Geology (DMG) Special Publication 51 (third
revision January, 2000) and can be obtained for $25 from the following address:



Division of Mines and Geology
801 K Street MS 14-34
Sacramento CA 95814-3532
(Telephone: 916-445-5716)

This report includes a partial update of the PCC-grade aggregate resources in
Sacramento County originally published in the DMG Special Report 156 (SR 156)
(Dupras, 1988). SR 156 included an inventory of PCC-grade aggregate resources in
the Cache Creek and American River aggregate production regions located in Yolo and
Sacramento counties, respectively. The area of Sacramento County included in SR
156 is shown in Figure 2. Special Report 156 also included portions of Placerville,
Solano, and El Dorado counties. All of Sacramento County is classified in this report.
Those parts of the adjacent counties that were included in SR 156 are not included in
this report because of recent classification or permitting activities in those areas.

Overview of Classification

The DMG is responsible under SMARA for carrying out the classification phase
of the classification-designation process. Classification for PCC-grade aggregate
entails seven distinct but interrelated steps:

(1)  Determination of Study Boundary: Sacramento County was chosen for
study because the SMGB determined that it is an expanding urban area
and contains important industrial minerals that represent economically
valuable present and future resources.

(2) Establishment of Mineral Resource Zones (MRZ): Based on geologic
appraisals, lands within Sacramento County recognized as significant are
classified as MRZ-2a or MRZ-2b. This classification system is defined in
Part Il of this report titled "California Mineral Land Classification System.”
This mineral land classification is presented on Plates 3-7; Plate 4 is an
index map showing the coverage of the plates of the MRZ-2a and MRZ-2b
areas. This appraisal includes a study of pertinent geologic reports and
maps, field investigations at outcrops and at active and inactive pits and
quarries.

(3) Identification of Aggregate Resource Areas (ARA): Lands known to
contain significant PCC-grade aggregate resources (areas classified as
MRZ-2a or MRZ-2b in Step 2 above) are evaluated to determine whether
or not current uses of these lands preclude possible future mining. Areas
currently permitted for mining and areas found to have land uses
compatible with possible future mining are considered available for
mining. MRZ-2a and MRZ-2b areas which are not yet developed, but
which have Specific Plans approved by local governments, were not
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considered to be available for mining. ARAs which identify available land
are delineated on Plate 6 and described in detail in this report.

(4)  Calculation of Resource Tonnages within ARAs: Investigation and
analysis of on-site conditions, measurement of the area extent of
deposits, drill-hole information, waste-material percentages, and deposit
densities are used to calculate total tonnages of PCC-grade aggregate
reserves (deposits in land owned by an aggregate producer and permitted
for mining by local governments as of January 1, 1998) and resources (all
deposits of PCC-grade aggregate, including the reserves) within each
ARA. Calculations reflect conditions of the deposits as of July 1, 1999
and do not include resource depletion since that date.

(5) Forecast of 50-Year Needs and the Life Expectancy of Current Reserves:
The total tonnage of aggregate needed to satisfy the demand in
Sacramento County over the next 50 years (until 2049) is based on
multiplying the projected population over that period with the average
annual per capita rate of total aggregate consumption from 1960-1998.
Results of this forecast are used to determine the life expectancy of the
county’s current reserves.

(6) Identification of Alternative Resources: Alternative sources of aggregate to
meet the forecasted 50-year demand are identified and briefly considered.

Lead Agency Response to Classification

The SMGB, upon receipt of the classification information from the State
Geologist, transmits the classification report to the appropriate lead agencies and
makes it available to other interested parties. Within twelve months of receipt of the
classification report, each lead agency must develop and adopt mineral resource
management policies to be incorporated in its general plan. These policies will:

(1)  Recognize the mineral classification information, including the
classification maps, transmitted to the lead agency by the SMGB, and

(2) Emphasize the conservation and development of identified mineral
deposits.

This report encompasses all of Sacramento County, and lead agencies with
jurisdiction within the report area are shown in Table 1.



Table 1. Lead agencies that include counties and incorporated city governments within
this report study area.

City of Citrus Heights
+ City of Folsom
City of Galt
City of Isleton
+ City of Sacramento
**+  County of Sacramento

+Agencies that have land classified as MRZ-2a or MRZ-2b for PCC-grade
aggregate within their jurisdiction.

*Agencies that have active aggregate operations within
their jurisdiction.

Agencies with ARAs within their jurisdiction are underlined.




PART {[—CALIFORNIA MINERAL LAND CLASSIFICATION SYSTEM MINERAL
RESOURCE ZONE (MRZ) CATEGORIES

The DMG has classified 995.7 square miles of land within Sacramento County.
Lands classified are presented in the form of Mineral Resource Zones, or MRZs.
Directions for the identification of MRZs are set forth in DMG's Special Publication 51
(SP 51) in the section "Guidelines for Classification and Designation of Mineral Lands"
(Division of Mines and Geology, January, 2000).

The guidelines for establishing MRZs are as follows:

MRZ-1:

MRZ-2a:

MRZ-2b:

MRZ-3a:

MRZ-3b:

Areas where available geologic information indicates that little
likelihood exists for the presence of significant mineral resources.

Areas underlain by mineral deposits where geologic data indicate
that significant measured or indicated resources are present. As
shown on the California Mineral Land Classification System
Diagram (Figure 3), MRZ-2 is divided on the basis of both degree
of knowledge and economic factors. Areas classified MRZ-2a
contain discovered mineral deposits that are either measured or
indicated reserves as determined by such evidence as drilling
records, sample analysis, surface exposure, and mine information.
Land included in the MRZ-2a category is of prime importance
because it contains known economic mineral deposits.

Areas underlain by mineral deposits where geologic information
indicates that significant inferred resources are present. For this
report, areas classified MRZ-2b contain discovered mineral
deposits that are significant inferred resources as determined by
their lateral extension from proven deposits or their similarity to
proven deposits. Further exploration work could result in upgrading
areas classified MRZ-2b to MRZ-2a.

Areas containing known mineral occurrences of undetermined
mineral resource significance. Further exploration work within
these areas could result in the reclassification of specific localities
into MRZ-2a or MRZ-2b categories. As shown on the California
Mineral Land Classification System Diagram, MRZ-3 is divided on
the basis of knowledge of economic characteristics of the
resources.

Areas containing inferred mineral occurrences of undetermined
mineral resource significance. Land classified MRZ-3b represents
areas in geologic settings that appear to be favorable environments
for the occurrence of specific mineral deposits. Further exploration
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work could result in the reclassification of all or part of these areas
into the MRZ-2a or MRZ-2b categories.

MRZ-4: Areas of no known mineral occurrences where geologic information
does not rule out either the presence or absence of significant
mineral resources.

The distinction between the MRZ-1 and the MRZ-4 categories is important for
land-use considerations. It must be emphasized that MRZ-4 classification does not
imply that there is little likelihood for the presence of mineral resources, but rather there
is a lack of knowledge regarding mineral occurrence. Further exploration work could
well result in the reclassification of land in MRZ-4 areas to MRZ-3 or MRZ-2 categories.

MINERAL RESOURCE/RESERVE CLASSIFICATION NOMENCLATURE

Following are definitions of the nomenclature associated with the California
Mineral Land Classification System Diagram (Figure 3). It is important to refer to these
definitions when studying the different resource categories shown on the California
Mineral Land Classification System Diagram. Particular attention should be given to the
distinction between a mineral deposit and a resource and to how a mineral deposit may
relate to resources.

Mineral Deposit: A mass of natural occurring mineral material, e.g. metal ores or
nonmetallic minerals, usually of economic value, without regard to
mode of origin. The mineral material may be of value for its
chemical and/or physical characteristics.

Mineral Occurrence: Any ore or economic mineral in any concentration found in
bedrock or as float; especially a valuable mineral in sufficient
concentration to suggest further exploration.

Economic: This term implies that profitable extraction or production under
defined investment assumptions has been established, analytically
demonstrated, or assumed with reasonable certainty. Adapted
from: U.S. Bureau of Mines and the U.S. Geological Survey (1980).

Reserves: That part of the resource base which could be economically
extracted or produced at the time of determination. For the
purposes of this report, the term reserves, as applied to aggregate
resources, has been further restricted to include only those
deposits for which a valid mining permit has been granted by the
appropriate lead agency.
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Identified Mineral Resources: Resources whose location, grade, quality, and quantity

Demonstrated:

Measured:

Indicated:

Inferred:

are known or estimated from specific geologic evidence. lIdentified
mineral resources include economic, marginally economic, and
subeconomic components. To reflect varying degrees of geologic
certainty, these economic divisions can be subdivided into
demonstrated and inferred.

A term for the sum of measured plus indicated.

Quantity is computed from dimensions reveled in outcrops, trench
workings, or drill holes; grade and/or quality are computed from the
results of detailed sampling. The sites for inspection, sampling,
and measurement are spaced so closely and the geologic
character is so well defined that size, shape, depth, and mineral
content of the resource are well established.

Quantity and grade and/or quality are computed from information
similar to that used for measured resources, but the sites for
inspection, sampling, and measurement are further apart or
otherwise less adequately spaced. The degree of assurance,
although lower than that for measured resources, is high enough to
assume continuity between points of observation.

Estimates are based on an assumed continuity beyond measured
and/or indicated resources, for which there is geologic evidence.
Inferred resources may or may not be supported by samples or
measurements.

Marginal Reserves: That part of the demonstrated reserve base that, at the time of

determination, borders on being economically producible. The
essential characteristic of this term is economic uncertainty.
Included are resources that would be producible, given postulated
changes in economic or technologic factors.

Marginal Resources: That part of the inferred resource base that, at the time of

determination, would be economically producible, given postulated
changes in economic or technologic factors.

Subeconomic Resources: The part of identified resources that does not meet the

economic criteria of marginal reserves and marginal resources.
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MINERAL RESOURCE/RESERVE CLASSIFICATION CRITERIA

To be considered significant for the purpose of Mineral Land Classification, a
mineral deposit, or a group of mineral deposits that can be mined as a unit, must meet
marketability and threshold value criteria adopted by SMGB (Division of Mines and
Geology, January, 2000). The criteria vary for different minerals depending on (1) their
uniqueness or rarity, and (2 ) their commodity-type category (metallic minerals,
industrial minerals, or construction minerals). For example, to be considered
significant, the threshold value of the first marketable product for a metallic ore deposit
(such as a gold deposit) is $1,250,000 1998-dollars, $2,500,000 1998-dollars for an
industrial mineral deposit (such as a diatomite or clay deposit), and $12,500,000 1998-
dollars for a construction aggregate deposit (such as a sand and grave!l or crushed
stone deposit). To adjust for inflation since 1998, each of these values is multiplied by
1.022 (California Department of Finance, Demographic Research Unit, personal
communication, 1999) to calculate the threshold values in 1999 dollars. The results
are:

Metallic Deposits $ 1,278,000

Industrial Minerals $ 2,555,000
Construction Aggregate  $12,776,000
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PART ll—AGGREGATE ECONOMICS, PROCESSING TECHNOLOGY, GOLD
VALUES, GEOLOGY, AND AGGREGATE RESOURCE MINERAL LAND
CLASSIFICATION

This section of the report assesses aggregate resources in Sacramento County.
AGGREGATE ECONOMICS

Overview of Construction Aggregate

Sand, gravel, and crushed stone used as aggregate are termed ‘construction
aggregate.” These commodities provide bulk and strength to PCC, hot mix asphailt,
plaster, mortar, and stucco. Construction aggregate is also used as road base,
subbase, fill, and a host of other similar products used throughout the construction
industry. It provides from 80-100% of the material volume in these products.

An affordable source of construction aggregate is essential to the needs of our
modern society. The economic well-being of urban areas throughout California is
directly linked to the availability of basic construction materials; aggregate is the
preferred infrastructure construction material in Sacramento County and is used in
myriad construction projects. Sand, gravel, and crushed rock are used in two forms:
either loose, or combined with binding agents such as cement or asphaltum. In its
loose form different sizes of aggregate are used for riprap and in foundations such as
for roads, structures, backfill, pipe bedding, and leach fields. Sand and gravel
combined with portland cement to make PCC are employed in a host of construction
applications such as for all-weather freeways, building foundations, aqueducts, dams,
and airport runways. When crushed and coated with heated asphaltum, construction
aggregate is used as hot mix asphalt to make durable all-weather road and highway
surfaces. Hot mix asphalt is more commonly referred to as either ‘blacktop’ or AC.

Society—the consumers of aggregate—generally understands the important
need for construction materials; however, many people do not appreciate the essential
conditions required to develop a potential aggregate mine site. Five general criteria are
needed to establish an aggregate quarry; the first two are controlied by geology, the
next two by physical site conditions, and the final criterion is controlled by societal
values (Banino, 1994):

Quality: The material must have the necessary physical and chemical
characteristics to meet the engineering specifications of its end use.

Quantity: There must be enough material to economically justify the costs of
start-up and operating the mine.

Mineability: The deposit must be economical to mine. The deposit should be
configured and located so that it will not require excessive excavation, permitting,
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reclamation, or processing costs. If a notable deposit of high-grade aggregate
has been built over with houses, freeways, or other structures, it is generally
regarded as being precluded from mining.

Accessibility: Adequate access to the regional transportation network and to
markets must be available.

Permitability: The site must qualify for all necessary governmental permits.

Rarely is in-place aggregate (the raw material) physically or chemically suited for
every type of aggregate use. Every potential deposit must be sampled and tested to
determine how much of the material can meet specifications for specific products, and
what processing is required for marketing. Specifications for various uses of aggregate
material have been established by several agencies, such as the U.S. Bureau of
Reclamation, the U.S. Army Corps of Engineers, and the California Department of
Transportation (CalTrans). These agencies and aggregate operators test construction
aggregate for acceptance by standard test procedures defined by such organizations
as the American Society for Testing Materials, CalTrans, and the American Association
of State Highway Officials.

Most aggregate specifications have been established to ensure the manufacture
of strong, durable materials capable of withstanding the long-term effects of physical
and chemical attack from weathering and use. For example, specifications for PCC and
concrete products limit the use of aggregate materials containing gypsum, pyrite,
zeolite, opal, chalcedony, chert, siliceous shale, volcanic glass, and highly siliceous
volcanic rocks. Gypsum lengthens the setting time of portland cement, pyrite
dissociates to yield sulfuric acid and iron oxide stain, and other substances containing
hydrous silica react with alkali substances in the cement, resulting in deleterious cracks
and ‘pop-outs.’” Alkali-silica reactions in PCC can be minimized by the addition of
pozzolanic admixtures such as fly ash.

Aggregate specifications also call for precise particle-size distributions for the
various uses of aggregate. Aggregate is commonly classified into two general sizes,
coarse and fine. Coarse aggregate is rock retained on a 3/8-inch sieve also called a
“#4 U.S. sieve.” Fine aggregate passes a 3/8-inch sieve and is retained on a #200 U.S.
sieve (a sieve with 200 weaves per inch.) Particles smaller than a #00 mesh sieve are
silt- and clay-sized clasts referred to as ‘plastic fines.” For some uses, such as asphalt
paving, the particle shape and texture are specified. Standard specifications used by
CalTrans require that at least 90% by weight of coarse aggregate (1/4-inch to 3/4-inch
diameter) used as asphalt aggregate has to be crushed particles. Crushed stone is
commonly preferable to alluvial gravel in hot mix asphalt because asphalt adheres
better to broken surfaces, and the interlocking arrangement of angular particles in
crushed stone strengthens the asphalt (California Department of Transportation, 1988).
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Unique Importance of PCC-Grade Aggregate

In this aggregate resource classification study, special emphasis is given to
aggregate that meets the specifications used in making PCC. PCC-grade aggregate
often can be used for AC because of its similar engineering specifications. The material
specifications for PCC and AC aggregates are more rigorous and therefore are more
restrictive than aggregate specifications used in other applications. Deposits that are
acceptable for use as PCC or AC aggregate are the rarest and most valuable of
aggregate resources. Aggregate produced from concrete-grade aggregate deposits
can be, and is commonly, used in other lower quality products. Because of this
versatility, value, importance in construction, and relative scarcity, concrete-grade
aggregate deposits are of major concern when planning for future availability of
aggregate commodities.

Aggregate Demand and Price in Sacramento County

California leads the nation in the production of construction aggregate and has
some of the largest sand and gravel operations in the world. In 1998 it produced sand
and gravel valued at $801 million, and crushed stone valued at $344 million (Kohler-
Antablin, 1999). To illustrate our dependence on aggregate, in California, about 35% of
all processed aggregate is used in building construction, and nearly half of all mined
aggregate is used in road construction and maintenance. California has a network of
about 130,000 miles of roadways. An average of 105,000 tons of PCC-grade
aggregate is needed in the construction of a mile of six-lane concrete freeway, and an
average of 24,000 tons of PCC-grade aggregate is needed in the construction of a mile
of a 2-lane asphalt concrete highway (Schenk and Torries, 1975).

The current aggregate demand in Sacramento County is enormous and has
increased over the years with population growth. The demand for aggregate over the
past 50 years has been chiefly determined by the level of construction activity. From
the late 1930s through the 1970s the demand for construction aggregate in Sacramento
County was particularly high because, in addition to the intense construction of
residential housing and related structures in urbanizing areas, there was several very
large local projects that included Interstates 5, 50, and 80, Folsom Dam, the Folsom
South Canal, Mather and McClellan Air Force bases, and the Sacramento Airport.

Future aggregate demand in Sacramento County will primarily depend on
population growth and its related construction activity. As a result of the continued high
population growth rate, the accompanied urbanization is anticipated to place
heightened importance on competitive land uses. Such competitive [and-use concerns
will place an emphasis on successfully exploiting existing PCC-grade sand and gravel
resources within Sacramento County. Mining these resources will in turn depend on
being able to obtain all the varied governmental permits as well as on several important

15



economic considerations such as distance to market, quality, quantity, rates of
urbanization, ease of mining and processing, reclamation costs, and profit.

Even, when adjusted for inflation and despite rising costs associated with
permitting, labor, competitive land uses, transport, electrical energy, reclamation, and
governmental regulation, the unit price of a ton of concrete-blended aggregate has
remained reasonably priced in Sacramento County over the past 20 years. For
example, a ton of concrete-blended aggregate in 1978 ran around $2.75 per-ton at the
plant; at the time this report was published, it ran about $9.50 per-ton F.O.B. (an old,
although common mining acronym for ‘Freight-On-Board’ meaning ‘at the plant site’).
When adjusted for an inflation factor of 2.639 calculated from 1978 to July 1999, the
1978 per-ton price equates to $7.25 today. This relative price stability is primarily the
result of increased processing efficiency through automation (Rapp, 1975; Dupras,
1988; California Department of Finance oral comm., 1999).

Since the mid 1800s the majority of readily available high-grade sand and gravel
resources in Sacramento County have been lost by urbanization, dredging, aggregate
mining, and riparian habitat restoration. Throughout the 19™ and 20" centuries, most of
Sacramento County’'s aggregate has been supplied by the American River channel and
its associated terraces. Most of these resources are no longer viable for mining
operations (Plates 3 through 6). As a result of the reduced availability of nearby
aggregate resources, it can be anticipated that future prices of aggregate can be
expected to rise. Other factors may also raise the future price of aggregate in
Sacramento County. Notwithstanding the trend of increasing processing efficiency, the
price of aggregate in Sacramento County can be expected to rise due to diminished
aggregate quality, and a corresponding increase in aggregate beneficiation costs, and
increased transport distances from more distant sources.

Mining and Processing Costs

In comparison with other mined minerals, such as crushed stone and metallic
ores, alluvial sand and gravel resources are more cost effective to mine and process.
Sand and gravel are extracted by front loader, washed, sized or "classified," and
stockpiled by conveyor belts and radial stackers. Small operations often employ
portable processing plants. The large aggregate processing plants in Sacramento
County are mechanized, very cost efficient, are designed to be adaptable, and can
accommodate rapid changes in their processing circuit to meet the demand for a wide
diversity of aggregate sizes and products.

In order to amortize the costs of plant construction, permitting, aggregate
extraction, processing, reclamation, taxes, as well as employee and company
remuneration, the average price of concrete-blend alluvial aggregate in Sacramento
County runs about $9.00 to $10.00 per-ton F.O.B. Aggregate transport to the
consumer, however, is commonly as expensive as the F.O.B. cost.
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Transport Costs

There are several reasons why it is preferable to obtain aggregate from sources
near large urbanizing regions, such as the Sacramento metropolitan region. An
important consideration is the minimization of transport costs. The farther aggregate is
transported the more expensive it becomes. Sand, gravel, and crushed stone are low-
value high-bulk volume materials, and the cost of moving such construction aggregate
from the plant to the consumer may exceed the sales price of the product at the plant
site. When compared with the costs of extracting, processing, marketing, and
reclaiming extracted aggregate lands, transport cost is often the decisive factor in
determining if a potential aggregate mine is economically feasible.

The preferred mode of aggregate transport in Sacramento County is by trucks
because they are efficient, versatile, and economical. Trucks can be quickly loaded
with varied aggregate products, and driven to their destination where they can rapidly
dump their loads. Standard three-axle aggregate dump trucks haul between 9 and 12.5
tons (18,000 to 25,000 pounds). Larger tandem-trailer five-axle tractors can haul about
24 to 25 tons (48,000 to 50,000 pounds).

Aside from transport costs, other important considerations that limit trucking
aggregate from distant sources include: increased wear-and-tear on road surfaces,
increased air pollution, added dust, increased noise, and increased traffic congestion.
Generally, the marketing range of a permitted aggregate deposit is often confined by
competition from other aggregate production sites located nearer the consumer. As a
consequence of these transport parameters, the aggregate industry throughout
California is characterized as being highly competitive with operators serving localized
markets. This is especially noticeable in rapidly urbanizing areas such as Sacramento
County.

The following is an example how transport costs affect the final delivered price of
aggregate that takes about 1 hour to deliver. In Sacramento County, a 24-ton load of
blended concrete-mix aggregate at the plant site generally costs between $9.00 to
$10.00 per ton. Hauling a 24-ton aggregate load to a job site at a distance of about 25-
30 miles from the plant—or a round trip of about 50-60 miles—can be assumed to take
5-10 minutes to load the aggregate, 5-10 minutes to dump the aggregate at the job site,
and 35-45 minutes to make the return trip (an average haul time of about 1 hour).
When the remuneration of the truck driver, the costs of the truck amortization, fuel, truck
permits, and insurance are factored in, the final delivered price of a 24-ton PCC-grade
aggregate load hauled one way for 25 to 30 miles will nearly double the final delivered
price, or will commonly run between $350 to $375 when it is delivered to the consumer.

Trucking significant tonnages of PCC-grade sand and gravel from the dredged
tailings east of Marysville into the Sacramento metropolitan area, a distance of about
45 miles along Highway 99, would also significantly add to the final delivered price.
Similarly, transporting PCC-grade crushed greenstone sources in western Amador

17



County into the Sacramento metropolitan area, a distance of about 30-40 miles along
either Highway 104 or Highway 16, would also significantly increase the final delivered
cost. Another problem with these truck transport routes is that they are all relatively
narrow 2-lane highways that are commonly choked with commuter traffic during most
workdays. Significant escalation in transport costs, dust, noise, air pollution, and traffic
congestion from exploiting distant aggregate resources can be avoided by developing
deposits nearest to urbanizing centers.

In sharp contrast with trucking aggregate, the economical marketing range of
transporting cement is very different. Compared with aggregate, cement is a much
higher unit-cost product and can be trucked 250 to 300 miles before the delivered price
doubles. Moreover, cement is quite profitable to ship by sea, and many producers in
developing countries routinely ship cement great distances to industrialized countries.
For example, Thai and South Korean cement costs $10.50 - $14.00 a ton to produce,
and $27.50 per ton to ship it across the Pacific Ocean to the west coast of California
where it can sell for up to $63.50 per ton: a $22 per ton profit margin (The Economist,
1999, p. 66).

AGGREGATE PROCESSING

Future sources of marginal aggregate located in older perched terrace deposits
at considerable distances away from active channels will first need to be extensively
analyzed for use as PCC-grade aggregate. A grid-spaced drilling program combined
with aggregate sampling and industry accepted engineering testing will be needed to
determine the suitability of a proposed aggregate source for PCC-grade aggregate.
Two promising examples of marginal aggregate deposits in Sacramento County include
the extensive dredge tailings in and near Aerojet, and elevated terraces associated with
the Cosumnes River.

Washing, crushing, sizing, stockpiling, and blending of alluvial aggregate are
processes needed to market it. The more processing alluvial aggregate undergoes, the
more valuable it becomes. Similarly, the more processing alluvial aggregate undergoes
the more costly it is to sell at a profit. For example, professional mineral appraisers
rarely value untested in-place alluvial aggregate resources at more than $0.15 to $0.20
per ton. However, once the aggregate has been proven to be of PCC-grade quality,
and processed for concrete-mix it can then be sold for nearly $9.00 to $10.00 per ton
F.O.B. in Sacramento County.

Processing Technology and Its Effect on Aggregate Quality and Costs

California’s mining industry has greatly benefited from advances in aggregate
mining technology, automation, improved mining equipment reliability, and skilled
mining personnel. Innovative technological solutions to mining problems are embraced
as increased pressures are placed on operators to mine marginal alluvial sand and
gravel deposits with minimum impact on the environment. As a consequence,
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technological advances have enhanced mining performance, efficiency, and
profitability. The mining industry has met the combined challenges of rising demand for
high-quality alluvial sand and gravel, while at the same time ensuring enhanced
beneficiation of more-and-more marginal alluvial aggregate resources. During the past
two decades technological advances in aggregate processing, crushing, blasting,
computer automation, equipment reliability, as well as a more technologically savvy
work force have done much to ensure aggregate quality while optimizing production
within rigid cost constraints (Phillips, 1997).

Aggregate mining technology has advanced considerably since the 1970s with
such innovative equipment as automated logic control systems, speed sensors, alarms,
remote shut-off switches, conveyor belt scales, and flowmeters. Satellites, computers,
microprocessors, lasers and a host of other high-tech advances make it more efficient
and economical to mine aggregate despite increased costs of transport, reclamation,
and environmental regulations. Most large aggregate plants in California today are
100% automated and have advanced methods of aggregate extraction and
benefication. The widespread application of computers to aid in extraction, processing,
marketing, and even reclamation design prior to commencing mining have streamlined
all large-scale aggregate operations in Sacramento County. Automated processes
such as conveyor belt tracking, automated aggregate classifying, and concrete and
asphalt loading have dramatically improved the efficiency of many aggregate
operations.

Of continued concern is the demand for high-performance aggregate products
that will meet rigorous engineering specifications—such as gradation, soundness, and
shape parameters—while at the same time confronting the problem of mining more-
and-more marginal alluvial aggregate resources. To resolve this problem, operators
employ a variety of specialized mining equipment such as cone crushers and vertical
shaft impact crushers for cost efficiency purposes.

Vertical Shaft Impact Crushers and Cone Crushers

Many types of alluvial aggregate rock types processed in Sacramento County
contain hard and brittle igneous and metamorphic rocks that tend to shatter when
crushed, producing high percentages of elongated and flat particles. In past years,
particle shape was not an issue when aggregate operators manufactured AC. Current
AC specifications, however, often require a reduction in rounded natural alluvium and
require more cubical-shaped crushed aggregate because it forms a stronger,
interlocking asphailtic texture that resists rutting in pavements. Another significant factor
is that cubical-shaped aggregate particles are less susceptible to degradation than flat
or elongated particles, which have sharp narrow points that can break off during
handling and compaction. Laboratory data show that when the same rock type is used,
flat or elongated aggregate clasts often have significantly higher losses in Los Angeles
abrasion tests than do cubical-shaped clasts.
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Because cubical-shaped coarse and fine crushed aggregate have improved
durability performance when compared with flat or elongated coarse aggregate and
rounded sand, recent engineering requirements, especially for AC, specify that sand-
sized aggregate be more cubical shaped. Additionally, the high costs of manufacturing
sand from more-and-more marginal alluvial aggregate resources are challenges
commonly faced by northern California aggregate operators. In response to this
challenge, industry has designed a variety of rock crusher types to manufacture sand:
cone crushers, vertical shaft impact crushers, cage mills, hammer mills, and ball mills.
The two primary types of crushers preferred by alluvial aggregate operators in northern
California are traditional cone crushers and the newer vertical shaft impact crushers. In
some cases vertical shaft impact crushers are used in conjunction with cone crushers to
produce the desired aggregate products.

The marginal alluvial deposits being mined in Sacramento County have varying
percentages of friable clasts, and are deficient in pea-gravel sized and sand sized
aggregate needed by the construction industry. Vertical shaft impact crushers are
sometimes used by operators to meet the demand for these sizes and to pulverize
friable aggregate clasts into various aggregate products. Vertical shaft impact crushers
reduce stone by propelling rock clasts into one another and into a piece of very hard
and durable “wear iron.” Because the force generated for crushing is related to the
speed and mass of the rock clast, larger cobble-sized clasts are crushed more easily
than smaller gravel-sized clasts. It has a “shattering effect” similar to breaking rock on
an anvil. Vertical shaft impact crushers are capable of producing large percentages of
crushed rock in the size range between “2-inch and 1/8-inch. Another important
advantage of vertical shaft impact crushers is that they produce more cubical-shaped
aggregate clasts, a desired texture for AC applications.

The more traditional cone crushers use a different mechanism than vertical shaft
impact crushers to break rock. In a cone crusher the introduced rock is compressed in
a crushing chamber of wear iron. The chamber consists of an iron bowl and mantle;
these act together in a fashion similar to that of a ‘mortar and pestle.” As it spins, a
cone crusher delivers a consistent crushing pressure to the introduced rock.
Comparisons between the tried-and-true cone crushers and the newer vertical shaft
impact crushers generally hinge on three variables; (1) the desired aggregate product,
(2) the percentage of waste material generated, and (3) the lowest costs to own,
operate, and maintain a crusher that is commonly measured by per-ton of product.
Impact crushers that process out undesirable soft or friable aggregate are an example

of how once marginal aggregate are currently economically processed and upgraded to
PCC-grade.

Alluvial Sand and Gravel Versus Crushed Stone Aggregate
The preferred use of one aggregate material over another in construction

practices depends not only on specification standards, but also on economic
considerations. Alluvial gravel is preferred to crushed stone for concrete aggregate
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because of important economic considerations. In comparison laboratory tests,
however, it is found that concrete strength and durability are similar with concrete made
of alluvial sand and gravel as compared with concrete made of crushed stone.

Crushed stone can readily replace rounded alluvial sand and gravel for concrete
applications in regards to strength and durability when both are of concrete-quality.
Nevertheless, there are four reasons why alluvial aggregate is preferred over crushed
aggregate for use in PCC: '

(1)  Concrete flatwork that entails trowling—such as in the finished
construction of driveways, sidewalks, and swimming pools—is much
easier when rounded alluvial sand and gravel are used to provide the
desired smooth-textured finish. The use of crushed stone in flatwork
entails finishability problems and is more tedious because it requires more
care and time (and in the construction business “time is money”).

(2) Compared with alluvial sand and gravel, crushed stone tends to have a
rougher surface texture, and the clasts are more angular in shape. As a
result when crushed rock is used, the concrete mix requires more cement
and water, and is more difficult to mix, pour, and place. Additional cement
amounts to a quarter of a 94-pound sack per-cubic-yard of concrete and
adds an additional cost of about $1.25 per yard of mix. In some large
concrete projects, engineers must make sure all of the air pockets within
the concrete are eliminated, and it takes more effort to eliminate air
pockets in concrete when crushed stone is used. Customary placement
of concrete is accomplished with pumper trucks, however, crushed-rock
concrete tends to increase the abrasion on the cylinders, hoses, and
tubes.

(3)  Crushed stone costs more, as much as $1 per-ton or more F.O.B. in some
northern California marketing regions, than comparable alluvial sand and
gravel aggregate because of the additional stages of extraction and
processing.

(4)  Crushed stone entails additional processing problems and undesirable
environmental parameters such as blasting, increased fugitive dust, and
increased noise resulting in additional governmental permits.

Manufactured Sand

There are basic acceptance requirements for sand sizes whenever aggregate is
used in construction projects. High-quality durable sand-sized aggregate is a
necessary ingredient for producing PCC (usually with a 25-30% sand fraction), and hot-
mix AC (usually containing a 15-20% sand fraction). Sand sizes used in PCC and AC
commonly range from coarse sand (3/8-inch) to very fine sand retained on a No. 100
mesh sieve (sand sizes of about the diameter of a sentence period). There are two
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sources for obtaining sand-sized aggregate—from alluvial deposits and from
manufactured sand. Because mining operations are currently occurring in older
channel terraces that have undergone extensive in-place weathering, the deposits are
generally deficient in useable sand sizes and must manufacture sand to meet demand.

Crushing rock to manufacture sand is much more expensive than separating
sand from alluvium. Reducing rock to sand sizes, particularly hard or abrasive rock—
such as granite, diorite, or quartzite—dramatically increases crusher wear and
maintenance costs. Within Sacramento County, manufactured sand is commonly
obtained from reducing boulder- and cobble-sized rocks. As rocks, these clasts are
most often combinations of several minerals. However, by the time such rocks are
crushed down into sand-sized fractions, each sand grain is composed of a single
mineral. For example, in naturally occurring alluvial deposits within Sacramento County
the sand-sized fraction commonly contains grains of pure quartz, feldspar, hornblende,
augite, magnetite, biotite, and garnet.

Manufactured sand is quite expensive to produce and requires costly equipment;
manufactured sand is often the single most expensive factor in processing aggregate
for PCC and AC. Estimates of manufactured sand are as much as $1.50 per ton more
than processing equivalent sizes of alluvial sand. Moreover, it is more expensive to
produce sand-sized aggregate than it is to produce more course-sized clasts. For
example, it is commonly more than twice as expensive to manufacture PCC-grade
coarse sand and pea-gravel (3/8-inch) sizes than it is to make a 2-inch diameter cobble
product from crushed rock. Additionally, to manufacture sand, there is increased
associated fugitive dust and noise concerns. For these reasons sand-sized and pea-
gravel aggregate from naturally occurring alluvial deposits are much preferred over
similar-sized manufactured aggregate from crushed rock resources.

Sand-sized aggregate, generally referred to as ‘fine aggregate’, is defined as
particles that are about 3/16-inch in diameter and smaller. Particles greater than 3/16-
inch in diameter are referred to as ‘coarse aggregate.” Sand is an essential ingredient
in PCC and AC. Historically, there has been a deficiency of sand sizes and pea gravel
sized aggregate in the alluvial terrace deposits of Sacramento County. However, there
has been an increased demand for high-quality sand-sized gradations due to the rapid
growth of PCC and AC products that require rigid sand-sized engineering
specifications. Additionally, AC engineering specifications are also requiring more
angular sand. These factors are increasing the demand for manufactured sand.

In future years, it may become expedient for operators in Sacramento County to
process crushed stone at increased distances from urban areas for use as aggregate.
New processing technologies for crushed stone quarries have also become more
mechanized and cost efficient during the past decade. The application of global
positioning systems (GPS) has improved the accuracy and efficiency of placing blasting
grids at quarries. New drilling rigs equipped with GPS now enable miners to sink blast
holes in rock without manually marking the hole sites. Geographic information system
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(GIS) map displays are increasingly being used to illustrate current mine layout and to
propose future mining operations and final reclamation design in operating crushed
rock quarries. Additionally, GIS maps can be rapidly and efficiently customized to suit a
variety of different formats depending on the interest or demand. In-tandem uses of
GPS and GIS enable operators to mine and reclaim areas with more precision than
previously. For example, surveyors create mine maps by walking the site while wearing
computers in backpacks that incorporate a global positioning system and a geographic
information system. The survey electronically records and stores coordinate data from
orbiting satellites. The final product is an accurate map that can then be used to
calculate reserve and resource tonnages.

FACTORS RELATED TO AGGREGATE ECONOMICS
Recycled Asphalt and Concrete

Recycling PCC and AC have become common practice within Sacramento
County and the uses of these recycled materials are expected to grow. It is often more
efficient and cost effective to recycle these materials rather than paying expensive
tipping fees at land-fills. The increased use of recycled asphalt and demolition concrete
during the past 20 years has helped to extend the life of virgin aggregate reserves and
resources.

All large aggregate producers in Sacramento County recycle asphalt and
concrete to a limited extent and have successfully done so for several years. Currently,
recycled materials make up less than an estimated 6% of the annual aggregate
production in Sacramento County. Most large consumers of PCC, such as CalTrans,
specify that no recycled material will be accepted for use in such common projects as
concrete-surfaced roads or bridge abutments. However, recycled AC and PCC
materials are gaining popularity and are increasingly being accepted as base, subbase,
and fill construction materials. Recycled PCC and AC in Sacramento County are used
primarily as subbase and base aggregate. Generally, AC is primarily recycled for use
as subbase and base materials because increased air pollution would result if
significant amounts of recycled asphalt were used to make new hot-mix AC. Often,
portable plants are moved to where old concrete structures are being demolished, the
rebar is separated out, the concrete rubble is crushed to the appropriate sizes, mixed
with conventional aggregates, and successfully used in base or even in new concrete
mixtures.

Engineering tests on concrete made with recycled aggregate show that it can be
useful for limited concrete applications. Concrete made with 100% recycled aggregate,
however, does not have the compressive strength or the desired mix control when
compared with concrete made with conventional aggregates. Concrete made with
100% recycled aggregate requires strict mix design specifications (often determined by
trial-and-error), often requires about 5% more cement in the mix, and is of lower density
because of the lower specific gravity of the old cement mortar attached to the
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aggregates. Additionally, there is up to a 20% reduction in tensile strength and the
water requirements are unpredictable; the resultant mix is commonly hard to pour and
finish. Nevertheless, additives of conventional aggregates mixed with lesser
percentages of recycled concrete have been proven quite acceptable for such projects
as sidewalks and concrete pads for housing (Hansen, 1992).

Vernal Pools

Vernal pools are small ephemeral ponds that fill with winter rain, bloom in the
spring, then dry out and remain dormant throughout the summer and fall. Prior to the
1970s, vernal pools were called ‘hog wallows.” Both Teichert Aggregates and Granite
Construction are spending considerable time and effort reclaiming mined aggregate
sites back into vernal pool habitats in north-central Sacramento County. Increasingly,
vernal pool areas in Sacramento County have become a source of tension between
environmentalists, who want to preserve them, and developers, growers, and miners,
who want to develop them. Some vernal pool animal species are listed by the federal
government as endangered and are protected.

By-Product Gold from Construction Aggregate

The placer gold deposits that occur in alluvial gravels in Sacramento County
originated from hydrothermally emplaced gold-bearing lode quartz veins that formed
during the Jurassic in various Paleozoic and Mesozoic metamorphic and granitic rock
types within the Sierran Foothills Belt (Curtis and others, 1958). Over the intervening
150 million years since its emplacement, the rising Sierra Nevada in combination with
weathering processes eroded these lode gold-bearing rocks, and streams transported
the placer gold downstream to where it was redeposited within alluvial gravels.
Massive amounts of gold-bearing alluvial sediments gradually accumulated in the
eastern margins of the Sacramento Valley.

Undredged alluvial sand and gravel deposits in eastern and central Sacramento
County contain placer gold. However, current mining and reclamation costs make it
uneconomical to recover the placer gold from these alluvial deposits unless the gold is
recovered as a by-product of sand and gravel mining. When alluvial sand and gravel
are processed for aggregate, it is often economical to extract placer gold. Most
aggregate operations in Sacramento County that extract sand and gravel from
undredged deposits also recover by-product placer gold values that generally range
from $0.35 to $0.75 per cubic yard of processed aggregate when gold is at $300 per
ounce (Thompson, 1992). In the current competitive economic environment, placer
gold recovery has become an important source of revenue for aggregate mining
operations. In addition to the inherent value that high-quality alluvial resources have,
operators often find it economically viable to consider a by-product gold recovery circuit
when planning on extracting undredged alluvial materials for aggregate. The
procedures to determine the gold content, recovery methods, necessary equipment and
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flex your power!?
Be energy efficient!
DISTRICT DIRECTORS pate:  November 18, 2011

MALCOLM DO(JGHER'T\W\

Acting Director

Aggregate Resource Policy Statement and Tools

This memo is in response to multiple requests from resource developers, planning departments,
and California Department of Transportation (Caltrans) staff about our policy toward mining
projects. It clarifies the policy and provides tools for districts to encourage an increased supply
of aggregate materials statewide.

Our policy is that Caltrans will continue to work with local and State agencies to help gain
approval of new aggregate mining sites throughout the state, acknowledging the need for an
increased aggregate supply. As a responsible agency under the California Environmental
Quality Act, however, we do not endorse specific mining projects. In light of this, Caltrans will
provide the technical assessment and information pertaining to availability locally as well as
infrastructure needs of aggregate projects in your region, including education of local
stakeholders and early public engagement regarding long-term aggregate issues.

The following tools are attached to aid you in this regard:

¢ A sample letter that can be addressed to our local and regional transportation planning
partners. This letter outlines our policy toward mineral resource development in general.

e The 2011 update of the Construction Aggregate Supply Limitations Fact Sheet.

e The 2006 Department of Conservation Map Sheet 52, which shows the permitted
aggregate materials supply in relation to projected demand over 50 years.

The above tools were developed in support of an ongoing consortium known as the Aggregate
Availability Group. This group, as per its 2009 charter, includes management and staff-level
representatives from the Caltrans Divisions of Planning, Design, and Construction, the California
Business, Transportation and Housing Agency, the California Department of Conservation, the
California Construction and Industrial Materials Association, and the Governor’s Office of
Planning and Research. One of the main goals of this effort has been to produce maps and other
tools to engage the public, legislators, and local jurisdictions. These staff will apprise you of
new materials as they become available.

“Caltrans improves mobility across California”™



District Directors
November 18, 2011
Page 2 of 2

Please take the time to review the attached tools. This issue is as important as ever, and it is my
hope that ongoing collaboration will help us secure the resources that we need to provide world-
class transportation options for years to come.

Attachments:
(1) Sample Policy Statement Letter
(2) Construction Aggregate Supply Limitations Fact Sheet
(3) Department of Conservation Map Sheet 52, Aggregate Availability in California

“Caltrans improves mobility across California



. . ] R Attachment 1
STATE OF CALIFORNIA—BUSINESS, TRANSPORTATION AND HOUSING AGENCY nor

DEPARTMENT OF TRAVSPORTATION

<DISTRICT>

<ADDRESS>

<CITY. STATE. ZIP>

<PHONE> Flex your power!
<FAX > Be energy efficient’

<WEB URL>

<DATE>

<Name>

<Title>

<Organization>

<Street Address>

<City, State, Zip Code>

Dear<RECIPIENT>:

As you are aware, aggregate resources play a vital role in our efforts to build and improve our State’s
infrastructure. Indeed, our State’s mineral resource development is essential to our economic well-
being, as well as our intentions to grow more rwponsibly and provide the safest, fastest, and most
efficient transportation options possible. While it is important that we find ways to meet our current
needs for construction materials, we must also antlclpate future demand and expand our aggregate
supply in an environmentally appropriate and culturally circumspect manner. In doing so, we
prepare our future generations to navigate the challenges that our State will face as population
increases and accessible resources grow scarce.

Throug,houl the State, attention is bemg given to what is increasingly seen as an urgent resource
issue. The recently enrolled Assembly Bill 566 (Galgiani, 2011) codified several legislative findings,
among them that mineral extraction is essential to the needs of society, and that the development of
local mineral resources is vital in reducing truck emissions in our State.

The California Department of Transportation (Caltrans) continues to coordinate with public decision-
makers, the construction industry, and government officials in exploring opportunities to improve the
reclamation and permitting processes and increase California’s aggregate supply. While the pressure
for resources has eased for the last three years due to a sharp decline in residential construction, the
transportation sector continues to build projects and the housing market is showing signs of regaining
strength. This is not a time to relax our efforts, but to redouble them in anticipation of full economic
recovery.

In the last five years, Caltrans has delivered approximately 1,700 highway projects worth $19 billion
that were moved into construction. There are currently 825 construction contracts underway with a
contract value that exceeds $10 billion. Highway projects are only one part of the story, however, as
local and regional agencies continue to maintain and improve the roads in their jurisdictions.

In addition to the outlay of the traditional transportation agencies, the California High Speed Rail
Authority expects to break ground on the first 179 mile stretch of its high-speed railway in fall 2012.
This section, from Merced to Bakersfield, will require over five million tons of sand, gravel, and
crushed stone, which is about four percent of the total production that the State saw in 2009.

With the passage of SB 391 (Liu, 2009) and SB 375 (Steinberg, 2008), Caltrans and local

“Caltrans improves mobility across California™



Recipient
November 18, 2011
Page 2

transportation agencies were challenged to conceive of new ways to reduce greenhouse gas (GHG)
emissions while providing world class transportation facilities for our constituents. The statewide
modal plans and Regional Transportation Plans, which shape California’s transportation future,
outline extensive improvements to the current system. Yet, between long truck hauls averaging 50
miles and international importing of materials, the GHG impact of aggregate delivery continues to
mount. An increased aggregate reserve that is closer to construction sites is key to addressing our
dire air quality and climate change concerns.

While we are cominuing to work with local and State agencies to help gain approval of new
aggregate mining sites throughout the state, there is still much to be done to ensure that these
essential resources will be available for development in the far reaches of our long-range plans. |
would like to encourage you to explore new strategies to increase aggregate reserves in your reglon
including education of local stakeholders, early public engagement, and willingness to collaborate in
the mitigation of environmental and transportation system impacts from aggregate production and
distribution.

The attached Fact Sheet provides information on the potential economig, social, air quality, and
environmental factors that are affected by local aggregafc supply. This is a good starting point for
collaborative discussions that aim to find solutions to issues regarding aggregate availability. Also
attached is a map that shows statewide aggregate supply and demand

Finally, I would like to invite you to contact <CALTRANS DISTRICT REPRESENTATIVES>
(http://www.dot.ca.gov/localoffice.htm), who are available upon request to speak at public meetings
in your area regarding the importance of increasing California’s aggregate supply in an
environmentally sustainable manner. While the permitting of new mining facilities must be done
with attention to all of the possible impacts to surrounding areas, Caltrans encourages the
development of new sources for construcuon aggregate. Our economy and our environment depend
on it

Please share this mformatlon wnth your planmng commissions, city councils, and county boards of
supervisors.

Thank you in advance for helpihg to improve mobility across California.

Sincerely,

<Signature Block Name>
District Director

Attachments:

(1) 2011 Construction Aggregate Supply Limitations Fact Sheet
(2) Department of Conservation Map Sheet 52, Aggregate Availability in California

“Caltrans improves mobility across Califorma”



Attachment 2

Construction Aggregate Supply Limitations
Some Estimates of Economie Impact-November 2011

e Aggregates are low-value, heavy-weight building materials used in construction, including sand,
gravel, crushed stone, and recycled concrete. Aggregates are mined and either used as raw
material (for example, as foundations) or serve as composite materials in the production of
concrete and asphalt. The main end markets for aggregates include private residential
construction (34 percent), commercial construction (17 percent), and public infrastructure
projects (43 percent, including 26 percent for public highways, streets and transit).

e Aggregates are usually shipped from quarries or production sites close to their end market
because transportation is a major element in the cost of delivered aggregates and the cost depends
on the distance of the delivery. According to the industry, shipping costs for aggregates can
outweigh production costs if the material is trucked more than 20 miles.' Permitting new
aggregate sites would lead to shorter haul distance to minimize transport/shipping cost.

¢ According to the California Geological Survey (CGS), California has an estimated 74 billion tons
of aggregate resources underlying mineral lands classified by the State Geologist. However, only
about six to seven percent have actually been permitted by local agencies for mining activities.
Permitting of mining sites is difficult and time consuming due to environmental, land
development, and zoning laws, and could take between five and ten years. At the current rate of
production, available aggregate supply in some areas in the State could be depleted in a decade.

e According to the California Department of Finance, housing construction activity in California
more than doubled between 1996-2005, the longest sustained growth period in recent history: but
experienced more than 80 percent decline during 2006-2009 (from 209 to 36 thousand units).
Despite a 23 percent rebound in housing construction spending in 2010, overall construction
industry in California remains depressed. This has contributed to a significant reduction in both
production and value of construction aggregate in recent years.

o According to the CGS, California produced 133.5 million tons (valued at $1.4 billion) of
construction sand, gravel, and crushed stone in 2009, compared to 237.3 million tons (valued at
$1.9 billion) in 2006, an almost 44 percent drop since 2006. The transportation of 133.5 million
tons of construction aggregates generates about 5.3 million truckloads (@) 25 tons per truck), or a
total of 10.7 million truck trips a year (including empty trucks returning to the aggregate sites)
related to the transportation of construction aggregates in the State.

e According to the Teichert Construction and West Coast Aggregates, Inc. the average hauling
distance for aggregates in California may be as high as 50 miles. Truck transportation accounts
for about 99 percent of shipping aggregates for 40 miles or less.” At an average 50-mile distance,
the total aggregate-truck VMT would be 535 million miles per year (10.7 million trucks x 50
miles).

e Let us assume that permitting additional mining facilities would reduce the average hauling
distance from 50 to 35 miles statewide. Using an average hauling distance of 35 miles, the total
annual aggregate-truck miles of travel would be 375 million miles (10.7 million trucks x 35
miles). The |5-mile shorter hauling distance would reduce aggregate-truck miles of travel by
160 million miles per year (535-375), and annual diesel fuel consumption by 20 million gallons
[using California Air Resources Board (CARB) diesel fuel consumption rate of 0.13 gallons per
vehicle-mile at 55-60 mph speed].

! Therese Dunphy, “Evening the Playing Ficld.” Aggregates Manager, August 2006,
? Tina Grady Barbaccia, “Off-highway Transportation,” Adggregates Manager, July 2006.



A recent University of California, Berkeley study” confirms that the most likely, and dominant,
effect of the opening of new sites for the production of construction aggregates would be a
reduction in truck miles of travel for hauling aggregates (i.e., new quarry will be located closer to
the users to minimize transportation costs), thus a reduction in emissions from trucks.

Based on the CARB emission factors estimates, and assuming an average 55-60 miles per hour
speed, a reduction of 160 million miles of truck travel (or 20 million gallons of diesel fuel
consumption) would reduce truck emissions (CO, NOx, PM10, SOx, VOC, and CO2) by about

22,436 tons a year.

The total transportation cost of aggregates (at $0.10 per ton per mile) shipped 35-miles average
distance throughout California would be $936 million (10.7 million trucks x 25 tons x 35 miles x
$0.1), and over $1.3 billion if shipped an average distance of 50 miles. The statewide
transportation cost savings of reduced hauling distance would amount to $376 million a year (or a
30 percent cost savings).

The California Department of Transportation (Caltrans) estimates that on average, about $2.5
billion is spent on State and local capital outlay projects cach year, and on average, aggregates
account for 8-10 percent of total project costs, or about $250 million annually. A 30 percent
increase/decrease in shipping cost of aggregates would increase/decrease the total annual project
costs by $75 million per year.

The reduction in aggregate-related truck miles of travel would also reduce traffic congestion and
traffic accidents on roads, but these impacts would be difficult to estimate. An additional benefit
from truck trip reduction would be reduced pavement deterioration. Caltrans expects to spend
about $700 million annually on pavement rehabilitation projects. Assuming trucks account for
60 percent of the pavement damage on the State highways, and aggregate-trucks on average
account for 5 percent of all heavy truck travel on the State highways, the trucks shipping
aggregates would account for about $20 million of cost savings in the pavement rehabilitation
each year.

Project delays due to lack of aggregate supply in the area, would also result in project cost
escalation and reduced user benefits (reduced travel time and accidents) that would have
otherwise been generated. A delay of 10 percent of the projects (or $250 million in capital outlay
expenditures) for one year would increase the cost of the State and local capital outlay program
by $13 million a year (at 5 percent average cost escalation factor).

Generalizing, and pro rating, the user benefits estimated for the 2008 Interregional Transportation
Improvement Program projects, a delay of ten percent of the capital outlay program for one year
could also cost California about $97 million in increased roadway congestion and traftic
accidents.

In conclusion, the overall picture may indicate that the concerns over the limited supply of
construction aggregates may have eased for now due to the severe housing decline and economic
slowdown. However, over the long run, with the eventual housing and economic rebound, the
supply-demand imbalance will continue for many areas. Meanwhile, for some specific localities and
construction projects, the challenge of adequate and cost-effective supply of construction aggregates
persists.

3 peter Berek, A Note on the Environmental Costs of Aggregates,” Working Paper No. 994, Dept. of Agricultural and Resource

Economics and Policy, University of California, Berkeley, January 2005,

2



Attachment 3

3o asme mmsny s s
4 PoR00e 0k S, B 0 LA B ST SR AR, SRS Y YR BRI sasp e s somse 75
o e e et B F RS BT T S AMSREAT AT KL P 3k

AGGREGATE AVAILABILITY IN CALIFORNIA

Fifty-Year Aggregate Demand Compared 1o P Aggregate R

By
Susan L. Kohier

Department of Conservation
California Geological Survey

December 2006

= By
L L Buschand RV e
S Doy and Map Layout By
Mhitor: F onmece

Tty Your Aggpegate Dovmand € amparmd > Fermtio 30 1ot S e o 1k b e By e Armsa VR Short Term Agoregetn Sty

AT wyate Tasasces’ Pt e

Vo e g m Khonn B o 56 o S S VS r

20 5 Jamry GO 0 b o ety e B g 4 16 g At 23 % 8 4200 r 1 v o o sd onaisan g - e
Smal The 86 qame oty ovwn.

s
rch e en iy a0 SR 3 F M il PRI
prstptamen

o ST PRpURT PP ——
et ST wmsa) st

A AT e e
e .
O3 sa v toms o vom

/ ’ N A5 i ik Ao

- AN T e
[ —
ittt R,
phoey
7109 e e st v i dernt AR
R -
foim e paiid ooyt
[t
Fugasetion
S S ——
o e
N Y T e

ey e @5 00 ot ARt g ki, 1d

i s 0t 38 P L 156 ot e
Pty

B e g i riepesaving







Carli Expansion Project Air Quality and Climate Change Impact Assessment

APPENDIX C

TECHNICAL REPORTS FROM THE CERTIFIED
2008 FEIR



17 SUMMARY OF IMPACTS AND THEIR DISPOSITION

SIGNIFICANT EFFECTS WHICH CANNOT BE AVOIDED

Approval of the project will result in several significant effects in the areas of aesthetics,
air quality and climate change that cannot be avoided. These effects are as follows:

AESTHETICS (CHANGES TO THE LANDFORM)

e The project will irreversibly change the landform from gently rolling to a 70-75 foot
deep mining pit. There is no feasible mitigation to reduce this significant aesthetic
impact.

AIR QUALITY

e The project’s particulate emissions would exceed result in exceedance of California
ambient air quality standards. Soil wetting, chemical dust suppressants, and other
management practices can help reduce particulate matter impacts; however, even
with these practices impacts are significant and unavoidable.

e The project's NOx emissions would exceed thresholds established by the
Sacramento Metropolitan Air Quality Management District (SMAQMD). The
SMAQMD has suggested mitigation to reduce impacts; however, not below
significant levels.

CLIMATE CHANGE

e The project is expected to annually contribute 2041.4 metric tons of CO, to the
atmosphere during its expected 12 year lifetime. Mitigation to reduce the project’s
greenhouse gas emissions is proposed consisting of 75% “soft” and 25% “hard”
mitigation and will result in both qualitative and quantitative reductions and offsets.
However, even with the described mitigation, this project’'s cumulative climate
change impacts are considered significant and unavoidable.

SIGNIFICANT EFFECTS WHICH CouULD BE AVOIDED WITH
IMPLEMENTATION OF MITIGATION MEASURES

Approval of the project will result in the following significant effects in the areas of land
use, aesthetics, public services, public safety, traffic, noise, geology and soils, ground

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
And Reclamation Plan Amendment 17-1 07-UPB-CZB-REB-0397



17 - SUMMARY OF IMPACTS AND THEIR DISPOSITION

water hydrology, surface water hydrology, biological resources and cultural resources,
which could be avoided with implementation of mitigation measures:

LAND USE

e The project has the potential to create significant nuisance impacts upon three
nearby residences. While mitigation measures will reduce nuisance impacts to a
less than significant level, the proposed mining activities will nonetheless remain
noticeable to surrounding residents and it is acknowledged that these impacts are
perceived differently by various individuals.

AESTHETICS (OVERALL VISUAL IMPACT)

e The overall visual impact of surface mining can result in potentially significant
aesthetic impacts due to removal of vegetation and soil, and due to the visibility of
mining equipment. Mitigation has been included to reduce impacts to less than
significant including implementation of the proposed reclamation and mining plans
or substantially similar plans that contain elements that assure the at-grade
protection of Laguna Creek, the continuation of the Laguna Creek Corridor
Preserve, and the enhancement and revegetation of the preserve area through
creek meandering and native revegetation.

PuBLIC SERVICES

e Mining could eliminate the functionality of the planned alignment of the future
Laguna Creek Interceptor, Section 4 (LC-4) for gravity sewer service. Mitigation to
reduce impacts to less than significant includes site reclamation performed in a
manner that will accommodate future gravity construction of the Laguna Creek
Interceptor through the project site.

e Mining in the vicinity of Laguna Creek could result in the loss of this resource for use
as a planned off street pedestrian/bicycle/equestrian trail. Mitigation to reduce
impacts to less than significant includes dedication of land to the Southgate
Recreation and Parks District for the planned Laguna Creek bicycle, pedestrian and
equestrian trail system in cooperation with the Sacramento Valley Open Space
Conservancy (SVOSC) to determine areas that will provide limited public access
from the trail to the surrounding Laguna Creek Corridor preserve, consistent with the
needs of species..

PuBLIC SAFETY

e Mining can result in unstable slopes resulting in slope failures. This can damage
property and harm people. With mitigation, stable slopes will be achieved and no
public safety impacts are expected from slope instability. Further, required fencing
and warning signs will prevent the inadvertent entry of the public into the mining
areas. The required reclamation plan and financial bonding assurances will ensure

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
And Reclamation Plan Amendment 17-2 07-UPB-CZB-REB-0397



17 - SUMMARY OF IMPACTS AND THEIR DISPOSITION

that the site is returned to a stable landform even if the mining company were to
abandon the site.

TRAFFIC

e The concentration of heavy haul trucks utilizing the site may impact nearby
structural paving materials and reduce pavement life and serviceability. This
potentially significant impacts can be reduced to less than significant levels with
mitigation requiring the applicant to make repairs caused by the mining trucks.

e Mining can result in slope failures with the potentially significant impacts of
reducing the structural integrity of the roadway or causing roadway failures. As
discussed in the Geology and Soils chapter, a 30 foot setback is considered
sufficient to minimize the risk of slope failure to surrounding uses and would
reduce impacts to less than significant. .

NOISE

e The noise generated by overburden removal and normal mining activities at the
site would be expected to exceed the nighttime median noise level standard at the
nearest residences. Mitigation for both of the above conditions will reduce impacts
to less than significant and specifies that both overburden removal and mining
operations shall be limited to the daytime hours (7 a.m. — 10 p.m.).

GEOLOGY AND SOILS

e During and after mining the project could result in unstable slopes that pose a
hazard to people, roadways or property. Mitigation has been included requiring a
minimum of 1.5:1, horizontal:vertical, reclaimed pit side slopes, proper compaction
and erosion protection.

e The project may impact paleontological resources by uncovering and disturbing
fossils. Mitigation requiring an action plan, in the event of discovery, to assess
and/or preserve the fossils will reduce impacts to less than significant.

e Post reclamation, the project may not support agriculture as proposed unless the
site is restored for agricultural purposes. Therefore mitigation has been included to
require that mining and reclamation activities are conducted in a manner which, at a
minimum, maintains the existing agricultural value of site soils.

GROUND WATER HYDROLOGY

e The travel distance for infiltrating surface water and any associated pollutants will
be lessened as a result of the mining operation, increasing the risk of groundwater
contamination. Mitigation regulating the application of toxics and pollutants to the
pit floor and the requirement for an Agricultural Management Plan for any

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
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agriculture other than non-irrigated pasture has been included and will reduce this
impact to less than significant.

SURFACE WATER HYDROLOGY

Laguna Creek floodwaters could enter the mining pit, resulting in headcut erosion
that could breach the banks of Laguna Creek. Therefore a temporary flood control
berm is proposed along the east bank of the creek and the southern property line.
However, this confinement of the creek would increase the floodplain to the west of
the creek and therefore a temporary detention basin is proposed on the existing
mining site north of Florin Road. Mitigation requiring this design would reduce
impacts to less than significant.

Post mining Laguna Creek’s flows and floodplains could be altered if the flow of
water into the abandoned pit is not controlled and the restored creek may not have a
stable stream bed, bank or meander belt. Mitigation that would reduce these
impacts to less than significant includes implementation of the proposed reclamation
plan and installation of a side channel weir as described in the Drainage Study in
order to provide flood storage similar to the pre-project conditions such that creek
levels are equal to pre project condition and design of the low-flow meander belt
such that it maintains a natural stability of the stream bed and bank relative to width,
depth and meander.

The project proposes a temporary detention basin that could potentially attract
wildlife hazardous to aircraft operations within five miles of Mather Airport. Potential
bird air strike impacts would be reduced to less than significant levels with mitigation
that includes building a steep sided basin, controlling vegetation around the basin,
monitoring for wildlife attraction and actively discouraging wildlife (birds) from
utilizing the basin if it proves to be an attractant.

BIOLOGICAL RESOURCES

Foraging habitat for a variety of raptors and birds, including but not limited to, the
short eared owl, tricolored blackbird, Swainson’s hawk and burrowing owl, would be
removed as active mining progresses. With mitigation requiring, phased mining,
concurrent reclamation, and the restoration and enhancement of the Laguna Creek
Corridor this impact is reduced to less than significant.

The project will result in impacts to 8.93 acres of seasonal wetlands, 2.58 acres of
man-made ponds and 0.15 acres of vernal pools. The vernal pools are presumed to
contain federally protected branchiopods. With mitigation this potentially significant
impact can be reduced to less than significant.

Mining will destroy potential nesting habitat for tricolored blackbirds. Mitigation
requiring pre construction surveys and avoidance of active colonies will reduce this
impact to less than significant

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
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e Mining the site could result in direct take of an active burrowing owl burrow. This is
a potentially significant impact which can be reduced to less than significant with
mitigation requiring pre-construction surveys and adherence with CDFG guidelines.

e The site contains habitat suitable for ground nesting raptors and other migratory
birds that would be destroyed in the course of mining. Mitigation requiring pre
construction surveys and avoidance of active nests will reduce this impact to less
than significant

e Mining will occur within 30 feet of an elderberry bush (habitat for the valley
elderberry longhorn beetle) which may result in potentially significant indirect
impacts. These impacts can be reduced to less than significant levels by mitigation
consistent with the 1999 USFWS guidelines including avoidance areas, fencing,
employee training and signage.

e The project would result in the loss of pond and marshy habitats suitable for pond
turtles. In addition, there is a potential for the direct loss of pond turtles during
mining. This impact can be reduced to less than significant levels by mitigation
requiring pre-construction surveys and capture and relocation as necessary.

e There is a potential that stream enhancement activities in Laguna Creek could
impact Sanford’s arrowhead. Mitigation for Sanford’s arrowhead, including
avoidance and/or transplanting would reduce potential impacts to less than
significant.

CULTURAL RESOURCES

e The possibility exists for potentially significant unidentified cultural materials to be
encountered on or below the surface during the course of future mining activities.
Mitigation has been added to ensure that impacts to potential subsurface cultural
resources by ground disturbance from future mining are less than significant.

EFFECTS FOUND NOT TO BE SIGNIFICANT

Impacts associated with traffic, toxic air contaminants, groundwater consumption and
service providers are considered less than significant. They are as follows:

TRAFFIC

e The proposed project does not seek to increase the existing plant capacity or to
extend the operating permit timeline beyond what is already permitted nor is it
expected to increase truck traffic over current levels. Truck access and hauling
routes are not proposed to change.

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
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Toxic AIR CONTAMINANTS

e A health risk assessment determined that the expected cancer risk from the project
is 2.2 in one million and not a significant impact.

GROUND WATER CONSUMPTION

e The project’'s groundwater consumption in the context of the Central Groundwater
Basin is less than significant and already included in the baseline condition.

SERVICE PROVIDERS

e With the exception of sewer service and parks and recreation as discussed under
the Public Services heading above, no impacts to public service providers such as
the sheriff's department, fire department, schools etc. are expected.

IRREVERSIBLE ENVIRONMENTAL CHANGES

An irretrievable commitment of natural resources, including aggregates harvested for
urban uses, the use of petrochemicals during mining, and the overall change of the
landform are considered irreversible changes.

CUMULATIVE IMPACTS

The project has significant and unavoidable air quality impacts related to emissions of
0zone precursors and particulate matter. These emissions will add cumulatively to the
air quality problem in the region. The project also results in the emissions of green
house gases which may not be entirely offset by mitigation; this will cumulatively add to
the climate change problem.

Approval of this project will facilitate a County detention basin project that may have
additional environmental impacts. Both the expansion site and original mining site have
been proposed for utilization as detention basins by the Sacramento County
Department of Water Resources for purposes of flood control and ground water
recharge. This has been discussed in the Surface Water Hydrology Chapter. The
Sacramento Aggregates mine expansion project is separate and independent from the
County's potential detention basin project and is not reliant on, nor proposed for the
purposes of facilitating the county detention basin project. However, under CEQA,
cumulative impacts are defined to include closely related reasonably foreseeable future

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
And Reclamation Plan Amendment 17-6 07-UPB-CZB-REB-0397



17 - SUMMARY OF IMPACTS AND THEIR DISPOSITION

projects (14 CCR Sections 15130(b)(1) and 15355). The County's detention basin use
of the site is considered reasonably foreseeable. The County’s detention basin project
would be a use of a portion of the same site but later in time, by a different project
proponent, and under separate environmental review. However, to the extent that this
project may facilitate the County detention project and that the County detention project
may result in additional environmental impacts; this project is considered to cause a
potential cumulative impact.

GROWTH INDUCING IMPACTS

The project site is located in close proximity to urban growth areas and resources
harvested from the site would be used to supply development consistent with adopted
land use plans and policies within Sacramento County, adjacent cities, and possibly
beyond. The contribution to growth-inducing impacts resulting from the project is
minimal and no extension of urban infrastructure is necessary to facilitate the project.
Therefore, growth-inducing impacts are considered less than significant.

Sacramento Aggregates Expansion Community Plan Amendment, Rezone, Use Permit
And Reclamation Plan Amendment 17-7 07-UPB-CZB-REB-0397



Appendix A

AIR QUALITY IMPACT ANALYSIS
FOR

TRIANGLE ROCK PRODUCTS, INC.
EXPANSION OF
SACRAMENTO AGGREGATES OPERATIONS

Prepared for:

Triangle Rock Products, Inc.
11501 Florin Road
Sacramento, California 95830

Prepared by:

Impact Sciences, Inc.
Air Quality Technical Services Group
3256 Penryn Road, Suite 220
Loomis, California 95650

April 2007



Air Quality Impact Analysis

SUMMARY

Triangle Rock Products, Inc. currently operates an aggregate (sand and gravel) mining and processing
facility in Sacramento in an undeveloped region of Sacramento County. Triangle Rock Products is
proposing an expansion of its mining operations and has requested an air quality assessment in
accordance with the Sacramento Metropolitan Air Quality Management District's (SMAQMD) Guide to
Air Quality Assessment in Sacramento County (District Guide) for preparation of environmental review

documents under the California Environmental Quality Act (CEQA).

The SMAQMD recommends that the District Guide be used for projects that are likely to result in air
quality impacts in Sacramento County. The District Guide recommends the following significance

criteria for air quality impact assessments in environmental review documents:

e The project will result in operational emissions of either of the two primary precursors of ozone,
reactive organic gases (ROG) and oxides of nitrogen (NOx), in excess of 65 pounds per day (Ibs/day);
and

e The project will cause an exceedance of an air quality standard, or may make a substantial
contribution to an existing exceedance of an air quality standard. “Substantial” is defined as making
measurably worse, which is 5 percent or more of an existing exceedance of an ambient air quality
standard.

This study evaluates air quality impacts of NOx and nitrogen dioxide (NO:2), ROG, and respirable
particulate matter less than 10 microns (PMu). The sources of NOx, ROG, and PMuo at the facility include:

e Mobile equipment (i.e., heavy-heavy-duty trucks [HHDTs] and off-road equipment);
e Fugitive dust from trucks and off-road equipment traveling on unpaved surfaces; and

¢ Loading operations onto trucks and conveyors.

The proposed expansion will provide a source of new aggregate materials. The equipment used at the
existing site will be transferred to the proposed expansion site; therefore, the production rate and
operating hours will remain the same as the current rate and hours. The number of workers and worker
commutes will also remain unchanged. Thus, one operating scenario representing potential operating
conditions at the proposed expansion site was evaluated. The production rates used in this assessment

are based on the best estimate of the current and anticipated future peak production rates.

Using these thresholds of significance, this air quality impact analysis predicts that the net change in
emissions of ROG and NOx would not exceed the 65 Ibs/day threshold for each pollutant. However,

emissions of PMio are expected to result in net changes in ambient concentrations, relative to existing

Impact Sciences, Inc. i Triangle Rock Products, Inc.
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conditions, in excess of the 5 percent threshold for both the 24-hour and annual California ambient air
quality standards near the boundary of Triangle Rock Products’ property. These exceedances are

predicted to occur at the residential receptors located directly east and south of the project site.

While the modeled 24-hour and annual net PMi impacts are predicted to exceed the significance
thresholds, such exceedances would occur only if (1) the actual background concentrations were as high
as those used in this analysis, (2) the amount of activity (e.g., number and types of equipment, hours of
operation, process rates) assumed in this analysis actually occurred, and (3) the meteorological conditions
in the data set used in the dispersion modeling analysis occurred in the vicinity of the project site during

the peak operating periods.
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1.0 INTRODUCTION

Triangle Rock Products, Inc. currently operates an aggregate (sand and gravel) mining and processing
facility in Sacramento in an undeveloped region of Sacramento County. The current operations are
located at 11501 Florin Road in the County of Sacramento, just west of Sunrise Boulevard and the Folsom
South Canal and south of the Jackson Highway in Section 6 of Township 7N, Range 7E. Aggregate
mining and processing operations are currently permitted on approximately 249 acres under Sacramento
County Use Permit (01-ZGB-UPB-0107). This existing site is currently being mined in Phases VII and
VIII. Triangle Rock Products is proposing an expansion of its mining operations and has requested an air
quality assessment in accordance with the Sacramento Metropolitan Air Quality Management District’s
(SMAQMD) Guide to Air Quality Assessment in Sacramento Coum‘y1 (District Guide) for preparation of

environmental review documents under the California Environmental Quality Act (CEQA).

The proposed expansion site includes approximately 100 acres of a 125-acre parcel of open grazing land
located immediately south of Florin Road. The expansion site’s eastern boundary is the Folsom South
Canal and the western boundary is 50 feet east of the eastern top bank of Laguna Creek. Triangle Rock
Products proposes to transfer its existing mining equipment to the expansion site, although use of the
equipment for reclamation activities will continue in the existing mining site. Material mined from the
proposed site will be transferred to the existing processing plant by electric-powered conveyor via a

conveyor tunnel under Florin Road.

Triangle Rock Products” proposed expansion will emit criteria pollutants, including oxides of nitrogen
(NOx), reactive organic gases (ROG), and respirable particulate matter (PMz1o) from mobile equipment and
trucks associated with these operations. Carbon monoxide (CO) and sulfur oxides (SOx) are also emitted
from the proposed mine expansion. This analysis evaluates the net emissions and net change in ambient
levels of criteria pollutants that would result from the proposed project, and compares these levels to the

thresholds of significance identified in Section 1.1, Thresholds of Significance.
1.1 Thresholds of Significance

For this analysis, air quality impacts were considered significant if the project would result in any of the
following, which are based on CEQA Guidelines Appendix G (Title 14, California Code of Regulations,
Section 15000 et seq.):

* Violate any air quality standard or contribute substantially to an existing or projected air quality
violation; or

1 gacramento Metropolitan Air Quality Management District, Guide to Air Quality Assessment in Sacramento County,
P y g Y
July 2004.
Impact Sciences, Inc. 1 Triangle Rock Products, Inc.
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* Expose sensitive receptors to substantial pollutant concentrations.

In addition, the SMAQMD recommends that the District Guide be used for projects that are likely to
result in air quality impacts in Sacramento County. The District Guide recommends that project impacts
should be considered significant if certain conditions are met. Applicable conditions include the

following:

The project will result in operational emissions of either of the two primary precursors of ozone,
ROG and NOx, in excess of 65 pounds per day (Ibs/day).

The project will cause an exceedance of an air quality standard, or may make a substantial
contribution to an existing exceedance of an air quality standard. “Substantial” is defined as
making measurably worse, which is 5 percent or more of an existing exceedance of an ambient air
quality standard.

Criteria pollutants are air pollutants for which the U.S. Environmental Protection Agency (U.S. EPA) or
the California Air Resources Board (ARB) has established ambient air quality standards. For purposes of
this assessment, project emissions of the ozone precursors ROG and NOx and of PMi and impacts on
ambient levels of nitrogen dioxide (NOz) and PMio were evaluated. The impacts on ambient ozone levels
due to a single project cannot be assessed with existing air quality models. The impacts on carbon
monoxide (CO) and sulfur dioxide (SOz) levels are anticipated to be minor and less than significant due to
the following reasons: (1) existing background concentrations, as measured through representative
monitoring stations closest to the project site, are well below ambient air quality standards; (2) the
allowable sulfur content of diesel fuel, which is used in mobile equipment and trucks associated with the
project operation, was reduced substantially commencing in mid-2006; and (3) high localized CO

concentration are generally associated with congested intersections in urban areas.

The District Guide indicates that a project would have a significant air quality impact if it would exceed
any air quality standard or contribute substantially to an existing air quality exceedance. Projected
emissions of NOx and PMio were modeled to determine if any applicable state or federal AAQS could be
exceeded or if a substantial contribution to an existing exeedance could occur. A substantial contribution
is equal to 5 percent of the standard, according to the SMAQMD. The modeled impacts were added to
the background concentrations at the nearest monitoring station in Sacramento County to determine if
the impacts would exceed ambient air quality standards for NO2 or PMiw. While California and National
Ambient Air Quality Standards have been established for PMio, the more stringent California standards
were used in this analysis. Due to the reasons listed above, modeled impacts from CO and SOx emissions

were not evaluated as they are highly unlikely to exceed applicable ambient air quality standards.

Impact Sciences, Inc. 2 Triangle Rock Products, Inc.
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1.2 Existing Air Quality
1.2.1  Regional Air Quality

The proposed project is located in Sacramento County in the southern portion of the Sacramento Valley
Air Basin (SVAB). The Sacramento Metropolitan area, which includes all or portions of Yolo, Solano,
Sutter, Placer, El Dorado, and Sacramento Counties, is classified as a serious nonattainment area for the
federal 8-hour ozone standard and is classified as a serious nonattainment area for the state 1-hour ozone
standard. Sacramento County is designated as an unclassifiable/attainment area for the federal 1-hour
and 8-hour CO standards, and designated as an attainment area for the state 1-hour and 8-hour CO
standards. Also, it is designated as an unclassifiable/attainment area for the federal NO: standard and as
an attainment area for the state NO: standard. The County has been designated as a moderate
nonattainment area for the federal 24-hour and annual PMio standards (although PMuo levels in the region
have been less than the federal standards for several years) and as a nonattainment area for the state
24-hour and annual PMio standards.23 Sacramento County is designated as an unclassifiable/attainment
area for the federal 3-hour, 24-hour, and annual SOz standards, and designated as an attainment area for

the state 1-hour and 24-hour SO2 standards.
1.2.2  Local Air Quality

Table 2, Peak Background Concentrations for Sacramento County for the Period of 2003 to 2005, shows
the peak background concentrations of NO: and PMio at the nearest monitoring stations located in
Sacramento County. While the closest monitoring station is in Sloughhouse, this station does not monitor
these pollutants. The closest stations that monitor NO2 and PMuo are located 13t and T Streets and on
Branch Center Road, respectively, in Sacramento. These stations are approximately 13 miles northwest
and 6 miles northwest of the project site, respectively. These are the values on which the ambient air
quality analyses for NO2 and PMuo are based for the purpose of determining if the project would result in
or contribute substantially to an exceedance of ambient air quality standards. For background
concentrations of PMio, the California samplers and test methods were used as they result in more

conservative measurements than samplers using federal reference or equivalent methods.

2 California Air Resources Board. “Area Designations (Activities and Maps).” [Online] [September 29, 2006].
http://www.arb.ca.gov/desig/desig.htm.

3 U.S. Environmental Protection Agency. “Region 9: Air Programs, Air Quality Maps.” [Online] [August 15, 2006].
http://www .epa.gov/region9/air/maps/maps_top.html.
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Table 1
Peak Background Concentrations for the Period of 2003 to 2005

Averaging
Pollutant Period Unit 2003 2004 2005
Nitrogen Dioxide (NO2) 1 hour ppm 0.084 0.072  0.071
Annual ppm 0.017 0.017 0.016
Respirable Particulate Matter (PMuio) 24 hours! pg/ms  77.0 45.0 64.0

Annual pg/md  28.8 254 25.3

Source:  California Air Resource Board Air Quality Database http.//www.arb.ca.gov/adamy/welcome.html.
1 Values reported using the California test method.

2.0 SOURCE DESCRIPTION

Figure 1, Source Locations — Mine Operations, shows the location of the existing mine area and the
proposed expansion area of the Triangle Rock Products mine in Sacramento County.# Three sources

were identified for analysis of the mine expansion as sources of NOx, ROG, and PMio emissions:

e General activity areas for mobile mine equipment (i.e., heavy-heavy-duty trucks [HHDTs] and
off-road equipment);

e Unpaved surfaces generating fugitive PMio emissions from mobile mine equipment; and

¢  General activity areas for loading of aggregate haul trucks and conveyor.
3.0 ACTIVITY DATA

Triangle Rock Products currently conducts operations at its mine located in Sacramento County. Since
the majority of the existing equipment, if not all, will be moved to the proposed mine expansion site, for
the purpose of this assessment, the emissions from mobile equipment and trucks are estimated at the
anticipated capacity levels of the expansion area. Reclamation activities will still be going on during the
initial operation of the expansion site; however, the operations would not be concurrent for the most part.
The mine equipment and their annual operating hours are shown in Table 3, Mine Equipment
Operating Hours. The mine is assumed to operate six days per week during the hours of 7 AM to 4 PM
with a one-hour break period. All equipment would operate six days per week except the motorgrader,

which would operate up to three times per week.

4 Some of the areas depicted in the figure are the volume and open pit sources used in the dispersion model. See
Section 5.0, Modeling Methodology, for a further description of these sources.

Impact Sciences, Inc. 4 Triangle Rock Products, Inc.
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Table 2

Mine Equipment Operating Hours

Equipment Model Hours/Day Hours/Year
Dozer Caterpillar D9R 4 1,248
Motorgrader Caterpillar 140H 2 312
Excavator Hitachi EX1200 8 2,496
Loader Caterpillar 988F 8 2,496
Loader Caterpillar 988F 8 2,496
Water Truck Peterbilt 357 2 624
Service Truck Peterbilt 384 1 312
Haul Truck Euclid R40-C 8 2,496
Haul Truck Euclid R40-C 8 2,496

Source: Triangle Rock Products, Inc.

4.0 CALCULATION OF EMISSIONS
4.1 Mobile and Stationary Engine Exhaust Emissions

The NOx, ROG, and PMiw emission sources at the mine consist of off-road mobile equipment (e.g., front-
end loaders) and on-road heavy-heavy-duty diesel trucks (HHDTs) used for watering the unpaved
surfaces and providing miscellaneous services. These sources emit NOx, ROG, and PMu as a part of their

exhaust emissions.

To determine whether the project exceeds the daily SMAQMD thresholds for ROG and NOx, this analysis
calculates the net emissions increase from the existing mine site to the proposed mine expansion site. As
the existing equipment will be transferred to the proposed expansion site, using a net emissions approach
is appropriate. The baseline year for this type of analysis is determined by the year in which the project
Notice of Preparation (NOP) is submitted. It is anticipated that the NOP will be submitted in 2007; thus,
the baseline emissions will be calculated in this year. The proposed expansion site emissions were
calculated in year 2013, which is the end of the first phase of the proposed mine. This provides a
conservative estimat