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1.0 INTRODUCTION 
 
This Air Quality Technical Report presents the results of the Air Quality Impact Analysis 
for the Carryover Storage and San Vicente Dam Raise Project (CSP) proposed by the San 
Diego County Water Authority (Water Authority).  The analysis addresses air emissions 
associated with construction and operational activities.   
 

1.1 Purpose of and Need for the Proposed Action 
 
The overall purpose of the CSP is to substantially increase the reliability and flexibility of 
the regional water supply by providing the Water Authority with facilities to accumulate 
and store approximately 100,000 acre feet (AF) of water.  Through the use of carryover 
storage, water can be accumulated during wetter years/seasons, when supplies are 
available, and used in drier years/seasons or during droughts, when supplies are in higher 
demand.  Carryover storage would provide approximately 100,000 AF of local storage 
and facilitate the reliable and efficient delivery of water to residents of the Water 
Authority service area through the year 2030. 
 

1.2 Regulatory Setting 
 
The San Vicente Reservoir is located in the San Diego Air Basin (SDAB).  Air quality in 
the SDAB is regulated by the San Diego Air Pollution Control District (SDAPCD), 
which is responsible for administering standards and developing rules and regulations 
governing air emissions in the SDAB.  Policies and guidelines governing air quality in 
the state of California are developed and implemented by the California Air Resources 
Board (CARB).  The CARB is not involved in issuance of permits or specific source 
regulation, but delegates that authority and oversees the SDAPCD.  The EPA is the 
federal regulatory agency with authority to regulate air quality.  The EPA can delegate 
authority to administer certain federal regulatory requirements to state and/or local 
agencies; for example, the EPA has delegated authority to the SDAPCD to regulate 
stationary emission sources. 
 
The following sections discuss relevant air quality standards, rules and regulations, and 
plans developed by the federal, state, and local government agencies that regulate air 
quality. 
 

1.2.1 Federal 
 
Air quality regulations were first promulgated with the federal Clean Air Act (CAA) of 
1970.  Air quality is defined by ambient air concentrations of seven specific pollutants 
identified by the EPA to be of concern with respect to health and welfare of the general 
public. These specific pollutants, known as “criteria air pollutants”, are a group of 
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common air pollutants regulated by the federal and state governments by means of 
ambient standards on the basis of criteria regarding health and/or environmental effects of 
pollution.  These pollutants include ozone (O3), carbon monoxide (CO), nitrogen dioxide 
(NO2), particulate matter (including both PM10 and PM2.5), sulfur dioxide (SO2), and 
lead (Pb). 
 
The following specific descriptions of health effects for each of the criteria air pollutants 
for which a National Ambient Air Quality Standard (NAAQS) has been established are 
based on EPA (2005a). 
 
Ozone.  O3 is considered a photochemical oxidant, which is a chemical that is formed 
when volatile organic compounds (VOCs) and nitrogen oxides (NOx), both byproducts of 
combustion, react in the presence of ultraviolet light.  Ozone is considered a respiratory 
irritant and prolonged exposure can reduce lung function, aggravate asthma, and increase 
susceptibility to respiratory infections.  Children and those with existing respiratory 
diseases are at greatest risk from exposure to ozone. 
 
Carbon monoxide.  CO is a product of combustion, and the main source of CO in the 
SCAB is from motor vehicle exhaust.  CO is an odorless, colorless gas.  CO affects red 
blood cells in the body by binding to hemoglobin and reducing the amount of oxygen that 
can be carried to the body’s organs and tissues.  CO can cause health effects to those with 
cardiovascular disease, and can also affect mental alertness and vision. 
 
Nitrogen dioxide.  NO2 is also a by-product of fuel combustion, and is formed both 
directly as a product of combustion and in the atmosphere through the reaction of 
nitrogen oxide (NO) with oxygen.  NO2 is a respiratory irritant and may affect those with 
existing respiratory illness, including asthma.  NO2 can also increase the risk of 
respiratory illness.   
 
Fine particulate matter.  Particulate matter, or PM10, refers to particulate matter with an 
aerodynamic diameter of 10 microns or less.  Fine particulate matter, or PM2.5, refers to 
particulate matter with an aerodynamic diameter of 2.5 microns or less.  Particulate 
matter in this size range has been determined to have the potential to lodge in the lungs 
and contribute to respiratory problems.  PM10 and PM2.5 arise from a variety of sources, 
including road dust, diesel exhaust, combustion, tire and brake wear, construction 
operations, and windblown dust.  PM10 and PM2.5 can increase susceptibility to 
respiratory infections and can aggravate existing respiratory diseases such as asthma and 
chronic bronchitis.  PM2.5 is considered to have the potential to lodge deeper in the lungs. 
 
Sulfur dioxide.  SO2 is a colorless, reactive gas that is produced from the burning of 
sulfur-containing fuels such as coal and oil, and by other industrial processes.  Generally, 
the highest concentrations of SO2 are found near large industrial sources.  SO2 is a 
respiratory irritant that can cause narrowing of the airways leading to wheezing and 
shortness of breath.  Long-term exposure to SO2 can cause respiratory illness and 
aggravate existing cardiovascular disease. 
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Lead.  Lead (Pb) in the atmosphere occurs as particulate matter.  Lead has historically 
been emitted from vehicles combusting leaded gasoline, as well as from industrial 
sources.  With the phase-out of leaded gasoline, large manufacturing facilities are the 
sources of the largest amounts of lead emissions.  Lead has the potential to cause 
gastrointestinal, central nervous system, kidney, and blood diseases upon prolonged 
exposure.  Lead is also classified as a probable human carcinogen. 
 
The EPA is responsible for enforcing the Federal Clean Air Act (CAA) of 1970 and its 
1977 and 1990 Amendments.  The CAA required the EPA to establish NAAQS, which 
identify concentrations of pollutants in the ambient air below which no adverse effects on 
the public health and welfare are anticipated.  In response, the EPA established both 
primary and secondary standards for the criteria pollutants.  Primary standards are 
designed to protect human health with an adequate margin of safety.  Secondary 
standards are designed to protect property and the public welfare from air pollutants in 
the atmosphere. 

In September 1997, the EPA promulgated 8-hour O3 and 24-hour and annual national 
standards for PM2.5.  However, due to a lawsuit in May 1999, the United States District 
Court rescinded these standards and the EPA’s authority to enforce them.  Subsequent to 
an appeal of this decision by the EPA, the United States Supreme Court in February 2001 
upheld these standards.   The EPA issued 8-hour O3 area designations on April 15, 2004, 
and the 1-hour NAAQS for O3 was rescinded on July 15, 2005.  PM2.5 area designations 
were adopted in 2005.  The SDAB is considered a basic nonattainment area for the 8-
hour O3 NAAQS and an attainment area for PM2.5.  The SDAB is also considered a 
maintenance area for the NAAQS for CO.  The SDAB is classified as an 
attainment/unclassifiable area for all other federal criteria pollutants. 

For those pollutants for which an air basin is a Federal nonattainment area, a State 
Implementation Plan (SIP) must be developed that evaluates emissions that contribute to 
nonattainment pollutants in the atmosphere, develops plans and programs designed to 
attain and maintain the NAAQS, and presents an analysis that demonstrates that with the 
implementation of plans and programs proposed for each air basin, the air basin will 
attain the NAAQS.  A demonstration of conformity with the purpose of the SIP must be 
made for a proposed Federal action (the selected alternative) in a Federal nonattainment 
or maintenance area when incremental emission rates attributable to the proposed Federal 
action would exceed the general conformity applicability thresholds.  As discussed 
above, the attainment status of the SDAB with respect to criteria air pollutants is basic 
nonattainment for O3, maintenance for CO.  The emissions associated with the proposed 
Federal action are defined as the net emissions increases over the No-Action Alternative 
associated with the Proposed Action.  Emissions associated with the Proposed Action 
were compared with the Federal de minimis levels set forth under 40 CFR Part 93 and the 
provisions of Part 51, Subchapter C., Chapter I, Title 40, Appendix W of the Code of 
Federal Regulations to evaluate applicability of the General Conformity Rule, as adopted 
by the SDAPCD in Rule 1501, Conformity of General Federal Actions. 
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1.2.2 State 
 
The California Air Resources Board (CARB) is the state regulatory agency with authority 
to enforce regulations to both achieve and maintain the air quality standards.  The CARB 
is responsible for the development, adoption, and enforcement of the state’s motor 
vehicle emissions program, as well as the adoption of the California Ambient Air Quality 
Standards (CAAQS).  The CARB also reviews operations and programs of the local air 
districts, and requires each air district with jurisdiction over a nonattainment area to 
develop its own strategy for achieving the NAAQS and CAAQS.   
 
The Federal CAA allows states to adopt ambient air quality standards and other 
regulations provided they are at least as stringent as federal standards.  The CARB has 
established the more stringent CAAQS for the seven criteria pollutants through the 
California Clean Air Act of 1988, and also has established CAAQS for additional 
pollutants, including sulfates (SO4), hydrogen sulfide (H2S), vinyl chloride and visibility-
reducing particles.   
 
The following specific descriptions of health effects for each of the criteria air pollutants 
for which a CAAQS has been established are based on CARB (2001). 
 
Sulfates.  Sulfates are the fully oxidized ionic form of sulfur.  In California, emissions of 
sulfur compounds occur primarily from the combustion of petroleum-derived fuels (e.g., 
gasoline and diesel fuel) that contain sulfur.  This sulfur is oxidized to sulfur dioxide 
(SO2) during the combustion process and subsequently converted to sulfate compounds in 
the atmosphere.  The conversion of SO2 to sulfates takes place comparatively rapidly and 
completely in urban areas of California due to regional meteorological features.  The 
CARB's sulfates standard is designed to prevent aggravation of respiratory symptoms. 
Effects of sulfate exposure at levels above the standard include a decrease in ventilatory 
function, aggravation of asthmatic symptoms, and an increased risk of cardio-pulmonary 
disease.  Sulfates are particularly effective in degrading visibility, and, due to fact that 
they are usually acidic, can harm ecosystems and damage materials and property. 
 
Hydrogen Sulfide.  H2S is a colorless gas with the odor of rotten eggs. It is formed 
during bacterial decomposition of sulfur-containing organic substances. Also, it can be 
present in sewer gas and some natural gas, and can be emitted as the result of geothermal 
energy exploitation.  Breathing H2S at levels above the standard would result in exposure 
to a very disagreeable odor. In 1984, a CARB committee concluded that the ambient 
standard for H2S is adequate to protect public health and to significantly reduce odor 
annoyance. 
 
Vinyl Chloride.  Vinyl chloride, a chlorinated hydrocarbon, is a colorless gas with a 
mild, sweet odor.  Most vinyl chloride is used to make polyvinyl chloride (PVC) plastic 
and vinyl products.  Vinyl chloride has been detected near landfills, sewage plants, and 
hazardous waste sites, due to microbial breakdown of chlorinated solvents.  Short-term 
exposure to high levels of vinyl chloride in air causes central nervous system effects, 
such as dizziness, drowsiness, and headaches.  Long-term exposure to vinyl chloride 
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through inhalation and oral exposure causes liver damage. Cancer is a major concern 
from exposure to vinyl chloride via inhalation.  Vinyl chloride exposure has been shown 
to increase the risk of angiosarcoma, a rare form of liver cancer, in humans. 

Visbility-Reducing Particles.  The standard for visibility-reducing particles is not a 
health-based standard, but rather a public welfare standard that is designed to limit the 
frequency and severity of visibility impairment due to regional haze. A separate standard 
for visibility-reducing particles that is applicable only in the Lake Tahoe Air Basin is 
based on reduction in scenic quality.  The standard is based on an extinction coefficient 
which, for all areas outside the Lake Tahoe Air Basin, is 0.23 per kilometer.  That 
standard is equivalent to particles in sufficient amount to reduce the visibility to less than 
ten miles when relative humidity is less than 70 percent. 

The SDAB is considered a nonattainment area for the 1-hour and 8-hour O3 CAAQS and 
a nonattainment area for the 24-hour and annual PM10 CAAQS.  The SDAB is classified 
as an attainment/unclassifiable area for all other federal criteria pollutants.  It should be 
noted that state classifications for the CAAQS for PM2.5 have not been formally issued. 

In addition to regulating criteria pollutants, the CARB has issued guidelines for the 
evaluation of toxic air contaminants (TACs).  TACs are often referred to as “non-criteria” 
air pollutants because ambient air quality standards have not been established for them.  
Under certain conditions, toxic air pollutants may cause adverse health effects, including 
increased risk of cancer and/or acute and chronic noncancer effects. 
 
The regulatory approach used in controlling toxic air pollutants levels in the SDAB relies 
on a quantitative risk assessment process, rather than on ambient air concentrations, to 
determine allowable emissions from sources (SCAQMD 1999).  The California Air 
Toxics “Hot Spots” Information and Assessment Act, codified in California Health and 
Safety Code (Section 39660 et seq. and Section 44300 et seq.), requires operators of 
specific facilities to submit comprehensive air toxics emission inventory plans and 
reports to their local air district.  In the SDAB, the Air Toxics “Hot Spots” program is 
administered by the SDAPCD.  The SDAPCD reviews the reports and then places the 
facilities into high-, intermediate-, and low-priority categories, based on the potency, 
toxicity, quantity, and volume of hazardous emissions and on the proximity of potentially 
sensitive receptors to the facility.  Facilities designated as high priority must prepare a 
health risk assessment.   

1.2.3 Local 
 
The local air district has the primary responsibility for the development and 
implementation of rules and regulations designed to attain the NAAQS and CAAQS, as 
well as the permitting of new or modified sources, development of air quality 
management plans, and adoption and enforcement of air pollution regulations.  As stated 
above, the SDAPCD is the local agency responsible for the administration and 
enforcement of air quality regulations for the SDAB. 
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The SDAPCD and the San Diego Association of Governments (SANDAG) are 
responsible for developing and implementing the clean air plan for attainment and 
maintenance of the ambient air quality standards in the SDAB.  The San Diego County 
Regional Air Quality Strategy (RAQS) was initially adopted in 1991, and is updated on a 
triennial basis.  The RAQS was updated in 1995, 1998, 2001, and most recently in 2004.  
The RAQS outlines SDAPCD’s plans and control measures designed to attain the state 
air quality standards for O3.  The SDAPCD has also developed the air basin’s input to the 
SIP, which is required under the Federal Clean Air Act for areas that are out of 
attainment of air quality standards.  The SIP includes the SDAPCD’s plans and control 
measures for attaining the O3 NAAQS.  The SIP is also updated on a triennial basis.  The 
latest SIP update was submitted by the CARB to the EPA in 1998.  The attainment 
schedule in the SIP called for the SDAB to attain the 1-hour NAAQS for O3 by 1999.  
The SDAPCD determined that the SDAB had achieved its O3 attainment goal, and was 
redesignated as an O3 attainment area for the 1-hour NAAQS for O3; however, as 
discussed above, the SDAB has been designated as a basic nonattainment area for the 
new 8-hour NAAQS for ozone.   
 
The RAQS relies on information from CARB and SANDAG, including mobile and area 
source emissions, as well as information regarding projected growth in the County, to 
project future emissions and then determine from that the strategies necessary for the 
reduction of emissions through regulatory controls.  The CARB mobile source emission 
projections and SANDAG growth projections are based on population and vehicle trends 
and land use plans developed by the cities and by the County as part of the development 
of the County’s General Plan.  As such, projects that propose development that is 
consistent with the growth anticipated by the general plans would be consistent with the 
RAQS.  In the event that a project would propose development which is less dense than 
anticipated within the general plan, the project would likewise be consistent with the 
RAQS.  If a project proposes development that is greater than that anticipated in the 
general plan and SANDAG’s growth projections, the project might be in conflict with the 
RAQS and SIP, and might have a potentially significant impact on air quality. 
 
The SIP relies on the same information from SANDAG to develop emission inventories 
and emission reduction strategies that are included in the attainment demonstration for 
the air basin.  The SIP also includes rules and regulations that have been adopted by the 
APCD to control emissions from stationary sources.  These SIP-approved rules may be 
used as a guideline to determine whether a project’s emissions would have the potential 
to conflict with the SIP and thereby hinder attainment of the NAAQS for O3. 
 
Table 1-1 presents the current CAAQS and NAAQS.  This analysis focuses on the six 
main criteria pollutants that are associated with emissions from construction and reservoir 
operations:  O3, CO, NO2, SO2, PM10, and PM2.5.  Emissions of lead, sulfates, vinyl 
chloride, hydrogen sulfide, and visibility-reducing particles from the Proposed Action 
would not be anticipated to have a significant impact because emissions would be 
negligible because these pollutants are associated with specific types of industries and 
sources (such as landfills, sulfur sources, oil and production and refining, and synthetic 
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organic chemical production); therefore, these pollutants were not evaluated in this 
analysis.   
 

Table 1-1.  National and California Ambient Air Quality Standards 
 

NAAQS1 CAAQS2 
Pollutant Averaging Time Primary3 Secondary4 Concentration5 

1-Hour 0.12 ppm (235 (µg/m3) 0.09 ppm (180 µg/m3) Ozone (O3)6 
8-Hour 0.08 ppm (157 µg/m3)

Same as 
Primary Standard 0.070 ppm (137 µg/m3) 

8-Hour 9.0 ppm (10 mg/m3) 9.0 ppm (10 mg/m3) Carbon Monoxide 
(CO) 1-Hour 35 ppm (40 mg/m3) None 20 ppm (23 mg/m3) 

Annual Average 0.053 ppm (100 µg/m3) - Nitrogen Dioxide 
(NO2) 1-Hour - 

Same as 
Primary Standard 0.25 ppm (470 µg/m3) 

Annual Average 80 µg/m3 (0.03 ppm) - - 
24-Hour 365 µg/m3 (0.14 ppm) - 0.04 ppm (105 µg/m3) 
3-Hour - 1300 µg/m3 (0.5 ppm) - Sulfur Dioxide (SO2) 

1-Hour - - 0.25 ppm (655 µg/m3) 
24-Hour 150 µg/m3 50 µg/m3 Suspended 

Particulate Matter 
(PM10) 

Annual Arithmetic 
Mean 50 µg/m3 

Same as 
Primary Standard 20 µg/m3 note 7 

24-Hour 35 µg/m3 - Fine Particulate 
Matter (PM2.5)6 Annual Arithmetic 

Mean 15 µg/m3 
Same as 

Primary Standard 12 µg/m3  note 7 

30-Day Average - - 1.5 µg/m3 
Lead (Pb)8 

Calendar Quarter 1.5 µg/m3 Same as 
Primary Standard - 

Hydrogen Sulfide 
(HS) 1-Hour 0.03 ppm (42 µg/m3) 

Sulfates (SO4) 24-Hour 25 µg/m3 

Visibility Reducing 
Particles 

8-Hour  
(10 am to 6 pm, 
Pacific Standard 

Time) 

In sufficient amount to produce 
an extinction coefficient of  
0.23 per km due to particles 
when the relative humidity is 
less than 70 percent. 

Vinyl chloride8 24 Hour 

No Federal Standards 

0.01 ppm (26 µg/m3) 

1 NAAQS (other than O3, particulate matter, and those based on annual 
averages or annual arithmetic mean) are not to be exceeded more than 
once a year.  The O3 standard is attained when the fourth highest 
8-hour concentration in a year, averaged over 3 years, is equal to or 
less than the standard.  For PM10, the 24-hour standard is attained when 
99 percent of the daily concentrations, averaged over 3 years, are equal 
to or less than the standard.  For PM2.5, the 24-hour standard is attained 
when 98 percent of the daily concentrations, averaged over 3 years, are 
equal to or less than the standard.  Contact the EPA for further 
clarification and current federal policies. 

2 California Ambient Air Quality Standards for O3, CO (except Lake 
Tahoe), SO2 (1- and 24-hour), NO2, PM10, and visibility reducing 
particles, are values that are not to be exceeded.  All others are not to 
be equaled or exceeded.   

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

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

5 Concentration expressed first in units in which it was promulgated.  Ppm in 
this table refers to ppm by volume or micromoles of pollutant per mole of 
gas. 

6 New federal 8-hour ozone and fine particulate matter standards were 
promulgated by EPA on 18 July 1997.  The federal 1-hour O3 standard 
continues to apply in areas that violated the standard.  On April 15, 2004 the 
EPA issued attainment designations for the 8-hour standard and on July 15, 
2005, phased out the 1-hour standard. 

7 On 5 June 2003, the Office of Administrative Law approved the 
amendments to the regulations for the state ambient air quality standards for 
particulate matter and sulfates.  Those amendments established a new 
annual average standard for PM2.5 of 12 µg/m3 and reduced the level of the 
annual average standard for PM10 to 20 µg/m3.  The approved amendments 
were filed with the Secretary of State on 5 June 2003.  The regulations 
became effective on 5 July 2003.  

8 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. 

ppm = parts per million; µg/m3 = micrograms per cubic meter; mg/m3 = milligrams per cubic meter 
Source:  CARB 2005, EPA 2005b 
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1.3 Methods of Analysis 

1.3.1 General Approach 
 
The requirements under CEQA are to evaluate the project’s impacts in comparison with 
baseline and no project conditions, to address compliance with local rules and 
regulations, to address compliance with the California Ambient Air Quality Standards 
(CAAQS), and to evaluate the potential for toxic air contaminant (TAC) impacts.   
 
Six criteria pollutants were evaluated: O3, CO, NO2, SO2, PM10, and PM2.5.  The 
evaluation of O3 was conducted using the standard practice of evaluating emissions of 
VOCs and NOx, which are considered to be O3 precursors.  Although lead (Pb) is a 
criteria pollutant, it was included as a criteria pollutant mainly due to the past prevalent 
use of tetraethyl lead as a fuel additive.  With the phase-out of tetraethyl lead in fuels, Pb 
is not included in the criteria pollutant analysis because emissions of Pb would be 
negligible from Project operations (i.e., less than 0.01 tons per year).  While PM2.5 
standards have been promulgated by the U.S. Environmental Protection Agency (EPA) 
and adopted as of 2005, implementation of these standards is still in progress and CEQA 
significance thresholds have not yet been adopted in the SDAB.  The EPA has 
recommended de minimis thresholds that apply under the General Conformity Rule 
which are also applicable significance thresholds under NEPA. 
 

1.3.2 Models 
 
Emission estimates were prepared for both the construction and operational phase of the 
project.  Construction emissions were based on estimates of construction activity and 
requirements for the construction phase of the project.  Construction emissions were 
estimated based on standard models used for emissions of heavy construction equipment 
and vehicles. 
 
The CARB’s OFFROAD model provided emission factors based on the fleet-averaged 
emissions for diesel-powered heavy construction equipment.  OFFROAD emission 
factors were obtained from the CARB (CARB [Futaba] 2006).  These factors represent 
average emissions for the fleet of heavy construction equipment in the San Diego Air 
Basin. 
 
The EMFAC2002 model provided emission factors for on-road mobile sources, including 
heavy-duty trucks and construction worker vehicles.  The EMFAC2002 model provides 
emission factors based on the mix of vehicles in a given air basin.   
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2.0 ALTERNATIVE 1:  SAN VICENTE 100,000 ACRE-FEET (PROPOSED 
ACTION) 

 

2.1 Environmental Setting 
 

2.1.1 Study Area 
 
The San Vicente Dam and Reservoir are located in south central San Diego County 
(Figure 1).  The reservoir is formed by a 220-foot-high concrete gravity dam.  The dam 
and reservoir are owned and operated by the City of San Diego for water supply 
purposes, mainly to supply the Alvarado Water Treatment Plant.  The reservoir is 
bordered on the south by the community of Lakeside, on the east by the Barona Tribal 
lands, and on the north and west by mostly undeveloped land that is within the 
jurisdiction of the County of San Diego.  Scattered residences occur both to the north and 
south of the reservoir, and extensive mining operations occur to the southwest.  The site 
is within the USGS 7.5’ San Vicente Reservoir Quadrangle, Township 14 South, Range 1 
West, Sections 13, 14, 25, and 36; and Township 14 South, Range 1 East, Sections 16 – 
20, 23, 24, and 29 - 31 (Figure 2).  Access to the dam site is via Vigilante Road and 
Moreno Avenue. 
 
2.1.2 Background 
 
Major facilities that currently exist at the project site include San Vicente Dam and 
Reservoir, a marina, water conveyance facilities, access roads, and City of San Diego 
facilities, including a maintenance yard, trailers, and a reservoir keeper house.   
 
San Vicente Dam and Reservoir 
 
San Vicente Dam was constructed in 1943.  The existing dam is 220 feet high with a crest 
length of 963 feet.  The spillway is a 275-foot-long section near the center of the dam.  
The spillway crest elevation is 650 feet above mean sea level (AMSL).  
 
San Vicente Reservoir is the southern terminus for the Water Authority’s First Aqueduct, 
a pipeline corridor that contains San Diego Pipelines 1 and 2.  The current storage 
capacity of the reservoir is approximately 90,000 AF.  At this water elevation, the 
reservoir surface area is approximately 1,100 acres. In addition to water supply, the 
existing reservoir also provides public recreational facilities, including boating, fishing, 
and water skiing. 
 
Emergency Storage Project 
 
In August 1996, the Water Authority’s Board of Directors approved the Emergency 
Storage Project (ESP) to provide local water storage to meet emergency needs within the 
Water Authority’s service area, an initiative central to the agency’s overall mission to 
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deliver a reliable supply of water to the region.  The regional water supply system is 
vulnerable to hazards, such as strong seismic activities in southern California, severe 
floods, or prolonged droughts.   
 
The Water Authority's ESP was designed to improve the reliability of the region's 
existing water supply system by the addition of approximately 90,000 AF of reservoir 
storage in San Diego County.  The approved ESP includes the following major 
components: a new dam, pipeline, and pump station at Olivenhain (complete); the Lake 
Hodges Pump Station and pipeline (under construction); the San Vicente Pipeline (under 
construction); and the San Vicente Pump Station/Surge Control Facility (under 
construction).  The ESP also includes raising the existing San Vicente Dam by 54 feet in 
order to provide approximately 52,100 AF of emergency storage capacity.  The ESP 
impact footprint is illustrated in Figure 3.  The Water Authority has not yet implemented 
the San Vicente Dam raise component of the ESP, and is now proposing to combine the 
approved ESP dam raise with a higher dam raise to accommodate the CSP. 
 
Several of the project components of the San Vicente ESP are currently under 
construction.  The San Vicente Pipeline Project (SVP) consists of an 11-mile-long 
pipeline connecting the San Vicente Reservoir to the Water Authority’s Second 
Aqueduct.  The SVP consists of constructing the pipeline tunnel, three vertical tunnel 
shafts, and a tunnel portal.  The tunnel portal is located downstream of the San Vicente 
Dam.  Construction of the SVP will be complete March 2009.  The San Vicente Pump 
Station and Surge Control Facility construction is also ongoing in the vicinity of the dam.  
The construction timeframe for these ESP components is December 2006 to August 
2009.  The impact footprints for SVP and San Vicente Pump Station and Surge Control 
Facility are also illustrated in Figure 3.   
 
The ESP was evaluated in an Environmental Impact Report/Environmental Impact 
Statement (EIR/EIS) (SCH No. 93011028) for which the Water Authority was Lead 
Agency under the California Environmental Quality Act (CEQA) and the U.S. Army 
Corps of Engineers (Corps) was Lead Agency under the National Environmental Policy 
Act (NEPA).  The Water Authority’s Board of Directors certified the Final EIR/EIS on 
August 15, 1996.  The Corps issued a Record of Decision (ROD) for the EIR/EIS on 
August 4, 1997, and a 404 Permit under the Clean Water Act (Permit No. 95-2009200-
DZ) on August 18, 1997.   
 

2.2 Project Description 
 
The Proposed Action would be to raise the San Vicente Dam an additional approximately 
63 feet beyond the approved ESP dam raise, increasing the capacity of the San Vicente 
Reservoir by an additional 100,000 AF.  The combined ESP/CSP would increase the 
existing reservoir capacity by approximately 152,100 AF, and increase the overall dam 
height by up to 117 feet.  With implementation of both the ESP and CSP, the total dam 
height would be 337 feet with a spillway crest of 766 feet AMSL.   
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No additional conveyance facilities beyond those being constructed for the ESP would be 
needed for the additional carryover expansion of the San Vicente Reservoir.  The dam 
raise would be accomplished using roller compacted concrete (RCC).  The RCC would 
be placed against the downstream side of the existing dam.  It is not technically 
advisable, nor economically feasible, to raise the dam for ESP purposes, and then raise it 
again at a later time for carryover storage purposes. 
 
The Proposed Action would require the construction of two saddle dams to the west of 
the main dam, and relocation of the San Vicente Marina and marina access road (Figure 
4).  New marina facilities would replace the existing marina that would be inundated by 
the dam raise and subsequent reservoir inundation.  The marina facilities would be shifted 
further west than what was contemplated by the ESP dam raise and increased reservoir 
water level.  The Proposed Action would also include construction of a new outlet facility 
and installation of a bypass pipeline extending from the easterly saddle dam to the First 
Aqueduct Diversion Structure north of the proposed marina.  During construction, 
temporary staging areas would be established to accommodate construction equipment, 
supplies, and materials.  The staging areas would be located on City-owned property 
south or southwest of the existing dam and/or within the marina expansion area.  
 
Four options are being evaluated for the source of aggregate material for RCC 
production.  There are three on-site quarry options and one off-site option.  Only one of 
the on-site quarry alternatives will be selected for aggregate production.  The off-site 
quarry option involves the hauling of aggregate from an existing off-site commercial 
quarry.  The location of the off-site quarry is still to be determined.  However, several 
alternative quarry locations will be identified for analysis. 
 
Construction of the San Vicente Dam raise would require lowering water levels in the 
reservoir prior to construction.  The construction drawdown is expected to take up to one 
year, depending on local watershed inflows.  The construction timeframe for the dam 
raise is approximately three years.  Once construction is complete, refilling of the 
reservoir is expected to take three to five years, depending on the availability of imported 
water and local watershed inflows. The total time required to lower the reservoir, 
construct the dam raise, and refill the reservoir to the new water level would be 
approximately eight years. 
 
For the Proposed Action, the Corps has determined that the jurisdictional ordinary high 
water mark (OHWM) for the reservoir is the existing San Vicente Dam spillway at 650 
feet AMSL.  This is also the baseline for the evaluation of existing environmental 
resources, and impacts to those resources.   

2.3 Affected Environment 
 
The nearest ambient air quality monitoring stations to the San Vicente Reservoir are the 
El Cajon monitoring station and the downtown San Diego monitoring station, which is 
the only station in the vicinity of the Project that measures CO and SO2.  Table 2-1 
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presents ambient air pollutant concentrations measured at the El Cajon and San Diego 
stations during the period 2003 through 2005. 
 

Table 2-1.  Ambient Background Concentrations 
ppm (unless otherwise indicated) 

 
Pollutant Averaging 

Time 
2003 2004 2005 Most Stringent 

Ambient Air 
Quality Standard 

Monitoring 
Station 

Standard 
Exceeded? 

Ozone 8 hour 0.073 0.078 0.072 0.070 El Cajon Yes 
 1 hour 0.102 0.096 0.092 0.09 El Cajon Yes 

PM10 Annual 
Average 

34.4 30.1 28 20 µg/m 3 El Cajon Yes 

 24 hour1 230 55 41 50 µg/m 3 El Cajon Yes 
PM2.5 Annual 

Average 
13.9 13.2 11.4 12 µg/m 3 El Cajon Yes 

 24 hour 43.7 44.4 27.5 35 µg/m 3 El Cajon Yes 
NO2 Annual 0.020 0.019 0.019 0.053 El Cajon No 

 1 hour 0.130 0.075 0.079 0.25 El Cajon No 
CO 8 hour 3.88 4.04 4.71 9.0 San Diego No 

 1 hour 5.0 4.9 6.4 20 San Diego No 
SO2 Annual 0.004 0.004 0.002 0.030 San Diego No 

 24 hour 0.008 0.008 0.007 0.04 San Diego No 
 1 hour 0.036 0.042 0.040 0.25 San Diego No 

1Highest values measured during the Cedar Fire event in 2003. 
Sources:  www.arb.ca.gov/adam; www.epa.gov/air/data/monvals. 

 

2.4 Thresholds of Significance 
 
Guidelines to address the significance of air quality impacts are based on Appendix G of 
the State CEQA Guidelines, which provides guidance that a project would have a 
significant environmental impact if it would: 
 

1. Conflict or obstruct the implementation of the San Diego Regional Air Quality 
Strategy (RAQS) or applicable portions of the State Implementation Plan (SIP); 

2. Result in emissions that would violate any air quality standard or contribute 
substantially to an existing or projected air quality violation; 

3. Result in a cumulatively considerable net increase of PM10 or exceed quantitative 
thresholds for O3 precursors, oxides of nitrogen (NOX) and volatile organic 
compounds (VOCs); 

4. Expose sensitive receptors (including, but not limited to, schools, hospitals, 
resident care facilities, or day-care centers) to substantial pollutant concentrations; 
or 

5. Create objectionable odors affecting a substantial number of people. 
 
 
As stated above, projects that propose development that is consistent with the growth 
anticipated by the general plans and with growth forecasts developed by SANDAG for 
the applicable major statistical area (MSA) would be consistent with the RAQS and SIP.  
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Also, projects that are consistent with the SIP rules (i.e., the federally-approved rules and 
regulations adopted by the SDAPCD) are consistent with the SIP.  Thus projects would 
be required to conform with measures adopted in the RAQS (including use of low-VOC 
architectural coatings, use of low-NOx water heaters, and compliance with rules and 
regulations governing stationary sources) and would also be required to comply with all 
applicable rules and regulations adopted by the SDAPCD.  
 
To determine whether a project would (a) result in emissions that would violate any air 
quality standard or contribute substantially to an existing or projected air quality 
violation; or (b) result in a cumulatively considerable net increase of PM10 or exceed 
quantitative thresholds for O3 precursors, oxides of nitrogen (NOX) and volatile organic 
compounds (VOCs), project emissions may be evaluated based on the quantitative 
emission thresholds established by the SDAPCD.  As part of its air quality permitting 
process, the SDAPCD has established thresholds in Rule 20.2 for the preparation of Air 
Quality Impact Assessments (AQIA).   
 
For CEQA purposes, these screening criteria can be used as numeric methods to 
demonstrate that a project’s total emissions would not result in a significant impact to air 
quality.  Since the SDAPCD does not have AQIA thresholds for emissions of VOCs, the 
use of the threshold for VOCs from the City of San Diego’s Significance Determination 
Thresholds (City of San Diego 2004) is appropriate.  Because the City of San Diego and 
the SDAPCD have not adopted thresholds for PM2.5, thresholds of significance from the 
SCAQMD’s Final –Methodology to Calculate Particulate Matter (PM) 2.5 and PM 2.5 
Significance Thresholds (SCAQMD 2006) were used to evaluate significance. The 
screening thresholds are included in Table 2-2 below.  
 
In the event that emissions exceed these thresholds, modeling would be required to 
demonstrate that the project’s total air quality impacts result in ground-level 
concentrations that are below the State and Federal Ambient Air Quality Standards, 
including appropriate background levels.  For nonattainment pollutants (O3, with O3 
precursors NOx and VOCs) and PM10, if emissions exceed the thresholds shown in Table 
2-2, the project could have the potential to result in a cumulatively considerable net 
increase in these pollutants and thus could have a significant impact on the ambient air 
quality. 
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Table 2-2. Screening-level Criteria for Air Quality Impacts 
 
Pollutant Total Emissions 

Construction Emissions 

 Lb. per Day 
Respirable Particulate 
Matter (PM10)  

100 

Fine Particulate Matter 
(PM2.5)  

55 

Oxides of Nitrogen (NOx)  250 
Oxides of Sulfur (SOx) 250 
Carbon Monoxide (CO) 550 
Volatile Organic 
Compounds (VOCs)1 

137 

Operational Emissions 
 Lb. Per Hour Lb. per Day Tons per Year 
Respirable Particulate 
Matter (PM10)  

--- 100 15 

Fine Particulate Matter 
(PM2.5)  

--- 55 10 

Oxides of Nitrogen (NOx)  25 250 40 
Oxides of Sulfur (SOx) 25 250 40 
Carbon Monoxide (CO) 100 550 100 
Lead and Lead Compounds --- 3.2 0.6 
Volatile Organic 
Compounds (VOC)2 

--- 137 15 

 

 
In addition to impacts from criteria pollutants, project impacts may include emissions of 
pollutants identified by the state and federal government as toxic air contaminants 
(TACs) or Hazardous Air Pollutants (HAPs).  In San Diego County, the County 
Department of Planning and Land Use identifies an excess cancer risk level of 
1 in 1 million or less for projects that do not implement Toxics Best Available Control 
Technology (T-BACT), and an excess cancer risk level of 10 in 1 million or less for 
projects that do implement T-BACT.  The significance threshold for non-cancer health 
effects is a health hazard index of one or less.  These significance thresholds are 
consistent with the San Diego Air Pollution Control District’s Rule 1210 requirements for 
stationary sources.  If a project has the potential to result in emissions of any TAC or 
HAP which result in a cancer risk of greater than 1 in 1 million without T-BACT, 10 in 1 
million with T-BACT, or health hazard index of one or more, the project would be 
deemed to have a potentially significant impact.  
 
With regard to evaluating whether a project would have a significant impact on sensitive 
receptors, air quality regulators typically define sensitive receptors as schools (Preschool-
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12th Grade), hospitals, resident care facilities, or day-care centers, or other facilities that 
may house individuals with health conditions that would be adversely impacted by 
changes in air quality.  Any project which has the potential to directly impact a sensitive 
receptor located within 1 mile and results in a health risk greater than the risk 
significance thresholds discussed above would be deemed to have a potentially 
significant impact. 
 
Section 6318 of the San Diego County Zoning Ordinance requires all commercial and 
industrial uses “be operated as not to emit matter causing unpleasant odors which is 
perceptible by the average person at or beyond any lot line of the lot containing said 
uses.”  Section 6318 goes on to further provide specific dilution standards that must be 
met “at or beyond any lot line of the lot containing the uses.”  APCD Rule 51 (Public 
Nuisance) also prohibits emission of any material which causes nuisance to a 
considerable number of persons or endangers the comfort, health or safety of any person.  
A project that proposes a use which would produce objectionable odors would be deemed 
to have a significant odor impact if it would affect a considerable number of off-site 
receptors. 
 
The EPA has established the NAAQS that are applicable to the SDAB.  As discussed 
above under CEQA Thresholds of Significance, a project’s impacts would be considered 
significant if the project’s operational impacts plus background concentrations would 
exceed the NAAQS for attainment pollutants. 
 
In addition to the requirements to comply with the NAAQS for attainment pollutants, for 
geographic areas designated as nonattainment or maintenance areas for pollutants 
regulated under the CAA, Federal actions must demonstrate conformity with the SIP for 
the nonattainment pollutant if emissions related to the Federal action exceed the general 
conformity de minimis thresholds.  For the SDAB, the de minimis thresholds for 
conformity are as follows: 
 

• 100 tons per year for CO emissions 
• 100 tons per year for NOx and VOC emissions (O3 precursors) 

 
To evaluate significance of the action, the NEPA analysis must take into account a 
comparison of the emissions attributable to the proposed project with the emissions 
associated with the Federal No Action alternative.   
 
Should emissions be above the de minimis thresholds, further evaluation must be 
conducted to evaluate whether the Federal action’s impacts would cause or contribute to 
a violation of an ambient air quality standard.  This evaluation may include air dispersion 
modeling to estimate ambient pollutant concentrations due to emissions associated with 
the Federal action, or for nonattainment pollutants, an evaluation of the project’s 
conformity with the SIP as required under Section 176(c) of the Federal CAA 
Amendments of 1990. 
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The impacts associated with construction and operation of the project were evaluated for 
significance based on these significance criteria. 
  

2.5 Environmental Consequences 
 
This section of the Air Quality Technical Report addresses potential air quality impacts 
and significance of impacts associated with the Proposed Action.  The Proposed Action 
involves the raising of the existing San Vicente Dam by an additional 63 feet beyond the 
approved Emergency Storage Project dam height to provide an additional 100,000 acre-
feet of carryover storage at San Vicente Reservoir.   

2.5.1 Construction Impacts 
 
Construction for the Proposed Action is comprised of several components.  The 
components that are addressed in this analysis include projects that have not been 
previously addressed in the ESP environmental review.   
 
Under the Proposed Action, two alternative construction scenarios have been considered.  
The first scenario involves development of an on-site quarry to provide construction 
materials for the dam raise.  The second scenario involves importing of construction 
materials by trucking in materials on heavy-duty trucks.  The two alternatives would 
result in differences in construction requirements and, therefore, emissions associated 
with construction.  Both construction scenarios would require initial preparatory work for 
the construction.  The construction requirements and impact assessment are presented 
below. 
 
Preparatory Construction.  The initial stage of construction (Package 1) involves the 
following steps: 
 

• Mobilization 
• Access Roads 
• Foundation Excavation 
• Relocation of Outlet Pipe 
• Marina Grading 
• Demobilization/Reclamation 

 
 
The Water Authority has developed a detailed project construction schedule that provides 
heavy equipment estimates, personnel requirements, truck traffic estimates, and estimates 
of required grading/materials handling/import/export for each of the individual projects 
analyzed in this analysis.   
 
Emission estimates have been prepared for individual construction projects listed above 
to evaluate the maximum daily emissions.  As discussed in Section 1.3, emission 
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estimates were based on emission factors obtained from the CARB’s OFFROAD model 
(CARB [Futaba] 2006).  Emission rates for employee vehicles and heavy truck 
operations were developed from the CARB’s EMFAC2002 model, which calculates 
emission rates for vehicles based on vehicle classes (for example, light-duty autos, 
medium-heavy trucks, heavy duty trucks) and vehicle miles traveled.  Employee travel to 
and from the project site was assumed to have a trip length of 14 miles.  Truck 
deliveries/material export was assumed to have a trip length of 10 miles.  To estimate 
emissions of fugitive dust associated with truck traffic on unpaved surfaces, it was 
assumed that each truck would travel 0.5 miles on unpaved surfaces for each construction 
phase. 
 
During the construction of access roads, it was assumed that approximately 10 acres/day 
of grading could occur.  Emissions of fugitive dust during grading for the access roads 
were calculated based on the URBEMIS2002 uncontrolled PM10 emission factor of 10 
lbs/acre-day for grading; therefore, uncontrolled emissions could be as high as 100 
lbs/day of PM10.   
 
Based on the project description, the foundation would be prepared by drilling, blasting, 
and excavating the soil and weathered rock during the foundation excavation phase.  For 
the new dam foundation, it is anticipated that about 200,000 cubic yards of overburden 
and weathered rock would need to be excavated.  To remove the overburden, blasting 
will be required at the site.  Fugitive dust emissions associated with blasting were 
estimated based on the EPA’s emission factor for blasting for coal mining to remove 
overburden, which is a similar process.  According to Section 11.9 of AP-42, emissions 
from blasting are calculated as follows: 
 
 Lbs PM10/blast = 0.000014(A)1.5 x 0.52 lbs PM10/lbs TSP 
 
For conservative purposes, it was assumed that blasting to a depth of 1 foot would be 
required to remove the 200,000 cubic yards of overburden.  Based on this assumption, it 
was estimated that a total of 200,000 square yards or 1,800,000 square feet of blasting 
would be required to remove overburden prior to project construction; thus a total of 
17,580 lbs of PM10 would be associated with blasting over the entire duration of the 
foundation excavation phase of the Proposed Action.  Based on the construction 
schedule, blasting would be conducted over a 7-month period, assuming construction 
would take place 7 days a week, 24 hours per day.  The daily emissions would therefore 
be estimated at 83.71 lbs/day. 
 
The project would utilize ammonium nitrate/fuel oil ANFO explosives to conduct 
blasting on site.  Based on the EPA’s AP-42 emission factors in Section 13.3, emissions 
from use of ANFO are estimated at 67 lbs CO per ton of explosive, and 17 lbs NOx per 
ton of explosive.  Based on typical construction projects, it was estimated that a 
maximum of 10,000 lbs per day could be used at the site; thus the maximum daily 
emissions due to the use of ANFO would be 335 lbs/day of CO and 85 lbs/day of NOx. 
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Emission rates for materials handling (truck loading of excavated material) were obtained 
from the SCAQMD’s 1993 CEQA Air Quality Handbook.  The emission rates depend on 
the amount of materials being handled (in tons), the moisture content of the materials (in 
percent) and the mean wind speed (in miles per hour).  For this project, it was assumed 
that excavated material had a 4.8% moisture content as recommended by EPA.  The wind 
speed was assumed to be 12 mph.  It was assumed that each truck could handle 18 cubic 
yards of material, and for the maximum daily emissions, based on the construction 
contractor estimate, it was assumed that a maximum of 64 trucks per day would haul 
material offsite.  In addition, during the foundation excavation phase an estimated 2,800 
concrete loads will be trucked on site.  It was assumed that one cubic yard of material 
would weigh on average 1.6 tons.   
 
Particulate emissions from materials handling during excavation were estimated using the 
methodology recommended in the SCAQMD CEQA Air Quality Handbook, Table A9-9-
G, for material handling.  The equation recommended in Table A9-9-G is as follows: 
 

 E = [0.00112 x ({[G/5]1.3}/{[H/2]1.4})] x [I/J] 
 Where  E = PM10  emissions, lbs/day 
   G = Wind speed, estimated as 12 miles per hour 
 H = Moisture content, estimated as 4.8% for moist 

material 
   I = Pounds of dirt handled per day 
   J = 2000 lbs/ton of dirt 
 
During the marina grading, it was assumed that approximately 10 acres/day of grading 
could occur.  Emissions of fugitive dust during grading for the access roads were 
calculated based on the URBEMIS2002 uncontrolled PM10 emission factor of 10 
lbs/acre-day for grading; therefore, uncontrolled emissions could be as high as 100 
lbs/day of PM10.   
 
During the marina grading phase, approximately 46,583 truckloads of material at 18 cy 
per truck would be excavated from the marina site and hauled offsite.  Emissions were 
calculated as described above.   
 
Tables 2-3 through 2-8 present a summary of construction emissions for each individual 
component of the project.  To evaluate the maximum daily and total construction 
emissions for the project, the construction schedule, which provides month-by-month 
estimates of project construction and equipment requirements, was used to develop 
calculations of monthly total emissions from the individual components of the project 
that will be undergoing construction simultaneously.   
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Table 2-3. Estimated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 8.61 0.93 28.60 0.03 0.96 0.85 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 11.26 1.14 29.17 0.03 2.36 1.18 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 2-4. Estimated Construction Emissions - Access Roads 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 113.63 10.44 315.88 0.35 10.41 9.26 
Worker Travel – Vehicle 
Emissions 6.75 0.55 0.56 0.00 0.04 0.04 
Construction Truck 
Emissions 0.34 0.09 1.27 0.00 0.04 0.04 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 4.79 1.06 
TOTAL 120.72 11.08 317.71 0.35 115.28 31.40 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-5. Estimated Construction Emissions - Foundation Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 83.91 17.62 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 1.56 0.33 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 118.88 11.67 376.32 0.43 11.92 10.61 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
Construction Truck 
Emissions 3.53 0.92 13.05 0.03 0.46 0.46 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 49.22 10.34 
TOTAL 464.71 13.19 474.98 0.47 147.12 39.41 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-6. Estimated Construction Emissions - Outlet Relocation 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 61.18 6.13 196.47 0.23 6.38 5.68 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 64.98 6.47 197.31 0.23 8.47 6.13 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-7. Estimated Construction Emissions - Marina Grading 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 92.45 9.50 328.92 0.38 9.77 8.70 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.05 
Construction Truck 
Emissions 9.61 2.51 35.54 0.09 1.24 1.23 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 133.98 28.14 
TOTAL 109.54 12.62 365.08 0.48 245.04 59.12 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-8. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 20.22 2.09 63.72 0.07 2.16 1.92 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.18 0.01 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 23.37 2.52 63.99 0.07 2.87 2.09 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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On-site Quarry.  For the on-site quarry alternative, the construction stages addressed in 
this analysis include the following: 
 
 

• Mobilization 
• RCC Test Section 
• Foundation Treatment 
• Dam Crest Demolition and Surface Preparation 
• Quarry Operations 
• Roller Compacted Concrete Placement 
• Dam Seepage Control 
• Outlet Facilities 
• Saddle Dams 
• Bypass Pipeline Diversion Structure 
• Turnout/Bifurcation Structures 
• Clearing/Grubbing 
• Demobilization/Reclamation 

 
 
As in the case of the Package 1 projects, the Water Authority has developed a detailed 
project construction schedule that provides heavy equipment estimates, personnel 
requirements, truck traffic estimates, and estimates of required grading/materials 
handling/import/export for each of the individual projects analyzed in this analysis.   
 
Emission estimates have been prepared for individual construction projects listed above 
to evaluate the maximum daily emissions.  As discussed in Section 3.1, emission 
estimates were based on emission factors obtained from the CARB’s OFFROAD model 
(CARB [Futaba] 2006).  Emission rates for employee vehicles and heavy truck 
operations were developed from the ARB’s EMFAC2002 model, which calculates 
emission rates for vehicles based on vehicle classes (for example, light-duty autos, 
medium-heavy trucks, heavy duty trucks) and vehicle miles traveled.  Employee travel to 
and from the project site was assumed to have a trip length of 14 miles.  Truck 
deliveries/material export was assumed to have a trip length of 10 miles.  To estimate 
emissions of fugitive dust associated with truck traffic on unpaved surfaces, it was 
assumed that each truck would travel 0.5 miles on unpaved surfaces for each construction 
phase. 
 
The amount of material quarried in the on-site quarry was estimated based on AP-42 
estimates of material needs, assuming 1865 lbs of coarse aggregate per cubic yard of 
concrete, and 1428 lbs of sand per cubic yard of concrete.  Emissions associated with 
quarrying operations were estimated using the emission calculation for materials handling 
described above.  Roller-compacted concrete (RCC) and convention concrete will be 
supplied by an on-site batch plant.  The following are estimates for RCC and 
conventional concrete requirements: 
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 Main Dam: 
• Total RCC = 820,000 CY 
• Foundation and Leveling Concrete = 115,000 CY 

 
 Inlet/Outlet Works Tower: 

• Total Concrete = 4,000 CY 
 
 East Saddle Dam: 

• Total RCC = 4,400 CY 
• Foundation and Leveling Concrete = 4,600 CY 

 
 West Saddle Dam: 

• Total RCC = 800 CY 
• Foundation and Leveling Concrete = 1,400 CY 

 

Blasting will be required for the quarrying operation.  Fugitive dust emissions associated 
with blasting were estimated based on the EPA’s emission factor for blasting for coal 
mining to remove overburden, which is a similar process.  According to Section 11.9 of 
AP-42, emissions from blasting are calculated as follows: 
 
 Lbs PM10/blast = 0.000014(A)1.5 x 0.52 lbs PM10/lbs TSP 
 
 
For conservative purposes, it was assumed that blasting to a depth of 1 foot would be 
required to remove the materials required for the approximately 690,000 cubic yards of 
RCC and conventional concrete required for construction of the dam, inlet/outlet works 
tower, and saddle dams.  Based on this assumption, it was estimated that a total of 
690,000 square yards or 6,210,000 square feet of blasting would be required to remove 
overburden prior to project construction; thus a total of 112,660 lbs of PM10 would be 
associated with blasting over the entire duration of the foundation excavation phase of the 
Proposed Action.  Based on the construction schedule, blasting would be conducted over 
a 9-month period, assuming construction would take place 7 days a week, 24 hours per 
day.  The daily emissions would therefore be estimated at 417.04 lbs/day. 
 
The project would utilize ammonium nitrate/fuel oil ANFO explosives to conduct 
blasting on site.  Based on the EPA’s AP-42 emission factors in Section 13.3, emissions 
from use of ANFO are estimated at 67 lbs CO per ton of explosive, and 17 lbs NOx per 
ton of explosive.  Based on typical construction projects, it was estimated that a 
maximum of 10,000 lbs per day could be used at the site; thus the maximum daily 
emissions due to the use of ANFO would be 335 lbs/day of CO and 85 lbs/day of NOx. 
 
In addition to on-site and off-site blasting, the project would include on-site rock crushing 
operations of blast material to provide material on site.  It was assumed that the rock 
crushing would be accomplished through the use of a portable rock crusher powered by 
an on-site generator.  Fugitive dust emissions associated with rock crushing were 
estimated based on the EPA’s AP-42 Section 11.19.2 emission factor, assuming that rock 
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crushing would be controlled through the use of water spray, of 0.00054 lbs PM10 per ton 
of rock crushed.  It was assumed that rock crushing would involve approximately 50 
percent of the total rock generated on site during grading/blasting.  
 

Emissions from concrete batching were estimated using the EPA’s AP-42 emission 
factors from AP-42 Section 11.12, Table 11.12-2, assuming central mix rather than truck 
mix concrete.   
 
Tables 2-9 through 2-21 present a summary of construction emissions for each individual 
component of the project.  To evaluate the maximum daily and total construction 
emissions for the project, the construction schedule, which provides month-by-month 
estimates of project construction and equipment requirements, was used to develop 
calculations of monthly total emissions from the individual components of the project 
that will be undergoing construction simultaneously.   
 

Table 2-9. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.16 5.49 49.94 0.22 2.23 1.98 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 22.40 5.68 50.30 0.22 2.93 2.14 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-10. Estimated Construction Emissions - RCC Test Section 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.00 5.74 45.78 0.09 2.38 2.12 
Concrete Batching 
Emissions N/A N/A N/A N/A 25.19 5.29 
Worker Travel – Vehicle 
Emissions 8.39 0.70 0.69 0.01 0.05 0.05 
Construction Truck 
Emissions 0.15 0.54 0.04 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 30.54 6.98 46.51 0.10 29.69 7.91 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-11. Estimated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 27.13 7.27 58.85 0.12 2.81 2.50 
Worker Travel – Vehicle 
Emissions 5.29 0.43 0.44 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 32.47 7.71 59.47 0.12 3.53 6.21 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
Table 2-12. Estimated Construction Emissions - Dam Crest Demolition and Surface 

Preparation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 25.34 6.42 51.31 0.09 2.78 2.47 
Worker Travel – Vehicle 
Emissions 4.74 0.39 0.39 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 30.13 6.82 51.88 0.09 3.50 2.65 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-13. Estimated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 1.17 0.25 
Heavy Equipment Exhaust 104.28 28.72 230.69 0.41 11.44 10.18 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
TOTAL 446.58 29.32 316.30 0.42 429.70 98.06 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-14. Estimated Construction Emissions - RCC Placement 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching  N/A N/A N/A N/A 34.77 7.30 
Heavy Equipment Exhaust 204.86 53.65 458.24 1.44 21.59 19.22 
Worker Travel – Vehicle 
Emissions 28.82 2.36 2.40 0.02 0.19 0.19 
Construction Truck 
Emissions 1.01 0.26 3.72 0.01 0.13 0.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 14.01 2.94 
TOTAL 234.69 56.27 464.36 1.47 70.69 29.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 2-15. Estimated Construction Emissions - Dam Seepage Control 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.70 4.47 34.57 0.07 1.69 1.50 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 19.90 4.75 35.19 0.07 3.09 1.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-16. Estimated Construction Emissions - Outlet Facilities 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 1.34 0.28 
Heavy Equipment Exhaust 18.75 5.51 41.63 0.08 1.98 1.76 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 22.73 5.86 42.49 0.08 5.41 2.51 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-17. Estimated Construction Emissions - Saddle Dams 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 0.54 0.11 
Heavy Equipment Exhaust 25.13 6.85 57.19 0.11 2.73 2.43 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 31.43 7.39 58.07 0.11 4.69 2.88 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-18. Estimated Construction Emissions - Bypass Pipeline Diversion 
Structure 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 31.93 9.23 77.88 0.15 3.60 3.20 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 38.23 9.77 78.76 0.15 5.02 3.53 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-19. Estimated Construction Emissions - Turnout-Bifurcator Structures 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 20.62 5.75 48.41 0.09 2.36 2.10 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 0.10 0.36 0.03 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 24.73 6.44 55.21 0.09 3.77 2.43 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-20. Estimated Construction Emissions - Clearing-Grubbing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 15.74 4.30 34.10 0.06 1.96 1.74 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 19.72 4.65 34.96 0.06 4.05 2.21 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-21. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 2.19 0.18 0.18 0.00 0.01 0.01 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

 

The construction schedule indicated which construction phases would likely be 
conducted simultaneously.  Because it is necessary to estimate maximum daily 
construction activity to estimate maximum daily emissions associated with project 
construction, the construction schedule was consulted to identify the time period in which 
the maximum simultaneous construction activity would occur.  Based on the construction 
contractor’s proposed schedule, the maximum activity would occur during Months 21 to 
23, which was assumed to occur in 2010.  To address a maximum daily emissions 
scenario, the schedule was reviewed and the maximum construction scenario identified, 
when the following construction phases would occur:   
 

• Foundation Treatment 
• Quarry Operations 
• RCC Placement 
• Outlet Facilities 
• Bypass Pipeline Diversion Structure 
• Turnout/Bifurcation Structures 

 
 
Table 2-22 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 
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Table 2-22. Estimated Maximum Daily Construction Emissions - Carryover Storage 
and San Vicente Dam Raise Project, On-site Quarry Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 32.47 7.71 59.47 0.12 3.53 6.21 
Quarry Operations 446.58 29.32 316.30 0.42 429.70 98.06 
RCC Placement 234.69 56.27 464.36 1.47 70.69 29.78 
Outlet Facilities 22.73 5.86 42.49 0.08 5.41 2.51 
Bypass Pipeline Diversion 
Structure 38.23 9.77 78.76 0.15 5.02 3.53 
Turnout/Bifurcation 
Structures 24.73 6.44 55.21 0.09 3.77 2.43 
TOTAL 799.43 115.37 1016.59 2.33 518.12 142.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
 
As shown in the table, the emissions of CO, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 
Offsite Trucked.  For the offsite trucked alternative, the construction stages are the same 
as for the on-site quarry alternative.  The difference is that the aggregate supply materials 
would be supplied by an offsite entity and would be brought to the construction site in 
heavy-duty trucks.  Accordingly, the construction phases addressed in this analysis 
include the following: 
 
 

• Mobilization 
• RCC Test Section 
• Foundation Treatment 
• Dam Crest Demolition and Surface Preparation 
• Quarry Operations 
• Roller Compacted Concrete Placement 
• Dam Seepage Control 
• Outlet Facilities 
• Saddle Dams 
• Bypass Pipeline Diversion Structure 
• Turnout/Bifurcation Structures 
• Clearing/Grubbing 
• Demobilization/Reclamation 

 
 
With the exception of the Quarry Operations construction phase, emission estimates for 
the construction phases listed above would be the same as for the on-site quarry 
alternative.  Emissions for the Aggregate Supply phase of project construction are 
presented in Table 2-23. 
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Table 2-23. Estimated Construction Emissions - Aggregate Supply 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 15.96 4.72 43.81 0.08 1.86 1.66 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 8.85 2.32 32.72 0.08 1.14 1.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 123.39 25.91 
TOTAL 28.82 7.37 76.86 0.16 126.36 28.73 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 
 

 
 
For the offsite trucked alternative, the construction schedule indicated which construction 
phases would likely be conducted simultaneously.  Because it is necessary to estimate 
maximum daily construction activity to estimate maximum daily emissions associated 
with project construction, the construction schedule was consulted to identify the time 
period in which the maximum simultaneous construction activity would occur.  Based on 
the construction contractor’s proposed schedule, the maximum activity would occur 
during 2010.  To address a maximum daily emissions scenario, the schedule was 
reviewed and the maximum construction scenario identified, when the following 
construction phases would occur:   
 

• Foundation Treatment 
• Aggregate Supply 
• RCC Placement 
• Outlet Facilities 
• Saddle Dams 
• Bypass Pipeline Diversion Structure 
• Turnout/Bifurcation Structures 

 
 
Table 2-24 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 
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Table 2-24. Estimated Maximum Daily Construction Emissions - Carryover Storage 
and San Vicente Dam Raise Project, Offsite Trucked Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 32.47 7.71 59.47 0.12 3.53 6.21 
Aggregate Supply 28.82 7.37 76.86 0.16 126.36 28.73 
RCC Placement 234.69 56.27 464.36 1.47 70.69 29.78 
Outlet Facilities 22.73 5.86 42.49 0.08 5.41 2.51 
Bypass Pipeline Diversion 
Structure 38.23 9.77 78.76 0.15 5.02 3.53 
Turnout/Bifurcation 
Structures 24.73 6.44 55.21 0.09 3.77 2.43 
TOTAL 381.67 93.42 777.15 2.07 214.78 73.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes Yes 

 
 
As shown in the table, the emissions of NOx, PM10, and PM2.5 are above the quantitative 
significance thresholds.   
 
Because the Proposed Action is subject to SDAPCD Rule 1501, Conformity of General 
Federal Actions, an evaluation of the applicability of the rule to the Proposed Action was 
conducted.  The maximum annual construction scenario was identified based on an 
evaluation of the construction schedule to determine which construction phases would be 
constructed in a single year.  The year 2010 was identified as the maximum construction 
scenario for both the on-site quarry and the offsite trucked alternative.  The emissions 
from the on-site quarry alternative represented the maximum annual emissions scenario.  
Table 2-25 presents a summary of the estimated annual construction emissions for the 
project construction, along with an evaluation of construction emissions versus the 
federal de minimis thresholds for nonattainment and maintenance pollutants in the SDAB 
(i.e., CO, NOx, and VOCs).   
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Table 2-25. Estimated Construction Emissions 
tons/year 

 
Emission Source CO  VOCs NOx 

Mobilization 0.66 0.16 1.50 
RCC Test Section 0.66 0.17 1.37 
Foundation Treatment 3.66 0.98 7.95 
Dam Crest Demo Surface Prep 2.66 0.67 5.39 
Quarry Operations 14.08 3.88 31.14 
RCC Placement 37.39 9.79 83.63 
Dam Seepage Control 0.00 0.00 0.00 
Outlet Facilities 3.42 1.01 7.60 
Saddle Dams 2.64 0.72 6.00 
Bypass Pipeline Diversion Structures 4.79 1.38 11.68 
Turnout/Bifurcation Structures 1.24 0.35 2.90 
Clearing/Grubbing 0.00 0.00 0.00 
Demobilization-Reclamation 0.00 0.00 0.00 
Worker Trips 11.33 0.93 0.94 
Truck Traffic 0.27 0.07 1.00 
TOTAL 82.80 20.11 161.10 
De Minimis Threshold 100 100 100 
Above Threshold? No No Yes 

 
As shown in Table 2-25, emissions of nonattainment pollutants are below the de minimis 
thresholds for CO and VOCs, but above the de minimis threshold for NOx.  Accordingly, 
a conformity determination is required to demonstrate that emissions of NOx would 
conform with the SIP. 
 
To develop the SIP emissions budget for construction equipment and on-road vehicles, 
the SDAPCD relies on output from the CARB’s OFFROAD model (for construction 
equipment) and the San Diego Association of Governments’ (SANDAG’s) estimates of 
on-road traffic.  Based on the 2010 estimated annual emissions reported for the 
SDAPCD, offroad diesel-powered construction equipment NOx emissions are estimated 
at 18.15 tons per day, and on-road vehicle emissions are estimated at 82.74 tons per day.  
The total heavy construction equipment emissions for the maximum simultaneous 
construction scenario are 159.16 tons/year or 0.45 tons per day assuming 350 days per 
year, which amounts to 2.5 percent of the offroad emissions budget in the current SIP.  
The total vehicular emissions for the maximum simultaneous construction scenario are 
1.94 tons/year or 0.0055 tons per day assuming 350 days per year, which amounts to 
0.0066 percent of the vehicular emissions budget in the current SIP.  The emissions are 
thus a small portion of the total SIP emissions budget for offroad equipment and on-road 
vehicles and are well within the budget for these sources.  The NOx emissions are 
therefore accounted for in the SIP budget estimates for construction and the project 
would be consistent with the SIP. 
 
The Water Authority has provided estimates of NOx emissions to the SDAPCD to review 
in accordance with the requirements of SDAPCD Rule 1501.  Based on a review of the 
current SIP inventory of emissions associated with construction, the emissions would be 
within the SIP emissions budget and the project would conform with the SIP.   
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Projects involving traffic impacts may result in the formation of locally high 
concentrations of CO, known as CO “hot spots.”  Because construction of the Proposed 
Action would result in additional traffic to the site, a CO “hot spots” analysis was 
conducted.  The Traffic Impact Analysis – San Vicente Dam Raise (Linscott, Law, and 
Greenspan 2006) evaluated construction traffic to assess whether or not there would be a 
decrease in the level of service at the roadways and/or intersections affected by 
construction of the Proposed Action.  The Caltrans ITS Transportation Project-Level 
Carbon Monoxide Protocol (Caltrans 1998) was followed to determine whether a CO 
“hot spot” is likely to form due to construction traffic.  In accordance with the Protocol, 
CO “hot spots” are typically evaluated when (a) the level of service (LOS) of an 
intersection or roadway decreases to a LOS E or worse; (b) signalization and/or 
channelization is added to an intersection; and (c) sensitive receptors such as residences, 
commercial developments, schools, hospitals, etc. are located in the vicinity of the 
affected intersection or roadway segment.   
 
The Traffic Impact Analysis evaluated seven intersections in the project vicinity to assess 
the Existing, 2010 Plus On-site Quarry, and 2010 Offsite Trucked conditions and LOS.  
Based on the Traffic Impact Analysis, the following intersections were projected to 
experience a significant degradation in LOS due to traffic generated by the Proposed 
Action during construction.   
 
On-site Quarry 

• SR-67/Vigilante Road – am and pm peak hours 
• SR-67/Willow Road – am and pm peak hours 

 
Offsite Trucked 

• SR-67/Vigilante Road – am and pm peak hours 
• SR-67/Willow Road – am and pm peak hours 

 
Because the offsite trucked alternative would result in a greater number of trips, and the 
intersections for which significant impacts are predicted are the same as for the on-site 
quarry, CO “hot spots” were evaluated for the offsite trucked option as a worst case 
analysis. 
 
To evaluate the potential for CO “hot spots,” the procedures in the Caltrans ITS 
Transportation Project-Level Carbon Monoxide Protocol (Caltrans 1998) were used.  As 
recommended in the Protocol, CALINE4 modeling was conducted for the intersections 
identified above for the scenario without Project traffic, and the Project scenarios. 
Modeling was conducted based on the guidance in Appendix B of the Protocol to 
calculate maximum predicted 1-hour CO concentrations.  Predicted 1-hour CO 
concentrations were then scaled to evaluate maximum predicted 8-hour CO 
concentrations using the recommended scaling factor of 0.7 for urban locations.   
 
Inputs to the CALINE4 model were obtained from the Traffic Impact Analysis.  As 
recommended in the Protocol, receptors were located at locations that were 
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approximately 3 meters from the mixing zone, and at a height of 1.8 meters.  Average 
approach and departure speeds were estimated using a conservative speed of 1 mile per 
hour, and the emission factors for that speed were estimated from the EMFAC2002 
emissions model (ARB 2002) for 2010, which was assumed to be the year in which the 
project would experience the highest traffic impact. 
 
In accordance with the Caltrans ITS Transportation Project-Level Carbon Monoxide 
Protocol, it is also necessary to estimate future background CO concentrations in the 
project vicinity to determine the potential impact plus background and evaluate the 
potential for CO “hot spots” due to the project.  As a conservative estimate of background 
CO concentrations, the existing maximum 1-hour background concentration of CO that 
was measured at the San  Diego monitoring station for the period 2003 – 2005 of 6.4 ppm 
was used to represent future maximum background 1-hour CO concentrations.  This is a 
conservative assumption, as the monitoring station is located in a congested area in San  
Diego.  The existing maximum 8-hour background concentration of CO that was 
measured at the San  Diego monitoring station during the period from 2003 – 2005 of 
4.71 ppm was also used to provide a conservative estimate of the maximum 8-hour 
background concentrations in the project vicinity.  CO concentrations in the future may 
be lower as inspection and maintenance programs and more stringent emission controls 
are placed on vehicles.   
 
The CALINE4 model outputs are provided in Appendix A of this report.  Table 2-26 
presents a summary of the predicted CO concentrations (impact plus background) for the 
intersections evaluated for the offsite trucked scenario.  As shown in Table 2-26, the 
predicted CO concentrations would be substantially below the 1-hour and 8-hour 
NAAQS and CAAQS for CO.   
 

Table 2-26. CO “Hot Spots” Evaluation - Offsite Trucked Scenario 
Predicted CO Concentrations, ppm 

 
Intersection CO Concentration 

Maximum 1-hour Concentration Plus Background, ppm 
CAAQS = 20 ppm; NAAQS = 35 ppm 
 am pm 

SR 67 and Vigilante Road 7.6 7.5 
SR 67 and Willow Road 7.7 7.9 

Maximum 8-hour Concentration Plus Background, ppm 
CAAQS = 9.0 ppm; NAAQS = 9 ppm 

SR 67 and Vigilante Road 5.55 
SR 67 and Willow Road 5.76 

 
 
Project construction could result in TAC emissions mainly associated with diesel heavy 
equipment exhaust.  Diesel exhaust is considered to have long-term carcinogenic and 
non-carcinogenic health effects.  Because the construction equipment would be operating 
at various locations throughout the construction site, and because any operation near 
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existing receptors would be temporary, impacts associated with TAC emissions during 
construction are not considered significant. 
 
Project construction could result in minor amounts of odor compounds associated with 
diesel heavy equipment exhaust; however, because the construction equipment would be 
operating at various locations throughout the construction site, and because any operation 
near existing receptors would be temporary, impacts associated with odors during 
construction are not considered significant. 
 

2.5.2 Operational Impacts 
 
Once a reservoir is fully operational, potential air quality impacts would include impacts 
associated with routine maintenance and operation of the reservoir, and impacts 
associated with recreational use at the site.  Motor vehicles and boats would be the 
primary source of emissions associated with reservoir operations. 
 
Operational and maintenance activities for the San Vicente 100,000 acre-feet reservoir 
would consist of various activities, including monitoring reservoir level and outlet and 
spillway discharges, monitoring dam instrumentation, maintaining appropriate records, 
and maintaining mechanical and electrical equipment according to the equipment 
manufacturers’ requirements.  All of these activities would result in emissions associated 
with worker trips to the reservoir.  Employee traffic for operation of the San Vicente 
reservoir would not be anticipated to be appreciably different from present levels.  In the 
Air Quality Technical Report for the Emergency Water Storage Project (Ogden 
Environmental 1995), operation and maintenance activities were anticipated to result in 
four trips per day.  Emissions associated with these trips would be negligible. 
 
As described in the Recreation Master Plan Update, recreational activities at the San 
Vicente Reservoir would include expanded boating and fishing opportunities at the 
reservoir.  The proposed marina would remain the focus of the recreational activities at 
the reservoir, and include a boat launch ramp, a floating dock with rental boat slips and 
office/storage space, a courtesy boarding dock, a fishing pier accessible to disabled 
persons, a city office building, parking for cars and vehicles with boat trailers, and 
handicapped spaces in both parking areas. Through the use of temporary concrete mats, 
or equivalent methods, the boat launch ramp could be extended for additional access to 
the reservoir during low water levels. The replacement boat dock would be a non-fixed 
floating dock that would adjust to fluctuating water levels, allowing boat access to the 
reservoir within an acceptable operating range. The marina would also include a comfort 
station, concession building, outdoor picnic area with shade shelters, and landscaped 
parking areas. 
 
The proposed marina would continue to offer the wide range of boating activities which 
allow for: sail boats, power boats, row boats, inflatable boats and rental power boats. As 
with present conditions, boating would be restricted to daylight hours only. Water skiing 
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would still be permitted under the same rules and restrictions that currently apply. 
Swimming or any other direct body contact to water would not be permitted.   
 
Exhaust emissions associated with personal vehicles and boating equipment as well as 
exhaust from the boats operating on the reservoir would be the primary source of air 
emissions associated with recreational use of the San Vicente Reservoir.  The Proposed 
Action would include a larger reservoir and an expanded/relocated marina corresponding 
to an increase in recreational users and visitor trips, compared to current conditions.  
During peak summer months, the maximum daily recreational trips could increase from 
an estimated 225 ADT for the existing marina to possibly up to 360 ADT for the new 
marina (Weber, 2007).  Emissions from vehicles were estimated assuming the San Diego 
County vehicle mix for the year 2015.  Emissions from boats were estimated based on the 
project description for the maximum number of boats allowed on the reservoir at any one 
time; therefore, 291 boats were assumed to operate on the reservoir for four hours on a 
single maximum use day. 
 
Emissions from boats were estimated using the EPA’s emission standards as set forth in 
40 CFR Part 94 for gasoline-powered marine engines.  It was assumed that marine vessel 
engines would be on average 50 kW.  Because the emission standards are provided in 
terms of hydrocarbons plus NOx, it was assumed that the emissions would be mainly 
NOx and that hydrocarbons in the exhaust would be negligible.   
 
Operational emissions are shown in Table 2-26.  Emissions from operation would be less 
than significant. 
 
 
Table 2-26. Estimated Maximum Daily Operational Emissions - Carryover Storage 

and San Vicente Dam Raise Project 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Lbs/day 

Boating 1.03 N 19.25 N 12.83 12.70 
Vehicles 41.57 6.10 3.87 0.06 0.55 0.54 
TOTAL 42.60 6.10 23.12 0.06 13.38 13.24 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

Tons/year 
Boating 0.19 N 3.51 N 2.34 2.32 
Vehicles 7.59 1.11 0.71 0.01 0.10 0.10 
TOTAL 7.78 1.11 4.42 0.01 2.44 2.42 
Significance Threshold 100 15 40 40 15 10 
Above Thresholds? No No No No No No 

N:  Negligible emissions 
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2.6 Mitigation Measures 
 
As discussed in Section 2.5, emissions associated with construction of the Proposed 
Action for both the on-site quarry and offsite trucked construction alternatives are above 
the quantitative significance thresholds and would result in a temporary, significant 
impact on the ambient air quality.  Accordingly, mitigation measures are proposed to 
reduce impacts.  Mitigation measures for construction include measures to control 
fugitive dust emissions.  In accordance with the San Diego County Grading Ordinance, 
Section 87.428, dust control measures must be implemented for all grading projects 
taking place in the County of San Diego.  The Grading Ordinance requires that: 
 

“All clearing and grading shall be carried out with dust control measures 
adequate to prevent creation of a nuisance to persons or public or private 
property. Clearing, grading or improvement plans shall require that 
measures such as the following be undertaken to achieve this result: 
watering, application of surfactants, shrouding, control of vehicle speeds, 
paving of access areas, or other operational or technological measures to 
reduce dispersion of dust.”  
 

 
These measures constitute best management practices for dust control.  The SCAQMD’s 
Air Quality Handbook, Table 11-4, provides control efficiencies to estimate the 
efficiency of the dust control measures required by the Grading Ordinance.  Best 
management practices to reduce the amount of fugitive dust generated from construction 
of the proposed project, and their respective control efficiencies (based on control 
efficiencies provided in the SCAQMD CEQA Air Quality Handbook, Table 11-4), 
include the following: 
 
• Multiple applications of water during grading between dozer/scraper passes – 34-68% 
• Paving, chip sealing or chemical stabilization of internal roadways after completion of 

grading – 92.5% 
• Use of sweepers or water trucks to remove “track-out” at any point of public street 

access – 25-60% 
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion 

control – 30-65% 
 
General construction conditions include the requirement to meet all of the above control 
requirements.  To model the most conservative construction estimates, only application 
of water during grading was taken into consideration when applying a control efficiency 
on particulate emissions.  For conservative purposes, it was assumed that an average 
control efficiency of 50% (the control efficiency used in the URBEMIS2002 model for 
watering three times daily), would be realized from implementation of control measures 
for fugitive dust.  It should be noted that this control measure would only control fugitive 
particulate emissions from grading and travel on unpaved roads.  Watering twice daily 
would not control emissions from blasting, nor would it control emissions of particulate 
from equipment exhaust. 
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Tables 2-27 through 2-42 present estimates of construction emissions with 
implementation of dust control measures to mitigate fugitive emissions of PM10 and 
PM2.5 for grading and travel on unpaved surfaces.  No reductions are assumed for 
blasting and equipment/vehicle exhaust. 
 
 

Table 2-27. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.16 5.49 49.94 0.22 2.23 1.98 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 22.40 5.68 50.30 0.22 2.59 2.07 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-28. Estimated Mitigated Construction Emissions - RCC Test Section 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.00 5.74 45.78 0.09 2.38 2.12 
Concrete Batching 
Emissions N/A N/A N/A N/A 25.19 5.29 
Worker Travel – Vehicle 
Emissions 8.39 0.70 0.69 0.01 0.05 0.05 
Construction Truck 
Emissions 0.15 0.54 0.04 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.23 
TOTAL 30.54 6.98 46.51 0.10 28.67 7.71 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-29. Estimated Mitigated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 27.13 7.27 58.85 0.12 2.81 2.50 
Worker Travel – Vehicle 
Emissions 5.29 0.43 0.44 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 32.47 7.71 59.47 0.12 3.19 2.61 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-30. Estimated Mitigated Construction Emissions - Dam Crest Demolition 
and Surface Preparation 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 25.34 6.42 51.31 0.09 2.78 2.47 
Worker Travel – Vehicle 
Emissions 4.74 0.39 0.39 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 30.13 6.82 51.88 0.09 3.16 2.58 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-31. Estimated Mitigated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 1.17 0.25 
Heavy Equipment Exhaust 104.28 28.72 230.69 0.41 11.44 10.18 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
TOTAL 446.58 29.32 316.30 0.42 429.70 98.06 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-32. Estimated Mitigated Construction Emissions - RCC Placement 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching  - - - - 34.77 7.30 
Heavy Equipment Exhaust 204.86 53.65 458.24 1.44 21.59 19.22 
Worker Travel – Vehicle 
Emissions 28.82 2.36 2.40 0.02 0.19 0.19 
Construction Truck 
Emissions 1.01 0.26 3.72 0.01 0.13 0.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 7.01 1.47 
TOTAL 234.69 56.27 464.36 1.47 63.69 28.31 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-33. Estimated Mitigated Construction Emissions - Dam Seepage Control 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.70 4.47 34.57 0.07 1.69 1.50 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 19.90 4.75 35.19 0.07 2.41 1.69 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-34. Estimated Mitigated Construction Emissions - Outlet Facilities 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 1.34 0.28 
Heavy Equipment Exhaust 18.75 5.51 41.63 0.08 1.98 1.76 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.23 
TOTAL 22.73 5.86 42.49 0.08 4.39 2.31 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 2-35. Estimated Mitigated Construction Emissions - Saddle Dams 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 0.54 0.11 
Heavy Equipment Exhaust 25.13 6.85 57.19 0.11 2.73 2.43 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 31.43 7.39 58.07 0.11 4.01 2.74 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-36. Estimated Mitigated Construction Emissions - Bypass Pipeline 
Diversion Structure 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 31.93 9.23 77.88 0.15 3.60 3.20 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 38.23 9.77 78.76 0.15 4.34 3.40 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-37. Estimated Mitigated Construction Emissions - Turnout-Bifurcator 
Structures 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 20.62 5.75 48.41 0.09 2.36 2.10 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 0.10 0.36 0.03 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 24.73 6.44 55.21 0.09 3.09 2.29 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 



Carryover Storage and San Vicente Dam Raise 41 7/24/07 
Air Quality Impact Analysis   

 
Table 2-38. Estimated Mitigated Construction Emissions - Clearing-Grubbing 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 15.74 4.30 34.10 0.06 1.96 1.74 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.23 
TOTAL 19.72 4.65 34.96 0.06 3.03 2.01 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-39. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 2.19 0.18 0.18 0.00 0.01 0.01 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 
Table 2-40 presents a summary of the mitigated maximum daily construction emissions 
associated with these construction activities. 
 

Table 2-40. Estimated Maximum Daily Mitigated Construction Emissions - 
Carryover Storage and San Vicente Dam Raise Project, On-site Quarry Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 32.47 7.71 59.47 0.12 3.19 2.61 
Quarry Operations 446.58 29.32 316.30 0.42 429.70 98.06 
RCC Placement 234.69 56.27 464.36 1.47 63.69 28.31 
Outlet Facilities 22.73 5.86 42.49 0.08 4.39 2.31 
Bypass Pipeline Diversion 
Structure 38.23 9.77 78.76 0.15 4.34 3.40 
Turnout/Bifurcation 
Structures 24.73 6.44 55.21 0.09 3.09 2.29 
TOTAL 799.43 115.37 1016.59 2.33 508.4 136.98 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 
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For the offsite trucked alternative, the construction stages are the same as for the on-site 
quarry alternative, except that the aggregate supply materials would be supplied by an 
offsite entity and would be brought to the construction site in heavy-duty trucks.  
Emissions for the aggregate supply phase of project construction with mitigation are 
presented in Table 2-41. 
 

Table 2-41. Estimated Mitigated Construction Emissions - Aggregate Supply 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 15.96 4.72 43.81 0.08 1.86 1.66 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 8.85 2.32 32.72 0.08 1.14 1.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 61.70 12.96 
TOTAL 28.82 7.37 76.86 0.16 64.73 15.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 2-42 presents a summary of the mitigated maximum daily construction emissions 
associated with the offsite trucked construction alternative. 
 

Table 2-42. Estimated Maximum Daily Mitigated Construction Emissions - 
Carryover Storage and San Vicente Dam Raise Project, Offsite Trucked Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 32.47 7.71 59.47 0.12 3.19 2.61 
Aggregate Supply 28.82 7.37 76.86 0.16 64.73 15.78 
RCC Placement 234.69 56.27 464.36 1.47 63.69 28.31 
Outlet Facilities 22.73 5.86 42.49 0.08 4.39 2.31 
Bypass Pipeline Diversion 
Structure 38.23 9.77 78.76 0.15 4.34 3.40 
Turnout/Bifurcation 
Structures 24.73 6.44 55.21 0.09 3.09 2.29 
TOTAL 381.67 93.42 777.15 2.07 143.43 54.7 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

2.7 Residual Impacts After Mitigation 
 
As shown in Table 2-40, the maximum daily emissions of CO, NOx, PM10, and PM2.5 
would remain above the quantitative significance thresholds and temporary impacts 
associated with construction of the on-site quarry alternative would remain significant 
impact after mitigation. 
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As shown in Table 2-42, the maximum daily emissions of NOx and PM10 would remain 
above the quantitative significance thresholds and temporary impacts associated with the 
construction of the offsite trucked alternative would remain significant impact after 
mitigation. 
 

2.8 Cumulative Impacts 
 
In analyzing cumulative impacts from a Proposed Action, the analysis must specifically 
evaluate a project’s contribution to the cumulative increase in pollutants for which the 
SDAB is listed as “non-attainment” for the State AAQS.  A project that has a significant 
impact on air quality with regard to emissions of NOx, VOCs, and/or PM10 as determined 
by the screening criteria outlined above would have a significant cumulative effect.  In 
the event direct impacts from a project are less than significant, a project may still have a 
cumulatively considerable impact on air quality if the emissions from the project, in 
combination with the emissions from other proposed or reasonably foreseeable future 
projects are in excess of screening levels identified above, and the project’s contribution 
accounts for more than an insignificant proportion of the cumulative total emissions. 
 
With regard to past and present projects, the background ambient air quality, as measured 
at the monitoring stations maintained and operated by the SDAPCD, measures the 
concentrations of pollutants from existing sources.  Past and present project impacts are 
therefore included in the background ambient air quality data.   
 
PM10 emissions associated with construction generally result in near-field impacts.  
Because the SDAB is considered a nonattainment area for the CAAQS for PM10, and 
because PM10 impacts are considered significant, construction of the Proposed Action 
would result in a temporary but significant cumulative impact on the ambient air quality.   
 
With regard to cumulative impacts associated with ozone precursors, in general, provided 
a project is consistent with the community and general plans, it has been accounted for in 
the ozone attainment demonstration contained within the State Implementation Plan and 
would not cause a cumulatively significant impact on the ambient air quality for ozone.  
The Water Authority has developed the Carryover Storage and San Vicente Dam Raise 
project to meet the demands of the region rather than induce growth and, as such, would 
be consistent with community and general plans and growth projections for San Diego 
County.  However, because emissions of ozone precursors associated with construction 
of the Proposed Action are considered significant, the Proposed Action would result in a 
temporary but significant cumulative impact on the ambient air quality. 
 
The planned or reasonably foreseeable projects were generally accounted for in the 
Traffic Impact Analysis, and were therefore considered in the evaluation of CO “hot 
spots.”  Based on the CO “hot spots” evaluation, a cumulative impact associated with 
traffic emissions is not anticipated.     
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3.0 ALTERNATIVE 2:  MOOSA 100,000 ACRE-FEET 

3.1 Environmental Setting 
 
Moosa Valley is located in a relatively unpopulated area 3.5 miles northwest of Valley 
Center in San Diego County (Figure 1). The site is approximately 15 miles north of the 
City of Escondido and four miles east of Interstate 15 (I-15).  Existing uses within Moosa 
Valley include Turner Lake, scattered residences, agricultural lands and undeveloped 
areas.  Access to the site is via Old Castle Road, Lilac Road and Betsworth Road (Figure 
5). 

3.2 Project Description  
 
This alternative would provide for approximately 100,000 AF of carryover storage at 
Moosa Valley through construction of a new dam and inundation of a natural canyon 
(Figure 6).  A new 384-foot high dam would be constructed.  The dam crest elevation 
would be 1,258 feet AMSL.  A saddle dam with spillway would be constructed 
approximately 1,000 feet to the northeast of the main dam; the spillway elevation would 
be 1,246 feet AMSL.  The saddle dam/spillway would be approximately 84 feet high and 
1,090 feet long.  Both the main dam and saddle dam would be concrete-face rockfill 
dams.  Dam construction is estimated to take about four years. 
 
The following new conveyance facilities would be required to connect the reservoir to the 
Water Authority’s aqueduct system: three pump stations, flow regulatory storage tank, 
pipeline, and appurtenant facilities. The Moosa Creek pump station would lift water from 
the Moosa Reservoir to a flow regulatory storage tank. Water would be conveyed by 
gravity from the tank to the Second Aqueduct via a 6.4-mile-long, 90-inch-diameter steel 
pipeline. The pipeline alignment would follow Moosa Creek to Old Castle Road and 
continue west to the Second Aqueduct on the west side of I-15.  The pipeline would be 
installed within an open-cut trench, except for the portion crossing I-15, which would be 
in a tunnel.  Additional facilities would include a marina, new access roads, and new 
electrical supply to the pump station and other facilities.  A portion of the First Aqueduct 
located below the reservoir inundation area would require reconstruction. 

3.3 Affected Environment 
 
The nearest ambient air quality monitoring stations to the Moosa Reservoir are the 
Escondido monitoring station and the downtown San Diego monitoring station, which is 
the nearest monitoring station in San Diego County that measures SO2.  Table 3-1 
presents ambient air pollutant concentrations measured at the Escondido and San Diego 
stations during the period 2003 through 2005. 
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Table 3-1. Ambient Background Concentrations 
ppm (unless otherwise indicated) 

 
Pollutant Averaging 

Time 
2003 2004 2005 Most Stringent 

Ambient Air 
Quality Standard 

Monitoring 
Station 

Standard 
Exceeded? 

Ozone 8 hour 0.083 0.086 0.079 0.070 Escondido Yes 
 1 hour 0.105 0.099 0.095 0.09 Escondido Yes 

PM10 Annual 
Average 

32.7 27.3 23.9 20 µg/m 3 Escondido Yes 

 24 hour1 179 57 42 50 µg/m 3 Escondido Yes 
PM2.5 Annual 

Average 
14.2 14.1 12.3 12 µg/m 3 Escondido Yes 

 24 hour 69.2 67.3 43.1 35 µg/m 3 Escondido Yes 
NO2 Annual 0.020 0.018 0.016 0.053 Escondido No 

 1 hour 0.135 0.080 0.076 0.25 Escondido No 
CO 8 hour1 10.64 3.61 3.10 9.0 San Diego No 

 1 hour1 12.7 6.3 5.9 20 San Diego No 
SO2 Annual 0.004 0.004 0.002 0.030 San Diego No 

 24 hour 0.008 0.008 0.007 0.04 San Diego No 
 1 hour 0.036 0.042 0.040 0.25 San Diego No 

1Highest values measured during the Cedar Fire event in 2003. 
Sources:  www.arb.ca.gov/adam; www.epa.gov/air/data/monvals. 

3.4 Thresholds of Significance 
 
Thresholds of significance are the same as for the Proposed Action as presented in 
Section 2.4.   

3.5 Environmental Consequences 
 
This section of the Air Quality Technical Report addresses potential air quality impacts 
and significance of impacts associated with the Moosa 100,000 Acre-Feet Alternative.  
This alternative involves construction of a new 384-foot high dam in Moosa Valley to 
create the reservoir with capacity of 100,000 acre-feet.  This alternative would also 
require construction of new conveyance facilities as described in Section 3.2, including 
three pump stations, flow regulatory storage tank, pipeline, and appurtenant facilities. 
Additional facilities would include a marina, new access roads, and new electrical supply 
to the pump station and other facilities.  A portion of the First Aqueduct located below 
the reservoir inundation area would require reconstruction. 
 

3.5.1 Construction Impacts 
 
Construction for the Moosa 100,000 Acre-Feet Alternative is comprised of several 
components.  These components are as follows: 

• Moosa Dam 
• Drain/Fill Pipeline from Moosa Dam to Second Aqueduct 
• Pump Station at Moosa Creek 
• Interconnection between Moosa Pipeline and Second Aqueduct 
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• Relocation of First Aqueduct west of Moosa Dam 
• Pump Station and Water Line for VCMWD (North) 
• Pump Station and Water Line for VCMWD (South) 
• Relocation of Public Roads and Electrical Systems 

 
The construction requirements and impact assessment for each components, and for 
overall construction, are presented below. 
 
Moosa Dam.  Construction of the Moosa Dam involves the following steps: 
 

• Mobilization 
• Earthwork 
• Clearing 
• Foundation Treatment 
• Spillway 
• Quarry 
• Outlet Works 
• Embankment 
• Demobilization/Reclamation 

 
 
The Water Authority has developed a detailed project construction schedule that provides 
heavy equipment estimates, personnel requirements, truck traffic estimates, and estimates 
of required grading/materials handling/import/export for each of the individual projects 
analyzed in this analysis.   
 
Emission estimates have been prepared for individual construction projects listed above 
to evaluate the maximum daily emissions.  As discussed in Section 1.3, emission 
estimates were based on emission factors obtained from the CARB’s OFFROAD model 
(CARB [Futaba] 2006).  Emission rates for employee vehicles and heavy truck 
operations were developed from the ARB’s EMFAC2002 model, which calculates 
emission rates for vehicles based on vehicle classes (for example, light-duty autos, 
medium-heavy trucks, heavy duty trucks) and vehicle miles traveled.  Employee travel to 
and from the project site was assumed to have a trip length of 14 miles.  Truck 
deliveries/material export was assumed to have a trip length of 10 miles.  To estimate 
emissions of fugitive dust associated with truck traffic on unpaved surfaces, it was 
assumed that each truck would travel 0.5 miles on unpaved surfaces for each construction 
phase. 
 
Based on the project description, the foundation would be prepared by drilling, blasting, 
and excavating the soil and weathered rock during the foundation excavation phase.  For 
the new dam foundation, it is anticipated that about 310,000 cubic yards of overburden 
and weathered rock would need to be excavated.  To remove the overburden, blasting 
will be required at the site.  Fugitive dust emissions associated with blasting were 
estimated based on the EPA’s emission factor for blasting for coal mining to remove 
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overburden, which is a similar process.  According to Section 11.9 of AP-42, emissions 
from blasting are calculated as follows: 
 
 Lbs PM10/blast = 0.000014(A)1.5 x 0.52 lbs PM10/lbs TSP 
 
For conservative purposes, it was assumed that blasting to a depth of 1 foot would be 
required to remove the 310,000 cubic yards of overburden.  Based on this assumption, it 
was estimated that a total of 310,000 square yards or 2,790,000 square feet of blasting 
would be required to remove overburden prior to project construction; thus a total of 
33,926 lbs of PM10 would be associated with blasting over the entire duration of the 
earthwork phase of the Proposed Action.  Based on the construction schedule, blasting 
would be conducted over a 7-month period, assuming construction would take place 7 
days a week, 24 hours per day.  The daily emissions would therefore be estimated at 
161.55 lbs/day. 
 
The project would utilize ammonium nitrate/fuel oil ANFO explosives to conduct 
blasting on site.  Based on the EPA’s AP-42 emission factors in Section 13.3, emissions 
from use of ANFO are estimated at 67 lbs CO per ton of explosive, and 17 lbs NOx per 
ton of explosive.  Based on typical construction projects, it was estimated that a 
maximum of 10,000 lbs per day could be used at the site; thus the maximum daily 
emissions due to the use of ANFO would be 335 lbs/day of CO and 85 lbs/day of NOx. 
 
Emission rates for materials handling (truck loading of excavated material) were obtained 
from the SCAQMD’s 1993 CEQA Air Quality Handbook.  The emission rates depend on 
the amount of materials being handled (in tons), the moisture content of the materials (in 
percent) and the mean wind speed (in miles per hour).  For this project, it was assumed 
that excavated material had a 4.8% moisture content as recommended by EPA.  The wind 
speed was assumed to be 12 mph.  It was assumed that each truck could handle 18 cubic 
yards of material, and for the maximum daily emissions, based on the construction 
contractor estimate, it was assumed that a maximum of 64 trucks per day would haul 
material offsite. 
  
Particulate emissions from materials handling during excavation were estimated using the 
methodology recommended in the SCAQMD CEQA Air Quality Handbook, Table A9-9-
G, for material handling.  The equation recommended in Table A9-9-G is as follows: 
 

 E = [0.00112 x ({[G/5]1.3}/{[H/2]1.4})] x [I/J] 
 Where  E = PM10  emissions, lbs/day 
   G = Wind speed, estimated as 12 miles per hour 
 H = Moisture content, estimated as 4.8% for moist 

material 
   I = Pounds of dirt handled per day 
   J = 2000 lbs/ton of dirt 
 
Tables 3-2 through 3-10 present a summary of construction emissions for each individual 
component of the Moosa Dam construction project.  To evaluate the maximum daily and 
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total construction emissions for the project, the construction schedule, which provides 
month-by-month estimates of project construction and equipment requirements, was used 
to develop calculations of monthly total emissions from the individual components of the 
project that will be undergoing construction simultaneously.   
 

Table 3-2. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 25.60 5.58 67.70 0.08 3.16 2.81 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 27.19 5.72 68.02 0.08 3.86 2.97 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-3. Estimated Construction Emissions - Earthwork 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 161.55 33.93 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 2.11 0.44 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 70.95 14.56 178.45 0.22 8.54 9.06 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
TOTAL 408.32 14.75 263.65 0.22 172.22 43.45 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-4. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.80 13.72 173.93 0.21 8.24 7.33 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.44 0.12 1.63 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 6.15 1.29 
TOTAL 72.07 14.15 175.88 0.21 14.47 8.70 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-5. Estimated Construction Emissions - Foundation Treatment 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 142.82 29.78 339.77 0.52 16.64 14.81 
Worker Travel – Vehicle 
Emissions 12.77 1.04 1.06 0.01 0.08 0.08 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 155.69 30.85 341.19 0.53 18.10 15.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-6. Estimated Construction Emissions - Spillway 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.98 4.31 31.33 0.10 1.70 1.51 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.12 0.45 0.03 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.71 0.36 
TOTAL 20.38 5.03 31.63 0.10 3.45 1.91 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-7. Estimated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 0.18 0.04 
Heavy Equipment Exhaust 74.69 18.53 140.70 0.25 7.91 7.04 
Worker Travel – Vehicle 
Emissions 10.94 0.91 0.90 0.01 0.07 0.07 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 420.65 19.45 226.69 0.26 425.54 94.80 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-8. Estimated Construction Emissions - Outlet Works 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 33.85 7.52 72.36 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.47 0.28 0.29 0.00 0.02 0.02 
Construction Truck 
Emissions 0.17 0.04 0.63 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.39 0.50 
TOTAL 37.49 7.84 73.28 0.15 6.30 3.98 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-9. Estimated Construction Emissions - Embankment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 83.09 14.95 209.25 0.40 9.76 8.69 
Worker Travel – Vehicle 
Emissions 6.57 0.54 0.55 0.00 0.04 0.04 
Construction Truck 
Emissions 5.05 1.32 18.67 0.05 0.65 0.64 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 70.41 14.79 
TOTAL 94.71 16.81 228.47 0.45 80.86 24.16 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-10. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 28.62 6.28 72.97 0.08 3.48 3.10 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 31.04 6.48 73.35 0.08 4.19 3.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Drain/Fill Pipeline from Moosa Dam to Second Aqueduct.  Construction of the 
drain/fill pipeline from Moosa Dam to the Second Aqueduct involves the following steps: 
 

• Mobilization 
• Clearing 
• Excavation 
• Pipe Installation (Trenching) 
• Access Roads 
• Demobilization 

 
During the access road construction and the site preparation/excavation phase, it was 
assumed that approximately 10 acres/day of grading could occur.  Emissions of fugitive 
dust during grading for the access roads were calculated based on the URBEMIS2002 
uncontrolled PM10 emission factor of 10 lbs/acre-day for grading; therefore, uncontrolled 
emissions could be as high as 100 lbs/day of PM10.   
 
Tables 3-11 through 3-17 present a summary of construction emissions for each 
individual component of the Drainfill Pipeline from Moosa Dam to Second Aqueduct 
construction project.  To evaluate the maximum daily and total construction emissions for 
the project, the construction schedule, which provides month-by-month estimates of 
project construction and equipment requirements, was used to develop calculations of 
monthly total emissions from the individual components of the project that will be 
undergoing construction simultaneously.   
 

Table 3-11. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 18.15 1.93 43.69 0.09 2.65 1.90 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-12. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 39.75 3.87 96.65 0.18 4.21 3.75 
Worker Travel – Vehicle 
Emissions 4.92 0.40 0.41 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 44.72 8.15 97.24 0.18 4.93 3.93 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-13. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 45.37 3.90 98.73 0.16 4.26 3.79 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
TOTAL 47.89 4.11 98.94 0.16 104.28 24.81 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-14.  Estimated Construction Emissions - Pipe Installation (Trenching) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.51 6.46 158.73 0.28 7.25 6.45 
Worker Travel – Vehicle 
Emissions 9.12 0.76 0.75 0.01 0.06 0.06 
Construction Truck 
Emissions 0.49 1.81 0.13 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 6.84 1.44 
TOTAL 77.12 9.03 159.61 0.29 14.15 9.45 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-15. Estimated Construction Emissions - Access Roads 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 7.21 0.77 18.64 0.04 0.86 0.77 
Worker Travel – Vehicle 
Emissions 0.91 0.07 0.08 0.00 0.01 0.01 
TOTAL 8.12 0.84 18.72 0.04 100.87 21.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-16. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 42.59 4.12 102.14 0.19 4.59 4.00 
Worker Travel – Vehicle 
Emissions 1.28 0.11 0.10 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 43.92 4.24 102.42 0.19 5.29 4.16 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
 
Pump Station at Moosa Creek.  Construction of the pump station at Moosa Creek 
involves the following steps: 
 

• Mobilization 
• Excavation 
• Building 
• Pumps 
• Electric Systems 
• Electric Power 
• Demobilization 

 
During the site preparation/excavation phase, it was assumed that approximately 10 
acres/day of grading could occur.  Emissions of fugitive dust during grading for the 
access roads were calculated based on the URBEMIS2002 uncontrolled PM10 emission 
factor of 10 lbs/acre-day for grading; therefore, uncontrolled emissions could be as high 
as 100 lbs/day of PM10.   
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Tables 3-17 through 3-23 present a summary of construction emissions for each 
individual component of the Pump Station at Moosa Creek construction project.  To 
evaluate the maximum daily and total construction emissions for the project, the 
construction schedule, which provides month-by-month estimates of project construction 
and equipment requirements, was used to develop calculations of monthly total emissions 
from the individual components of the project that will be undergoing construction 
simultaneously.   
 

Table 3-17. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 16.77 1.78 39.99 0.08 2.14 1.67 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-18. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 49.57 4.42 111.29 0.19 4.86 4.33 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 52.80 4.70 111.74 0.19 5.57 4.50 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-19. Estimated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 0.38 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 18.35 1.91 39.77 0.08 3.88 0.85 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-20. Estimated Construction Emissions - Pumps 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 8.51 0.90 21.87 0.04 1.02 0.91 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.05 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 16.04 1.52 22.67 0.05 1.79 1.11 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-21. Estimated Construction Emissions - Electric Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 2.55 0.28 6.78 0.01 0.30 0.27 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 3.69 0.38 7.05 0.01 1.00 0.43 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-22. Estimated Construction Emissions - Electric Power 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 7.30 0.56 14.60 0.02 0.59 0.53 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
TOTAL 9.12 0.71 14.75 0.02 0.60 0.54 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-23. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 30.61 3.09 76.67 0.15 3.37 3.00 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 32.12 3.22 76.97 0.15 4.07 3.16 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
Interconnection Between Moosa Pipeline and Second Aqueduct.  Construction of the 
interconnection between Moosa Pipeline and the Second Aqueduct involves the 
following steps: 
 

• Mobilization 
• Excavation 
• Vault Construction 
• Installation of Valves and Pipes 
• Demobilization 

 
During the site preparation/excavation phase, it was assumed that approximately 10 
acres/day of grading could occur.  Emissions of fugitive dust during grading for the 
access roads were calculated based on the URBEMIS2002 uncontrolled PM10 emission 
factor of 10 lbs/acre-day for grading; therefore, uncontrolled emissions could be as high 
as 100 lbs/day of PM10.   
 
Tables 3-24 through 3-28 present a summary of construction emissions for each 
individual component of the Interconnection between Moosa Pipeline and Second 
Aqueduct construction project.  To evaluate the maximum daily and total construction 
emissions for the project, the construction schedule, which provides month-by-month 
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estimates of project construction and equipment requirements, was used to develop 
calculations of monthly total emissions from the individual components of the project 
that will be undergoing construction simultaneously.   
 

Table 3-24. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 11.68 1.27 31.09 0.06 1.40 1.25 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 13.52 1.43 31.33 0.06 1.75 1.33 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-25. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading - - - - 100.00 21.00 
Heavy Equipment Exhaust 26.74 2.44 61.44 0.11 2.65 2.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 28.25 2.57 61.74 0.11 103.35 23.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-26. Estimated Construction Emissions - Vault Construction 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 11.67 1.25 30.29 0.06 1.40 1.25 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 13.86 1.43 30.47 0.06 1.41 1.26 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-27. Estimated Construction Emissions - Installation of Valves and Pumps 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 8.42 0.89 21.63 0.04 1.01 0.90 
Worker Travel – Vehicle 
Emissions 2.01 0.16 0.17 0.00 0.01 0.01 
Construction Truck 
Emissions 0.01 0.01 0.05 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 10.44 1.05 21.85 0.04 1.19 0.95 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-28. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 20.16 2.15 52.28 0.10 2.41 2.14 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 22.00 2.31 52.52 0.10 2.76 2.22 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
Relocate First Aqueduct West of Moosa Dam.  Relocation of the First Aqueduct west of 
Moosa Dam involves the following steps: 
 

• Mobilization 
• Clearing 
• Excavation 
• Pipe Installation (Trench) 
• Pipe Installation (Tunnel) 
• Tunneling 
• Access Roads 
• Demobilization 

 
During the site preparation/excavation phase and access road construction phase, it was 
assumed that approximately 10 acres/day of grading could occur.  Emissions of fugitive 
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dust during grading for the access roads were calculated based on the URBEMIS2002 
uncontrolled PM10 emission factor of 10 lbs/acre-day for grading; therefore, uncontrolled 
emissions could be as high as 100 lbs/day of PM10.   
 
Tables 3-29 through 3-36 present a summary of construction emissions for each 
individual component of the Relocation of the First Aqueduct west of Moosa Dam 
construction project.  To evaluate the maximum daily and total construction emissions for 
the project, the construction schedule, which provides month-by-month estimates of 
project construction and equipment requirements, was used to develop calculations of 
monthly total emissions from the individual components of the project that will be 
undergoing construction simultaneously.   
 

Table 3-29. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 18.15 1.93 43.69 0.09 2.65 1.90 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-30. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 39.75 3.87 96.65 0.18 4.21 3.75 
Worker Travel – Vehicle 
Emissions 4.92 0.40 0.41 0.00 0.03 0.03 
TOTAL 44.67 4.27 97.06 0.18 4.24 3.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-31. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 47.96 4.40 110.02 0.19 4.83 1.01 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 50.38 4.60 110.40 0.19 105.54 22.17 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-32. Estimated Construction Emissions - Pipe Installation (Trench) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 62.34 5.88 144.17 0.25 6.64 5.91 
Worker Travel – Vehicle 
Emissions 8.94 0.73 0.74 0.01 0.06 0.01 
Construction Truck 
Emissions 0.49 0.13 1.81 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 6.84 1.44 
TOTAL 71.77 6.74 146.72 0.26 13.60 7.42 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-33. Estimated Construction Emissions - Pipeline Installation (Tunnel) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.93 1.68 43.04 0.06 1.85 1.65 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 0.49 0.13 1.81 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 6.84 1.44 
TOTAL 27.46 2.14 45.18 0.06 8.78 3.18 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-34. Estimated Construction Emissions - Tunneling 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 74.68 5.90 151.46 0.23 6.53 5.81 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 78.33 6.20 151.76 0.23 6.55 5.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-35. Estimated Construction Emissions - Access Roads 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 52.13 4.90 122.04 0.22 5.38 4.79 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 55.78 5.20 122.34 0.22 105.40 25.81 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-36. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 38.53 3.79 93.80 0.17 4.20 3.74 
Worker Travel – Vehicle 
Emissions 1.28 0.11 0.10 0.00 0.01 0.01 
TOTAL 39.81 3.90 93.90 0.17 4.21 3.75 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 
Pump Station and Water Line for VCMWD (North).   Construction of the pump station 
and water line for VCMWD (North) involves the following steps: 
 

• Mobilization 
• Clearing 
• Excavation 
• Building 
• Tanks 
• Pumps 
• Electrical Systems 
• Installation of Pipeline 
• Demobilization 
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During the site preparation/excavation phase, it was assumed that approximately 10 
acres/day of grading could occur.  Emissions of fugitive dust during grading for the 
access roads were calculated based on the URBEMIS2002 uncontrolled PM10 emission 
factor of 10 lbs/acre-day for grading; therefore, uncontrolled emissions could be as high 
as 100 lbs/day of PM10.   
 
Tables 3-37 through 3-45 present a summary of construction emissions for each 
individual component of the Pump Station and Water Line for VCMWD (North) 
construction project.  To evaluate the maximum daily and total construction emissions for 
the project, the construction schedule, which provides month-by-month estimates of 
project construction and equipment requirements, was used to develop calculations of 
monthly total emissions from the individual components of the project that will be 
undergoing construction simultaneously.   
 

Table 3-37. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 18.12 1.93 43.60 0.09 2.30 1.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-38. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 35.46 3.62 89.58 0.17 3.95 3.52 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
TOTAL 37.28 3.77 89.73 0.17 3.96 3.53 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-39. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 40.36 3.52 88.60 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 44.01 3.82 88.90 0.15 103.89 24.46 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-40. Estimated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 17.57 1.84 39.53 0.08 3.19 1.91 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-41. Estimated Construction Emissions - Tanks 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 9.87 1.05 25.51 0.05 1.18 0.11 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 11.01 1.15 25.78 0.05 1.88 0.34 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-42. Estimated Construction Emissions - Pumps 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 5.25 0.55 13.21 0.03 0.63 0.11 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 12.78 1.17 14.01 0.04 1.34 0.34 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-43. Estimated Construction Emissions - Electrical Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 3.37 0.35 8.18 0.01 0.40 0.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 4.88 0.48 8.48 0.01 1.10 0.59 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-44. Estimated Construction Emissions - Installation of Pipeline 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 31.24 3.08 75.47 0.14 3.44 0.40 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.02 
TOTAL 37.44 3.59 75.99 0.14 3.48 0.42 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-45. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 32.46 3.12 77.07 0.14 3.48 3.10 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 34.15 3.26 77.39 0.14 4.18 3.26 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
Pump Station and Water Line for VCMWD (South).   Construction of the pump station 
and water line for VCMWD (North) involves the following steps: 
 

• Mobilization 
• Clearing 
• Excavation 
• Building 
• Tanks 
• Pumps 
• Electrical Systems 
• Installation of Pipeline 
• Demobilization 

 
During the site preparation/excavation phase, it was assumed that approximately 10 
acres/day of grading could occur.  Emissions of fugitive dust during grading for the 
access roads were calculated based on the URBEMIS2002 uncontrolled PM10 emission 
factor of 10 lbs/acre-day for grading; therefore, uncontrolled emissions could be as high 
as 100 lbs/day of PM10.   
 
Tables 3-46 through 3-54 present a summary of construction emissions for each 
individual component of the Pump Station and Water Line for VCMWD (South) 
construction project.  To evaluate the maximum daily and total construction emissions for 
the project, the construction schedule, which provides month-by-month estimates of 
project construction and equipment requirements, was used to develop calculations of 
monthly total emissions from the individual components of the project that will be 
undergoing construction simultaneously.   
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Table 3-46. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 16.77 1.78 40.00 0.08 2.14 1.67 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-47. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 35.46 3.62 89.58 0.17 3.95 3.52 
Worker Travel – Vehicle 
Emissions 3.10 0.26 0.25 0.00 0.02 0.02 
TOTAL 38.56 3.88 89.83 0.17 3.97 3.54 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-48. Estimated Construction Emissions - Excavation 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 40.36 3.52 88.60 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
TOTAL 42.91 3.73 88.81 0.15 103.89 24.46 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-49. Estimated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 2.74 0.22 0.23 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 17.76 1.85 39.55 0.08 3.19 1.91 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-50. Estimated Construction Emissions - Tanks 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 9.87 1.05 25.51 0.05 1.18 0.11 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 11.01 1.15 25.78 0.05 1.88 0.34 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-51. Estimated Construction Emissions - Pumps 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 5.25 0.55 13.21 0.03 0.63 0.11 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 12.78 1.17 14.01 0.04 1.34 0.34 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-52. Estimated Construction Emissions - Electrical Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 3.37 0.35 8.18 0.01 0.40 0.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 4.88 0.48 8.48 0.01 1.10 0.59 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-53. Estimated Construction Emissions - Installation of Pipeline 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 31.24 3.08 75.47 0.14 3.44 0.40 
Worker Travel – Vehicle 
Emissions 2.74 0.23 0.22 0.00 0.02 0.02 
TOTAL 33.98 3.31 75.69 0.14 3.46 0.42 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-54. Estimated Construction Emissions - Demobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 32.46 3.12 77.07 0.14 3.48 3.10 
Worker Travel – Vehicle 
Emissions 1.28 0.10 0.11 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 33.79 3.23 77.36 0.14 4.18 3.26 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
Relocate Public Roads and Electrical Systems.   Relocation of public roads and 
electrical systems involves the following steps: 
 

• Mobilization 
• Clearing 
• Removal of Existing Lines 
• Installation of Electric Lines 
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• Excavation 
• Demobilization 

 
During the excavation phase, it was assumed that approximately 10 acres/day of grading 
could occur.  Emissions of fugitive dust during grading for the access roads were 
calculated based on the URBEMIS2002 uncontrolled PM10 emission factor of 10 
lbs/acre-day for grading; therefore, uncontrolled emissions could be as high as 100 
lbs/day of PM10.   
 
Tables 3-55 through 3-60 present a summary of construction emissions for each 
individual component of the relocation of public roads and electrical systems.  To 
evaluate the maximum daily and total construction emissions for the project, the 
construction schedule, which provides month-by-month estimates of project construction 
and equipment requirements, was used to develop calculations of monthly total emissions 
from the individual components of the project that will be undergoing construction 
simultaneously.   

 
Table 3-55. Estimated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 16.59 1.76 39.99 0.08 2.14 1.67 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-56. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 23.38 2.07 52.58 0.09 2.22 1.98 
Worker Travel – Vehicle 
Emissions 2.01 0.16 0.17 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 25.44 2.24 52.93 0.09 2.92 2.14 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-57. Estimated Construction Emissions - Removal of Existing Lines 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 15.81 1.25 32.41 0.05 1.32 1.17 
Worker Travel – Vehicle 
Emissions 1.64 0.14 0.13 0.00 0.01 0.01 
TOTAL 17.45 1.39 32.54 0.05 1.33 1.18 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-58. Estimated Construction Emissions - Installation of Electric Lines 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 32.79 8.26 99.23 0.06 4.62 4.11 
Worker Travel – Vehicle 
Emissions 2.92 0.24 0.24 0.00 0.02 0.02 
Construction Truck 
Emissions 0.02 0.09 0.01 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 35.73 8.59 99.48 0.06 4.98 4.20 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-59. Estimated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 97.16 24.64 291.42 0.17 13.69 12.18 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 100.86 24.95 291.90 0.17 114.40 33.35 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-60. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 50.15 12.93 147.10 0.09 7.26 6.46 
Worker Travel – Vehicle 
Emissions 2.37 0.20 0.19 0.00 0.02 0.02 
Construction Truck 
Emissions 0.25 0.06 0.91 0.00 0.03 0.03 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 3.42 0.72 
TOTAL 52.77 13.19 148.20 0.09 10.73 7.23 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

The construction schedule indicated which construction phases would likely be 
conducted simultaneously.  Because it is necessary to estimate maximum daily 
construction activity to estimate maximum daily emissions associated with project 
construction, the construction schedule was consulted to identify the time period in which 
the maximum simultaneous construction activity would occur.  Based on the construction 
contractor’s proposed schedule, the maximum activity would occur during month 13 of 
construction, assumed to be in 2010.  To address a maximum daily emissions scenario, 
the schedule was reviewed and the maximum construction scenario identified, when the 
following construction phases would occur:   
 

• Moosa Dam 
o Earthwork 
o Clearing 
o Foundation 
o Outlet 

• Drain/Fill Pipeline from Moosa Dam to Second Aqueduct 
o Clearing 
o Excavation 
o Pipe Installation 

• Pump Station at Moosa Creek 
o Excavation 
o Electric Power 

• Relocation of First Aqueduct west of Moosa Dam 
o Excavation 
o Pipe Installation (Trenching) 
o Tunneling 

• Pump Station and Water Line for VCMWD (North) 
o Pumps 
o Installation of Pipeline 
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Table 3-61 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 
 
As shown in the table, the emissions of CO, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 

Table 3-61 Estimated Maximum Daily Construction Emissions - Moosa 100,000 
Acre-Feet Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Moosa Dam       
  Earthwork 408.32 14.75 263.65 0.22 172.22 43.45 
  Clearing 72.07 14.15 175.88 0.21 14.47 8.70 
  Foundation 155.69 30.85 341.19 0.53 18.10 15.19 
  Outlet 37.49 7.84 73.28 0.15 6.30 3.98 
Drain/Fill Pipeline from 
Moosa Dam to Second 
Aqueduct       
  Clearing 44.72 8.15 97.24 0.18 4.93 3.93 
  Excavation 47.89 4.11 98.94 0.16 104.28 24.81 
  Pipe Installation 77.12 9.03 159.61 0.29 14.15 9.45 
Pump Station at Moosa 
Creek       
  Excavation 52.80 4.70 111.74 0.19 5.57 4.50 
  Electric Power 9.12 0.71 14.75 0.02 0.60 0.54 
Relocation of First 
Aqueduct west of Moosa 
Dam       
  Excavation 50.38 4.60 110.40 0.19 105.54 22.17 
  Pipe Installation 
(Trenching) 71.77 6.74 146.72 0.26 13.60 7.42 
  Tunneling 78.33 6.20 151.76 0.23 6.55 5.83 
Pump Station and Water 
Line for VCMWD (North)       
  Pumps 12.78 1.17 14.01 0.04 1.34 0.34 
  Installation of Pipeline 37.44 3.59 75.99 0.14 3.48 0.42 
TOTAL 1155.92 116.59 1835.16 2.81 471.13 150.73 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
 
Along with the Proposed Action, project alternatives, if selected, would be subject to 
SDAPCD Rule 1501, Conformity of General Federal Actions.  Therefore, an evaluation 
of the applicability of the rule to the Moosa 100,000 Acre-Feet Alternative was 
conducted.  The maximum annual construction scenario was identified based on an 
evaluation of the construction schedule to determine which construction phases would be 
constructed in a single year.  The year 2010 was identified as the maximum construction 
scenario for both the on-site quarry and the offsite trucked alternative.  The emissions 
from the on-site quarry alternative represented the maximum annual emissions scenario.  
Table 3-62 presents a summary of the estimated annual construction emissions for the 
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project construction, along with an evaluation of construction emissions versus the 
federal de minimis thresholds for nonattainment and maintenance pollutants in the SDAB 
(i.e., CO, NOx, and VOCs).   
 

 
Table 3-62. Estimated Construction Emissions – Moosa 100,000 Acre-Feet 

Alternative 
tons/year 

 
Emission Source CO  VOCs NOx 

Moosa Dam 65.18 13.62 154.05 
Drain/Fill Pipeline from Moosa Dam to Second 
Aqueduct 20.31 1.87 46.38 
Pump Station at Moosa Creek 7.33 0.69 17.10 
Relocate First Aqueduct West of Moosa Dam 7.24 0.61 15.44 
Pump Station and Water Line for VCMWD North 6.64 0.65 15.95 
Pump Station and Water Line for VCMWD South 4.79 0.46 11.40 
Worker Trips 12.91 1.06 1.07 
Truck Traffic 0.89 0.23 3.29 
TOTAL 125.29 19.18 264.68 
De Minimis Threshold 100 100 100 
Above Threshold? Yes No Yes 

 
As shown in Table 3-62, emissions of nonattainment pollutants are below the de minimis 
thresholds for VOCs, but above the de minimis threshold for CO and NOx.  Furthermore, 
emissions associated with the Moosa 100,000 Acre-Feet Alternative would be higher than 
for the Proposed Action.  Accordingly, a conformity determination is required to 
demonstrate that emissions of CO and NOx for the Moosa 100,000 Acre-Feet Alternative 
would conform with the SIP. 
 
To develop the SIP emissions budget for construction equipment and on-road vehicles, 
the SDAPCD relies on output from the CARB’s OFFROAD model (for construction 
equipment) and the San Diego Association of Governments’ (SANDAG’s) estimates of 
on-road traffic.  Based on the 2010 estimated annual emissions reported for the 
SDAPCD, offroad diesel-powered construction equipment NOx emissions are estimated 
at 18.15 tons per day, and on-road vehicle emissions are estimated at 82.74 tons per day.  
The total heavy construction equipment emissions for the maximum simultaneous 
construction scenario are 260.32 tons/year or 0.74 tons per day assuming 350 days per 
year, which amounts to 4.1 percent of the offroad emissions budget in the current SIP.  
The total vehicular emissions for the maximum simultaneous construction scenario are 
4.36 tons/year or 0.0125 tons per day assuming 350 days per year, which amounts to 
0.015 percent of the vehicular emissions budget in the current SIP.  The emissions are 
thus a small portion of the total SIP emissions budget for offroad equipment and on-road 
vehicles and are well within the budget for these sources.  The NOx emissions are 
therefore accounted for in the SIP budget estimates for construction and the project 
would be consistent with the SIP. 
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Based on the 2010 estimated annual emissions reported for the SDAPCD, offroad diesel-
powered construction equipment CO emissions are estimated at 9.15 tons per day, and 
on-road vehicle emissions are estimated at 438.05 tons per day.  The total heavy 
construction equipment emissions for the maximum simultaneous construction scenario 
are 125.29 tons/year or 0.36 tons per day assuming 350 days per year, which amounts to 
3.9 percent of the offroad emissions budget in the current SIP.  The total vehicular 
emissions for the maximum simultaneous construction scenario are 13.8 tons/year or 
0.039 tons per day assuming 350 days per year, which amounts to 0.009 percent of the 
vehicular emissions budget in the current SIP.  The emissions are thus a small portion of 
the total SIP emissions budget for offroad equipment and on-road vehicles and are well 
within the budget for these sources.  The CO emissions are therefore accounted for in the 
SIP budget estimates for construction and the project would be consistent with the SIP. 
 
Based on a review of the current SIP inventory of emissions associated with construction, 
the emissions associated with the Moosa 100,000 Acre-Feet Alternative would be within 
the SIP emissions budget and the project would conform with the SIP.   
 
Projects involving traffic impacts may result in the formation of locally high 
concentrations of CO, known as CO “hot spots.”  Because construction of the Proposed 
Action would result in additional traffic to the site, a CO “hot spots” analysis was 
conducted.  The Traffic Impact Analysis – San Vicente Dam Raise (Linscott, Law, and 
Greenspan 2006) evaluated construction traffic for the Moosa 100,000 Acre-Feet 
Alternative to assess whether or not there would be a decrease in the level of service at 
the roadways and/or intersections affected by construction of the Proposed Action.  The 
Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol (Caltrans 1998) 
was followed to determine whether a CO “hot spot” is likely to form due to construction 
traffic.  In accordance with the Protocol, CO “hot spots” are typically evaluated when (a) 
the level of service (LOS) of an intersection or roadway decreases to a LOS E or worse; 
(b) signalization and/or channelization is added to an intersection; and (c) sensitive 
receptors such as residences, commercial developments, schools, hospitals, etc. are 
located in the vicinity of the affected intersection or roadway segment.   
 
The Traffic Impact Analysis evaluated eight intersections in the project vicinity to assess 
the Existing and 2010 Plus Project conditions and LOS.  Based on the Traffic Impact 
Analysis, the following intersections were projected to experience a significant 
degradation in LOS due to traffic generated by the Proposed Action during construction.   
 

• Lilac Road/Betsworth Road – pm peak hour 
• I-15 SB Ramps/Gopher Canyon Road – am and pm peak hours 
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To evaluate the potential for CO “hot spots,” the procedures in the Caltrans ITS 
Transportation Project-Level Carbon Monoxide Protocol (Caltrans 1998) were used.  As 
recommended in the Protocol, CALINE4 modeling was conducted for the intersections 
identified above for the scenario without Project traffic, and the Project scenarios. 
Modeling was conducted based on the guidance in Appendix B of the Protocol to 
calculate maximum predicted 1-hour CO concentrations.  Predicted 1-hour CO 
concentrations were then scaled to evaluate maximum predicted 8-hour CO 
concentrations using the recommended scaling factor of 0.7 for urban locations.   
 
Inputs to the CALINE4 model were obtained from the Traffic Impact Analysis.  As 
recommended in the Protocol, receptors were located at locations that were 
approximately 3 meters from the mixing zone, and at a height of 1.8 meters.  Average 
approach and departure speeds were estimated using a conservative speed of 1 mile per 
hour, and the emission factors for that speed were estimated from the EMFAC2002 
emissions model (ARB 2002) for 2010, which was assumed to be the year in which the 
project would experience the highest traffic impact. 
 
In accordance with the Caltrans ITS Transportation Project-Level Carbon Monoxide 
Protocol, it is also necessary to estimate future background CO concentrations in the 
project vicinity to determine the potential impact plus background and evaluate the 
potential for CO “hot spots” due to the project.  As a conservative estimate of background 
CO concentrations, the existing maximum 1-hour background concentration of CO that 
was measured at the Escondido monitoring station for the period 2004 – 2005 of 6.3 ppm 
was used to represent future maximum background 1-hour CO concentrations.  This is a 
conservative assumption, as the monitoring station is located in a congested area in 
Escondido on East Valley Parkway.  The existing maximum 8-hour background 
concentration of CO that was measured at the Escondido monitoring station during the 
period from 2004 – 2005 of 3.61 ppm was also used to provide a conservative estimate of 
the maximum 8-hour background concentrations in the project vicinity.  CO 
concentrations in the future may be lower as inspection and maintenance programs and 
more stringent emission controls are placed on vehicles.   
 
The CALINE4 model outputs are provided in Appendix A of this report.  Table 3-63 
presents a summary of the predicted CO concentrations (impact plus background) for the 
intersections evaluated for the offsite trucked scenario.  As shown in Table 3-63, the 
predicted CO concentrations would be substantially below the 1-hour and 8-hour 
NAAQS and CAAQS for CO.   
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Table 3-63. CO “Hot Spots” Evaluation - Offsite Trucked Scenario 
Predicted CO Concentrations, ppm 

 
Intersection CO Concentration 

Maximum 1-hour Concentration Plus Background, ppm 
CAAQS = 20 ppm; NAAQS = 35 ppm 
 am pm 

Lilac Road and Betsworth Road - 7.0 
I-15 SB and Gopher Canyon Road 7.0 7.2 

Maximum 8-hour Concentration Plus Background, ppm 
CAAQS = 9.0 ppm; NAAQS = 9 ppm 

Lilac Road and Betsworth Road 4.10 
I-15 SB and Gopher Canyon Road 4.24 

 
 
Project construction could result in TAC emissions mainly associated with diesel heavy 
equipment exhaust.  Diesel exhaust is considered to have long-term carcinogenic and 
non-carcinogenic health effects.  Because the construction equipment would be operating 
at various locations throughout the construction site, and because any operation near 
existing receptors would be temporary, impacts associated with TAC emissions during 
construction are not considered significant. 
 
Project construction could result in minor amounts of odor compounds associated with 
diesel heavy equipment exhaust; however, because the construction equipment would be 
operating at various locations throughout the construction site, and because any operation 
near existing receptors would be temporary, impacts associated with odors during 
construction are not considered significant. 
 

3.5.2 Operational Impacts 
 
Once a reservoir is fully operational, potential air quality impacts would include impacts 
associated with routine maintenance and operation of the reservoir, and impacts 
associated with recreational use at the site.  Motor vehicles and boats would be the 
primary source of emissions associated with reservoir operations. 
 
Operational and maintenance activities for the Moosa 100,000 acre-feet reservoir would 
consist of similar activities to those anticipated for the Proposed Action (San Vicente 
100,000 acre-feet reservoir), including monitoring reservoir level and outlet and spillway 
discharges, monitoring dam instrumentation, maintaining appropriate records, and 
maintaining mechanical and electrical equipment according to the equipment 
manufacturers’ requirements.  All of these activities would result in emissions associated 
with worker trips to the reservoir.  Operation and maintenance activities were anticipated 
to result in four trips per day.  Emissions associated with these trips would be negligible. 
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Similar to the San Vicente Reservoir, recreational activities at the Moosa Reservoir 
would include boating and fishing opportunities.  It was assumed that activities would be 
similar to those evaluated for the San Vicente Reservoir.  Therefore, 291 boats were 
assumed to operate on the reservoir for four hours on a single maximum use day. 
 
Emissions from boats were estimated using the EPA’s emission standards as set forth in 
40 CFR Part 94 for gasoline-powered marine engines.  It was assumed that marine 
vessels would be on average 50 kW.  Because the emission standards are provided in 
terms of hydrocarbons plus NOx, it was assumed that the emissions would be mainly 
NOx and that hydrocarbons in the exhaust would be negligible.   
 
Operational emissions are shown in Table 3-64.  Emissions from operation would be less 
than significant. 
 

 
Table 3-64. Estimated Maximum Daily Operational Emissions - Moosa 100,000 

Acre-Feet Alternative 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Lbs/day 

Boating 1.03 N 19.25 N 12.83 12.70 
Vehicles 41.57 6.10 3.87 0.06 0.55 0.54 
TOTAL 42.60 6.10 23.12 0.06 13.38 13.24 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

Tons/year 
Boating 0.19 N 3.51 N 2.34 2.32 
Vehicles 7.59 1.11 0.71 0.01 0.10 0.10 
TOTAL 7.78 1.11 4.42 0.01 2.44 2.42 
Significance Threshold 100 15 40 40 15 10 
Above Thresholds? No No No No No No 

N:  Negligible Emissions 
 

3.6 Mitigation Measures 
 
As discussed in Section 3.5, emissions associated with construction of the Moosa 
100,000 acre-feet Alternative are above the quantitative significance thresholds and 
would result in a temporary, significant impact on the ambient air quality.  Accordingly, 
mitigation measures are proposed to reduce impacts.  Mitigation measures for 
construction include measures to control fugitive dust emissions.  In accordance with the 
San Diego County Grading Ordinance, Section 87.428, dust control measures must be 
implemented for all grading projects taking place in the County of San Diego.  The 
Grading Ordinance requires that: 
 

“All clearing and grading shall be carried out with dust control measures 
adequate to prevent creation of a nuisance to persons or public or private 
property. Clearing, grading or improvement plans shall require that 
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measures such as the following be undertaken to achieve this result: 
watering, application of surfactants, shrouding, control of vehicle speeds, 
paving of access areas, or other operational or technological measures to 
reduce dispersion of dust.”  
 

 
These measures constitute best management practices for dust control.  The SCAQMD’s 
Air Quality Handbook, Table 11-4, provides control efficiencies to estimate the 
efficiency of the dust control measures required by the Grading Ordinance.  Best 
management practices to reduce the amount of fugitive dust generated from construction 
of the proposed project, and their respective control efficiencies (based on control 
efficiencies provided in the SCAQMD CEQA Air Quality Handbook, Table 11-4), 
include the following: 
 
• Multiple applications of water during grading between dozer/scraper passes – 34-68% 
• Paving, chip sealing or chemical stabilization of internal roadways after completion of 

grading – 92.5% 
• Use of sweepers or water trucks to remove “track-out” at any point of public street 

access – 25-60% 
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion 

control – 30-65% 
• Hydroseeding of graded residential lots – 30-65% 
 
General construction conditions include the requirement to meet all of the above control 
requirements.  To model the most conservative construction estimates, only application 
of water during grading was taken into consideration when applying a control efficiency 
on particulate emissions.  For conservative purposes, it was assumed that an average 
control efficiency of 50% (the control efficiency used in the URBEMIS2002 model for 
watering three times daily), would be realized from implementation of control measures 
for fugitive dust.  It should be noted that this control measure would only control fugitive 
particulate emissions from grading and travel on unpaved roads.  Watering twice daily 
would not control emissions from blasting, nor would it control emissions of particulate 
from equipment exhaust. 
 
Tables 3-65 through 3-124 present estimates of construction emissions with 
implementation of dust control measures to mitigate emissions of PM10 and PM2.5. 
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Moosa Dam 
 

Table 3-65. Estimated Mitigated Construction Emissions  - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 25.60 5.58 67.70 0.08 3.16 2.81 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 27.29 5.72 68.02 0.08 3.52 2.90 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-66. Estimated Mitigated Construction Emissions  - Earthwork 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 161.55 33.93 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 2.11 0.44 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 70.95 14.56 178.45 0.22 8.54 9.06 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
TOTAL 408.32 14.75 263.65 0.22 172.22 13.45 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-67. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.80 13.72 173.93 0.21 8.24 7.33 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.44 0.12 1.63 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.54 0.33 
TOTAL 72.07 14.15 175.88 0.21 9.86 7.74 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-68. Estimated Mitigated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 142.82 29.78 339.77 0.52 16.64 14.81 
Worker Travel – Vehicle 
Emissions 12.77 1.04 1.06 0.01 0.08 0.08 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.18 0.04 
TOTAL 155.69 30.85 341.19 0.53 16.91 14.94 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-69. Estimated Mitigated Construction Emissions - Spillway 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.98 4.31 31.33 0.10 1.70 1.51 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.12 0.45 0.03 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.43 0.09 
TOTAL 20.38 5.03 31.63 0.10 2.17 1.64 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-70. Estimated Mitigated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 0.18 0.04 
Heavy Equipment Exhaust 74.69 18.53 140.70 0.25 7.91 7.04 
Worker Travel – Vehicle 
Emissions 10.94 0.91 0.90 0.01 0.07 0.07 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 420.65 19.45 226.69 0.26 425.37 94.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-71. Estimated Mitigated Construction Emissions - Outlet Works 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 33.85 7.52 72.36 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.47 0.28 0.29 0.00 0.02 0.02 
Construction Truck 
Emissions 0.17 0.04 0.63 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.20 0.25 
TOTAL 37.49 7.84 73.28 0.15 5.11 3.73 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-72. Estimated Mitigated Construction Emissions - Embankment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 83.09 14.95 209.25 0.40 9.76 8.69 
Worker Travel – Vehicle 
Emissions 6.57 0.54 0.55 0.00 0.04 0.04 
Construction Truck 
Emissions 5.05 1.32 18.67 0.05 0.65 0.64 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 35.21 7.40 
TOTAL 94.71 16.81 228.47 0.45 45.66 16.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-73. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 28.62 6.28 72.97 0.08 3.48 3.10 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 31.04 6.48 73.35 0.08 3.85 3.20 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Drain/Fill Pipeline from Moosa Dam to Second Aqueduct.   
 

Table 3-74. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 18.15 1.93 43.69 0.09 3.31 1.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-75. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 39.75 3.87 96.65 0.18 4.21 3.75 
Worker Travel – Vehicle 
Emissions 4.92 0.40 0.41 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 44.72 8.15 97.24 0.18 4.59 3.86 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-76. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading - - - - 50.00 10.50 
Heavy Equipment Exhaust 45.37 3.90 98.73 0.16 4.26 3.79 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
TOTAL 47.89 4.11 98.94 0.16 54.28 14.31 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 



Carryover Storage and San Vicente Dam Raise 83 7/24/07 
Air Quality Impact Analysis   

 
Table 3-77. Estimated Mitigated Construction Emissions - Pipe Installation 

(Trenching) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.51 6.46 158.73 0.28 7.25 6.45 
Worker Travel – Vehicle 
Emissions 9.12 0.76 0.75 0.01 0.06 0.06 
Construction Truck 
Emissions 0.49 1.81 0.13 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 3.42 0.72 
TOTAL 77.12 9.03 159.61 0.29 10.79 7.29 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-78. Estimated Mitigated Construction Emissions - Access Roads 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 50.00 10.50 
Heavy Equipment Exhaust 7.21 0.77 18.64 0.04 0.86 0.77 
Worker Travel – Vehicle 
Emissions 0.91 0.07 0.08 0.00 0.01 0.01 
TOTAL 8.12 0.84 18.72 0.04 50.87 11.28 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-79. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 42.59 4.12 102.14 0.19 4.59 4.00 
Worker Travel – Vehicle 
Emissions 1.28 0.11 0.10 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 43.92 4.24 102.42 0.19 4.95 4.09 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Pump Station at Moosa Creek.   

 
Table 3-80. Estimated Mitigated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 16.77 1.78 39.99 0.08 1.97 1.64 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-81. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 49.57 4.42 111.29 0.19 4.86 4.33 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 52.80 4.70 111.74 0.19 5.23 4.43 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-82. Estimated Mitigated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 0.38 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.22 
TOTAL 18.35 1.91 39.77 0.08 2.86 0.64 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-83. Estimated Mitigated Construction Emissions - Pumps 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 8.51 0.90 21.87 0.04 1.02 0.91 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.05 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 16.04 1.52 22.67 0.05 1.42 1.04 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-84. Estimated Mitigated Construction Emissions - Electric Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 2.55 0.28 6.78 0.01 0.30 0.27 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 3.69 0.38 7.05 0.01 0.66 0.36 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-85. Estimated Mitigated Construction Emissions - Electric Power 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 7.30 0.56 14.60 0.02 0.59 0.53 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
TOTAL 9.12 0.71 14.75 0.02 0.60 0.54 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-86. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 30.61 3.09 76.67 0.15 3.37 3.00 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 32.12 3.22 76.97 0.15 3.73 3.09 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
Interconnection Between Moosa Pipeline and Second Aqueduct.   
 

Table 3-87. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 11.68 1.27 31.09 0.06 1.40 1.25 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 13.52 1.43 31.33 0.06 1.58 1.30 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-88. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading - - - - 50.00 10.50 
Heavy Equipment Exhaust 26.74 2.44 61.44 0.11 2.65 2.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 28.25 2.57 61.74 0.11 53.35 13.02 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-89. Estimated Mitigated Construction Emissions - Vault Construction 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 11.67 1.25 30.29 0.06 1.40 1.25 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 13.86 1.43 30.47 0.06 1.41 1.26 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-90. Estimated Mitigated Construction Emissions - Installation of Valves and 

Pumps 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 8.42 0.89 21.63 0.04 1.01 0.90 
Worker Travel – Vehicle 
Emissions 2.01 0.16 0.17 0.00 0.01 0.01 
Construction Truck 
Emissions 0.01 0.01 0.05 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.09 0.02 
TOTAL 10.44 1.06 21.85 0.04 1.11 0.93 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-91. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 20.16 2.15 52.28 0.10 2.41 2.14 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 22.00 2.31 52.52 0.10 2.59 2.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Relocate First Aqueduct West of Moosa Dam.   

 
Table 3-92. Estimated Mitigated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 18.15 1.93 43.69 0.09 2.31 1.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-93. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 39.75 3.87 96.65 0.18 4.21 3.75 
Worker Travel – Vehicle 
Emissions 4.92 0.40 0.41 0.00 0.03 0.03 
TOTAL 44.67 4.27 97.06 0.18 4.24 3.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
Table 3-94. Estimated Mitigated Construction Emissions - Excavation 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust - Grading - - - - 50.00 10.50 
Heavy Equipment Exhaust 47.96 4.40 110.02 0.19 4.83 4.30 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 50.38 4.60 110.40 0.19 55.20 14.89 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-95. Estimated Mitigated Construction Emissions - Pipe Installation 

(Trench) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 62.34 5.88 144.17 0.25 6.64 5.91 
Worker Travel – Vehicle 
Emissions 8.94 0.73 0.74 0.01 0.06 0.01 
Construction Truck 
Emissions 0.49 0.13 1.81 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 3.42 0.72 
TOTAL 71.77 6.74 146.72 0.26 10.18 6.70 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-96. Estimated Mitigated Construction Emissions - Pipeline Installation 
(Tunnel) 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 22.93 1.68 43.04 0.06 1.85 1.65 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 0.49 0.13 1.81 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 3.42 0.72 
TOTAL 27.43 2.14 45.18 0.06 5.36 2.46 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-97. Estimated Mitigated Construction Emissions - Tunneling 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 74.68 5.90 151.46 0.23 6.53 5.81 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 78.33 6.20 151.76 0.23 6.55 5.83 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Table 3-98. Estimated Mitigated Construction Emissions - Access Roads 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust - Grading N/A N/A N/A N/A 50.00 10.50 
Heavy Equipment Exhaust 52.13 4.90 122.04 0.22 5.38 4.79 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 55.78 5.20 122.34 0.22 55.40 15.31 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-99. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 38.53 3.79 93.80 0.17 4.20 3.74 
Worker Travel – Vehicle 
Emissions 1.28 0.11 0.10 0.00 0.01 0.01 
TOTAL 39.81 3.90 93.90 0.17 4.21 3.75 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 
Pump Station and Water Line for VCMWD (North).    
 

Table 3-100. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.28 1.77 43.36 0.09 1.95 1.74 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 18.12 1.93 43.60 0.09 2.13 1.80 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-101. Estimated Mitigated Construction Emissions - Clearing 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 35.46 3.62 89.58 0.17 3.95 3.52 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
TOTAL 37.28 3.77 89.73 0.17 3.96 3.53 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 
 

Table 3-102. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 40.36 3.52 88.60 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
TOTAL 44.01 3.82 88.90 0.15 103.89 24.46 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

 
 

Table 3-103. Estimated Mitigated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 17.57 1.84 39.53 0.08 2.51 1.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-104. Estimated Mitigated Construction Emissions - Tanks 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 9.87 1.05 25.51 0.05 1.18 0.11 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 11.01 1.15 25.78 0.05 1.54 0.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 3-105. Estimated Mitigated Construction Emissions - Pumps 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 5.25 0.55 13.21 0.03 0.63 0.11 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 12.78 1.17 14.01 0.04 1.00 0.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 3-106. Estimated Mitigated Construction Emissions - Electrical Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 3.37 0.35 8.18 0.01 0.40 0.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 4.88 0.48 8.48 0.01 0.76 0.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-107. Estimated Mitigated Construction Emissions - Installation of Pipeline 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 31.24 3.08 75.47 0.14 3.44 0.40 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.02 
TOTAL 37.44 3.59 75.99 0.14 3.48 0.42 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 

Table 3-108. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 32.46 3.12 77.07 0.14 3.48 3.10 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 34.15 3.26 77.39 0.14 3.84 3.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
Pump Station and Water Line for VCMWD (South).    
 

Table 3-109. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.82 0.15 0.15 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 16.77 1.78 40.00 0.08 1.97 1.63 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-110. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 35.46 3.62 89.58 0.17 3.95 3.52 
Worker Travel – Vehicle 
Emissions 3.10 0.26 0.25 0.00 0.02 0.02 
TOTAL 38.56 3.88 89.83 0.17 3.97 3.54 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 
 

Table 3-111. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 50.00 10.50 
Heavy Equipment Exhaust 40.36 3.52 88.60 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
TOTAL 42.91 3.73 88.81 0.15 53.89 13.96 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

 
 

Table 3-112. Estimated Mitigated Construction Emissions - Building 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.92 1.60 38.96 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 2.74 0.22 0.23 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 17.76 1.85 39.55 0.08 2.51 1.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-113. Estimated Mitigated Construction Emissions - Tanks 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 9.87 1.05 25.51 0.05 1.18 0.11 
Worker Travel – Vehicle 
Emissions 1.09 0.09 0.09 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 11.01 1.15 25.78 0.05 1.54 0.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

 
Table 3-114. Estimated Mitigated Construction Emissions - Pumps 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 5.25 0.55 13.21 0.03 0.63 0.11 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 12.78 1.17 14.01 0.04 1.00 0.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 3-115. Estimated Mitigated Construction Emissions - Electrical Systems 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 3.37 0.35 8.18 0.01 0.40 0.36 
Worker Travel – Vehicle 
Emissions 1.46 0.12 0.12 0.00 0.01 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 4.88 0.48 8.48 0.01 0.76 0.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-116. Estimated Mitigated Construction Emissions - Installation of Pipeline 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 31.24 3.08 75.47 0.14 3.44 0.40 
Worker Travel – Vehicle 
Emissions 2.74 0.23 0.22 0.00 0.02 0.02 
TOTAL 33.98 3.31 75.69 0.14 3.46 0.42 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
 

Table 3-117. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 32.46 3.12 77.07 0.14 3.48 3.10 
Worker Travel – Vehicle 
Emissions 1.28 0.10 0.11 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 33.79 3.23 77.36 0.14 3.84 3.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
 
Relocate Public Roads and Electrical Systems.    
 

Table 3-118. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 14.93 1.62 39.76 0.08 1.79 1.59 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 16.59 1.76 39.99 0.08 1.97 1.64 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-119. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 23.38 2.07 52.58 0.09 2.22 1.98 
Worker Travel – Vehicle 
Emissions 2.01 0.16 0.17 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 25.44 2.24 52.93 0.09 2.58 2.07 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 3-120. Estimated Mitigated Construction Emissions - Removal of Existing 
Lines 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 15.81 1.25 32.41 0.05 1.32 1.17 
Worker Travel – Vehicle 
Emissions 1.64 0.14 0.13 0.00 0.01 0.01 
TOTAL 17.45 1.39 32.54 0.05 1.33 1.18 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

 
 

Table 3-121. Estimated Mitigated Construction Emissions - Installation of Electric 
Lines 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 32.79 8.26 99.23 0.06 4.62 4.11 
Worker Travel – Vehicle 
Emissions 2.92 0.24 0.24 0.00 0.02 0.02 
Construction Truck 
Emissions 0.02 0.09 0.01 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 35.73 8.59 99.48 0.06 4.81 4.17 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 3-122. Estimated Mitigated Construction Emissions - Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading - - - - 50.00 10.50 
Heavy Equipment Exhaust 97.16 24.64 291.42 0.17 13.69 12.18 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 100.86 24.95 291.90 0.17 64.06 22.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 3-123. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 50.15 12.93 147.10 0.09 7.26 6.46 
Worker Travel – Vehicle 
Emissions 2.37 0.20 0.19 0.00 0.02 0.02 
Construction Truck 
Emissions 0.25 0.06 0.91 0.00 0.03 0.03 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.71 0.36 
TOTAL 52.77 13.19 148.20 0.09 9.02 6.90 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
The construction schedule indicated which construction phases would likely be 
conducted simultaneously.  Because it is necessary to estimate maximum daily 
construction activity to estimate maximum daily emissions associated with project 
construction, the construction schedule was consulted to identify the time period in which 
the maximum simultaneous construction activity would occur.  Based on the construction 
contractor’s proposed schedule, the maximum activity would occur during month 13 of 
construction, assumed to be in 2010.  To address a maximum daily emissions scenario, 
the schedule was reviewed and the maximum construction scenario identified, when the 
following construction phases would occur:   
 

• Moosa Dam 
o Earthwork 
o Clearing 
o Foundation 
o Outlet 

• Drain/Fill Pipeline from Moosa Dam to Second Aqueduct 
o Clearing 
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o Excavation 
o Pipe Installation 

• Pump Station at Moosa Creek 
o Excavation 
o Electric Power 

• Relocation of First Aqueduct west of Moosa Dam 
o Excavation 
o Pipe Installation (Trenching) 
o Tunneling 

• Pump Station and Water Line for VCMWD (North) 
o Pumps 
o Installation of Pipeline 

 
Table 3-124 presents a summary of the mitigated maximum daily construction emissions 
associated with these construction activities. 
 
Table 3-124. Estimated Mitigated Maximum Daily Construction Emissions - Moosa 

100,000 Acre-Feet Alternative 
Lbs/day 

 
Construction Phase CO  VOCs NOx SOx PM10 PM2.5 

Moosa Dam       
  Earthwork 408.32 14.75 263.65 0.22 172.22 13.45 
  Clearing 72.07 14.15 175.88 0.21 9.86 7.74 
  Foundation 155.69 30.85 341.19 0.53 16.91 14.94 
  Outlet 37.49 7.84 73.28 0.15 5.11 3.73 
Drain/Fill Pipeline from 
Moosa Dam to Second 
Aqueduct       
  Clearing 44.72 8.15 97.24 0.18 4.59 3.86 
  Excavation 47.89 4.11 98.94 0.16 54.28 14.31 
  Pipe Installation 77.12 9.03 159.61 0.29 10.79 7.29 
Pump Station at Moosa 
Creek       
  Excavation 52.80 4.70 111.74 0.19 5.23 4.43 
  Electric Power 9.12 0.71 14.75 0.02 0.60 0.54 
Relocation of First 
Aqueduct west of Moosa 
Dam       
  Excavation 50.38 4.60 110.40 0.19 55.20 14.89 
  Pipe Installation 
(Trenching) 71.77 6.74 146.72 0.26 10.18 6.70 
  Tunneling 78.33 6.20 151.76 0.23 6.55 5.83 
Pump Station and Water 
Line for VCMWD (North)       
  Pumps 12.78 1.17 14.01 0.04 1.00 0.27 
  Installation of Pipeline 37.44 3.59 75.99 0.14 3.48 0.42 
TOTAL 1155.92 116.59 1835.16 2.82 355.99 98.40 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 
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3.7 Residual Impacts After Mitigation 
 
As shown in Table 3-124 the maximum daily emissions of CO, VOCs, NOx, PM10, and 
PM2.5 would remain above the quantitative significance thresholds and temporary impacts 
associated with construction of the Moosa 100,000 Acre-Feet Alternative would remain 
significant impact after mitigation. 

3.8 Cumulative Impacts 
 
As discussed in Section 2.8 for the Proposed Action, in analyzing cumulative impacts 
from a Proposed Action, the analysis must specifically evaluate a project’s contribution 
to the cumulative increase in pollutants for which the SDAB is listed as “non-attainment” 
for the State AAQS.  A project that has a significant impact on air quality with regard to 
emissions of NOx, VOCs, and/or PM10 as determined by the screening criteria outlined 
above would have a significant cumulative effect.  In the event direct impacts from a 
project are less than significant, a project may still have a cumulatively considerable 
impact on air quality if the emissions from the project, in combination with the emissions 
from other proposed or reasonably foreseeable future projects are in excess of screening 
levels identified above, and the project’s contribution accounts for more than an 
insignificant proportion of the cumulative total emissions. 
 
The Water Authority has developed the CSP and project alternatives, including the 
Moosa 100,000 Acre-Feet Alternative, to meet the demands of the region rather than 
induce growth and, as such, would be consistent with community and general plans and 
growth projections for San Diego County.  However, because emissions of ozone 
precursors associated with construction of the Moosa 100,000 Acre-Feet Alternative are 
considered significant, the Moosa 100,000 Acre-Feet Alternative would result in a 
temporary but significant cumulative impact on the ambient air quality. 
 
The planned or reasonably foreseeable projects were generally accounted for in the 
Traffic Impact Analysis, and were therefore considered in the evaluation of CO “hot 
spots.”  Based on the CO “hot spots” evaluation, a cumulative impact associated with 
traffic emissions is not anticipated.     

4.0 ALTERNATIVE 3:  SAN VICENTE 50,000 ACRE-FEET AND MOOSA 
50,000 ACRE-FEET 

4.1 Environmental Setting 
 
The locations of San Vicente Reservoir and Moosa Valley are described in the previous 
two sections, along with existing and surrounding uses, USGS coordinates and access. 

4.2 Project Description  
 
This alternative involves a reduced raise of San Vicente Dam, which would provide 
approximately 50,000 AF of carryover storage at San Vicente Reservoir, and construction 
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of a new dam at Moosa Valley to create a new reservoir that would provide another 
50,000 AF of carry storage capacity.  Figures 2 and 5 depict the 50,000 AF inundation 
limits at San Vicente Reservoir and Moosa Valley, respectively.  The two projects taken 
together would provide a combined 100,000 AF of carryover storage.  It is assumed that 
both projects would be constructed concurrently. 
 
San Vicente Dam would be raised an additional 32 feet beyond the approved 54-foot dam 
raise for the ESP, increasing the overall height of the dam by 86 feet (or a total dam 
height of up 306 feet).  The dam raise would increase the usable volume of San Vicente 
Reservoir by approximately 102,100 AF.  The elevation of the spillway crest would be 
raised from 650 to 735 feet AMSL.  The San Vicente Dam raise associated with 
Alternative 3 would be accomplished using the same methods and techniques described 
for the Proposed Action; namely continuous (20 to 24 hours per day) RCC placement on 
the downstream face of the dam.  The same options for the provision of aggregate for 
RCC production that are under consideration for the Proposed Action are also being 
evaluated for this alternative.  Reservoir water level lowering would be the same as 
described for the Proposed Action.  The reduced increase in reservoir capacity and 
elevation, as compared to the Proposed Action, would not require the construction of 
saddle dams.  As with the Proposed Action, additional facilities associated with this 
alternative would include a downstream control facility, outlet pipeline, relocated Bypass 
Pipeline, relocated marina facilities, and new access roads to the dam crest, relocated 
marina, and Diversion Structure. 
 
In addition to an approximate 50,000-acre-foot increase in the capacity of San Vicente 
Reservoir, a new 300-foot high dam would be constructed at Moosa Valley to create a 
reservoir with 50,000 AF of carryover storage.  The dam crest elevation would be 1,185 
feet AMSL.  A spillway would be constructed approximately 1,500 feet to the northeast 
of the main dam; the spillway crest elevation would be 1,170 feet AMSL.  As described 
in Alternative 2, the main dam would be a concrete-face rockfill dam.  This alternative 
would involve the same conveyance facilities as Alternative 2.  The pipeline would 
follow the same alignment described in Alternative 2.  Additional facilities would include 
a marina, new access roads, and new electrical supply to the pump station and other 
facilities.  A portion of the First Aqueduct located below the reservoir inundation area 
would require reconstruction. 

4.3 Affected Environment 
 
The existing ambient air quality for both the San Vicente Reservoir and the Moosa 
Reservoir are described in the previous two sections. 

4.4 Thresholds of Significance 
 
Thresholds of significance are the same as for the Proposed Action as presented in 
Section 2.4.   
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4.5 Environmental Consequences 
 
This section of the Air Quality Technical Report addresses potential air quality impacts 
and significance of impacts associated with the San Vicente 50,000 Acre-Feet and Moosa 
50,000 Acre-Feet Alternative.  This alternative involves raising the San Vicente Dam by 
32 feet above the approved 54-foot height for the ESP, and construction of a new 300-
foot high dam in Moosa Valley to create an additional 100,000 acre-feet of water storage 
capacity.  This alternative would also require construction of new conveyance facilities as 
described in Sections 2.2 and 3.2 for the San Vicente and Moosa Reservoirs 
 

4.5.1 Construction Impacts 
 
Construction for the San Vicente 50,000 Acre-Feet Reservoir would be accomplished in 
the same manner as for the San Vicente 100,000 Acre-Feet Reservoir as presented in 
Section 2.5.1.  Construction for the Moosa 50,000 Acre-Feet Alternative would be 
accomplished in the same manner as for the Moosa 100,000 Acre-Feet Reservoir as 
presented in Section 3.5.1.   
 
Construction for the San Vicente 50,000 Acre-Feet Reservoir is comprised of several 
components.  These components are as follows: 
 
Preparatory Construction.  The initial stage of construction (Package 1) involves the 
following steps: 
 

• Mobilization 
• Access Roads 
• Foundation Excavation 
• Relocation of Outlet Pipe 
• Marina Grading 
• Demobilization/Reclamation 

 
On-site Quarry.  For the on-site quarry alternative, the construction stages addressed in 
this analysis include the following: 
 

• Mobilization 
• RCC Test Section 
• Foundation Treatment 
• Dam Crest Demolition and Surface Preparation 
• Quarry Operations 
• Roller Compacted Concrete Placement 
• Dam Seepage Control 
• Outlet Facilities 
• Bypass Pipeline Diversion Structure 
• Clearing/Grubbing 



Carryover Storage and San Vicente Dam Raise 103 7/24/07 
Air Quality Impact Analysis   

• Demobilization/Reclamation 
 
Offsite Trucked.  For the offsite trucked alternative, the construction stages are the same 
as for the on-site quarry alternative.  The difference is that the aggregate supply materials 
would be supplied by an offsite entity and would be brought to the construction site in 
heavy-duty trucks. 
 
Moosa Reservoir.  Construction of the Moosa 50,000 Acre-Feet Reservoir is comprised 
of several components.  These components are as follows: 

• Moosa Dam 
• Drain/Fill Pipeline from Moosa Dam to Second Aqueduct 
• Pump Station at Moosa Creek 
• Interconnection between Moosa Pipeline and Second Aqueduct 
• Relocation of First Aqueduct west of Moosa Dam 
• Pump Station and Water Line for VCMWD (North) 
• Pump Station and Water Line for VCMWD (South) 
• Relocation of Public Roads and Electrical Systems 

 
It was assumed that the preparatory construction phase for San Vicente Dam construction 
would be the same for the 50,000 Acre-Feet alternative as for the 100,000 Acre-Feet 
alternative.  Tables 4-1 through 4-6 present a summary of construction emissions for the 
preparatory construction phase for the San Vicente 50,000 Acre-Feet Reservoir 
construction project.     
 

 
Table 4-1. Estimated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 8.61 0.93 28.60 0.03 0.96 0.85 
Worker Travel – Vehicle 
Emissions 2.55 0.21 0.21 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 11.26 1.14 29.17 0.03 2.36 1.18 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-2. Estimated Construction Emissions - Access Roads 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Grading N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 113.63 10.44 315.88 0.35 10.41 9.26 
Worker Travel – Vehicle 
Emissions 6.75 0.55 0.56 0.00 0.04 0.04 
Construction Truck 
Emissions 0.34 0.09 1.27 0.00 0.04 0.04 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 4.79 1.06 
TOTAL 120.72 11.08 317.71 0.35 115.28 31.40 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-3. Estimated Construction Emissions - Foundation Excavation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 83.91 17.62 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 1.56 0.33 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 118.88 11.67 376.32 0.43 11.92 10.61 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
Construction Truck 
Emissions 3.53 0.92 13.05 0.03 0.46 0.46 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 49.22 10.34 
TOTAL 464.71 13.19 474.98 0.47 147.12 39.41 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-4. Estimated Construction Emissions - Outlet Relocation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 61.18 6.13 196.47 0.23 6.38 5.68 
Worker Travel – Vehicle 
Emissions 3.65 0.30 0.30 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 64.98 6.47 197.31 0.23 8.47 6.13 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-5. Estimated Construction Emissions - Marina Grading 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Fugitive Dust N/A N/A N/A N/A 100.00 21.00 
Heavy Equipment Exhaust 92.45 9.50 328.92 0.38 9.77 8.70 
Worker Travel – Vehicle 
Emissions 7.48 0.61 0.62 0.01 0.05 0.05 
Construction Truck 
Emissions 9.61 2.51 35.54 0.09 1.24 1.23 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 133.98 28.14 
TOTAL 109.54 12.62 365.08 0.48 245.04 59.12 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-6. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 20.22 2.09 63.72 0.07 2.16 1.92 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.18 0.01 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 23.37 2.52 63.99 0.07 2.87 2.09 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
On-site Quarry.  As for the San Vicente 100,000 Acre-Feet Reservoir, for the on-site 
quarry alternative for the San Vicente 50,000 Acre-Feet Reservoir, the construction 
stages addressed in this analysis include the following: 
 
 

• Mobilization 
• RCC Test Section 
• Foundation Treatment 
• Dam Crest Demolition and Surface Preparation 
• Quarry Operations 
• Roller Compacted Concrete Placement 
• Dam Seepage Control 
• Outlet Facilities 
• Bypass Pipeline Diversion Structure 
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• Clearing/Grubbing 
• Demobilization/Reclamation 

 
Tables 4-7 through 4-17 present a summary of construction emissions for each individual 
component of the project.  To evaluate the maximum daily and total construction 
emissions for the project, the construction schedule, which provides month-by-month 
estimates of project construction and equipment requirements, was used to develop 
calculations of monthly total emissions from the individual components of the project 
that will be undergoing construction simultaneously.   
 

 
Table 4-7. Estimated Construction Emissions - Mobilization 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 16.34 4.01 31.19 0.05 1.69 1.50 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 18.58 4.20 31.55 0.05 2.39 1.66 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

 
Table 4-8. Estimated Construction Emissions - RCC Test Section 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 44.00 11.47 91.55 0.17 4.75 4.23 
Concrete Batching 
Emissions N/A N/A N/A N/A 25.19 5.29 
Worker Travel – Vehicle 
Emissions 8.39 0.70 0.69 0.01 0.05 0.05 
Construction Truck 
Emissions 0.15 0.54 0.04 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 52.54 12.71 92.28 0.18 32.06 10.02 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-9. Estimated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 58.33 15.76 126.59 0.26 6.00 5.34 
Worker Travel – Vehicle 
Emissions 5.29 0.43 0.44 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 63.67 16.20 127.21 0.26 6.72 5.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

 
Table 4-10. Estimated Construction Emissions - Dam Crest Demolition and Surface 

Preparation 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 86.92 22.05 176.66 0.31 9.52 8.47 
Worker Travel – Vehicle 
Emissions 4.74 0.39 0.39 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 91.71 22.45 177.23 0.31 10.24 8.65 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-11. Estimated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 1.17 0.25 
Heavy Equipment Exhaust 50.61 13.94 119.90 0.35 5.44 4.84 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
TOTAL 412.91 14.54 205.51 0.36 423.70 92.72 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-12. Estimated Construction Emissions - RCC Placement 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching  N/A N/A N/A N/A 34.77 7.30 
Heavy Equipment Exhaust 153.43 40.14 341.20 1.02 16.21 14.43 
Worker Travel – Vehicle 
Emissions 28.82 2.36 2.40 0.02 0.19 0.19 
Construction Truck 
Emissions 1.01 0.26 3.72 0.01 0.13 0.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 14.01 2.94 
TOTAL 183.26 42.76 347.32 1.05 65.31 24.99 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 4-13. Estimated Construction Emissions - Dam Seepage Control 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 24.48 6.56 51.04 0.10 2.47 2.20 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 27.68 6.84 51.66 0.10 3.87 2.53 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-14. Estimated Construction Emissions - Outlet Facilities 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 1.34 0.28 
Heavy Equipment Exhaust 68.23 19.84 161.15 0.31 7.51 6.68 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 72.21 20.19 162.01 0.31 10.94 7.43 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-15. Estimated Construction Emissions - Bypass Pipeline Diversion 

Structure 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.27 19.17 162.75 0.31 7.52 6.69 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 73.57 19.71 163.63 0.31 8.94 7.03 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-16. Estimated Construction Emissions - Clearing-Grubbing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 27.66 7.58 61.66 0.12 3.38 3.01 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.05 0.43 
TOTAL 31.64 7.93 62.52 0.12 5.45 3.47 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-17. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 2.92 0.80 7.73 0.02 0.30 0.27 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 5.11 0.98 7.91 0.02 0.31 0.28 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

 
The construction schedule indicated which construction phases would likely be 
conducted simultaneously.  Because it is necessary to estimate maximum daily 
construction activity to estimate maximum daily emissions associated with project 
construction, the construction schedule was consulted to identify the time period in which 
the maximum simultaneous construction activity would occur.  Based on the construction 
contractor’s proposed schedule, the maximum activity would occur during Months 21 to 
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23, which was assumed to occur in 2010.  To address a maximum daily emissions 
scenario, the schedule was reviewed and the maximum construction scenario identified, 
when the following construction phases would occur:   
 

• Foundation Treatment 
• Quarry Operations 
• RCC Placement 
• Outlet Facilities 
• Bypass Pipeline Diversion Structure 

 
Table 4-18 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 

 
 

Table 4-18. Estimated Maximum Daily Construction Emissions - San Vicente 50,000 
Acre-Feet Alternative, On-site Quarry Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 63.67 16.20 127.21 0.26 6.72 5.52 
Quarry Operations 412.91 14.54 205.51 0.36 423.70 92.72 
RCC Placement 183.26 42.76 347.32 1.05 65.31 24.99 
Outlet Facilities 72.21 20.19 162.01 0.31 10.94 7.43 
Bypass Pipeline Diversion 
Structure 73.57 19.71 163.63 0.31 8.94 7.03 
TOTAL 805.62 113.40 1005.68 2.29 515.61 137.69 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
As shown in the table, the emissions of CO, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 
Offsite Trucked.  For the offsite trucked alternative, the construction stages are the same 
as for the on-site quarry alternative.  The difference is that the aggregate supply materials 
would be supplied by an offsite entity and would be brought to the construction site in 
heavy-duty trucks.  Accordingly, the construction phases addressed in this analysis 
include the following: 
 
 

• Mobilization 
• RCC Test Section 
• Foundation Treatment 
• Dam Crest Demolition and Surface Preparation 
• Quarry Operations 
• Roller Compacted Concrete Placement 
• Dam Seepage Control 
• Outlet Facilities 
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• Bypass Pipeline Diversion Structure 
• Clearing/Grubbing 
• Demobilization/Reclamation 

 
 
With the exception of the Aggregate Supply construction phase, emission estimates for 
the construction phases listed above would be the same as for the on-site quarry 
alternative.  Emissions for the Aggregate Supply phase of project construction are 
presented in Table 4-19. 
 

 
Table 4-19. Estimated Construction Emissions - Aggregate Supply 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 24.89 7.37 68.95 0.13 2.88 2.56 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 8.29 2.17 30.64 0.08 1.07 1.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 115.53 24.26 
TOTAL 37.19 38.34 71.45 0.21 119.51 27.98 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

 
For the offsite trucked alternative, the construction schedule indicated which construction 
phases would likely be conducted simultaneously.  Because it is necessary to estimate 
maximum daily construction activity to estimate maximum daily emissions associated 
with project construction, the construction schedule was consulted to identify the time 
period in which the maximum simultaneous construction activity would occur.  Based on 
the construction contractor’s proposed schedule, the maximum activity would occur 
during 2010.  To address a maximum daily emissions scenario, the schedule was 
reviewed and the maximum construction scenario identified, when the following 
construction phases would occur:   
 

• Foundation Treatment 
• Aggregate Supply 
• RCC Placement 
• Outlet Facilities 
• Bypass Pipeline Diversion Structure 

 
 
Table 4-20 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 
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Table 4-20. Estimated Maximum Daily Construction Emissions - Carryover Storage 
and San Vicente Dam Raise Project, Offsite Trucked Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 63.67 16.20 127.21 0.26 6.72 5.52 
Aggregate Supply 37.19 38.34 71.45 0.21 119.51 27.98 
RCC Placement 183.26 42.76 347.32 1.05 65.31 24.99 
Outlet Facilities 72.21 20.19 162.01 0.31 10.94 7.43 
Bypass Pipeline Diversion 
Structure 73.57 19.71 163.63 0.31 8.94 7.03 
TOTAL 429.90 137.20 871.62 2.14 211.42 72.95 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No Yes Yes No Yes Yes 

 
As discussed above, the Moosa 50,000 Acre-Feet Reservoir would also be constructed for 
this alternative.  The following describes the individual components of construction for 
the 50,000 Acre-Foot reservoir. 
 
Moosa Dam.  Construction of the Moosa Dam involves the following steps: 
 

• Mobilization 
• Earthwork 
• Clearing 
• Foundation Treatment 
• Spillway 
• Quarry 
• Outlet Works 
• Embankment 
• Demobilization/Reclamation 

 
 
Based on the project description, the foundation would be prepared by drilling, blasting, 
and excavating the soil and weathered rock during the foundation excavation phase.  For 
the new dam foundation, it is anticipated that about 255,000 cubic yards of overburden 
and weathered rock would need to be excavated.  To remove the overburden, blasting 
will be required at the site.  Fugitive dust emissions associated with blasting were 
estimated based on the EPA’s emission factor for blasting for coal mining to remove 
overburden, which is a similar process.  According to Section 11.9 of AP-42, emissions 
from blasting are calculated as follows: 
 
 Lbs PM10/blast = 0.000014(A)1.5 x 0.52 lbs PM10/lbs TSP 
 
For conservative purposes, it was assumed that blasting to a depth of 1 foot would be 
required to remove the 255,000 cubic yards of overburden.  Based on this assumption, it 
was estimated that a total of 255,000 square yards or 2,295,000 square feet of blasting 
would be required to remove overburden prior to project construction; thus a total of 
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25,311 lbs of PM10 would be associated with blasting over the entire duration of the 
earthwork phase of the Proposed Action.  Based on the construction schedule, blasting 
would be conducted over a 7-month period, assuming construction would take place 7 
days a week, 24 hours per day.  The daily emissions would therefore be estimated at 
120.53 lbs/day. 
 
The project would utilize ammonium nitrate/fuel oil ANFO explosives to conduct 
blasting on site.  Based on the EPA’s AP-42 emission factors in Section 13.3, emissions 
from use of ANFO are estimated at 67 lbs CO per ton of explosive, and 17 lbs NOx per 
ton of explosive.  Based on typical construction projects, it was estimated that a 
maximum of 10,000 lbs per day could be used at the site; thus the maximum daily 
emissions due to the use of ANFO would be 335 lbs/day of CO and 85 lbs/day of NOx. 
 
Emission rates for materials handling (truck loading of excavated material) were obtained 
from the SCAQMD’s 1993 CEQA Air Quality Handbook.  The emission rates depend on 
the amount of materials being handled (in tons), the moisture content of the materials (in 
percent) and the mean wind speed (in miles per hour).  For this project, it was assumed 
that excavated material had a 4.8% moisture content as recommended by EPA.  The wind 
speed was assumed to be 12 mph.  It was assumed that each truck could handle 18 cubic 
yards of material, and for the maximum daily emissions, based on the construction 
contractor estimate, it was assumed that a maximum of 64 trucks per day would haul 
material offsite. 
  
Particulate emissions from materials handling during excavation were estimated using the 
methodology recommended in the SCAQMD CEQA Air Quality Handbook, Table A9-9-
G, for material handling.  The equation recommended in Table A9-9-G is as follows: 
 

 E = [0.00112 x ({[G/5]1.3}/{[H/2]1.4})] x [I/J] 
 Where  E = PM10  emissions, lbs/day 
   G = Wind speed, estimated as 12 miles per hour 
 H = Moisture content, estimated as 4.8% for moist 

material 
   I = Pounds of dirt handled per day 
   J = 2000 lbs/ton of dirt 
 
Tables 4-21 through 4-29 present a summary of construction emissions for each 
individual component of the Moosa Dam construction project.   
 
Emissions from construction for other components of the Moosa Dam alternative (i.e., 
pump stations, interconnection, etc.) would be the same for the 50,000 acre-feet 
alternative as for the 100,000 acre-feet alternative. 
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Table 4-21. Estimated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 25.60 5.58 67.70 0.08 3.16 2.81 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 27.19 5.72 68.02 0.08 3.86 2.97 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-22. Estimated Construction Emissions - Earthwork 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 120.53 25.31 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 1.99 0.42 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 70.95 14.56 178.45 0.22 8.54 9.06 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
TOTAL 408.32 14.75 263.65 0.22 131.08 34.81 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-23. Estimated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.80 13.72 173.93 0.21 8.24 7.33 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.44 0.12 1.63 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 6.15 1.29 
TOTAL 72.07 14.15 175.88 0.21 14.47 8.70 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-24. Estimated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 142.82 29.78 339.77 0.52 16.64 14.81 
Worker Travel – Vehicle 
Emissions 12.77 1.04 1.06 0.01 0.08 0.08 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.37 0.29 
TOTAL 155.69 30.85 341.19 0.53 18.10 15.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-25. Estimated Construction Emissions - Spillway 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.98 4.31 31.33 0.10 1.70 1.51 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.12 0.45 0.03 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.71 0.36 
TOTAL 20.38 5.03 31.63 0.10 3.45 1.91 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-26. Estimated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 0.18 0.04 
Heavy Equipment Exhaust 74.69 18.53 140.70 0.25 7.91 7.04 
Worker Travel – Vehicle 
Emissions 10.94 0.91 0.90 0.01 0.07 0.07 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 420.65 19.45 226.69 0.26 425.54 94.80 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-27. Estimated Construction Emissions - Outlet Works 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 33.85 7.52 72.36 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.47 0.28 0.29 0.00 0.02 0.02 
Construction Truck 
Emissions 0.17 0.04 0.63 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 2.39 0.50 
TOTAL 37.49 7.84 73.28 0.15 6.30 3.98 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-28. Estimated Construction Emissions - Embankment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 83.09 14.95 209.25 0.40 9.76 8.69 
Worker Travel – Vehicle 
Emissions 6.57 0.54 0.55 0.00 0.04 0.04 
Construction Truck 
Emissions 5.05 1.32 18.67 0.05 0.65 0.64 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 70.41 14.79 
TOTAL 94.71 16.81 228.47 0.45 80.86 24.16 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-29. Estimated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 28.62 6.28 72.97 0.08 3.48 3.10 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.68 0.14 
TOTAL 31.04 6.48 73.35 0.08 4.19 3.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 
To evaluate the maximum daily and total construction emissions for the project, the 
construction schedule, which provides month-by-month estimates of project construction 
and equipment requirements, was used to develop calculations of monthly total emissions 
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from the individual components of the project that will be undergoing construction 
simultaneously.   
 
The construction schedule indicated which construction phases would likely be 
conducted simultaneously.  Because it is necessary to estimate maximum daily 
construction activity to estimate maximum daily emissions associated with project 
construction, the construction schedule was consulted to identify the time period in which 
the maximum simultaneous construction activity would occur.  Based on the construction 
contractor’s proposed schedule, the maximum activity would occur during month 13 of 
construction, assumed to be in 2010.  To address a maximum daily emissions scenario, 
the schedule was reviewed and the maximum construction scenario identified, when the 
following construction phases would occur:   
 

• Moosa Dam 
o Earthwork 
o Clearing 
o Foundation 
o Outlet 

• Drain/Fill Pipeline from Moosa Dam to Second Aqueduct 
o Clearing 
o Excavation 
o Pipe Installation 

• Pump Station at Moosa Creek 
o Excavation 
o Electric Power 

• Relocation of First Aqueduct west of Moosa Dam 
o Excavation 
o Pipe Installation (Trenching) 
o Tunneling 

• Pump Station and Water Line for VCMWD (North) 
o Pumps 
o Installation of Pipeline 

 
Table 4-30 presents a summary of the maximum daily construction emissions associated 
with these construction activities. 
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Table 4-30. Estimated Maximum Daily Construction Emissions - Moosa 50,000 
Acre-Feet Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Moosa Dam       
  Earthwork 408.32 14.75 263.65 0.22 131.08 34.81 
  Clearing 72.07 14.15 175.88 0.21 14.47 8.70 
  Foundation 155.69 30.85 341.19 0.53 18.10 15.19 
  Outlet 37.49 7.84 73.28 0.15 6.30 3.98 
Drain/Fill Pipeline from 
Moosa Dam to Second 
Aqueduct       
  Clearing 44.72 8.15 97.24 0.18 4.93 3.93 
  Excavation 47.89 4.11 98.94 0.16 104.28 24.81 
  Pipe Installation 77.12 9.03 159.61 0.29 14.15 9.45 
Pump Station at Moosa 
Creek       
  Excavation 52.80 4.70 111.74 0.19 5.57 4.50 
  Electric Power 9.12 0.71 14.75 0.02 0.60 0.54 
Relocation of First 
Aqueduct west of Moosa 
Dam       
  Excavation 50.38 4.60 110.40 0.19 105.54 22.17 
  Pipe Installation 
(Trenching) 71.77 6.74 146.72 0.26 13.60 7.42 
  Tunneling 78.33 6.20 151.76 0.23 6.55 5.83 
Pump Station and Water 
Line for VCMWD (North)       
  Pumps 12.78 1.17 14.01 0.04 1.34 0.34 
  Installation of Pipeline 37.44 3.59 75.99 0.14 3.48 0.42 
TOTAL 1155.92 116.59 1835.16 2.81 429.99 142.09 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
 
As shown in the table, the emissions of CO, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 
Because construction of both reservoirs would occur simultaneously, the total emissions 
for both the San Vicente 50,000 Acre-Feet Reservoir and the Moosa 50,000 Acre-Feet 
Reservoir are shown in Table 4-31 
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Table 4-31. Estimated Simultaneous Maximum Daily Construction Emissions - San 
Vicente 50,000 Acre-Feet Alternative and Moosa 50,000 Acre-Feet Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
San Vicente Dam 805.62 113.40 1005.68 2.29 515.61 137.69 
Moosa Dam 1155.92 116.59 1835.16 2.81 429.99 142.09 
TOTAL 1961.54 229.99 2840.84 5.10 945.6 279.78 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes Yes Yes No Yes Yes 

 
As shown in the table, the emissions of CO, VOCs, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 
Along with the Proposed Action, project alternatives, if selected, would be subject to 
SDAPCD Rule 1501, Conformity of General Federal Actions.  Therefore, an evaluation 
of the applicability of the rule to the San Vicente 50,000 Acre-Feet Alternative and 
Moosa 50,000 Acre-Feet Alternative was conducted.  The maximum annual construction 
scenario was identified based on an evaluation of the construction schedule to determine 
which construction phases would be constructed in a single year.  The year 2010 was 
identified as the maximum construction scenario for both the on-site quarry and the 
offsite trucked alternative.  The emissions from the on-site quarry alternative represented 
the maximum annual emissions scenario.  Table 4-32 presents a summary of the 
estimated annual construction emissions for the project construction, along with an 
evaluation of construction emissions versus the federal de minimis thresholds for 
nonattainment and maintenance pollutants in the SDAB (i.e., CO, NOx, and VOCs).   

 
As shown in Table 4-32, emissions of nonattainment pollutants are below the de minimis 
thresholds for VOCs, but above the de minimis threshold for CO and NOx.  Furthermore, 
emissions associated with the San Vicente 50,000 Acre-Feet Alternative and Moosa 
50,000 Acre-Feet Alternative would be higher than for the Proposed Action.  
Accordingly, a conformity determination is required to demonstrate that emissions of CO 
and NOx for the San Vicente 50,000 Acre-Feet Alternative and Moosa 50,000 Acre-Feet 
Alternative would conform with the SIP. 
 
To develop the SIP emissions budget for construction equipment and on-road vehicles, 
the SDAPCD relies on output from the CARB’s OFFROAD model (for construction 
equipment) and the San Diego Association of Governments’ (SANDAG’s) estimates of 
on-road traffic.  Based on the 2010 estimated annual emissions reported for the 
SDAPCD, offroad diesel-powered construction equipment NOx emissions are estimated 
at 18.15 tons per day, and on-road vehicle emissions are estimated at 82.74 tons per day.  
The total heavy construction equipment emissions for the maximum simultaneous 
construction scenario are 450.23 tons/year or 1.29 tons per day assuming 350 days per 
year, which amounts to 7.1 percent of the offroad emissions budget in the current SIP.  
The total vehicular emissions for the maximum simultaneous construction scenario are 
6.25 tons/year or 0.018 tons per day assuming 350 days per year, which amounts to 0.022 
percent of the vehicular emissions budget in the current SIP.  The emissions are thus a 
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small portion of the total SIP emissions budget for offroad equipment and on-road 
vehicles and are well within the budget for these sources.  The NOx emissions are 
therefore accounted for in the SIP budget estimates for construction and the project 
would be consistent with the SIP. 

 
Table 4-32. Estimated Construction Emissions – San Vicente 50,000 Acre-Feet 

Alternative and Moosa 50,000 Acre-Feet Alternative 
tons/year 

 
Emission Source CO  VOCs NOx 

Moose 50,000 Acre-Feet Alternative    
Moosa Dam 61.93 12.90 146.58 
Drain/Fill Pipeline from Moosa Dam to Second 
Aqueduct 20.60 1.89 46.99 
Pump Station at Moosa Creek 7.33 0.69 17.10 
Relocate First Aqueduct West of Moosa Dam 7.24 0.61 15.44 
Pump Station and Water Line for VCMWD North 6.64 0.65 15.95 
Pump Station and Water Line for VCMWD South 21.04 2.10 51.61 
Worker Trips 12.39 1.01 1.03 
Truck Traffic 0.90 0.23 3.31 
Subtotal Moosa 138.07 20.09 298.01 
San Vicente 50,000 Acre-Feet Alternative    
Mobilization 0.49 0.12 0.94 
RCC Test Section 1.32 0.34 2.75 
Foundation Treatment 6.12 1.65 13.29 
Dam Crest Demo Surface Prep 9.13 2.32 18.55 
Agg.  Supply 6.83 1.88 16.19 
RCC Placement 25.32 6.62 56.30 
Outlet Facilities 11.26 3.27 26.59 
Bypass Pipeline Div. Structure 9.08 2.59 21.97 
Worker Trips 12.43 1.02 1.03 
Truck Traffic 0.24 0.06 0.88 
Subtotal San Vicente 82.22 19.88 158.49 
TOTAL 220.29 39.97 456.59 
De Minimis Threshold 100 100 100 
Above Threshold? Yes No Yes 

 
 
Based on the 2010 estimated annual emissions reported for the SDAPCD, offroad diesel-
powered construction equipment CO emissions are estimated at 9.15 tons per day, and 
on-road vehicle emissions are estimated at 438.05 tons per day.  The total heavy 
construction equipment emissions for the maximum simultaneous construction scenario 
are 194.33 tons/year or 0.56 tons per day assuming 350 days per year, which amounts to 
6.1 percent of the offroad emissions budget in the current SIP.  The total vehicular 
emissions for the maximum simultaneous construction scenario are 25.96 tons/year or 
0.074 tons per day assuming 350 days per year, which amounts to 0.017 percent of the 
vehicular emissions budget in the current SIP.  The emissions are thus a small portion of 
the total SIP emissions budget for offroad equipment and on-road vehicles and are well 
within the budget for these sources.  The CO emissions are therefore accounted for in the 
SIP budget estimates for construction and the project would be consistent with the SIP. 
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Based on a review of the current SIP inventory of emissions associated with construction, 
the emissions associated with the San Vicente 50,000 Acre-Feet Alternative and Moosa 
50,000 Acre-Feet Alternative would be within the SIP emissions budget and the project 
would conform with the SIP.   
 
Projects involving traffic impacts may result in the formation of locally high 
concentrations of CO, known as CO “hot spots.”  Because construction of the Proposed 
Action would result in additional traffic to the site, a CO “hot spots” analysis was 
conducted.  The Traffic Impact Analysis – San Vicente Dam Raise (Linscott, Law, and 
Greenspan 2006) evaluated construction traffic for the San Vicente 50,000 Acre-Feet 
Alternative and Moosa 50,000 Acre-Feet Alternative to assess whether or not there would 
be a decrease in the level of service at the roadways and/or intersections affected by 
construction of the Proposed Action.  The Caltrans ITS Transportation Project-Level 
Carbon Monoxide Protocol (Caltrans 1998) was followed to determine whether a CO 
“hot spot” is likely to form due to construction traffic.  In accordance with the Protocol, 
CO “hot spots” are typically evaluated when (a) the level of service (LOS) of an 
intersection or roadway decreases to a LOS E or worse; (b) signalization and/or 
channelization is added to an intersection; and (c) sensitive receptors such as residences, 
commercial developments, schools, hospitals, etc. are located in the vicinity of the 
affected intersection or roadway segment.   
 
Based on the Traffic Impact Analysis, the intersections affected under the San Vicente 
50,000 Acre-Feet and Moosa 50,000 Acre-Feet Alternative would be the same as for the 
individual reservoirs with 100,000 acre-feet capacity.  Impacts would be the same or 
slightly lower than for the larger reservoir at individual intersections due to the slightly 
lower traffic anticipated.  Because the higher traffic levels did not indicate a CO “hot 
spot” at any of the affected intersections for the Proposed Action or the Moosa 100,000 
Acre-Feet Alternative, impacts for the San Vicente 50,000 Acre-Feet Alternative and 
Moosa 50,000 Acre-Feet Alternative would not result in CO “hot spots” due to 
construction traffic. 
 

4.5.2 Operational Impacts 
 
Once a reservoir is fully operational, potential air quality impacts would include impacts 
associated with routine maintenance and operation of the reservoir, and impacts 
associated with recreational use at the site.  Motor vehicles and boats would be the 
primary source of emissions associated with reservoir operations. 
 
Operational and maintenance activities for the San Vicente 50,000 Acre-Feet Alternative 
and the Moosa 50,000 Acre-Feet Alternative would consist of similar activities to those 
anticipated for the Proposed Action (San Vicente 100,000 acre-feet reservoir), including 
monitoring reservoir level and outlet and spillway discharges, monitoring dam 
instrumentation, maintaining appropriate records, and maintaining mechanical and 
electrical equipment according to the equipment manufacturers’ requirements.  All of 



Carryover Storage and San Vicente Dam Raise 122 7/24/07 
Air Quality Impact Analysis   

these activities would result in emissions associated with worker trips to the reservoir.  
Operation and maintenance activities were anticipated to result in four trips per day.  
Emissions associated with these trips would be negligible. 
 
Recreational activities at both reservoirs would include boating and fishing opportunities.  
It was assumed that activities would be similar to those evaluated for the Proposed 
Action, and that boating traffic would be split between the two reservoirs due to a lower 
surface area for recreational use available under this alternative.  Operational emissions 
would thus be the same as for other alternatives and emissions from operation would be 
less than significant. 

4.6 Mitigation Measures 
 
As discussed in Section 4.5, emissions associated with construction of the San Vicente 
50,000 Acre-Feet and Moosa 50,000 Acre-Feet Alternative are above the quantitative 
significance thresholds and would result in a temporary, significant impact on the 
ambient air quality.  Accordingly, mitigation measures are proposed to reduce impacts.  
Mitigation measures for construction include measures to control fugitive dust emissions.  
In accordance with the San Diego County Grading Ordinance, Section 87.428, dust 
control measures must be implemented for all grading projects taking place in the County 
of San Diego.  The Grading Ordinance requires that: 
 

“All clearing and grading shall be carried out with dust control measures 
adequate to prevent creation of a nuisance to persons or public or private 
property. Clearing, grading or improvement plans shall require that 
measures such as the following be undertaken to achieve this result: 
watering, application of surfactants, shrouding, control of vehicle speeds, 
paving of access areas, or other operational or technological measures to 
reduce dispersion of dust.”  

 
These measures constitute best management practices for dust control.  The SCAQMD’s 
Air Quality Handbook, Table 11-4, provides control efficiencies to estimate the 
efficiency of the dust control measures required by the Grading Ordinance.  Best 
management practices to reduce the amount of fugitive dust generated from construction 
of the proposed project, and their respective control efficiencies (based on control 
efficiencies provided in the SCAQMD CEQA Air Quality Handbook, Table 11-4), 
include the following: 
 
• Multiple applications of water during grading between dozer/scraper passes – 34-68% 
• Paving, chip sealing or chemical stabilization of internal roadways after completion of 

grading – 92.5% 
• Use of sweepers or water trucks to remove “track-out” at any point of public street 

access – 25-60% 
• Stabilization of dirt storage piles by chemical binders, tarps, fencing or other erosion 

control – 30-65% 
• Hydroseeding of graded residential lots – 30-65% 
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General construction conditions include the requirement to meet all of the above control 
requirements.  To model the most conservative construction estimates, only application 
of water during grading was taken into consideration when applying a control efficiency 
on particulate emissions.  For conservative purposes, it was assumed that an average 
control efficiency of 50% (the control efficiency used in the URBEMIS2002 model for 
watering three times daily), would be realized from implementation of control measures 
for fugitive dust.  It should be noted that this control measure would only control fugitive 
particulate emissions from grading and travel on unpaved roads.  Watering twice daily 
would not control emissions from blasting, nor would it control emissions of particulate 
from equipment exhaust. 
 
Tables 4-33 through 4-52 present estimates of construction emissions with 
implementation of dust control measures to mitigate emissions of PM10 and PM2.5.   
 
San Vicente Dam 
 

Table 4-33. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.34 4.01 31.19 0.05 1.69 1.50 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 18.58 4.20 31.55 0.05 2.05 1.59 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-34. Estimated Mitigated Construction Emissions - RCC Test Section 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 44.00 11.47 91.55 0.17 4.75 4.23 
Concrete Batching 
Emissions N/A N/A N/A N/A 25.19 5.29 
Worker Travel – Vehicle 
Emissions 8.39 0.70 0.69 0.01 0.05 0.05 
Construction Truck 
Emissions 0.15 0.54 0.04 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.23 
TOTAL 52.54 12.71 92.28 0.18 31.04 9.80 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-35. Estimated Mitigated Construction Emissions - Foundation Treatment 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 58.33 15.76 126.59 0.26 6.00 5.34 
Worker Travel – Vehicle 
Emissions 5.29 0.43 0.44 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 63.67 16.20 127.21 0.26 6.38 5.45 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-36. Estimated Mitigated Construction Emissions - Dam Crest Demolition 
and Surface Preparation 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 86.92 22.05 176.66 0.31 9.52 8.47 
Worker Travel – Vehicle 
Emissions 4.74 0.39 0.39 0.00 0.03 0.03 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 91.71 22.45 177.23 0.31 9.90 8.58 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-37. Estimated Mitigated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 1.17 0.25 
Heavy Equipment Exhaust 50.61 13.94 119.90 0.35 5.44 4.84 
Worker Travel – Vehicle 
Emissions 7.30 0.60 0.61 0.01 0.05 0.05 
TOTAL 412.91 14.54 205.51 0.36 423.70 92.72 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-38. Estimated Mitigated Construction Emissions - RCC Placement 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Concrete Batching  N/A N/A N/A N/A 34.77 7.30 
Heavy Equipment Exhaust 153.43 40.14 341.20 1.02 16.21 14.43 
Worker Travel – Vehicle 
Emissions 28.82 2.36 2.40 0.02 0.19 0.19 
Construction Truck 
Emissions 1.01 0.26 3.72 0.01 0.13 0.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 7.01 1.47 
TOTAL 183.26 42.76 347.32 1.05 58.31 23.52 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-39. Estimated Mitigated Construction Emissions - Dam Seepage Control 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 24.48 6.56 51.04 0.10 2.47 2.20 
Worker Travel – Vehicle 
Emissions 3.10 0.25 0.26 0.00 0.02 0.02 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 27.68 6.84 51.66 0.10 3.19 2.39 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-40. Estimated Mitigated Construction Emissions - Outlet Facilities 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Concrete Batching N/A N/A N/A N/A 1.34 0.28 
Heavy Equipment Exhaust 68.23 19.84 161.15 0.31 7.51 6.68 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.23 
TOTAL 72.21 20.19 162.01 0.31 16.92 7.23 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-41. Estimated Mitigated Construction Emissions - Bypass Pipeline 
Diversion Structure 

Lbs/day 
 

Emission Source CO  VOCs NOx SOx PM10 PM2.5 
Heavy Equipment Exhaust 67.27 19.17 162.75 0.31 7.52 6.69 
Worker Travel – Vehicle 
Emissions 6.20 0.51 0.52 0.00 0.04 0.04 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 73.57 19.71 163.63 0.31 8.26 6.89 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 4-42. Estimated Mitigated Construction Emissions - Clearing-Grubbing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 27.66 7.58 61.66 0.12 3.38 3.01 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.15 0.04 0.54 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.03 0.22 
TOTAL 31.64 7.93 62.52 0.12 4.45 3.27 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 4-43. Estimated Mitigated Construction Emissions  - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 2.92 0.80 7.73 0.02 0.30 0.27 
Worker Travel – Vehicle 
Emissions 2.19 0.18 0.18 0.00 0.01 0.01 
TOTAL 5.11 0.98 7.91 0.02 0.31 0.28 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 
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Moosa Dam 
 

Table 4-44. Estimated Mitigated Construction Emissions - Mobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 25.60 5.58 67.70 0.08 3.16 2.81 
Worker Travel – Vehicle 
Emissions 1.64 0.13 0.14 0.00 0.01 0.01 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 27.19 5.72 68.02 0.08 3.52 2.90 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-45. Estimated Mitigated Construction Emissions - Earthwork 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 120.53 25.31 
Fugitive Dust – Materials 
Handling N/A N/A N/A N/A 1.99 0.42 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Heavy Equipment Exhaust 70.95 14.56 178.45 0.22 8.54 9.06 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
TOTAL 408.32 14.75 263.65 0.22 131.08 34.81 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-46. Estimated Mitigated Construction Emissions - Clearing 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 67.80 13.72 173.93 0.21 8.24 7.33 
Worker Travel – Vehicle 
Emissions 3.83 0.31 0.32 0.00 0.02 0.02 
Construction Truck 
Emissions 0.44 0.12 1.63 0.00 0.06 0.06 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 3.08 0.65 
TOTAL 72.07 14.15 175.88 0.21 11.40 8.06 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-47. Estimated Mitigated Construction Emissions - Foundation Treatment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 142.82 29.78 339.77 0.52 16.64 14.81 
Worker Travel – Vehicle 
Emissions 12.77 1.04 1.06 0.01 0.08 0.08 
Construction Truck 
Emissions 0.10 0.03 0.36 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.69 0.15 
TOTAL 155.69 30.85 341.19 0.53 17.42 15.05 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-48. Estimated Mitigated Construction Emissions - Spillway 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 16.98 4.31 31.33 0.10 1.70 1.51 
Worker Travel – Vehicle 
Emissions 3.28 0.27 0.27 0.00 0.02 0.02 
Construction Truck 
Emissions 0.12 0.45 0.03 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.86 0.18 
TOTAL 20.38 5.03 31.63 0.10 2.60 1.73 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-49. Estimated Mitigated Construction Emissions - Quarry Operations 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Fugitive Dust - Blasting N/A N/A N/A N/A 417.04 87.58 
Explosives Emissions 335.00 N/A 85.00 N/A N/A N/A 
Fugitive Dust – Rock 
Crushing N/A N/A N/A N/A 0.18 0.04 
Heavy Equipment Exhaust 74.69 18.53 140.70 0.25 7.91 7.04 
Worker Travel – Vehicle 
Emissions 10.94 0.91 0.90 0.01 0.07 0.07 
Construction Truck 
Emissions 0.02 0.01 0.09 0.00 0.00 0.00 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.17 0.04 
TOTAL 420.65 19.45 226.69 0.26 425.37 94.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No Yes Yes 

N/A:  This pollutant is not generated by the emission source. 
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Table 4-50. Estimated Mitigated Construction Emissions - Outlet Works 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 33.85 7.52 72.36 0.15 3.87 3.44 
Worker Travel – Vehicle 
Emissions 3.47 0.28 0.29 0.00 0.02 0.02 
Construction Truck 
Emissions 0.17 0.04 0.63 0.00 0.02 0.02 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 1.20 0.25 
TOTAL 37.49 7.84 73.28 0.15 5.11 3.73 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-51. Estimated Mitigated Construction Emissions - Embankment 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 83.09 14.95 209.25 0.40 9.76 8.69 
Worker Travel – Vehicle 
Emissions 6.57 0.54 0.55 0.00 0.04 0.04 
Construction Truck 
Emissions 5.05 1.32 18.67 0.05 0.65 0.64 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 35.21 7.40 
TOTAL 94.71 16.81 228.47 0.45 45.66 16.77 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 

Table 4-52. Estimated Mitigated Construction Emissions - Demobilization 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 28.62 6.28 72.97 0.08 3.48 3.10 
Worker Travel – Vehicle 
Emissions 2.37 0.19 0.20 0.00 0.02 0.02 
Construction Truck 
Emissions 0.05 0.01 0.18 0.00 0.01 0.01 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 0.34 0.07 
TOTAL 31.04 6.48 73.35 0.08 3.85 3.20 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
Tables 4-53 presents the mitigated maximum daily emissions associated with 
construction of the San Vicente 50,000 Acre-Feet Reservoir for the Onsite Quarry 
Alternative.   
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Table 4-53. Estimated Mitigated Maximum Daily Construction Emissions - 
Carryover Storage and San Vicente Dam Raise Project, Onsite Quarry Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 63.67 16.20 127.21 0.26 6.38 5.45 
Quarry Operations 412.91 14.54 205.51 0.36 423.70 92.72 
RCC Placement 183.26 42.76 347.32 1.05 58.31 23.52 
Outlet Facilities 72.21 20.19 162.01 0.31 16.92 7.23 
Bypass Pipeline Diversion 
Structure 73.57 19.71 163.63 0.31 8.26 6.89 
TOTAL 805.62 113.4 1005.68 2.29 513.57 135.81 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
 

For the offsite trucked alternative, the construction stages are the same as for the on-site 
quarry alternative, except that the aggregate supply materials would be supplied by an 
offsite entity and would be brought to the construction site in heavy-duty trucks.  
Emissions for the aggregate supply phase of project construction with mitigation are 
presented in Table 4-54. 
 
 

Table 4-54. Estimated Mitigated Construction Emissions - Aggregate Supply 
Lbs/day 

 
Emission Source CO  VOCs NOx SOx PM10 PM2.5 

Heavy Equipment Exhaust 24.89 7.37 68.95 0.13 2.88 2.56 
Worker Travel – Vehicle 
Emissions 4.01 0.33 0.33 0.00 0.03 0.03 
Construction Truck 
Emissions 8.29 2.17 30.64 0.08 1.07 1.13 
Fugitive Dust – Truck 
Traffic N/A N/A N/A N/A 57.77 12.13 
TOTAL 37.19 38.34 71.45 0.21 61.75 15.82 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No No No No No 

N/A:  This pollutant is not generated by the emission source. 
 
 

Table 4-55 presents a summary of the mitigated maximum daily construction emissions 
associated with the offsite trucked construction alternative. 
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Table 4-55. Estimated Maximum Daily Mitigated Construction Emissions - 
Carryover Storage and San Vicente Dam Raise Project, Offsite Trucked Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Foundation Treatment 32.47 7.71 59.47 0.12 3.19 2.61 
Aggregate Supply 37.19 38.34 71.45 0.21 61.75 15.82 
RCC Placement 234.69 56.27 464.36 1.47 63.69 28.31 
Outlet Facilities 22.73 5.86 42.49 0.08 4.39 2.31 
Bypass Pipeline Diversion 
Structure 38.23 9.77 78.76 0.15 4.34 3.40 
Turnout/Bifurcation 
Structures 24.73 6.44 55.21 0.09 3.09 2.29 
TOTAL 390.04 124.39 771.74 2.12 140.45 54.74 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? No No Yes No Yes No 

 
 

Table 4-56 presents the mitigated maximum daily emissions associated with construction 
of the Moosa 50,000 Acre-Feet Reservoir. 
 
As shown in the table, the emissions of CO, NOx, PM10, and PM2.5 are above the 
quantitative significance thresholds.   
 
Because construction of both reservoirs would occur simultaneously, the total emissions 
for both the San Vicente 50,000 Acre-Feet Reservoir (Onsite Quarry Alternative) and the 
Moosa 50,000 Acre-Feet Reservoir are shown in Table 4-59. 
 

 

4.7 Residual Impacts After Mitigation 
 
As shown in Table 4-57, the maximum daily emissions of CO, VOCs, NOx, PM10, and 
PM2.5 would remain above the quantitative significance thresholds and temporary impacts 
associated with construction of the San Vicente 50,000 Acre-Feet (Onsite Quarry 
Alternative) and Moosa 50,000 Acre-Feet Alternative would remain significant impact 
after mitigation. 
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Table 4-56. Estimated Mitigated Maximum Daily Construction Emissions - Moosa 
50,000 Acre-Feet Alternative 

Lbs/day 
 

Construction Phase CO  VOCs NOx SOx PM10 PM2.5 
Moosa Dam       
  Earthwork 408.32 14.75 263.65 0.22 131.08 34.81 
  Clearing 72.07 14.15 175.88 0.21 11.40 8.06 
  Foundation 155.69 30.85 341.19 0.53 17.42 15.05 
  Outlet 37.49 7.84 73.28 0.15 5.11 3.73 
Drain/Fill Pipeline from 
Moosa Dam to Second 
Aqueduct       
  Clearing 44.72 8.15 97.24 0.18 4.59 3.86 
  Excavation 47.89 4.11 98.94 0.16 54.28 14.31 
  Pipe Installation 77.12 9.03 159.61 0.29 10.79 7.29 
Pump Station at Moosa 
Creek       
  Excavation 52.80 4.70 111.74 0.19 5.23 4.43 
  Electric Power 9.12 0.71 14.75 0.02 0.60 0.54 
Relocation of First 
Aqueduct west of Moosa 
Dam       
  Excavation 50.38 4.60 110.40 0.19 55.20 14.89 
  Pipe Installation 
(Trenching) 71.77 6.74 146.72 0.26 10.18 6.70 
  Tunneling 78.33 6.20 151.76 0.23 6.55 5.83 
Pump Station and Water 
Line for VCMWD (North)       
  Pumps 12.78 1.17 14.01 0.04 1.00 0.27 
  Installation of Pipeline 37.44 3.59 75.99 0.14 3.48 0.42 
TOTAL 1155.92 116.59 1835.16 2.81 316.91 120.19 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes No Yes No Yes Yes 

 
 

 
Table 4-57. Estimated Simultaneous Maximum Daily Construction Emissions - San 

Vicente 50,000 Acre-Feet Alternative and Moosa 50,000 Acre-Feet Alternative 
Lbs/day 

 
Construction Phase CO  VOCs NOx SOx PM10 PM2.5 

San Vicente Dam 805.62 113.4 1005.68 2.29 513.57 135.81 
Moosa Dam 1155.92 116.59 1835.16 2.81 316.91 120.19 
TOTAL 1961.54 229.99 2840.84 5.10 830.48 256.00 
Significance Threshold 550 137 250 250 100 55 
Above Thresholds? Yes Yes Yes No Yes Yes 
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4.8 Cumulative Impacts 
 
As discussed in Section 2.8 for the Proposed Action, in analyzing cumulative impacts 
from a Proposed Action, the analysis must specifically evaluate a project’s contribution 
to the cumulative increase in pollutants for which the SDAB is listed as “non-attainment” 
for the State AAQS.  A project that has a significant impact on air quality with regard to 
emissions of PM10, NOx and/or VOCs as determined by the screening criteria outlined 
above would have a significant cumulative effect.  In the event direct impacts from a 
project are less than significant, a project may still have a cumulatively considerable 
impact on air quality if the emissions from the project, in combination with the emissions 
from other proposed or reasonably foreseeable future projects are in excess of screening 
levels identified above, and the project’s contribution accounts for more than an 
insignificant proportion of the cumulative total emissions. 
 
The Water Authority has developed the Carryover Storage and San Vicente Dam Raise 
project and project alternatives, including the San Vicente 50,000 Acre-Feet and Moosa 
50,000 Acre-Feet Alternative, to meet the demands of the region rather than induce 
growth and, as such, would be consistent with community and general plans and growth 
projections for San Diego County.  However, because emissions of ozone precursors 
associated with construction of this alternative are considered significant, the San Vicente 
50,000 Acre-Feet and Moosa 50,000 Acre-Feet Alternative would result in a temporary 
but significant cumulative impact on the ambient air quality. 
 
The planned or reasonably foreseeable projects were generally accounted for in the 
Traffic Impact Analysis, and were therefore considered in the evaluation of CO “hot 
spots.”  Based on the CO “hot spots” evaluation, a cumulative impact associated with 
traffic emissions is not anticipated.     
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Table A-9
Fugitive Dust Emissions

Carryover Storage and San Vicente Dam Raise

k

Package 1Foundation Excavation
Calculation - Table A9-9-G, SCAQMD CEQA AQ Handbook

Earthwor Cut Fill Total

Assume:  
1.6 tons 
per c.y.

Total lbs 
PM10 lbs/day

200000 200,000 0 200,000 320000 328.3575 1.563607

A-9



Ta
bl

e 
A

-1
0

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- M
ob

ili
za

tio
n

60
E

m
is

si
on

s
20

10
 E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
4 

D
oz

er
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/G

E
V

R
 A

tta
ch

m
en

t
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/C
om

pa
ct

or
 A

tta
ch

m
en

t
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/J
oi

nt
 M

ac
hi

ne
 A

ttc
h.

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
xc

av
at

or
 C

at
 3

12
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ot
or

 G
ra

de
r 1

63
H

 G
lo

ba
l

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Va
rio

us
 T

ru
ck

s
76

9D
 D

um
p 

Tr
uc

ks
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

la
st

in
g 

P
ow

de
r T

ru
ck

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

nd
 D

um
p 

Tr
uc

ks
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
8

60
60

2.
92

0.
80

7.
73

0.
02

0.
30

0.
08

8
0.

02
4

0.
23

2
0.

00
1

0.
00

9
G

ro
ut

 T
ru

ck
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

re
ss

ur
e 

W
as

he
r T

ru
ck

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ac

uu
m

 T
ru

ck
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

1
8

60
60

3.
16

0.
74

5.
69

0.
01

0.
33

0.
09

5
0.

02
2

0.
17

1
0.

00
0

0.
01

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
1

8
60

60
3.

16
0.

74
5.

69
0.

01
0.

33
0.

09
5

0.
02

2
0.

17
1

0.
00

0
0.

01
0

Ic
e 

P
la

nt
 

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

2
8

60
60

6.
33

1.
48

11
.3

8
0.

02
0.

66
0.

19
0

0.
04

4
0.

34
1

0.
00

1
0.

02
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ew
at

er
in

g 
P

um
ps

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
20

00
K

W
 G

en
er

at
or

s
1

8
60

60
6.

59
1.

74
19

.4
5

0.
17

0.
60

0.
19

8
0.

05
2

0.
58

3
0.

00
5

0.
01

8
G

ro
ut

 P
um

p 
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

G
ro

ut
in

g 
E

qu
ip

m
en

t
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

M
ix

in
g 

E
qu

ip
m

en
t

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
ow

er
 J

et
 w

/C
om

pr
es

so
r

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
oa

d 
H

ea
de

r
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

aw
 C

ut
tin

g 
M

ac
hi

ne
s

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

io
us

 S
aw

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

at
er

 T
ru

ck
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

el
di

ng
 O

pe
ra

tio
ns

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

22
.1

6
5.

49
49

.9
4

0.
22

2.
23

0.
66

0.
16

1.
50

0.
01

0.
07

A
-1

0



Ta
bl

e 
A

-1
1

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- R
C

C
 T

es
t S

ec
tio

n

60
E

m
is

si
on

s
20

10
 E

m
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
4 

D
oz

er
1

0.
50

8
60

60
0.

86
0.

23
1.

41
0.

00
0.

13
0.

02
6

0.
00

7
0.

04
2

0.
00

0
0.

00
4

C
om

pa
ct

or
s

C
S

-6
83

E
 V

ib
 C

om
pa

ct
or

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 2

24
D

1
0.

50
8

60
60

0.
42

0.
14

0.
38

0.
00

0.
04

0.
01

2
0.

00
4

0.
01

2
0.

00
0

0.
00

1
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

1
0.

50
8

60
60

0.
52

0.
14

0.
87

0.
00

0.
08

0.
01

6
0.

00
4

0.
02

6
0.

00
0

0.
00

2
S

m
oo

th
 D

ru
m

 R
ol

le
r 5

83
C

1
0.

50
8

60
60

1.
39

0.
33

2.
51

0.
00

0.
15

0.
04

2
0.

01
0

0.
07

5
0.

00
0

0.
00

4
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/G

E
V

R
 A

tta
ch

m
en

t
1

0.
50

8
60

60
0.

51
0.

14
0.

84
0.

00
0.

08
0.

01
5

0.
00

4
0.

02
5

0.
00

0
0.

00
2

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

1
0.

50
8

60
60

0.
51

0.
14

0.
84

0.
00

0.
08

0.
01

5
0.

00
4

0.
02

5
0.

00
0

0.
00

2
B

ac
kh

oe
 w

/J
oi

nt
 M

ac
hi

ne
 A

ttc
h.

1
0.

50
8

60
60

0.
51

0.
14

0.
84

0.
00

0.
08

0.
01

5
0.

00
4

0.
02

5
0.

00
0

0.
00

2
E

xc
av

at
or

 C
at

 3
12

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

1
0.

50
8

60
60

2.
04

0.
54

5.
18

0.
01

0.
20

0.
06

1
0.

01
6

0.
15

5
0.

00
0

0.
00

6
B

la
st

in
g 

P
ow

de
r T

ru
ck

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
1

0.
50

8
60

60
0.

81
0.

19
1.

46
0.

00
0.

08
0.

02
4

0.
00

6
0.

04
4

0.
00

0
0.

00
3

C
on

cr
et

e 
pu

m
p

1
0.

50
8

60
60

0.
40

0.
14

0.
37

0.
00

0.
03

0.
01

2
0.

00
4

0.
01

1
0.

00
0

0.
00

1
E

nd
 D

um
p 

Tr
uc

ks
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
0.

50
8

60
60

1.
46

0.
40

3.
86

0.
01

0.
15

0.
04

4
0.

01
2

0.
11

6
0.

00
0

0.
00

4
G

ro
ut

 T
ru

ck
1

0.
50

8
60

60
1.

46
0.

40
3.

86
0.

01
0.

15
0.

04
4

0.
01

2
0.

11
6

0.
00

0
0.

00
4

M
ix

er
 T

ru
ck

1
0.

50
8

60
60

1.
46

0.
40

3.
86

0.
01

0.
15

0.
04

4
0.

01
2

0.
11

6
0.

00
0

0.
00

4
P

re
ss

ur
e 

W
as

he
r T

ru
ck

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ac

uu
m

 T
ru

ck
1

0.
50

8
60

60
1.

46
0.

40
3.

86
0.

01
0.

15
0.

04
4

0.
01

2
0.

11
6

0.
00

0
0.

00
4

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Ic

e 
P

la
nt

 
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

C
C

 B
at

ch
 P

la
nt

 
1

0.
50

8
60

60
1.

58
0.

37
2.

85
0.

00
0.

17
0.

04
7

0.
01

1
0.

08
5

0.
00

0
0.

00
5

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ew
at

er
in

g 
P

um
ps

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
20

00
K

W
 G

en
er

at
or

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 P
um

p 
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

G
ro

ut
in

g 
E

qu
ip

m
en

t
1

0.
50

8
60

60
1.

58
0.

37
2.

85
0.

00
0.

17
0.

04
7

0.
01

1
0.

08
5

0.
00

0
0.

00
5

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
2

0.
50

8
60

60
3.

16
0.

74
5.

69
0.

01
0.

33
0.

09
5

0.
02

2
0.

17
1

0.
00

0
0.

01
0

P
ow

er
 J

et
 w

/C
om

pr
es

so
r

1
0.

50
8

60
60

0.
41

0.
14

0.
38

0.
00

0.
04

0.
01

2
0.

00
4

0.
01

1
0.

00
0

0.
00

1
R

oa
d 

H
ea

de
r

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

60
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

1
0.

50
8

60
60

1.
46

0.
40

3.
86

0.
01

0.
15

0.
04

4
0.

01
2

0.
11

6
0.

00
0

0.
00

4
W

el
di

ng
 O

pe
ra

tio
ns

8
60

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

22
.0

0
5.

74
45

.7
8

0.
09

2.
38

0.
66

0.
17

1.
37

0.
00

0.
07

A
-1

1



Ta
bl

e 
A

-1
2

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- F
ou

nd
at

io
n 

Tr
ea

tm
en

t

27
0

E
m

is
si

on
s

20
10

 E
m

E
m

is
si

on
, t

on
s 

(to
ta

l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
4 

D
oz

er
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/G

E
V

R
 A

tta
ch

m
en

t
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/C
om

pa
ct

or
 A

tta
ch

m
en

t
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/J
oi

nt
 M

ac
hi

ne
 A

ttc
h.

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
xc

av
at

or
 C

at
 3

12
2

0.
55

8
27

0
27

0
1.

48
0.

40
2.

45
0.

00
0.

22
0.

20
0

0.
05

4
0.

33
0

0.
00

1
0.

03
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

1
0.

60
8

27
0

27
0

2.
44

0.
64

6.
22

0.
01

0.
24

0.
33

0
0.

08
7

0.
84

0
0.

00
1

0.
03

2
B

la
st

in
g 

P
ow

de
r T

ru
ck

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

nd
 D

um
p 

Tr
uc

ks
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
0.

10
8

27
0

27
0

0.
29

0.
08

0.
77

0.
00

0.
03

0.
03

9
0.

01
1

0.
10

4
0.

00
0

0.
00

4
G

ro
ut

 T
ru

ck
2

0.
35

8
27

0
27

0
2.

04
0.

56
5.

41
0.

01
0.

21
0.

27
6

0.
07

6
0.

73
0

0.
00

2
0.

02
8

M
ix

er
 T

ru
ck

1
0.

30
8

27
0

27
0

0.
88

0.
24

2.
32

0.
01

0.
09

0.
11

8
0.

03
2

0.
31

3
0.

00
1

0.
01

2
P

re
ss

ur
e 

W
as

he
r T

ru
ck

4
0.

46
8

27
0

27
0

5.
37

1.
47

14
.2

2
0.

03
0.

55
0.

72
5

0.
19

9
1.

92
0

0.
00

4
0.

07
4

V
ac

uu
m

 T
ru

ck
1

0.
70

8
27

0
27

0
2.

04
0.

56
5.

41
0.

01
0.

21
0.

27
6

0.
07

6
0.

73
0

0.
00

2
0.

02
8

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
1

0.
30

8
27

0
27

0
0.

95
0.

22
1.

71
0.

00
0.

10
0.

12
8

0.
03

0
0.

23
0

0.
00

0
0.

01
3

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Ic
e 

P
la

nt
 

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
4

0.
55

8
27

0
27

0
1.

82
0.

63
1.

68
0.

00
0.

16
0.

24
6

0.
08

5
0.

22
7

0.
00

0
0.

02
2

D
ew

at
er

in
g 

P
um

ps
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

4
0.

55
8

27
0

27
0

6.
96

1.
62

12
.5

2
0.

02
0.

73
0.

94
0

0.
21

9
1.

69
0

0.
00

3
0.

09
8

20
00

K
W

 G
en

er
at

or
s

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

2
0.

35
8

27
0

27
0

0.
55

0.
19

0.
51

0.
00

0.
05

0.
07

5
0.

02
6

0.
06

9
0.

00
0

0.
00

7
M

is
c 

G
ro

ut
in

g 
E

qu
ip

m
en

t
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

M
ix

in
g 

E
qu

ip
m

en
t

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
ow

er
 J

et
 w

/C
om

pr
es

so
r

2
0.

15
8

27
0

27
0

0.
25

0.
09

0.
23

0.
00

0.
02

0.
03

4
0.

01
2

0.
03

1
0.

00
0

0.
00

3
R

oa
d 

H
ea

de
r

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

1
0.

70
8

27
0

27
0

2.
04

0.
56

5.
41

0.
01

0.
21

0.
27

6
0.

07
6

0.
73

0
0.

00
2

0.
02

8
W

el
di

ng
 O

pe
ra

tio
ns

8
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

27
.1

3
7.

27
58

.8
5

0.
12

2.
81

3.
66

0.
98

7.
95

0.
02

0.
38

A
-1

2



Ta
bl

e 
A

-1
3

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- D
am

 C
re

st
 D

em
ol

iti
on

 a
nd

 S
ur

fa
ce

 P
re

pa
ra

tio
n

21
0

E
m

is
si

on
s

20
10

 E
m

E
m

is
si

on
, t

on
s 

(to
ta

l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

2
0.

30
8

21
0

21
0

0.
99

0.
35

3.
53

0.
01

0.
13

0.
10

4
0.

03
7

0.
37

0
0.

00
1

0.
01

4
98

8G
 W

he
el

 L
oa

de
rs

 
0.

80
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

7G
 D

oz
er

s(
Tr

ac
k 

ty
pe

)
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

4 
D

oz
er

1
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

3
0.

45
8

21
0

21
0

1.
37

0.
37

2.
26

0.
00

0.
20

0.
14

4
0.

03
9

0.
23

8
0.

00
0

0.
02

1
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
la

st
in

g 
P

ow
de

r T
ru

ck
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

at
 IT

28
G

 w
/B

ro
om

 A
tta

ch
m

en
t

1
0.

15
8

21
0

21
0

0.
24

0.
06

0.
44

0.
00

0.
03

0.
02

6
0.

00
6

0.
04

6
0.

00
0

0.
00

3
C

on
cr

et
e 

pu
m

p
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

nd
 D

um
p 

Tr
uc

ks
5

0.
30

8
21

0
21

0
4.

38
1.

20
11

.5
9

0.
03

0.
45

0.
46

0
0.

12
6

1.
21

7
0.

00
3

0.
04

7
Fl

at
 B

ed
 

1
0.

15
8

21
0

21
0

0.
44

0.
12

1.
16

0.
00

0.
04

0.
04

6
0.

01
3

0.
12

2
0.

00
0

0.
00

5
G

ro
ut

 T
ru

ck
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

re
ss

ur
e 

W
as

he
r T

ru
ck

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ac

uu
m

 T
ru

ck
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Ic
e 

P
la

nt
 

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ew
at

er
in

g 
P

um
ps

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
16

0.
30

8
21

0
21

0
15

.1
9

3.
54

27
.3

1
0.

04
1.

59
1.

59
5

0.
37

2
2.

86
8

0.
00

4
0.

16
7

20
00

K
W

 G
en

er
at

or
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
2

0.
30

8
21

0
21

0
0.

50
0.

17
0.

46
0.

00
0.

04
0.

05
2

0.
01

8
0.

04
8

0.
00

0
0.

00
5

R
oa

d 
H

ea
de

r
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

aw
 C

ut
tin

g 
M

ac
hi

ne
s

4
0.

30
8

21
0

21
0

1.
36

0.
37

2.
24

0.
00

0.
20

0.
14

2
0.

03
9

0.
23

5
0.

00
0

0.
02

1
V

ar
io

us
 S

aw
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

1
0.

30
8

21
0

21
0

0.
88

0.
24

2.
32

0.
01

0.
09

0.
09

2
0.

02
5

0.
24

3
0.

00
1

0.
00

9
W

el
di

ng
 O

pe
ra

tio
ns

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

25
.3

4
6.

42
51

.3
1

0.
09

2.
78

2.
66

0.
67

5.
39

0.
01

0.
29

A
-1

3



Ta
bl

e 
A

-1
4

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- A
gg

re
ga

te
 S

up
pl

y

27
0

E
m

is
si

on
s

20
10

 E
m

is
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

To
ta

l 
H

rs
 

P
er

 
D

ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

1
0.

30
24

24
27

0
27

0
1.

12
0.

40
3.

99
0.

01
0.

15
0.

15
1

0.
05

4
0.

53
9

0.
00

1
0.

02
0

To
w

er
 C

ra
ne

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

2
0.

85
24

24
27

0
27

0
8.

39
3.

02
29

.9
9

0.
05

1.
13

1.
13

2
0.

40
7

4.
04

9
0.

00
7

0.
15

2
98

8G
 W

he
el

 L
oa

de
rs

 
1

0.
85

24
24

27
0

27
0

8.
20

2.
25

21
.7

1
0.

05
0.

83
1.

10
7

0.
30

3
2.

93
1

0.
00

7
0.

11
3

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

2
0.

85
24

24
27

0
27

0
8.

94
3.

21
31

.9
8

0.
05

1.
20

1.
20

7
0.

43
4

4.
31

7
0.

00
7

0.
16

2
D

4 
D

oz
er

1
0.

85
24

24
27

0
27

0
4.

36
1.

18
7.

21
0.

01
0.

65
0.

58
9

0.
16

0
0.

97
3

0.
00

2
0.

08
8

C
om

pa
ct

or
s

C
S

-6
83

E
 V

ib
 C

om
pa

ct
or

s
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 2

24
D

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 4
34

C
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

m
oo

th
 D

ru
m

 R
ol

le
r 5

83
C

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ra

de
rs

/S
cr

ap
er

s/
Ex

ca
va

to
rs

B
ac

kh
oe

 w
/B

re
ak

er
 A

tta
ch

m
en

t
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
la

st
in

g 
P

ow
de

r T
ru

ck
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

at
 IT

28
G

 w
/B

ro
om

 A
tta

ch
m

en
t

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

cr
et

e 
pu

m
p

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
nd

 D
um

p 
Tr

uc
ks

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
1

0.
10

24
24

27
0

27
0

0.
88

0.
24

2.
32

0.
01

0.
09

0.
11

8
0.

03
2

0.
31

3
0.

00
1

0.
01

2
G

ro
ut

 T
ru

ck
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

re
ss

ur
e 

W
as

he
r T

ru
ck

1
0.

75
24

24
27

0
27

0
6.

57
1.

80
17

.3
9

0.
04

0.
67

0.
88

7
0.

24
3

2.
34

7
0.

00
5

0.
09

0
V

ac
uu

m
 T

ru
ck

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
1

0.
85

24
24

27
0

27
0

8.
07

1.
88

14
.5

1
0.

02
0.

84
1.

09
0

0.
25

4
1.

95
9

0.
00

3
0.

11
4

G
ro

ut
 M

ix
in

g 
P

la
nt

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Ic
e 

P
la

nt
 

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

1
0.

85
24

24
27

0
27

0
8.

07
1.

88
14

.5
1

0.
02

0.
84

1.
09

0
0.

25
4

1.
95

9
0.

00
3

0.
11

4
M

is
ce

lla
ne

ou
s 

Eq
ui

pm
en

t
B

ru
sh

 C
hi

pp
er

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
om

pr
es

so
rs

4
0.

90
24

24
27

0
27

0
8.

93
3.

09
8.

25
0.

02
0.

79
1.

20
6

0.
41

7
1.

11
4

0.
00

2
0.

10
6

D
ew

at
er

in
g 

P
um

ps
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

4
0.

90
24

24
27

0
27

0
34

.1
8

7.
97

61
.4

5
0.

09
3.

57
4.

61
4

1.
07

6
8.

29
6

0.
01

3
0.

48
3

20
00

K
W

 G
en

er
at

or
s

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

oa
d 

H
ea

de
r

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
24

27
0

27
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

1
0.

75
24

24
27

0
27

0
6.

57
1.

80
17

.3
9

0.
04

0.
67

0.
88

7
0.

24
3

2.
34

7
0.

00
5

0.
09

0
W

el
di

ng
 O

pe
ra

tio
ns

24
27

0
27

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

10
4.

28
28

.7
2

23
0.

69
0.

41
11

.4
4

14
.0

8
3.

88
31

.1
4

0.
05

1.
54

A
-1

4



Ta
bl

e 
A

-1
5

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- R
C

C
 P

la
ce

m
en

t

54
0

E
m

is
si

on
s

20
10

 E
m

is
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

To
ta

l 
H

rs
 

P
er

 
D

ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
1

0.
40

24
24

36
5

54
0

1.
49

0.
53

5.
32

0.
01

0.
20

0.
27

1
0.

09
8

0.
97

1
0.

00
2

0.
03

7
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

2
0.

40
24

24
36

5
54

0
2.

98
1.

07
10

.6
4

0.
02

0.
40

0.
54

3
0.

19
5

1.
94

1
0.

00
3

0.
07

3
To

w
er

 C
ra

ne
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ul
l D

oz
er

s/
W

he
el

 L
oa

de
rs

96
6G

 W
he

el
 L

oa
de

rs
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
98

8G
 W

he
el

 L
oa

de
rs

 
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

7G
 D

oz
er

s(
Tr

ac
k 

ty
pe

)
1

0.
45

24
24

36
5

54
0

2.
37

0.
85

8.
46

0.
01

0.
32

0.
43

2
0.

15
5

1.
54

5
0.

00
3

0.
05

8
D

4 
D

oz
er

2
0.

45
24

24
36

5
54

0
4.

62
1.

25
7.

63
0.

01
0.

69
0.

84
3

0.
22

9
1.

39
3

0.
00

3
0.

12
6

C
om

pa
ct

or
s

C
S

-6
83

E
 V

ib
 C

om
pa

ct
or

s
1

0.
45

24
24

36
5

54
0

3.
18

0.
74

5.
72

0.
01

0.
33

0.
58

1
0.

13
5

1.
04

5
0.

00
2

0.
06

1
D

ou
bl

e 
D

ru
m

 R
ol

le
r 2

24
D

2
0.

45
24

24
36

5
54

0
2.

24
0.

77
2.

07
0.

00
0.

20
0.

40
9

0.
14

1
0.

37
8

0.
00

1
0.

03
6

D
ou

bl
e 

D
ru

m
 R

ol
le

r 4
34

C
2

0.
45

24
24

36
5

54
0

2.
83

0.
77

4.
68

0.
01

0.
42

0.
51

7
0.

14
0

0.
85

3
0.

00
2

0.
07

7
S

m
oo

th
 D

ru
m

 R
ol

le
r 5

83
C

2
0.

45
24

24
36

5
54

0
7.

53
1.

76
13

.5
4

0.
02

0.
79

1.
37

4
0.

32
0

2.
47

1
0.

00
4

0.
14

4
G

ra
de

rs
/S

cr
ap

er
s/

E
xc

av
at

or
s

B
ac

kh
oe

 w
/B

re
ak

er
 A

tta
ch

m
en

t
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

2
0.

45
24

24
36

5
54

0
2.

74
0.

74
4.

53
0.

01
0.

41
0.

50
0

0.
13

6
0.

82
6

0.
00

2
0.

07
5

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

2
0.

45
24

24
36

5
54

0
2.

74
0.

74
4.

53
0.

01
0.

41
0.

50
0

0.
13

6
0.

82
6

0.
00

2
0.

07
5

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
2

0.
45

24
24

36
5

54
0

2.
74

0.
74

4.
53

0.
01

0.
41

0.
50

0
0.

13
6

0.
82

6
0.

00
2

0.
07

5
E

xc
av

at
or

 C
at

 3
12

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
1

0.
45

24
24

36
5

54
0

2.
08

0.
75

7.
42

0.
01

0.
28

0.
37

9
0.

13
6

1.
35

5
0.

00
2

0.
05

1
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

5
0.

45
24

24
36

5
54

0
27

.4
9

7.
25

69
.9

7
0.

12
2.

70
5.

01
7

1.
32

3
12

.7
70

0.
02

3
0.

49
3

B
la

st
in

g 
P

ow
de

r T
ru

ck
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

at
 IT

28
G

 w
/B

ro
om

 A
tta

ch
m

en
t

2
0.

45
24

24
36

5
54

0
4.

39
1.

02
7.

89
0.

01
0.

46
0.

80
1

0.
18

7
1.

44
0

0.
00

2
0.

08
4

C
on

cr
et

e 
pu

m
p

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
nd

 D
um

p 
Tr

uc
ks

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
1

0.
35

24
24

36
5

54
0

3.
06

0.
84

8.
11

0.
02

0.
31

0.
55

9
0.

15
3

1.
48

1
0.

00
3

0.
05

7
G

ro
ut

 T
ru

ck
1

0.
45

24
24

36
5

54
0

3.
94

1.
08

10
.4

3
0.

02
0.

40
0.

71
9

0.
19

7
1.

90
4

0.
00

4
0.

07
3

M
ix

er
 T

ru
ck

2
0.

45
24

24
36

5
54

0
7.

88
2.

16
20

.8
7

0.
05

0.
80

1.
43

8
0.

39
4

3.
80

8
0.

00
9

0.
14

6
P

re
ss

ur
e 

W
as

he
r T

ru
ck

2
0.

45
24

24
36

5
54

0
7.

88
2.

16
20

.8
7

0.
05

0.
80

1.
43

8
0.

39
4

3.
80

8
0.

00
9

0.
14

6
V

ac
uu

m
 T

ru
ck

1
0.

45
24

24
36

5
54

0
3.

94
1.

08
10

.4
3

0.
02

0.
40

0.
71

9
0.

19
7

1.
90

4
0.

00
4

0.
07

3
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

1
0.

35
24

24
36

5
54

0
3.

32
0.

77
5.

97
0.

01
0.

35
0.

60
6

0.
14

1
1.

09
0

0.
00

2
0.

06
3

Ic
e 

P
la

nt
 

1
0.

05
24

24
36

5
54

0
0.

47
0.

11
0.

85
0.

00
0.

05
0.

08
7

0.
02

0
0.

15
6

0.
00

0
0.

00
9

R
C

C
 B

at
ch

 P
la

nt
 

2
0.

50
24

24
36

5
54

0
9.

49
2.

21
17

.0
7

0.
03

0.
99

1.
73

3
0.

40
4

3.
11

5
0.

00
5

0.
18

1
V

ar
 C

on
ve

yo
rs

 ty
pe

 /s
iz

e
6

0.
45

24
24

36
5

54
0

25
.6

4
5.

98
46

.0
9

0.
07

2.
68

4.
67

9
1.

09
1

8.
41

1
0.

01
3

0.
48

9
M

is
ce

lla
ne

ou
s 

Eq
ui

pm
en

t
B

ru
sh

 C
hi

pp
er

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
om

pr
es

so
rs

2
0.

45
24

24
36

5
54

0
2.

23
0.

77
2.

06
0.

00
0.

20
0.

40
8

0.
14

1
0.

37
6

0.
00

1
0.

03
6

D
ew

at
er

in
g 

P
um

ps
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

2
0.

45
24

24
36

5
54

0
8.

55
1.

99
15

.3
6

0.
02

0.
89

1.
56

0
0.

36
4

2.
80

4
0.

00
4

0.
16

3
20

00
K

W
 G

en
er

at
or

s
3

0.
50

24
24

36
5

54
0

29
.6

4
7.

82
87

.5
1

0.
77

2.
72

5.
40

8
1.

42
7

15
.9

71
0.

14
1

0.
49

7
G

ro
ut

 P
um

p 
1

0.
45

24
24

36
5

54
0

1.
07

0.
37

0.
99

0.
00

0.
09

0.
19

5
0.

06
8

0.
18

0
0.

00
0

0.
01

7
M

is
c 

G
ro

ut
in

g 
E

qu
ip

m
en

t
2

0.
45

24
24

36
5

54
0

8.
55

1.
99

15
.3

6
0.

02
0.

89
1.

56
0

0.
36

4
2.

80
4

0.
00

4
0.

16
3

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
2

0.
45

24
24

36
5

54
0

8.
55

1.
99

15
.3

6
0.

02
0.

89
1.

56
0

0.
36

4
2.

80
4

0.
00

4
0.

16
3

P
ow

er
 J

et
 w

/C
om

pr
es

so
r

3
0.

45
24

24
36

5
54

0
3.

35
1.

16
3.

09
0.

01
0.

30
0.

61
1

0.
21

1
0.

56
5

0.
00

1
0.

05
4

R
oa

d 
H

ea
de

r
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

aw
 C

ut
tin

g 
M

ac
hi

ne
s

24
36

5
54

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

io
us

 S
aw

s
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

at
er

 T
ru

ck
2

0.
45

24
24

36
5

54
0

7.
88

2.
16

20
.8

7
0.

05
0.

80
1.

43
8

0.
39

4
3.

80
8

0.
00

9
0.

14
6

W
el

di
ng

 O
pe

ra
tio

ns
24

36
5

54
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
20

4.
86

53
.6

5
45

8.
24

1.
44

21
.5

9
37

.3
9

9.
79

83
.6

3
0.

26
3.

94

A
-1

5



Ta
bl

e 
A

-1
6

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- D
am

 S
ee

pa
ge

 C
on

tro
l

0
E

m
is

si
on

s
20

10
 E

m
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
4 

D
oz

er
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/G

E
V

R
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/C
om

pa
ct

or
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/J
oi

nt
 M

ac
hi

ne
 A

ttc
h.

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
xc

av
at

or
 C

at
 3

12
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ot
or

 G
ra

de
r 1

63
H

 G
lo

ba
l

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Va
rio

us
 T

ru
ck

s
76

9D
 D

um
p 

Tr
uc

ks
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

la
st

in
g 

P
ow

de
r T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

nd
 D

um
p 

Tr
uc

ks
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
0.

70
8

0
0

2.
04

0.
56

5.
41

0.
01

0.
21

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

re
ss

ur
e 

W
as

he
r T

ru
ck

1
0.

50
8

0
0

1.
46

0.
40

3.
86

0.
01

0.
15

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ac
uu

m
 T

ru
ck

1
0.

75
8

0
0

2.
19

0.
60

5.
80

0.
01

0.
22

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Ic
e 

P
la

nt
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
2

0.
70

8
0

0
1.

16
0.

40
1.

07
0.

00
0.

10
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ew

at
er

in
g 

P
um

ps
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

3
0.

70
8

0
0

6.
65

1.
55

11
.9

5
0.

02
0.

70
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

20
00

K
W

 G
en

er
at

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
2

0.
70

8
0

0
1.

16
0.

40
1.

07
0.

00
0.

10
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
oa

d 
H

ea
de

r
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

aw
 C

ut
tin

g 
M

ac
hi

ne
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

io
us

 S
aw

s
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

at
er

 T
ru

ck
1

0.
70

8
0

0
2.

04
0.

56
5.

41
0.

01
0.

21
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
el

di
ng

 O
pe

ra
tio

ns
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
16

.7
0

4.
47

34
.5

7
0.

07
1.

69
0.

00
0.

00
0.

00
0.

00
0.

00

A
-1

6



Ta
bl

e 
A

-1
7

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- O
ut

le
t F

ac
ili

tie
s

72
0

E
m

is
si

on
s

20
10

 E
m

E
m

is
si

on
, t

on
s 

(to
ta

l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
1

0.
55

8
36

5
72

0
0.

68
0.

25
2.

44
0.

00
0.

09
0.

12
4

0.
04

5
0.

44
5

0.
00

1
0.

01
7

G
ro

ve
 C

ra
ne

 1
5T

   
   

   
   

   
   

  
1

0.
35

8
36

5
72

0
0.

43
0.

16
1.

55
0.

00
0.

06
0.

07
9

0.
02

8
0.

28
3

0.
00

0
0.

01
1

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

1
0.

12
8

36
5

72
0

0.
15

0.
05

0.
53

0.
00

0.
02

0.
02

7
0.

01
0

0.
09

7
0.

00
0

0.
00

4
To

w
er

 C
ra

ne
1

0.
70

8
36

5
72

0
0.

87
0.

31
3.

10
0.

01
0.

12
0.

15
8

0.
05

7
0.

56
6

0.
00

1
0.

02
1

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

2
0.

08
8

36
5

72
0

0.
26

0.
09

0.
94

0.
00

0.
04

0.
04

8
0.

01
7

0.
17

2
0.

00
0

0.
00

6
98

8G
 W

he
el

 L
oa

de
rs

 
1

0.
08

8
36

5
72

0
0.

26
0.

07
0.

68
0.

00
0.

03
0.

04
7

0.
01

3
0.

12
4

0.
00

0
0.

00
5

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

2
0.

08
8

36
5

72
0

0.
28

0.
10

1.
00

0.
00

0.
04

0.
05

1
0.

01
8

0.
18

3
0.

00
0

0.
00

7
D

4 
D

oz
er

1
0.

08
8

36
5

72
0

0.
14

0.
04

0.
23

0.
00

0.
02

0.
02

5
0.

00
7

0.
04

1
0.

00
0

0.
00

4
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

2
0.

08
8

36
5

72
0

0.
16

0.
04

0.
27

0.
00

0.
02

0.
03

0
0.

00
8

0.
04

9
0.

00
0

0.
00

4
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

2
0.

12
8

36
5

72
0

0.
32

0.
09

0.
53

0.
00

0.
05

0.
05

9
0.

01
6

0.
09

7
0.

00
0

0.
00

9
M

ot
or

 G
ra

de
r 1

63
H

 G
lo

ba
l

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Va
rio

us
 T

ru
ck

s
76

9D
 D

um
p 

Tr
uc

ks
2

0.
08

8
36

5
72

0
0.

65
0.

17
1.

66
0.

00
0.

06
0.

11
9

0.
03

1
0.

30
3

0.
00

1
0.

01
2

B
la

st
in

g 
P

ow
de

r T
ru

ck
1

0.
12

8
36

5
72

0
0.

35
0.

10
0.

93
0.

00
0.

04
0.

06
4

0.
01

8
0.

16
9

0.
00

0
0.

00
6

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
2

0.
58

8
36

5
72

0
0.

92
0.

32
0.

85
0.

00
0.

08
0.

16
8

0.
05

8
0.

15
5

0.
00

0
0.

01
5

E
nd

 D
um

p 
Tr

uc
ks

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
1

0.
35

8
36

5
72

0
1.

02
0.

28
2.

70
0.

01
0.

10
0.

18
6

0.
05

1
0.

49
4

0.
00

1
0.

01
9

G
ro

ut
 T

ru
ck

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ix

er
 T

ru
ck

3
0.

58
8

36
5

72
0

5.
08

1.
39

13
.4

5
0.

03
0.

52
0.

92
7

0.
25

4
2.

45
4

0.
00

6
0.

09
4

P
re

ss
ur

e 
W

as
he

r T
ru

ck
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ac
uu

m
 T

ru
ck

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
1

0.
60

8
36

5
72

0
1.

90
0.

44
3.

41
0.

01
0.

20
0.

34
7

0.
08

1
0.

62
3

0.
00

1
0.

03
6

Ic
e 

P
la

nt
 

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
2

0.
58

8
36

5
72

0
0.

96
0.

33
0.

89
0.

00
0.

08
0.

17
5

0.
06

1
0.

16
2

0.
00

0
0.

01
5

D
ew

at
er

in
g 

P
um

ps
2

0.
35

8
36

5
72

0
0.

55
0.

19
0.

51
0.

00
0.

05
0.

10
1

0.
03

5
0.

09
4

0.
00

0
0.

00
9

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
2

0.
23

8
36

5
72

0
1.

46
0.

34
2.

62
0.

00
0.

15
0.

26
6

0.
06

2
0.

47
8

0.
00

1
0.

02
8

20
00

K
W

 G
en

er
at

or
s

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
2

0.
52

8
36

5
72

0
0.

86
0.

30
0.

79
0.

00
0.

08
0.

15
7

0.
05

4
0.

14
5

0.
00

0
0.

01
4

R
oa

d 
H

ea
de

r
1

0.
08

8
36

5
72

0
0.

06
0.

02
0.

06
0.

00
0.

01
0.

01
1

0.
00

4
0.

01
0

0.
00

0
0.

00
1

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

36
5

72
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
36

5
72

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

2
0.

12
8

36
5

72
0

0.
70

0.
19

1.
85

0.
00

0.
07

0.
12

8
0.

03
5

0.
33

8
0.

00
1

0.
01

3
W

el
di

ng
 O

pe
ra

tio
ns

2
0.

45
8

36
5

72
0

0.
68

0.
24

0.
63

0.
00

0.
06

0.
12

5
0.

04
3

0.
11

5
0.

00
0

0.
01

1
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
18

.7
5

5.
51

41
.6

3
0.

08
1.

98
3.

42
1.

01
7.

60
0.

01
0.

36

A
-1

7



Ta
bl

e 
A

-1
8

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- S
ad

dl
e 

D
am

s

21
0

E
m

is
si

on
s

20
10

 E
m

is
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

To
ta

l 
H

rs
 

P
er

 
D

ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

2
0.

35
8

21
0

21
0

1.
15

0.
41

4.
12

0.
01

0.
15

0.
12

1
0.

04
3

0.
43

2
0.

00
1

0.
01

6
98

8G
 W

he
el

 L
oa

de
rs

 
2

0.
35

8
21

0
21

0
2.

25
0.

62
5.

96
0.

01
0.

23
0.

23
6

0.
06

5
0.

62
6

0.
00

1
0.

02
4

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

1
0.

35
8

21
0

21
0

0.
61

0.
22

2.
19

0.
00

0.
08

0.
06

4
0.

02
3

0.
23

0
0.

00
0

0.
00

9
D

4 
D

oz
er

1
0.

25
8

21
0

21
0

0.
43

0.
12

0.
71

0.
00

0.
06

0.
04

5
0.

01
2

0.
07

4
0.

00
0

0.
00

7
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

1
0.

25
8

21
0

21
0

0.
59

0.
14

1.
06

0.
00

0.
06

0.
06

2
0.

01
4

0.
11

1
0.

00
0

0.
00

6
D

ou
bl

e 
D

ru
m

 R
ol

le
r 2

24
D

1
0.

25
8

21
0

21
0

0.
21

0.
07

0.
19

0.
00

0.
02

0.
02

2
0.

00
8

0.
02

0
0.

00
0

0.
00

2
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

1
0.

25
8

21
0

21
0

0.
26

0.
07

0.
43

0.
00

0.
04

0.
02

8
0.

00
7

0.
04

5
0.

00
0

0.
00

4
S

m
oo

th
 D

ru
m

 R
ol

le
r 5

83
C

1
0.

25
8

21
0

21
0

0.
70

0.
16

1.
25

0.
00

0.
07

0.
07

3
0.

01
7

0.
13

2
0.

00
0

0.
00

8
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

2
0.

15
8

21
0

21
0

0.
30

0.
08

0.
50

0.
00

0.
05

0.
03

2
0.

00
9

0.
05

3
0.

00
0

0.
00

5
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

2
0.

25
8

21
0

21
0

0.
51

0.
14

0.
84

0.
00

0.
08

0.
05

3
0.

01
4

0.
08

8
0.

00
0

0.
00

8
B

ac
kh

oe
 w

/C
om

pa
ct

or
 A

tta
ch

m
en

t
1

0.
25

8
21

0
21

0
0.

25
0.

07
0.

42
0.

00
0.

04
0.

02
7

0.
00

7
0.

04
4

0.
00

0
0.

00
4

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
1

0.
15

8
21

0
21

0
0.

15
0.

04
0.

25
0.

00
0.

02
0.

01
6

0.
00

4
0.

02
6

0.
00

0
0.

00
2

E
xc

av
at

or
 C

at
 3

12
2

0.
25

8
21

0
21

0
0.

67
0.

18
1.

11
0.

00
0.

10
0.

07
1

0.
01

9
0.

11
7

0.
00

0
0.

01
1

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
1

0.
15

8
21

0
21

0
0.

23
0.

08
0.

82
0.

00
0.

03
0.

02
4

0.
00

9
0.

08
7

0.
00

0
0.

00
3

Va
rio

us
 T

ru
ck

s
76

9D
 D

um
p 

Tr
uc

ks
4

0.
22

8
21

0
21

0
3.

58
0.

95
9.

12
0.

02
0.

35
0.

37
6

0.
09

9
0.

95
8

0.
00

2
0.

03
7

B
la

st
in

g 
P

ow
de

r T
ru

ck
1

0.
25

8
21

0
21

0
0.

73
0.

20
1.

93
0.

00
0.

07
0.

07
7

0.
02

1
0.

20
3

0.
00

0
0.

00
8

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
1

0.
25

8
21

0
21

0
0.

41
0.

09
0.

73
0.

00
0.

04
0.

04
3

0.
01

0
0.

07
7

0.
00

0
0.

00
4

C
on

cr
et

e 
pu

m
p

1
0.

25
8

21
0

21
0

0.
20

0.
07

0.
18

0.
00

0.
02

0.
02

1
0.

00
7

0.
01

9
0.

00
0

0.
00

2
E

nd
 D

um
p 

Tr
uc

ks
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
0.

25
8

21
0

21
0

0.
73

0.
20

1.
93

0.
00

0.
07

0.
07

7
0.

02
1

0.
20

3
0.

00
0

0.
00

8
G

ro
ut

 T
ru

ck
1

0.
25

8
21

0
21

0
0.

73
0.

20
1.

93
0.

00
0.

07
0.

07
7

0.
02

1
0.

20
3

0.
00

0
0.

00
8

M
ix

er
 T

ru
ck

2
0.

25
8

21
0

21
0

1.
46

0.
40

3.
86

0.
01

0.
15

0.
15

3
0.

04
2

0.
40

6
0.

00
1

0.
01

6
P

re
ss

ur
e 

W
as

he
r T

ru
ck

1
0.

25
8

21
0

21
0

0.
73

0.
20

1.
93

0.
00

0.
07

0.
07

7
0.

02
1

0.
20

3
0.

00
0

0.
00

8
V

ac
uu

m
 T

ru
ck

1
0.

25
8

21
0

21
0

0.
73

0.
20

1.
93

0.
00

0.
07

0.
07

7
0.

02
1

0.
20

3
0.

00
0

0.
00

8
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

1
0.

15
8

21
0

21
0

0.
47

0.
11

0.
85

0.
00

0.
05

0.
05

0
0.

01
2

0.
09

0
0.

00
0

0.
00

5
Ic

e 
P

la
nt

 
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

C
C

 B
at

ch
 P

la
nt

 
1

0.
25

8
21

0
21

0
0.

79
0.

18
1.

42
0.

00
0.

08
0.

08
3

0.
01

9
0.

14
9

0.
00

0
0.

00
9

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
2

0.
35

8
21

0
21

0
0.

58
0.

20
0.

53
0.

00
0.

05
0.

06
1

0.
02

1
0.

05
6

0.
00

0
0.

00
5

D
ew

at
er

in
g 

P
um

ps
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

3
0.

22
8

21
0

21
0

2.
09

0.
49

3.
76

0.
01

0.
22

0.
21

9
0.

05
1

0.
39

4
0.

00
1

0.
02

3
20

00
K

W
 G

en
er

at
or

s
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 P
um

p 
1

0.
15

8
21

0
21

0
0.

12
0.

04
0.

11
0.

00
0.

01
0.

01
2

0.
00

4
0.

01
2

0.
00

0
0.

00
1

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

1
0.

25
8

21
0

21
0

0.
79

0.
18

1.
42

0.
00

0.
08

0.
08

3
0.

01
9

0.
14

9
0.

00
0

0.
00

9
M

is
c 

M
ix

in
g 

E
qu

ip
m

en
t

1
0.

25
8

21
0

21
0

0.
79

0.
18

1.
42

0.
00

0.
08

0.
08

3
0.

01
9

0.
14

9
0.

00
0

0.
00

9
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
2

0.
25

8
21

0
21

0
0.

41
0.

14
0.

38
0.

00
0.

04
0.

04
3

0.
01

5
0.

04
0

0.
00

0
0.

00
4

R
oa

d 
H

ea
de

r
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

aw
 C

ut
tin

g 
M

ac
hi

ne
s

8
21

0
21

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

io
us

 S
aw

s
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

at
er

 T
ru

ck
2

0.
25

8
21

0
21

0
1.

46
0.

40
3.

86
0.

01
0.

15
0.

15
3

0.
04

2
0.

40
6

0.
00

1
0.

01
6

W
el

di
ng

 O
pe

ra
tio

ns
8

21
0

21
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
25

.1
3

6.
85

57
.1

9
0.

11
2.

73
2.

64
0.

72
6.

00
0.

01
0.

29

A
-1

8



Ta
bl

e 
A

-1
9

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- B
yp

as
s 

P
ip

el
in

e 
D

iv
er

si
on

 S
tru

ct
ur

e

30
0

E
m

is
si

on
s

20
10

 E
m

E
m

is
si

on
, t

on
s 

(to
ta

l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
2

0.
65

8
30

0
30

0
1.

61
0.

58
5.

76
0.

01
0.

22
0.

24
2

0.
08

7
0.

86
4

0.
00

1
0.

03
3

G
ro

ve
 C

ra
ne

 1
5T

   
   

   
   

   
   

  
2

0.
55

8
30

0
30

0
1.

36
0.

49
4.

88
0.

01
0.

18
0.

20
5

0.
07

4
0.

73
1

0.
00

1
0.

02
8

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

2
0.

42
8

30
0

30
0

1.
47

0.
53

5.
27

0.
01

0.
20

0.
22

1
0.

07
9

0.
79

0
0.

00
1

0.
03

0
D

4 
D

oz
er

2
0.

40
8

30
0

30
0

1.
37

0.
37

2.
26

0.
00

0.
20

0.
20

5
0.

05
6

0.
33

9
0.

00
1

0.
03

1
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

2
0.

42
8

30
0

30
0

0.
85

0.
23

1.
41

0.
00

0.
13

0.
12

8
0.

03
5

0.
21

1
0.

00
0

0.
01

9
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

3
0.

65
8

30
0

30
0

2.
62

0.
71

4.
33

0.
01

0.
39

0.
39

4
0.

10
7

0.
65

0
0.

00
1

0.
05

9
M

ot
or

 G
ra

de
r 1

63
H

 G
lo

ba
l

1
0.

60
8

30
0

30
0

0.
92

0.
33

3.
30

0.
01

0.
12

0.
13

8
0.

05
0

0.
49

5
0.

00
1

0.
01

9
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

4
0.

42
8

30
0

30
0

6.
84

1.
80

17
.4

2
0.

03
0.

67
1.

02
6

0.
27

1
2.

61
2

0.
00

5
0.

10
1

B
la

st
in

g 
P

ow
de

r T
ru

ck
1

0.
60

8
30

0
30

0
1.

75
0.

48
4.

64
0.

01
0.

18
0.

26
3

0.
07

2
0.

69
6

0.
00

2
0.

02
7

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
1

0.
45

8
30

0
30

0
0.

36
0.

12
0.

33
0.

00
0.

03
0.

05
4

0.
01

8
0.

04
9

0.
00

0
0.

00
5

E
nd

 D
um

p 
Tr

uc
ks

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
1

0.
45

8
30

0
30

0
1.

31
0.

36
3.

48
0.

01
0.

13
0.

19
7

0.
05

4
0.

52
2

0.
00

1
0.

02
0

G
ro

ut
 T

ru
ck

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ix

er
 T

ru
ck

2
0.

30
8

30
0

30
0

1.
75

0.
48

4.
64

0.
01

0.
18

0.
26

3
0.

07
2

0.
69

6
0.

00
2

0.
02

7
P

re
ss

ur
e 

W
as

he
r T

ru
ck

1
0.

60
8

30
0

30
0

1.
75

0.
48

4.
64

0.
01

0.
18

0.
26

3
0.

07
2

0.
69

6
0.

00
2

0.
02

7
V

ac
uu

m
 T

ru
ck

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
1

0.
30

8
30

0
30

0
0.

95
0.

22
1.

71
0.

00
0.

10
0.

14
2

0.
03

3
0.

25
6

0.
00

0
0.

01
5

Ic
e 

P
la

nt
 

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
1

0.
30

8
30

0
30

0
0.

95
0.

22
1.

71
0.

00
0.

10
0.

14
2

0.
03

3
0.

25
6

0.
00

0
0.

01
5

C
om

pr
es

so
rs

2
0.

65
8

30
0

30
0

1.
08

0.
37

0.
99

0.
00

0.
09

0.
16

1
0.

05
6

0.
14

9
0.

00
0

0.
01

4
D

ew
at

er
in

g 
P

um
ps

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
20

00
K

W
 G

en
er

at
or

s
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 P
um

p 
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

G
ro

ut
in

g 
E

qu
ip

m
en

t
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
c 

M
ix

in
g 

E
qu

ip
m

en
t

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
ow

er
 J

et
 w

/C
om

pr
es

so
r

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
oa

d 
H

ea
de

r
1

0.
25

8
30

0
30

0
0.

19
0.

07
0.

18
0.

00
0.

02
0.

02
8

0.
01

0
0.

02
6

0.
00

0
0.

00
3

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

30
0

30
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
30

0
30

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

2
0.

65
8

30
0

30
0

3.
79

1.
04

10
.0

5
0.

02
0.

39
0.

56
9

0.
15

6
1.

50
7

0.
00

3
0.

05
8

W
el

di
ng

 O
pe

ra
tio

ns
2

0.
65

8
30

0
30

0
0.

99
0.

34
0.

91
0.

00
0.

09
0.

14
8

0.
05

1
0.

13
7

0.
00

0
0.

01
3

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

31
.9

3
9.

23
77

.8
8

0.
15

3.
60

4.
79

1.
38

11
.6

8
0.

02
0.

54

A
-1

9



Ta
bl

e 
A

-2
0

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- T
ur

no
ut

-B
ifu

rc
at

io
n 

S
tru

ct
ur

es

12
0

E
m

is
si

on
s

20
10

 E
m

E
m

is
si

on
, t

on
s 

(to
ta

l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
1

0.
50

8
12

0
12

0
0.

62
0.

22
2.

22
0.

00
0.

08
0.

03
7

0.
01

3
0.

13
3

0.
00

0
0.

00
5

G
ro

ve
 C

ra
ne

 1
5T

   
   

   
   

   
   

  
1

0.
60

8
12

0
12

0
0.

74
0.

27
2.

66
0.

00
0.

10
0.

04
5

0.
01

6
0.

16
0

0.
00

0
0.

00
6

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

1
0.

50
8

12
0

12
0

0.
82

0.
30

2.
94

0.
00

0.
11

0.
04

9
0.

01
8

0.
17

6
0.

00
0

0.
00

7
98

8G
 W

he
el

 L
oa

de
rs

 
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

7G
 D

oz
er

s(
Tr

ac
k 

ty
pe

)
1

0.
25

8
12

0
12

0
0.

44
0.

16
1.

57
0.

00
0.

06
0.

02
6

0.
00

9
0.

09
4

0.
00

0
0.

00
4

D
4 

D
oz

er
2

0.
80

8
12

0
12

0
2.

74
0.

74
4.

52
0.

01
0.

41
0.

16
4

0.
04

5
0.

27
1

0.
00

1
0.

02
5

C
om

pa
ct

or
s

C
S

-6
83

E
 V

ib
 C

om
pa

ct
or

s
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 2

24
D

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 4
34

C
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

m
oo

th
 D

ru
m

 R
ol

le
r 5

83
C

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ra

de
rs

/S
cr

ap
er

s/
Ex

ca
va

to
rs

B
ac

kh
oe

 w
/B

re
ak

er
 A

tta
ch

m
en

t
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

2
0.

50
8

12
0

12
0

1.
35

0.
36

2.
22

0.
00

0.
20

0.
08

1
0.

02
2

0.
13

3
0.

00
0

0.
01

2
M

ot
or

 G
ra

de
r 1

63
H

 G
lo

ba
l

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Va
rio

us
 T

ru
ck

s
76

9D
 D

um
p 

Tr
uc

ks
2

0.
50

8
12

0
12

0
4.

07
1.

07
10

.3
7

0.
02

0.
40

0.
24

4
0.

06
4

0.
62

2
0.

00
1

0.
02

4
B

la
st

in
g 

P
ow

de
r T

ru
ck

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
at

 IT
28

G
 w

/B
ro

om
 A

tta
ch

m
en

t
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
cr

et
e 

pu
m

p
1

0.
50

8
12

0
12

0
0.

40
0.

14
0.

37
0.

00
0.

03
0.

02
4

0.
00

8
0.

02
2

0.
00

0
0.

00
2

E
nd

 D
um

p 
Tr

uc
ks

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 T
ru

ck
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
2

0.
50

8
12

0
12

0
2.

92
0.

80
7.

73
0.

02
0.

30
0.

17
5

0.
04

8
0.

46
4

0.
00

1
0.

01
8

P
re

ss
ur

e 
W

as
he

r T
ru

ck
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ac
uu

m
 T

ru
ck

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
1

0.
50

8
12

0
12

0
1.

58
0.

37
2.

85
0.

00
0.

17
0.

09
5

0.
02

2
0.

17
1

0.
00

0
0.

01
0

Ic
e 

P
la

nt
 

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pr

es
so

rs
1

0.
15

8
12

0
12

0
0.

12
0.

04
0.

11
0.

00
0.

01
0.

00
7

0.
00

3
0.

00
7

0.
00

0
0.

00
1

D
ew

at
er

in
g 

P
um

ps
1

0.
40

8
12

0
12

0
0.

32
0.

11
0.

29
0.

00
0.

03
0.

01
9

0.
00

7
0.

01
8

0.
00

0
0.

00
2

D
ril

ls
 V

ar
io

us
 s

iz
es

 a
nd

 ty
pe

s
1

0.
50

8
12

0
12

0
1.

58
0.

37
2.

85
0.

00
0.

17
0.

09
5

0.
02

2
0.

17
1

0.
00

0
0.

01
0

20
00

K
W

 G
en

er
at

or
s

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

oa
d 

H
ea

de
r

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

12
0

12
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

2
0.

50
8

12
0

12
0

2.
92

0.
80

7.
73

0.
02

0.
30

0.
17

5
0.

04
8

0.
46

4
0.

00
1

0.
01

8
W

el
di

ng
 O

pe
ra

tio
ns

8
12

0
12

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

20
.6

2
5.

75
48

.4
1

0.
09

2.
36

1.
24

0.
35

2.
90

0.
01

0.
14

A
-2

0



Ta
bl

e 
A

-2
1

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- C
le

ar
in

g 
an

d 
G

ru
bb

in
g

0
E

m
is

si
on

s
20

10
 E

m
E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

U
se

 
Fa

ct
or

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

2
0.

65
8

0
0

2.
14

0.
77

7.
64

0.
01

0.
29

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
98

8G
 W

he
el

 L
oa

de
rs

 
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

7G
 D

oz
er

s(
Tr

ac
k 

ty
pe

)
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

4 
D

oz
er

2
0.

50
8

0
0

1.
71

0.
46

2.
83

0.
01

0.
26

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

Ex
ca

va
to

rs
B

ac
kh

oe
 w

/B
re

ak
er

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/G

E
V

R
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/C
om

pa
ct

or
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/J
oi

nt
 M

ac
hi

ne
 A

ttc
h.

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
xc

av
at

or
 C

at
 3

12
1

0.
70

8
0

0
0.

94
0.

26
1.

56
0.

00
0.

14
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
la

st
in

g 
P

ow
de

r T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

at
 IT

28
G

 w
/B

ro
om

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

cr
et

e 
pu

m
p

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
nd

 D
um

p 
Tr

uc
ks

2
0.

50
8

0
0

2.
92

0.
80

7.
73

0.
02

0.
30

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Fl

at
 B

ed
 

1
0.

15
8

0
0

0.
44

0.
12

1.
16

0.
00

0.
04

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

ix
er

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

re
ss

ur
e 

W
as

he
r T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ac

uu
m

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Pl

an
t/C

on
ve

yo
r E

qu
ip

m
en

t
A

gg
re

ga
te

 C
ru

sh
in

g 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 M

ix
in

g 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

ve
nt

io
na

l C
on

cr
et

e 
P

la
nt

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Ic
e 

P
la

nt
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

R
C

C
 B

at
ch

 P
la

nt
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

V
ar

 C
on

ve
yo

rs
 ty

pe
 /s

iz
e

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

ce
lla

ne
ou

s 
Eq

ui
pm

en
t

B
ru

sh
 C

hi
pp

er
2

0.
70

8
0

0
4.

43
1.

03
7.

97
0.

01
0.

46
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
om

pr
es

so
rs

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ew

at
er

in
g 

P
um

ps
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

20
00

K
W

 G
en

er
at

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

oa
d 

H
ea

de
r

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

4
0.

70
8

0
0

3.
16

0.
86

5.
22

0.
01

0.
47

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

at
er

 T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
W

el
di

ng
 O

pe
ra

tio
ns

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

15
.7

4
4.

30
34

.1
0

0.
06

1.
96

0.
00

0.
00

0.
00

0.
00

0.
00

A
-2

1



Ta
bl

e 
A

-2
2

H
ea

vy
 C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t E

m
is

si
on

s
C

ar
ry

ov
er

 S
to

ra
ge

 a
nd

 S
an

 V
ic

en
te

 D
am

 R
ai

se
O

ns
ite

 Q
ua

rr
y 

- D
em

ob
ili

za
tio

n 
an

d 
R

ec
la

m
at

io
n

0
E

m
is

si
on

s
20

10
 E

m
is

si
on

, t
on

s 
(to

ta
l)

E
qu

ip
m

en
t

N
o 

of
 

E
qu

ip
m

en
t

H
rs

 
P

er
 

D
ay

D
ay

s 
in

 
S

er
vi

ce
/Y

ea
r

D
ay

s 
In

 
S

er
vi

ce
C

O
 

lb
s/

da
y

V
O

C
 

lb
s/

da
y

N
O

X
 

lb
s/

da
y

S
O

X
 

lb
s/

da
y

P
M

10
 

lb
s/

da
y

C
O

 to
ns

 
(to

ta
l)

V
O

C
 

to
ns

 
(to

ta
l)

N
O

X
 

to
ns

 
(to

ta
l)

S
O

X
 

to
ns

 
(to

ta
l)

P
M

10
 

to
ns

 
(to

ta
l)

C
ra

ne
s

10
0 

T 
Tr

uc
k 

C
ra

ne
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ve

 C
ra

ne
 1

5T
   

   
   

   
   

   
  

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
la

nt
 E

re
ct

io
n 

C
ra

ne
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

To
w

er
 C

ra
ne

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ul

l D
oz

er
s/

W
he

el
 L

oa
de

rs
96

6G
 W

he
el

 L
oa

de
rs

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

98
8G

 W
he

el
 L

oa
de

rs
 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
7G

 D
oz

er
s(

Tr
ac

k 
ty

pe
)

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
4 

D
oz

er
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

om
pa

ct
or

s
C

S
-6

83
E

 V
ib

 C
om

pa
ct

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ou

bl
e 

D
ru

m
 R

ol
le

r 2
24

D
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ou
bl

e 
D

ru
m

 R
ol

le
r 4

34
C

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
m

oo
th

 D
ru

m
 R

ol
le

r 5
83

C
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ra
de

rs
/S

cr
ap

er
s/

E
xc

av
at

or
s

B
ac

kh
oe

 w
/B

re
ak

er
 A

tta
ch

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
B

ac
kh

oe
 w

/G
E

V
R

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/C

om
pa

ct
or

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
ac

kh
oe

 w
/J

oi
nt

 M
ac

hi
ne

 A
ttc

h.
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
E

xc
av

at
or

 C
at

 3
12

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ot

or
 G

ra
de

r 1
63

H
 G

lo
ba

l
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Va

rio
us

 T
ru

ck
s

76
9D

 D
um

p 
Tr

uc
ks

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

B
la

st
in

g 
P

ow
de

r T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

at
 IT

28
G

 w
/B

ro
om

 A
tta

ch
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
on

cr
et

e 
pu

m
p

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

E
nd

 D
um

p 
Tr

uc
ks

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Fl
at

 B
ed

 
1

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
ix

er
 T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

P
re

ss
ur

e 
W

as
he

r T
ru

ck
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ac
uu

m
 T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

Pl
an

t/C
on

ve
yo

r E
qu

ip
m

en
t

A
gg

re
ga

te
 C

ru
sh

in
g 

P
la

nt
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
G

ro
ut

 M
ix

in
g 

P
la

nt
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
C

on
ve

nt
io

na
l C

on
cr

et
e 

P
la

nt
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
Ic

e 
P

la
nt

 
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

C
C

 B
at

ch
 P

la
nt

 
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
 C

on
ve

yo
rs

 ty
pe

 /s
iz

e
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
M

is
ce

lla
ne

ou
s 

Eq
ui

pm
en

t
B

ru
sh

 C
hi

pp
er

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

C
om

pr
es

so
rs

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

D
ew

at
er

in
g 

P
um

ps
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
D

ril
ls

 V
ar

io
us

 s
iz

es
 a

nd
 ty

pe
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

20
00

K
W

 G
en

er
at

or
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

G
ro

ut
 P

um
p 

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
G

ro
ut

in
g 

E
qu

ip
m

en
t

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

M
is

c 
M

ix
in

g 
E

qu
ip

m
en

t
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
P

ow
er

 J
et

 w
/C

om
pr

es
so

r
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
R

oa
d 

H
ea

de
r

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

S
aw

 C
ut

tin
g 

M
ac

hi
ne

s
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
V

ar
io

us
 S

aw
s

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
at

er
 T

ru
ck

8
0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

W
el

di
ng

 O
pe

ra
tio

ns
8

0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
S

U
M

S
U

M
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00

A
-2

2



Ta
bl

e 
A

-2
3

C
ar

ry
ov

er
 S

to
ra

ge
 a

nd
 S

an
 V

ic
en

te
 D

am
 R

ai
se

O
ns

ite
 Q

ua
rr

y 
- W

or
ke

r T
rip

s

20
10

 C
on

st
ru

ct
io

n 
W

or
ke

r E
st

im
at

es
 a

nd
 E

m
is

si
on

 C
al

cu
la

tio
ns

V
O

C
s

P
M

10
E

m
is

si
on

s,
 lb

s/
da

y 
M

on
th

s 
in

 2
D

ay
s/

m
on

tE
m

is
si

on
s,

 to
ns

/y
ea

r

N
o.

 o
f W

or
ke

rs
Sp

ee
d

V
M

T
R

un
ni

ng
 

Ex
ha

us
t

Ti
re

 W
ea

r

Pe
r 

C
on

st
ru

ct
io

n 
Ph

as
e

(m
ph

)
(m

i/v
eh

ic
le

-
da

y)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

St
ar

t-U
p 

(g
/s

ta
rt

)a

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

St
ar

t-U
p 

(g
/s

ta
rt

)a
(g

/m
i)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

St
ar

t-U
p 

(g
/s

ta
rt

)a
St

ar
t-U

p 
(g

/s
ta

rt
)a

(g
/m

i)
C

O
N

O
x

V
O

C
s

S
O

x
P

M
10

C
O

N
O

x
V

O
C

s
S

O
x

P
M

10
M

ob
ili

za
tio

n
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
12

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

2.
19

0.
18

0.
18

0.
00

0.
01

2
30

0.
06

56
6

0.
00

54
6

0.
00

53
71

4.
76

E
-0

5
0.

00
04

27
R

C
C

 T
es

t S
ec

tio
n

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

46
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
8.

39
0.

70
0.

69
0.

01
0.

05
2

30
0.

25
16

97
0.

02
09

32
0.

02
05

88
0.

00
01

83
0.

00
16

37
Fo

un
da

tio
n 

Tr
ea

tm
en

t
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
29

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

5.
29

0.
44

0.
43

0.
00

0.
03

9
30

0.
71

40
54

0.
05

93
82

0.
05

84
07

0.
00

05
18

0.
00

46
44

D
am

 C
re

st
 D

em
o 

Su
rf

ac
e 

Pr
ep

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

26
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
4.

74
0.

39
0.

39
0.

00
0.

03
7

30
0.

49
79

23
0.

04
14

08
0.

04
07

28
0.

00
03

61
0.

00
32

38
A

gg
re

ga
te

 S
up

pl
y

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

40
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
7.

30
0.

61
0.

60
0.

01
0.

05
12

30
1.

31
32

04
0.

10
92

09
0.

10
74

15
0.

00
09

52
0.

00
85

4
R

C
C

 P
la

ce
m

en
t C

ra
ft

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

15
8

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

28
.8

2
2.

40
2.

36
0.

02
0.

19
9

30
3.

89
03

66
0.

32
35

31
0.

31
82

17
0.

00
28

21
0.

02
52

99
R

C
C

 P
la

ce
m

en
t M

ec
ha

ni
c

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

2
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
0.

36
0.

03
0.

03
0.

00
0.

00
9

30
0.

04
92

45
0.

00
40

95
0.

00
40

28
3.

57
E

-0
5

0.
00

03
2

R
C

C
 P

la
ce

m
en

t B
at

ch
 P

la
nt

 &
 S

et
up

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

12
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
2.

19
0.

18
0.

18
0.

00
0.

01
3

21
.6

5
0.

07
10

77
0.

00
59

11
0.

00
58

14
5.

15
E

-0
5

0.
00

04
62

Sp
ill

w
ay

 a
nd

 W
ei

r C
re

w
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
20

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

3.
65

0.
30

0.
30

0.
00

0.
02

2
21

.6
5

0.
07

89
75

0.
00

65
68

0.
00

64
6

5.
73

E
-0

5
0.

00
05

14
O

ut
le

t F
ac

ili
tie

s F
ro

nt
 E

nd
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
20

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

3.
65

0.
30

0.
30

0.
00

0.
02

4
21

.6
5

0.
15

79
49

0.
01

31
35

0.
01

29
2

0.
00

01
15

0.
00

10
27

O
ut

le
t F

ac
ili

tie
s C

ra
ft

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

21
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
3.

83
0.

32
0.

31
0.

00
0.

02
12

21
.6

5
0.

49
75

4
0.

04
13

76
0.

04
06

97
0.

00
03

61
0.

00
32

36
O

ut
le

t F
ac

ili
tie

s T
un

ne
l M

en
 6

0"
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
16

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

2.
92

0.
24

0.
24

0.
00

0.
02

2
25

.7
1

0.
07

50
28

0.
00

62
39

0.
00

61
37

5.
44

E
-0

5
0.

00
04

88
O

ut
le

t F
ac

ili
tie

s T
un

ne
l M

en
 1

20
"

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

16
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
2.

92
0.

24
0.

24
0.

00
0.

02
4

25
.7

1
0.

15
00

55
0.

01
24

79
0.

01
22

74
0.

00
01

09
0.

00
09

76
R

em
ov

e 
R

oc
k 

D
am

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

15
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
2.

74
0.

23
0.

22
0.

00
0.

02
1

25
.7

1
0.

03
51

69
0.

00
29

25
0.

00
28

77
2.

55
E

-0
5

0.
00

02
29

D
am

 S
ee

pa
ge

 C
on

tro
l

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

17
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
3.

10
0.

26
0.

25
0.

00
0.

02
0

25
.7

1
0

0
0

0
0

Sa
dd

le
 D

am
s

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

34
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
6.

20
0.

52
0.

51
0.

00
0.

04
12

30
1.

11
62

23
0.

09
28

27
0.

09
13

03
0.

00
08

1
0.

00
72

59
B

yp
as

s P
ip

el
in

e 
D

iv
er

si
on

 S
tru

ct
ur

e
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
34

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

6.
20

0.
52

0.
51

0.
00

0.
04

12
30

1.
11

62
23

0.
09

28
27

0.
09

13
03

0.
00

08
1

0.
00

72
59

Tu
rn

ou
t/B

ifu
rc

at
io

n 
St

ru
ct

ur
es

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

22
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
4.

01
0.

33
0.

33
0.

00
0.

03
6

30
0.

36
11

31
0.

03
00

32
0.

02
95

39
0.

00
02

62
0.

00
23

48
C

le
ar

in
g/

G
ru

bb
in

g
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
21

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

3.
83

0.
32

0.
31

0.
00

0.
02

0
30

0
0

0
0

0
D

em
ob

ili
za

tio
n/

R
ec

la
m

at
io

n
Li

gh
t-d

ut
y 

tru
ck

, c
at

al
ys

t
12

27
14

3.
97

3
13

.5
54

0.
4

0.
64

0.
10

1
1.

02
7

0.
09

5
0.

01
8

0.
06

8
0

0.
00

4
0.

00
2

0.
01

5
0.

01
7

0.
00

8
0.

01
3

2.
19

0.
18

0.
18

0.
00

0.
01

0
30

0
0

0
0

0
Su

pe
rv

is
io

n/
In

sp
ec

tio
n

Li
gh

t-d
ut

y 
tru

ck
, c

at
al

ys
t

27
27

14
3.

97
3

13
.5

54
0.

4
0.

64
0.

10
1

1.
02

7
0.

09
5

0.
01

8
0.

06
8

0
0.

00
4

0.
00

2
0.

01
5

0.
01

7
0.

00
8

0.
01

3
4.

92
0.

41
0.

40
0.

00
0.

03
12

30
0.

88
64

12
0.

07
37

16
0.

07
25

05
0.

00
06

43
0.

00
57

64

A
ss

um
in

g 
w

or
ke

rs
 w

ou
ld

 tr
av

el
 fr

om
 

El
 C

aj
on

 a
re

a 
to

 S
an

 V
ic

en
te

 D
am

, 
av

er
ag

e 
m

ile
ag

e 
is

 7
 m

ile
s e

ac
h 

w
ay

.

A
ss

um
e 

st
ar

tu
p 

af
te

r 8
 h

ou
rs

A
ss

um
e 

45
 m

in
ut

es
 ru

n 
tim

e 
to

ta
l

20
10

 E
m

is
si

on
 F

ac
to

rs
 fr

om
 

EM
FA

C
20

02
, a

ve
ra

ge
 te

m
p 

55
F

R
es

tin
g 

Lo
ss

 
(g

/h
r)

R
un

ni
ng

 
Ev

ap
or

at
i

ve
 (g

/m
i)

D
iu

rn
al

 
Ev

ap
or

at
i

ve
 (g

/h
r)

SO
x

B
ra

ke
 

W
ea

r 
(g

/m
i)

C
on

st
ru

ct
io

n 
Ph

as
e

V
eh

ic
le

 C
la

ss

C
O

N
O

X

St
ar

t-U
p 

(g
/s

ta
rt

)a
H

ot
-S

oa
k 

(g
/tr

ip
)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

A
-2

3



Ta
bl

e 
A

-2
4

C
ar

ry
ov

er
 S

to
ra

ge
 a

nd
 S

an
 V

ic
en

te
 D

am
 R

ai
se

O
ns

ite
 Q

ua
rr

y 
- C

on
st

ru
ct

io
n 

Tr
uc

k 
Tr

ip
s

V
O

C
s

P
M

10
E

m
is

si
on

s,
 lb

s/
da

y 
M

on
th

s 
in

 2
D

ay
s/

m
on

tE
m

is
si

on
s,

 to
ns

/y
ea

r
N

o.
 o

f 
T

ru
ck

s
Sp

ee
d

V
M

T
C

O
N

O
X

R
un

ni
ng

 
Ex

ha
us

t
SO

x
Ti

re
 W

ea
r

Pe
r 

C
on

st
ru

ct
i

on
 P

ha
se

(m
ph

)
(m

i/v
eh

ic
le

-
da

y)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

(g
/m

i)

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

(g
/m

i)
C

O
N

O
x

V
O

C
s

S
O

x
P

M
10

C
O

N
O

x
V

O
C

s
S

O
x

P
M

10
M

ob
ili

za
tio

n
H

ea
vy

-d
ut

y 
tru

ck
1

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

0 5
0.

18
0.

01
0.

00
0.

01
2

30
0.

00
0.

01
0.

00
0.

00
0.

00
R

C
C

 T
es

t S
ec

tio
n

H
ea

vy
-d

ut
y 

tru
ck

3
27

10
2.

22
5

8.
22

4
0.

58
2

0.
02

1
0.

23
8

0.
03

6
0.

01
3

0.
1 5

0.
54

0.
04

0.
00

0.
02

2
30

0.
00

0.
02

0.
00

0.
00

0.
00

Fo
un

da
tio

n 
Tr

ea
tm

en
t

H
ea

vy
-d

ut
y 

tru
ck

1
27

10
2.

22
5

8.
22

4
0.

58
2

0.
02

1
0.

23
8

0.
03

6
0.

01
3

0.
0 5

0.
18

0.
01

0.
00

0.
01

9
30

0.
01

0.
02

0.
00

0.
00

0.
00

D
am

 C
re

st
 D

em
o 

&
 S

ur
fa

ce
 P

re
p

H
ea

vy
-d

ut
y 

tru
ck

1
27

10
2.

22
5

8.
22

4
0.

58
2

0.
02

1
0.

23
8

0.
03

6
0.

01
3

0.
0 5

0.
18

0.
01

0.
00

0.
01

7
30

0.
01

0.
02

0.
00

0.
00

0.
00

A
gg

re
ga

te
 S

up
pl

y
H

ea
vy

-d
ut

y 
tru

ck
0

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

0 0
0.

00
0.

00
0.

00
0.

00
12

30
0.

00
0.

00
0.

00
0.

00
0.

00
R

C
C

 P
la

ce
m

en
t

H
ea

vy
-d

ut
y 

tru
ck

20
.5

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
1.

01
3.

7 2
0.

26
0.

01
0.

13
12

30
0.

18
0.

67
0.

05
0.

00
0.

02
D

am
 S

ee
pa

ge
 C

on
tro

l
H

ea
vy

-d
ut

y 
tru

ck
2

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

1 0
0.

36
0.

03
0.

00
0.

01
0

30
0.

00
0.

00
0.

00
0.

00
0.

00
O

ut
le

t F
ac

ili
tie

s
H

ea
vy

-d
ut

y 
tru

ck
3

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

1 5
0.

54
0.

04
0.

00
0.

02
12

30
0.

03
0.

10
0.

01
0.

00
0.

00
Sa

dd
le

 D
am

s
H

ea
vy

-d
ut

y 
tru

ck
2

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

1 0
0.

36
0.

03
0.

00
0.

01
12

30
0.

02
0.

07
0.

00
0.

00
0.

00
B

yp
as

s P
ip

el
in

e 
D

iv
er

si
on

 S
tru

ct
ur

e
H

ea
vy

-d
ut

y 
tru

ck
2

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

10
0.

36
0.

03
0.

00
0.

01
12

30
0.

02
0.

07
0.

00
0.

00
0.

00
Tu

rn
ou

t/B
ifu

rc
at

io
n 

St
ru

ct
ur

es
H

ea
vy

-d
ut

y 
tru

ck
2

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

1 0
0.

36
0.

03
0.

00
0.

01
6

30
0.

01
0.

03
0.

00
0.

00
0.

00
C

le
ar

in
g/

G
ru

bb
in

g
H

ea
vy

-d
ut

y 
tru

ck
3

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

1 5
0.

54
0.

04
0.

00
0.

02
0

30
0.

00
0.

00
0.

00
0.

00
0.

00
D

em
ob

ili
za

tio
n/

R
ec

la
m

at
io

n
H

ea
vy

-d
ut

y 
tru

ck
0

27
10

2.
22

5
8.

22
4

0.
58

2
0.

02
1

0.
23

8
0.

03
6

0.
01

3
0.

0 0
0.

00
0.

00
0.

00
0.

00
0

30
0.

00
0.

00
0.

00
0.

00
0.

00

A
ss

um
in

g 
tru

ck
s w

ou
ld

 tr
av

el
 u

p 
to

 5
 

m
ile

s o
ne

 w
ay

 fo
r a

gg
re

ga
te

 a
nd

 R
C

C
 

m
at

er
ia

ls
, a

ss
um

in
g 

m
at

er
ia

ls
 p

ro
vi

de
d

fr
om

 S
an

te
e 

ar
ea

.
Em

is
si

on
 fa

ct
or

s f
ro

m
 2

01
0 

EM
FA

C
20

02
, 2

7 
m

ph
, H

ea
vy

 D
ut

y 
D

ie
se

l t
ru

ck
 (H

H
D

)

Fu
gi

tiv
e 

D
us

t C
al

cu
la

tio
ns

U
np

av
ed

 R
oa

d 
Em

is
si

on
s

Em
is

si
on

 F
ac

to
r

Si
lt 

co
nt

en
t

M
ea

n 
ve

hi
cl

e 
w

ei
gh

t

Su
rf

ac
e 

m
oi

st
ur

e 
co

nt
en

t
E

m
is

si
on

 F
ac

to
r, 

lb
 P

M
10

/V
M

T
k,

 lb
/V

M
T

s,
 %

W
, t

on
s

M
dr

y
a

b
c

1.
36

72
2.

6
8.

5
13

4.
8

0.
8

0.
4

0.
3

U
np

av
ed

 R
oa

d 
D

us
t p

er
 P

ha
se

W
ith

 W
at

er
in

g 
- a

ss
um

ed
 5

0%
 e

ffe
ct

iv
e

M
ob

ili
za

tio
n

0.
68

0.
34

R
C

C
 T

es
t S

ec
tio

n
2.

05
1.

03
Fo

un
da

tio
n 

Tr
ea

tm
en

t
0.

68
0.

34
D

am
 C

re
st

 D
em

o 
&

 S
ur

fa
ce

 P
re

p
0.

68
0.

34
A

gg
re

ga
te

 S
up

pl
y

0.
00

0.
00

R
C

C
 P

la
ce

m
en

t
14

.0
1

7.
01

D
am

 S
ee

pa
ge

 C
on

tro
l

1.
37

0.
68

O
ut

le
t F

ac
ili

tie
s

2.
05

1.
03

Sa
dd

le
 D

am
s

1.
37

0.
68

B
yp

as
s P

ip
el

in
e 

D
iv

er
si

on
 S

tru
ct

ur
e

1.
37

0.
68

Tu
rn

ou
t/B

ifu
rc

at
io

n 
St

ru
ct

ur
es

1.
37

0.
68

C
le

ar
in

g/
G

ru
bb

in
g

2.
05

1.
03

D
em

ob
ili

za
tio

n/
R

ec
la

m
at

io
n

0.
00

0.
00

Ex
po

ne
nt

s 
fo

r p
m

-1
0

R
un

ni
ng

 
Ex

ha
us

t 
(g

/m
i)

B
ra

ke
 

W
ea

r 
(g

/m
i)

C
on

st
ru

ct
io

n 
Ph

as
e

V
eh

ic
le

 C
la

ss

A
-2

4



Table A-25
Carryover Storage and San Vicente Dam Raise

Onsite Quarry - Fugitive Dust Emissions

Rock Crushing
Calculation - EPA AP-42, Section 11.19.2 
Emission Factor 0.00054 lbs PM10/Ton Rock Crushed

Earthwork: Total Concrete, CY

Total Sand and 
Aggregate 
Required

Total lbs 
PM10 lbs/day

Main Dam 677500 1115503.75 301.186 0.836628
Inlet/Outlet Works Tower 3300 5433.45 1.467032 0.004075
East Saddle Dam 7300 12019.45 3.245252 0.009015
West Saddle Dam 1700 2799.05 0.755744 0.002099

0.851817

A-25
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Table A-193
Air Conformity Calculations

Moosa 100,000 Acre-Feet Alternative

TABLE 2.1
DRAFT ESTIMATED CONSTRUCTION EQUIPMENT
ALTERNATIVE NO. 2 - 100,000 AF MOOSA 
MOOSA DAM
Construction Equipment Year:

2010 Months 12-24
Emissions Days in Max Yr Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 30 25.60 5.58 67.70 0.08 3.16 0.00 0.00 0.00 0.00 0.00 0.00
Earthwork 210 70.95 14.56 178.45 0.22 8.54 120.00 4.26 0.87 10.71 0.01 0.51
Clearing 365 67.80 13.72 173.93 0.21 8.24 365.00 12.37 2.50 31.74 0.04 1.50
Foundation 365 142.82 29.78 339.77 0.52 16.64 365.00 26.06 5.43 62.01 0.09 3.04
Spillway 180 16.98 4.31 31.33 0.10 1.70 0.00 0.00 0.00 0.00 0.00 0.00
Quarry 365 74.69 18.53 140.70 0.25 7.91 240.00 8.96 2.22 16.88 0.03 0.95
Outlet 210 33.85 7.52 72.36 0.15 3.87 210.00 3.55 0.79 7.60 0.02 0.41
Embankment 365 83.09 14.95 209.25 0.40 9.76 240.00 9.97 1.79 25.11 0.05 1.17
Demobilization 60 28.62 6.28 72.97 0.08 3.48 0.00 0.00 0.00 0.00 0.00 0.00

65.18 13.62 154.05 0.24 7.58

DRAIN/FILL PIPELINE FROM MOOSA DAM TO SECOND AQUEDUCT
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 45 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 75 39.75 3.87 96.65 0.18 4.21 45.00 0.89 0.09 2.17 0.00 0.09
Excavation 365 45.37 3.90 98.73 0.16 4.26 365.00 8.28 0.71 18.02 0.03 0.78
PipeInstall 365 67.51 6.46 158.73 0.28 7.25 330.00 11.14 1.07 26.19 0.05 1.20
AccessRoads 15 7.21 0.77 18.64 0.04 0.86 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 75 42.59 4.12 102.14 0.19 4.59 0.00 0.00 0.00 0.00 0.00 0.00

20.31 1.87 46.38 0.08 2.07

PUMP STATION AT MOOSA CREEK
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 14.93 1.62 39.76 0.08 1.79 15.00 0.11 0.01 0.30 0.00 0.01
Excavation 210 49.57 4.42 111.29 0.19 4.86 210.00 5.20 0.46 11.69 0.02 0.51
Building 365 14.92 1.60 38.96 0.08 1.79 240.00 1.79 0.19 4.67 0.01 0.21
Pumps 270 8.51 0.90 21.87 0.04 1.02 0.00 0.00 0.00 0.00 0.00 0.00
ElectricSystems 240 2.55 0.28 6.78 0.01 0.30 0.00 0.00 0.00 0.00 0.00 0.00
ElectricPower 60 7.30 0.56 14.60 0.02 0.59 60.00 0.22 0.02 0.44 0.00 0.02
Demobilization 210 30.61 3.09 76.67 0.15 3.37 0.00 0.00 0.00 0.00 0.00 0.00

7.33 0.69 17.10 0.03 0.76

INTERCONNECTION BETWEEN MOOSA PIPELINE AND SECOND AQUEDUCT
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 11.68 1.27 31.09 0.06 1.40 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 30 26.74 2.44 61.44 0.11 2.65 0.00 0.00 0.00 0.00 0.00 0.00
VaultConstruction 60 11.67 1.25 30.29 0.06 1.40 0.00 0.00 0.00 0.00 0.00 0.00
InstallValvesPipes 90 8.42 0.89 21.63 0.04 1.01 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 60 20.16 2.15 52.28 0.10 2.41 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

RELOCATE FIRST AQUEDUCT WEST OF MOOSA DAM
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 45 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 15 39.75 3.87 96.65 0.18 4.21 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 135 47.96 4.40 110.02 0.19 4.83 45.00 1.08 0.10 2.48 0.00 0.11
TrenchPipe 120 62.34 5.88 144.17 0.25 6.64 60.00 1.87 0.18 4.33 0.01 0.20
TunnelPipe 365 22.93 1.68 43.04 0.06 1.85 105.00 1.20 0.09 2.26 0.00 0.10
Tunneling 365 74.68 5.90 151.46 0.23 6.53 75.00 2.80 0.22 5.68 0.01 0.24
AccessRoads 45 52.13 4.90 122.04 0.22 5.38 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 15 38.53 3.79 93.80 0.17 4.20 15.00 0.29 0.03 0.70 0.00 0.03

7.24 0.61 15.44 0.03 0.68

PUMP STATION AND WATER LINE FOR VCMWD (NORTH)
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 60 35.46 3.62 89.58 0.17 3.95 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 150 40.36 3.52 88.60 0.15 3.87 0.00 0.00 0.00 0.00 0.00 0.00
Building 240 14.92 1.60 38.96 0.08 1.79 0.00 0.00 0.00 0.00 0.00 0.00
Tanks 60 9.87 1.05 25.51 0.05 1.18 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 150 5.25 0.55 13.21 0.03 0.63 90.00 0.24 0.02 0.59 0.00 0.03
ElectricSystems 120 3.37 0.35 8.18 0.01 0.40 120.00 0.20 0.02 0.49 0.00 0.02
InstallPipeline 240 31.24 3.08 75.47 0.14 3.44 210.00 3.28 0.32 7.92 0.01 0.36
Demobilization 180 32.46 3.12 77.07 0.14 3.48 180.00 2.92 0.28 6.94 0.01 0.31

6.64 0.65 15.95 0.03 0.73

PUMP STATION AND WATER LINE FOR VCMWD (SOUTH)
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 14.93 1.62 39.76 0.08 1.79 15.00 0.11 0.01 0.30 0.00 0.01
Clearing 60 35.46 3.62 89.58 0.17 3.95 60.00 1.06 0.11 2.69 0.01 0.12
Excavation 120 40.36 3.52 88.60 0.15 3.87 120.00 2.42 0.21 5.32 0.01 0.23
Building 150 14.92 1.60 38.96 0.08 1.79 120.00 0.90 0.10 2.34 0.00 0.11
Tanks 60 9.87 1.05 25.51 0.05 1.18 60.00 0.30 0.03 0.77 0.00 0.04
Pumps 90 5.25 0.55 13.21 0.03 0.63 0.00 0.00 0.00 0.00 0.00 0.00
ElectricSystems 90 3.37 0.35 8.18 0.01 0.40 0.00 0.00 0.00 0.00 0.00 0.00
InstallPipeline 60 31.24 3.08 75.47 0.14 3.44 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 150 32.46 3.12 77.07 0.14 3.48 0.00 0.00 0.00 0.00 0.00 0.00

4.79 0.46 11.40 0.02 0.51

RELOCATED PUBLIC ROADS AND ELECTRICAL SYSTEMS
Construction Equipment Year:

2010
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 30 14.93 1.62 39.76 0.08 1.79 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 30 23.38 2.07 52.58 0.09 2.22 0.00 0.00 0.00 0.00 0.00 0.00
RemoveOldElecLine 30 15.81 1.25 32.41 0.05 1.32 0.00 0.00 0.00 0.00 0.00 0.00
InstallElecLines 240 14.31 1.32 33.26 0.06 1.42 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 75 36.60 3.72 91.77 0.17 4.09 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 60 19.26 1.93 47.34 0.09 2.19 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

Total Construction Equipment, tons/year 111.49 17.89 260.32 0.43 12.32
Worker Trips 12.91 1.06 1.07 0.01 0.08
Construction Truck Trips 0.89 0.23 3.29 0.01 0.11

Total Emissions, Maximum tons/year 125.29 19.18 264.68 0.45 12.52
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Table A-194
Air Conformity Calculations

San Vicente 50,000 Acre-Feet Alternative

ESTIMATED CONSTRUCTION EQUIPMENT 2010
ALTERNATIVE NO. 9 - 50,000 AF MOOSA + 50,000 AF SAN VICENTE
SAN VICIENTE DAM - CONSTRUCTION PACKAGE 2, ON-SITE QUARRY

Max 
Days 
Used/
Year

CO 
lbs/day

VOC 
lbs/day NOX lbs/day

SOX 
lbs/day

PM10 
lbs/day

Maximum 
Construction 

Scenario, 
Days, 

Months 13-
24

CO tons 
(total)

VOC tons 
(total)

NOX tons 
(total)

SOX tons 
(total)

PM10 tons 
(total)

Mobilization 60 16.34 4.01 31.19 0.05 1.69 60 0.49 0.12 0.94 0.00 0.05
RCC Test Section 60 44.00 11.47 91.55 0.17 4.75 60 1.32 0.34 2.75 0.01 0.14
Foundation Treatment 210 58.33 15.76 126.59 0.26 6.00 210 6.12 1.65 13.29 0.03 0.63
Dam Crest Demo Surface Prep 210 86.92 22.05 176.66 0.31 9.52 210 9.13 2.32 18.55 0.03 1.00
Agg.  Supply 360 50.61 13.94 119.90 0.35 5.44 270 6.83 1.88 16.19 0.05 0.73
RCC Placement 360 153.43 40.14 341.20 1.02 16.21 330 25.32 6.62 56.30 0.17 2.67
Dam Seepage Control 120 24.48 6.56 51.04 0.10 2.47 0 0.00 0.00 0.00 0.00 0.00
Outlet Facilities 360 68.23 19.84 161.15 0.31 7.51 330 11.26 3.27 26.59 0.05 1.24
Bypass Pipeline Div. Structure 360 67.27 19.17 162.75 0.31 7.52 270 9.08 2.59 21.97 0.04 1.02
Clearing-Grubbing 150 27.66 7.58 61.66 0.12 3.38 0.00 0.00 0.00 0.00 0.00 0.00
Demob-Reclamation 60 2.92 0.80 7.73 0.02 0.30 0 0.00 0.00 0.00 0.00 0.00

Subtotal Construction Equipment 600.18 161.32 1331.43 3.02 64.78 69.55 18.80 156.57 0.37 7.49
Worker Trips 99.22 8.12 8.25 0.07 0.65 12.43 1.02 1.03 0.01 0.08
Construction Truck Trips 1.77 0.46 6.53 0.02 0.23 0.24 0.06 0.88 0.00 0.03
Total Construction Emissions - Max Yea 701.17 169.90 1346.20 3.11 65.66 82.22 19.88 158.49 0.39 7.60
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Table A-195
Air Conformity Calculations

Moosa 50,000 Acre-Feet Alternative

Sum Total
ESTIMATED CONSTRUCTION EQUIPMENT
DRAFT ESTIMATED CONSTRUCTION EQUIPMENT
ALTERNATIVE NO. 9 - 50,000 AF MOOSA + 50,000 AF SAN VICENTE
MOOSA DAM
Construction Equipment Year:

2006 Months 12-24
Emissions Days in Max Yr Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 30 25.60 5.58 67.70 0.08 3.16 0.00 0.00 0.00 0.00 0.00 0.00
Earthwork 150 70.95 14.56 178.45 0.22 8.54 60.00 2.13 0.44 5.35 0.01 0.26
Clearing 365 67.80 13.72 173.93 0.21 8.24 365.00 12.37 2.50 31.74 0.04 1.50
Foundation 365 142.82 29.78 339.77 0.52 16.64 365.00 26.06 5.43 62.01 0.09 3.04
Spillway 150 16.98 4.31 31.33 0.10 1.70 0.00 0.00 0.00 0.00 0.00 0.00
Quarry 365 74.69 18.53 140.70 0.25 7.91 210.00 7.84 1.95 14.77 0.03 0.83
Outlet 210 33.85 7.52 72.36 0.15 3.87 210.00 3.55 0.79 7.60 0.02 0.41
Embankment 365 83.09 14.95 209.25 0.40 9.76 240.00 9.97 1.79 25.11 0.05 1.17
Demobilization 60 28.62 6.28 72.97 0.08 3.48 0.00 0.00 0.00 0.00 0.00 0.00

61.93 12.90 146.58 0.23 7.20

DRAIN/FILL PIPELINE FROM MOOSA DAM TO SECOND AQUEDUCT
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 45 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 75 39.75 3.87 96.65 0.18 4.21 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 365 45.37 3.90 98.73 0.16 4.26 365.00 8.28 0.71 18.02 0.03 0.78
PipeInstall 365 67.51 6.46 158.73 0.28 7.25 365.00 12.32 1.18 28.97 0.05 1.32
AccessRoads 15 7.21 0.77 18.64 0.04 0.86 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 75 42.59 4.12 102.14 0.19 4.59 0.00 0.00 0.00 0.00 0.00 0.00

20.60 1.89 46.99 0.08 2.10

PUMP STATION AT MOOSA CREEK
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 14.93 1.62 39.76 0.08 1.79 15.00 0.11 0.01 0.30 0.00 0.01
Excavation 210 49.57 4.42 111.29 0.19 4.86 210.00 5.20 0.46 11.69 0.02 0.51
Building 365 14.92 1.60 38.96 0.08 1.79 240.00 1.79 0.19 4.67 0.01 0.21
Pumps 270 8.51 0.90 21.87 0.04 1.02 0.00 0.00 0.00 0.00 0.00 0.00
ElectricSystems 240 2.55 0.28 6.78 0.01 0.30 0.00 0.00 0.00 0.00 0.00 0.00
ElectricPower 60 7.30 0.56 14.60 0.02 0.59 60.00 0.22 0.02 0.44 0.00 0.02
Demobilization 210 30.61 3.09 76.67 0.15 3.37 0.00 0.00 0.00 0.00 0.00 0.00

7.33 0.69 17.10 0.03 0.76

INTERCONNECTION BETWEEN MOOSA PIPELINE AND SECOND AQUEDUCT
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 15 11.68 1.27 31.09 0.06 1.40 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 30 26.74 2.44 61.44 0.11 2.65 0.00 0.00 0.00 0.00 0.00 0.00
VaultConstruction 60 11.67 1.25 30.29 0.06 1.40 0.00 0.00 0.00 0.00 0.00 0.00
InstallValvesPipes 90 8.42 0.89 21.63 0.04 1.01 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 60 20.16 2.15 52.28 0.10 2.41 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

RELOCATE FIRST AQUEDUCT WEST OF MOOSA DAM
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 0 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 365 39.75 3.87 96.65 0.18 4.21 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 135 47.96 4.40 110.02 0.19 4.83 45.00 1.08 0.10 2.48 0.00 0.11
TrenchPipe 120 62.34 5.88 144.17 0.25 6.64 60.00 1.87 0.18 4.33 0.01 0.20
TunnelPipe 365 22.93 1.68 43.04 0.06 1.85 105.00 1.20 0.09 2.26 0.00 0.10
Tunneling 105 74.68 5.90 151.46 0.23 6.53 75.00 2.80 0.22 5.68 0.01 0.24
AccessRoads 45 52.13 4.90 122.04 0.22 5.38 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 15 38.53 3.79 93.80 0.17 4.20 15.00 0.29 0.03 0.70 0.00 0.03

7.24 0.61 15.44 0.03 0.68

PUMP STATION AND WATER LINE FOR VCMWD (NORTH)
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 30 16.28 1.77 43.36 0.09 1.95 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 365 35.46 3.62 89.58 0.17 3.95 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 150 38.56 3.32 83.82 0.14 3.65 0.00 0.00 0.00 0.00 0.00 0.00
Building 365 14.92 1.60 38.96 0.08 1.79 0.00 0.00 0.00 0.00 0.00 0.00
Tanks 150 9.87 1.05 25.51 0.05 1.18 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 365 5.25 0.55 13.21 0.03 0.63 90.00 0.24 0.02 0.59 0.00 0.03
ElectricSystems 210 3.37 0.35 8.18 0.01 0.40 120.00 0.20 0.02 0.49 0.00 0.02
InstallPipeline 365 31.24 3.08 75.47 0.14 3.44 210.00 3.28 0.32 7.92 0.01 0.36
Demobilization 60 32.46 3.12 77.07 0.14 3.48 180.00 2.92 0.28 6.94 0.01 0.31

6.64 0.65 15.95 0.03 0.73

PUMP STATION AND WATER LINE FOR VCMWD (SOUTH)
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 30 14.93 1.62 39.76 0.08 1.79 15.00 0.22 0.02 0.60 0.00 0.03
Clearing 365 35.46 3.62 89.58 0.17 3.95 30.00 6.47 0.66 16.35 0.03 0.72
Excavation 150 38.56 3.32 83.82 0.14 3.65 120.00 2.89 0.25 6.29 0.01 0.27
Building 365 14.92 1.60 38.96 0.08 1.79 120.00 2.72 0.29 7.11 0.01 0.33
Tanks 150 9.87 1.05 25.51 0.05 1.18 60.00 0.74 0.08 1.91 0.00 0.09
Pumps 365 5.25 0.55 13.21 0.03 0.63 0.00 0.96 0.10 2.41 0.00 0.12
ElectricSystems 210 3.37 0.35 8.18 0.01 0.40 0.00 0.35 0.04 0.86 0.00 0.04
InstallPipeline 365 31.24 3.08 75.47 0.14 3.44 0.00 5.70 0.56 13.77 0.03 0.63
Demobilization 60 32.46 3.12 77.07 0.14 3.48 0.00 0.97 0.09 2.31 0.00 0.10

21.04 2.10 51.61 0.10 2.33

DRAIN/FILL PIPELINE FROM MOOSA DAM TO SECOND AQUEDUCT
Construction Equipment Year:

2006
Emissions Emission, tons (total)

Max 
Days 
Used 
/Year

CO 
lbs/day

VOC 
lbs/day

NOX 
lbs/day

SOX 
lbs/day

PM10 
lbs/day

CO tons 
(total)

VOC 
tons 

(total)

NOX 
tons 

(total)

SOX 
tons 

(total)
PM10 

tons (total)
Mobilization 45 14.93 1.62 39.76 0.08 1.79 0.00 0.00 0.00 0.00 0.00 0.00
Clearing 75 23.38 2.07 52.58 0.09 2.22 0.00 0.00 0.00 0.00 0.00 0.00
RemoveOldElecLine 365 15.81 1.25 32.41 0.05 1.32 0.00 0.00 0.00 0.00 0.00 0.00
InstallElecLines 365 14.31 1.32 33.26 0.06 1.42 0.00 0.00 0.00 0.00 0.00 0.00
Excavation 15 36.60 3.72 91.77 0.17 4.09 0.00 0.00 0.00 0.00 0.00 0.00
Demobilization 75 19.26 1.93 47.34 0.09 2.19 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

Total Construction Equipment, tons/year 124.78 18.84 293.66 0.49 13.80
Worker Trips 12.39 1.01 1.03 0.01 0.08
Construction Truck Trips 0.90 0.23 3.31 0.01 0.12

Total Emissions, Maximum tons/year 138.07 20.09 298.01 0.51 13.99

A-195
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