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ATMOSPHERIC SETTING 
 
The climate of the El Monte area, as with all of Southern California, is governed largely by the 
strength and location of the semi-permanent high pressure center over the Pacific Ocean and the 
moderating effects of the nearby vast oceanic heat reservoir.  Local climatic conditions are 
characterized by very warm summers, mild winters, infrequent rainfall, moderate daytime on-
shore breezes, and comfortable humidities.  Unfortunately, the same climatic conditions that 
create such a desirable living climate combine to severely restrict the ability of the local 
atmosphere to disperse the large volumes of air pollution generated by the population and 
industry attracted in part by the climate. 
 
El Monte is situated in an area where the pollutants generated in coastal portions of the Los 
Angeles basin undergo photochemical reactions and then move inland across the project site 
during the daily sea breeze cycle.  The resulting smog at times gives the western San Gabriel 
Valley some of the worst air quality in all of California.  The worst air quality, however, has 
gradually been moving eastward.  The area of heaviest ozone air pollution has gradually moved 
eastward from Pasadena in the 1960’s to Glendora and even Upland/Ontario in the 1990’s.  
Elevated smog levels nevertheless persist in the project area during the warmer months of the 
year. Despite dramatic improvement in air quality in the local area throughout the last several 
decades, the project site is expected to continue to experience some unhealthful air quality until 
beyond 2020. 
 
Temperatures in the project vicinity average 62 degrees Fahrenheit annually with summer 
afternoons in the low 90’s and winter mornings in the low 40’s.  Temperatures much above 100 
or below 30 degrees occur infrequently only under unusual weather conditions and even then 
these limits are not far exceeded. 
 
In contrast to the slow annual variation of temperature, precipitation is highly variable 
seasonally.  Rainfall in the eastern portions of Los Angeles County averages 17 inches annually 
and falls almost exclusively from late October to early April.  Summers are very dry with 
frequent periods of 4-5 months of no rain at all.  Because much of the rainfall comes from the 
fringes of mid-latitude storms, a shift in the storm track of a few hundred miles can mean the 
difference between a very wet year and a year with drought conditions. 
 
Winds across the project area are an important meteorological parameter because they control 
both the initial rate of dilution of locally generated air pollutant emissions as well as their 
regional trajectory.  Local wind patterns show a fairly unidirectional daytime onshore flow from 
the SW-W with a very weak offshore return flow from the NE that is strongest on winter nights 
when the land is colder than the ocean.  The onshore winds during the day average 6-8 mph, 
while the offshore flow is often calm or drifts slowly westward at 1-3 mph.  During the daytime, 
any locally generated air emissions are thus transported eastward toward San Bernardino and 
Cajon Pass without generating any localized air quality impacts. 
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The drainage winds which move slowly across the area at night have some potential for localized 
stagnation.  Fortunately, these winds have their origin in the San Gabriel Mountains where 
background pollution levels are low such that any localized contributions do not create any 
unhealthful impacts.  The wind distribution is such that nominal project-related air quality 
impacts occur more on a regional scale rather than in the immediate project area.  One other 
important wind condition occurs when a high pressure center forms over the western United 
States with sinking air forced seaward through local canyons and mountain passes.  The air 
warms by compression and relative humidities drop dramatically.  The dry, gusty winds from the 
N-NE create dust nuisance potential around areas of soil disturbance such as construction sites 
and sometimes create serious visibility and vehicle safety problems for vehicles on area 
freeways. 
 
In conjunction with the two dominant wind regimes that affect the rate and orientation of 
horizontal pollutant transport, there are two similarly distinct types of temperature inversions that 
control the vertical depth through which pollutants are mixed.  The summer on-shore flow is 
capped by a massive dome of warm, sinking air which caps a shallow layer of cooler ocean air.  
These marine/ subsidence inversions act like a giant lid over the basin.  They allow for local 
mixing of emissions, but they confine the entire polluted air mass within the basin until it 
escapes into the desert or along the thermal chimneys formed along heated mountain slopes. 
 
In winter, when the air near the ground cools while the air aloft remains warm, radiation 
inversions are formed that trap low-level emissions such as automobile exhaust near their source.  
As background levels of primary vehicular exhaust rise during the seaward return flow, the 
combination of rising non-local baseline levels plus emissions trapped locally by these radiation 
inversions creates micro-scale air pollution "hot spots" near freeways, shopping centers and other 
traffic concentrations.  Because the incoming air draining off the mountains into the San Gabriel 
Valley during nocturnal radiation inversion conditions is relatively clean, the summer subsidence 
inversions are a far more critical factor in determining area air quality than the winter time local 
trapping inversions. 
 
 
  



Plant 1, AQ 
 - 3 - 

AIR QUALITY SETTING 
 
AMBIENT AIR QUALITY STANDARDS (AAQS) 
 
In order to gauge the significance of the air quality impacts of the proposed project, those 
impacts, together with existing background air quality levels, must be compared to the applicable 
ambient air quality standards.  These standards are the levels of air quality considered safe, with 
an adequate margin of safety, to protect the public health and welfare.  They are designed to 
protect those people most susceptible to further respiratory distress such as asthmatics, the 
elderly, very young children, people already weakened by other disease or illness, and persons 
engaged in strenuous work or exercise, called "sensitive receptors."  Healthy adults can tolerate 
occasional exposure to air pollutant concentrations considerably above these minimum standards 
before adverse effects are observed.  Recent research has shown, however, that chronic exposure 
to ozone (the primary ingredient in photochemical smog) may lead to adverse respiratory health 
even at concentrations close to the ambient standard. 
 
National AAQS were established in 1971 for six pollution species with states retaining the option 
to add other pollutants, require more stringent compliance, or to include different exposure 
periods.  The initial attainment deadline of 1977 was extended several times in air quality 
problem areas like Southern California.  In 2003, the Environmental Protection Agency (EPA) 
adopted a rule, which extended and established a new attainment deadline for ozone for the 
year 2021.  Because the State of California had established AAQS several years before the 
federal action and because of unique air quality problems introduced by the restrictive dispersion 
meteorology, there is considerable difference between state and national clean air standards.  
Those standards currently in effect in California are shown in Table 1.  Sources and health 
effects of various pollutants are shown in Table 2. 
 
The Federal Clean Air Act Amendments (CAAA) of 1990 required that the U.S. Environmental 
Protection Agency (EPA) review all national AAQS in light of currently known health effects.  
EPA was charged with modifying existing standards or promulgating new ones where 
appropriate.  EPA subsequently developed standards for chronic ozone exposure (8+ hours per 
day) and for very small diameter particulate matter (called "PM-2.5").  New national AAQS 
were adopted in 1997 for these pollutants. 
 
Planning and enforcement of the federal standards for PM-2.5 and for ozone (8-hour) were 
challenged by trucking and manufacturing organizations.  In a unanimous decision, the U.S. 
Supreme Court ruled that EPA did not require specific congressional authorization to adopt 
national clean air standards.  The Court also ruled that health-based standards did not require 
preparation of a cost-benefit analysis.  The Court did find, however, that there was some 
inconsistency between existing and "new" standards in their required attainment schedules.  Such 
attainment-planning schedule inconsistencies centered mainly on the 8-hour ozone standard.  
EPA subsequently agreed to downgrade the attainment designation for a large number of 
communities to “non-attainment” for the 8-hour ozone standard.   
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Table 1 
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Table 1 (continued) 
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Table 2 
Health Effects of Major Criteria Pollutants 

 
Pollutants Sources Primary Effects 
Carbon Monoxide 
(CO) 

• Incomplete combustion of fuels and other 
carbon-containing substances, such as motor 
exhaust. 

• Natural events, such as decomposition of 
organic matter. 

• Reduced tolerance for exercise. 
• Impairment of mental function. 
• Impairment of fetal development. 
• Death at high levels of exposure. 
• Aggravation of some heart diseases (angina). 

Nitrogen Dioxide 
(NO2) 

• Motor vehicle exhaust. 
• High temperature stationary combustion. 
• Atmospheric reactions. 

• Aggravation of respiratory illness. 
• Reduced visibility. 
• Reduced plant growth. 
• Formation of acid rain. 

Ozone 
(O3) 

• Atmospheric reaction of organic gases with 
nitrogen oxides in sunlight. 

• Aggravation of respiratory and 
cardiovascular diseases. 

• Irritation of eyes. 
• Impairment of cardiopulmonary function. 
• Plant leaf injury. 

Lead (Pb) • Contaminated soil. • Impairment of blood function and nerve 
construction. 

• Behavioral and hearing problems in children. 
Fine Particulate Matter 
(PM-10) 

• Stationary combustion of solid fuels. 
• Construction activities. 
• Industrial processes. 
• Atmospheric chemical reactions. 

• Reduced lung function. 
• Aggravation of the effects of gaseous 

pollutants. 
• Aggravation of respiratory and cardio 

respiratory diseases. 
• Increased cough and chest discomfort. 
• Soiling. 
• Reduced visibility. 

Fine Particulate Matter 
(PM-2.5) 

• Fuel combustion in motor vehicles, 
equipment, and industrial sources. 

• Residential and agricultural burning. 
• Industrial processes. 
• Also, formed from photochemical reactions 

of other pollutants, including NOx, sulfur 
oxides, and organics. 

• Increases respiratory disease. 
• Lung damage. 
• Cancer and premature death. 
• Reduces visibility and results in surface 

soiling. 

Sulfur Dioxide 
(SO2) 

• Combustion of sulfur-containing fossil fuels. 
• Smelting of sulfur-bearing metal ores. 
• Industrial processes. 

• Aggravation of respiratory diseases (asthma, 
emphysema). 

• Reduced lung function. 
• Irritation of eyes. 
• Reduced visibility. 
• Plant injury. 
• Deterioration of metals, textiles, leather, 

finishes, coatings, etc. 
 
Source: California Air Resources Board, 2002. 
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Evaluation of the most current data on the health effects of inhalation of fine particulate matter 
prompted the California Air Resources Board (ARB) to recommend adoption of the statewide 
PM-2.5 standard that is more stringent than the federal standard.  This standard was adopted in 
2002.  The State PM-2.5 standard is more of a goal in that it does not have specific attainment 
planning requirements like a federal clean air standard, but only requires continued progress 
towards attainment. 
 
Similarly, the ARB extensively evaluated health effects of ozone exposure.  A new state standard 
for an 8-hour ozone exposure was adopted in 2005, which aligned with the exposure period for 
the federal 8-hour standard.  The California 8-hour ozone standard of 0.07 ppm is more stringent 
than the federal 8-hour standard of 0.075 ppm.  The state standard, however, does not have a 
specific attainment deadline.  California air quality jurisdictions are required to make steady 
progress towards attaining state standards, but there are no hard deadlines or any consequences 
of non-attainment.  During the same re-evaluation process, the ARB adopted an annual state 
standard for nitrogen dioxide (NO2) that is more stringent than the corresponding federal 
standard, and strengthened the state one-hour NO2 standard. 
 
As part of EPA’s 2002 consent decree on clean air standards, a further review of airborne 
particulate matter (PM) and human health was initiated.  A substantial modification of federal 
clean air standards for PM was promulgated in 2006.  Standards for PM-2.5 were strengthened, a 
new class of PM in the 2.5 to 10 micron size was created, some PM-10 standards were revoked, 
and a distinction between rural and urban air quality was adopted.  In December, 2012, the 
federal annual standard for PM-2.5 was reduced from 15 µg/m3 to 12 µg/m3 which matches the 
California AAQS. The severity of the basin’s non-attainment status for PM-2.5 may be increased 
by this action and thus require accelerated planning for future PM-2.5 attainment. 
 
In response to continuing evidence that ozone exposure at levels just meeting federal clean air 
standards is demonstrably unhealthful, EPA had proposed a further strengthening of the 8-hour 
standard.  A new 8-hour ozone standard was adopted in 2014, but the final numerical value has 
not yet been selected. It will require additional public input in 2016, then three years of ambient 
data collection, then 2 years of non-attainment findings and planning protocol adoption, then 
several years of plan development and approval.  Final air quality plans for the new standard are 
likely to be adopted around 2025.  Ultimate attainment of the new standard in ozone problem 
areas such as Southern California might be close to 2030. 

 
A new federal one-hour standard for nitrogen dioxide (NO2) has also recently been adopted.  
This standard is more stringent than the existing state standard.  Based upon air quality 
monitoring data in the South Coast Air Basin, the California Air Resources Board has requested 
the EPA to designate the basin as being in attainment for this standard.  The federal standard for 
sulfur dioxide (SO2) was also recently revised. However, with minimal combustion of coal and 
mandatory use of low sulfur fuels in California, SO2 is typically not a problem pollutant. 
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BASELINE AIR QUALITY 
 
Long-term air quality monitoring is carried out by the South Coast Air Quality Management 
District (SCAQMD) at various monitoring stations.  There are no nearby stations that monitor 
the full spectrum of pollutants.  Ozone, carbon monoxide, PM-2.5 and nitrogen oxides are 
monitored at the Pico Rivera facility, while 10-micron diameter particulate matter (PM-10) is 
measured at the Azusa station.  Table 3 summarizes the last five years of monitoring data from a 
composite of these data resources. The following conclusions can be drawn from this data: 
 

a. Photochemical smog (ozone) levels occasionally exceed standards.  The 8-hour state 
ozone standard as well as the 1-hour state standard have been exceeded on approximately 
one percent of all days in the past five years.  The 8-hour federal standard has been 
exceeded four times for the same period. While ozone levels are still high, they are much 
lower than 10 to 20 years ago.  Attainment of all clean air standards in the project vicinity 
is not likely to occur soon, but the severity and frequency of violations is expected to 
continue to slowly decline during the current decade 
 

b. Measurements of carbon monoxide and nitrogen dioxide have shown very low baseline 
levels in comparison to standards. 

 
c. Respirable dust (PM-10) levels exceed the state standard on approximately 11 percent of 

measurement days, but the less stringent federal PM-10 standard has not been violated 
once for the same period. Year to year fluctuations of overall maximum 24-hour PM-10 
levels seem to follow no discernable trend, though 2011 had the lowest maximum 24-
hour concentration in recent history.  
 

d. A substantial fraction of PM-10 is comprised of ultra-small diameter particulates capable 
of being inhaled into deep lung tissue (PM-2.5).  Year 2010 and 2013 showed the fewest 
violations in recent years.  Both the frequency of violations of particulate standards, as 
well as high percentage of PM-2.5, are occasional air quality concerns in the project area.  
However, less than one percent of all days exceeded the current national 24-hour standard 
of 35 µg/m3 from 2009-2013. 

 
Although complete attainment of every clean air standard is not yet imminent, extrapolation of 
the steady improvement trend suggests that such attainment could occur within the reasonably 
near future. 
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Table 3  
 

Air Quality Monitoring Summary (2009-2013) 
(Number of Days Standards Were Exceeded, and  

Maximum Levels During Such Violations)  
(Entries shown as ratios = samples exceeding standard/samples taken) 

 
Pollutant/Standard 2009 2010 2011 2012 2013 
Ozone      

1-Hour > 0.09 ppm (S) 8 1 1 5 2 

8-Hour > 0.07 ppm (S) 6 1 1 6 3 

8- Hour > 0.075 ppm (F) 3 1 0 0 0 

Max. 1-Hour Conc. (ppm) 0.13 0.11 0.10 0.11 0.10 

Max. 8-Hour Conc. (ppm) 0.10 0.09 0.07 0.08 0.07 

Carbon Monoxide      

8-Hour > 9. ppm (S, F) 0 0 0 0 0 

Max 8-Hour Conc. (ppm) 2.1 1.9 2.4 2.2 2.0 

Nitrogen Dioxide      

1-Hour > 0.18 ppm (S) 0 0 0 0 0 

Max. 1-Hour Conc. (ppm) 0.10 0.08 0.09 0.08 0.08 

Inhalable Particulates (PM-10)      

24-Hour > 50 µg/m3 (S) 7/52 5/55 8/61 6/61 6/61 

24-Hour > 150 µg/m3 (F) 0/52 0/55 0/61 0/61 0/61 

Max. 24-Hr. Conc. (µg/m3) 72. 68. 63. 78. 76. 

Ultra-Fine Particulates (PM-2.5)      

24-Hour > 35 µg/m3  (F) 2/118 0/117 1/114 1/119 0/114 

Max. 24-Hr. Conc. (µg/m3) 71.0 34.9 41.2 45.3 29.1 
xx data not available 
 
S=State Standard 
F=Federal Standard 
 
Source: South Coast AQMD – Pico Rivera Air Monitoring Station for Ozone, CO, NOx and PM-2.5 
Azusa Monitoring Station for PM-10  
data: www.arb.ca.gov/adam/ 

http://www.arb.ca.gov/adam/�
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AIR QUALITY PLANNING 
 
The Federal Clean Air Act (1977 Amendments) required that designated agencies in any area of 
the nation not meeting national clean air standards must prepare a plan demonstrating the steps 
that would bring the area into compliance with all national standards.  The SCAB could not meet 
the deadlines for ozone, nitrogen dioxide, carbon monoxide, or PM-10. In the SCAB, the 
agencies designated by the governor to develop regional air quality plans are the SCAQMD and 
the Southern California Association of Governments (SCAG).  The two agencies first adopted an 
Air Quality Management Plan (AQMP) in 1979 and revised it several times as earlier attainment 
forecasts were shown to be overly optimistic. 
 
The 1990 Federal Clean Air Act Amendment (CAAA) required that all states with air-sheds with 
“serious” or worse ozone problems submit a revision to the State Implementation Plan (SIP).  
Amendments to the SIP have been proposed, revised and approved over the past decade.  The 
most current regional attainment emissions forecast for ozone precursors (ROG and NOx) and 
for carbon monoxide (CO) and for particulate matter are shown in Table 4.  Substantial 
reductions in emissions of ROG, NOx and CO are forecast to continue throughout the next 
several decades.  Unless new particulate control programs are implemented, PM-10 and PM-2.5 
are forecast to slightly increase. 

 
The Air Quality Management District (AQMD) adopted an updated clean air “blueprint” in 
August 2003.  The 2003 Air Quality Management Plan (AQMP) was approved by the EPA in 
2004.  The AQMP outlined the air pollution measures needed to meet federal health-based 
standards for ozone by 2010 and for particulates (PM-10) by 2006.  The 2003 AQMP was based 
upon the federal one-hour ozone standard which was revoked late in 2005 and replaced by an 8-
hour federal standard.  Because of the revocation of the hourly standard, a new air quality 
planning cycle was initiated. 
 
With re-designation of the air basin as non-attainment for the 8-hour ozone standard, a new 
attainment plan was developed.  This plan shifted most of the one-hour ozone standard 
attainment strategies to the 8-hour standard.  As previously noted, the attainment date was to 
“slip” from 2010 to 2021.  The updated attainment plan also includes strategies for ultimately 
meeting the federal PM-2.5 standard. 
 
Because projected attainment by 2021 requires control technologies that do not exist yet, the 
SCAQMD requested a voluntary “bump-up” from a “severe non-attainment” area to an “extreme 
non-attainment” designation for ozone.  The extreme designation will allow a longer time period 
for these technologies to develop.  If attainment cannot be demonstrated within the specified 
deadline without relying on “black-box” measures, EPA would have been required to impose 
sanctions on the region had the bump-up request not been approved.  In April 2010, the EPA 
approved the change in the non-attainment designation from “severe-17” to “extreme.”  This 
reclassification sets a later attainment deadline (2024), but also requires the air basin to adopt 
even more stringent emissions controls.   
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Table 4  

South Coast Air Basin Emissions Forecasts (Emissions in tons/day) 

Pollutant 2010a 2015b 2020b 2025b 

NOx 603 451 357 289 

VOC 544 429 400 393 

PM-10 160 155 161 165 

PM-2.5 71 67 67 68 

 
a2010 Base Year. 
bWith current emissions reduction programs and adopted growth forecasts. 
 
Source: California Air Resources Board, 2013 Almanac of Air Quality 
 
 
In other air quality attainment plan reviews, EPA has disapproved part of the SCAB PM-2.5 
attainment plan.  EPA stated that the current PM-2.5 attainment plan relies on PM-2.5 control 
regulations that have not yet been approved or implemented. It is expected that a number of rules 
that are pending approval will remove the identified deficiencies. If these issues are not resolved 
within the next several years, federal funding sanctions for transportation projects could result.  
The 2012 AQMP included in the ARB submittal to EPA as part of the California State 
Implementation Plan (SIP) is expected to remedy identified PM-2.5 planning deficiencies. 
 
The federal Clean Air Act requires that non-attainment air basins have EPA approved attainment 
plans in place. This requirement includes the federal one-hour ozone standard even though that 
standard was revoked around eight years ago.  There was no approved attainment plan for the 
one-hour federal ozone standard at the time of revocation. Through a legal quirk, the SCAQMD 
is now required to develop an AQMP for the long since revoked one-hour federal ozone 
standard. Because the 2012 AQMP contains a number of control measures for the 8-hour ozone 
standard that are equally effective for one-hour levels, the 2012 AQMP is believed to satisfy 
hourly attainment planning requirements.  
 
The proposed project does not directly relate to the AQMP in that there are no specific air quality 
programs or regulations governing water service improvement projects. Conformity with 
adopted plans, forecasts and programs relative to population, housing, employment and land use 
is the primary yardstick by which impact significance of planned growth is determined.  The 
SCAQMD, however, while acknowledging that the AQMP is a growth-accommodating 
document, does not favor designating regional impacts as less-than-significant just because the 
proposed development is consistent with regional growth projections.  Air quality impact 
significance for the proposed project has therefore been analyzed on a project-specific basis. 
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AIR QUALITY IMPACT 
 
STANDARDS OF SIGNIFICANCE 
 
Air quality impacts are considered “significant” if they cause clean air standards to be violated 
where they are currently met, or if they “substantially” contribute to an existing violation of 
standards.  Any substantial emissions of air contaminants for which there is no safe exposure, or 
nuisance emissions such as dust or odors, would also be considered a significant impact. 
 
Appendix G of the California CEQA Guidelines offers the following five tests of air quality 
impact significance.  A project would have a potentially significant impact if it: 
 
a. Conflicts with or obstructs implementation of the applicable air quality plan. 
 
b. Violates any air quality standard or contributes substantially to an existing or projected air 

quality violation. 
 
c. Results in a cumulatively considerable net increase of any criteria pollutants for which the 

project region is non-attainment under an applicable federal or state ambient air quality 
standard (including releasing emissions which exceed quantitative thresholds for ozone 
precursors). 

 
d. Exposes sensitive receptors to substantial pollutant concentrations. 

 
e. Creates objectionable odors affecting a substantial number of people. 

 
Primary Pollutants 
 
Air quality impacts generally occur on two scales of motion.  Near an individual source of 
emissions or a collection of sources such as a crowded intersection or parking lot, levels of those 
pollutants that are emitted in their already unhealthful form will be highest.  Carbon monoxide 
(CO) is an example of such a pollutant.  Primary pollutant impacts can generally be evaluated 
directly in comparison to appropriate clean air standards.  Violations of these standards where 
they are currently met, or a measurable worsening of an existing or future violation, would be 
considered a significant impact.  Many particulates, especially fugitive dust emissions, are also 
primary pollutants.  Because of the non-attainment status of the South Coast Air Basin (SCAB) 
for PM-10, an aggressive dust control program is required to control fugitive dust during project 
construction. 
 
Secondary Pollutants 
 
Many pollutants, however, require time to transform from a more benign form to a more 
unhealthful contaminant.  Their impact occurs regionally far from the source.  Their incremental 
regional impact is minute on an individual basis and cannot be quantified except through 
complex photochemical computer models.  Analysis of significance of such emissions is based 
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upon a specified amount of emissions (pounds, tons, etc.) even though there is no way to 
translate those emissions directly into a corresponding ambient air quality impact. 
 
Because of the chemical complexity of primary versus secondary pollutants, the SCAQMD has 
designated significant emissions levels as surrogates for evaluating regional air quality impact 
significance independent of chemical transformation processes.  Projects with daily emissions 
that exceed any of the following emission thresholds are recommended by the SCAQMD to be 
considered significant under CEQA guidelines. 
 

Table 5 
Daily Emissions Thresholds 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Source: SCAQMD CEQA Air Quality Handbook, November, 1993 Rev. 
  
Additional Indicators 
 
In its CEQA Handbook, the SCAQMD also states that additional indicators should be used as 
screening criteria to determine the need for further analysis with respect to air quality.  The 
additional indicators are as follows:  
  

• Project could interfere with the attainment of the federal or state ambient air quality 
standards by either violating or contributing to an existing or projected air quality 
violation 

 
• Project could result in population increases within the regional statistical area which 

would be in excess of that projected in the AQMP and in other than planned locations for 
the project’s build-out year. 

 
• Project could generate vehicle trips that cause a CO hot spot. 

 
The SCAQMD CEQA Handbook also identifies various secondary significance criteria related to 
toxic, hazardous or odorous air contaminants.  Except for the small diameter particulate matter 
(“PM-2.5”) fraction of diesel exhaust generated by heavy construction equipment and project-
related diesel truck traffic, there are no secondary impact indicators associated with project 
construction or operations. 
 

Pollutant Construction Operations 
ROG 75 55 
NOx 100 55 
CO 550 550 

PM-10 150 150 
PM-2.5 55 55 

SOx 150 150 
Lead 3 3 
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For PM-2.5 exhaust emissions, recently adopted policies require the gradual conversion of 
delivery fleets to diesel alternatives, or the use of “clean” diesel if their emissions are 
demonstrated to be as low as those from alternative fuels.  Because health risks from toxic air 
contaminants (TAC’s) are cumulative over an assumed 70-year lifespan, measurable off-site 
public health risk from diesel TAC exposure would occur for only a brief portion of a project 
lifetime, and only in dilute quantity. 
 
SENSITIVE RECEPTORS 
 
Air quality impacts are analyzed relative to those persons with the greatest sensitivity to air 
pollution exposure. Such persons are called “sensitive receptors.” Sensitive population groups 
include young children, the elderly and the acutely and chronically ill (especially those with 
cardio-respiratory disease). Residential areas adjacent to a proposed site are considered to be 
sensitive to air pollution exposure because they may be occupied for extended periods, and 
residents may be outdoors when exposure is highest. There are existing residences adjacent to 
the project site on three sides and across the street on the fourth side. 
 
CONSTRUCTION ACTIVITY IMPACTS 
 
Dust is typically the primary concern during construction of new buildings.  Because such 
emissions are not amenable to collection and discharge through a controlled source, they are 
called "fugitive emissions.”  Emission rates vary as a function of many parameters (soil silt, soil 
moisture, wind speed, area disturbed, number of vehicles, depth of disturbance or excavation, 
etc.).  These parameters are not known with any reasonable certainty prior to project 
development and may change from day to day.  Any assignment of specific parameters to an 
unknown future date is speculative and conjectural. 
 
Because of the inherent uncertainty in the predictive factors for estimating fugitive dust 
generation, regulatory agencies typically use one universal "default" factor based on the area 
disturbed assuming that all other input parameters into emission rate prediction fall into 
midrange average values.  This assumption may or may not be totally applicable to site-specific 
conditions on the proposed project site.  As noted previously, emissions estimation for project-
specific fugitive dust sources is therefore characterized by a considerable degree of imprecision. 
 
CalEEMod was developed by the SCAQMD to provide a model by which to calculate both 
construction emissions and operational emissions from a variety of land use projects.  It 
calculates both the daily maximum and annual average emissions for criteria pollutants as well as 
total or annual greenhouse gas (GHG) emissions. 
 
Although exhaust emissions will result from on and off-site heavy equipment, the exact types 
and numbers of equipment will vary among contractors such that such emissions cannot be 
quantified with certainty. Estimated construction emissions were modeled using 
CalEEMod2013.2.2 to identify maximum daily emissions for each pollutant during project 
construction for the following activities:  
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• Demolition and grading includes demolishing two existing homes and the existing steel 
water storage reservoir. This is expected to take 6 months. 

 
• A new well will be bored/drilled approximately 800 feet deep. It will have a submersible 

motor on top of a 4-foot by 4-foot concrete pedestal. A concrete pad and well building 
will then be constructed. Construction of this housing is expected to take approximately 2 
months. 

 
• Two reservoirs will be constructed, a new 0.7 MG steel water storage reservoir and a 0.29 

MG replacement reservoir.  
 

• Installation of piping will be completed in approximately 1 month. 
 
The project construction activities were assumed to occur sequentially. Each of these activities 
was modeled independently using the prototype construction equipment fleet and schedule as 
indicated in Table 6. 

 
Table 6 

Grading and Drainage CalEEMod Construction Activity Equipment Fleet  

Demo (two homes, reservoir) 
Grading (3 month) 

 

1 Tractor/Loader/Backhoe 
1 Concrete Saw 
1 Dozer 
1 Excavator 
1 Welder 

 
Well Construction CalEEMod Construction Activity Equipment Fleet  

Well Bore and Drill (1 months) 
1 Drill Rig 
1 Pump 
1 Welder 

Well Building (2 months) 
1 Forklift 
1 Tractor/Loader/Backhoe 
1 Generator Set 

 
 

Reservoir Construction CalEEMod Construction Activity Equipment Fleet  

Construct (3 months) 

1 Forklift 
1 Tractor/Loader/Backhoe 
2 Welders 
1 Gen Set 
1 Crane 
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Piping Installation and Drainage CalEEMod Construction Activity Equipment Fleet 

Piping and Drainage Improvements 
(1 month) 

1 Forklift 
1 Tractor/Loader/Backhoe 
1 Welder 
1 Compactor 
1 Trencher 

 
 
Utilizing this indicated equipment fleet shown in Tables 6 the following worst case daily 
construction emissions are calculated by CalEEMod and are listed in Table 7.  

 
Table 7 

 Construction Activity Emissions  
Maximum Daily Emissions (pounds/day) 

Maximal Construction 
Emissions 2016 ROG NOx CO SO2 PM-10  PM-2.5 

Demo and Grading 2.9 26.6 21.6 0.0 1.7 1.5 
Well Construction 1.3 11.2 8.2 0.0 1.6 0.6 
Reservoir Construction 2.4 18.0 14.0 0.0 1.6 1.2 
Pipe Installation 1.3 9.2 7.6 0.0 2.9 1.8 

SCAQMD Thresholds 75 100 550 150 150 55 
 
 

Peak daily construction activity emissions are estimated to be below SCAQMD CEQA 
thresholds without the need for added mitigation. The margin of safety between maximum 
equipment exhaust emissions and SCAQMD CEQA significance thresholds is sufficiently large 
such that even if several activities were to occur simultaneously, their cumulative emissions 
would be below the most stringent significance standards. 
 
Construction equipment exhaust contains carcinogenic compounds within the diesel exhaust 
particulates.  The toxicity of diesel exhaust is evaluated relative to a 24-hour per day, 365 days 
per year, 70-year lifetime exposure.  The SCAQMD does not generally require the analysis of 
construction-related diesel emissions relative to health risk due to the short period for which the 
majority of diesel exhaust would occur. Health risk analyses are typically assessed over a 9-, 30-, 
or 70-year timeframe and not over a relatively brief construction period due to the lack of health 
risk associated with such a brief exposure.  
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LOCALIZED SIGNIFICANCE THRESHOLDS  
 
The SCAQMD has developed analysis parameters to evaluate ambient air quality on a local level 
in addition to the more regional emissions-based thresholds of significance.  These analysis 
elements are called Localized Significance Thresholds (LSTs).  LSTs were developed in 
response to Governing Board’s Environmental Justice Enhancement Initiative 1-4 and the LST 
methodology was provisionally adopted in October 2003 and formally approved by SCAQMD’s 
Mobile Source Committee in February 2005.   
 
Use of an LST analysis for a project is optional.  For the proposed project, the primary source of 
possible LST impact would be during construction. LSTs are applicable for a sensitive receptor 
where it is possible that an individual could remain for 24 hours such as a residence, hospital or 
convalescent facility.  
 
LSTs are only applicable to the following criteria pollutants: oxides of nitrogen (NOx), carbon 
monoxide (CO), and particulate matter (PM-10 and PM-2.5).  LSTs represent the maximum 
emissions from a project that are not expected to cause or contribute to an exceedance of the 
most stringent applicable federal or state ambient air quality standard, and are developed based 
on the ambient concentrations of that pollutant for each source receptor area and distance to the 
nearest sensitive receptor. 
 
LST pollutant screening level concentration data is currently published for 1, 2 and 5 acre sites 
for varying distances. For this site, the most stringent standards for a 1 acre site were used. LST 
screening tables are available for 25, 50, 100, 200 and 500 meter source-receptor distances. For 
this project the most stringent 25 meter distance was used to reflect adjacent residences.   
 
The following thresholds and emissions in Table 8 are therefore determined (pounds per day):  

 
Table 8 

LST and Project Emissions (pounds/day) 
LST  1.0 acre/25 meters 
East San Gabriel Valley CO NOx PM-10 PM-2.5 

LST Threshold  623 89 5 3 
Max On-Site Emissions 22 27 3 2 
CalEEMod Output in Appendix  
 
LSTs were compared to the maximum daily construction activities.  As seen above, emissions 
will meet the LST for construction threshold.  LST impacts are less-than-significant. 
 
 
OPERATIONAL IMPACTS 
 
Operational air pollution emissions will be minimal. Electrical generation of power will be used 
for pumping.  Electrical consumption has no single uniquely related air pollution emissions 
source because power is supplied to and drawn from a regional grid.  Electrical power is 
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generated regionally by a combination of non-combustion (nuclear, hydroelectric, solar, wind, 
geothermal, etc.) and fossil fuel combustion sources.  There is no direct nexus between 
consumption and the type of power source or the air basin where the source is located. 
Operational air pollution emissions from electrical generation are therefore not attributable on a 
project-specific basis. 
 
ODOR IMPACTS 
 
Project operations (pumping, treatment and storage) are an essentially closed system with 
negligible odor potential. The reservoir will be designed with adequate freeboard (head space 
between the top of the water and the roof) to contain any surges without forcing the emergency 
vents to open.  
 
The chlorination system will utilize sodium hypochlorite (NaOH) for disinfection. NaOH is sold 
commercially as household bleach. Bleach has a noticable odor, but it will be injected into the 
water stream and have no airborne pathways.  
 
During reservoir construction, odors will be briefly detectable during application of the interior 
epoxy coating and outdoor paint application on the reservoir shell.  Good painting practice (low 
wind speeds and high efficiency sprayers) will minimize odor or overspray and paint transport. 
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CONSTRUCTION EMISSIONS MITIGATION 
 
Construction activities are not anticipated to cause dust emissions to exceed SCAQMD CEQA 
thresholds. Nevertheless, fugitive dust emissions minimization through enhanced dust control 
measures is recommended for use because of the non-attainment status of the air basin for PM-
10 and PM-2.5 and proximity of adjacent residential uses. Recommended measures include: 
 
Fugitive Dust Control   
 
 

• Apply soil stabilizers or moisten inactive areas. 

• Prepare a high wind dust control plan. 

• Address previously disturbed areas if subsequent construction is delayed. 

• Water exposed surfaces as needed to avoid visible dust leaving the construction site 
(typically 2-3 times/day). 

• Cover all stock piles with tarps at the end of each day or as needed. 

• Provide water spray during loading and unloading of earthen materials. 

• Minimize in-out traffic from construction zone 

• Cover all trucks hauling dirt, sand, or loose material and require all trucks to maintain at 
least two feet of freeboard 

• Sweep streets daily if visible soil material is carried out from the construction site 
 

Similarly, ozone precursor emissions (ROG and NOx) are calculated to be below SCAQMD 
CEQA thresholds during construction. However, because of the regional non-attainment for 
photochemical smog, the use of reasonably available control measures for diesel exhaust is 
recommended. Combustion emissions control includes: 

 

Exhaust Emissions Control   
 

• Utilize well-tuned off-road construction equipment. 

• Establish a preference for contractors using Tier 3 or better heavy equipment. 

• Enforce 5-minute idling limits for both on-road trucks and off-road equipment. 
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GREENHOUSE GAS EMISSIONS 
 
“Greenhouse gases” (so called because of their role in trapping heat near the surface of the earth) 
emitted by human activity are implicated in global climate change, commonly referred to as 
“global warming.” These greenhouse gases contribute to an increase in the temperature of the 
earth’s atmosphere by transparency to short wavelength visible sunlight, but near opacity to 
outgoing terrestrial long wavelength heat radiation in some parts of the infrared spectrum. The 
principal greenhouse gases (GHGs) are carbon dioxide, methane, nitrous oxide, ozone, and water 
vapor.  For purposes of planning and regulation, Section 15364.5 of the California Code of 
Regulations defines GHGs to include carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride.  Fossil fuel consumption in the 
transportation sector (on-road motor vehicles, off-highway mobile sources, and aircraft) is the 
single largest source of GHG emissions, accounting for approximately half of GHG emissions 
globally.  Industrial and commercial sources are the second largest contributors of GHG 
emissions with about one-fourth of total emissions.  
 
California has passed several bills and the Governor has signed at least three executive orders 
regarding greenhouse gases.  GHG statues and executive orders (EO) include AB 32, SB 1368, 
EO S-03-05, EO S-20-06 and EO S-01-07. 
 
AB 32 is one of the most significant pieces of environmental legislation that California has 
adopted.  Among other things, it is designed to maintain California’s reputation as a “national 
and international leader on energy conservation and environmental stewardship.”  It will have 
wide-ranging effects on California businesses and lifestyles as well as far reaching effects on 
other states and countries.  A unique aspect of AB 32, beyond its broad and wide-ranging 
mandatory provisions and dramatic GHG reductions are the short time frames within which it 
must be implemented.  Major components of the AB 32 include: 
 

• Require the monitoring and reporting of GHG emissions beginning with sources or 
categories of sources that contribute the most to statewide emissions. 

• Requires immediate “early action” control programs on the most readily controlled GHG 
sources. 

• Mandates that by 2020, California’s GHG emissions be reduced to 1990 levels. 

• Forces an overall reduction of GHG gases in California by 25-40%, from business as 
usual, to be achieved by 2020. 

• Must complement efforts to achieve and maintain federal and state ambient air quality 
standards and to reduce toxic air contaminants. 

 
Statewide, the framework for developing the implementing regulations for AB 32 is under way.  
Maximum GHG reductions are expected to derive from increased vehicle fuel efficiency, from 
greater use of renewable energy and from increased structural energy efficiency. Additionally, 
through the California Climate Action Registry (CCAR now called the Climate Action Reserve), 
general and industry-specific protocols for assessing and reporting GHG emissions have been 
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developed.  GHG sources are categorized into direct sources (i.e. company owned) and indirect 
sources (i.e. not company owned).  Direct sources include combustion emissions from on-and 
off-road mobile sources, and fugitive emissions.  Indirect sources include off-site electricity 
generation and non-company owned mobile sources. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
In response to the requirements of SB97, the State Resources Agency developed guidelines for 
the treatment of GHG emissions under CEQA.  These new guidelines became state laws as part 
of Title 14 of the California Code of Regulations in March, 2010.  The CEQA Appendix G 
guidelines were modified to include GHG as a required analysis element.  A project would have 
a potentially significant impact if it: 
 

• Generates GHG emissions, directly or indirectly, that may have a significant impact on 
the environment, or, 

 
• Conflicts with an applicable plan, policy or regulation adopted to reduce GHG emissions. 

 
 
Section 15064.4 of the Code specifies how significance of GHG emissions is to be evaluated.  
The process is broken down into quantification of project-related GHG emissions, making a 
determination of significance, and specification of any appropriate mitigation if impacts are 
found to be potentially significant.  At each of these steps, the new GHG guidelines afford the 
lead agency with substantial flexibility. 
 
Emissions identification may be quantitative, qualitative or based on performance standards.  
CEQA guidelines allow the lead agency to “select the model or methodology it considers most 
appropriate.” The most common practice for transportation/combustion GHG emissions 
quantification is to use a computer model such as CalEEMod, as was used in the ensuing 
analysis. 
 
The significance of those emissions then must be evaluated; the selection of a threshold of 
significance must take into consideration what level of GHG emissions would be cumulatively 
considerable.  The guidelines are clear that they do not support a zero net emissions threshold.  If 
the lead agency does not have sufficient expertise in evaluating GHG impacts, it may rely on 
thresholds adopted by an agency with greater expertise.   
 
On December 5, 2008 the SCAQMD Governing Board adopted an Interim quantitative GHG 
Significance Threshold for industrial projects where the SCAQMD is the lead agency (e.g., 
stationary source permit projects, rules, plans, etc.) of 10,000 Metric Tons MT CO2 
equivalent/year. As part of the Interim GHG Significance Threshold development process for 
industrial projects, the SCAQMD established a working group of stakeholders that also 
considered thresholds for commercial or residential projects. A recommendation of a 
significance threshold of 3,000 MT per year of GHG emissions for non-industrial uses was 
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developed, but never formally adopted.  Because water treatment is an “industrial” activity, the 
10,000 MT/year threshold has been used as a guideline for this analysis.  
 
 
PROJECT RELATED GHG EMISSIONS GENERATION 
 
Construction Activity GHG Emissions 
 
The build-out timetable for this project is assumed to be one year for the intense construction 
activities. During project construction, the CalEEMod2013.2.2 computer model predicts that the 
construction activities will generate the annual CO2e emissions identified in Table 9.  

 

Table 9 
Construction Emissions (Metric Tons CO2e)* 

2016 CO2e 
Demo and Grading 76.2 
Well Construction 40.6 
Reservoir Construction 64.1 
Pipe Installation 9.8 
Total 190.7 

Amortized  6.4 
   *CalEEMod Output provided in appendix 
 
SCAQMD GHG emissions policy from construction activities is to amortize emissions over a 
30-year lifetime. The amortized level is also provided.  GHG impacts from construction are 
considered individually less-than-significant. 
 
Operational GHG Emissions 
 
Except for minor system maintenance, the only operational source of GHG emissions would be 
associated with pump station operations.  Electricity is generated from a variety of resources at 
various locations in the western United States. The California Climate Action Registry Protocol 
(2009) states that each megawatt-hour (MW-HR) of electricity consumption in California results 
in the release of 0.331 MT of CO2(e). 
 
The proposed pumps are expected to consume an annual average of 1,500,000 kilowatt-hour 
(kWh) per year in increased project electrical consumption.  Electricity use will result in GHG 
emissions from the fossil fueled fraction of Southern California’s electrical resource calculated 
as follows: 

1,500 MWH/year x 0.331 MT/MWH = 496 MT/year 
 
The screening threshold of 10,000 MT of CO2(e) GHG emissions will not be exceeded.  Both the 
construction and operations GHG emissions are far below the 10,000 MT CO2(e) advisory 
threshold for impact significance.   
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APPENDIX 
 

CALEEMOD2013.2.2 COMPUTER MODEL OUTPUT 
 

 GRADING AND DEMOLITION 
 RESERVOIR CONSTRUCTION 
 WELL CONSTRUCTION 
 PIPE INSTALLATION 

 



 
 



Project Characteristics - 

Land Use - Approximately 1 Acre

Construction Phase - 3 months

Demolition - 3,000 sf building demo

Grading - 

Off-road Equipment - 1 concrete saw, 1 dozer, 1 loader/backhoe, 1 excavator, 1 welder

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Summer

Plant 1 Demo and Grading

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:45 PMPage 1 of 12



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 10.00 65.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment OffRoadEquipmentType Excavators

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblProjectCharacteristics OperationalYear 2014 2016

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:45 PMPage 2 of 12



2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 2.9975 26.5664 21.6193 0.0262 0.1945 1.5163 1.7108 0.0464 1.4313 1.4777 0.0000 2,580.555
4

2,580.555
4

0.6044 0.0000 2,593.247
6

Total 2.9975 26.5664 21.6193 0.0262 0.1945 1.5163 1.7108 0.0464 1.4313 1.4777 0.0000 2,580.555
4

2,580.555
4

0.6044 0.0000 2,593.247
6

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 2.9975 26.5664 21.6193 0.0262 0.1695 1.5163 1.6858 0.0427 1.4313 1.4739 0.0000 2,580.555
4

2,580.555
4

0.6044 0.0000 2,593.247
6

Total 2.9975 26.5664 21.6193 0.0262 0.1695 1.5163 1.6858 0.0427 1.4313 1.4739 0.0000 2,580.555
4

2,580.555
4

0.6044 0.0000 2,593.247
6

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 12.84 0.00 1.46 8.14 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:45 PMPage 3 of 12



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2016 3/31/2016 5 65 Demo and Grading

OffRoad Equipment

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

Demolition Excavators 1 6.00 162 0.38

Demolition Welders 1 6.00 46 0.45

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 255 0.40

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 5 13.00 0.00 14.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:45 PMPage 5 of 12



3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0454 0.0000 0.0454 6.8800e-
003

0.0000 6.8800e-
003

0.0000 0.0000

Off-Road 2.9397 26.4391 20.7342 0.0242 1.5141 1.5141 1.4293 1.4293 2,409.884
1

2,409.884
1

0.5964 2,422.407
3

Total 2.9397 26.4391 20.7342 0.0242 0.0454 1.5141 1.5596 6.8800e-
003

1.4293 1.4362 2,409.884
1

2,409.884
1

0.5964 2,422.407
3

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:45 PMPage 6 of 12



3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 3.7100e-
003

0.0596 0.0419 1.6000e-
004

3.7500e-
003

9.2000e-
004

4.6700e-
003

1.0300e-
003

8.5000e-
004

1.8800e-
003

16.0256 16.0256 1.1000e-
004

16.0280

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

Worker 0.0541 0.0677 0.8432 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6457 154.6457 7.9300e-
003

154.8122

Total 0.0578 0.1273 0.8851 2.0000e-
003

0.1491 2.1300e-
003

0.1512 0.0396 1.9700e-
003

0.0415 170.6713 170.6713 8.0400e-
003

170.8403

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0204 0.0000 0.0204 3.1000e-
003

0.0000 3.1000e-
003

0.0000 0.0000

Off-Road 2.9397 26.4391 20.7342 0.0242 1.5141 1.5141 1.4293 1.4293 0.0000 2,409.884
1

2,409.884
1

0.5964 2,422.407
3

Total 2.9397 26.4391 20.7342 0.0242 0.0204 1.5141 1.5346 3.1000e-
003

1.4293 1.4324 0.0000 2,409.884
1

2,409.884
1

0.5964 2,422.407
3

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 3.7100e-
003

0.0596 0.0419 1.6000e-
004

3.7500e-
003

9.2000e-
004

4.6700e-
003

1.0300e-
003

8.5000e-
004

1.8800e-
003

16.0256 16.0256 1.1000e-
004

16.0280

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

Worker 0.0541 0.0677 0.8432 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6457 154.6457 7.9300e-
003

154.8122

Total 0.0578 0.1273 0.8851 2.0000e-
003

0.1491 2.1300e-
003

0.1512 0.0396 1.9700e-
003

0.0415 170.6713 170.6713 8.0400e-
003

170.8403

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Project Characteristics - 

Land Use - Approximately 1 Acre

Construction Phase - 3 months

Demolition - 3,000 sf building demo

Grading - 

Off-road Equipment - 1 concrete saw, 1 dozer, 1 loader/backhoe, 1 excavator, 1 welder

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Annual

Plant 1 Demo and Grading

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 10.00 65.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment OffRoadEquipmentType Excavators

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblProjectCharacteristics OperationalYear 2014 2016
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0974 0.8638 0.7013 8.5000e-
004

6.2300e-
003

0.0493 0.0555 1.4900e-
003

0.0465 0.0480 0.0000 75.8667 75.8667 0.0178 0.0000 76.2409

Total 0.0974 0.8638 0.7013 8.5000e-
004

6.2300e-
003

0.0493 0.0555 1.4900e-
003

0.0465 0.0480 0.0000 75.8667 75.8667 0.0178 0.0000 76.2409

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0974 0.8638 0.7013 8.5000e-
004

5.4200e-
003

0.0493 0.0547 1.3600e-
003

0.0465 0.0479 0.0000 75.8666 75.8666 0.0178 0.0000 76.2408

Total 0.0974 0.8638 0.7013 8.5000e-
004

5.4200e-
003

0.0493 0.0547 1.3600e-
003

0.0465 0.0479 0.0000 75.8666 75.8666 0.0178 0.0000 76.2408

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 13.00 0.00 1.46 8.72 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2016 3/31/2016 5 65 Demo and Grading

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Acres of Grading (Site Preparation Phase): 0
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3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads

OffRoad Equipment

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

Demolition Excavators 1 6.00 162 0.38

Demolition Welders 1 6.00 46 0.45

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 255 0.40

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 5 13.00 0.00 14.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 1.4800e-
003

0.0000 1.4800e-
003

2.2000e-
004

0.0000 2.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0955 0.8593 0.6739 7.9000e-
004

0.0492 0.0492 0.0465 0.0465 0.0000 71.0518 71.0518 0.0176 0.0000 71.4211

Total 0.0955 0.8593 0.6739 7.9000e-
004

1.4800e-
003

0.0492 0.0507 2.2000e-
004

0.0465 0.0467 0.0000 71.0518 71.0518 0.0176 0.0000 71.4211

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.3000e-
004

2.0400e-
003

1.5300e-
003

1.0000e-
005

1.2000e-
004

3.0000e-
005

1.5000e-
004

3.0000e-
005

3.0000e-
005

6.0000e-
005

0.0000 0.4720 0.4720 0.0000 0.0000 0.4721

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

Worker 1.6900e-
003

2.4900e-
003

0.0259 6.0000e-
005

4.6400e-
003

4.0000e-
005

4.6700e-
003

1.2300e-
003

4.0000e-
005

1.2700e-
003

0.0000 4.3429 4.3429 2.3000e-
004

0.0000 4.3478

Total 1.8200e-
003

4.5300e-
003

0.0274 7.0000e-
005

4.7600e-
003

7.0000e-
005

4.8200e-
003

1.2600e-
003

7.0000e-
005

1.3300e-
003

0.0000 4.8149 4.8149 2.3000e-
004

0.0000 4.8199

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 6.6000e-
004

0.0000 6.6000e-
004

1.0000e-
004

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0955 0.8593 0.6739 7.9000e-
004

0.0492 0.0492 0.0465 0.0465 0.0000 71.0517 71.0517 0.0176 0.0000 71.4210

Total 0.0955 0.8593 0.6739 7.9000e-
004

6.6000e-
004

0.0492 0.0499 1.0000e-
004

0.0465 0.0466 0.0000 71.0517 71.0517 0.0176 0.0000 71.4210

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.3000e-
004

2.0400e-
003

1.5300e-
003

1.0000e-
005

1.2000e-
004

3.0000e-
005

1.5000e-
004

3.0000e-
005

3.0000e-
005

6.0000e-
005

0.0000 0.4720 0.4720 0.0000 0.0000 0.4721

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

Worker 1.6900e-
003

2.4900e-
003

0.0259 6.0000e-
005

4.6400e-
003

4.0000e-
005

4.6700e-
003

1.2300e-
003

4.0000e-
005

1.2700e-
003

0.0000 4.3429 4.3429 2.3000e-
004

0.0000 4.3478

Total 1.8200e-
003

4.5300e-
003

0.0274 7.0000e-
005

4.7600e-
003

7.0000e-
005

4.8200e-
003

1.2600e-
003

7.0000e-
005

1.3300e-
003

0.0000 4.8149 4.8149 2.3000e-
004

0.0000 4.8199

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 12:50 PMPage 11 of 17



6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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Project Characteristics - 

Land Use - Erection of steel reservoirs

Construction Phase - 3 months construction

Off-road Equipment - 1 forklift, 1 loader/backhoe, 2 welders, 1 gen set, 1 crane

Trips and VMT - 40 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Summer

Plant 1 Reservoir Construction

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

100 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

50 0

tblConstructionPhase NumDays 100.00 65.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentType Generator Sets

tblOffRoadEquipment OffRoadEquipmentType Cranes

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 0.00 40.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 2.4187 17.9638 13.9658 0.0233 0.4471 1.1480 1.5951 0.1186 1.0946 1.2132 0.0000 2,188.740
1

2,188.740
1

0.3979 0.0000 2,197.097
0

Total 2.4187 17.9638 13.9658 0.0233 0.4471 1.1480 1.5951 0.1186 1.0946 1.2132 0.0000 2,188.740
1

2,188.740
1

0.3979 0.0000 2,197.097
0

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 2.4187 17.9638 13.9658 0.0233 0.4471 1.1480 1.5951 0.1186 1.0946 1.2132 0.0000 2,188.740
1

2,188.740
1

0.3979 0.0000 2,197.097
0

Total 2.4187 17.9638 13.9658 0.0233 0.4471 1.1480 1.5951 0.1186 1.0946 1.2132 0.0000 2,188.740
1

2,188.740
1

0.3979 0.0000 2,197.097
0

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Building Construction Building Construction 1/1/2016 3/31/2016 5 65

OffRoad Equipment

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

Building Construction Welders 1 8.00 46 0.45

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 226 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Building Construction 5 40.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2522 17.7555 11.3713 0.0176 1.1442 1.1442 1.0912 1.0912 1,712.907
1

1,712.907
1

0.3736 1,720.751
7

Total 2.2522 17.7555 11.3713 0.0176 1.1442 1.1442 1.0912 1.0912 1,712.907
1

1,712.907
1

0.3736 1,720.751
7

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads
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3.2 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.1665 0.2083 2.5945 5.6700e-
003

0.4471 3.7400e-
003

0.4508 0.1186 3.4400e-
003

0.1220 475.8330 475.8330 0.0244 476.3453

Total 0.1665 0.2083 2.5945 5.6700e-
003

0.4471 3.7400e-
003

0.4508 0.1186 3.4400e-
003

0.1220 475.8330 475.8330 0.0244 476.3453

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2522 17.7555 11.3713 0.0176 1.1442 1.1442 1.0912 1.0912 0.0000 1,712.907
1

1,712.907
1

0.3736 1,720.751
7

Total 2.2522 17.7555 11.3713 0.0176 1.1442 1.1442 1.0912 1.0912 0.0000 1,712.907
1

1,712.907
1

0.3736 1,720.751
7

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.2 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.1665 0.2083 2.5945 5.6700e-
003

0.4471 3.7400e-
003

0.4508 0.1186 3.4400e-
003

0.1220 475.8330 475.8330 0.0244 476.3453

Total 0.1665 0.2083 2.5945 5.6700e-
003

0.4471 3.7400e-
003

0.4508 0.1186 3.4400e-
003

0.1220 475.8330 475.8330 0.0244 476.3453

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Project Characteristics - 

Land Use - Erection of steel reservoirs

Construction Phase - 3 months construction

Off-road Equipment - 1 forklift, 1 loader/backhoe, 2 welders, 1 gen set, 1 crane

Trips and VMT - 40 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Annual

Plant 1 Reservoir Construction

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

100 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

50 0

tblConstructionPhase NumDays 100.00 65.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentType Generator Sets

tblOffRoadEquipment OffRoadEquipmentType Cranes

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 0.00 40.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0784 0.5847 0.4492 7.5000e-
004

0.0143 0.0373 0.0516 3.7900e-
003

0.0356 0.0394 0.0000 63.8652 63.8652 0.0117 0.0000 64.1116

Total 0.0784 0.5847 0.4492 7.5000e-
004

0.0143 0.0373 0.0516 3.7900e-
003

0.0356 0.0394 0.0000 63.8652 63.8652 0.0117 0.0000 64.1116

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0784 0.5847 0.4492 7.5000e-
004

0.0143 0.0373 0.0516 3.7900e-
003

0.0356 0.0394 0.0000 63.8651 63.8651 0.0117 0.0000 64.1115

Total 0.0784 0.5847 0.4492 7.5000e-
004

0.0143 0.0373 0.0516 3.7900e-
003

0.0356 0.0394 0.0000 63.8651 63.8651 0.0117 0.0000 64.1115

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Building Construction Building Construction 1/1/2016 3/31/2016 5 65

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Acres of Grading (Site Preparation Phase): 0
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3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads

OffRoad Equipment

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

Building Construction Welders 1 8.00 46 0.45

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 226 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Building Construction 5 40.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.5771 0.3696 5.7000e-
004

0.0372 0.0372 0.0355 0.0355 0.0000 50.5025 50.5025 0.0110 0.0000 50.7338

Total 0.0732 0.5771 0.3696 5.7000e-
004

0.0372 0.0372 0.0355 0.0355 0.0000 50.5025 50.5025 0.0110 0.0000 50.7338

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.2100e-
003

7.6500e-
003

0.0796 1.8000e-
004

0.0143 1.2000e-
004

0.0144 3.7900e-
003

1.1000e-
004

3.9000e-
003

0.0000 13.3627 13.3627 7.2000e-
004

0.0000 13.3778

Total 5.2100e-
003

7.6500e-
003

0.0796 1.8000e-
004

0.0143 1.2000e-
004

0.0144 3.7900e-
003

1.1000e-
004

3.9000e-
003

0.0000 13.3627 13.3627 7.2000e-
004

0.0000 13.3778

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.2 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0732 0.5771 0.3696 5.7000e-
004

0.0372 0.0372 0.0355 0.0355 0.0000 50.5024 50.5024 0.0110 0.0000 50.7337

Total 0.0732 0.5771 0.3696 5.7000e-
004

0.0372 0.0372 0.0355 0.0355 0.0000 50.5024 50.5024 0.0110 0.0000 50.7337

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.2100e-
003

7.6500e-
003

0.0796 1.8000e-
004

0.0143 1.2000e-
004

0.0144 3.7900e-
003

1.1000e-
004

3.9000e-
003

0.0000 13.3627 13.3627 7.2000e-
004

0.0000 13.3778

Total 5.2100e-
003

7.6500e-
003

0.0796 1.8000e-
004

0.0143 1.2000e-
004

0.0144 3.7900e-
003

1.1000e-
004

3.9000e-
003

0.0000 13.3627 13.3627 7.2000e-
004

0.0000 13.3778

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 1:18 PMPage 15 of 17



8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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Project Characteristics - 

Land Use - well drilling and building construction

Construction Phase - Drilling: 1 month, Building Structure: 2 months

Off-road Equipment - Building Construction: 1 forklift, 1 loader/backhoe, 1 gen set

Off-road Equipment - Drilling: 1 Bore/Drill Rig, 1 Pump, 1 Welder

Trips and VMT - 20 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Summer

Plant 1 Well

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 0.25 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 44.00

tblConstructionPhase NumDays 2.00 21.00

tblConstructionPhase PhaseEndDate 1/29/2016 1/31/2016

tblLandUse LotAcreage 0.00 0.25

tblOffRoadEquipment OffRoadEquipmentType Generator Sets

tblOffRoadEquipment OffRoadEquipmentType Bore/Drill Rigs

tblOffRoadEquipment OffRoadEquipmentType Pumps

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Building Construction

tblOffRoadEquipment PhaseName Drilling

tblOffRoadEquipment PhaseName Drilling

tblOffRoadEquipment PhaseName Drilling

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 10.00 20.00

tblTripsAndVMT WorkerTripNumber 0.00 20.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 1.3812 11.1609 8.1926 0.0194 0.9763 0.6291 1.5595 0.4731 0.5991 1.0438 0.0000 1,872.432
1

1,872.432
1

0.3715 0.0000 1,880.233
5

Total 1.3812 11.1609 8.1926 0.0194 0.9763 0.6291 1.5595 0.4731 0.5991 1.0438 0.0000 1,872.432
1

1,872.432
1

0.3715 0.0000 1,880.233
5

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 1.3812 4.8242 8.1926 0.0194 0.5623 0.6291 1.1455 0.2455 0.5991 0.8162 0.0000 1,872.432
1

1,872.432
1

0.3715 0.0000 1,880.233
5

Total 1.3812 4.8242 8.1926 0.0194 0.5623 0.6291 1.1455 0.2455 0.5991 0.8162 0.0000 1,872.432
1

1,872.432
1

0.3715 0.0000 1,880.233
5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 56.78 0.00 0.00 42.41 0.00 26.55 48.11 0.00 21.80 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Drilling Grading 1/1/2016 1/31/2016 5 21 Drilling

2 Building Construction Building Construction 2/1/2016 3/31/2016 5 44

OffRoad Equipment

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

Building Construction Generator Sets 1 6.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Drilling Bore/Drill Rigs 1 8.00 205 0.50

Drilling Pumps 1 8.00 84 0.74

Drilling Welders 1 4.00 46 0.45

Trips and VMT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Drilling - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7528 0.0000 0.7528 0.4138 0.0000 0.4138 0.0000 0.0000

Off-Road 1.2980 11.0567 6.8953 0.0166 0.5813 0.5813 0.5690 0.5690 1,634.515
6

1,634.515
6

0.3593 1,642.060
8

Total 1.2980 11.0567 6.8953 0.0166 0.7528 0.5813 1.3341 0.4138 0.5690 0.9828 1,634.515
6

1,634.515
6

0.3593 1,642.060
8

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Drilling 4 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 5 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Drilling - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.3387 0.0000 0.3387 0.1862 0.0000 0.1862 0.0000 0.0000

Off-Road 1.2980 6.8953 0.0166 0.5813 0.5813 0.5690 0.5690 0.0000 1,634.515
6

1,634.515
6

0.3593 1,642.060
8

Total 1.2980 6.8953 0.0166 0.3387 0.5813 0.9201 0.1862 0.5690 0.7552 0.0000 1,634.515
6

1,634.515
6

0.3593 1,642.060
8

Mitigated Construction On-Site
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3.2 Drilling - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Mitigated Construction Off-Site

3.3 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9901 8.3461 6.2122 9.1900e-
003

0.6272 0.6272 0.5973 0.5973 909.9947 909.9947 0.1763 913.6969

Total 0.9901 8.3461 6.2122 9.1900e-
003

0.6272 0.6272 0.5973 0.5973 909.9947 909.9947 0.1763 913.6969

Unmitigated Construction On-Site
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3.3 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9901 4.7200 6.2122 9.1900e-
003

0.6272 0.6272 0.5973 0.5973 0.0000 909.9947 909.9947 0.1763 913.6969

Total 0.9901 4.7200 6.2122 9.1900e-
003

0.6272 0.6272 0.5973 0.5973 0.0000 909.9947 909.9947 0.1763 913.6969

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.3 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Project Characteristics - 

Land Use - well drilling and building construction

Construction Phase - Drilling: 1 month, Building Structure: 2 months

Off-road Equipment - Building Construction: 1 forklift, 1 loader/backhoe, 1 gen set

Off-road Equipment - Drilling: 1 Bore/Drill Rig, 1 Pump, 1 Welder

Trips and VMT - 20 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Annual

Plant 1 Well

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 0.25 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 44.00

tblConstructionPhase NumDays 2.00 21.00

tblConstructionPhase PhaseEndDate 1/29/2016 1/31/2016

tblLandUse LotAcreage 0.00 0.25

tblOffRoadEquipment OffRoadEquipmentType Generator Sets

tblOffRoadEquipment OffRoadEquipmentType Bore/Drill Rigs

tblOffRoadEquipment OffRoadEquipmentType Pumps

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Building Construction

tblOffRoadEquipment PhaseName Drilling

tblOffRoadEquipment PhaseName Drilling

tblOffRoadEquipment PhaseName Drilling

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 10.00 20.00

tblTripsAndVMT WorkerTripNumber 0.00 20.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0380 0.3035 0.2489 4.6000e-
004

0.0150 0.0200 0.0350 6.2400e-
003

0.0192 0.0254 0.0000 40.4126 40.4126 7.3000e-
003

0.0000 40.5659

Total 0.0380 0.3035 0.2489 4.6000e-
004

0.0150 0.0200 0.0350 6.2400e-
003

0.0192 0.0254 0.0000 40.4126 40.4126 7.3000e-
003

0.0000 40.5659

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0380 0.1077 0.2489 4.6000e-
004

0.0107 0.0200 0.0307 3.8500e-
003

0.0192 0.0230 0.0000 40.4125 40.4125 7.3000e-
003

0.0000 40.5658

Total 0.0380 0.1077 0.2489 4.6000e-
004

0.0107 0.0200 0.0307 3.8500e-
003

0.0192 0.0230 0.0000 40.4125 40.4125 7.3000e-
003

0.0000 40.5658

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 64.53 0.00 0.00 28.92 0.00 12.43 38.30 0.00 9.41 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 1:56 PMPage 4 of 19



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Drilling Grading 1/1/2016 1/31/2016 5 21 Drilling

2 Building Construction Building Construction 2/1/2016 3/31/2016 5 44

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.1 Mitigation Measures Construction

Water Exposed Area

OffRoad Equipment

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

Building Construction Generator Sets 1 6.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Drilling Bore/Drill Rigs 1 8.00 205 0.50

Drilling Pumps 1 8.00 84 0.74

Drilling Welders 1 4.00 46 0.45

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Drilling 4 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 5 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Drilling - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 7.9000e-
003

0.0000 7.9000e-
003

4.3400e-
003

0.0000 4.3400e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0136 0.1161 0.0724 1.7000e-
004

6.1000e-
003

6.1000e-
003

5.9700e-
003

5.9700e-
003

0.0000 15.5695 15.5695 3.4200e-
003

0.0000 15.6414

Total 0.0136 0.1161 0.0724 1.7000e-
004

7.9000e-
003

6.1000e-
003

0.0140 4.3400e-
003

5.9700e-
003

0.0103 0.0000 15.5695 15.5695 3.4200e-
003

0.0000 15.6414

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Total 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Unmitigated Construction Off-Site
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3.2 Drilling - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 3.5600e-
003

0.0000 3.5600e-
003

1.9600e-
003

0.0000 1.9600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0136 0.0724 1.7000e-
004

6.1000e-
003

6.1000e-
003

5.9700e-
003

5.9700e-
003

0.0000 15.5695 15.5695 3.4200e-
003

0.0000 15.6413

Total 0.0136 0.0724 1.7000e-
004

3.5600e-
003

6.1000e-
003

9.6600e-
003

1.9600e-
003

5.9700e-
003

7.9300e-
003

0.0000 15.5695 15.5695 3.4200e-
003

0.0000 15.6413

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Total 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Mitigated Construction Off-Site
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3.3 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0218 0.1836 0.1367 2.0000e-
004

0.0138 0.0138 0.0131 0.0131 0.0000 18.1617 18.1617 3.5200e-
003

0.0000 18.2356

Total 0.0218 0.1836 0.1367 2.0000e-
004

0.0138 0.0138 0.0131 0.0131 0.0000 18.1617 18.1617 3.5200e-
003

0.0000 18.2356

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.7600e-
003

2.5900e-
003

0.0270 6.0000e-
005

4.8300e-
003

4.0000e-
005

4.8700e-
003

1.2800e-
003

4.0000e-
005

1.3200e-
003

0.0000 4.5228 4.5228 2.4000e-
004

0.0000 4.5279

Total 1.7600e-
003

2.5900e-
003

0.0270 6.0000e-
005

4.8300e-
003

4.0000e-
005

4.8700e-
003

1.2800e-
003

4.0000e-
005

1.3200e-
003

0.0000 4.5228 4.5228 2.4000e-
004

0.0000 4.5279

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.3 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0218 0.1038 0.1367 2.0000e-
004

0.0138 0.0138 0.0131 0.0131 0.0000 18.1617 18.1617 3.5200e-
003

0.0000 18.2356

Total 0.0218 0.1038 0.1367 2.0000e-
004

0.0138 0.0138 0.0131 0.0131 0.0000 18.1617 18.1617 3.5200e-
003

0.0000 18.2356

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.7600e-
003

2.5900e-
003

0.0270 6.0000e-
005

4.8300e-
003

4.0000e-
005

4.8700e-
003

1.2800e-
003

4.0000e-
005

1.3200e-
003

0.0000 4.5228 4.5228 2.4000e-
004

0.0000 4.5279

Total 1.7600e-
003

2.5900e-
003

0.0270 6.0000e-
005

4.8300e-
003

4.0000e-
005

4.8700e-
003

1.2800e-
003

4.0000e-
005

1.3200e-
003

0.0000 4.5228 4.5228 2.4000e-
004

0.0000 4.5279

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

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

CalEEMod Version: CalEEMod.2013.2.2 Date: 6/2/2015 1:56 PMPage 18 of 19



10.0 Vegetation
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Project Characteristics - 

Land Use - Pipe Install

Construction Phase - 1 month

Off-road Equipment - 1 forklift, 1 loader/backhoe, 1 trencher, 1 welder, 1 compactor

Trips and VMT - 20 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Summer

Plant 1 Pipe Install

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 2.00 21.00

tblConstructionPhase PhaseEndDate 1/29/2016 1/31/2016

tblGrading AcresOfGrading 7.88 0.75

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentType Forklifts

tblOffRoadEquipment OffRoadEquipmentType Trenchers

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentType Plate Compactors

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 8.00 20.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 1.2796 9.1588 7.6084 0.0109 4.7780 0.7084 5.4864 2.5461 0.6580 3.2041 0.0000 1,039.568
3

1,039.568
3

0.2428 0.0000 1,044.666
9

Total 1.2796 9.1588 7.6084 0.0109 4.7780 0.7084 5.4864 2.5461 0.6580 3.2041 0.0000 1,039.568
3

1,039.568
3

0.2428 0.0000 1,044.666
9

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 1.2796 2.9523 7.6084 0.0109 2.2731 0.7084 2.9815 1.1783 0.6580 1.8364 0.0000 1,039.568
3

1,039.568
3

0.2428 0.0000 1,044.666
9

Total 1.2796 2.9523 7.6084 0.0109 2.2731 0.7084 2.9815 1.1783 0.6580 1.8364 0.0000 1,039.568
3

1,039.568
3

0.2428 0.0000 1,044.666
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 67.77 0.00 0.00 52.43 0.00 45.66 53.72 0.00 42.69 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 1/1/2016 1/31/2016 5 21

OffRoad Equipment

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

Grading Forklifts 1 6.00 89 0.20

Grading Trenchers 1 6.00 80 0.50

Grading Welders 1 4.00 46 0.45

Grading Plate Compactors 1 6.00 8 0.43

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 3 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0.75

Acres of Paving: 0
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 4.5544 0.0000 4.5544 2.4868 0.0000 2.4868 0.0000 0.0000

Off-Road 1.1963 9.0547 6.3112 8.1000e-
003

0.7066 0.7066 0.6563 0.6563 801.6518 801.6518 0.2306 806.4942

Total 1.1963 9.0547 6.3112 8.1000e-
003

4.5544 0.7066 5.2610 2.4868 0.6563 3.1431 801.6518 801.6518 0.2306 806.4942

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.0495 0.0000 2.0495 1.1190 0.0000 1.1190 0.0000 0.0000

Off-Road 1.1963 2.8482 6.3112 8.1000e-
003

0.7066 0.7066 0.6563 0.6563 0.0000 801.6518 801.6518 0.2306 806.4942

Total 1.1963 2.8482 6.3112 8.1000e-
003

2.0495 0.7066 2.7561 1.1190 0.6563 1.7753 0.0000 801.6518 801.6518 0.2306 806.4942

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Total 0.0833 0.1041 1.2973 2.8300e-
003

0.2236 1.8700e-
003

0.2254 0.0593 1.7200e-
003

0.0610 237.9165 237.9165 0.0122 238.1726

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Project Characteristics - 

Land Use - Pipe Install

Construction Phase - 1 month

Off-road Equipment - 1 forklift, 1 loader/backhoe, 1 trencher, 1 welder, 1 compactor

Trips and VMT - 20 worker trips

Construction Off-road Equipment Mitigation - 

South Coast Air Basin, Annual

Plant 1 Pipe Install

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 1.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 2.00 21.00

tblConstructionPhase PhaseEndDate 1/29/2016 1/31/2016

tblGrading AcresOfGrading 7.88 0.75

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentType Forklifts

tblOffRoadEquipment OffRoadEquipmentType Trenchers

tblOffRoadEquipment OffRoadEquipmentType Welders

tblOffRoadEquipment OffRoadEquipmentType Plate Compactors

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblProjectCharacteristics OperationalYear 2014 2016

tblTripsAndVMT WorkerTripNumber 8.00 20.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0134 0.0963 0.0791 1.1000e-
004

0.0501 7.4400e-
003

0.0576 0.0267 6.9100e-
003

0.0336 0.0000 9.7947 9.7947 2.3100e-
003

0.0000 9.8432

Total 0.0134 0.0963 0.0791 1.1000e-
004

0.0501 7.4400e-
003

0.0576 0.0267 6.9100e-
003

0.0336 0.0000 9.7947 9.7947 2.3100e-
003

0.0000 9.8432

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0134 0.0311 0.0791 1.1000e-
004

0.0238 7.4400e-
003

0.0313 0.0124 6.9100e-
003

0.0193 0.0000 9.7947 9.7947 2.3100e-
003

0.0000 9.8432

Total 0.0134 0.0311 0.0791 1.1000e-
004

0.0238 7.4400e-
003

0.0313 0.0124 6.9100e-
003

0.0193 0.0000 9.7947 9.7947 2.3100e-
003

0.0000 9.8432

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 67.67 0.00 0.00 52.48 0.00 45.69 53.74 0.00 42.70 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 1/1/2016 1/31/2016 5 21

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

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

Acres of Grading (Site Preparation Phase): 0
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3.1 Mitigation Measures Construction

Water Exposed Area

Clean Paved Roads

OffRoad Equipment

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

Grading Forklifts 1 6.00 89 0.20

Grading Trenchers 1 6.00 80 0.50

Grading Welders 1 4.00 46 0.45

Grading Plate Compactors 1 6.00 8 0.43

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 3 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Grading Phase): 0.75

Acres of Paving: 0
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0478 0.0000 0.0478 0.0261 0.0000 0.0261 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0126 0.0951 0.0663 9.0000e-
005

7.4200e-
003

7.4200e-
003

6.8900e-
003

6.8900e-
003

0.0000 7.6361 7.6361 2.2000e-
003

0.0000 7.6822

Total 0.0126 0.0951 0.0663 9.0000e-
005

0.0478 7.4200e-
003

0.0552 0.0261 6.8900e-
003

0.0330 0.0000 7.6361 7.6361 2.2000e-
003

0.0000 7.6822

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Total 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0215 0.0000 0.0215 0.0118 0.0000 0.0118 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0126 0.0299 0.0663 9.0000e-
005

7.4200e-
003

7.4200e-
003

6.8900e-
003

6.8900e-
003

0.0000 7.6361 7.6361 2.2000e-
003

0.0000 7.6822

Total 0.0126 0.0299 0.0663 9.0000e-
005

0.0215 7.4200e-
003

0.0289 0.0118 6.8900e-
003

0.0186 0.0000 7.6361 7.6361 2.2000e-
003

0.0000 7.6822

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Total 8.4000e-
004

1.2400e-
003

0.0129 3.0000e-
005

2.3000e-
003

2.0000e-
005

2.3200e-
003

6.1000e-
004

2.0000e-
005

6.3000e-
004

0.0000 2.1586 2.1586 1.2000e-
004

0.0000 2.1610

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

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

User Defined Industrial 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

5.0 Energy Detail4.4 Fleet Mix

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

0.514315 0.060290 0.180146 0.139458 0.042007 0.006636 0.015782 0.029894 0.001929 0.002512 0.004343 0.000595 0.002093

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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MEMO

To: Tom Dodson
Tom Dodson & Associates
2150 N. Arrowhead Avenue

From: Lisa M. Patterson
J.L. Patterson & Associates

Subject: City of El Monte Tree Protection and Preservation Consistency Analysis and
Survey for the Proposed Expansion of San Gabriel Valley Water Company
Plant No. 1

Date: March 5, 2013

INTRODUCTION AND SUMMARY

J.L. Patterson and Associates, Inc. (JLP) was contracted by Tom Dodson & Associates to assess
potential impacts to protected trees within the City El Monte associated with San Gabriel Valley Water
District’s (District) proposed expansion to their Plant #1 (Project). The Project is located in the City of El
Monte, Los Angeles County, California. The proposed plant expansion is located in an urban setting
and a residential area. The project includes the removal and relocation of a row of landscape trees
within the existing Plant #1 facility, and the removal of two residential dwellings with several landscape
trees within the fenced yards and around the dwellings. See Figures 1 and 2 for Regional and Site
Location maps.

The City of El Monte has a Tree Protection and Preservation Ordinance that protects trees from
indiscriminate removal and excessive pruning within the City of El Monte. Protected trees include Public
Trees, Native Trees, and Heritage Trees.

There is one protected tree within the proposed Plant #1 expansion area. The protected tree is a
California redwood tree (Sequoia sempervirens) located on the southwest corner of the site on La
Madera Avenue. This protected tree can be classified as both a Heritage Tree and a Native Tree. This
tree will be protected in place by use of the protection measures identified in the Tree Protection and
Preservation Ordinance – “Protection of protected trees during construction”.

There are 12 Landscape (Nyssa sp) Trees along the west boundary of the existing Plant #1 facility.
These trees will be relocated to the new boundary of the proposed expanded plant and not removed.
These trees are not Protected Trees under the ordinance.

Regulatory Setting

The City of El Monte (City) has established a Tree Protection and Preservation Ordinance because they
have determined that the “protection and preservation is necessary for the health and welfare of the City
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of El Monte”. The City acknowledges that “trees growing within the city are a natural, aesthetic
resource, which helps define the character of the city and provide many social, economic, and
environmental benefits”.

Therefore, they have established this ordinance to prevent the indiscriminate cutting or removal of
mature trees unless a permit to remove the protected trees has been obtained for an otherwise lawful
activity.

The City has defined what constitutes a protected tree. The following are definitions of Protected Trees:

Protected Tree: The capitalized term "Protected Tree" means any Public Tree, Heritage Tree
or Native Tree.

Public Tree: Any tree planted in the public right-of-way, park, parkway, median, easement or
on any other city-owned property.

Heritage Tree: The capitalized term "Heritage Tree" means any tree, shrub or plant that meets
one of the following criteria:

1. Any woody plant having a single trunk circumference of thirty-six (36)
inches or more measured at breast height, a point four and one-half (4½)
feet above the natural grade;

2. Any multi-trunk tree whose multiple trunks have a combined circumference
of seventy-five (75) inches or more measured at a point four and one-half
(4½) feet above the root crown;

3. Any tree that is thirty-five (35) feet or more in height as measured from the
root crown to the highest point above the root crown;

4. Any stand of trees the nature of which makes each dependent upon the
others for survival; and/or

5. Any other tree as may be deemed historically or culturally significant by the
City Arborist or the Economic Development Director because of its size,
connection to the City's history or lore, location or aesthetic qualities.

Native Tree: The capitalized term "Native Tree" means any tree with a trunk more than eight
(8) inches in diameter measured at a height of four and one-half (4½) feet
above natural grade that is one of the following species: Quercus agrifolia
(Coast live oak), Quercus engelmannii (Engelmann oak), Quercus chrysolepis
(Canyon oak), Platanus racemosa (California sycamore), Juglans californica
(California walnut), Quercus berberidifolia (Scrub oak), Quercus lobata (Valley
oak), Umbellularia californica (California bay), Populus fremontii (Cottonwood),
Alnus rhombifolia (California alder), Populus trichocarpa (Black cottonwood),
Salix lasiolepis (Arroyo willow), Aesculus californica (California buckeye) and
Sequoia sempervirens (California redwood).

The City provides for the exclusion of certain trees and/or activities needing a permit to remove them.
Those exclusions are as follows:
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1. Trees planted, grown, and/or held for sale by licensed nurseries and/or tree farms or the
removal or transplanting of such trees pursuant to the operation of a licensed nursery and or
tree/farm;

2. Routine pruning and maintenance that adheres to those industry accepted pruning and
maintenance standards set forth under the ANSI A300 Pruning Standards;

3. Trees which are determined by a Certified Arborist to be a hazard and/or pose a threat to public
safety or personal property;

4. Trees which, in the opinion of the Director of Public Works/City Engineer or his or her designee,
has caused damage or the potential to cause damage to public infrastructure;

5. Trees which require maintenance or removal action for the protection of existing electrical power
or communication lines or other property of a public utility;

6. Trees located within existing or proposed public rights-of-way where their removal or relocation
is necessary to obtain adequate line-of-sight distances as required by the Director of Public
Works/City Engineer or his or her designee;

7. Trees which are fruit, nut bearing and all species of palms; and
8. Any tree located on the site of a development project for which a variance, conditional use

permit, design review, or tentative map approval was obtained from the city prior to March 2,
2010 for a development project for which a valid building permit was lawfully issued by the city
prior to March 2, 2010, provided that the physical improvements contemplated and authorized
under such land use entitlements and/or building permits necessarily require the removal or
relocation of the tree in order to construct the improvements in the manner approved under the
land use entitlement(s) or permit(s). Prior to removal or relocation of any Protected Tree
pursuant to this exemption that property or developer shall notify the City Arborist of its intent to
remove or relocate a Protected Tree so that the arborist may evaluate whether or not the tree
may be preserved or relocated without undue burden or expense to the developer or property
owner.
(Ord. No. 2791, § 2, 3-20-2012)

Permit Requirements

The City Ordinance States that: “No person shall remove, relocate, or destroy Protected Tree or engage
in any activity that causes serious harm to a Protected tree unless such actions are incident to the
authorized removal or destruction of a Protected Tree pursuant to a permit issued by the Economic
Development Department. The requirement to first obtain a permit pursuant to this chapter shall apply
equally to the holders of any building permit or certificate of occupancy or any business license or
business permit. The requirement to first obtain a permit pursuant to this chapter shall also apply equally
to the holder of any discretionary land use entitlement issued by the Planning Commission, however, if
the terms of the terms of a discretionary land use entitlement expressly call for the removal of a
Protected Tree, the permit shall be granted upon the issuance of building permits for the improvements
requiring the removal of the Protected Tree.”

If a Protected Tree must be removed or relocated, then the following information must be provided to
the City Arborist along with the City’s application for tree removal and the associated fees.

1. A tree survey plan that identifies all Protected Trees located upon the property and identifies
those Protected Trees that are proposed to be removed or that may be affected by the proposed
development. The plan shall specify the precise location of trunk and drip lines and the size,
health and species of all existing Protected Trees on the property; and

2. The applicant shall also provide a report by a certified arborist. The report, based on the findings
of the tree survey plan and other necessary information, shall be used to determine the health of
existing trees, the effects of the proposed development upon the Protected Trees and
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recommendations for any special precautions necessary for the preservation of the Protected
Trees. The report shall also identify which Protected Trees are proposed for removal.

An application for a tree removal permit shall be filed, together with any required fees as set by
resolution of the city council. Applications shall be filed with Economic Development Department care of
the City Arborist. The application shall be submitted with a report which shall contain information as
determined by the City Arborist to be necessary for evaluating the proposed removal of any Protected
Tree, and shall include, but not be limited to the following information:

1. A statement as to reasons for removal or relocation;

2. The number, species, and size (circumference as measured four and one-half (4 ½) feet from
ground level) and height of tree;

3. The location of all trees onsite on a plot plan in relation to structures and improvements (e.g.
streets, sidewalks, fences, slopes, retaining walls, etc.);

4. Photographs of the trees to be removed or relocated;

5. If the tree is proposed to be relocated, the relocation site shall be identified and site preparation
and relocation methods described;

6. Proposed method of removal or relocation;

7. The health of any tree declared dead, diseased, infested, or dying shall be determined by a
Certified Arborist; and

8. Proposed tree replacement plan the substantive features and content of which shall be
established administratively by the City Arborist.

Findings

The existing Plant #1 Site has 12 trees that will be relocated to the new perimeter of the expanded plant.
The trees are Nyssa sp. and are not identified as protected trees by the City of El Monte’s tree
ordinance. The two residential dwellings that will be demolished for the plant expansion have primarily
fruit trees and palm trees within the yards and not on the City Parkway. There is one Protected Tree, a
California Redwood, located in the front yard of the dwelling on the west side of La Madera Avenue.
This tree qualifies both as a Heritage Tree and a Native Tree.

It is assumed that this Protected Tree will be preserved on site, and that removal or relocation of this
tree is not proposed. The District will implement the following protection measures for the protection of
Protected Trees during construction as identified in the Tree Protection and Preservation Ordinance.
The section on Protecting Trees identifies the following measures:

Except with protected trees whose removal is authorized pursuant to a permit issued pursuant to
this chapter, all persons shall undertake the following prior to the commencement of any
construction or demolition activities and until the issuance of a certificate of occupancy or a
temporary certificate of occupancy:
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A. Install a sturdy fence at the perimeter of the protected zone of a Protected Tree;

B. Prohibit excavation, grading, drainage and leveling within the protected zone of a Protected
Tree;

C. Prohibit the storage or disposal of oil, gasoline, chemicals or other harmful materials within the
protected zone or in drainage channels, swales or other areas that may lead to the protected
zone;

D. Refrain from any of the unlawful activities set forth under Section 4.03.030;

E. Design utility services and irrigation lines to be located outside of the protected zone of a
Protected Tree to the extent reasonable feasible;

F. Notify the City Arborist of any serious harm, destruction or other damage that befall a
Protected Tree during construction or demolition activities and in no event shall the applicant
undertake the removal of any Protected Tree not otherwise slated for removal unless and until
the City Arborist has been given the opportunity to inspect the subject tree, evaluate its
prospects for survival and issue a written determination as to whether the tree should be
allowed to remain or removed pursuant to a retroactively issued permit pursuant to this
chapter.
(Ord. No. 2791, § 2, 3-20-2012)
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Trees Observed on Site

TR-1

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #1
Nyssa sp.
DBH= 6.5 Inches
HT = 23 Feet

TR-2

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #2
Nyssa sp.
DBH= 2.4 Inches
HT = 18 Feet

TR-3

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #3
Nyssa sp.
DBH= 10.5 Inches
HT = 27 Feet

Healthy Tree
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TR-4

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #4
Nyssa sp.
DBH= 8.4 Inches
HT = 33 Feet

Healthy Tree

TR-5

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #5
Nyssa sp.
DBH= 9 Inches
HT = 27 Feet

Healthy Tree

TR-6

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #6
Nyssa sp.
DBH= 9 Inches
HT = 30 Feet

Healthy Tree
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TR-7

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #7
Nyssa sp.
DBH= 8.21 Inches
HT = 26 Feet

Healthy Tree

TR-8

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #8
Nyssa sp.
DBH= 9.9 Inches
HT = 30 Feet

Healthy Tree

TR-9

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #9
Nyssa sp.
DBH= 10 Inches
HT = 30 Feet

Healthy Tree
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TR-10

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #10
Nyssa sp.
DBH= 8.21 Inches
HT = 27 Feet

Healthy Tree

TR-11

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #11
Nyssa sp.
DBH= 9.1 Inches
HT = 27 Feet

Healthy Tree

TR-12

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #12
Nyssa sp.
DBH= 1.7 Inches
HT = 25 Feet

Healthy Tree
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Protected Tree #1

On January 22, 2013, JLP Biologist Lisa
Patterson completed a field survey of the
Proposed Plant 1 Expansion.

Tree #10
Sequoia sempervirens
DBH= 36.3 Inches
HT = <40 Feet

Healthy Tree

FIGURES

FIGURE 1 – REGIONAL LOCATION MAP FIGURE 2 – SITE LOCATION MAP

FIGURE 3 – TREE LOCATION MAP
-

Relocation Site

to be Relocated
J.L

Protected Tree
Non-Protected Trees
. Patterson & Associates
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If you have any question regarding the above information or would like any additional
information, please contact me.

Sincerely,

Lisa M. Patterson
Sr. Environmental Manager
Ecologist/Regulatory Specialist/QSP

J.L. PATTERSON & ASSOCIATES, INC. | On Track
725 Town & Country Road, Suite 300 | Orange, CA | 92868
Office: (714) 835-6355 | Direct: (909) 838-1333| Fax: (714) 835-6671
Email: lmpatterson@jlpatterson.com | Website: www.jlpatterson.com

mailto:lmpatterson@jlpatterson.com
http://www.jlpatterson.com/
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MANAGEMENT SUMMARY 

 
Between November 2012 and February 2013, at the request of Tom Dodson and 
Associates, CRM TECH performed a cultural resources study on approximately one 
acre of urban land in the City of El Monte, Los Angeles County, California.  The 
subject property of the study encompasses Assessor's Parcel Nos. 8547-022-001 to 
-004, located on the southeastern corner of Ranchito Street and La Madera Avenue, in 
a portion of the Rancho San Francisquito (Dalton) land grant lying within T1S R11W, 
San Bernardino Baseline and Meridian.   
 
The study is part of the environmental review process for the proposed expansion of 
an existing groundwater production facility located in the project area, known as San 
Gabriel Valley Water Company Plant 1.  As proposed, the project entails the addition 
of a 1.5-million-gallon reservoir tank and a new well, to be constructed in an open 
area within the existing plant site and on two adjacent lots currently occupied by 
single-family residences, which are slated for demolition as part of the project.  The 
City of El Monte, as the lead agency for the project, and the California Department of 
Public Health (CDPH), as a responsible agency, required the study in compliance 
with the California Environmental Quality Act (CEQA).   
 
The purpose of the study is to provide the City of El Monte and the CDPH with the 
necessary information and analysis to determine whether the proposed project would 
cause substantial adverse changes to any "historical resources," as defined by CEQA, 
that may exist in or around the project area.  In order to identify and evaluate such 
resources, CRM TECH conducted a historical/archaeological resources records 
search, pursued historical background research, and carried out a field inspection of 
the project area.   
 
As a result of these research procedures, it was revealed that both residences in the 
project area, at 11802 Ranchito Street and 4626 La Madera Avenue, date to the 1940s 
era, but neither appears to meet the definition of a "historical resource."  The existing 
water facility, which today includes a water tank, wells, pumps, and a small utility 
building, evidently dates to the early 1950s, but lacks any special historic, 
architectural, aesthetic, or technological merits to demonstrate the potential to qualify 
as a "historical resource."  No archaeological sites or other potential "historical 
resources" were encountered during the course of the study. 
 
Based on the study results summarized above, CRM TECH concludes that no 
"historical resources" exists within the project area, and accordingly recommends to 
the City of El Monte and the CDPH a finding of No Impact regarding cultural 
resources.  No further cultural resources investigation will be necessary for the 
proposed project unless construction plans undergo such changes as to include areas 
not covered by this study.  However, if buried cultural materials are encountered 
during future construction activities, all work in that area should be halted or 
diverted until a qualified archaeologist can evaluate the nature and significance of the 
finds. 
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INTRODUCTION 

 
Between November 2012 and February 2013, at the request of Tom Dodson and Associates, 
CRM TECH performed a cultural resources study on approximately one acre of urban land 
in the City of El Monte, Los Angeles County, California (Fig. 1).  The subject property of the 
study encompasses Assessor's Parcel Nos. 8547-022-001 to -004, located on the southeastern 
corner of Ranchito Street and La Madera Avenue, in a portion of the Rancho San 
Francisquito (Dalton) land grant lying within T1S R11W, San Bernardino Baseline and 
Meridian (Fig. 2).   
 
The study is part of the environmental review process for the proposed expansion of an 
existing groundwater production facility located in the project area, known as San Gabriel 
Valley Water Company (SGVWC) Plant 1.  As proposed, the project entails the addition of 
a 1.5-million-gallon reservoir tank and a new well, to be constructed in an open area within 
the existing plant site and on two adjacent lots currently occupied by single-family 
residences, which are slated for demolition as part of the project.  The City of El Monte, as 
the lead agency for the project, and the California Department of Public Health (CDPH), as 
a responsible agency, required the study in compliance with the California Environmental 
Quality Act (CEQA; PRC §21000, et seq.).   
 
The purpose of the study is to provide the City of El Monte and the CDPH with the 
necessary information and analysis to determine whether the proposed project would 
cause substantial adverse changes to any "historical resources," as defined by CEQA, that 
may exist in or around the project area.  In order to identify and evaluate such resources, 
CRM TECH conducted a historical/archaeological resources records search, pursued 
historical background research, and carried out a field inspection of the project area.  The 
following report is a complete account of the methods, results, and final conclusion of the 
study. 
 

 
 
Figure 1.  Project vicinity.  (Based on USGS San Bernardino and Los Angeles, Calif., 1:250,000 quadrangles 

[USGS 1969, 1975]) 
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Figure 2.  Project area.  (Based on USGS Baldwin Park and El Monte, Calif., 1:24,000 quadrangles [USGS 1981, 

1994]) 
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SETTING 
 
CURRENT NATURAL SETTING 
 
The project area is located in the northeastern portion of the City of El Monte, in a 
residential neighborhood of mixed-vintage homes, in relatively close proximity to the 
major commercial corridors along Lower Azusa Avenue and Peck Road.  An elementary 
school is located nearby to the southwest.  The terrain in the project area is level, and the 
elevation is around 328 feet above mean sea level.   
 
Currently, the existing water facility at 11822 Ranchito Street occupies roughly the eastern 
two-thirds of the project area and includes a 48'-diameter, 30'-tall water reservoir, wells, 
pumps, and a small wooden utility building, all enclosed by a concrete block wall with an 
iron security gate across the entrance from Ranchito Street.  Medium-sized landscaping 
trees line the interior perimeter.  The ground surface has been extensively disturbed, and is 
completely covered by gravel and a short concrete driveway (Fig. 3).  The western third of 
the project area is occupied by two single-family residences at 4626 La Madera Avenue and 
11802 Ranchito Street, both of which are currently vacant. 
 

 
 
Figure 3.  Overview of the current natural setting.  (Photo taken on January 22, 2013; view to the southwest 

from the mid-portion of the property) 
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CULTURAL SETTING 
 
Ethnohistoric Context 
 
The San Gabriel Valley lies in the heart of the traditional homeland of the Gabrielino, a 
Takic-speaking people considered to be the most populous and most powerful ethnic 
group in aboriginal southern California (Bean and Smith 1978:538).  The Gabrielino's 
territory was centered in the Los Angeles Basin, reaching from San Clemente Island to the 
present-day San Bernardino-Riverside area and south into southern Orange County, but 
their influence spread as far as the San Joaquin Valley, the Colorado River, and Baja 
California.  Unfortunately, most Gabrielino cultural practices had declined long before 
systematic ethnographic studies were instituted.  As a result, knowledge about them and 
their lifeways is meager.  Today, the leading ethnographic sources on Gabrielino culture 
are Bean and Smith (1978), Miller (1991), and McCawley (1996).   
 
According to archaeological record, the Gabrielino were not the first inhabitants of the Los 
Angeles Basin, but arrived around 500 B.C., slowly replacing the indigenous Hokan 
speakers.  As early as 1542, the Gabrielino were in contact with the Spanish during the 
historic expedition of Juan Rodríguez Cabrillo.  But it was not until 1769 that the Spaniards 
took steps to colonize Gabrielino territory.  Shortly afterwards, most of the Gabrielino 
people were incorporated into Mission San Gabriel and other missions in southern 
California.  Due to introduced diseases, dietary deficiencies, and forceful reduction, 
Gabrielino population dwindled rapidly.  By 1900, they had almost ceased to exist as a 
culturally identifiable group (Bean and Smith 1978:540).  In recent decades, however, there 
has been a renaissance of Native American activism and cultural revitalization among a 
number of groups of Gabrielino descendants. 
 
Historic Context 
 
The City of El Monte is located approximately 10 miles east of Los Angeles, between the 
San Gabriel and Rio Hondo Rivers.  The name "El Monte" first came into use between the 
1770s and the 1830s, when the area was a part of the vast landholdings of the nearby 
Mission San Gabriel.  By that era's definition, the name referred to a meadow, marsh, or 
wooded place instead of a mountain or hill.  With the secularization of the mission system 
during the 1830s-1840s, much of present-day El Monte became the property of Henry 
Dalton, an Englishman-turned-Ranchéro, when the Mexican authorities granted him the 
8,900-acre Rancho San Francisquito in 1845. 
 
During the Rancho period of the 1830s-1840s, the area remained a natural stopping place 
for travelers along the historic Santa Fe/Old Spanish Trail, but did not receive any 
permanent settlers until the Thompson party arrived from Iowa around 1851, after the U.S. 
annexation of Alta California in 1848.  The following year, the Johnson party arrived, led by 
McCager Johnson of Lexington, Kentucky.  With roughly a dozen families settled in the 
area, Johnson proposed that the name be changed to Lexington.  In 1866, the state 
legislature named the area the El Monte Township, with the village of Lexington as its 
government seat.  Two years later, the name of the village reverted to El Monte. 
 
From its birth in the mid-19th century, the village of El Monte gradually developed a 
successful agrarian economy based on wool, honey, grain, fruit, castor oil, hops, cotton, 
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and El Monte bacon, and incorporated as a city in 1912.  Agriculture remained at the core 
of its economy through much of the 20th century, although the emphasis had by then 
shifted from field crops to fruit orchards, walnut groves, truck farms, hay and vegetable 
fields, and a growing dairy industry.  Starting in the 1930s, many of the large groves and 
orchards were subdivided into residential lots of one acre or less, which marked the 
beginning of El Monte's transformation into a bedroom community.   
 
It was also during this time that Robert H. Nicholson, Sr., established the San Gabriel 
Valley Water Service, expanding the endeavor in 1937 through the purchase of the Martin 
and Goold Water Company and the J. M. Goold Water Company.  Soon the company was 
operating 26 wells to serve some 2,000 client at the rate of $1.25 per month.  The name was 
changed to the San Gabriel Valley Water Company in 1945, after acquisition of the Fontana 
Water Company.  Headquartered in El Monte, the company now has more than 48,000 
customer connections in its Los Angeles County division and more than 45,000 in the 
Fontana division (SGVWC n.d.). 
 
During World War II, modern industry, represented in particular by small aircraft parts 
factories, sprang up on the west side of El Monte.  As a result of this and the subsequent 
building boom during the post-WWII years, El Monte embarked on a period of rapid 
urbanization, much like the many other formerly rural towns in the Los Angeles region.  
Since then, El Monte has developed into a predominantly residential community with 
industrial and commercial developments playing a supporting role.  Today, the fully 
urbanized, 10-square-mile city has a total population of 116,000, of which 72% are Hispanic 
and 18% are Asian*. 
 
 

RESEARCH METHODS 
 
RECORDS SEARCH 
 
The South Central Coastal Information Center (SCCIC), located on the campus of 
California State University, Fullerton, provided the records search service for this study.  
During the records search, SCCIC Lead Staff Researcher Lindsey Noyes checked the 
center's files for previously identified cultural resources in or near the project area, and 
existing cultural resources studies pertaining to the vicinity.  Previously identified cultural 
resources include properties designated as California Historical Landmarks or Points of 
Historical Interest, as well as those listed in the National Register of Historic Places, the 
California Register of Historical Resources, or the California Historical Resources 
Inventory. 
 
HISTORICAL RESEARCH 
 
Historical background research for this study was conducted by CRM TECH Historian/ 
Architectural Historian Terri Jacquemain (see App. 1 for qualifications) on the basis of 
published literature and online reference sources in local and regional history, archival 
records of the City of El Monte and the County of Los Angeles, particularly the City's 
building safety records and the County's real property information database, and historic 
maps of the El Monte area.  Among maps consulted during the research were U.S. General 
                                                
* For further discussion on El Monte history, see Barton (1988). 
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Land Office's (GLO) land survey plat maps dated 1867 and U.S. Geological Survey's 
(USGS) topographic maps dated 1923-1953.  These maps are collected at the Science Library 
of the University of California, Riverside, and the California Desert District of the U.S. 
Bureau of Land Management, located in Moreno Valley. 
 
FIELD INSPECTION 
 
On January 22, 2013, Terri Jacquemain carried out the field inspection of the project area, 
including all existing buildings and other built-environment features within the project 
boundaries.  Since the project area is fully developed and virtually all open space is 
covered with pavement or gravel, with no undisturbed ground surface visible, an 
intensive-level archaeological survey was determined to be unproductive for this study.  
Therefore, the field procedures were focused primarily on buildings, structures, objects, 
and other features that appeared to date to the historic period—i.e., more than 45 years of 
age.   
 
As part of the field procedures, Jacquemain made detailed notations and preliminary 
photo-recordation of the structural/architectural characteristics and current conditions of 
the two residential buildings in the project area, both of which appeared to be more than 45 
years old.  The field observations and photographic records formed the basis of the 
building descriptions and the historic integrity assessment presented below 
 
 

RESULTS AND FINDINGS 
 
PREVIOUS CULTURAL RESOURCES STUDIES IN THE VICINITY 
 
According to SCCIC records, the project area had not been surveyed for cultural resources 
prior to this study, and no cultural resources had been recorded on or adjacent to the 
property.  Outside the project area but within a half-mile radius, SCCIC records show three   
previous cultural resources studies, each covering a very small area along Peck Road, and 
two others that may have occurred within the scope of the records search but could not be 
precisely located due to insufficient information in SCCIC records. 
 
Also within the half-mile scope of the records search, 38 historic-period buildings have 
been recorded into the California Historical Resources Inventory and evaluated for 
historical significance, but none of them was found to qualify for any historical 
designation.  None of these buildings was located within the immediate vicinity of the 
project area, and thus none of them requires further consideration during this study.  No 
other previously identified cultural resources were found in SCCIC files. 
 
HISTORICAL OVERVIEW 
 
Historical sources consulted for this study suggest that the project area remained unsettled 
and undeveloped until the 1940s (Figs. 4-6).  As a part of the 8,900-acre Rancho San 
Francisquito land grant, the area was probably used for cattle raising during the Rancho 
Period, which was the primary economic activity on such large ranchos throughout Alta 
California.  By the end of the 19th century and into the 1920s, the El Monte area had 
undergone some growth, as demonstrated by the scattered buildings along a grid of roads,  
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but none of the buildings was located in the 
immediate vicinity of the project area (Fig. 5). 
 
The increasingly accelerated growth of El 
Monte in the ensuing decades is reflected in 
historic maps from the 1940s, which show 
an urbanized settlement pattern, with 
densely packed streets and buildings, in the 
neighborhood around the project area, in 
sharp contrast with the landscape two 
decades before (Figs. 5, 6).  Two of the 
buildings were located within the project 
area (Fig. 6).  One of them corresponded in 
location to the residence found at 4626 La 
Madera Avenue today, and the other has 
apparently since been removed to make way 
for SGVWC Plant 1.  The second residence 
in the project area today, at 11802 Ranchito 
Street, also dates to the 1940s, as discussed 
further below.  Meanwhile, in 1951 the 
SGVWC constructed the wells and the 
reservoir currently extant at Plant 1 (County 
of Los Angeles n.d.), completing the extent 
of development in the project area during 
the historic period. 
 

 

 
 
Figure 4.  The project area and vicinity in 1853-1867.  

(Source: GLO1867)   
 

 
 
Figure 5.  The project area and vicinity in 1923.  

(Source: USGS 1926)  

 
 
Figure 6.  The project area and vicinity in 1946.  

(Source: USGS 1948)   
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POTENTIAL HISTORICAL RESOURCES WITHIN THE PROJECT AREA 
 
At the present time, the project area is occupied by SGVWC Plant 1 at 11822 Ranchito Street 
and two single-family residences at 4625 La Madera Avenue and 11802 Ranchito Street.  
The water facility was originally established in 1951, as mentioned above, and operates 
today with a steel water tank, wells, pumps, and a small utility building.  None of these 
utilitarian features of standard design and construction exhibits any particular historic, 
architectural, aesthetic, or technological merits to demonstrate any potential for historic 
significance.  Furthermore, as a working component of the modern urban infrastructure, 
the facility as a whole is essential modern in appearance due to past upgrading and 
maintenance.  Therefore, the facility was not recorded as a potential "historical resource" 
during this survey despite its age.   
 
The results of historical research indicate that the two residences were constructed in 1941 
and 1948, respectively, as discussed below.  Although both appear to have been 
significantly altered, they retain sufficient historical characteristics to relate to the historic 
period, and thus were recorded into the California Historical Resources Inventory. 
 
4626 La Madera Avenue 
 
The L-shaped, wood-framed, one-story residence at 4626 La Madera Avenue rests on a 
concrete slab foundation and is surmounted by a medium-pitched side-gable roof, which is 
sheathed with dark brown composition shingles (Fig. 7).  The wide, open eaves are 
trimmed with fascias, and the rakes are treated with similar vergeboards.  The exterior 
walls are clad with wide, weathered, but unpainted clapboards.   
 

 
 
Figure 7.  Residence at 4626 La Madera Avenue, view to the east.  (Photo taken on January 22, 2013) 
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The roof, punctuated by a lattice-filled skylight and supported by four square wooden 
posts with triangular braces, extends over a large patio at the northern end of the west-
facing primary façade.  A veneer of irregularly shaped, off-white and gold-tone tiles covers 
the lower portion of the exterior wall surface in this area, and an iron picket fence encloses 
the entire patio.  The north-facing main entrance, accompanied by a simple concrete stoop, 
opens to the patio, as do two aluminum-framed sliding windows with flat wood trim.  The 
entrance is filled with a carved-panel wooden door and a metal security door.  Two similar 
windows are placed in the southern portion of the asymmetrical façade. 
 
The northern portion of the rear façade consists of a shallow lean-to that barely 
accommodates the width of a south-facing secondary entrance with a French door, a metal 
security door, and a brick stoop.  This entrance is approached a brick-lined concrete 
walkway that wraps to the north.  A third entrance is placed in the southern portion of the 
rear façade and opens to a concrete patio under a low-pitched shed roof.  Windows and 
trim similar to those on the front façade are found throughout the exterior of the building.   
 
A detached two-car garage with a paneled wood door stands to the northeast of the 
residence, at the end of a concrete driveway.  Low concrete- or brick-lined planters, most 
currently empty or harboring neglected plants, are found in both the front and the rear of 
the residence and along the northern edge of the driveway.  The house is in good 
condition, though vacant, having been recently acquired by the SGVWC for demolition as 
part of the proposed water plant expansion project. 
 
According to archival records, this residence was built in 1941 (City of El Monte 1941; 
County of Los Angeles n.d.).  In 1963, fire damages to the residence required significant 
repairs, including frame and lath work (City of El Monte 1963).  A family room was added 
to the northeastern portion of the residence in 1981 (City of El Monte 1981).  Property 
owners identified in archival records include Mel Jones and Martin and Olga Reyes in the 
1960s, and J. Lamphier from around 1970 to at least 1981 (City of El Monte 1963-1981). 
 
11802 Ranchito Street 
 
The wood-framed, one-story residence at 11802 Ranchito Street rests on raised concrete 
footings and faces north (Fig. 8).  It is surmounted by a medium-pitched cross-hip roof 
sheathed with dark gray composition shingles, featuring wide, open eaves concealed by 
fascia boards.  The exterior walls of this generally L-shaped building are clad in light blue 
stucco, with white trim.  A small, partially recessed entry porch at the inside corner of the 
"L" shelters the east-facing main entrance and a multi-paned, aluminum-framed sliding 
window, one of several featured on all sides of the building.   
 
An aluminum roll-up door at the attached two-car garage dominates the eastern portion of 
the primary façade, and a small addition protrudes from the middle of the front-facing 
wing.  The area adjacent to the residence is mostly paved with concrete and bricks except 
for a few planters.  An off-centered secondary entrance is found at the rear of the building, 
and a lattice sunshade is attached to the west side.  The building is enclosed by a gray block 
wall on all but the northern side, which features a block half-wall topped by wrought iron 
bars, mostly covered by climbing vines.  Like the other residence in the project area, this 
house is in good condition but vacant, slated for demolition by the SGVWC during this 
project. 
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Figure 8.  Residence at 11802 Ranchito Street, view to the south.  (Photo taken on January 22, 2013) 
 
Archival records indicate that this was originally a 560-square-foot residence with an 
attached garage, both built in 1948, when H. E. Kroner was the property owner (City of El 
Monte 1948).  Five years later, Kroner reportedly converted the garage to a living room 
(City of El Monte 1953).  Soon after, Robert F. and Bonnie E. Belknap became owners and 
added a 20'x28'garage, a 12'x20' covered breezeway connecting the house to the new 
garage, and the 30' patio "roof" (City of El Monte 1954).  A 120-square-foot dining room 
was added to the southwestern corner of the building in 1968 (City of El Monte 1968).  
More recently, the block wall enclosure was added in 1991, when Francisco and Mary 
Mercado were listed as the property owners (City of El Monte 1991). 
 
 

DISCUSSION 
 
The purpose of this study is to identify any cultural resources within or adjacent to the 
project area, and to assist the City of El Monte and the CDPH in determining whether such 
resources meet the official definition of "historical resources," as provided in the California 
Public Resources Code, in particular CEQA. 
 
DEFINITION 
 
According to PRC §5020.1(j), "'historical resource' includes, but is not limited to, any object, 
building, site, area, place, record, or manuscript which is historically or archaeologically 
significant, or is significant in the architectural, engineering, scientific, economic, 
agricultural, educational, social, political, military, or cultural annals of California."  More 
specifically, CEQA guidelines state that the term "historical resources" applies to any such 
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resources listed in or determined to be eligible for listing in the California Register of 
Historical Resources, included in a local register of historical resources, or determined to be 
historically significant by the Lead Agency (Title 14 CCR §15064.5(a)(1)-(3)). 
 
Regarding the proper criteria for the evaluation of historical significance, CEQA guidelines 
mandate that "a resource shall be considered by the lead agency to be 'historically 
significant' if the resource meets the criteria for listing on the California Register of 
Historical Resources" (Title 14 CCR §15064.5(a)(3)).  A resource may be listed in the 
California Register if it meets any of the following criteria: 
 

(1) Is associated with events that have made a significant contribution to the 
broad patterns of California's history and cultural heritage.  

(2) Is associated with the lives of persons important in our past. 
(3) Embodies the distinctive characteristics of a type, period, region, or 

method of construction, or represents the work of an important creative 
individual, or possesses high artistic values.  

(4) Has yielded, or may be likely to yield, information important in prehistory 
or history.  (PRC §5024.1(c)) 

 
A local register of historical resources, as defined by PRC §5020.1(k), "means a list of 
properties officially designated or recognized as historically significant by a local 
government pursuant to a local ordinance or resolution."   Since the City of El Monte has 
not enacted a local historic preservation ordinance, the local register provision in CEQA's 
definition of historical resources does not apply in this case.  Instead, a local perspective is 
incorporated into the evaluation of potential historical resources under the California 
Register criteria. 
 
EVALUATION 
 
In summary of the research results presented above, the residences at 4625 La Madera 
Avenue and 11802 Ranchito Street were evidently constructed in or around 1941 and 1948, 
respectively, during a time when El Monte was in transition from an agrarian settlement to 
its present, predominantly residential character.  The construction of these residences was 
certainly related to that important period in the city's history, which may be considered a 
pattern of events that has left a significant legacy in local history.  Although both have been 
significantly altered since then, they retain a sufficient level of historic integrity to relate to 
the period.  However, as two of many hundreds of single-family residences in the city that 
date to the same era, these houses do not demonstrate a particularly close or unique 
association with that theme in local history in comparison to other similar properties. 
 
Historical research has identified no persons of recognized significance in national, state, or 
local history, nor were any prominent architects, designers, or builders, in association with 
either residence.  In terms of architectural or aesthetic merits, neither is found to be an 
important example of its style, type, period, region, or method of construction, or to 
express any ideals or design concepts more eloquently than the many other residences of 
similar style, character, and vintage in the El Monte area.  Furthermore, these buildings are 
not currently listed in a local register of historical resources, and do not appear to hold any 
special historical interest in the local community. 
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Based on these considerations, the present study concludes that the two residences at 4625 
La Madera Avenue and 11802 Ranchito Street do not appear eligible for listing in the 
California Register of Historical Resources, and do not qualify as "historical resources," as 
defined by CEQA. 
 
 

CONCLUSION AND RECOMMENDATIONS 
 
CEQA establishes that "a project that may cause a substantial adverse change in the 
significance of a historical resource is a project that may have a significant effect on the 
environment" (PRC §21084.1).  "Substantial adverse change," according to PRC §5020.1(q), 
"means demolition, destruction, relocation, or alteration such that the significance of a 
historical resource would be impaired."   
 
As stated above, while two historic-period residences were identified and recorded in the 
project area during this study, neither of them appears to meet CEQA's definition of a 
"historical resource."  The existing water facility in the project area evidently dates to the 
early 1950s, but lacks any special historic, architectural, aesthetic, or technological merits to 
demonstrate the potential to qualify as a "historical resource."  No archaeological sites or 
other potential "historical resources" were encountered during the course of the study. 
 
In light of these findings, and pursuant to PRC §21084.1, CRM TECH presents the 
following recommendations to the City of El Monte and the CDPH: 
 
• No historical resources exist within or adjacent to the project area, and thus the project 

as currently proposed will not cause a substantial adverse change to any known 
historical resources. 

• No further cultural resources investigation is necessary for the proposed project unless 
construction plans undergo such changes as to include areas not covered by this study. 

• If buried cultural materials are discovered during any earth-moving operations 
associated with the project, all work in that area should be halted or diverted until a 
qualified archaeologist can evaluate the nature and significance of the finds. 
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1.00  INTRODUCTION 

 

In accordance with your request and authorization, MTGL, Inc. has completed a Geotechnical 

Investigation for the subject site.  The following report presents a summary of our findings, 

conclusions and recommendations based on our investigation, laboratory testing, and engineering 

analysis. 

 

1.01  PLANNED CONSTRUCTION 

 

It is proposed to construct a new water storage reservoir, a water production well, pipelines, and site 

improvements at the San Gabriel Valley Water Company’s Plant No. 1.  The approximate location 

of the site is depicted on the accompanying Site Location Map (Figure 1). 

  

1.02  SCOPE OF WORK 

 

The scope of our Geotechnical services included the following: 

 

• Review of geologic, seismic, ground water and geotechnical literature. 

• Logging, sampling and backfilling of 4 exploratory borings drilled with an 8” hollow stem 

auger drill rig to a maximum depth of 51.5 feet below existing grade. 

• Laboratory testing of representative samples (See Appendix C). 

• Geotechnical engineering review of data and engineering recommendations. 

• Preparation of this report summarizing our findings and presenting our conclusions and 

recommendations for the proposed construction. 

 

1.03  SITE DESCRIPTION 

 

The site is located on the southeast corner of La Madera Avenue and Ranchito Street, in the city of 

El Monte, California.  The site will consist of a storage reservoir, a water production well, 

pipelines, and appurtenant site improvements.  The storage reservoir will have a diameter of 75 

feet, a height of 30 feet, and a capacity of 1.0 million gallons.  The weight of the tank when full will 

be on the order of 11,000 kips.   

 

At the time of our investigation, the site consisted of an existing reservoir, production wells, and an 

existing chlorine building.  Topographically, the proposed site is essentially planar.  Elevations 

within the proposed building area are on the order of 328 feet above mean sea level.  The 

approximate location of the site is illustrated on the accompanying Site Location Map (Figure 1). 
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1.04  FIELD INVESTIGATION  

 

Prior to the field investigation, a site reconnaissance was performed by a staff from our office to 

mark the boring locations, as shown on the boring location plan included in the RFP, and to 

evaluate the boring location with respect to obvious subsurface structures and access for the drilling 

rig. Underground Service Aleart was then notified of the marked location for utility clearance.   

 

Our subsurface investigation was performed on September 1, 2010.  Four (4) borings were 

advanced to a maximum depth of approximately 51.5 feet utilizing a CME 55 truck-mounted 

hollow-stem auger drill rig equipped with 8-inch diameter augers. Boring B-3 was located within 

the proposed reservoir, Boring B-2 was located within the proposed well 1F, and the remaining 

borings were located throughout the facility area.  Approximate drilled locations of all the borings 

are shown on Figure 2, Boring Location Map. 

 

Borings were logged and sampled using California Ring (Ring) and Standard Penetration Test 

(SPT) samplers at selected depth intervals.  Samplers were driven into the bottom of the boring 

with successive drops of a 140-pound weight falling 30 inches.  Blows required driving the last 12 

inches of the 18-inch Ring and SPT samplers are shown on the boring logs in the “blows/foot” 

column (Appendix A).  SPT was performed in the borings in general accordance with the American 

Standard Testing Method (ASTM) D1586 Standard Test Method.  Representative bulk soil samples 

were also obtained from shallow depths (upper 5 feet of the existing grade). 

 

Each soil sample collected was inspected and described in general conformance with the Unified 

Soil Classification System (USCS).  The soil descriptions were entered on the boring logs.  All 

samples were sealed and packaged for transportation to our laboratory.  After completion of 

drilling, borings were loosely backfilled with the soil cuttings.   

 

1.05  LABORATORY TESTING  

 

Laboratory tests were performed on representative samples to verify the field classification of the 

recovered samples and to determine the geotechnical properties of the subsurface materials.  The 

following tests were performed: 

 

• In-situ moisture content and density 

• Particle size distribution 

• Maximum dry density and optimum moisture content 

• Consolidation characteristics 
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• Direct shear 

• R-Value 

• Sand Equivalence 

• Corrosivity – pH, sulfate content, chloride content, and resistivity. 

 

All laboratory tests were performed in general conformance with ASTM or State of California 

Standard Methods.  The results of the in-situ moisture and density tests are presented on our 

geotechnical boring logs (Appendix A).  The results of other laboratory tests are presented in 

Appendix B of this report. 

 

2.00  FINDINGS 

 

2.01  REGIONAL GEOLOGIC CONDITIONS  

 

The site lies within the Northeastern Block of the Transverse Ranges geomorphic province of 

California.  The site is approximately 27 miles inland from the shore of the Pacific Ocean at an 

approximate elevation of 328 feet MSL (Google Earth, 2009).  According to Norris and Web, the 

Transverse Ranges province is composed of a unique east-west trending unit of mountain ranges 

rising in places to altitudes of more than 10,000 feet above sea level, and containing four of the 

eight islands off the southern California coast.  This province extends southward about 320 miles 

from Point Arguello on the west to the mountains of Joshua Tree National Park on the east.  The 

province is between 40 and 60 miles wide and is bounded on its north side by the San Andreas 

fault.  The province is subdivided into numerous individual valleys and ranges all having a general 

east-west trend.  These ranges are generally separated by broadly alluviated, synclinal valleys and 

prominent faults.  The main mountain ranges have been uplifted through orogenic and 

compressional events and are associated with numerous east-west trending fault zones and smaller 

northeast trending faults, including the San Andreas, San Gabriel, Cucamonga and San Jacinto 

among others.  

 

The northeastern block is situated between the Whittier fault zone and the base of the San Gabriel 

Mountains.  The Raymond Hill fault separates the northeastern block from the northwestern block.  

Structurally, the northeastern block is a deep synclinal basin that contains mostly Cenozoic 

sedimentary rocks but also contains some Miocene volcanic rocks in the eastern portion.  Mesozoic 

basement rocks underlie between approximately 12,000 and 22,000 feet of Cenozoic sedimentary 

cover.  
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2.02  SITE GEOLOGIC CONDITIONS 

 

The site is located on generally level terrain at an elevation of approximately 328 feet above sea 

level (Google Earth, 2009).  This region is characterized by a deep clastic valley fill from the nearby 

San Gabriel Mountains and fluvial deposits from the nearby San Gabriel River.  Soils immediately 

underlying the site consist of a thin veneer of artificial fill and non-marine sediments mapped as 

undifferentiated alluvium.   

 

Four (4) 8-inch diameter hollow stem auger soil borings were advanced to characterize near-surface 

geologic conditions and to obtain soil samples for analyses.  Boring locations and pertinent data for 

each boring are presented in the table below.   
 

Boring 

No. 

Depth 

(ft.) 
Latitude Longitude 

Approx. Fill 

Thickness (ft) 

Groundwater 

Depth (ft. bgs) 

B1 51.5 34.0869 -118.0090 3.0 No GW 

B2 31.5 34.0869 -118.0010 3.0 No GW 

B3 31.5 34.0867 -118.0010 3.0 No GW 

B4 31.5 34.0865 -118.0098 3.0 No GW 

 
2.03  SUBSURFACE SOIL CONDITIONS 

 

As shown on the attached boring logs, the site is underlain by approximately three (3) feet of 

artificial fill.  Fill, where present, generally consists of brown silty fine to medium sand in a loose to 

medium dense condition.  The underlying alluvial soils generally consist of interbedded layers of 

silts and fine to coarse sands with varying amounts of gravel.  The alluvium is generally damp to 

moist and in a loose to dense condition. 

 

2.04  FLOODING POTENTIAL  

 

According to the Los Angeles County General Plan (2008), the site does not lie within the 

boundaries of 100- or 500-year flood zones.  Control of surface runoff originating from within and 

outside of the site however, should be included in design of the project. 

 

2.05  SURFACE AND GROUNDWATER CONDITIONS 

 

There are no impoundments of surface water observed on or adjacent to the subject site, with the 

exception of the existing water storage tank.  There are no known surface impoundments in the 

immediate site area.  Based on a review of Seismic Hazards Evaluation of the El Monte 

Quadrangle, historically high ground water is mapped on the order of 25 feet below the ground 

surface.  During our field investigation, no groundwater was encountered in any of our borings. 
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2.06  FAULTING AND SEISMICITY 
 

Faults are one of the most widespread geologic hazards to development in California.  Faults of 

most concern are those designated as active (less than about 11,000 years since last movement) and 

potentially active (11,000 to about 750,000 years).  The site is within 25 miles of a number of other 

active and potentially active faults in the seismically active southern California region, therefore, 

the potential for future strong ground shaking at the site is high.  The site and site region will likely 

experience future earthquakes of moderate to large size.  Some of the near-future earthquakes on 

nearby (less than about 50 miles) active faults may be greater than Richter magnitude 8.0.  The site 

is not located within any mapped Alquist-Priolo Special Studies Zones (CDMG, 1997). 

 

The closest fault to the site is the Elysian Park Thrust and is located approximately 2.2 miles to the 

northwest.  This fault is expected to be capable of generating a magnitude 6.7 earthquake.  Little is 

know about this fault, however it is believed to have been part of the 1987 Whittier Narrows 

magnitude 6.5 to 7.0 earthquake.  This fault is a blind, reverse thrust fault overlain by tightly folded 

strata, and is estimated to be approximately 20 km long.   

 

The Raymond Hill Fault is located approximately 4.8 miles northwest of the site and is capable of 

generating a magnitude 6.5 earthquake.  This Holocene active fault is part of an extensive east-west 

trending system that includes the Anacape-Dume, Malibu Coast, Santa Monica and Hollywood 

faults.  Numerous trenching investigations including carbon 14 dating have yielded a detailed 

rupture history.   

 

Other significant faults include the Sierra Madre fault, located approximately 5.7 miles northwest of 

the site and the Clamshell-Sawpit fault (Sierra Madre Fault zone), located approximately 6.3 miles 

to the northwest. 

 

2.07  LIQUEFACTION POTENTIAL 

 

Liquefaction is a phenomenon where earthquake induced ground vibrations increase the pore 

pressure in saturated, granular soils until it is equal to the confining, overburden pressure.  When 

this occurs, the soil can completely loose its shear strength and enter a liquefied state.  The 

possibility of liquefaction is dependent upon grain size, relative density, confining pressure, 

saturation of the soils, strength of the ground motion and duration of ground shaking.  In order for 

liquefaction to occur three criteria must be met: underlying loose, coarse-grained (sandy) soils, a 

groundwater depth of less than about 50 feet and a nearby large magnitude earthquake. 
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The seismic hazard evaluation of the El Monte Quadrangle (CDMG, 1999) indicates the site area is 

within a zone of liquefaction (Figure 4).  Given the historic high groundwater at the site, and the 

presence of coarse grained sands at depths less than 50 feet below grade, a liquefaction potential 

analysis was performed (Appendix E).   

 

Based on our analysis of the soil types encountered during the field investigation, potentially 

liquefiable layers are present at the site.  The potentially liquefiable soil layers consisting of coarse 

grained loose sands, were encountered between 25 to 35 feet below existing grade.   The resulting 

vertical movement due to seismically induced settlement will be on the order of 2.5 inches.  Our 

detailed analysis is presented in Appendix E. 

 

2.08  LANDSLIDES 

 

The site is not located in a hillside area where earthquake induced landslides would cause 

permanent ground displacements.  No reported occurrences of landslides or mudflows are known to 

have recently affected the site.  Therefore, the potential for landslides and mudflows is considered 

to be very low at the site.  

 

2.09  TSUNAMI AND SEICHE HAZARD 

 

Given that the site is located approximately 27 miles inland at an elevation of approximately 328 

feet MSL, within a densely developed area, the inundation hazard posed by tsunami is considered to 

be nonexistent.  Seiches, or oscillation of contained water bodies are possible given the presence of 

water tanks on the site.   

 

3.00  CONCLUSIONS 

 

3.01  GENERAL CONCLUSIONS 

 

Given the findings of the investigation, it appears that the site geology is suitable for the proposed 

construction.  Based on the investigation, it is our opinion that the proposed development is safe 

against landslides, slippage, and settlement provided the recommendations presented in our report 

are incorporated into the design and construction of the project. Grading and construction of the 

proposed project will not adversely affect the geologic stability of adjacent properties.  The nature 

and extent of the investigation conducted for the purposes of this declaration are, in our opinion, in 

conformance with generally accepted practice in this area.  Therefore, the proposed project appears 

to be feasible from a geologic standpoint. There appears to be no significant geologic constraint 

onsite that cannot be mitigated by proper planning, design, and sound construction practices.   
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Specific conclusions pertaining to geologic conditions are summarized below: 

 

• Due to proximity of the site to regional active and potentially active faults, the site could 

experience moderate to high levels of ground shaking from regional seismic events within 

the projected life of the structures.  A design performed in accordance with the current 

California Building Code and the seismic design parameters of the Structural Engineers 

Association of California is expected to satisfactorily mitigate the effects of future ground 

shaking.   
 

• The potential for active (on-site) faulting or landslides is considered low. 
 

• A potential for liquefaction during strong ground motion is present at the site. 

 

3.02  EARTHQUAKE ACCELERATIONS \ CBC SEISMIC PARAMETERS 

 

The computer program Earthquake Ground Motion Parameters Version 5.0.8 – 11/20/07 (USGS, 

2007) was used to calculate the CBC site specific design parameters as required by the 2007 

California Building Code.  Based upon boring data and SPT values, the site can be classified as Site 

Class D.  The spectral acceleration values for 0.2 second and 1 second periods obtained from the 

computer program and in accordance with Section 1613.5 of the 2007 California Building Code are 

tabulated below. 

 

Ground Motion 

Parameter 
Value 2007 CBC Reference 

SS 1.748g Section 1613.5.1 

S1 0.664g Section 1613.5.1 

Site Class D Table 1613.5.2 

Fa 1.0 Table 1613.5.3(1) 

Fv 1.5 Table 1613.5.3(2) 

SMS 1.748g Section 1613.5.3 

SM1 0.996g Section 1613.5.3 

SDS 1.165g Section 1613.5.4 

SD1 0.664g Section 1613.5.4 

 

The computer program EQSEARCH and EQFAULT (Thomas F. Blake, 2000) was used to 

evaluate the historic (time histories) significant earthquake ground motions within a 100 mile radius 

that recorded over a 5.0 magnitude earthquake for the past 108 years. The search results are 

presented in Appendix D. 
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3.03  SEISMIC INDUCED SETTLEMENT 

 

Seismically induced settlement occurs most frequently in areas of high seismicity that are underlain 

by loose, granular sediments.  An analysis of the seismically induced settlement has been performed 

for this site.  Our analysis indicates that vertical movement due to seismically induced settlement 

will be on the order of 2.5 inches.  Our detailed analysis is presented in Appendix E. 

 

3.04  BEARING FAILURE 

 

When liquefaction occurs, the soil can completely loose its shear strength and lose its capacity to 

support structures resulting in a foundation bearing failure.  Lightweight structures which are 

embedded in liquefiable soil and extend below the groundwater table contain large void spaces 

which may “float” or lift up and out of the ground surface during or after an earthquake. 

 

Since the site is potentially liquefiable, the potential for bearing capacity failure due to liquefaction 

is high.  Foundations should be designed to accommodate the potential for bearing failure. 

 

3.05  LATERAL SPREADING (LATERAL DISPLACEMENT) 

 

Lateral spreading is a condition where a relatively stiff block of soil moves laterally toward a free 

face or slope on a liquefied zone of subsurface soil.  Lateral spreads generally develop along gentle 

slopes and move toward a free face such as an incised river channel.  Lateral spreads can cause 

significant horizontal movement causing fissures, and scarps to develop at the surface.  Lateral 

spreads have been observed to disrupt foundations of buildings located across a failure, to rupture 

sewers, pipelines and other utilities and compress or buckle structures at the toe of the spread. 

 

Due to the low gradient of the site, the potential for lateral spreading is considered negligible. 

 

3.06  LIFELINE HAZARDS 

 

Liquefaction, lateral spreading, and seismically induced settlement of structures may also pose 

problems for streets and lifelines.  Specifically, natural gas pipelines may break and catch fire 

during an earthquake and water lines may break preventing firefighters from accessing water.  

Therefore, consideration should be given to providing isolated and flexible connections for gas and 

water utility lines as a preventive measure. 
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4.00  RECOMMENDATIONS 

 

Our recommendations are considered minimum and may be superseded by more conservative 

requirements of the architect, structural engineer, building code, or governing agencies.  The 

foundation recommendations are based on the expansion index and shear strength of the onsite 

soils.  Import soils, if necessary should be a very low expansion potential and should be approved 

by the Geotechnical Engineer prior to importing to the site.  In addition to the recommendations in 

this section, additional general earthwork and grading specifications are included in Appendix F. 

 

4.01  EXCAVATION CHARACTERISTICS/SHRINKAGE 

 

Our exploratory borings were advanced without difficulty and no oversize materials were 

encountered in our subsurface investigation.  Accordingly we expect that all earth materials will be 

rippable with conventional heavy duty grading equipment and oversized materials are not expected. 

 

Shrinkage is the decrease in volume of soil upon removal and recompaction expressed as a 

percentage of the original in-place volume, which will account for changes in earth volumes that 

will occur during grading. Our estimate for shrinkage of the onsite fill and native alluvial soils are 

expected to range from 5 to 15 percent.   

 

4.02  SETTLEMENT CONSIDERATIONS 

 

Based on the known subsurface conditions and site geology, we anticipate that properly designed 

and constructed foundations that are supported on compacted fill materials will experience a total 

and differential settlement on the order of 2.5 inches and 1.25 inches, respectively.  As a minimum, 

structures supported by shallow foundations should be designed to accommodate a total settlement 

of at least 2.5 inches with differential settlements of 1.25 inches over a horizontal distance of 50 

feet. 

  

4.03  SITE CLEARING 

 

All surface vegetation, trash, debris, asphalt concrete, Portland cement concrete and underground 

pipes should be cleared and removed from the proposed construction site. Underground facilities 

such as utilities, pipes or underground storage tanks may exist at the site.  Removal of underground 

tanks is subject to state law as regulated by the County, City and/or Fire Department. If storage 

tanks containing hazardous or unknown substances are encountered, the proper authorities must be 

notified prior to any attempts at removing such objects. 
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Depressions resulting from the removal of foundations of existing buildings, underground tanks and 

pipes, buried obstructions and/or tree roots should be backfilled with properly compacted material. 

 

4.04  SITE GRADING 

 

All fill materials should be compacted to at least 90 percent of maximum dry density as determined 

by ASTM Test Method D1557.  Fill materials should be placed in loose lifts, no greater than 8 

inches prior to applying compactive effort. All engineered fill materials should be moisture-

conditioned and processed as necessary to achieve a uniform moisture content that is near optimum 

moisture content and within moisture limits required to achieve adequate bonding between lifts. 

 

4.05  SITE OVEREXCAVATION 

 

Building plans, grading plans and foundation elevations were not available at the time of our 

investigation.  Therefore, once formal plans are prepared and available for review, this office should 

review these plans from a geotechnical viewpoint, comment on any changes, and revise the 

recommendations of this report as necessary. 

 

All organics, debris, trash and topsoil should be removed from the grading area and hauled offsite.  

Recommendations for site grading to prepare the pad areas for the support of structures are as 

follows. 

 

It is recommended that the existing soils within the pad area be over excavated to a minimum depth 

of 3 feet below the bottom of the proposed spread and/or continuous footings or 4 feet below 

finished grade, whichever is greater.  The required horizontal limits of the over excavated area shall 

be defined as the area extending from the edge of the perimeter footing for a distance of 5 feet.  

 

Hardscape areas which include all paved areas will require a minimum depth of 2 feet of removal 

and recompaction.  Processing for hardscape areas should extend a minimum distance of 2 feet 

outside the hardscape limits. 

 

Competent removal bottoms should have a minimum relative compaction of 85 percent (per ASTM 

D1557).  The bottoms of all overexcavations should then be scarified to a minimum depth of 6 

inches, moisture-conditioned, and recompacted to a minimum of 90 percent relative compaction 

(per ASTM D1557). 

 

Removed and/or overexcavated soils may be moisture-conditioned to near optimum moisture 

content and recompacted as engineered fill, except for soils containing detrimental amounts of 
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organic material.  The fill materials should be compacted to a minimum of 90% of the maximum 

dry density per ASTM D-1557. 

 

4.06  FOUNDATIONS 

 

Conventional spread and/or continuous ring/wall footings may be designed using an allowable 

bearing pressure of 2,000 psf.  This allowable bearing pressure may be increased by 20% for each 

additional foot of width and/or depth, to a maximum value of 4,500 psf.  The recommended 

minimum footing widths are 18 inches for continuous footings and 24 inches for isolated spread 

footings.  The minimum embedment depth should be 24 inches for perimeter footings and 18 

inches for interior footings below the lowest adjacent grade.  The allowable bearing capacities 

provided may also be increased by one-third for considerations of short term wind or seismic loads. 

 

Soil resistance developed against lateral structural movement can be obtained from the passive 

pressure value of 250 pcf.  For sliding resistance, a friction coefficient of 0.35 may be used at the 

concrete and soil interface.  The passive pressure and the friction of resistance could be combined 

without reduction.  In addition, the lateral passive resistance is taken into account only if it is 

ensured that the soil against embedded structures will remain intact with time. 

 

4.07  SLABS ON GRADE 

 

Concrete floors with a minimum thickness of 5 inches are recommended for slabs on grade, 

considering normal floor loading conditions.  However, if heavy concentrated or moving loads are 

anticipated, slabs should be designed using a modulus of subgrade reaction (k) of 120 psi/in when 

soils are prepared in conformance with the grading recommendations contained within the report.  

Nominal reinforcement with #4 bars, 18 inches on center, each direction at the mid-height of the 

slab is recommended.  However, the structural engineer may require heavier reinforcement.  

Control joints should be constructed to create squares or rectangles with a maximum spacing of 15 

feet on large slab areas. 

 

A base course capillary break is not required for slabs on grade at the subject site.  However, damp 

proofing should be provided under all slabs on grade as specified in Section 1807 of the 2007 

California Building Code.  The damp proofing material should consist of a minimum 10 mil 

polyethylene liner.  The liner should be placed with 2 inches of sand below and 2 inches of sand 

above the polyethylene liner.  The liner should be carefully fitted around service openings with 

joints lapped not less than 6 inches. 
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4.08  MISCELLANEOUS FLATWORK AND WALKWAYS 

 

Miscellaneous flatwork and walkways may be designed with a minimum thickness of 5 inches.  

Miscellaneous flatwork should be reinforced with #4 bars, 18 inches on center, each direction at the 

mid-height of the slab.  Control joints should be constructed to create squares or rectangles with a 

maximum spacing of 15 feet on large slab areas. 

 

The sub grade soils beneath all miscellaneous concrete flatwork should be compacted to a 

minimum of 90% relative compaction for a minimum depth of 24 inches.  The geotechnical 

engineer should monitor the compaction of the sub grade soils and perform testing to verify that 

proper compaction has been obtained. 

 

4.09  PREWETTING RECOMMENDATIONS 

 

The soils underlying all slab-on-grade should be brought to a minimum of 2% and a maximum of 

4% above their optimum moisture content for a depth of 12 inches prior to the placement of 

concrete.  The geotechnical consultant should perform insitu moisture tests to verify that the 

appropriate moisture content has been achieved a maximum of 24 hours prior to the placement of 

concrete or moisture barriers. 

 

4.10  CORROSIVITY 

 

Soluble sulfate tests indicate that concrete at the subject site will have a moderate exposure to water 

soluble sulfate in the soil.  Type II/V cement with a maximum water-to-cement ratio of 0.50 may be 

used for concrete in direct contact with onsite soils. 

 

Corrositivity testing consisting of soils reactivity (pH) and resistivity (ohms-cm) were also tested on 

representative soils.  The test results indicate that the soils have a soil reactivity of 7.8 and a 

resistivity ranging from 6,132 to 8,760 ohms-cm.  A neutral or non-corrosive soil has a reactivity 

value ranging from 5.5 to 8.4.  Generally, soils that could be considered corrosive to metal have 

resistivities less than 3,000 ohms.  Those soils with resistivity values of less than 1000 ohms-cm 

can be considered extremely corrosive.  

 

Based on our test results, it is our opinion that the underlying soils at the site have a low corrosion 

potential.  Protection of buried metal pipes with sand bedding and protective coating may be used to 

reduce corrosion potential. 
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4.11  RETAINING WALLS 

 

Embedded structural walls should be designed for lateral earth pressures exerted on the walls.  The 

magnitude of these earth pressures will depend on the amount of deformation that the wall can yield 

under the load.  If the wall can yield sufficiently to mobilize the full shear strength of the soils, it 

may be designed for the active condition.  If the wall cannot yield under the applied load, then the 

shear strength of the soil cannot be mobilized and the earth pressures will be higher.  These walls 

such as basement walls and swimming pools should be designed for the at rest condition.  If a 

structure moves towards the retained soils, the resulting resistance developed by the soil will be the 

passive resistance. 

 

For design purposes, the recommended equivalent fluid pressure for each case for walls constructed 

above the static groundwater table and backfilled with non-expansive soils is provided below.  

Retaining wall backfill should be compacted to at least 90% relative compaction based on the 

maximum density defined by ASTM D1557.  Retaining structures may be designed to resist the 

following earth pressures. 
 

• Allowable Bearing Pressure – 2,000 psf 

• Passive Earth Pressure - equivalent fluid weight of 250 pcf. 

• At rest lateral earth pressure - 60 pcf 

• Active Earth Pressures – equivalent fluid weights: 

 

Slope of Retained 

Material 

Equivalent Fluid Weight 

(pcf) 

Level 40 

2:1 (H:V) 65 

 

It is recommended that all retaining wall footings be embedded at least 24 inches below the lowest 

adjacent finish grade.  In addition, the wall footings should be designed and reinforced as required 

for structural considerations.   

 

Lateral resistance parameters provided above are ultimate values. Therefore, a suitable factor of 

safety should be applied to these values for design purposes. The appropriate factor of safety will 

depend on the design condition and should be determined by the project Structural Engineer.   If 

any super-imposed loads are anticipated, this office should be notified so that appropriate 

recommendations for earth pressures may be provided. 
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Retaining structures should be drained to prevent the accumulation of subsurface water behind the 

walls. Back drains should be installed behind all retaining walls exceeding 3.0 feet in height. A 

typical detail for retaining wall back drains is presented as Figure 6.  All back drains should be 

outlet to suitable drainage devices.  Walls and portions thereof that retain soil and enclose interior 

spaces and floors below grade should be waterproofed and dampproofed in accordance with 

Section 1807 of the 2007 CA Building Code. 

 

4.12  SEISMICALLY INDUCED LATERAL EARTH PRESSURES 

 

The limit equilibrium Coulomb theory for static stress conditions is based on the Mononobe-Okabe 

method, which is commonly utilized for determining seismically induced active and passive lateral 

earth pressures.  This method assumes three fundamental principals:  
 

1. Wall movement is sufficient to ensure either active or passive conditions. 
 

2. The driving soil wedge inducing the lateral earth pressures is formed by a planar failure 

surface starting at the heel of the wall and extending to the free surface of the backfill. 
 

3. The driving soil wedge and the retaining structure act as rigid bodies and therefore 

experiences uniform accelerations throughout the respective bodies (US Army Corps of 

Engineers, 2003, Engineering and Design - Stability Analysis of Concrete Structures). 

 

A seismic lateral increment of 23 pcf (equivalent fluid weight) may be applied as an incremental 

force which should be applied to the back of the wall in the upper 1/3 of the wall and also applied 

as a reduction of force to the front of the wall in the upper 1/3 of the footing.   

 

4.13  PAVEMENT RECOMMENDATIONS 

 

Recommended pavement structural sections are based on the procedures outlined in "Design 

Procedures for Flexible Pavements" of the Highway Design Manual, California Transportation 

Department.  This procedure uses the principal that the pavement structural section must be of 

adequate thickness to distribute the load from the design traffic (TI) to the subgrade soils in such a 

manner that the stresses from the applied loads do not exceed the strength of the soil (R value). 

Pavement sections were designed based on an R-Value of 55 and assumed Traffic Index of 5 for 

parking areas, 6 for driveway and 7.5 for truck access/fire lane.  The recommend structural sections 

are as follows:  
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Pavement Area Traffic Index AC Thickness Base Thickness 

Parking Areas 5.0 3.0 inches 4.0 inches 

Driveways 6.0 4.0 inches 4.0 inches 

Truck Access/Fire Lane 7.5 5.0 inches  4.0 inches 

 

Portland cement concrete (PCC) pavements should be designed for a minimum thickness of 7.0 

inches of Portland cement concrete on 6.0 inches of crushed aggregate base. 

 

Prior to paving, the upper 12 inches of subgrade soils should be scarified, adjusted to within 2% of 

optimum moisture and compacted to a minimum of 90% relative compaction.  All aggregate base 

courses should be compacted to a minimum of 95% relative compaction.  The laboratory standard 

used to establish the maximum density and optimum moisture shall be ASTM D1557. 

 

Due to the preliminary nature of this investigation, we recommend that representative R-value 

samples be obtained and tested towards the completion of site grading. 

 

4.14  CONSTRUCTION CONSIDERATIONS 

 

4.14.1  Moisture Sensitive Soils/Weather Related Concerns 

 

The upper soils encountered at this site may be sensitive to disturbances caused by construction 

traffic and to changes in moisture content.  During wet weather periods, increases in the 

moisture content of the soil can cause significant reduction in the soil strength and its support 

capabilities.  In addition, soils that become excessively wet may be slow to dry and thus 

significantly delay the progress of the grading operations.  Therefore, it will be advantageous to 

perform earthwork and foundation construction activities during the dry season.  

 

Much of the on-site soils may be susceptible to erosion during periods of inclement weather.  

As a result, the project Civil Engineer/Architect and Grading Contractor should take appropriate 

precautions to reduce the potential for erosion during and after construction. 

 

4.14.2  Drainage and Groundwater Considerations 

 

Groundwater was not encountered during our field investigation.  According to the California 

Division of Mines and Geology (2001), historic high groundwater levels in the immediate site 

vicinity are approximately 250 feet below grade.  Since this is well below the anticipated depths 
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of grading, the installation of subdrains is not expected to be necessary.  However, variations in 

the ground water table may result from fluctuation in the ground surface topography, subsurface 

stratification, precipitation, irrigation, and other factors such as impermeable and/or cemented 

formational materials overlain by fill soils.  In addition, during retaining wall excavations, 

seepage may be encountered.  Therefore, we recommend that a representative of MTGL, Inc. be 

present during grading operations to evaluate areas of seepage. Drainage devices for reduction 

of water accumulation can be recommended should these conditions occur.  

 

Water should not be allowed to collect in the foundation excavation, on floor slab areas, or on 

prepared subgrades of the construction area either during or after construction. Undercut or 

excavated areas should be sloped to facilitate removal of any collected rainwater, groundwater, 

or surface runoff.  Positive site drainage should be provided to reduce infiltration of surface 

water around the perimeter of the structures and beneath the floor slabs.  The grades should be 

sloped away from the building and surface drainage should be collected and discharged such 

that water is not permitted to infiltrate the backfill and floor slab areas of the structure. 

 

4.14.3  Excavations 

 

According to the Federal Register, Volume 54, No. 209 (October 1989), the United States 

Department of Labor, Occupational Safety and Health Administration (OSHA) amended its 

"Construction Standards for Excavations, 29 CFR, part 1926, Subpart P".  This document was 

issued to better insure the safety of workmen entering trenches or excavations. It is mandated by 

this federal regulation that excavations, whether they be utility trenches, basement excavation or 

foundation excavations, be constructed in accordance with the new OSHA guidelines. It is our 

understanding that these regulations are being strictly enforced and if they are not closely 

followed the owner and the contractor will be held liable for substantial penalties. 

 

The contractor is solely responsible for designing and constructing stable, temporary 

excavations and should shore, slope, or bench the sides of the excavations as required to 

maintain stability of both the excavation sides and bottom. The contractor's "responsible 

person", as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations as 

part of the contractor's safety procedures.  In no case should slope height, slope inclination, or 

excavation depth, including utility trench excavation depth, exceed those specified in local, 

state, and federal safety regulations.  
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4.14.4  Utility Trenches 

 

All utility trench backfill within street right of way, utility easements, under or adjacent to 

sidewalks, driveways, or building pads should be observed and tested by the geotechnical 

consultant to verify proper compaction.  Trenches excavated adjacent to foundations should not 

extend within the footing influence zone defined as the area within a line projected at a 1:1 

(horizontal to vertical) drawn from the bottom edge of the footing.  Trenches crossing 

perpendicular to foundations should be excavated and backfilled prior to the construction of the 

foundations.  The excavations should be backfilled in the presence of the geotechnical engineer 

and tested to verify adequate compaction beneath the proposed footing. 

 

Utilities should be bedded and backfilled with clean sand or approved granular soil to a depth of 

at least 1-foot over the pipe.  This backfill should be uniformly watered and compacted to a firm 

condition for pipe support.  The remainder of the backfill shall be typical on-site soil or 

imported soil which should be placed in lifts not exceeding 8 inches in thickness, watered or 

aerated to near optimum moisture content, and mechanically compacted to at least 90 percent of 

maximum dry density (based on ASTM D1557). 

 

4.14.5  Site Drainage 

 

The site should be drained to provide for positive drainage away from structures in accordance 

with the building code and applicable local requirements.  Unpaved areas should slope no less 

than 2% away from structure.  Paved areas should slope no less than 1% away from structures.  

Concentrated roof and surface drainage from the site should be collected in engineered, non-

erosive drainage devices and conducted to a safe point of discharge.  The site drainage should 

be designed by a civil engineer. 

 

4.15  Geotechnical Observation/Testing of Earthwork Operations 

 

The recommendations provided in this report are based on preliminary design information and 

subsurface conditions as interpreted from the investigation.  Our preliminary conclusion and 

recommendations should be reviewed and verified during site grading, and revised accordingly if 

exposed Geotechnical conditions vary from our preliminary findings and interpretations.  The 

Geotechnical consultant should perform Geotechnical observation and testing during the following 

phases of grading and construction: 

 

• During site grading and overexcavation. 

• During foundation excavations and placement. 
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• Upon completion of any foundation and retaining wall footing excavation prior to 

placing concrete. 

• During excavation and backfilling of all utility trenches 

• During processing and compaction of the subgrade for the access and parking areas and 

prior to construction of pavement sections. 

• When any unusual or unexpected Geotechnical conditions are encountered during any 

phase of construction. 

 

5.00  LIMITATIONS 

 

The findings, conclusions, and recommendations contained in this report are based on the site 

conditions as they existed at the time of our investigation, and further assume that the subsurface 

conditions encountered during our investigation are representative of conditions throughout the site. 

Should subsurface conditions be encountered during construction that are different from those 

described in this report, this office should be notified immediately so that our recommendations 

may be re-evaluated. 

 

This report was prepared for the exclusive use and benefit of the owner, architect, and engineer for 

evaluating the design of the facilities as it relates to geotechnical aspects.  It should be made 

available to prospective contractors for information on factual data only, and not as a warranty of 

subsurface conditions included in this report. 

 

Our investigation was performed using the standard of care and level of skill ordinarily exercised 

under similar circumstances by reputable soil engineers and geologists currently practicing in this or 

similar localities.  No other warranty, express or implied, is made as to the conclusions and 

professional advice included in this report.  

 

This firm does not practice or consult in the field of safety engineering.  We do not direct the 

Contractor's operations, and we are not responsible for their actions. The contractor will be solely 

and completely responsible for working conditions on the job site, including the safety of all 

persons and property during performance of the work. This responsibility will apply continuously 

and will not be limited to our normal hours of operation.   

 

The findings of this report are considered valid as of the present date.  However, changes in the 

conditions of a site can occur with the passage of time, whether they are due to natural events or to 

human activities on this or adjacent sites.  In addition, changes in applicable or appropriate codes 

and standards may occur, whether they result from legislation or the broadening of knowledge. 
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Accordingly, this report may become invalidated wholly or partially by changes outside our control. 

Therefore, this report is subject to review and revision as changed conditions are identified. 
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SITE LOCATION MAP 
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Base Map: Google Earth 
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BORING LOCATION MAP 
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SITE 

REGIONAL GEOLOGIC MAP 
Scale: As Shown 

Source:  California Division of Mines and Geology, Seismic Hazard Zone Report for El Monte 7.5 Minute Quadrangle, 1999 

.   

 

 Description of Units in Immediate Site Vicinity: 

Qya/Qyd/Qyl/Qyf – Younger Alluvium  

Qwa – Active Wash Deposits  

 

ONE MILE 
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Source:  California Division of Mines and Geology, Seismic Hazard Zone Report for El Monte 7.5 Minute Quadrangle, 1999. 

.   
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Scale: As Shown 
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 RETAINING WALL DRAINAGE DETAIL

Soil backfill, compacted to

90% relative compaction*

Filter fabric envelope

(Mirafi 140N or approved

equivalent) **

Minimum of 1 cubic foot

3" diameter perforated

PVC pipe (schedule 40 or

equivalent) with perforations

oriented down as depicted

minimum 1% gradient to

suitable outlet.

3" min.

Wall footing

Compacted fill

Finished Grade

Retaining wall

Wall waterproofing

per architect's

specifications

*  Based on ASTM D1557

** If class 2 permeable material (See

gradation to left) is used in place of

3/4" - 1 1/2" gravel.  Filter fabric may

be deleted.  Class 2 permeable material

compacted to 90% relative compaction. *

SPECIFICATIONS FOR CLASS 2

PERMEABLE MATERIAL

(CAL TRANS SPECIFICATIONS)

 Sieve Size  % Passing
1"

3/4"

3/8"

No.4

No.8

No.30

No.50

No.200 0-3

0-7

5-15

18-33

25-40

40-100

90-100

100

per linear foot of 3/4"
crushed rock

50 feet on center to a

joints or outlet drain at
Provide open cell head

suitable drainage device

.

.
.

.

.

.

.

..

.

.

.

.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

 

REFERENCES



SGVWC El Monte Plant No. 1 MTGL Project No. 2492A03 

El Monte, California MTGL Log No. 10-2020 

 

 

Page A1 

APPENDIX A 

 

REFERENCES 

 

Blake, Thomas F., 1998, "EQFAULT, Computer Program for the Deterministic Prediction of Peak 

Horizontal Acceleration from Digitized California Faults 

Blake, Thomas F., 2000, “EQSEARCH”, Computer Program for Categorizing Historical 

Significant Earthquakes. 

Bortugno, E. J. and Spittler, T. E., Geologic May of the San Bernardino Quadrangle, California, 

1986.  

California Division of Mines and Geology, Fault-Rupture Hazard Zones in California, Special 

Publication 42, 1997 

California Division of Mines and Geology, Seismic Hazard Evaluation of the El Monte 7.5-Minute 

Quadrangle, Los Angeles County, California, Open File Report 98-15, 1998.  

California Division of Mines and Geology, Seismic Hazard Zones, El Monte Quadrangle, 1999. 

California Geological Survey, 2008, Guidelines for Evaluating and Mitigating Seismic Hazards in 

California, Special Publication 117. 

Federal Emergency Management Agency, Flood Insurance Rate Map, Los AngelesCounty, FEMA 

Map 0603C1675F. 

Jahns, R.H., 1954, Geology of Southern California: CDMG Bulletin 170, Guidebook No. 3. 

Jennings, C. W. and Strand, R. G. Geologic Map of California, Los Angeles Sheet, 1966.  

Norris, R. M. and Webb, R. W. Geology of California, Second Edition, 1990. 

Los Angeles County, Department of Regional Planning, 1990, Safety Element of the Los Angeles 

County General Plan, Hazard Reduction in Los Angeles County.  

Los Angeles County General Plan, 2008, Technical Appendix to Safety Element. 

Seed, H.B. and Whitman, R.V., 1970, Design of Earth Structures for Dynamic Loads in ASCE 

Specialty Conference, Lateral Stresses in the Ground and Design of Earth-Retaining Structures. 

Treiman, J.Jerome, compiler, 2000, Fault number 103, Raymond fault, in Quaternary fault and fold 

database of the United States: U.S. Geological Survey website, 

http://earthquakes.usgs.gov/regional/qfaults. 

 



SGVWC El Monte Plant No. 1 MTGL Project No. 2492A03 

El Monte, California MTGL Log No. 10-2020 

 

 

Page A2 

Treiman, J.Jerome, compiler, 2000, Fault number 103, Raymond fault, in Quaternary fault and fold 

database of the United States: U.S. Geological Survey website, 

http://earthquakes.usgs.gov/regional/qfaults. 

U.S. Geological Survey, 2009, Java Ground Motion Parameter Calculator, Version 5.0.9, ASCE 7 

Standard, htpp://earthquake.usgs.gov/research/hazmaps/design/. 

U.S. Geological Survey, Earthquakes Hazard Program/Quaternary Fault and Fold Database, 

http://gldims.cr.usgs.gov/qfault/viewer.htm 

US Army Corps of Engineers, 2003, Engineering and Design - Stability Analysis of Concrete 

Structures, Publication CECW-E, Circular No. 1110-2-6058, Appendix G,  

Yerkes, R.F., McCulloh, T.H., Schoellhamer, J.E., and Vedder, J.G., 1965, Geology of the Los 

Angeles Basin California - An Introduction, US Geological Survey Professional Paper 420-A. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

FIELD EXPLORATION PROGRAM



SGVWC El Monte Plant No. 1 MTGL Project No. 2492A03 

El Monte, California MTGL Log No. 10-2020 

 

 

Page B1 

APPENDIX B 

 

 FIELD EXPLORATION PROGRAM 

 

The subsurface conditions for this Geotechnical Investigation were explored by excavating 4 

exploratory borings with an 8-inch hollow-stem-auger to a maximum depth of 51.5 feet below 

existing grade. All drive samples were obtained by SPT or California Tube Sampler.  The 

approximate locations of the borings are shown on the Boring Location Plan (Figure 2).  The field 

exploration was performed under the supervision of our Geologist who maintained a continuous log 

of the subsurface soils encountered and obtained samples for laboratory testing.  

 

Subsurface conditions are summarized on the accompanying Logs of Borings.  The logs contain 

factual information and interpretation of subsurface conditions between samples.  The stratum 

indicated on these logs represents the approximate boundary between earth units and the transition 

may be gradual.  The logs show subsurface conditions at the dates and locations indicated, and may 

not be representative of subsurface conditions at other locations and times. 

 

Identification of the soils encountered during the subsurface exploration was made using the field 

identification procedure of the Unified Soils Classification System (ASTM D2488).  A legend 

indicating the symbols and definitions used in this classification system and a legend defining the 

terms used in describing the relative compaction, consistency or firmness of the soil are attached in 

this appendix.  Bag samples of the major earth units were obtained for laboratory inspection and 

testing, and the in-place density of the various strata encountered in the exploration was determined 

 

The exploratory borings were located in the field by using cultural features depicted on a 

preliminary site plan provided by the client.  Each location should be considered accurate only to 

the scale and detail of the plan utilized. 

 

The exploratory borings were backfilled with native soil cuttings, compacted, and patched where 

appropriate. 
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 Exploratory Boring Log Boring No. B-1
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Light brown sand, moist, loose
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Light brown coarse sand with abundance of gravel, moist, medium dense

This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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 Exploratory Boring Log Boring No. B-1

Project: El Monte Plant No. 1 2 of 2

Equipment: 8" H.S.A.

Drive Wt: 140 lbs  /  Drop 30"

BH Project No.: 2492A03
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stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times
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This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times
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This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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 Exploratory Boring Log Boring No. B-3

Project: El Monte Plant No. 1 2 of 2

Equipment: 8" H.S.A.

Drive Wt: 140 lbs  /  Drop 30"

BH Project No.:
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Light brown medium sand, moist, dense
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Boring backfilled with native soils
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Logged by:

Date Drilled:

Light brown coarse sand, slightly moist, dense

Samples

9/1/10

Latitude:

Longitude: -118.0010
o

34.0867
o

This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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 Exploratory Boring Log Boring No. B-4

Project: El Monte Plant No. 1 1 of 2

Equipment: 8" H.S.A.

Drive Wt: 140 lbs  /  Drop 30"

BH Project No.:
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3/4" in diameter
Grayish brown coarse sand with gravel, slightly moist, dense, gravel up to 

Light brown medium sand, slightly moist, medium dense

Grayish brown fine silty sand to sandy silt, moist, loose to firm, some

Light brown medium sand, moist, dense

Grayish brown fine sand, moist, medium dense, some iron oxide
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This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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 Exploratory Boring Log Boring No. B-4

Project: El Monte Plant No. 1 2 of 2

Equipment: 8" H.S.A.

Drive Wt: 140 lbs  /  Drop 30"

BH Project No.:
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Grayish brown coarse sand with gravel, slightly moist, dense, gravel up to 
3/4" in diameter (continued)
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No groundwater encountered during drilling
Boring backfilled with native soils
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Grayish brown coarse sand to brown sandy silt, very moist, medium dense

This log contains factual information and interpretation of the subsurface conditions between the samples. The 

stratum indicated on this log represent the approximate boundary between earth units and the transition may be 

gradual. The log shows subsurface conditions at the date and location indicated, and may not be representative of 

the subsurface conditions at other locations and times

- Bulk Sample - CA Sampler - SPT Sampler - Groundwater
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APPENDIX C 

 

LABORATORY TESTING PROCEDURES 

 

1. Classification 

 

 Soils were classified visually, generally according to the Unified Soil Classification System. 

Classification tests were also completed on representative samples in accordance with 

ASTM D422 for Grain Size and ASTM D4318 for Liquid Limit and Plasticity Index.  The 

test results are attached to this appendix. 

 

2. Maximum Density 

 

 A maximum density test was performed on a representative bag sample of the near surface 

soils in accordance with ASTM D1557.  The test result is as follows: 

 

Sample  

Location 

Maximum Dry 

Density (pcf) 

Optimum Moisture 

Content (%) 

B-1 @ 0-3 ft 115.0 10.0 

B-2 @ 0-3 ft 118.0 9.5 

 

3. Direct Shear 

 

 Direct Shear Tests were performed on in-place samples of site soils in accordance with 

ASTM D3080.    

 

4. Consolidation 

 

 Consolidation tests were performed on representative, relatively undisturbed samples of the 

underlying soils to determine compressibility characteristics in accordance with ASTM 

D2435.  Test results are presented in this appendix. 

 

5. ‘R’ Value Testing 

 

 ‘R’ Value testing was completed in substantial compliance with Caltrans Test Method 301. 

Graphical plots of our tests are included in this appendix. 
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6. Corrosion 

 

 Chemical testing was performed on representative samples to determine the corrosion 

potential of the onsite soils.  Testing consisted of pH, chlorides (CTM 422), soluble sulfates 

(CTM 417), and resistivity (CTM 643).  Test results are as follows: 

 

Sample  

Location 
pH 

Sulfates 

(ppm) 

Chlorides 

(ppm) 

Resistivity 

(ohm-cm) 

B-1 @ 0-3 ft 7.8 37 72 6,132 

B-2 @ 0-3 ft 7.8 420 176 8,760 

 

7. Expansion Index 

 

Expansion Index testing was completed in accordance with the standard test method ASTM 

D4829.  Test results are presented below. 

 

Sample 

Location 

Expansion Index 

(EI) 

Expansion 

Index 

B-1 @ 0-3 ft 2 Very Low 

 

 

8. Sand Equivalent 

 

 Sand Equivalent tests were performed on representative samples of the major soil types 

encountered by the test methods of ASTM D2419. 

 

Sample  

Location 

Sand 

Equivalent 

B-1 @ 0-3 ft 75 

B-2 @ 0-3 ft 62 

B-3 @ 0-3 ft 63 

B-4 @ 0-3 ft 75 
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Test Results Peak Residual

Cohesion (psf): 60 10

Friction Angle (deg): 13 14

Sample Location: B-2 @ 5 ft

Sample Description: Brown Fine Sand

Project Name: El Monte Plant No. 1
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Test Results Peak Residual

Cohesion (psf): 140 150

Friction Angle (deg): 13 13

Sample Location: B-4 @ 5 ft

Sample Description: Brown Fine Sand

Project Name: El Monte Plant No. 1

Project No.: 2492A03
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Test Results Peak Residual

Cohesion (psf): 140 150

Friction Angle (deg): 13 13

Sample Location: B-4 @ 5 ft

Sample Description: Brown Sand (SP)

Project Name: El Monte Plant No. 1

Project No.: 2492A03
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Initial Final Initial Final Initial Final Initial Final

Degree of 
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Dry Density 

(pcf)   
Void Ratio
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CONSOLIDATION TEST RESULTS
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Initial Final Initial Final Initial Final Initial Final

ONE - DIMENSIONAL CONSOLIDATION  PROPERTIES of SOILS

(ASTM D 2435)   

657 15 10.2 21.3

Boring                   

No.
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No.:
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(ft.)

Moisture 
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APPENDIX D 

 

SEISMICITY 
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USGS Java Ground Motion Parameter Calculator 

(http://earthquake.usgs.gov/hazards/designmaps/javacalc.php) 

 

Conterminous 48 States - 2005 ASCE 7 Standard 

Latitude = 34.0869 Longitude = -118.009 

 

Spectral Response Accelerations Ss and S1 

Ss and S1 = Mapped Spectral Acceleration Values 

Site Class B -  Fa = 1.0 ,Fv = 1.0 

Data are based on a 0.01 deg grid spacing 

  Period    Sa   

  (sec)    (g)   

   0.2    1.748 (Ss, Site Class B) 

   1.0    0.664 (S1, Site Class B) 

 

 

Spectral Response Accelerations SMs and SM1 

SMs = Fa x Ss and SM1 = Fv x S1 

Site Class D -  Fa = 1.0 ,Fv = 1.5 

 

  Period    Sa   

  (sec)    (g)   

   0.2    1.748 (SMs, Site Class D) 

   1.0    0.996 (SM1, Site Class D) 

 

 

Design Spectral Response Accelerations SDs and SD1 

SDs = 2/3 x SMs and SD1 = 2/3 x SM1 

Site Class D -  Fa = 1.0 ,Fv = 1.5 

 

  Period    Sa   

  (sec)    (g)   

   0.2    1.165 (SDs, Site Class D) 

   1.0    0.664 (SD1, Site Class D)
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                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: 2492A03                                       
                                                     DATE: 09-08-2010   
 
JOB NAME: El Monte Plant 1                              
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: CDMGFLTE.DAT                                                      
                                                       
 
SITE COORDINATES: 
   SITE LATITUDE:  34.0869 
   SITE LONGITUDE:  118.0090 
 
SEARCH RADIUS:   100  mi 
 
ATTENUATION RELATION:   5) Boore et al. (1997) Horiz. - SOIL (310)                  
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  cd_2drp 
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  CDMGFLTE.DAT                                                     
                                                        
 
MINIMUM DEPTH VALUE (km):  0.0 
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                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  1  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
ELYSIAN PARK THRUST             |   2.2(   3.5)|   6.7    |   0.519  |    X  
RAYMOND                         |   4.8(   7.7)|   6.5    |   0.351  |   IX  
SIERRA MADRE                    |   5.7(   9.1)|   7.0    |   0.417  |    X  
CLAMSHELL-SAWPIT                |   6.3(  10.1)|   6.5    |   0.302  |   IX  
SAN JOSE                        |   6.5(  10.5)|   6.5    |   0.295  |   IX  
WHITTIER                        |   7.0(  11.3)|   6.8    |   0.271  |   IX  
VERDUGO                         |   8.6(  13.8)|   6.7    |   0.275  |   IX  
HOLLYWOOD                       |  12.9(  20.7)|   6.4    |   0.177  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  13.0(  21.0)|   6.7    |   0.205  |  VIII 
COMPTON THRUST                  |  15.5(  25.0)|   6.8    |   0.190  |  VIII 
CUCAMONGA                       |  15.7(  25.2)|   7.0    |   0.210  |  VIII 
NEWPORT-INGLEWOOD (L.A.Basin)   |  19.3(  31.0)|   6.9    |   0.140  |  VIII 
SIERRA MADRE (San Fernando)     |  21.0(  33.8)|   6.7    |   0.144  |  VIII 
SAN GABRIEL                     |  22.2(  35.8)|   7.0    |   0.133  |  VIII 
SANTA MONICA                    |  22.9(  36.8)|   6.6    |   0.128  |  VIII 
SAN ANDREAS - Mojave            |  26.2(  42.2)|   7.1    |   0.123  |   VII 
SAN ANDREAS - 1857 Rupture      |  26.2(  42.2)|   7.8    |   0.178  |  VIII 
NORTHRIDGE (E. Oak Ridge)       |  26.3(  42.4)|   6.9    |   0.134  |  VIII 
ELSINORE-GLEN IVY               |  26.7(  42.9)|   6.8    |   0.104  |   VII 
PALOS VERDES                    |  27.2(  43.7)|   7.1    |   0.120  |   VII 
MALIBU COAST                    |  29.8(  47.9)|   6.7    |   0.110  |   VII 
SAN JACINTO-SAN BERNARDINO      |  30.7(  49.4)|   6.7    |   0.088  |   VII 
SAN ANDREAS - Southern          |  31.5(  50.7)|   7.4    |   0.125  |   VII 
SAN ANDREAS - San Bernardino    |  31.5(  50.7)|   7.3    |   0.119  |   VII 
SANTA SUSANA                    |  32.3(  52.0)|   6.6    |   0.098  |   VII 
NEWPORT-INGLEWOOD (Offshore)    |  34.7(  55.8)|   6.9    |   0.090  |   VII 
CLEGHORN                        |  34.8(  56.0)|   6.5    |   0.072  |   VII 
HOLSER                          |  37.7(  60.6)|   6.5    |   0.083  |   VII 
ANACAPA-DUME                    |  39.8(  64.1)|   7.3    |   0.121  |   VII 
NORTH FRONTAL FAULT ZONE (West) |  44.4(  71.4)|   7.0    |   0.095  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  44.4(  71.5)|   6.9    |   0.074  |   VII 
OAK RIDGE (Onshore)             |  44.9(  72.2)|   6.9    |   0.089  |   VII 
SIMI-SANTA ROSA                 |  47.3(  76.1)|   6.7    |   0.077  |   VII 
ELSINORE-TEMECULA               |  48.7(  78.4)|   6.8    |   0.065  |   VI  
SAN CAYETANO                    |  49.4(  79.5)|   6.8    |   0.079  |   VII 
SAN ANDREAS - Carrizo           |  51.1(  82.2)|   7.2    |   0.078  |   VII 
CORONADO BANK                   |  56.7(  91.3)|   7.4    |   0.080  |   VII 
SANTA YNEZ (East)               |  60.8(  97.8)|   7.0    |   0.061  |   VI  
HELENDALE - S. LOCKHARDT        |  61.8(  99.4)|   7.1    |   0.064  |   VI  
SAN JACINTO-ANZA                |  66.9( 107.7)|   7.2    |   0.063  |   VI  
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                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  2  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
VENTURA - PITAS POINT           |  67.2( 108.1)|   6.8    |   0.062  |   VI  
GARLOCK (West)                  |  68.3( 109.9)|   7.1    |   0.059  |   VI  
NORTH FRONTAL FAULT ZONE (East) |  69.2( 111.4)|   6.7    |   0.057  |   VI  
OAK RIDGE(Blind Thrust Offshore)|  69.6( 112.0)|   6.9    |   0.064  |   VI  
M.RIDGE-ARROYO PARIDA-SANTA ANA |  71.3( 114.7)|   6.7    |   0.056  |   VI  
PLEITO THRUST                   |  71.8( 115.6)|   7.2    |   0.073  |   VII 
CHANNEL IS. THRUST (Eastern)    |  71.9( 115.7)|   7.4    |   0.081  |   VII 
MONTALVO-OAK RIDGE TREND        |  73.4( 118.1)|   6.6    |   0.052  |   VI  
PINTO MOUNTAIN                  |  73.6( 118.5)|   7.0    |   0.053  |   VI  
LENWOOD-LOCKHART-OLD WOMAN SPRGS|  73.7( 118.6)|   7.3    |   0.062  |   VI  
ROSE CANYON                     |  74.1( 119.2)|   6.9    |   0.050  |   VI  
ELSINORE-JULIAN                 |  75.2( 121.0)|   7.1    |   0.055  |   VI  
RED MOUNTAIN                    |  75.9( 122.2)|   6.8    |   0.056  |   VI  
BIG PINE                        |  76.4( 122.9)|   6.7    |   0.044  |   VI  
WHITE WOLF                      |  81.1( 130.5)|   7.2    |   0.066  |   VI  
GRAVEL HILLS - HARPER LAKE      |  81.6( 131.4)|   6.9    |   0.046  |   VI  
JOHNSON VALLEY (Northern)       |  81.8( 131.6)|   6.7    |   0.041  |    V  
LANDERS                         |  82.3( 132.5)|   7.3    |   0.057  |   VI  
GARLOCK (East)                  |  82.8( 133.2)|   7.3    |   0.056  |   VI  
BLACKWATER                      |  86.1( 138.6)|   6.9    |   0.044  |   VI  
SANTA CRUZ ISLAND               |  86.4( 139.1)|   6.8    |   0.051  |   VI  
CALICO - HIDALGO                |  88.4( 142.2)|   7.1    |   0.048  |   VI  
SAN ANDREAS - Coachella         |  88.8( 142.9)|   7.1    |   0.048  |   VI  
EMERSON So. - COPPER MTN.       |  89.6( 144.2)|   6.9    |   0.043  |   VI  
BURNT MTN.                      |  91.8( 147.8)|   6.4    |   0.032  |    V  
EUREKA PEAK                     |  92.5( 148.8)|   6.4    |   0.032  |    V  
SAN JACINTO-COYOTE CREEK        |  96.3( 155.0)|   6.8    |   0.038  |    V  
SANTA YNEZ (West)               |  96.9( 156.0)|   6.9    |   0.040  |    V  
NORTH CHANNEL SLOPE             |  97.1( 156.2)|   7.1    |   0.055  |   VI  
So. SIERRA NEVADA               |  98.4( 158.4)|   7.1    |   0.054  |   VI  
******************************************************************************* 
 
 
 
 
 
 
 
 
 
-END OF SEARCH-   70 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE ELYSIAN PARK THRUST              FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 2.2 MILES (3.5 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5192 g 
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                           ************************* 
                           *                       * 
                           *    E Q S E A R C H    * 
                           *                       * 
                           *     Version 3.00      * 
                           *                       * 
                           ************************* 
 
                                 ESTIMATION OF 
                            PEAK ACCELERATION FROM 
                        CALIFORNIA EARTHQUAKE CATALOGS 
 
 
JOB NUMBER: 2492A03                                       
                                                     DATE: 09-22-2010   
 
JOB NAME: El Monte Plant No. 1                          
 
EARTHQUAKE-CATALOG-FILE NAME: ALLQUAKE.DAT                                              
                       
 
SITE COORDINATES: 
   SITE LATITUDE:  34.0869 
   SITE LONGITUDE:  118.0090 
 
SEARCH DATES: 
           START DATE:   1800  
           END DATE:   1999  
 
SEARCH RADIUS: 
           50.0 mi 
           80.5 km 
 
ATTENUATION RELATION:   5) Boore et al. (1997) Horiz. - SOIL (310)                  
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   ASSUMED SOURCE TYPE:  DS [SS=Strike-slip, DS=Reverse-slip, BT=Blind-thrust] 
   SCOND:   0  Depth Source:  A 
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
MINIMUM DEPTH VALUE (km):  0.0 
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                            ------------------------- 
                            EARTHQUAKE SEARCH RESULTS 
                            ------------------------- 
 
Page  1  
------------------------------------------------------------------------------- 
    |       |        |          |  TIME  |     |     | SITE  |SITE|  APPROX. 
FILE|  LAT. |  LONG. |   DATE   |  (UTC) |DEPTH|QUAKE|  ACC. | MM |  DISTANCE 
CODE| NORTH |  WEST  |          | H M Sec| (km)| MAG.|   g   |INT.|  mi  [km] 
----+-------+--------+----------+--------+-----+-----+-------+----+------------ 
MGI |34.1000|118.0000|01/27/1930|2026 0.0|  0.0| 4.60| 0.189 |VIII|  1.0(  1.7) 
PAS |34.0770|118.0470|02/11/1988|152555.7| 12.5| 4.70| 0.179 |VIII|  2.3(  3.7) 
PAS |34.0610|118.0790|10/01/1987|144220.0|  9.5| 5.90| 0.267 | IX |  4.4(  7.0) 
PAS |34.0760|118.0900|10/01/1987|1448 3.1| 11.7| 4.10| 0.100 | VII|  4.7(  7.5) 
PAS |34.0500|118.0870|10/01/1987|155953.5| 10.4| 4.00| 0.091 | VII|  5.1(  8.3) 
PAS |34.0730|118.0980|10/04/1987|105938.2|  8.2| 5.30| 0.179 |VIII|  5.2(  8.3) 
PAS |34.0520|118.0900|10/01/1987|151231.8| 10.8| 4.70| 0.130 |VIII|  5.2(  8.4) 
MGI |34.1000|118.1000|07/11/1855| 415 0.0|  0.0| 6.30| 0.300 | IX |  5.3(  8.5) 
PAS |34.0600|118.1000|10/01/1987|1449 5.9| 11.7| 4.70| 0.126 |VIII|  5.5(  8.9) 
PAS |34.0490|118.1010|10/01/1987|144541.5| 13.6| 4.70| 0.122 | VII|  5.9(  9.4) 
MGI |34.0000|118.0000|05/05/1929| 735 0.0|  0.0| 4.00| 0.083 | VII|  6.0(  9.7) 
MGI |34.0000|118.0000|05/05/1929| 1 7 0.0|  0.0| 4.60| 0.114 | VII|  6.0(  9.7) 
MGI |34.0000|118.0000|12/25/1903|1745 0.0|  0.0| 5.00| 0.140 |VIII|  6.0(  9.7) 
DMG |33.9960|117.9750|06/15/1967| 458 5.5| 10.0| 4.10| 0.083 | VII|  6.6( 10.6) 
MGI |34.2000|118.0000|01/09/1921| 530 0.0|  0.0| 4.60| 0.097 | VII|  7.8( 12.6) 
PAS |34.1490|118.1350|12/03/1988|113826.4| 13.3| 4.90| 0.108 | VII|  8.4( 13.5) 
DMG |33.9670|118.0500|01/30/1941| 13446.9|  0.0| 4.10| 0.070 | VI |  8.6( 13.8) 
DMG |34.2000|117.9000|08/28/1889| 215 0.0|  0.0| 5.50| 0.132 |VIII| 10.0( 16.1) 
DMG |34.2000|117.9000|07/13/1935|105416.5|  0.0| 4.70| 0.086 | VII| 10.0( 16.1) 
GSP |34.0300|118.1800|06/12/1989|165718.4| 16.0| 4.40| 0.071 | VI | 10.5( 17.0) 
GSP |34.0200|118.1800|06/12/1989|172225.5| 16.0| 4.10| 0.060 | VI | 10.8( 17.4) 
T-A |34.1700|118.1700|03/07/1888|1554 0.0|  0.0| 4.30| 0.066 | VI | 10.8( 17.4) 
MGI |34.1000|118.2000|04/21/1921|1538 0.0|  0.0| 4.00| 0.056 | VI | 11.0( 17.6) 
MGI |34.1000|118.2000|01/27/1860| 830 0.0|  0.0| 4.30| 0.066 | VI | 11.0( 17.6) 
MGI |34.1000|118.2000|05/02/1916|1432 0.0|  0.0| 4.00| 0.056 | VI | 11.0( 17.6) 
PAS |33.9650|117.8860|01/01/1976|172012.9|  6.2| 4.20| 0.062 | VI | 11.0( 17.6) 
GSP |34.2500|117.9900|06/28/1991|170055.5|  9.0| 4.30| 0.064 | VI | 11.3( 18.2) 
DMG |33.9500|118.1330|10/25/1933| 7 046.0|  0.0| 4.30| 0.062 | VI | 11.8( 19.0) 
DMG |34.1000|117.8000|03/31/1931|2033 0.0|  0.0| 4.00| 0.053 | VI | 12.0( 19.3) 
GSP |34.2620|118.0020|06/28/1991|144354.5| 11.0| 5.40| 0.109 | VII| 12.1( 19.5) 
MGI |34.0000|118.2000|06/26/1917|2115 0.0|  0.0| 4.60| 0.070 | VI | 12.5( 20.1) 
MGI |34.0000|118.2000|06/26/1917| 424 0.0|  0.0| 4.00| 0.051 | VI | 12.5( 20.1) 
MGI |34.0000|118.2000|06/26/1917|2120 0.0|  0.0| 4.60| 0.070 | VI | 12.5( 20.1) 
MGI |34.0000|118.2000|06/26/1917|2130 0.0|  0.0| 4.60| 0.070 | VI | 12.5( 20.1) 
MGI |34.0000|118.2000|02/13/1917|13 5 0.0|  0.0| 4.60| 0.070 | VI | 12.5( 20.1) 
DMG |33.9000|118.1000|07/08/1929|1646 6.7| 13.0| 4.70| 0.068 | VI | 13.9( 22.4) 
MGI |34.0800|118.2600|07/16/1920|18 8 0.0|  0.0| 5.00| 0.078 | VII| 14.4( 23.1) 
T-A |34.0000|118.2500|05/02/1856| 810 0.0|  0.0| 4.30| 0.052 | VI | 15.0( 24.2) 
T-A |34.0000|118.2500|03/21/1880|1425 0.0|  0.0| 4.30| 0.052 | VI | 15.0( 24.2) 
T-A |34.0000|118.2500|01/17/1857| 1 0 0.0|  0.0| 4.30| 0.052 | VI | 15.0( 24.2) 
T-A |34.0000|118.2500|09/23/1827| 0 0 0.0|  0.0| 5.00| 0.075 | VII| 15.0( 24.2) 
T-A |34.0000|118.2500|03/26/1860| 0 0 0.0|  0.0| 5.00| 0.075 | VII| 15.0( 24.2) 
T-A |34.0000|118.2500|05/04/1857| 6 0 0.0|  0.0| 4.30| 0.052 | VI | 15.0( 24.2) 
T-A |34.0000|118.2500|01/10/1856| 0 0 0.0|  0.0| 5.00| 0.075 | VII| 15.0( 24.2) 
DMG |33.9390|118.2050|01/11/1950|214135.0|  0.4| 4.10| 0.047 | VI | 15.2( 24.4) 
PAS |34.0060|117.7390|02/18/1989| 717 4.8|  3.3| 4.30| 0.049 | VI | 16.4( 26.4) 
GSP |34.1100|117.7200|04/17/1990|223227.2|  4.0| 4.60| 0.057 | VI | 16.6( 26.7) 
MGI |34.1000|118.3000|07/16/1920|2022 0.0|  0.0| 4.60| 0.057 | VI | 16.7( 26.8) 
MGI |34.1000|118.3000|07/16/1920|2130 0.0|  0.0| 4.60| 0.057 | VI | 16.7( 26.8) 
MGI |34.1000|118.3000|07/16/1920|2127 0.0|  0.0| 4.60| 0.057 | VI | 16.7( 26.8) 
MGI |34.1000|118.3000|07/26/1920|1215 0.0|  0.0| 4.00| 0.041 |  V | 16.7( 26.8) 
MGI |33.9000|118.2000|10/08/1927|1914 0.0|  0.0| 4.60| 0.056 | VI | 16.9( 27.2) 
GSP |34.1500|117.7200|03/01/1990|032303.0| 11.0| 4.70| 0.059 | VI | 17.1( 27.5) 
PAS |34.1360|117.7090|06/26/1988|15 458.5|  7.9| 4.60| 0.055 | VI | 17.5( 28.1) 
MGI |34.0000|118.3000|06/30/1920| 350 0.0|  0.0| 4.00| 0.039 |  V | 17.7( 28.5) 
MGI |34.0000|118.3000|09/03/1905| 540 0.0|  0.0| 5.30| 0.078 | VII| 17.7( 28.5) 
MGI |34.0000|118.3000|06/22/1920|2035 0.0|  0.0| 4.00| 0.039 |  V | 17.7( 28.5) 
GSP |34.1300|117.7000|03/01/1990|003457.1|  4.0| 4.00| 0.039 |  V | 17.9( 28.8) 
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GSP |34.1400|117.7000|02/28/1990|234336.6|  5.0| 5.20| 0.073 | VII| 18.0( 29.0) 
DMG |33.9830|118.3000|02/11/1940|192410.0|  0.0| 4.00| 0.039 |  V | 18.1( 29.2) 
GSP |34.1400|117.6900|03/02/1990|172625.4|  6.0| 4.60| 0.052 | VI | 18.6( 29.9) 
DMG |34.1000|117.6830|01/09/1934|1410 0.0|  0.0| 4.50| 0.049 | VI | 18.7( 30.0) 
DMG |34.1000|117.6830|01/18/1934| 214 0.0|  0.0| 4.00| 0.038 |  V | 18.7( 30.0) 
MGI |34.0000|117.7000|12/03/1929| 9 5 0.0|  0.0| 4.00| 0.038 |  V | 18.7( 30.0) 
DMG |33.8670|118.2000|11/13/1933|2128 0.0|  0.0| 4.00| 0.038 |  V | 18.7( 30.1) 
DMG |33.8670|118.2170|06/19/1944| 0 333.0|  0.0| 4.50| 0.048 | VI | 19.3( 31.0) 
DMG |33.8670|118.2170|06/19/1944| 3 6 7.0|  0.0| 4.40| 0.046 | VI | 19.3( 31.0) 
GSP |33.9510|117.7090|01/05/1998|181406.5| 11.0| 4.30| 0.043 | VI | 19.6( 31.5) 
DMG |33.8000|118.0000|10/21/1913| 938 0.0|  0.0| 4.00| 0.036 |  V | 19.8( 31.9) 
MGI |33.8000|117.9000|05/22/1902| 740 0.0|  0.0| 4.30| 0.041 |  V | 20.8( 33.4) 
DMG |33.8540|117.7520|10/04/1961| 22131.6|  4.3| 4.10| 0.036 |  V | 21.8( 35.1) 
DMG |33.8500|118.2670|03/11/1933| 629 0.0|  0.0| 4.40| 0.041 |  V | 22.0( 35.5) 
DMG |33.8500|118.2670|03/11/1933|1425 0.0|  0.0| 5.00| 0.057 | VI | 22.0( 35.5) 
DMG |33.8170|118.2170|10/22/1941| 65718.5|  0.0| 4.90| 0.054 | VI | 22.1( 35.6) 
DMG |33.7830|118.1330|10/02/1933| 91017.6|  0.0| 5.40| 0.070 | VI | 22.1( 35.6) 
DMG |33.7830|118.1330|11/20/1933|1032 0.0|  0.0| 4.00| 0.033 |  V | 22.1( 35.6) 
DMG |33.7830|118.1330|01/13/1940| 749 7.0|  0.0| 4.00| 0.033 |  V | 22.1( 35.6) 
DMG |33.8830|118.3170|03/11/1933|1457 0.0|  0.0| 4.90| 0.053 | VI | 22.6( 36.3) 
DMG |33.7670|118.1170|11/04/1939|2141 0.0|  0.0| 4.00| 0.032 |  V | 22.9( 36.9) 
MGI |33.8000|117.8000|05/20/1917| 945 0.0|  0.0| 4.00| 0.032 |  V | 23.1( 37.2) 
MGI |33.8000|117.8000|11/04/1926|2238 0.0|  0.0| 4.60| 0.044 | VI | 23.1( 37.2) 
MGI |33.8000|117.8000|11/10/1926|1723 0.0|  0.0| 4.60| 0.044 | VI | 23.1( 37.2) 
MGI |33.8000|117.8000|11/09/1926|1535 0.0|  0.0| 4.60| 0.044 | VI | 23.1( 37.2) 
MGI |33.8000|117.8000|11/07/1926|1948 0.0|  0.0| 4.60| 0.044 | VI | 23.1( 37.2) 
MGI |33.8000|117.8000|05/19/1917| 719 0.0|  0.0| 4.00| 0.032 |  V | 23.1( 37.2) 
MGI |33.8000|117.8000|05/19/1917| 635 0.0|  0.0| 4.00| 0.032 |  V | 23.1( 37.2) 
MGI |34.0000|118.4000|02/22/1920|1610 0.0|  0.0| 4.60| 0.044 | VI | 23.2( 37.3) 
MGI |34.0000|118.4000|02/07/1927| 429 0.0|  0.0| 4.60| 0.044 | VI | 23.2( 37.3) 
MGI |34.0000|118.4000|01/29/1927|2324 0.0|  0.0| 4.00| 0.032 |  V | 23.2( 37.3) 
MGI |34.0000|118.4000|10/01/1930| 040 0.0|  0.0| 4.60| 0.044 | VI | 23.2( 37.3) 
DMG |33.7500|118.0000|11/16/1934|2126 0.0|  0.0| 4.00| 0.032 |  V | 23.3( 37.4) 
DMG |33.7500|118.0830|03/13/1933|1929 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 837 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 436 0.0|  0.0| 4.60| 0.043 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 611 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1025 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|04/01/1933| 642 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|04/02/1933| 8 0 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/18/1933|2052 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 211 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 740 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/21/1933| 326 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/13/1933|1532 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/15/1933| 540 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 926 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/16/1933|1456 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 521 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 832 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 546 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 311 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 323 0.0|  0.0| 5.00| 0.054 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 616 0.0|  0.0| 4.60| 0.043 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 339 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/16/1933|1529 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 448 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 439 0.0|  0.0| 4.90| 0.051 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/30/1933|1225 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|1825 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 513 0.0|  0.0| 4.70| 0.046 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 515 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/13/1933| 343 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 524 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/13/1933| 617 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 553 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 555 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/19/1933|2123 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 618 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|15 2 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
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DMG |33.7500|118.0830|03/11/1933| 910 0.0|  0.0| 5.10| 0.057 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/14/1933|2242 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 440 0.0|  0.0| 4.70| 0.046 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 759 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 8 8 0.0|  0.0| 4.50| 0.041 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 257 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 259 0.0|  0.0| 4.60| 0.043 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/13/1933| 432 0.0|  0.0| 4.70| 0.046 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 3 9 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 911 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/17/1933|1651 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 6 1 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1045 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 347 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|23 5 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/23/1933|1831 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1129 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1138 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/31/1933|1049 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1147 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|2354 0.0|  0.0| 4.50| 0.041 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 2 4 0.0|  0.0| 4.90| 0.051 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 2 5 0.0|  0.0| 4.30| 0.037 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 2 9 0.0|  0.0| 5.00| 0.054 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 210 0.0|  0.0| 4.60| 0.043 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 252 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1547 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/20/1933|1358 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 835 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1956 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 751 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|22 0 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/15/1933| 432 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|2231 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|2232 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 258 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/16/1933|1530 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 034 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933| 027 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 635 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 336 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/14/1933| 036 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|1738 0.0|  0.0| 4.50| 0.041 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/23/1933| 840 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|1651 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 216 0.0|  0.0| 4.80| 0.048 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/14/1933|1219 0.0|  0.0| 4.50| 0.041 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/12/1933|2128 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1357 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/13/1933|131828.0|  0.0| 5.30| 0.063 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|04/02/1933|1536 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1141 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 227 0.0|  0.0| 4.60| 0.043 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/15/1933| 2 8 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 222 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|2240 0.0|  0.0| 4.40| 0.039 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 3 5 0.0|  0.0| 4.20| 0.035 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/25/1933|1346 0.0|  0.0| 4.10| 0.033 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933| 230 0.0|  0.0| 5.10| 0.057 | VI | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1944 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|11 0 0.0|  0.0| 4.00| 0.032 |  V | 23.6( 38.0) 
DMG |33.7500|118.0830|03/11/1933|1653 0.0|  0.0| 4.80| 0.048 | VI | 23.6( 38.0) 
DMG |33.7830|118.2000|12/27/1939|192849.0|  0.0| 4.70| 0.046 | VI | 23.7( 38.1) 
DMG |34.0000|118.4170|12/07/1938| 338 0.0|  0.0| 4.00| 0.031 |  V | 24.1( 38.8) 
DMG |33.7500|118.1330|03/11/1933|11 4 0.0|  0.0| 4.60| 0.043 | VI | 24.3( 39.1) 
DMG |33.7670|117.8170|08/22/1936| 521 0.0|  0.0| 4.00| 0.031 |  V | 24.7( 39.7) 
DMG |34.4000|117.8000|02/24/1946| 6 752.0|  0.0| 4.10| 0.032 |  V | 24.7( 39.7) 
DMG |33.7500|118.1670|05/16/1933|205855.0|  0.0| 4.00| 0.030 |  V | 25.0( 40.2) 
DMG |33.7330|118.1000|03/11/1933|15 9 0.0|  0.0| 4.40| 0.038 |  V | 25.0( 40.2) 
DMG |33.7330|118.1000|03/11/1933|1447 0.0|  0.0| 4.40| 0.038 |  V | 25.0( 40.2) 
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DMG |33.7330|118.1000|03/11/1933|1350 0.0|  0.0| 4.40| 0.038 |  V | 25.0( 40.2) 
DMG |33.7830|118.2500|11/14/1941| 84136.3|  0.0| 5.40| 0.063 | VI | 25.1( 40.4) 
DMG |34.3350|118.3310|02/09/1971|155820.7| 14.2| 4.80| 0.046 | VI | 25.1( 40.4) 
DMG |34.1830|117.5830|10/03/1948| 24628.0|  0.0| 4.00| 0.030 |  V | 25.2( 40.6) 
DMG |33.7500|118.1830|08/04/1933| 41748.0|  0.0| 4.00| 0.030 |  V | 25.3( 40.7) 
DMG |34.3390|118.3320|02/09/1971|141612.9| 11.1| 4.10| 0.032 |  V | 25.4( 40.8) 
DMG |34.3610|118.3060|02/09/1971|141021.5|  5.0| 4.70| 0.043 | VI | 25.4( 40.9) 
DMG |34.3700|118.3020|02/10/1971| 31212.0|  0.8| 4.00| 0.030 |  V | 25.7( 41.4) 
MGI |33.8000|118.3000|12/31/1928|1045 0.0|  0.0| 4.00| 0.030 |  V | 25.9( 41.7) 
DMG |33.8000|118.3000|11/03/1931|16 5 0.0|  0.0| 4.00| 0.030 |  V | 25.9( 41.7) 
GSP |34.2930|118.3890|12/06/1994|034834.5|  9.0| 4.50| 0.038 |  V | 25.9( 41.8) 
DMG |34.3680|118.3140|04/25/1971|1448 6.5| -2.0| 4.00| 0.029 |  V | 26.1( 42.0) 
DMG |33.9500|117.5830|04/11/1941| 12024.0|  0.0| 4.00| 0.029 |  V | 26.1( 42.1) 
DMG |33.7590|118.2530|08/31/1938| 31814.2| 10.0| 4.50| 0.038 |  V | 26.6( 42.8) 
GSP |34.3120|118.3930|05/25/1994|125657.1|  7.0| 4.40| 0.035 |  V | 26.9( 43.2) 
DMG |33.7000|118.0670|02/08/1940|165617.0|  0.0| 4.00| 0.029 |  V | 26.9( 43.3) 
DMG |33.7000|118.0670|07/20/1940| 4 113.0|  0.0| 4.00| 0.029 |  V | 26.9( 43.3) 
DMG |33.7000|118.0670|03/11/1933| 51022.0|  0.0| 5.10| 0.051 | VI | 26.9( 43.3) 
DMG |33.7000|118.0670|03/11/1933| 85457.0|  0.0| 5.10| 0.051 | VI | 26.9( 43.3) 
GSP |34.3110|118.3980|06/15/1994|055948.6|  7.0| 4.20| 0.032 |  V | 27.1( 43.6) 
DMG |34.1830|117.5480|09/01/1937|163533.5| 10.0| 4.50| 0.037 |  V | 27.2( 43.7) 
DMG |33.9030|118.4310|11/29/1938|192115.8| 10.0| 4.00| 0.028 |  V | 27.3( 43.9) 
MGI |33.7000|117.9000|07/08/1902| 945 0.0|  0.0| 4.00| 0.028 |  V | 27.4( 44.1) 
DMG |34.3000|117.6000|07/30/1894| 512 0.0|  0.0| 6.00| 0.081 | VII| 27.6( 44.4) 
DMG |34.1670|117.5330|03/01/1948| 81213.0|  0.0| 4.70| 0.041 |  V | 27.8( 44.7) 
DMG |34.2680|118.4450|08/30/1964|225737.1| 15.4| 4.00| 0.028 |  V | 27.9( 44.8) 
DMG |33.6830|118.0500|03/11/1933| 658 3.0|  0.0| 5.50| 0.061 | VI | 28.0( 45.0) 
DMG |33.6830|118.0500|03/11/1933|1250 0.0|  0.0| 4.40| 0.034 |  V | 28.0( 45.0) 
DMG |34.1270|117.5210|12/27/1938|10 928.6| 10.0| 4.00| 0.028 |  V | 28.0( 45.1) 
GSB |34.2990|118.4280|01/23/1994|085508.7|  6.0| 4.20| 0.031 |  V | 28.1( 45.1) 
DMG |33.6800|117.9930|11/20/1961| 85334.7|  4.4| 4.00| 0.028 |  V | 28.1( 45.2) 
DMG |34.3700|117.6500|12/08/1812|15 0 0.0|  0.0| 7.00| 0.134 |VIII| 28.3( 45.6) 
GSP |34.2310|118.4750|03/20/1994|212012.3| 13.0| 5.30| 0.055 | VI | 28.4( 45.7) 
DMG |34.1400|117.5150|01/01/1965| 8 418.0|  5.9| 4.40| 0.034 |  V | 28.5( 45.8) 
GSP |34.3740|117.6490|08/20/1998|234958.4|  9.0| 4.40| 0.034 |  V | 28.5( 45.9) 
GSP |34.2450|118.4710|01/18/1994|155144.9| 12.0| 4.00| 0.027 |  V | 28.6( 46.0) 
GSP |34.2990|118.4390|02/03/1994|162335.4|  8.0| 4.20| 0.030 |  V | 28.6( 46.0) 
PAS |34.2110|117.5300|10/19/1979|122237.8|  4.9| 4.10| 0.029 |  V | 28.7( 46.1) 
DMG |34.2110|117.5300|09/01/1937|1348 8.2| 10.0| 4.50| 0.036 |  V | 28.7( 46.1) 
DMG |33.6710|118.0120|10/20/1961|223534.2|  5.6| 4.10| 0.029 |  V | 28.7( 46.2) 
DMG |34.0000|118.5000|08/04/1927|1224 0.0|  0.0| 5.00| 0.046 | VI | 28.7( 46.2) 
MGI |34.0000|118.5000|11/19/1918|2018 0.0|  0.0| 5.00| 0.046 | VI | 28.7( 46.2) 
DMG |34.0000|118.5000|11/08/1914|1140 0.0|  0.0| 4.50| 0.036 |  V | 28.7( 46.2) 
DMG |34.0000|118.5000|06/22/1920| 248 0.0|  0.0| 4.90| 0.044 | VI | 28.7( 46.2) 
MGI |34.0000|118.5000|06/23/1920|1220 0.0|  0.0| 4.00| 0.027 |  V | 28.7( 46.2) 
MGI |34.0000|118.5000|03/08/1918|1230 0.0|  0.0| 4.00| 0.027 |  V | 28.7( 46.2) 
DMG |34.0000|118.5000|03/06/1918|1820 0.0|  0.0| 4.00| 0.027 |  V | 28.7( 46.2) 
DMG |34.4110|118.3290|02/10/1971| 5 636.0|  4.7| 4.30| 0.032 |  V | 28.9( 46.5) 
DMG |34.3870|118.3640|02/09/1971|143917.8| -1.6| 4.00| 0.027 |  V | 29.0( 46.6) 
DMG |33.6650|117.9790|10/20/1961|214240.7|  7.2| 4.00| 0.027 |  V | 29.2( 47.0) 
DMG |34.3040|117.5700|05/05/1969|16 2 9.6|  8.8| 4.40| 0.033 |  V | 29.2( 47.0) 
GSP |34.3010|118.4520|01/21/1994|185244.2|  7.0| 4.30| 0.031 |  V | 29.3( 47.1) 
DMG |34.2810|117.5520|09/13/1970| 44748.6|  8.0| 4.40| 0.033 |  V | 29.3( 47.2) 
DMG |34.3570|118.4060|02/09/1971|141950.2| 11.8| 4.00| 0.027 |  V | 29.3( 47.2) 
GSP |34.2970|118.4580|01/21/1994|185344.6|  7.0| 4.30| 0.031 |  V | 29.5( 47.4) 
DMG |34.3960|118.3660|02/10/1971|173855.1|  6.2| 4.20| 0.030 |  V | 29.5( 47.5) 
GSP |34.2870|118.4660|01/19/1994|071406.2| 11.0| 4.00| 0.027 |  V | 29.5( 47.5) 
DMG |33.6590|117.9810|10/20/1961|20 714.5|  6.1| 4.00| 0.027 |  V | 29.6( 47.6) 
DMG |34.2700|117.5400|09/12/1970|143053.0|  8.0| 5.40| 0.056 | VI | 29.6( 47.7) 
DMG |34.3080|118.4540|02/09/1971|144346.7|  6.2| 5.20| 0.050 | VI | 29.6( 47.7) 
GSP |34.2920|118.4660|01/19/1994|144635.2|  6.0| 4.00| 0.027 |  V | 29.7( 47.8) 
DMG |34.2960|118.4640|03/30/1971| 85443.3|  2.6| 4.10| 0.028 |  V | 29.7( 47.8) 
MGI |34.0000|117.5000|12/16/1858|10 0 0.0|  0.0| 7.00| 0.129 |VIII| 29.7( 47.8) 
DMG |34.0000|117.5000|07/03/1908|1255 0.0|  0.0| 4.00| 0.027 |  V | 29.7( 47.8) 
GSP |34.3110|118.4560|01/17/1994|193534.3|  2.0| 4.00| 0.027 |  V | 29.8( 48.0) 
DMG |33.6540|117.9940|10/20/1961|194950.5|  4.6| 4.30| 0.031 |  V | 29.9( 48.1) 
GSP |34.3310|118.4420|01/17/1994|141430.3|  1.0| 4.50| 0.034 |  V | 29.9( 48.1) 
GSB |34.3000|118.4660|01/21/1994|183915.3| 10.0| 4.70| 0.038 |  V | 30.0( 48.2) 
GSP |34.2150|118.5100|01/19/1994|140914.8| 17.0| 4.50| 0.034 |  V | 30.0( 48.2) 
GSP |34.3170|118.4550|01/17/1994|132644.7|  2.0| 4.70| 0.038 |  V | 30.0( 48.3) 
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DMG |34.2000|117.5000|06/14/1892|1325 0.0|  0.0| 4.90| 0.042 | VI | 30.1( 48.5) 
GSP |34.2910|118.4760|02/06/1994|131926.9| 11.0| 4.10| 0.028 |  V | 30.2( 48.5) 
DMG |34.1240|117.4800|05/15/1955|17 326.0|  7.6| 4.00| 0.026 |  V | 30.3( 48.8) 
GSP |34.3040|118.4730|01/17/1994|150703.2|  2.0| 4.20| 0.029 |  V | 30.4( 49.0) 
DMG |34.1160|117.4750|06/28/1960|20 048.0| 12.0| 4.10| 0.027 |  V | 30.6( 49.2) 
MGI |33.8000|117.6000|04/22/1918|2115 0.0|  0.0| 5.00| 0.044 | VI | 30.7( 49.4) 
DMG |33.8000|117.6000|09/16/1903|1210 0.0|  0.0| 4.00| 0.026 |  V | 30.7( 49.4) 
DMG |34.2670|117.5180|09/12/1970|141011.2|  8.0| 4.10| 0.027 |  V | 30.7( 49.4) 
GSB |34.3100|118.4740|01/21/1994|184228.8|  7.0| 4.20| 0.029 |  V | 30.7( 49.4) 
GSP |34.2130|118.5370|01/17/1994|123055.4| 18.0| 6.70| 0.106 | VII| 31.4( 50.5) 
DMG |34.4310|118.3690|08/14/1974|144555.2|  8.2| 4.20| 0.028 |  V | 31.4( 50.5) 
DMG |33.7830|118.4170|11/02/1940| 25826.0|  0.0| 4.00| 0.025 |  V | 31.4( 50.5) 
DMG |33.7830|118.4170|11/01/1940| 725 3.0|  0.0| 4.00| 0.025 |  V | 31.4( 50.5) 
DMG |33.7830|118.4170|10/12/1940| 024 0.0|  0.0| 4.00| 0.025 |  V | 31.4( 50.5) 
DMG |33.7830|118.4170|10/14/1940|205111.0|  0.0| 4.00| 0.025 |  V | 31.4( 50.5) 
DMG |34.3530|118.4560|03/07/1971| 13340.5|  3.3| 4.50| 0.033 |  V | 31.4( 50.6) 
DMG |34.4110|118.4010|02/09/1971|14 730.0|  8.0| 4.00| 0.025 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 041.8|  8.4| 6.40| 0.090 | VII| 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 434.0|  8.0| 4.20| 0.028 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 230.0|  8.0| 4.30| 0.030 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 710.0|  8.0| 4.00| 0.025 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 8 4.0|  8.0| 4.00| 0.025 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|141028.0|  8.0| 5.30| 0.050 | VI | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 2 3.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 159.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 853.0|  8.0| 4.60| 0.035 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 550.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 444.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 745.0|  8.0| 4.50| 0.033 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 439.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 838.0|  8.0| 4.50| 0.033 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 8 7.0|  8.0| 4.20| 0.028 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 150.0|  8.0| 4.50| 0.033 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 4 7.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 154.0|  8.0| 4.20| 0.028 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 325.0|  8.0| 4.40| 0.031 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 231.0|  8.0| 4.70| 0.037 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 346.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 133.0|  8.0| 4.20| 0.028 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 244.0|  8.0| 5.80| 0.065 | VI | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 1 8.0|  8.0| 5.80| 0.065 | VI | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 541.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 446.0|  8.0| 4.20| 0.028 |  V | 31.6( 50.9) 
DMG |34.4110|118.4010|02/09/1971|14 140.0|  8.0| 4.10| 0.027 |  V | 31.6( 50.9) 
DMG |34.5190|118.1980|08/23/1952|10 9 7.1| 13.1| 5.00| 0.043 | VI | 31.7( 51.0) 
DMG |34.3990|118.4190|02/10/1971|134953.7|  9.7| 4.30| 0.030 |  V | 31.8( 51.2) 
DMG |34.3920|118.4270|02/21/1971| 71511.7|  7.2| 4.50| 0.033 |  V | 31.8( 51.2) 
DMG |34.2860|118.5150|03/31/1971|145222.5|  2.1| 4.60| 0.034 |  V | 32.0( 51.5) 
GSG |34.3340|118.4840|01/17/1994|223152.1| 10.0| 4.20| 0.028 |  V | 32.0( 51.6) 
PAS |34.1350|117.4480|01/08/1983| 71930.4|  4.6| 4.10| 0.026 |  V | 32.2( 51.9) 
DMG |34.2170|117.4670|03/25/1941|234341.0|  0.0| 4.00| 0.025 |  V | 32.2( 51.9) 
GSP |34.2610|118.5340|01/17/1994|123939.8| 14.0| 4.50| 0.032 |  V | 32.3( 52.0) 
DMG |34.3560|118.4740|03/25/1971|2254 9.9|  4.6| 4.20| 0.028 |  V | 32.4( 52.1) 
DMG |33.6170|118.0170|10/02/1933|1326 1.0|  0.0| 4.00| 0.025 |  V | 32.4( 52.2) 
DMG |33.6170|118.0170|03/15/1933|111332.0|  0.0| 4.90| 0.040 |  V | 32.4( 52.2) 
DMG |33.6170|118.0170|03/14/1933|19 150.0|  0.0| 5.10| 0.044 | VI | 32.4( 52.2) 
DMG |33.6170|118.0330|05/21/1938| 944 0.0|  0.0| 4.00| 0.025 |  V | 32.5( 52.3) 
DMG |34.2730|118.5320|06/21/1971|16 1 8.5|  4.1| 4.00| 0.025 |  V | 32.5( 52.3) 
DMG |33.6170|117.9670|03/11/1933| 154 7.8|  0.0| 6.30| 0.083 | VII| 32.5( 52.3) 
DMG |34.3970|118.4390|02/21/1971| 55052.6|  6.9| 4.70| 0.036 |  V | 32.6( 52.4) 
DMG |34.3000|117.5000|07/22/1899|2032 0.0|  0.0| 6.50| 0.093 | VII| 32.6( 52.4) 
DMG |34.4330|118.3980|02/09/1971|144017.4| -2.0| 4.10| 0.026 |  V | 32.6( 52.5) 
DMG |34.2840|118.5280|04/02/1971| 54025.0|  3.0| 4.00| 0.025 |  V | 32.6( 52.5) 
DMG |34.3840|118.4550|02/10/1971|113134.6|  6.0| 4.20| 0.027 |  V | 32.7( 52.6) 
PAS |34.3800|118.4590|08/12/1977| 21926.1|  9.5| 4.50| 0.032 |  V | 32.7( 52.6) 
GSP |34.2540|118.5450|01/17/1994|130627.9|  0.0| 4.60| 0.034 |  V | 32.7( 52.6) 
GSP |34.3570|118.4800|02/25/1994|125912.6|  1.0| 4.10| 0.026 |  V | 32.7( 52.7) 
GSP |33.6200|117.9000|04/07/1989|200730.2| 13.0| 4.50| 0.032 |  V | 32.8( 52.8) 
DMG |34.4260|118.4140|02/10/1971| 518 7.2|  5.8| 4.50| 0.032 |  V | 32.9( 52.9) 
DMG |34.4280|118.4130|04/01/1971|15 3 3.6|  8.0| 4.10| 0.026 |  V | 33.0( 53.0) 
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DMG |33.6170|118.1170|01/20/1934|2117 0.0|  0.0| 4.50| 0.032 |  V | 33.0( 53.1) 
DMG |33.6330|118.2000|11/01/1940|20 046.0|  0.0| 4.00| 0.024 |  V | 33.2( 53.4) 
DMG |34.3610|118.4870|02/10/1971|143526.7|  4.4| 4.20| 0.027 |  V | 33.2( 53.4) 
DMG |34.1120|117.4260|03/19/1937| 12338.4| 10.0| 4.00| 0.024 |  V | 33.4( 53.7) 
DMG |33.6300|118.2000|09/13/1929|132338.2|  0.0| 4.00| 0.024 |  V | 33.4( 53.7) 
DMG |34.1320|117.4260|04/15/1965|20 833.3|  5.5| 4.50| 0.032 |  V | 33.5( 53.9) 
DMG |34.5650|118.1130|02/28/1969| 45612.4|  5.3| 4.30| 0.028 |  V | 33.5( 54.0) 
DMG |33.7670|118.4500|10/11/1940| 55712.3|  0.0| 4.70| 0.035 |  V | 33.6( 54.0) 
DMG |33.6000|118.0170|12/25/1935|1715 0.0|  0.0| 4.50| 0.031 |  V | 33.6( 54.1) 
DMG |33.6000|118.0000|03/11/1933| 231 0.0|  0.0| 4.40| 0.030 |  V | 33.6( 54.1) 
DMG |33.6000|118.0000|03/11/1933| 217 0.0|  0.0| 4.50| 0.031 |  V | 33.6( 54.1) 
GSP |34.2280|118.5730|01/17/1994|175608.2| 19.0| 4.60| 0.033 |  V | 33.7( 54.2) 
GSP |34.3740|118.4950|01/28/1994|200953.4|  0.0| 4.20| 0.027 |  V | 34.1( 54.9) 
DMG |34.3990|118.4730|03/09/1974| 05431.9| 24.4| 4.70| 0.035 |  V | 34.1( 54.9) 
GSP |34.2740|118.5630|01/27/1994|171958.8| 14.0| 4.60| 0.033 |  V | 34.2( 55.0) 
T-A |34.0000|117.4200|09/10/1920|1415 0.0|  0.0| 4.30| 0.028 |  V | 34.2( 55.1) 
T-A |34.0000|117.4200|04/12/1888|1315 0.0|  0.0| 4.30| 0.028 |  V | 34.2( 55.1) 
MGI |33.8000|118.5000|06/18/1915|15 5 0.0|  0.0| 4.00| 0.024 | IV | 34.4( 55.4) 
PAS |34.4630|118.4090|09/24/1977|212824.3|  5.0| 4.20| 0.026 |  V | 34.6( 55.6) 
DMG |34.2650|118.5770|04/15/1971|111432.0|  4.2| 4.20| 0.026 |  V | 34.7( 55.8) 
DMG |33.7700|118.4800|04/24/1931|182754.8|  0.0| 4.40| 0.029 |  V | 34.7( 55.9) 
GSP |34.2690|118.5760|01/17/1994|125546.8| 16.0| 4.10| 0.025 |  V | 34.7( 55.9) 
DMG |34.4460|118.4360|02/10/1971|185441.7|  8.1| 4.20| 0.026 |  V | 34.8( 55.9) 
DMG |34.4570|118.4270|02/09/1971|161926.5| -1.0| 4.20| 0.026 |  V | 34.9( 56.2) 
GSB |34.3010|118.5650|01/17/1994|204602.4|  9.0| 5.20| 0.044 | VI | 35.0( 56.4) 
GSB |34.3190|118.5580|01/18/1994|132444.1|  1.0| 4.50| 0.030 |  V | 35.2( 56.7) 
GSP |34.2180|118.6070|01/18/1994|113509.9| 12.0| 4.20| 0.026 |  V | 35.3( 56.9) 
MGI |34.0000|117.4000|05/22/1907| 652 0.0|  0.0| 4.60| 0.032 |  V | 35.4( 56.9) 
DMG |33.5750|117.9830|03/11/1933| 518 4.0|  0.0| 5.20| 0.044 | VI | 35.4( 56.9) 
DMG |34.2000|117.4000|07/22/1899| 046 0.0|  0.0| 5.50| 0.051 | VI | 35.7( 57.4) 
GSB |34.3450|118.5520|01/24/1994|041518.8|  6.0| 4.80| 0.035 |  V | 35.8( 57.5) 
USG |34.1390|117.3860|02/21/1987|231530.1|  2.6| 4.07| 0.024 |  V | 35.8( 57.6) 
GSP |34.3050|118.5790|01/29/1994|112036.0|  1.0| 5.10| 0.041 |  V | 35.9( 57.7) 
DMG |33.5670|117.9830|07/07/1937|1112 0.0|  0.0| 4.00| 0.023 | IV | 35.9( 57.8) 
DMG |33.5670|117.9830|04/17/1934|1833 0.0|  0.0| 4.00| 0.023 | IV | 35.9( 57.8) 
GSP |34.1900|117.3900|12/28/1989|094108.1| 15.0| 4.50| 0.030 |  V | 36.1( 58.1) 
DMG |33.5610|118.0580|01/15/1937|183547.0| 10.0| 4.00| 0.023 | IV | 36.4( 58.6) 
DMG |34.3000|118.6000|04/04/1893|1940 0.0|  0.0| 6.00| 0.065 | VI | 36.8( 59.2) 
GSP |34.2780|118.6110|01/29/1994|121656.4|  2.0| 4.30| 0.026 |  V | 36.8( 59.3) 
DMG |33.9500|118.6320|08/31/1930| 04036.0|  0.0| 5.20| 0.042 | VI | 36.9( 59.4) 
GSB |34.3600|118.5710|01/19/1994|044048.0|  2.0| 4.50| 0.029 |  V | 37.2( 59.9) 
PAS |33.9190|118.6270|01/19/1989| 65328.8| 11.9| 5.00| 0.038 |  V | 37.2( 59.9) 
DMG |33.6630|118.4130|01/08/1967| 738 5.3| 17.7| 4.00| 0.022 | IV | 37.3( 60.1) 
GSP |34.3790|118.5610|01/18/1994|152346.9|  7.0| 4.80| 0.034 |  V | 37.4( 60.2) 
GSP |34.3790|118.5630|01/18/1994|003935.0|  7.0| 4.40| 0.027 |  V | 37.5( 60.4) 
GSB |34.2850|118.6240|01/17/1994|135602.4| 19.0| 4.70| 0.032 |  V | 37.7( 60.7) 
DMG |34.0330|117.3500|04/18/1940|184343.9|  0.0| 4.40| 0.027 |  V | 37.9( 60.9) 
DMG |33.7170|117.5170|06/19/1935|1117 0.0|  0.0| 4.00| 0.022 | IV | 38.0( 61.2) 
DMG |33.9330|117.3670|10/24/1943| 02921.0|  0.0| 4.00| 0.022 | IV | 38.2( 61.5) 
DMG |34.1180|117.3410|09/22/1951| 82239.1| 11.9| 4.30| 0.026 |  V | 38.2( 61.5) 
DMG |33.6820|117.5530|07/05/1938|18 655.7| 10.0| 4.50| 0.028 |  V | 38.3( 61.6) 
DMG |33.7480|117.4790|06/22/1971|104119.0|  8.0| 4.20| 0.024 |  V | 38.3( 61.7) 
GSG |34.4080|118.5590|01/17/1994|200205.4|  0.0| 4.00| 0.022 | IV | 38.4( 61.8) 
DMG |34.1270|117.3380|02/23/1936|222042.7| 10.0| 4.50| 0.028 |  V | 38.5( 61.9) 
DMG |33.7170|117.5070|08/06/1938|22 056.0| 10.0| 4.00| 0.022 | IV | 38.5( 61.9) 
DMG |34.1400|117.3390|02/26/1936| 93327.6| 10.0| 4.00| 0.022 | IV | 38.5( 61.9) 
DMG |33.7250|117.4980|01/03/1956| 02548.9| 13.7| 4.70| 0.032 |  V | 38.5( 61.9) 
DMG |33.6330|118.4000|10/17/1934| 938 0.0|  0.0| 4.00| 0.022 | IV | 38.5( 62.0) 
GSP |34.1680|117.3370|06/28/1997|214525.1|  9.0| 4.20| 0.024 |  V | 38.8( 62.5) 
GSB |34.3330|118.6230|01/18/1994|072356.0| 14.0| 4.30| 0.025 |  V | 39.0( 62.7) 
DMG |33.8330|117.4000|06/05/1940| 82727.0|  0.0| 4.00| 0.022 | IV | 39.0( 62.8) 
DMG |33.6990|117.5110|05/31/1938| 83455.4| 10.0| 5.50| 0.047 | VI | 39.1( 63.0) 
DMG |33.5450|117.8070|10/27/1969|1316 2.3|  6.5| 4.50| 0.028 |  V | 39.2( 63.0) 
PAS |33.9330|118.6690|10/17/1979|205237.3|  5.5| 4.20| 0.024 | IV | 39.2( 63.1) 
GSP |34.3620|118.6150|03/20/1996|073759.8| 13.0| 4.10| 0.023 | IV | 39.5( 63.5) 
DMG |33.7330|117.4670|10/26/1954|162226.0|  0.0| 4.10| 0.023 | IV | 39.5( 63.6) 
PAS |33.5380|118.2070|05/25/1982|134430.3| 13.7| 4.10| 0.022 | IV | 39.6( 63.7) 
GSB |34.3580|118.6220|01/18/1994|040126.8|  1.0| 4.50| 0.028 |  V | 39.7( 63.9) 
DMG |33.5170|118.1000|03/22/1941| 82240.0|  0.0| 4.00| 0.021 | IV | 39.7( 63.9) 
PAS |33.9440|118.6810|01/01/1979|231438.9| 11.3| 5.00| 0.036 |  V | 39.7( 63.9) 
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DMG |34.0330|117.3170|09/03/1935| 647 0.0|  0.0| 4.50| 0.028 |  V | 39.8( 64.0) 
T-A |34.1700|117.3200|12/02/1859|2210 0.0|  0.0| 4.30| 0.025 |  V | 39.8( 64.0) 
DMG |34.3440|118.6360|02/09/1971|143436.1| -2.0| 4.90| 0.034 |  V | 40.0( 64.3) 
GSP |34.3590|118.6290|01/24/1994|055024.3| 12.0| 4.30| 0.025 |  V | 40.1( 64.5) 
GSP |34.3630|118.6270|01/24/1994|055421.1| 10.0| 4.20| 0.023 | IV | 40.1( 64.5) 
DMG |34.4850|118.5210|07/16/1965| 74622.4| 15.1| 4.00| 0.021 | IV | 40.1( 64.5) 
PAS |33.5080|118.0710|11/20/1988| 53928.7|  6.0| 4.50| 0.027 |  V | 40.1( 64.6) 
GSP |34.3780|118.6180|01/19/1994|211144.9| 11.0| 5.10| 0.038 |  V | 40.2( 64.6) 
GSP |34.3740|118.6220|01/17/1994|155410.8| 12.0| 4.80| 0.032 |  V | 40.2( 64.7) 
PDP |34.3970|118.6090|07/22/1999|095724.0| 11.0| 4.00| 0.021 | IV | 40.4( 65.0) 
DMG |34.3800|118.6230|10/29/1936|223536.1| 10.0| 4.00| 0.021 | IV | 40.5( 65.1) 
MGI |34.1000|117.3000|07/15/1905|2041 0.0|  0.0| 5.30| 0.042 | VI | 40.5( 65.2) 
DMG |34.1000|117.3000|02/16/1931|1327 0.0|  0.0| 4.00| 0.021 | IV | 40.5( 65.2) 
MGI |34.1000|117.3000|11/22/1911| 257 0.0|  0.0| 4.00| 0.021 | IV | 40.5( 65.2) 
MGI |34.1000|117.3000|12/27/1901|11 0 0.0|  0.0| 4.60| 0.029 |  V | 40.5( 65.2) 
GSP |34.3680|118.6370|01/17/1994|194353.4| 13.0| 4.10| 0.022 | IV | 40.8( 65.6) 
DMG |33.6320|118.4670|01/08/1967| 73730.4| 11.4| 4.00| 0.021 | IV | 40.9( 65.9) 
PAS |34.3470|118.6560|04/08/1976|152138.1| 14.5| 4.60| 0.028 |  V | 41.1( 66.1) 
MGI |34.2000|117.3000|04/13/1913|1045 0.0|  0.0| 4.00| 0.021 | IV | 41.3( 66.4) 
GSB |34.3430|118.6660|01/17/1994|234925.4|  8.0| 4.30| 0.024 |  V | 41.5( 66.7) 
GSP |34.3770|118.6490|04/27/1997|110928.4| 15.0| 4.80| 0.031 |  V | 41.7( 67.0) 
DMG |34.0000|117.2830|11/07/1939|1852 8.4|  0.0| 4.70| 0.029 |  V | 42.0( 67.5) 
DMG |33.5430|118.3400|09/14/1963| 35116.2|  2.2| 4.20| 0.023 | IV | 42.1( 67.7) 
GSP |34.5000|118.5600|07/05/1991|174157.1| 11.0| 4.10| 0.021 | IV | 42.4( 68.3) 
GSP |34.3690|118.6720|04/26/1997|103730.7| 16.0| 5.10| 0.036 |  V | 42.6( 68.5) 
PAS |33.4710|118.0610|02/27/1984|101815.0|  6.0| 4.00| 0.020 | IV | 42.6( 68.6) 
GSP |34.3260|118.6980|01/17/1994|233330.7|  9.0| 5.60| 0.047 | VI | 42.7( 68.7) 
DMG |33.9960|117.2700|02/17/1952|123658.3| 16.0| 4.50| 0.026 |  V | 42.7( 68.8) 
DMG |33.5000|118.2500|06/18/1920|10 8 0.0|  0.0| 4.50| 0.026 |  V | 42.8( 68.9) 
GSP |34.3940|118.6690|06/26/1995|084028.9| 13.0| 5.00| 0.034 |  V | 43.2( 69.6) 
GSG |34.3040|118.7220|01/17/1994|221922.3| 10.0| 4.00| 0.020 | IV | 43.4( 69.8) 
T-A |34.0800|117.2500|10/07/1869| 0 0 0.0|  0.0| 4.30| 0.023 | IV | 43.4( 69.8) 
GSP |34.3540|118.7040|05/01/1996|194956.4| 14.0| 4.10| 0.021 | IV | 43.8( 70.4) 
DMG |34.0000|117.2500|11/01/1932| 445 0.0|  0.0| 4.00| 0.020 | IV | 43.8( 70.5) 
DMG |34.0000|117.2500|07/23/1923| 73026.0|  0.0| 6.25| 0.065 | VI | 43.8( 70.5) 
PAS |34.0230|117.2450|10/02/1985|234412.4| 15.2| 4.80| 0.030 |  V | 43.9( 70.7) 
DMG |33.7000|117.4000|04/11/1910| 757 0.0|  0.0| 5.00| 0.033 |  V | 43.9( 70.7) 
DMG |33.7000|117.4000|05/15/1910|1547 0.0|  0.0| 6.00| 0.056 | VI | 43.9( 70.7) 
DMG |33.7000|117.4000|05/13/1910| 620 0.0|  0.0| 5.00| 0.033 |  V | 43.9( 70.7) 
GSP |34.3770|118.6980|01/18/1994|004308.9| 11.0| 5.20| 0.037 |  V | 44.1( 71.0) 
GSP |34.3040|118.7370|01/19/1994|091310.9| 13.0| 4.10| 0.021 | IV | 44.2( 71.1) 
GSP |34.3650|118.7080|01/19/1994|044314.5| 12.0| 4.10| 0.021 | IV | 44.3( 71.3) 
GSP |34.0240|117.2300|03/11/1998|121851.8| 14.0| 4.50| 0.025 |  V | 44.8( 72.0) 
DMG |34.0430|117.2280|04/03/1939| 25044.7| 10.0| 4.00| 0.019 | IV | 44.8( 72.0) 
GSB |34.3790|118.7110|01/19/1994|210928.6| 14.0| 5.50| 0.043 | VI | 44.9( 72.2) 
DMG |34.1000|118.8000|05/10/1911|1340 0.0|  0.0| 4.00| 0.019 | IV | 45.2( 72.8) 
MGI |34.1000|117.2000|04/23/1923|2113 0.0|  0.0| 4.00| 0.019 | IV | 46.3( 74.4) 
DMG |34.5290|118.6440|02/07/1956| 21656.5| 16.0| 4.20| 0.021 | IV | 47.4( 76.2) 
DMG |33.9000|117.2000|12/19/1880| 0 0 0.0|  0.0| 6.00| 0.053 | VI | 48.1( 77.4) 
DMG |34.5860|118.6130|02/07/1956| 31638.6|  2.6| 4.60| 0.025 |  V | 48.7( 78.4) 
 
******************************************************************************* 
-END OF SEARCH-   458 EARTHQUAKES FOUND WITHIN THE SPECIFIED SEARCH AREA. 
 
TIME PERIOD OF SEARCH:   1800  TO  1999  
 
LENGTH OF SEARCH TIME:   200  years 
 
THE EARTHQUAKE CLOSEST TO THE SITE IS ABOUT 1.0 MILES (1.7 km) AWAY. 
 
LARGEST EARTHQUAKE MAGNITUDE FOUND IN THE SEARCH RADIUS: 7.0 
 
LARGEST EARTHQUAKE SITE ACCELERATION FROM THIS SEARCH: 0.300 g 
 
COEFFICIENTS FOR GUTENBERG & RICHTER RECURRENCE RELATION: 
  a-value=  3.603 
  b-value=  0.817 
  beta-value=  1.881 
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------------------------------------ 
TABLE OF MAGNITUDES AND EXCEEDANCES: 
------------------------------------ 
 
  Earthquake | Number of Times | Cumulative 
   Magnitude |    Exceeded     | No. / Year 
  -----------+-----------------+------------  
     4.0     |      458        |   2.30151 
     4.5     |      175        |   0.87940 
     5.0     |       62        |   0.31156 
     5.5     |       21        |   0.10553 
     6.0     |       12        |   0.06030 
     6.5     |        4        |   0.02010 
     7.0     |        2        |   0.01005 
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APPENDIX E 

 

LIQUEFACTION AND DYNAMIC SETTLEMENT ANALYSIS 

 

Liquefaction Potential 

 

Liquefaction is a phenomenon where soil undergoes deformation as a result of monotonic, transient 

or repeated disturbance of saturated soils under un-drained conditions.  When saturated, 

cohesionless soils undergo rapid loading excess pore pressures develop and effective stresses 

decrease. The development of liquefaction is dependant on the geologic age, composition, relative 

density and confining pressures of the soil mass, the amplitude and duration of loading imposed on 

the site, and the presence of groundwater.  This appendix presents our analysis of the potential for 

seismically induced liquefaction at the site. 

 

One of the most commonly accepted methods available for evaluating the liquefaction potential of a 

soil deposit under seismic loading is the cyclic stress approach.  This approach involves a 

comparison of the loading conditions required to initiate liquefaction to the loading conditions 

imposed by an earthquake.  The analysis presented herein is based on the cyclic stress approach and 

yields a factor of safety against the initiation of liquefaction.  The reported factor of safety is the 

ratio of the cyclic stress required to initiate liquefaction or Cyclic Resistance Ratio(CRR) to the 

cyclic stress induced by the analyzed earthquake loading  or Cyclic Stress Ratio(CSR). 

 

The cyclic stress approach is based largely on empirical relationships developed from investigation 

of sites that have developed liquefaction related phenomenon as presented by Seed and Idriss 

(1971), (1982), and Seed et al (1985).  Recent modifications to the simplified procedures developed 

by Seed, as recommended by the National Center for Earthquake Engineering Research (1996) and 

the recommendations from California Department of Conservation, Division of Mines and Geology 

Special Report 117 (1997) have been incorporated in our analysis. 

 

Dynamic Settlement Analysis 

 

The tendency of the soils underlying the site to undergo settlement either as a result of earthquake 

shaking or liquefaction has been analyzed in accordance with the simplified procedures outlined by 

Tokimatsu and Seed (1987).  The procedure utilizes the results of Standard Penetration Tests and 

data regarding the density and grain size of the soils underlying the site similar to the cyclic stress 

approach to determining the factors of safety against liquefaction. 

 

The soils above the projected groundwater level were analyzed to estimate the amount of settlement 

that would occur due to earthquake shaking caused by the design earthquake using the procedures 
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outlined by Tokimatsu and Seed (1987) and the results of our field and laboratory tests. The Shear 

Modulus required to estimate the cyclic shear strain was calculated based on the following formula.  

Gmax = 325* (N60)
.68 
 (Kramer 1996) 

 

The procedure calculates the cyclic shear strain induced by a Magnitude 7.5 earthquake, and 

correlates this to volumetric strains in the soils.  The attached analysis utilizes a Dry Sand 

Magnitude Weighting Factor taken from Tokimatsu and Seed (1987) to calculate the volumetric 

strain based on the design earthquake’s actual magnitude where it varies from 7.5. 
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LIQUEFACTION AND DYNAMIC SETTLEMENT ANALYSIS

Project Name: El Monte Plant No. 1 Liquefaction Potential: Yes

Project No.: 2492A03 Σ Dynamic Settlement (in) : 2.5

Amax: 0.66 Ms: 6.7 GW Depth (Encountered) 50 feet Boring No.: 1

Msf: 1.393 Dry Sand Mwf: 0.83 GW Depth (Assumed) 25 feet SPT Liners: No

Total Effective Fines Field Corr. Cyclic Cyclic Vol Dynamic Liquef.

Soil Density Depth Stress Stress Content N (N1)60 (N1)60 Resist Stress Strain Settle Potential

Type (pcf) (ft) σ' (tsf) σ' (tsf) (%) (B/Ft) CN (B/ft) (B/ft) Ratio Rd Ratio (%) (in) (F.S.)

SP 120 2.00 0.120 0.120 5 7 2.000 17 17 0.2555 0.995 0.427 0.01 0.00 NL

SP 120 4.00 0.240 0.240 5 7 2.000 17 17 0.2555 0.991 0.425 0.08 0.03 NL

SP 120 6.00 0.360 0.360 5 7 1.667 14 14 0.2110 0.986 0.423 0.05 0.02 NL

SP 120 8.00 0.480 0.480 5 7 1.443 13 13 0.1960 0.981 0.421 0.05 0.02 NL

SP 120 10.00 0.600 0.600 5 4 1.291 6 6 0.1003 0.977 0.419 0.20 0.08 NL

SP 120 12.00 0.720 0.720 5 4 1.179 6 6 0.1003 0.972 0.417 0.30 0.12 NL

SP 120 14.00 0.840 0.840 5 4 1.091 6 6 0.1003 0.967 0.415 0.30 0.12 NL

SP 120 16.00 0.960 0.960 5 5 1.021 7 7 0.1112 0.963 0.413 0.15 0.06 NL

SP 120 18.00 1.080 1.080 5 5 0.962 7 7 0.1112 0.958 0.411 0.15 0.06 NL

SP 120 20.00 1.200 1.200 5 15 0.913 19 19 0.2856 0.953 0.409 0.04 0.02 NL

SP 120 22.00 1.320 1.320 5 15 0.870 21 21 0.3173 0.949 0.407 0.03 0.01 NL

SP 120 24.00 1.440 1.440 5 15 0.833 20 20 0.3011 0.944 0.405 0.04 0.02 NL

SP 120 26.00 1.560 1.529 5 12 0.801 15 15 0.2259 0.939 0.411 1.80 0.43 0.55

SP 120 28.00 1.680 1.586 5 12 0.772 15 15 0.2259 0.935 0.425 1.80 0.43 0.53

SP 120 30.00 1.800 1.644 5 19 0.745 22 22 0.3344 0.930 0.437 1.45 0.35 0.77

SP 120 32.00 1.920 1.702 5 19 0.722 22 22 0.3344 0.914 0.442 1.45 0.35 0.76

SP 120 34.00 2.040 1.759 5 19 0.700 22 22 0.3344 0.897 0.446 1.45 0.35 0.75

SP 120 36.00 2.160 1.817 5 33 0.680 37 37 0.6389 0.881 0.449 0.00 0.00 NL

SP 120 38.00 2.280 1.874 5 33 0.662 36 36 0.6389 0.865 0.451 0.00 0.00 NL

SP 120 40.00 2.400 1.932 5 50 0.645 53 53 0.6389 0.848 0.452 0.00 0.00 NL

SP 120 42.00 2.520 1.990 5 50 0.630 52 52 0.6389 0.832 0.452 0.00 0.00 NL

SP 120 44.00 2.640 2.047 5 58 0.615 59 59 0.6389 0.816 0.451 0.00 0.00 NL

SP 120 46.00 2.760 2.105 5 58 0.602 58 58 0.6389 0.800 0.450 0.00 0.00 NL

SP 120 48.00 2.880 2.162 5 58 0.589 57 57 0.6389 0.783 0.448 0.00 0.00 NL

SP 120 50.00 3.000 2.220 5 58 0.577 55 55 0.6389 0.767 0.445 0.00 0.00 NL
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APPENDIX F 

 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 

 

GENERAL 

 

These specifications present general procedures and requirements for grading and earthwork as 

shown on the approved grading plans, including preparation of areas to be filled, placement of fill, 

installation of subdrains, and excavations.  The recommendations contained in the attached 

geotechnical report are a part of the earthwork and grading specifications and shall supersede the 

provisions contained herein in the case of conflict.  Evaluations performed by the Consultant during 

the course of grading may result in new recommendations, which could supersede these 

specifications, or the recommendations of the geotechnical report. 

 

EARTHWORK OBSERVATION AND TESTING 

 

Prior to the start of grading, a qualified Geotechnical Consultant (Geotechnical Engineer and 

Engineering Geologist) shall be employed for the purpose of observing earthwork procedures and 

testing the fills for conformance with the recommendations of the geotechnical report and these 

specifications.  It will be necessary that the Consultant provide adequate testing and observation so 

that he may determine that the work was accomplished as specified.  It shall be the responsibility of 

the Contractor to assist the Consultant and keep them apprised of work schedules and changes so 

that he may schedule his personnel accordingly. 

 

It shall be the sole responsibility of the Contractor to provide adequate equipment and methods to 

accomplish the work in accordance with applicable grading codes or agency ordinances, these 

specifications and the approved grading plans. 

 

Maximum dry density tests used to determine the degree of compaction will be performed in 

accordance with the American Society for Testing and Materials Test Method (ASTM) D1557. 

 

PREPARATION OF AREAS TO BE FILLED 

 

Clearing and Grubbing:  All brush, vegetation and debris shall be removed or piled and otherwise 

disposed of. 
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Processing:  The existing ground which is determined to be satisfactory for support of fill shall be 

scarified to a minimum depth of 6 inches.  Existing ground, which is not satisfactory, shall be 

overexcavated as specified in the following section. 

 

Overexcavation:  Soft, dry, spongy, highly fractured or otherwise unsuitable ground, extending to 

such a depth that surface processing cannot adequately improve the condition, shall be 

overexcavated down to firm ground, approved by the Consultant. 

 

Moisture conditioning:  Overexcavated and processed soils shall be watered, dried-back, blended, 

and mixed as required to have a relatively uniform moisture content near the optimum moisture 

content as determined by ASTM D1557. 

 

Recompaction:  Overexcavated and processed soils, which have been mixed, and moisture 

conditioned uniformly shall be recompacted to a minimum relative compaction of 90 percent of 

ASTM D1557. 

 

Benching:  Where soils are placed on ground with slopes steeper than 5:1 (horizontal to vertical), 

the ground shall be stepped or benched.  Benches shall be excavated in firm material for a 

minimum width of 4 feet. 

 

FILL MATERIAL 

 

General:  Material to be placed as fill shall be free of organic matter and other deleterious 

substances, and shall be approved by the Consultant. 

 

Oversize:  Oversized material defined as rock, or other irreducible material with a maximum 

dimension greater than 12 inches, shall not be buried or placed in fill, unless the location, material, 

and disposal methods are specifically approved by the Consultant.  Oversize disposal operations 

shall be such that nesting of oversized material does not occur, and such that the oversize material 

is completely surrounded by compacted or densified fill. Oversize material shall not be placed 

within 10 feet vertically of finish grade or within the range of future utilities or underground 

construction, unless specifically approved by the Consultant. 

 

Import:  If importing of fill material is required for grading, the import material shall meet the 

general requirements. 
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FILL PLACEMENT AND COMPACTION 

 

Fill Lifts:  Approved fill material shall be placed in areas prepared to receive fill in near-horizontal 

layers not exceeding 6 inches in compacted thickness.  The Consultant may approve thicker lifts if 

testing indicates the grading procedures are such that adequate compaction is being achieved with 

lifts of greater thickness.  Each layer shall be spread evenly and shall be thoroughly mixed during 

spreading to attain uniformity of material and moisture in each layer. 

 

Fill Moisture:  Fill layers at a moisture content less than optimum shall be watered and mixed, and 

wet fill layers shall be aerated by scarification or shall be blended with drier material.  Moisture 

conditioning and mixing of fill layers shall continue until the fill material is at uniform moisture 

content at or near optimum. 

 

Compaction of Fill:  After each layer has been evenly spread, moisture conditioned, and mixed, it 

shall be uniformly compacted to not less that 90 percent of maximum dry density in accordance 

with ASTM D1557.  Compaction equipment shall be adequately sized and shall be either 

specifically designed for soil compaction or of proven reliability, to efficiently achieve the specified 

degree of compaction. 

 

Fill Slopes:  Compacting on slopes shall be accomplished, in addition to normal compacting 

procedures, by backrolling of slopes with sheepsfoot rollers at frequent increments of 2 to 3 feet as 

the fill is placed, or by other methods producing satisfactory results.  At the completion of grading, 

the relative compaction of the slope out to the slope face shall be at least 90 percent in accordance 

with ASTM D1557. 

 

Compaction Testing:  Field tests to check the fill moisture and degree of compaction will be 

performed by the consultant.  The location and frequency of tests shall be at the consultant's 

discretion.  In general, these tests will be take at an interval not exceeding 2 feet in vertical rise, 

and/or 1,000 cubic yards of fill placed.  In addition, on slope faces, at least one test shall be taken 

for each 5,000 square feet of slope face and/or each 10 feet of vertical height of slope.   
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SUBDRAIN INSTALLATION 

 

Subdrain systems, if required, shall be installed in approved ground to conform to the approximate 

alignment and details shown on the plans or herein.  The subdrain location or materials shall not be 

changed or modified without the approval of the Consultant.  The Consultant, however, may 

recommend and, upon approval, direct changes in subdrain line, grade or materials.  All subdrains 

should be surveyed for line and grade after installation and sufficient time shall be allowed for the 

surveys, prior to commencement of fill over the subdrain. 

 

EXCAVATION 

 

Excavations and cut slopes will be examined during grading.  If directed by the Consultant, further 

excavation or overexcavation and refilling of cut areas, and/or remedial grading of cut slopes shall 

be performed.  Where fill over cut slopes are to be graded, unless otherwise approved, the cut 

portion of the slope shall be made and approved by the Consultant prior to placement of materials 

for construction of the fill portion of the slope. 
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