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Chapter 1 PROJECT DESCRIPTION 
 
 
INTRODUCTION 
 
The proposed project is the construction of a solar field to generate power to support Lake 
Arrowhead Community Services District (District) facilities and operations.  The purpose of the 
proposed project is to provide power to generate credits for District-wide facilities in order to 
minimize overall energy demand and minimize greenhouse gas emissions from this passive solar 
facility.  The District previously circulated an Initial Study/Mitigated Negative Declaration (IS/MND) 
for public review between April 22, 2015 and May 22, 2015.  The District modified certain mitigation 
measures in response to comments and is recirculating the IS/MND for review.  This document 
contains revisions to the previous IS/MND for the reviewer’s consideration and additional comment.  
 
LOCATION 
 
The proposed project, a solar facility, will be located in the City of Hesperia in San Bernardino 
County.  The project site encompasses a total of approximately five to six acres on part of the 
District-owned, 350-acre Hesperia Farms property in the eastern portion of the City.  The project site 
location is shown on the USGS – Lake Arrowhead Quadrangle, 15 Minute Series Topographic.  The 
whole site occupies a portion of the Southeast 1/4 of Section 1, Township 3 North, Range 4 West, 
San Bernardino Base and Meridian.  Figures 1 and 2 show the regional and site locations of the 
proposed project.  Figure 3 contains an aerial photo that shows the proposed location of the solar 
facility on the District’s property.  The nearest roadway to the site is Arrowhead Lake Road, which is 
located immediately west of the District’s Hesperia Farms property. 
  
PROJECT DESCRIPTION 
 
Development of the proposed Hesperia Farms solar facility will consist of clearing any vegetation 
from this existing agricultural field; grading the approximate five to six acres to support the future 
solar panels and support equipment; and installation of the solar panels and support equipment as 
described in more detail in the following text.  The District is working with a commercial vendor, 
SunPower, to install the proposed solar project.  Figure 3 shows a preliminary layout footprint of the 
proposed solar facility including the support equipment on an aerial photograph.  The specific layout 
of this facility may be modified in the future as actual development occurs, but the proposed project 
will remain within the footprint shown on Figure 3 and the whole facility site shown on Figure 3 will 
be ultimately utilized.  The District will provide security lighting for the solar field.   
 
The District seeks to install up to 0.96 megawatt (MW) of solar electric panels.  A perimeter fence 
will be installed within the five to six acre project footprint.  Each solar module is approximately 41.2” 
x 81.4” in dimension.  The panels are installed on a pedestal and track the sun.  At full tilt, the low 
point is about four feet above grade and the high point is about six feet above grade.  At horizontal 
tilt the panels are about five feet above grade.  Panels track the sun from east to west and at noon 
the panels are horizontal and facing straight up.  The nodules are covered with an anti-reflective 
coating.  About 2,160 panels will be installed on the project site.  The panels appear dark blue in 
daylight and black in low light or night conditions.  Figures 4a through 4d contain visual simulations 
of the project site (before and after) that show the general layout of the solar panels and support 
facilities that will be installed on the project site. The electricity produced by this facility will be 
connected to the local electric grid adjacent to the project site at the southeast corner of the District’s 
Hesperia Farms property.  The electricity produced is expected to be metered into the regional grid 
and credits will be obtained to offset energy consumption by individual District facilities. 
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Periodic maintenance of the solar facility will occur.  This includes washing the panels using 
SunPower’s Oasis Solar Panel cleaning robots.  A description of these robots is provided as part of 
Appendix 1 of this environmental document.  The District will refurbish an existing well on the 
property and this local groundwater water will be used to wash the solar panels with no chemicals. 
Maintenance activities occur periodically as needed and these activities are conducted by a field 
team sent to the site. 
 
GENERAL CONSTRUCTION SCENARIO 
 
Construction activities will be carried out in the following sequence: 
 
1. Clearing and grubbing: maximum area of disturbance at any one time 5 acres. 
2. Site preparation, grading and installation of gravel road and utilities (electricity and 

communications, etc.). 
3. Installation of photovoltaic structures, including the equipment pad and point of interconnect.   
4. Landscaping with drought resistant landscape plants at the south end of the property as a 

buffer between the solar facility and the nearby residence.  This landscape buffer will be 
irrigated by an existing District well on the property, as appropriate. 

5. An existing disturbed area adjacent to the northwest edge of the solar facility will be used as 
the project staging area. 

 
SunPower uses driven “C” piles to support the panels with no concrete foundations.  Approximately 
450 piles will be driven based on the proposed design.  These C-piles are typically 6” x 3”, 11 guage, 
galvanized steel.  There will be a small number of 7.625” x 4.5” C-piles, of either 11 or 7 guage 
galvanized steel.   
 
The District expects to start construction in spring 2016.  Construction will require approximately two 
months.  Staging areas will be located adjacent to the northwest edge of the solar facility area.  All 
construction equipment, material and employees will access the project site from the existing site 
access on Arrowhead Lake Road.  Maximum number of employees on the site at any one time is 
forecast to be 20 persons and the maximum number of truck deliveries of equipment and material 
will be 10 trucks per day.   
 
OTHER AGENCIES WHO’S APPROVAL MAY BE REQUIRED  
 
Based on the amount of area that will be disturbed for each facility, it will be necessary to obtain 
coverage under the General Construction Permit through the State Water Resources Control Board. 
A Storm Water Pollution Prevention Plan (SWPPP) will be prepared and it will be monitored by the 
Lahontan Regional Water Quality Control Board.  A field survey did not identify any stream channels 
or sensitive species on the property, so it will not be necessary to obtain any regulatory permits for 
disturbance of stream channels or waters of the United States or State of California or incidental 
take permits for protected species.  Improvements to County roadways will not be required.  No 
other permits or authorizations have been identified for this project. 
 
ERRATA / RESPONSES TO COMMENTS RECEIVED ON PROPOSED PROJECT 
 
In April 2015, the District circulated a similar version of this IS/MND for input from the public and 
responsible agencies. During the 30-day public review period, the District received five comments 
letters from the following agencies: California Department of Fish and Wildlife, City of Hesperia, 
Lahontan Regional Water Quality Control Board, Mojave Desert Air Quality Management District 
and San Bernardino County Department of Public Works.  As a result of comments received during 
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the review period, the district opted to revise the IS/MND in an effort to fully respond to questions 
and concerns. This IS/MND includes those revisions as outline below.  
 
CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 
 
The comment letter received from the California Department of Fish and Wildlife outlined changes 
to, and requested the addition of, mitigation measures. In response to these comments, additional 
information regarding special status species has been added to clarify results of the surveys and two 
new mitigation measures have been incorporated. Changes can be found under Section IV, 
Biological Resources. 
 
CITY OF HESPERIA 
 
The City of Hesperia provided five comments.  The first comment was addressed under Section X, 
Land Use and Planning.  Building and zoning ordinances of a county or city do not apply to the 
location or construction of facilities for the production or generation of electrical energy under 
Government Code section 53091 and 53096.  As such, the proposed project is exempt from 
compliance with all provisions of the City’s Development Code. The Mitigation Measure X-1 
identified in the previous IS/MND that required the District to submit a General Plan amendment and 
zone change application has been removed from the document since a general plan amendment 
and zone change would not be required under the exemption.  Revisions were made to each of the 
following mitigation measures or sections based on recommendation of the remaining bulleted 
items: Aesthetic Mitigation Measure I-2; Section VII, Greenhouse Gas Emission; Section XIV, Public 
Services; and Section XVII, Utilities and Service Systems.  
 
LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD 
 
The Regional Water Quality Control Board (RWQCB) commented on potential changes to the 
existing discharge permit. The treated effluent that is presently discharged at the District’s 350-acre 
Hesperia Farms property will remain consistent with RWQCB Order # R6V-2009-0037. The 
proposed project site (5 to 6 acres solar facility location) has never been part of the discharge facility 
or operations and will continue to be separate from any such uses after project implementation and 
construction of the solar facility.  Therefore, the proposed project does not include the use of 
recycled water and would not have the potential to impact water quality beyond what is described 
within Section IX, Hydrology and Water Quality as it relates to construction and operation of a solar 
facility.  Modifications to this section have been made to incorporate requirements for the District to 
prepare a Water Quality Management Plan.  In addition, the project site does not contain any waters 
of the United States or State of California.  
 
The reference to Figure 4 on the previously circulated IS/MND was incorrect and has been corrected 
within this document.  The reference should have been made to Figure 4a, 4b, 4c and 4d of this 
IS/MND (included as Figure Ia, Ib, Ic, and Id on the previously circulated IS/MND). 
 
MOJAVE DESERT AIR QUALITY MANAGEMENT DISTRICT 
 
In response to comments received from the Mojave Desert Air Quality Management District, the 
District has incorporated revisions and additions to Section III, Air Quality within Mitigation Measures 
III-1, III-2, and III-3. 
 
COUNTY OF SAN BERNARDINO PUBLIC WORKS 
 
No future development plans are anticipated at this time for the remaining portions of the 350-
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acre Hesperia Farms property, beyond construction of the proposed solar facility.  Information 
regarding the Mohave ground squirrel has been added to Section IV, Biological Resources and 
mitigation measure IV-2. In addition, language specific to a construction general permit and 
implementation of a Water Quality Management Plan have been included in Section XI, 
Hydrology and Water Quality. 
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Chapter 2 CEQA CHECKLIST FORM 
 
 
1. Project Title:  Hesperia Farms Solar Photovoltaic Project 
 
2. Lead Agency Name: Lake Arrowhead Community Services District (District) 
 Address:   P. O. Box 700 
     Lake Arrowhead, California 92352 
 
3. Contact Person:   Leo Havener, General Manager 
 Phone Number:  (909) 336-7100 
 
4. Project Location: The proposed solar facility will be located in the City of Hesperia in 

San Bernardino County.  The project site encompasses a total of approximately five to six 
acres in the eastern portion of the City. The project site location is shown on the USGS – Lake 
Arrowhead Quadrangle, 15 Minute Series Topographic.  The whole site occupies a portion of 
the Southeast 1/4 of Section 1, Township 3 North, Range 4 West, San Bernardino Base and 
Meridian.  Figures 1 and 2 show the regional location and site location of the proposed project. 
Figure 3 contains an aerial photo that shows the proposed location of the solar facility on the 
District’s property.  The nearest roadway to the site is Arrowhead Lake Road, which is located 
immediately west of the project site. 

 
5. Project Sponsor’s Lake Arrowhead Community Services District 
 Name and Address: P. O. Box 700 
     Lake Arrowhead, California 92352 
 
6. General Plan Designation:    Rural Residential 0-0.4 units per acre 
 
7. Zoning:    Rural Residential  
 
8. Project Description:  Refer to the preceding project description. 
 
9. Surrounding land uses and setting:  The District owns and uses portions of the District-owned, 

350-acre Hesperia Farms property to percolate effluent treated at its water reclamation 
facilities in Lake Arrowhead.  This use of the site will continue into the future, but does not 
occur within the project site (five to six acres for solar facility).  To control fugitive dust on the 
site, it was previously used to grow forage crops for use by animals. The District does not 
currently, nor will the District grow forage crops in the foreseeable future.  Currently, ruderal 
vegetation is allowed to grow on the site and twice a year this vegetation is mowed.  This use 
will continue in the future to continue a ground cover that will minimize potential for fugitive 
dust.  Sporadic residences and open space uses occur in all directions surrounding the 
project site.  The Mojave River channel is located east of the historic recharge site.  The only 
access road to the proposed project site is Arrowhead Lake Road.  Electricity is available at 
the project site as shown on Figure 3. 

   
10. Other agencies whose approval is required (e.g., permits, financing approval, or participation 

agreement).  Refer to the preceding project description for a discussion of other agency 
approvals that may be required. 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
 
The environmental factors checked below would be potentially affected by this project, involving at 
least one impact that is a "Potentially Significant Impact" as indicated by the checklist on the 
following pages. 
 

� Aesthetics � Agriculture and Forestry Resources x Air Quality 

X Biological Resources x Cultural Resources x Geology / Soils 

� Greenhouse Gas Emissions x Hazards & Hazardous Materials x Hydrology & Water Quality 

� Land Use / Planning � Mineral Resources x Noise 

� Population / Housing � Public Services � Recreation 

� Transportation / Traffic � Utilities / Service Systems X Mandatory Findings of 
      Significance 
 
Note that all potentially significant impacts can be reduced to a less than significant impact level with 
implementation of identified mitigation measures. 
 

 
 
6 





 
 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
I.  AESTHETICS: Would the project: 

 
 

 
 

 
 

 
 

 
a) Have a substantial adverse effect on a scenic 
vista? 

  X  
 
b) Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state 
scenic highway? 

  X  

 
c) Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

 X   

 
d) Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

 X   

 
SUBSTANTIATION: 
 
a) Have a substantial adverse effect on a scenic vista? 
 
Less Than Significant Impact – The proposed project consists of a solar photovoltaic system to offset energy 
consumption by the District.  The project site does have scenic vistas that are typically found within the Mojave 
Desert due to the lack of intervening vegetation.  The San Bernardino Mountains lie to the south and provide 
the background scenic view to the south; to the east are the Ord Mountain Range and Mojave River channel; 
to the west are the low-relief ridges north of Summit Valley; to the north same ridges and the Mojave River 
channel.   Residential develop occurs at varying densities in all directions.  Views in all directions consist of 
open space and residential development in the foreground and middle ground view.  The proposed project 
solar components will not substantially modify the referenced scenic vistas as the proposed facilities are either 
low to the ground or do not have the width to block views of the area residents or persons traveling on 
Arrowhead Lake Road.  As a result the scenic vistas from the project site and surrounding area will be altered 
but this change does not rise to a level of substantial adverse impact to existing scenic vistas.  No mitigation is 
required. 
 
Project renderings showing streetview photo of the proposed Solar Facility Site (before and after development) 
and aerial photo of the Solar Facility Site (before and after development) are shown on Figures Ia through Id. 
 
b) Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 

historic buildings within a state scenic highway? 
 
Less Than Significant Impact – The project site is bounded on the west by Arrowhead Lake Road and on the 
east side by the Mojave River channel, which extends to the base of the Ord Mountains.  Deep Creek Road is 
located on the east side of the Mojave River channel.  Neither of these local roadways has been designated as 
a state scenic highway.  As a result there is no potential to substantially damage scenic resources within a 
state scenic highway corridor.  There are no rock outcroppings or historic buildings on the site that could be 
adversely impacted.  None of the perimeter trees onsite are scheduled to be removed as part of the project.  
Thus, the proposed project will not substantially damage onsite scenic resource values and no mitigation is 
required. 
 
c) Substantially degrade the existing visual character or quality of the site and its surroundings? 
 
Less Than Significant With Mitigation Incorporated – The site is relatively isolated with no residences located 
within one-quarter mile to the west, north and east.  Two residences are located just south of the southern 
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property boundary and there are views to the site from Arrowhead Lake Road (about 1/4 mile) and residences 
on the east side of Deep Creek Road (also about 1/4 mile distant).  The existing project site consists of a 
relatively flat existing agricultural field with only some perimeter trees and ruderal (weedy) vegetation and 
forage crops located on the site.  The site does not have any particular scenic qualities that distinguish it from 
the immediate surrounding area.  The visual character of a portion of the District’s property will change due to 
the installation of solar electricity generating uses on the property.  This will create a small engineered solar 
photovoltaic energy facility of about five to six acres in size.  Refer to Figures 3 and 4 which show the location 
of the proposed solar facility in the southeastern portion of the project site.  This change in the visual character 
of the project site is considered modest, but it is not considered to be a substantial degradation of the site’s 
existing disturbed/man-made visual character.  The surrounding area along both sides of the Mojave River is 
slowly being developed with residential uses and the proposed solar facilities are considered to be consistent 
with this evolution in the area’s landscape setting.  However, due to the presence of the nearby residences to 
the south (nearest residence is approximately 200 feet south of the proposed solar facility), the changed visual 
setting with the photovoltaics may be considered negative.  To mitigate the impact of this change, the District 
will install a low growing plant visual barrier at the southern boundary of the facility.  The objective is to shield 
the view directly to the photovoltaic array, but not eliminate the view from the residences to the north.  
Therefore, the following measure will be implemented. 
 

I-1 The District shall install a low height vegetation barrier on the southern boundary of 
the solar facility that will shield nearby residences from visual access to the facility, 
but not eliminate scenic views north of the project site.  This “hedge” or vegetation 
buffer shall be planted prior to initiating construction of the solar facility and shall 
be irrigated using District provided well water.  It shall be maintained at a maximum 
height of six feet. 

 
Based on the findings presented above, the proposed project is not forecast to cause a substantial 
degradation of the area visual character or quality.   
 
d) Create a new source of substantial light or glare which would adversely affect day or nighttime views 

in the area? 
 
Less Than Significant With Mitigation Incorporated – The solar facilities will require new lighting for safety and 
protection.  Minimal security lighting will be required for the solar system area.  Since there are minimal 
surrounding light sensitive uses in the surrounding area (a residence about 200 feet to the south), the 
installation of this lighting has a potential to cause significant light or glare impacts.  The following mitigation 
will be required in order to mitigate potentially significant night lighting impacts. 
 

I-2 Night lighting will be located and shielded so as to avoid creating a nuisance to 
nearby residents.  Light from onsite security and safety lighting shall not spill off the 
solar facility site onto adjacent residences or other light sensitive uses.  A maximum 
change in light at the nearest residence of 0.5 foot candle shall be used as the 
threshold of significance. 

 
With the implementation of the above mitigation measure, no significant night lighting or glare impact is 
expected as a result of implementing the proposed project.  
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II.  AGRICULTURE AND FORESTRY 
RESOURCES:  In determining whether impacts 
to agricultural resources are significant 
environmental effects, lead agencies may refer to 
the California Agricultural Land Evaluation and 
Site Assessment Model (1997) prepared by the 
California Dept. of Conservation as an optional 
model to use in assessing impacts on agriculture 
and farmland.  In determining whether impacts to 
forest resources, including timberland, are signi-
ficant environmental effects, lead agencies may 
refer to information compiled by the California 
Department of Forestry and Fire Protection 
regarding the state’s inventory of forest land, 
including the Forest and Range Assessment 
Project and the Forest Legacy Assessment 
project; and forest carbon measurement metho-
dology provided in Forest Protocols adopted by 
the California Air Resources Board.  Would the 
project: 

    

 
a) Convert Prime Farmland, Unique Farmland or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use? 

  X  

 
b) Conflict with existing zoning for agricultural use 
or a Williamson Act contract? 

   X 
 
c) Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), timberland 
(as defined by Public Resources Code section 
4526), or timberland zoned Timberland 
Production (as defined by Government Code 
section 51104(g))? 

   X 

 
d) Result in the loss of forest land or conversion 
of forest land to non-forest use? 

   X 
 
e) Involve other changes in the existing 
environment which, due to their location or 
nature, could result in conversion of Farmland, to 
non-agricultural use or conversion of forest land 
to non-forest use? 

   X 

 
SUBSTANTIATION: 
 
a) Convert Prime Farmland, Unique Farmland or Farmland of Statewide Importance (Farmland), as 

shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 
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Less Than Significant Impact ‒ The proposed solar facility location will occupy the southeast corner of a 
wastewater disposal site, in an area where forage crops are grown.  The property was purchased by the 
District for the disposal of wastewater generated from its treatment facilities located in the Lake Arrowhead 
area.  The project site is underlain by Cajon-Wasco coarse sand and loamy sand soils.  These soils are 
considered to be capability subclass VIIe without irrigation.  Such soils are not considered to be prime 
agricultural or important soils to support agriculture.  This is not a prime or unique farmland or farmland of 
State-wide importance.  A portion of the agricultural fields (about five to six acres) that will be utilized to host 
the solar facility will be converted to solar energy production but the remainder will continue to be used for 
disposal of the District’s treated effluent.  Since this site is designated by the City as Rural Residential with a 
density of 0.4 units per acre, this conversion will not adversely impact any significant agricultural resources.   
 
b) Conflict with existing zoning for agricultural use or a Williamson Act contract? 
 
No Impact –]The project site has a zoning designation of Rural Residential and is not zoned for agricultural 
use.  The District’s ongoing water percolation activities have been conducted at the 350-acre Hesperia Farms 
Site for many years and will continue to occur, surrounding the project site after the installation of the solar 
facilities. There will be no conflict with an existing Williamson Act contract as no contract exists on this 
publicly-owned land.  With no impact, no mitigation is required. 
 
c) Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public Resources 

Code section 12220(g)), timberland (as defined by Public Resources Code section 4526), or 
timberland zoned Timberland Production (as defined by Government Code section 51104(g))? 

 
No Impact – The project site is located within the Mojave Desert at a location where no forests or timberland 
exists.  The project can be implemented without causing any conflict with forest/timberland resources.  With 
no impact, no mitigation is required. 
 
d) Result in the loss of forest land or conversion of forest land to non-forest use? 
 
No Impact – The project site is located within the Mojave Desert where no forests or timberland exists.  The 
project can be implemented without causing any conversion or loss of forest/timberland resources.  With no 
impact, no mitigation is required. 
 
e) Involve other changes in the existing environment which, due to their location or nature, could result in 

conversion of Farmland, to non-agricultural use or conversion of forest land to non-forest use? 
 
No Impact – The project site is located on a parcel of land that has been used for decades to dispose of 
treated effluent generated by District wastewater treatment plants in Lake Arrowhead.  This site was previously 
converted to production of forage crops to support the treatment of the wastewater.  Although disturbed by 
human activities, the project site does not contain any intrinsic forestry or agricultural resources.  There are no 
forestry or timberland resources at the project site or in the project vicinity that would be affected by 
implementing the proposed project.  With no potential for adverse impacts to agricultural or forestry resources, 
no mitigation is required. 
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III.  AIR QUALITY: Where available, the 
significance criteria established by the applicable 
air quality management or air pollution control 
district may be relied upon to make the following 
determinations. Would the project: 

    

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

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

 X   

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

 X   

 
d) Expose sensitive receptors to substantial 
pollutant concentrations? 

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

  X  

 
SUBSTANTIATION:  The information provided in the following text is abstracted from an air quality and 
greenhouse gas technical study titled:  “Air Quality and GHG Impact Analyses, Johnson Road Park Project, 
County of San Bernardino, California.”  This study was prepared by Giroux & Associates and dated July 26, 
2013.  This study is provided as Appendix 2 of this document.  Only the data from that portion of the technical 
study applicable to the solar facility is summarized below.  Because the proposed facility is located in the same 
general area as the proposed project, this information was deemed to be suitable for the LACSD Solar Facility. 
 
Background 
 
The climate of the Victor Valley, technically called an interior valley subclimate of Southern California's 
Mediterranean-type climate, is characterized by hot summers, mild winters, infrequent rainfall, moderate 
afternoon breezes, and generally fair weather.  The clouds and fog that form along the Southern California 
coastline rarely extend across the mountains to Victorville and surrounding high desert communities.  The 
most important local weather pattern is associated with the funneling of the daily onshore sea breeze through 
Cajon Pass into the upper desert to the northeast of the heavily developed portions of the Los Angeles Basin.  
This daily airflow brings polluted air into the area late in the afternoon from late spring to early fall.  This 
transport pattern creates both unhealthful air quality as well as destroying the scenic vistas of the mountains 
surrounding the Victor Valley.  Refer to Appendix 2 for a more detailed discussion of the climate in the Victor 
Valley.   
 
The wind distribution is an important atmospheric parameter because it controls both the initial rate of pollutant 
dispersal near the source as well as the ultimate regional trajectory of air pollution.  These prevailing winds 
provide a vehicle for visible smog to be transported from the South Coast Air Basin through the mountain passes 
to the Mojave Desert Air Basin (MDAB).  The rapid daytime heating of the lower air leads to convective activity. 
This exchange of upper air tends to accelerate surface winds during the warm part of the day when convection is 
at a maximum.  During the winter, the rapid cooling of the surface layers at night retards this exchange of 
momentum which often results in calm winds.   
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In addition to winds which govern the horizontal dispersion of locally generated emissions, vertical temperature 
structure controls the depth through which pollutants can be mixed.  The strong surface heating by day in the 
Mojave Desert usually creates a vertical temperature distribution that decreases rapidly with height (unstable).  At 
night, especially in winter, cool air settles in low-lying areas and forms shallow radiation-induced temperature 
inversions (stable) that may temporarily restrict the dispersion of low-level pollutant emissions.  Such inversions 
"burn off" rapidly after sunrise.  The elevated subsidence/marine inversions that create major air quality problems 
in coastal environments are rarely observed in the desert.  When they do form, their bases are from 6 - 8,000 feet 
mean sea level and thus do not impede vertical dispersion.  The low-level radiation inversions, however, play an 
important role in limiting the dispersive capacity of the local airshed from late evening to the next morning.  
Because they burn off rapidly in the morning, their importance to the dispersion of air contaminants is limited to 
localized effects. 
 
Ambient Air Quality Standards 
 
In order to gauge the significance of the air quality impacts of the proposed solar facility 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 III-1.  Sources and health effects of various 
pollutants are shown in Table III-2. 
 
Of the standards shown in Table III-1, those for ozone (O3), and particulate matter (PM-10) are exceeded at 
times in the Mojave Desert Air Basin (MDAB).  They are called “non-attainment pollutants.”    Because of the 
variations in both the regional meteorology and in area-wide differences in levels of air pollution emissions, 
patterns of non-attainment have strong spatial and temporal differences in the MDAB.  For more detailed 
information regarding ambient air quality standards that apply to the region, please refer to Appendix 2. 
 
Ambient Air Quality in the Victor Valley 
 
Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality Management District 
(MDAQMD) headquartered in Victorville, California. The closest monitoring station to the project site is in 
Phelan. That station, however, only monitors ozone. The nearest station that monitors the full spectrum of air 
pollutants is the Victorville Station at 14306 Park Avenue.  Table III-3 summarizes the last five years of 
monitoring data from the available data at the Phelan and Victorville monitoring stations.  Findings are 
summarized below. 
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Table III-1 

AMBIENT AIR QUALITY STANDARDS 
 

Pollutant Average Time 
California Standards 1 National Standards 2 

Concentration 3 Method 4 Primary 3,5 Secondary 3,6 Method 7 

Ozone (O3) 

1 Hour 0.09 ppm 
(180 µg/m3) Ultraviolet 

Photometry 

– Same as 
Primary 

Standard 

Ultraviolet 
Photometry 

8 Hour 0.070 ppm 
(137 µg/m3) 

0.075 ppm 
(147 µg/m3) 

Respirable 
Particulate 

Matter (PM10) 

24 Hour 50 µg/m3 

Gravimetric or 
Beta Attenuation 

150 µg/m3 
Same as 
Primary 

Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual 

Arithmetic 
Mean 

20 µg/m3 – 

Fine Particulate 
Matter (PM2.5) 

24 Hour – – 35 µg/m3 
Same as 
Primary 

Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual 

Arithmetic 
Mean 

12 µg/m3 
Gravimetric or Beta 

Attenuation 15 µg/m3 

Carbon 
Monoxide 

(CO) 

1 Hour 20 ppm 
(23 mg/m3) 

Non-Dispersive 
Infrared Photometry 

(NDIR) 

35 ppm 
(40 mg/m3) – 

Non-Dispersive 
Infrared Photometry 

(NDIR) 
8 Hour 9 ppm 

(10 mg/m3) 
9 ppm 

(10 mg/m3) 
– 

8 Hour 
(Lake Tahoe) 6 ppm (7 g/m3) – – 

Nitrogen Dioxide 
(NO2) 8 

1 Hour 0.18 ppm 
(339 µg/m3 ) 

Gas Phase 
Chemiluminescence 

100 ppb 
(118 pg/m3) – 

Gas Phase 
Chemiluminescence Annual 

Arithmetic 
Mean 

0.030 ppm 
(57 µg/m3) 

0.053 ppm 
(100 µg/m3) 

Same as 
Primary 

Standard 

Sulfur Dioxide 
(SO2) 9 

1 Hour 0.25 ppm 
(655 µg/m3) 

Ultraviolet 
Fluorescence 

75 ppb 
(196 pg/m3) – 

Ultraviolet 
Flourescense; 

Spectrophotometry 
(Paraosaniline 

Method) 

3 Hour – – 0.5 ppm 
(1300 µg/m3) 

24 Hour 0.04 ppm 
(105 µg/m3) 

0.14 ppm 
(for certain 

areas) 9 
– 

Annual 
Arithmetic 

Mean 
– 

0.030 ppm 
(for certain 

areas) 9 
– 

Lead 8 10,11 

30-Day 
Average 1.5 µg/m3 

Atomic Absorption 

– – – 

Calendar 
Quarter – 

1.5 µg/m3 
(for certain 
areas) 11 Same as 

Primary 
Standard 

High Volume 
Sampler and Atomic 

Absorption Rolling 
3-Month Avg – 0.15 µg/m3) 

Visibility 
Reducing 

Particles 12 

8 Hour See footnote 12 
Beta Attenuation and 

Transmittance through 
Filter Tape No 

 
Federal 

 
Standards 

Sulfates 24 Hour 25 µg/m3 Ion Chromatography 

Hydrogen 
Sulfide 

1 Hour 0.03 ppm 
(42 µg/m3) 

Ultraviolet 
Fluorescence 

Vinyl 
Chloride 10 24 Hour 0.01 ppm 

(26 µg/m3) Gas Chromatography 
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Footnotes 
 
1 California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, suspended 

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

 
2 National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic mean) are not to 

be exceeded more than once a year.  The ozone standard is attained when the fourth highest eight hour concentration in a year, 
averaged over three years, is equal to or less than the standard.  For PM10, the 24-hour standard is attained when the expected 
number of days per calendar year, with a 24-hour average concentration above 150 μg/m3, is equal to or less than one.  For PM2.5, 
the 24-hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the 
standard.  Contact U.S. EPA for further clarification and current federal policies. 

 
3 Concentration expressed first in units in which it was promulgated.  Equivalent units given in parentheses are based upon a 

reference temperature of 25̊C and a reference pressure of 760 torr.  Most measurements of air quality are to be corrected to a 
reference temperature of 25̊C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of 
pollutant per mole of gas. 

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

quality standard may be used. 
 
5 National Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the public health. 
 
6 National Secondary Standards:  The levels of air quality necessary to protect the public welfare from any known or anticipated 

adverse effects of a pollutant. 
 
7 Reference method as described by the EPA. An “equivalent method” of measurement may be used but must have a “consistent 

relationship to the reference method” and must be approved by the EPA. 
 
8 To attain the 1-hour national standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum concentrations 

at each site must not exceed 100 ppb. Note that the national 1-hour standard is in units of parts per billion (ppb). California standards 
are in units of parts per million (ppm). To directly compare the national 1-hour standard to the California standards the units can be 
converted from ppb to ppm. In this case, the national standard of 100 ppb is identical to 0.100 ppm. 

 
9 On June 2, 2010, a new 1-hour SO2 standard was established and the existing 24-hour and annual primary standards were revoked. 

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

 
 Note that the 1-hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million (ppm). 

To directly compare the 1-hour national standard to the California standard the units can be converted to ppm. In this case, the 
national standard of 75 ppb is identical to 0.075 ppm. 

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

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

 
11 The national standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead standard (1.5 j.tg/m3 as 

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

 
12 In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to 

instrumental equivalents, which are "extinction of 0.23 per kilometer" and "extinction of 0.07 per kilometer" for the statewide and Lake 
Tahoe Air Basin standards, respectively. 

 
Source:   California Air Resources Board (6/7/2012) 
 

 
 
15 



 
Table III-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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Table III-3 

PROJECT AREA AIR QUALITY MONITORING SUMMARY 2008-2012 
(Days Standards Were Exceeded and Maximum Observed Levels) 

 
Pollutant/Standard 2008 2009 2010 2011 2012 

Ozone      

1-Hour > 0.09 ppm (S) 32 19 28 29 23 

8-Hour > 0.07 ppm (S) 73 55 57 69 87 

8- Hour > 0.075 ppm (F) 47 35 48 48 47 

Max. 1-Hour Conc. (ppm) 0.130 0.121 0.137 0.124 0.119 

Max. 8-Hour Conc. (ppm) 0.106 0.102 0.114 0.101 0.108 

Carbon Monoxide      

1-Hour > 20. ppm (S) 0 0  0 0  0  

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

Max 1-Hour Conc. (ppm) 1.4 1.8 15.9* 1.9 xx 

Max 8-Hour Conc. (ppm) 1.0 1.1 5.2* 1.5 1.8 

Nitrogen Dioxide      

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

Max 1-Hour Conc. (ppm) 0.074 0.064 0.137 0.075 0.056 

Inhalable Particulates (PM-10)      

24-Hour > 50 µg/m3 (S) 2/58 1/61 0/60 0/60 0/xx 

24-Hour > 150 µg/m3 (F) 0/58 0/61 0/60 0/60 0/xx 

Max. 24-Hr. Conc. (µg/m3) 72. 51 40. 34. 40. 

Ultra-Fine Particulates (PM-2.5)      

24-Hour > 35 µg/m3  (F)* 0/56 0/61 0/62 0/48 0/xx 

Max. 24-Hr. Conc. (µg/m3) 19. 20. 20. 16. 12. 
 
xx data not available 
*high wind/wildfire event 
 
Source:  Phelan (ozone only) and Victorville Air Monitoring Station Data Summary. 
 
data:  www.arb.ca.gov/adam/ 
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1. Photochemical smog (ozone) levels frequently exceed standards. The 1-hour state standard was 

violated an average of 26 times a year in the last five years at the monitoring station closest to the 
project site and the 8-hour state standard was violated  an average of 68 times per year.  The Mojave 
Desert Air Basin does not generate enough ozone precursor emissions to substantially affect ozone 
levels.  Attainment of ozone standards is most strongly linked to air quality improvements in the 
upwind South Coast Air Basin (SoCAB). 

 
2. PM-10 levels have exceeded the state 24-hour standard on three measurement days within the last 

five years near Victorville.  The three times less stringent federal 24 hour-standard has not been 
exceeded during this period.  No significant trend can be seen in regards to maximum 24-hour PM-10 
concentrations over the most recent years.   

 
3. PM-10, however, is affected by construction, by unpaved road travel, by open fires and/or by 

agricultural practices.  These emissions can be controlled to some extent, and are, therefore, 
components in a respirable range (10-micron diameter) particulate matter (PM-10) attainment plan 
developed by the Mojave Desert AQMD.  An attainment plan for PM-10 was adopted in July 1995, for 
designated federal PM-10 non-attainment areas in the MDAB.  Any project-related PM-10 generation 
activities require an enhanced level of controls consistent with the control measures that are part of 
that plan. 

 
4. A fraction of PM-10 is comprised of ultra-small diameter particulates capable of being inhaled into 

deep lung tissue (PM-2.5).  Year 2012 showed the lowest maximum 24-hour concentration in the past 
five years.  The 24-hour federal standard has not been exceeded in the recent past. 

 
5. More localized pollutants such as carbon monoxide and nitrogen oxides, etc. are generally very low 

near the project site because background levels in the Mojave Desert area never exceed allowable 
levels except perhaps during rare wildfire events such as in 2010. There is substantial excess 
dispersive capacity to accommodate localized vehicular air pollutants such as NOx or CO without any 
threat of violating applicable AAQS. 
 

Significance Thresholds Used in This Document 
 
The proposed project is analyzed as two components. Initially, the solar field will be constructed.  For 
purposes of analysis, the solar field is assumed to be constructed in spring 2016. 
 
The solar field proposes a 0.96-megawatt solar photovoltaic energy generation facility.  The facility will be 
automated and not require personnel to be onsite. Occasional visits to the project by maintenance and 
security personnel would be required to do repairs, clean equipment, and generally monitor the site. 
Otherwise, the facility does not generate air quality emissions.  The sole purpose of the use is to convert solar 
energy into electricity. Potential air quality impacts to the immediate project vicinity would therefore derive 
almost exclusively during construction of the proposed improvements. 
 
The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential impact even 
if the actual air quality increment cannot be directly quantified.  The MDAQMD thresholds were established in 
2009 and are as follows: 
 

Carbon Monoxide (CO) 548 pounds/day  100 tons/year 
Nitrogen Oxides (NOx) 137 pounds/day   25 tons/year 
Sulfur Oxides (SOx) 137 pounds/day  25 tons/year 
Reactive Organic Gases (ROG) 137 pounds/day  25 tons/year 
Particulate Matter (PM-10)   82 pounds/day  15 tons/year 
Particulate Matter (PM-2.5)   82 pounds/day  15 tons/year 
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Additional Indicators 
 
In its CEQA Handbook (2007), the MDAQMD 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 relevant to this project are as follows:  
 

• Generates total emissions (direct and indirect) in excess of the MDAQMD thresholds. 
• Generate a violation of any ambient air quality standard when added to the local background 
•  Creates odors that could be considered a nuisance by any substantial number of people. 
• Does not conform to applicable attainment or maintenance plans. 
• Emits hazardous or toxic emissions that create an excess cancer risk of more than 10 in a million or a 

non-cancerous health index (HI) or more than 1.0. 
 
Except in special circumstances, the CEQA Handbook notes that meeting the daily or annual emissions 
thresholds is normally sufficient to demonstrate a less-than-significant impact. 
 
a) Conflict with or obstruct implementation of the applicable air quality plan? 
 
Less Than Significant Impact – The solar facility project is a local infrastructure improvement project that does 
not directly relate to the AQMP in that there are no specific air quality programs or regulations governing a 
solar facility infrastructure project.  This solar facility is consistent with the District’s objective to provide self-
generated electricity to offset energy costs for electricity consumed by the District. The AQMP does, however, 
incorporate all the rules and regulations of the MDAQMD.  These rules do include requirements for the use of 
best available control measures (BACMs) for construction dust control.  They also contain requirements for 
enhanced exhaust emissions control on new and on retrofit diesel-powered on- and off-road equipment.  
There is, therefore, an indirect linkage between the proposed construction activity and the AQMP through 
mandatory AQMD rules compliance.  However, since mandatory compliance with these rules is required by 
the District, the proposed solar facility project does not pose a significant adverse air quality impact or conflict 
with the MDAQMD’s AQMP that would require mitigation. 
 
b) Violate any air quality standard or contribute substantially to an existing or projected air quality 

violation? 
 
c) Result in a cumulatively considerable net increase of any criteria pollutant for which the project region 

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

 
d) Expose sensitive receptors to substantial pollutant concentrations? 
 
Less Than Significant With Mitigation Incorporated –  
 
Construction Activity 
 
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. 
 
On-site grading and construction equipment emissions for the solar field project were calculated utilizing the 
CalEEMod computer model. Construction crew commuting emissions as well as truck trips (deliveries, 
equipment transport, servicing) to the site were calculated with CalEEMod using data from similar projects in 
the area.   
 
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.  The 
solar field project was modeled to begin construction in 2015. Estimated construction emissions were modeled 
using CalEEMod2011.1.1 to identify maximum daily emissions for each pollutant during each project 
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construction activity. Construction emissions include all emissions associated with the construction equipment, 
worker trips, and on-road diesel truck traffic including deliveries and equipment transport. The modeled 
prototype construction equipment fleet and schedule is indicated in Table III-4. On-road truck mileage for solar 
panel delivery was assumed to begin upon entry to the air basin with a 50 mile one-way trip length. Other 
construction related items such as sand and gravel and equipment delivery were assumed to require a 10 mile 
one-way trip length. 
 

Table III-4 
SOLAR FIELD 

CONSTRUCTION ACTIVITY EQUIPMENT FLEET 
 

Phase Name and Duration Equipment 

Site Prep and Grading (30 days) 

1 Dozer 
2 Loader/Backhoes 
2 Graders 
15 workers 
10 truck deliveries per day at 20 miles round trip 

PV Installation (50 days) 

3 Trenchers 
3 Welders 
2 Rough Terrain Forklifts 
1 Generator Set 
2 Loader/Backhoes 
20 workers  
10 truck deliveries per day at 20 miles round trip 
5 truck deliveries at 100 miles round trip (solar panels) 

 
 
Utilizing the indicated equipment fleet as shown in Tables III-4, the following worst case daily construction 
emissions are calculated by CalEEMod and are listed in Table III-5. As shown in Table III-6, peak construction 
emissions would not exceed MDAQMD significance thresholds. The only construction mitigation measure 
modeled was to water exposed site surfaces at least 3 times per day. However, because the MDAQMD 
emissions guidelines are also based on an annual tons per year basis, the emissions were also compared to 
these thresholds as shown in Table III-6.   

 
Table III-5 

CONSTRUCTION ACTIVITY MAXIMUM DAILY EMISSIONS (pounds/day) 
 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2015 Solar Field 
Unmitigated 5.2 39.3 23.9 0.1 10.1 5.2 5,198.2 
w/Fugitive Dust Mitigation* 5.2 39.3 23.9 0.1 5.4 3.2 5,198.2 

 
        
        

Thresholds 137 137 548 137 82 82 - 
 
  *enhanced fugitive dust control measures provided in Mitigation section of this report 
Source:  CalEEMod output in report appendix 
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Table III-6 

2015 CONSTRUCTION ACTIVITY MAXIMUM ANNUAL EMISSIONS (tons/year) 
 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2015 Solar Field 
Unmitigated 0.2 1.4 1.0 0.0 0.2 0.2 160.9 
w/Fugitive Dust Mitigation* 0.2 1.4 1.0 0.0 0.2 0.1 160.9 

 
        
        

Thresholds 25 25 100 25 15 15 - 
 
  *enhanced fugitive dust control measures provided in Mitigation section of this report 
Source:  CalEEMod output in report appendix 
 
 
As with daily emissions, annual construction related emissions are well below their respective CEQA 
significance thresholds. 
 
Construction Emission Mitigation Measures 
 
Short-term emissions are primarily related to the grading and construction of the project and are recognized to 
be short in duration and without lasting impacts on air quality. With the enhanced dust control mitigation 
measures listed below, construction activity air pollution emissions are not expected to exceed MDAQMD 
CEQA thresholds for any pollutant even if the phases are under simultaneous construction.  Regardless, the 
PM-10 non-attainment status of the Mojave Desert area requires that Best Available Control Measures 
(BACMs) be used as required by the Mojave AQMD Rule 403.  Recommended construction activity mitigation 
includes: 
 

III-1 Fugitive Dust Mitigation Measures: 
• Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
• Prepare a high wind dust control plan and implement plan elements and 

terminate soil disturbance when winds exceed 25 mph. 
• Stabilize previously disturbed areas if subsequent construction is delayed. 
• Water exposed surfaces and haul roads 3 times/day. 
• Cover all stock piles with tarps. 
• Replace ground cover in disturbed areas quickly. 
• Reduce speeds on unpaved roads to less than 15 mph. 
• Minimize the time that trenches or other excavations are left exposed. 
• Identify proper compaction for backfilled soils in construction specifications. 
 
Prior to initiating ground disturbance activities, the District shall incorporate the 
above measures and any other fugitive dust control measures into a dust control 
plan and submit it to MDAQMD. 

 
III-2 The District shall erect a sign with the following dimensions prior to the 

commencement of construction: A minimum 48 inch in height by 96 inch width; 
the sign shall be located within 50 feet of each project site entrance; text shall 
meet minimum text height (identified below); text shall be black on a whit 
background on one inch A/C laminated plywood board; lower edge of the sign 
shall be between six and seven feet above grade; text shall include the contact 
name of the responsible official for the site and a local or toll-free number that is 
accessible 24 hours per day; and text shall be arranged as follows:   
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   “Site Name (four inch text) 
   Project Name/Project Number (four inch text) 
   IF YOU SEE DUST COMING FROM (four inch text) 
   THIS PROJECT CALL: (four inch text) 
   Contact Name, PHONE NUMBER XXXXXXXX (six inch text) 
   If you do not receive a response, Please Call (three inch text) 
   The MDAQMD at 1-800-635-4617 (three inch text)”  

 
III-3 Additional fugitive dust measures: 
 

• A water truck shall be used to maintain moist disturbed surfaces and actively 
spread water during visible fugitive dust emissions.  For projects with exposed 
sand or fines deposits (and for projects that expose such soils through 
earthmoving), chemical stabilization or covering with a stabilizing layer of gravel 
will be required to eliminate visible dust/sand from sand/fines deposits. 
 

• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four 
feet of height or the top of all perimeter fencing.  The owner/operator shall 
maintain the wind fencing as needed to keep it intact and remove windblown 
dropout.  This wind fencing requirement may be superseded by local ordinance, 
rule or project-specific biological mitigation prohibiting wind fencing. 
 

• All maintenance and access vehicular roads and parking areas shall be stabilized 
with chemical, gravel or asphaltic pavement sufficient to eliminate visible fugitive 
dust from vehicular travel and wind erosion.  Actions must be taken to prevent 
project-related trackout onto paved surfaces, and clean any project-related 
trackout within 24 hours.  All other earthen surfaces within the project area shall 
be stabilized by natural or irrigated vegetation, compaction, chemical or other 
means sufficient to prohibit visible fugitive dust from wind erosion. 

 
Operational Impacts 
 
Solar Field 
 
Project generated traffic associated with operations and maintenance activities would be minimal. No 
permanent staff will be based at the project site. Cleaning of solar panels would occur occasionally and 
security personnel would visit the site periodically.   As a conservative estimate, it was assumed that one light 
truck could visit the site daily for either cleaning or security purposes.  
 
EMFAC2011, the California Air Resources Board tool for estimating emissions from on-road vehicles, was 
used to calculate vehicular emissions associated with cleaning and security travel.  EMFAC2011 emissions 
calculations were made for a 50 mile round trip distance for a light duty truck. Daily operational emissions and 
associated thresholds and are shown in Table III-7 and annual emissions are provided in Table III-8. 
 

Table III-7 
OPERATIONAL ACTIVITY EMISSIONS (lbs/day) 

 
Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 
   Cleaning and Security 0.02 0.05 0.46 0.00 0.00 0.00 43.63 
MDAQMD Threshold 137 137 548 137 82 82 - 
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Table III-8 provides the annual operational emissions assuming one truck visit every day (365 days per year). 
 

Table III-8 
OPERATIONAL ACTIVITY EMISSIONS (tons/year) 

 
Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 
   Cleaning and Security 0.003 0.009 0.084 0.000 0.000 0.000 7.962 
MDAQMD Threshold 25 25 100 25 15 15 - 
 
 
Operational emissions are less than their respective daily or annual thresholds.   
 
Hazardous Emissions  
 
The proposed facility will not result in significant emissions of hazardous air pollutants; therefore, an 
assessment of the potential risk to the population attributable to emissions of hazardous air pollutants from the 
proposed project is not required.  The project will not emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances or waste within one-quarter mile of an existing or proposed school.  
 
No mitigation measures are required for operation-related emissions.  All operating and maintenance 
equipment will be outfitted with mandatory emission control devices, so no mitigation is required for such 
equipment. 
 
e) Create objectionable odors affecting a substantial number of people? 
 
Less Than Significant Impact – Diesel construction equipment may be used in support of this project and 
diesel emissions have a slight odor associated with the combustion process.  These emissions are not 
uncommon in the current environment and the period of construction will be short.  Based on these facts, the 
potential odor impacts are considered less than significant.  No operational odors are forecast to occur. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
IV.  BIOLOGICAL RESOURCES: Would the 
project: 

    

 
a) Have a substantial adverse effect, either 
directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or 
special status species in local or regional plans, 
policies, or regulations, or by the California 
Department of Fish and Wildlife or U.S. Fish and 
Wildlife Service? 

 X   

 
b) Have a substantial adverse effect on any 
riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, regulations or by the California 
Department of Fish and Wildlife or U.S. Fish and 
Wildlife Service? 

   X 

 
c) Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404 of 
the Clean Water Act (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means? 

   X 

 
d) Interfere substantially with the movement of 
any native resident or migratory fish or wildlife 
species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

 X   

 
e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

   X 

 
f) Conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 

   X 

 
SUBSTANTIATION:  The following information is abstracted from a site biological resources report: “General 
Biological Resources Survey Letter Report Lake Arrowhead Community Services District’s Hesperia Farm 
One-Megawatt Solar Facility Project,” prepared by Jericho Systems Incorporated, February 1, 2015.  A copy of 
this Report is provided in Appendix 3 of this Initial Study.  
 
a) Have a substantial adverse effect, either directly or through habitat modifications, on any species 

identified as a candidate, sensitive, or special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Wildlife or U.S. Fish and Wildlife Service? 

 
Less Than Significant With Mitigation Incorporated Impact – The proposed project (solar facilty) will be 
constructed within a disturbed area that is routinely mowed. The project site consists of sparse patches of re-
sprouting vegetation primarily of non-native, invasive weeds that grow between mowing events.  
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The project site is not located within a critical habitat as designated by the USFWS.  The project site is located 
approximately 1.25 miles north of Unit 22 of critical habitat designated by the USFWS for arroyo toad and 
does not contain the primary constituent elements for arroyo toad.  The project site is located outside of the 
historic range of the Mohave ground squirrel and outside of the Mohave ground squirel Conservation Area 
designated in the West Mojave Plan.  The project site is located within the desert tortoise and desert kit fox 
ranges.However, the project-specific Biological Resources Survey Letter Report (Appendix 3) determined that 
due to routine mowing maintenance activities, the project site does not contain suitable habitat for any listed 
species, including the arroyo toad, desert tortoise, and mohave ground squirrel. No sign of kit fox and no dens 
were identified during the survey.  Nevertheless, mitigation measures requiring preconstruction surveys be 
conducted prior to project implementation would reduce any potential impact to special status species to less 
than significant.    
 
The project site could potentially provide marginally suitable habitat for the burrowing owl (BUOW), a locally 
sensitive species that is protected by the Migratory Bird Treaty Act.  During a November 11, 2014 biological 
field survey, no listed or sensitive species or sign were observed on the project site.  However, due to 
marginally suitable habitat for burrowing owl, the Biological Resources Survey Letter Report concludes that a 
pre-construction survey should be conducted to verify BUOW have not inhabitated the site in the interim 
between the current survey and the date that actual construction begins (anticipated in 2016).   
 
In addtion, the Biological Resource Survey Letter Report also concluded that desert tortoise, arroyo toad, and 
Mohove ground squirrel were considered absent form the project site. Nevertheless, preconstruction surveys 
will be conducted prior to the start of construction to verify that these species and othere special status 
species, such as the desert kit fox, have not inhabitat the project impact areas. 
 
Therefore the following mitigation measure will be implemented. 
 

IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a 
subsequent Western Burrowing Owl Survey shall be performed to confirm that 
burrowing owls have not occupied any portion of the site.  In the event that a 
portion of the site has been occupied by the burrowing owl, the survey biologist in 
consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no 
impacts to the burrowing owl occur.  The subsequent survey will comply with the 
survey protocols established by the California Department of Fish and Wildlife and 
U.S. Fish and Wildlife Service. 

 
IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre-

construction surveys shall be conducted to determine the absence of special 
status species (including arroyo toad, Mohave ground squirrel, and desert kit fox) 
within the project impact areas.  If special status species, burrows, dens, nests, or 
sign are found within project impact areas, these areas shall be avoided with the 
establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and 
U.S. Fish and Wildlife Service.  Where avoidance is infeasible, the District shall 
coordinate with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service. 

 
 

With implementation of these measures any potential impacts to sensitive or listed species will be reduced to 
a less than significant impact level. 
 
b) Have a substantial adverse effect on any riparian habitat or other sensitive natural community 

identified in local or regional plans, policies, regulations or by the California Department of Fish and 
Wildlife or U.S. Fish and Wildlife Service? 

 
No Impact – The project site contains ruderal habitat and field crops that are not considered a sensitive natural 
community by any agency.  The conversion of about five to six acres of this site has no potential to cause a 
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substantial adverse effect on any riparian habitat or other sensitive natural community.  No mitigation is 
required. 
 
c) Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 

Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means? 

 
No Impact – The project site does not contain any federally protected wetlands as defined by the Clean Water 
Act.  The project site also does not contain any waters of the United States or State of California.  After 
construction the site will remain pervious and no change in the onsite hydrological regime will result from 
constructing the solar facility.  Thus, the use of this site for the proposed solar facility has no potential to have 
any adverse effect on federal or state protected waters or wetlands.  No mitigation is required and no 
regulatory permits will be needed from the U. S. Army Corps of Engineers (404 Permit), Lahontan Regional 
Water Quality Control Board (401 Certification), or California Department of Fish and Wildlife (1602 
Streambed Alteration Agreement) 
 
d) Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 

with established native resident or migratory wildlife corridors, or impede the use of native wildlife 
nursery sites? 

 
Less Than Significant With Mitigation Incorporated – The project site does not contain any wildlife movement 
corridors, but a potential does exist to adversely impact nesting birds during construction.  Although there are 
no local policies, the State does protect all migratory and nesting native birds.  The site may function as a 
nesting location for native birds.  Therefore, the following mitigation measure will be implemented. 
 

IV-3   The removal of potential nesting vegetation of native bird species shall be 
conducted outside of the nesting season (February 1 to August 31), if feasible.  
Regardless of the nesting season, prior to any vegetation removal, a qualified 
biologist shall conduct a nesting bird survey of potentially suitable nesting 
vegetation or substrate on the entire solar project site.  Surveys shall be 
conducted no more than three days prior to scheduled vegetation removal.  If 
active nests are identified, the biologist shall establish buffers around the 
vegetation or ground substrate containing the active nest (500 feet for raptors and 
200 feet for non-raptors).  The vegetation or ground substrate containing the 
active nest shall not be removed, and no grading shall occur within the 
established buffer until a qualified biologist has determined that the nest is no 
longer active.  If clearing is not conducted within three days of a negative survey, 
the nesting survey must be repeated to confirm the absence of nesting birds. 

 
  
With implementation of this mitigation measure and mitigation measure IV-2, the proposed project’s impact to 
a native wildlife nesting site can be reduced to a less than significant impact level. 
 
e) Conflict with any local policies or ordinances protecting biological resources, such as a tree 

preservation policy or ordinance? 
 
Less Than Significant Impact – No local policies or ordinances apply to this site because it does not contain 
any native plants.  No potential for conflict with such policies exists and no mitigation is required.  

 
f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 

Conservation Plan, or other approved local, regional, or state habitat conservation plan? 
 
No Impact – The project site is not included in any conservation planning area.  No impact can occur and no 
mitigation is required. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
V.  CULTURAL RESOURCES: Would the 
project: 

    

 
a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
'15064.5? 

 X   

 
b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to '15064.5? 

 X   

 
c) Directly or indirectly destroy a unique paleon-
tological resource or site or unique geologic 
feature? 

  X  

 
d) Disturb any human remains, including those 
interred outside of formal cemeteries? 

 X   

 
SUBSTANTIATION: The following information is abstracted from a site cultural resources letter report:  
“Phase I Historical/Archaeological Resources Survey Lake Arrowhead Community Services District Hesperia 
Solar Farm, Site City of Hesperia, San Bernardino County, California,” CRM TECH, February 2, 2015.  A copy 
of this Survey is provided as Appendix4 of this Initial Study   
 
a) Cause a substantial adverse change in the significance of a historical resource as defined in 

'15064.5? 
 
Less Than Significant With Mitigation Incorporated – CRM TECH conducted a records search, historical 
background research, Native American consultation and a field survey of the proposed solar facility site.  After 
reviewing all these data sources and field findings, a conclusion was reached that the proposed project would 
have no impact on historical resources.  However, based on a low potential to encounter subsurface cultural 
resources, the following contingency mitigation measure will be implemented for the project site.   
 

V-1 If buried cultural material is 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.  Any 
resources of significance shall be managed in accordance with pertinent profes-
sional standards for such resource.  If human remains are discovered the County 
Coroner shall be contacted to appropriately manage any such remains.  

 
With implementation of this measure, any potential for significant adverse impact to cultural resources will be 
reduced to a less than significant impact level. 
 
b) Cause a substantial adverse change in the significance of an archaeological resource pursuant to 

'15064.5? 
 
c) Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature? 
 
Less Than Significant Impact - As indicated in the project Geology Report (“Preliminary Geotechnical 
Investigation Proposed Hesperia Solar Farm Facility Hesperia, California.” LOR Geotechnical, January 28, 
2015) the project site is located on young alluvium with a low potential for paleontological resources.  Under 
such conditions any encounter with paleontological resources would be random and this results in a finding of 
less than significant impact to any unique paleontological resource or any site or unique geologic feature.  No 
mitigation is required.  
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d) Disturb any human remains, including those interred outside of formal cemeteries? 
 
Less Than Significant With Mitigation Incorporated - The project site does not contain any known burial 
sites.  Mitigation measure V-1 will be implemented if any buried human remains are encountered.  With 
implementation of this measure the potential for significant adverse impact to human remains is reduced 
to a less than significant impact 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
VI.  GEOLOGY AND SOILS: Would the project:     
 
a) Expose people or structures to potential 
substantial adverse effects, including the risk of 
loss, injury, or death involving: 

    

 
• Rupture of a known earthquake fault, as 

delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on 
other substantial evidence of a known fault? 
Refer to Division of Mines and Geology 
Special Publication 42. 
 

   X 

 
• Strong seismic ground shaking?  

 
  X  

 
• Seismic-related ground failure, including 

liquefaction?  
 

   X 

 
• Landslides?  

 
   X 

 
b) Result in substantial soil erosion or the loss of 
topsoil? 

 X   
 
c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a 
result of the project, and potentially result in 
onsite or offsite landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

   X 

 
d) Be located on expansive soil, as defined in 
Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or  
property? 

   X 

 
e) Have soils incapable of adequately supporting 
the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available 
for the disposal of wastewater? 

  X  

 
SUBSTANTIATION:  Some of the following information is abstracted from a site geology and soils report: 
“Draft Preliminary Geotechnical Investigation Proposed Hesperia Solar Farm Facility Hesperia, California,” 
LOR Geotechnical, January 28, 2015.  A copy of this investigative report is provided in Appendix 5 of this 
Initial Study. 
 
a) Expose people or structures to potential substantial adverse effects, including the risk of loss, injury, 

or death involving: 
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• Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 

Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault? Refer to Division of Mines and Geology Special 
Publication 42.  

 
No Impact – According to the Geologic Map of the San Bernardino Quadrangle (California Division of Mines 
and Geology, Regional Geologic Map Series, Map No 3A), the project site and general area do not have any 
known faults, active or inactive.  Therefore, no potential exists for the proposed project to experience any fault 
rupture along a delineated active fault. 

 
• Strong seismic ground shaking? 
• Seismic-related ground failure, including liquefaction? 

 
Less Than Significant With Mitigation Incorporated – Due to the proximity of the active San Andreas Fault, 
about eight miles to the south, the active Helendale Fault, about ten miles to the north, and the North Frontal 
fault, about one mile to the southeast, the project site and area can be exposed to significant ground shaking 
during major earthquakes on these regional faults.  The solar photovoltaic equipment does not contain 
structures or presence of human occupied structures that would expose people or structures to potentially 
substantial adverse impacts.   

 
 The project site is located on an alluvial terrace adjacent to the Mojave River channel north of the San 
Bernardino Mountains.  Depth to groundwater at this location is 50 to 100 feet.  However, historic ground water 
levels (about 25 feet) do create a potential for liquefaction according to the Geology Report.  Therefore, the 
potential is considered high that seismic-related ground failure due to liquefaction can occur at this location.  
The following mitigation measure will be implemented: 
 

VI-1 To manage both seismic and liquefaction hazards at the project site, the District 
shall implement the recommended seismic design criteria and measures provided 
in the project geology report, reproduced here as Appendix 5. 

 
With implementation of this mitigation measure the seismic and liquefaction hazards can be controlled to a 
less than significant impact level. 

 
$ Landslides? 
 

No Impact – The project site is located on a parcel of land that slopes at about 1-2% to the northeast.  There 
are no steep slopes or bedrock outcrops on the portion of the property proposed for the solar facility.  No 
potential exists for landslides to create a hazard during a seismic event on this property.  No mitigation is 
required. 
 
b) Result in substantial soil erosion or the loss of topsoil? 
 
Less Than Significant With Mitigation Implementation – During construction, the project site has a potential for 
minimal soil erosion.  Due to the area of disturbance associated with site clearing and grubbing (up to 5 acres 
maximum at one time), there is a limited potential for substantial soil erosion.  Additionally, because the 
project site has a very shallow slope and rapid percolation and because the mitigation measures identified 
below will be implemented, the potential for substantial soil erosion or loss is reduced to a less than significant 
impact level.  Further, based on the mitigation listed below, best management practices (BMPs) will be 
employed during construction to minimize the potential for soil erosion impacts. 
 

VI-2  Stored backfill material shall be covered with water resistant material during 
periods of heavy precipitation to reduce the potential for rainfall erosion of the 
material.  If covering is not feasible, then measures such as the use of straw bales 
or sand bags shall be used to capture and hold eroded material on the project site 
for future cleanup. 
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VI-3 Excavated areas shall be properly backfilled and compacted.  Paved areas 

disturbed by this project will be repaved in such a manner that roadways and 
other disturbed areas are returned to as near the pre-project condition as is 
feasible. 

 
VI-4  All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with 

water or soil binders twice a day or more frequently if fugitive dust is observed 
migrating from the site within which the water facilities are being installed. 

VI-5  The length of trench which can be left open at any given time will be limited to that 
needed to reasonable perform construction activities.  This will serve to reduce 
the amount of backfill stored onsite at any given time. 

 
The following mitigation measure will be implemented to ensure the discharge of surface runoff from the site 
does not result in significant soil erosion or loss of topsoil. 
 

VI-6 The District shall identify any additional BMPs to ensure that the discharge of 
surface water does not cause erosion downstream of the discharge point.  This 
shall be accomplished by reducing the energy of any site discharge through an 
artificial energy dissipator or equivalent device.  If any substantial erosion or 
sedimentation occurs, any erosion or sedimentation damage shall be restored to 
pre-discharge conditions immediately following an erosive event.  Restoration 
shall consist of repairing the onsite erosion by recontouring the eroded area and 
providing additional protection to prevent a similar event in the future. 

 
Implementation of the above measures in conjunction with mitigation measures identified in the 
Hydrology/Water Quality Section will adequately mitigate potential impacts associated with the water-related 
erosion of soil.   
 
c) Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the 

project, and potentially result in onsite or offsite landslide, lateral spreading, subsidence, liquefaction 
or collapse? 

 
Less Than Significant Impact – The coarse alluvial soils located at the project site exhibit stability based on the 
current vegetation cover.  Based on a review of the “Soil Survey of San Bernardino County California, Mojave 
River Area,” the project site is underlain by Cajon-Wasco, 2-9% slopes (sandy and sandy loam soils).  
Development of the project will require a mix of man-made landscaping (water from an onsite well would be 
needed for irrigation), hardscape (paved areas or gravel covered areas), and other engineering solutions 
(compaction of the soil, mulching, etc.) in order to maintain stability of the soil in face of wind erosion forces in 
the project area.  Regarding any potential to induce landslides, lateral spreading, subsidence, liquefaction or 
collapse, the existing environmental setting does not contribute to any of these geological hazards, except 
liquefaction hazards as noted above.  The only required mitigation consists of measures to control wind 
erosion, water erosion and liquefaction.  BMPs have been identified to in the preceding discussion to manage 
the wind and water erosion issues.  Otherwise, the proposed project does not pose any new unstable 
geological hazards.  No additional mitigation measures are required. 
 
d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994), 

creating substantial risks to life or property? 
 
No Impact – The project site is underlain by Cajon coarse to fine sandy-loamy soils that have no potential to 
expand as defined in Table 18-1 B of the Uniform Building code.  Therefore, development on this site has no 
potential to be exposed to substantial risks to life or property due to presence of expansive soils.  No 
mitigation is required. 
 
e) Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 

disposal systems where sewers are not available for the disposal of wastewater? 
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Less Than Significant Impact – The Cajon-Wasco sandy alluvial soils present on the project site are capable 
of supporting the use of septic tanks or alternative wastewater disposal systems.  A wastewater collection 
system does not exist in the project area, so any future wastewater generation at the site will have to rely upon 
a portable toilet or these soils for sub-surface septic tank leach fields for management of wastewater.  Given 
the type of soils, standard designs for this type of wastewater management system are all that will be required 
to manage any domestic wastewater generated from restrooms at the future solar facility.  No mitigation is 
required.     
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VII.  GREENHOUSE GAS EMISSIONS: Would 
the project: 

    

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

  X  

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

   X 

 
SUBSTANTIATION:  The information provided in the following text is abstracted from an air quality and 
greenhouse gas technical study titled:  “Air Quality and GHG Impact Analyses, Johnson Road Park Project, 
County of San Bernardino, California.”  This study was prepared by Giroux & Associates and dated July 26, 
2013.  This study is provided as Appendix 2 of this document.  Only the data from that portion of the technical 
study applicable to the solar facility is summarized below.  Because the proposed facility is located in the same 
general area as the proposed project, this information was deemed to be suitable for the LACSD Solar Facility. 
 
Background Information on Greenhouse Gases (GHG) 
 
“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, over the 

next 13 years (by 2020). 
• Must complement efforts to achieve and maintain federal and state ambient air quality standards and 

to reduce toxic air contaminants. 
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Statewide, the framework for developing the implementing regulations for AB 32 is under way.  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 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. 
 
GHG Significance Thresholds 
 
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.   
 
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 infrastructure/combustion GHG emissions quantification is to use a computer 
model such as CalEEMod or EMFAC2011 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. 
 
The California Air Resources Board (ARB) has developed an interim significance guideline for industrial 
projects or 7,000 metric tons of CO2-equivalent annual emissions.  Solar power generation and recreational 
uses are not strictly an “industrial” process.  However, in the absence of any adopted significance thresholds, 
this screening level will be used in the following analysis. 
 
a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact 

on the environment? 
 
Less Than Significant Impact – 
 
Construction Activity GHG Emissions: Less Than Significant Impact 
 
During project construction, the CalEEMod computer model predicts that the indicated activities could 
generate the following annual emissions shown in Table VII-1. 
 

Table VII-1 
CONSTRUCTION EMISSIONS (Metric Tons CO2(e)) 

 
Year 2016 160.9 

Total 160.9 
30 Year Annual Amortized Rate 5.3 

 
  *CalEEMod Output provided in appendix 
 
 
Equipment exhaust also contains small amounts of methane and nitric oxides which are also GHGs.  Non-CO2 
GHG emissions represent approximately a one percent increase in CO2-equivalent emissions from diesel 
equipment exhaust.  For screening purposes, the temporary construction activity GHG emissions were 
compared to the chronic operational emissions in the ARB’s interim thresholds.  The screening level 
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operational threshold is 7,000 metric tons (MT) of CO2-equivalent (CO2(e)) per year.  Worst year construction 
activities generating a total of 5.3 MT CO2(e) annual construction emissions are well below this threshold.  
 
Operational GHG Emissions 
 
Solar Field 
 
Operational travel for cleaning of the panels and security travel will generate a very small amount of annual 
CO2, shown to be approximately 8 metric tons of CO2 per year.  However, the project is GHG positive because 
it will provide 0.96 MW of energy generation at peak daily output.  The development of renewable energy 
resources is an integral component of the California AB-32 implementation strategy. Project operational GHG 
impacts are therefore considered positive. 
 
Further, an alternative energy project that reduces CO2 emissions is inherently consistent with the City’s CAP 
because it is net positive from a carbon standpoint.  Specifically the project is consistent with Strategy CAP-9 
promoting increase in the use of energy conservation features and renewable sources of energy; General Plan 
Policy CN-8.4 promoting the utilization of alternative energy resources such as wind and solar in new 
development; and Strategy CAP-10 to reduce energy use from the transport and treatment of water.   
 
Net GHG Emission Displacement (Off-set) 
 
As designed, the solar field, a 0.96 MW rated plant with an approximate 35% solar capacity factor, would 
annually produce 2,200 megawatt-hour (MW-HR) of electrical energy. The generation of 1 MW-HR of 
electricity in California produces an average of 0.331 MT of CO2(e).  The off-set created by 2,200 MW-HR per 
year of solar generation would be about 728 MT CO2(e). The corresponding operational GHG emissions 
would be approximately 8 metric tons of CO2(e). The net GHG benefit for this project would be 720 MT CO2(e) 
per year. 
 
The displacement/off-set effect of solar power is enhanced by the fact that the displaced generation reduction 
would likely occur at fossil-fueled power plants that have higher GHG emission rates than 0.331 MT per MW-
HR.  The most highly efficient combined cycle gas-fired plant in California generates 0.35 MT per MW-HR.  
Coal-fired plants in the western United States may produce almost 1.0 MT of CO2(e) per MW-HR.  Therefore 
gas turbine or coal-fired plants would release from 750 to 2,200 MT of CO2(e)  per year without the proposed 
project. 
 
b) Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions 

of greenhouse gases? 
 
No Impact – The project is not subject to any specific plan, policy or regulation that has been adopted for the 
purpose of reducing emissions of greenhouse gases.  The City of Hesperia has prepared a Climate Action 
Plan to ensure compliance with Assembly Bill 32 and assist in the reduction of greenhouse gas emissions 
statewide.  The proposed project would reduce operational GHG and would result in a net GHG benefit, as 
stated above, and would not conflict with the provisions of the City’s Climate Action Plan.  Also, because the 
project will be a net long-term GHG emission benefit, the proposed project has no potential to conflict with any 
such policies or regulations. 
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Potentially 
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Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
VIII.  HAZARDS AND HAZARDOUS 
MATERIALS: Would the project: 

    

 
a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

 X   

 
b) Create a significant hazard to the public or the 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the environ-
ment? 

 X   

 
c) Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter mile of 
an existing or proposed school? 

   X 

 
d) Be located on a site which is included on a list 
of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard to the 
public or the environment? 

   X 

 
e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard 
for people residing or working in the project area? 

   X 

 
f) For a project within the vicinity of a private 
airstrip, would the project result in a safety hazard 
for people residing or working in the project area? 

  X  

 
g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

  X  

 
h) Expose people or structures to a significant 
risk of loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

   X 

 
SUBSTANTIATION: 
 
a) Create a significant hazard to the public or the environment through the routine transport, use, or disposal 

of hazardous materials? 
 
b) Create a significant hazard to the public or the environment through reasonably foreseeable upset and 

accident conditions involving the release of hazardous materials into the environment? 
 
Less Than Significant Impact With Mitigation Implementation – The Project should not create a significant 
hazard to the public or the environment through the routine transport, use, or disposal of hazardous materials; 
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but it may create a significant hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials into the environment during construction. 
Even though the project must comply with all laws and regulations related to transport and handling of 
petroleum materials, during construction there is a potential for accidental release of petroleum products in 
sufficient quantity to pose a significant hazard to people and the environment.  The following mitigation 
measure will be incorporated into the Stormwater Pollution Prevention Plan (SWPPP) prepared for the Project 
and it can reduce such a hazard to a less than significant level. 
 

VIII-1 All spills or leakage of petroleum products during construction activities will be 
remediated in compliance with applicable state and local regulations regarding 
cleanup and disposal of the contaminant released.  The contaminated waste will 
be collected and disposed of at an appropriately licensed disposal or treatment 
facility.  This measure will be incorporated into the SWPPP prepared for the 
Project development. 

 
The Project will consist of solar photovoltaic generation uses that do not involve significant potential for routine 
transport or use of substantial volumes of hazardous materials or routine generation of hazardous wastes.  
The project will not utilize any hazardous materials during operations   Any impacts are considered less than 
significant.  No mitigation is required.  
 
c) Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste 

within one-quarter mile of an existing or proposed school? 
 
No Impact – The Project will not emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile of an existing or proposed school.  No existing or 
proposed schools are located within this distance of the Project.  No impacts are anticipated and no mitigation 
is required. 
 
d) Be located on a site which is included on a list of hazardous materials sites compiled pursuant to 

Government Code Section 65962.5 and, as a result, would it create a significant hazard to the public or 
the environment? 

 
No Impact – According to the California State Water Board’s GEOTRACKER site, which provides information 
regarding Leaking Underground Storage Tanks, there are locations within a 1 mile radius of the Project site 
that is identified as Leaking Underground Storage Tank (LUST) site.  Detailed information can be viewed at 
the web-link provided below: 
 
http://geotracker.waterboards.ca.gov/ 
 
The Department of Toxic Substances Control's Hazardous Waste and Substances Site List (Cortese List) 
shows contaminated sites under remediation currently located in the proposed project area, but none at the 
project site.  This information was verified at the web-link provided below: 
 
http://www.envirostor.dtsc.ca.gov/public/mapfull.asp?global_id=&x=-
119&y=37&zl=18&ms=640,480&mt=m&findaddress=True&city=Monte%20Vista%20Road%20Pinon%20Hills&
zip=&county=&federal_superfund=true&state_response=true&voluntary_cleanup=true&school_cleanup=true&
ca_site=true&tiered_permit=true&evaluation=true&military_evaluation=true&school_investigation=true&operati
ng=true&post_closure=true&non_operating=true  
 
Based upon the available data and the historical land use, the proposed use would not be exposed to this 
contamination because the proposed solar facilities would not extend more than a few feet below the ground 
surface.  No mitigation is required at the proposed project location.  
 
e) For a project located within an airport land use plan or, where such a plan has not been adopted, within 

two miles of a public airport or public use airport, would the project result in a safety hazard for people 
residing or working in the project area? 
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No Impact – According to a review of Google Maps (August 1, 2013), the closest public airport to the Project 
site is the Southern California Logistics Airport, which is located 7 miles to the northeast of the Project site.  
Based on this information, implementation of the Project will not result in a safety hazard for people residing or 
working in the Project area.  No impacts are anticipated and no mitigation is required. 
 
f) For a project within the vicinity of a private airstrip, would the project result in a safety hazard for 

people residing or working in the project area? 
 
Less Than Significant Impact – According to a review of Google Maps (August 1, 2013), there are no private 
airports within the project area.  Implementation of the Project will not result in a safety hazard for people 
working in the project area.   
 
g) Impair implementation of or physically interfere with an adopted emergency response plan or emergency 

evacuation plan? 
 
Less Than Significant Impact – The Project will be located well to the east of existing access road (Arrowhead 
Lake Road.  A limited potential to interfere with an emergency response or evacuation plan will occur during 
construction.   Control of access during construction will ensure emergency access to the site and Project area 
during construction.  Any impacts are considered less than significant and no mitigation is required.  
 
h) Expose people or structures to a significant risk of loss, injury or death involving wildland fires, including 

where wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands? 
 
No Impact – The fire hazard severity is very low on the project site. The fire threat throughout most of the area 
east of Arrowhead Lake Road is considered low.  The Project site is not located in the vicinity of a high 
wildland fire hazard area.  No impacts are anticipated and no mitigation is required.  
 
 

 
 
38 



 
 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
IX.  HYDROLOGY AND WATER QUALITY: 
Would the project: 

    

 
a) Violate any water quality standards or waste 
discharge requirements? 

  X  
 
b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-
existing nearby wells would drop to a level which 
would not support existing land uses or planned 
uses for which permits have been granted)? 

  X  

c) Substantially alter the existing drainage pattern 
of the site or area, including through the alteration 
of the course of a stream or river, in a manner 
which would result in substantial erosion or 
siltation onsite or offsite? 

 X   

d) Substantially alter the existing drainage pattern 
of the site or area, including through the alteration 
of the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner which would result in flooding onsite or 
offsite? 

 X   

 
e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff? 

 X   

 
f) Otherwise substantially degrade water quality?    X 
 
g) Place housing within a 100-year flood hazard 
area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other 
flood hazard delineation map? 

  X  

 
h) Place within a 100-year flood hazard area 
structures which would impede or redirect flood 
flows? 

  X  

 
i) Expose people or structures to a significant risk 
of loss, injury or death involving flooding, 
including flooding as a result of the failure of a 
levee or dam? 

  X  

 
j) Inundation by seiche, tsunami, or mudflow?    X 
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SUBSTANTIATION: 
 
a) Violate any water quality standards or waste discharge requirements? 

 
Less Than Significant Impact – The proposed project is the installation of a solar photovoltaic facility to reduce 
overall energy demands required to meet the District’s operational requirements.  Although construction 
activities of the solar facilities have a potential to degrade water quality, implementation of mitigation measures 
in the Geology/Soils section and under issue “c” below will control stormwater runoff during construction so 
that it does not degrade water quality.  Otherwise, the future proposed solar facilities on the project site do not 
include activities that will generate wastewater or violate water quality standards or waste discharge 
requirements.  This includes no use of recycled water.  The treated effluent that is presently discharged at the 
District’s 350-acre Hesperia Farms property will remain consistent with the Regional Water Quality Control 
Board Order # R6V-2009-0037 which provides waste discharge requirements for the District’s Domestic 
Wastewater Treatment Facilities.  Current operations will not change and will continue outside of the solar 
facility project site (discharges never occurred within the proposed solar project site and the site of effluent 
discharge will not change with project implementation).  Thus, no new waste discharge requirements will be 
required from the Lahontan Regional Water Quality Control Board.   
 
The State Water Resources Control Board has adopted a statewide General Permit for Stormwater 
Discharges Associated with Construction Activity that encompasses one or more acres of soil disturbance. 
The NPDES stormwater program requires both large and small construction sites to obtain authorization to 
discharge stormwater under an NPDES construction general permit. Construction activity resulting in a land 
disturbance of one acre or more must obtain coverage under the General Permit. In general, the NPDES 
requires that landowners and/or contractors develop and implement a Storm Water Pollution Prevention Plan 
specifying best management practices that would be utilized at the site to prevent construction pollutants from 
running offsite.  In addition, the District would have to comply with the NPDES Phase 2 MS4 permit 
requirement to prepare and implement a Water Quality Management Plan for operational related impacts of 
the project. 
 

IX-1  The District shall prepare and implement a construction Storm Water Pollution 
Prevention Plan (SWPPP). The plan shall identify the best management practices 
(BMPs) that will be used for the project site to minimize the potential for accidental 
releases of any chemicals or materials on the site that could degrade water 
quality, including solid waste and require that any spills be cleaned-up, 
contaminated material properly disposed of and the site returned to pre-discharge 
condition, or in full compliance with regulatory limits for the discharged material. 
The portion of the SWPPP that addresses erosion and related sediment discharge 
shall specify the percentage of pollutant removal from discharges that is proposed 
to be achieved. At a minimum, BMPs shall be designed to achieve 60 percent 
removal of sediment and other pollutants from runoff generated by disturbed sites 
during construction. 

 
 
This measure would control the potential for discharge of stormwater offsite and eliminate the potential for 
water quality degradation downstream of the project site during construction and would reduce potential 
impacts to a less than significant level.   
 
b) Substantially deplete groundwater supplies or interfere substantially with groundwater recharge such 

that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level 
(e.g., the production rate of pre-existing nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been granted)? 

 
Less Than Significant Impact – Currently, the only source of water to support the project is groundwater.  The 
District will use locally pumped groundwater for onsite non-potable uses, such as washing the solar panels or 
landscape buffer irrigation.  Note that there is an existing well at the project site that can provide the water 
required to support the proposed project. The District indicates that a small quantity of water will be used by 
the SunPower panel cleaning robot periodically (as needed) to clean the solar panels, but this results in 
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substantially less than one acre-foot of water use per year, which is easily offset by the 800-1,100 acre feet of 
treated  wastewater percolated into the groundwater basin at the site.  Based on the estimated water required 
to support the solar facility, this project has no potential to cause a cumulative adverse impact on the regional 
groundwater resources.   
 
c) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 

the course of a stream or river, in a manner which would result in substantial erosion or siltation onsite 
or offsite? 

 
Less Than Significant With Mitigation Incorporated – The project site does not contain any drainage channels 
nor is it located within a 100-year flood plain.  Based on a field review, it appears that any rainfall remains on 
the project site, or if it flows offsite, sheet flow is discharged to the adjacent roadway shoulders.  The property 
has a 1%-2% slope to the north and very little runoff flows onto the property from higher elevations west 
Arrowhead Lake Road.  Although the majority of the site will remain in open space, a small portion of the 
project site will contain inverter pads and drive motors.  The exact amount of impervious surface has not yet 
been defined because the size and type of the concrete pedestals and the solar facilities have not yet been 
finalized; however, the impervious surface amount will be nominal and insignificant.  Regardless, mitigation is 
available to control excess surface runoff during construction and future occupancy-operation, if determined 
that post-development runoff is greater than pre-development runoff.  Several mitigation measures to 
minimize onsite and downstream erosion during construction have been identified in the Geology and Soil 
section of this report (Measures VI-1 through VI-5).  And mitigation measure IX-1 shall also be implemented 
during construction. 
 
Mitigation measure IX-4 would control the potential for discharge of stormwater offsite and eliminate the 
potential for water quality degradation downstream of the project site during construction.  To control water 
quality and downstream runoff from the developed solar facility the District and SunPower developed 
information on the total amount of impervious surface created by the solar panel C-piles and equipment pads 
on the project site.  Based on the size of the C-piles (maximum 7.625” x 4.5”) and an estimated 450 piles to 
support the panels, the total impervious area on the site is estimated to be about 107 square feet.  When the 
equipment panel area is added, the total amount of impervious area spread over the 5-6-acre site is estimated 
to be about 1,100 square feet.  Over the long-term, the District concluded that this small increase in 
impervious area on this highly permeable 5-6-acre site will not generate additional concentrated surface runoff 
that will need to be managed.  Therefore, no specific facilities are required to manage future increased surface 
runoff generated at the project site over the long term. This approach, which will retain the runoff generated 
onsite and allow it to percolate into the permeable soil beneath the site, will eliminate discharges of 
concentrated runoff from the project site, which also eliminates potential to cause downstream erosion or 
sedimentation. 
 
d) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 

the course of a stream or river, or substantially increase the rate or amount of surface runoff in a 
manner which would result in flooding onsite or offsite? 

 
Less Than Significant With Mitigation Incorporated – As described in the preceding discussion, the proposed 
project will possibly alter the project site and related onsite storm water drainage.  No stream or river channel 
will be impacted, but based on the total square footage of impervious area, the proposed project will not 
substantially increase the rate and amount of surface runoff.  Thus the proposed project will not cause any 
onsite or offsite flooding from concentrating flows. 
 
e) Create or contribute runoff water which would exceed the capacity of existing or planned stormwater 

drainage systems or provide substantial additional sources of polluted runoff? 
 
Less Than Significant With Mitigation Incorporated – The project site does not presently contribute runoff to an 
existing or planned stormwater drainage system.  Stormwater runoff from the site would flow directly into the 
Mojave River.  Due to increased surface runoff from the project site after development, a potential does exist 
to exceed downstream drainage system capacity.  However, implementation of mitigation measures IX-2 will 
prevent runoff from leaving the site. No further mitigation is required.  
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f) Otherwise substantially degrade water quality? 
 
No Impact – No other sources of water pollution have been identified in conjunction with the proposed project. 
The panels will be cleaned by SunPower’s cleaning robot and it uses local potable water with no chemical 
additions.  Therefore, the proposed project has no potential to otherwise substantially degrade water quality.  
No additional mitigation is required. 
 
g) Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or 

Flood Insurance Rate Map or other flood hazard delineation map? 
 

Less Than Significant Impact – The proposed project does not include any housing and the project site is not 
located within a 100-year flood hazard area.  A review of the pertinent Federal Emergency Management 
Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel (Panel #6515H) indicates that this Panel 
encompasses only the northern portion of the property and there is no Panel available to the south.  However, 
based on the site topography, essentially level, it is reasonable to extrapolate that the southern portion of the 
site where the project is located is designated Zone X, i.e., not exposed to the 100-year flood plain of the 
Mojave River.  The 100-year flood plain is located just east of the project site, within the Mojave River channel. 
Potential for significant flooding on the property, given the presence of the Mojave Fork’s Dam just 
downstream, minimizes the potential for a significant flood hazard to affect the project site.  The FEMA Map is 
included as Appendix 6. 
 
h) Place within a 100-year flood hazard area structures which would impede or redirect flood flows? 
 
Less Than Significant Impact – The project site does not appear to be located within a 100-year flood hazard 
area and any structures onsite will not alter or redirect any future flood flows on the project site.  No impact 
can occur and no mitigation is required. 
 
i) Expose people or structures to a significant risk of loss, injury or death involving flooding, including 

flooding as a result of the failure of a levee or dam? 
 
Less Than Significant Impact – There is an upstream source of flooding, the Mojave River Forks Dam, that 
could expose people or structures on this site to significant risk of loss, injury or death.  No people would be 
exposed to injury or death, but the panels could be exposed to inundation under dam failure.  The dam was 
constructed under modern standards and has a low potential for failure.  This results in a less than significant 
adverse impact to the proposed facility and no mitigation is required.  
 
j) Inundation by seiche, tsunami, or mudflow? 
 
No Impact – There is no source of upstream surface runoff or flows that could inundate the site, including 
seiche, tsunami or mudflow.  There, no impact can occur and no mitigation is required. 
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X.  LAND USE AND PLANNING: Would the 
project: 

    

 
a) Physically divide an established community?   X  
 
b) Conflict with any applicable land use plan, 
policy, or regulation of an agency with jurisdiction 
over the project (including, but not limited to the 
general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect? 

  X  

 
c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

   X 

 
SUBSTANTIATION: 
 
a) Physically divide an established community? 
 
Less Than Significant Impact – The District has been using the site for decades to discharge and percolate the 
treated effluent back into the Mojave River groundwater basin.  The 350-acre Hesperia Farms property is used 
to support the District’s wastewater operations (recharge of the treated effluent back into the Mojave River 
groundwater basin) and it will continue to be used for such purposes. The project site (5 to 6 acre solar site) 
was never used for wastewater operations and such uses will not occur within the project site after project 
implementation.  The site of effluent discharge will remain unchanged.  As stated in the Project Description, 
the Project will bring a solar field to the site which will provide power to offset energy costs of District facilities, 
while minimizing overall energy demand and minimizing greenhouse gas emissions from these facilities.  
Based on this information, as proposed, the Project will not physically divide an established community.  The 
Mojave River channel is located to the east; City recreation facilities and rural residential uses surround the 
property; and Arrowhead Lake Road borders the western boundary of the property.  These land uses will not 
be divided in any manner by the proposed solar panel facility on the project site.   The established land use 
pattern would not be divide these elements of the local community.  Impacts would be considered less than 
significant.   
 
b) Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction over the 

project (including, but not limited to the general plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

 
Less Than Significant Impact  
 
The proposed project will generate electricity benefiting the District’s water treatment facilities, which 
are considered essential infrastructure to support the water supply functions of LACSD.  The project 
site is designated Rural Residential 0-0.4 units per acre under the General Plan and zoned Rural 
Residential. California Government Code Section 53091 exempts water management facilities from 
local zoning restrictions. This exemption applies to the City of Hesperia’s solar ordinance 
Development Code 16.16.063. As a result, the development restrictions imposed on solar 
development on the property would not apply to District facilities that support water system functions. 
In conjunction with its consideration of the Final Mitigated Negative Declaration and the proposed 
project, the District’s Board will consider finding the project exempt from Sections 16.16.063 and 
16.16.064 of the City’s Development Code under Government Code sections 53091 and 53096.  
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The Project will produce electrical energy to generate credits for District-wide facilities in order to 
minimize overall energy demand and greenhouse gas emissions.  All of the improvements 
contemplated by the project are indispensable to the generation of electricity. The restrictions 
imposed by the City’s ordinance would result in a significant cost increase, measurable power loss, 
and delay the project. Furthermore, the District’s Solar Ad Hoc Committee has spent considerable 
time and resources confirming that there are no feasible alternatives to the proposed location of the 
project because the District does not own any other property that has the acreage and necessary 
components for a successful solar project due to terrain, trees, and weather conditions.  
 
After careful analysis, the District, in conjunction with the Bureau of Reclamation and Sunpower, 
determined that the proposed site for the project is a prime location for solar development based on 
capital costs, utility inflation, and photovoltaic degradation considerations.  Moreover, the project’s 
inconsistency with the solar ordinance and zoning is not a significant impact in itself, and the project 
would not result in a significant land use impact under CEQA. The project will not result in a 
significant land use impact. Water facilities are exempt from local zoning restrictions and considered 
compatible with all land uses because they are essential infrastructure to support a City’s urban and 
suburban growth. The project site is currently undeveloped and part of the District-owned, 350-acre 
Hesperia Farms property used for percolation of treated effluent generated at the LACSD 
Wastewater Reclamation Facility.  Future use of the project site for a solar facility will continue to 
benefit the District’s water treatment operations by offsetting electricity demands.  As discussed in 
Section I, the project site is relatively isolated with no residences located within one-quarter mile to 
the west, north, and east.  Two residences are located just south of the southern property boundary. 
 The existing site consists of a relatively flat field.  Though the project is not anticipated to conflict 
with existing and future residential uses near the project site, the District has nonetheless agreed to 
mitigate any potential change in visual setting for the nearby residences to the south by installing a 
low height vegetation barrier at the southern boundary of the solar facility pursuant to Mitigation 
Measure I-1.  The District finds that the proposed project use will not conflict with the adjacent 
residence, because the proposed solar facility will not cause long term noise, long term air pollution, 
or any other conflicts with the adjacent land use.     
 
Implementation of the Project will not conflict with any applicable land use plan, policy, or regulation 
of an agency with jurisdiction over the project adopted for the purpose of avoiding or mitigating an 
environmental effect. There is no specific plan or local coastal program that would apply to the 
Project site.  The proposed solar facility is an expansion of use of the District’s property to support 
ongoing District operations.  Currently, the site provides disposal of treated wastewater generated at 
the District’s wastewater treatment plants in Lake Arrowhead.  The solar facility will provide 
electricity to offset the District’s current demand on SCE’s regional utility system.  This can reduce 
costs of operation by the District and has the benefit of reducing GHG emissions associated with 
energy production.  As described Section VII Greenhouse Gas Emissions, reducing the energy 
footprint for the District is consistent with State policies as established through AB 32.  Based on the 
size of the parcel and the small area that will be allocated to the solar facility, the proposed project 
will result in  less than significant conflicts with adjacent land uses and with land use plans and 
policies of the City of Hesperia’s General Plan. 
 
c) Conflict with any applicable habitat conservation plan or natural community conservation plan? 
 
No Impact – Please reference the discussion in IV, Biological Resources, above.  There are no habitat or 
natural community conservation plans that apply to the project area.  Therefore, no potential exist for the 
proposed Project to conflict with such plans.   
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 Incorporated 

 
XI.  MINERAL RESOURCES: Would the project:     
 
a) Result in the loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state? 

  X  

 
b) Result in the loss of availability of a locally 
important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan? 

  X  

 
SUBSTANTIATION: 
 
a) Result in the loss of availability of a known mineral resource that would be of value to the region and the 

residents of the state? 
 
Less Than Significant Impact – Implementation of the Project will not result in the loss of availability of any 
known mineral resources that would be of value to the region and the residents of the state.  According to the 
Geologic Map of the San Bernardino Quadrangle 
(http://www.quake.ca.gov/gmaps/RGM/sanbernardino/sanbernardino.html" 
http://www.quake.ca.gov/gmaps/RGM/sanbernardino/sanbernardino.html), the Project site is located on river 
alluvial soils.  Alluvial soils are not a unique soil classification in the Project vicinity, as well as in southern 
California.  In addition, neither the Project site nor surrounding vicinity has been mined in the past.  If mineral 
resources were present on the Project site, then there would have been historic operations on the Project site 
to commercially extract these resources.  Based on this information, any impacts to mineral resources from 
implementing the Project will be considered less than significant.  No mitigation is required. 

  
b) Result in the loss of availability of a locally important mineral resource recovery site delineated on a local 

general plan, specific plan or other land use plan? 
 
Less Than Significant Impact – Please reference response XI.a., above.  While the General Plan does contain 
Goals and Policies that related to mineral resources (Goal CO7, Policies CO7.1 through CO7.8, pp. V-32 and 
V-33 of the San Bernardino County General Plan): 
http://www.sbcounty.gov/Uploads/lus/GeneralPlan/FINALGPtext20130718.pdf, the Project site has not been 
historically mined for important mineral resources.  No specific plan or other land use plan is in place that 
would delineate important mineral resources on the Project site.  Any impacts are considered less than 
significant and no mitigation is required. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XII.  NOISE: Would the project result in:     
 
a) Exposure of persons to or generation of noise 
levels in excess of standards established in the 
local general plan or noise ordinance, or 
applicable standards of other agencies? 

 X   

 
b) Exposure of persons to or generation of 
excessive groundborne vibration or groundborne 
noise levels? 

  X  

 
c) A substantial permanent increase in ambient 
noise levels in the project vicinity above levels 
existing without the project? 

  X  

 
d) A substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above 
levels existing without the project? 

 X   

 
e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

   X 

 
f) For a project within the vicinity of a private 
airstrip, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

   X 

 
SUBSTANTIATION: 
 
Background 
 
The State of California has established guidelines for acceptable community noise levels that are based on the 
Community Noise Equivalent Level (CNEL) rating scale (a 24-hour integrated noise measurement scale).  The 
guidelines rank noise land use compatibility in terms of "normally acceptable," "conditionally acceptable," and 
"clearly unacceptable" noise levels for various land use types.  The State Guidelines, Land Use Compatibility 
for Community Noise Exposure, single-family homes are "normally acceptable" in exterior noise environments 
up to 60 dB CNEL and "conditionally  acceptable" up to 70 dB CNEL based on this scale.  Multiple family 
residential uses are "normally acceptable" up to 65 dB CNEL and "conditionally acceptable" up to 70 CNEL.  
Schools, libraries and churches are "normally acceptable" up to 70 dB CNEL, as are office buildings and 
business, commercial and professional uses. 
 
a) Exposure of persons to or generation of noise levels in excess of standards established in the local 

general plan or noise ordinance, or applicable standards of other agencies? 
 
Less Than Significant With Mitigation Incorporated – The project site is located in a relatively low background 
noise environment.  Local sources of noise include modest traffic along Arrowhead Lake Road.  The only 
other sources of noise at this time are the few rural residences and their activities and Hesperia Park to the 
north that occur on the periphery of the property to the north and west.  Minimal activity affects the remainder 
of the property. Based on the limited traffic, background noise is estimated at about 50-55 dBA over a 24-hour 
period using the Community Noise Equivalent Level (CNEL). 
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The proposed project will introduce new short-term noise generating activities into the project area, but 
minimal long-term noise activities will occur in support of the solar facilities.  First, construction activities will be 
required to install solar facilities.  The solar photovoltaic array generates very little noise once it is installed.  
Occasional visits for maintenance are about the only source of noise for this area.  These changes in noise 
level during construction may pose an adverse noise impact, although there are not many sensitive noise 
receptors in the project area.  The construction noise impacts and potential mitigation measures are discussed 
in the following sections. 
    
b) Exposure of persons to or generation of excessive groundborne vibration or groundborne noise 

levels? 
 
Less Than Significant Impact – During construction it is anticipated that some large equipment, such as 
scrapers and dozers, may be used to grade and compact the solar facility site to receive the solar panel units. 
However, due to the distance from local residences (approximately 200 feet from the southern property 
boundary), the vibration effects of this construction equipment can naturally be attenuated to a less than 
significant impact level. 
 
c) A substantial permanent increase in ambient noise levels in the project vicinity above levels existing 

without the project? 
 
Less Than Significant Impact – The solar facility area will generate minimal noise from occasional site 
monitoring and maintenance visits.  No mitigation is required. 
 
d) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above levels 

existing without the project? 
 
Less Than Significant With Mitigation Incorporation – The proposed project will involve construction operations 
that have the potential to cause short-term significant noise impacts.  Construction equipment generates noise 
that ranges between approximately 75 and 90 dBA at a distance of 50 feet.  Refer to Table XII-1 which shows 
construction equipment noise levels at 25, 50 and 100 feet from the noise source.  However, noise generation 
from construction activities is exempt from performance standards if construction does not occur from 7 p.m. 
through 7 a.m.  This mitigation is incorporated below, along with several other measures that can control 
construction noise activities to a less than significant impact level.   
 

XII-1 Construction activities shall be limited to the hours of 7 a.m. to 7 p.m. on Monday 
through Friday, and between 9 a.m. to 6 p.m. on Saturday, and shall be prohibited 
on Sundays and federal holidays except during documented emergencies. 

 
XII-2 All construction vehicles and fixed or mobile equipment shall be equipped with 

properly operating and maintained sound attenuating devices such as mufflers. 
 
XII-3 All employees that will be exposed to noise levels greater than 75 dB over an 

8-hour period shall be provided with adequate hearing protection devices to 
ensure no hearing damage will result from construction activities. 

 
XII-4 If equipment is being used that can cause hearing damage at adjacent noise 

receptor locations (distance attenuation shall be taken into account), portable 
noise barriers shall be installed that are demonstrated to be adequate to reduce 
noise levels at receptor locations below hearing damage thresholds.  

 
XII-5 Schedule the construction such that the minimum number of pieces of equipment 

will be operating at the same time. 
 

XII-6 The construction contractor shall establish a noise complaint program and post a 
number at the job site where such complaints can be registered.  The contractor 
shall take efforts to control noise (portable sound barriers, short-term relocation, 
etc.) and document these efforts with the District.  
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With implementation of the above mitigation measures construction noise impacts would be reduced to a less 
than significant impact level. 
 

Table XII-1 
NOISE LEVELS OF CONSTRUCTION EQUIPMENT AT 

25, 50 AND 100 FEET (in dBA LEQ) FROM THE SOURCE 
 

Equipment Noise Levels 
at 25 feet 

Noise Levels 
at 50 feet 

Noise Levels 
at 100 feet 

Earthmoving 
Front Loader 85 79 73 
Backhoes 86 80 74 
Dozers 86 80 74 
Tractors 86 80 74 
Scrapers 91 85 79 
Trucks 91 85 79 

Material Handling 
Concrete Mixer 91 85 79 
Concrete Pump 88 82 76 
Crane 89 83 77 
Derrick 94 88 82 

Stationary Sources  
Pumps 82 79 70 
Generator 84 78 72 
Compressors 87 81 75 
Other    
Saws 84 78 72 
Vibrators 82 76 70 
 
Source: U.S. Environmental Protection Agency “Noise from Construction Equipment and Operations, Building 

Equipment, and Home Appliances,” 1971 
 
 
e) For a project located within an airport land use plan or, where such a plan has not been adopted, 

within two miles of a public airport or public use airport, would the project expose people residing or 
working in the project area to excessive noise levels? 

 
No Impact – There are no public airports located within two miles of the project site.  Therefore, no public 
airport related noise impacts can affect the project site.  No mitigation is required. 
 
f) For a project within the vicinity of a private airstrip, would the project expose people residing or 

working in the project area to excessive noise levels? 
 
No Impact – There are no private airports located within two miles of the project site.  Therefore, no private 
airport related noise impacts can affect the project site.  No mitigation is required. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XIII. POPULATION AND HOUSING: Would the 
project: 

    

 
a) Induce substantial population growth in an 
area, either directly (for example, by proposing 
new homes and businesses) or indirectly (for 
example, through extension of roads or other 
infrastructure)? 

   X 

 
b) Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

   X 

 
c) Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

   X 

 
SUBSTANTIATION: 
 
a) Induce substantial population growth in an area, either directly (for example, by proposing new homes 

and businesses) or indirectly (for example, through extension of roads or other infrastructure)? 
 
No Impact – Implementation of the Project will not induce substantial population growth in an area, either 
directly (for example, by proposing new homes and businesses) or indirectly (for example, through extension 
of roads or other infrastructure).  Due to the solar generation facilities proposed at this site, these types of 
direct and indirect impacts will not be associated with the Project.  No impacts are anticipated and no 
mitigation is required. 
 
b) Displace substantial numbers of existing housing, necessitating the construction of replacement 

housing elsewhere? 
 
No Impact – Implementation of the Project will not displace substantial numbers of existing housing, 
necessitating the construction of replacement housing elsewhere.  There is no existing housing located on the 
Project site.  Therefore, there will be no need to construct replacement housing.  No impacts are anticipated 
and no mitigation is required. 
 
c) Displace substantial numbers of people, necessitating the construction of replacement housing 

elsewhere? 
 
No Impact – Please reference Response XIII.b, above.  There is no existing housing located on the Project 
site.  Therefore, no people will be displaced that would result in a need to construct replacement housing.  No 
impacts are anticipated and no mitigation is required. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XIV.  PUBLIC SERVICES: Would the project 
result in substantial adverse physical impacts 
associated with the provision of new or physically 
altered governmental facilities, need for new or 
physically altered governmental facilities, the 
construction of which could cause significant 
environmental impacts, in order to maintain 
acceptable service ratios, response times or other 
performance objectives for any of the public 
services: 

    

 
a)  Fire protection?   X  
 
b)  Police protection?   X  
 
c)  Schools?    X 
 
d)  Recreation/Parks?   X  
 
e)  Other public facilities?    X 

 
SUBSTANTIATION: 
 
Would the project result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for any of the public services: 
 
a) Fire protection? 
b) Police protection? 
 
Less Than Significant Impact – Implementation of the Project will result in an incremental increase to regional 
Fire and Police Protection resources, primarily for trespass and emergency response.  These impacts will 
occur during both the construction and operational phases of the Project.  Any operational expenses are 
covered by City’s General Fund, which provides law enforcement and fire protection services to the project site.  
Any impacts are considered less than significant because a solar facility does not include activities that would 
generate a significant demand emergency services.  No additional mitigation is required. 

  
c) Schools? 
 
No Impact – Implementation of the Project will not have any impacts upon school resources.  Due to the power 
generation nature of the Project, there is no potential to impact schools.  No impacts are anticipated and no 
mitigation is required.   
 
d) Recreation/Parks? 
 
No Impact – Implementation of the Project will not result in physical impacts associated with the provision of a 
new governmental facility.  No mitigation is required. 
 
e) Other public facilities? 
 
No Impact – Implementation of the Project will not impact other public facilities, which may include: roads, 
libraries and health services.  Due to the power generation purpose of the Project, there is no potential to 
impact these other public facilities.  No impacts are anticipated and no mitigation is required.   
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Less Than 
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No Impact or 

Does Not Apply 

 
XV.  RECREATION:     
 
a) Would the project increase the use of existing 
neighborhood and regional parks or other 
recreational facilities such that substantial 
physical deterioration of the facility would occur or 
be accelerated? 

   X 

 
b) Does the project include recreational facilities 
or require the construction or expansion of 
recreational facilities which might have an 
adverse physical effect on the environment? 

   X 

 
SUBSTANTIATION: 
 
a) Would the project increase the use of existing neighborhood and regional parks or other recreational 

facilities such that substantial physical deterioration of the facility would occur or be accelerated? 
 
No Impact – The proposed project will not increase the use of recreational facilities nor will it result in the 
physical deterioration of other surrounding recreation facilities.  No impact is forecast and no mitigation is 
required. 
 
b) Does the project include recreational facilities or require the construction or expansion of recreational 

facilities which might have an adverse physical effect on the environment? 
 
Less Than Significant Impact – The proposed Project is the construction of a solar photovoltaic facility. This 
facility will be installed and operated by the District.  There will be no adverse recreational effects on the 
environment from implementing this project.  Therefore, no unavoidable adverse impacts will result from 
project implementation.  No mitigation is required. 
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Potentially 
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Less Than 

Significant with 
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Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XVI.  TRANSPORTATION / TRAFFIC: Would the 
project: 

    

 
a) Conflict with an applicable plan, ordinance or 
policy establishing measures of effectiveness for 
the performance of the circulation system, taking 
into account all modes of transportation including 
mass transit and non-motorized travel and 
relevant components of the circulation system, 
including but not limited to intersections, streets, 
highways and freeways, pedestrian and bicycle 
paths, and mass transit? 

  X  

 
b) Conflict with an applicable congestion 
management program, including, but not limited 
to level of service standards and travel demand 
measures, or other standards established by the 
county congestion management agency for 
designated roads or highways? 

  X  

 
c) Result in a change in air traffic patterns, 
including either an increase in traffic levels or a 
change in location that results in substantial 
safety risks? 

   X 

 
d) Substantially increase hazards due to a design 
feature (e.g., sharp curves or dangerous intersec-
tions) or incompatible uses (e.g., farm equip-
ment)? 

  X  

 
e) Result in inadequate emergency access?   X  
 
f) Conflict with adopted policies, plans, or 
programs regarding public transit, bicycle, or 
pedestrian facilities, or otherwise decrease the 
performance or safety of such facilities? 

   X 

 
SUBSTANTIATION: 
 
Background 
 
The project site is located in the southeastern portion of the City of Hesperia, immediately east of Arrowhead 
Lake Road.  Access to the site is obtained from Arrowhead Lake Road directly onto the District's property.  
This road is paved in the immediate project area and operates with two lanes that are maintained by the City 
of Hesperia.  Two lane rural roads can handle average daily traffic (ADT) of about 6,000 vehicles per day and 
maintain a level of service (LOS) “C” or better.  Preliminary estimates indicate that the proposed project will 
add an estimated 2-3 new roundtrips per day.  This is well within the local roadway capacity to maintain a LOS 
of “C” or better. 
 
a) Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for the 

performance of the circulation system, taking into account all modes of transportation including mass 
transit and non-motorized travel and relevant components of the circulation system, including but not 
limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass 
transit? 
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Less Than Significant Impact – The proposed solar project will add an estimated 2-3 roundtrips per day.  This 
traffic will be spread out over the whole day.  The addition of 2-3 roundtrips on the local roadways is not 
forecast to conflict with continued operation of Arrowhead Lake Road at an adequate LOS, which is forecast to 
remain above LOS “C” after the whole project is implemented in approximately 2015.  No significant impacts 
to effective performance of the circulation system are forecast based on the project trip generation. 
 
b) Conflict with an applicable congestion management program, including, but not limited to level of 

service standards and travel demand measures, or other standards established by the county 
congestion management agency for designated roads or highways? 

 
Less Than Significant Impact – Based on the estimated trip generation, approximately 2-3  average roundtrips 
per day (ADT), the local circulation system will continue to operate at an acceptable LOS “C” or better.  No 
conflicts with any congestion management program or City roadway operation standards are forecast to result 
from implementation of the proposed project. 
 
c) Result in a change in air traffic patterns, including either an increase in traffic levels or a change in 

location that results in substantial safety risks? 
 
No Impact – There are no airports or landing strips within two miles of the project area.  No potential exists for 
this project to cause a change in air traffic patterns or that could increase safety risks of airport operations.  No 
mitigation is required. 
 
d) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) 

or incompatible uses (e.g., farm equipment)? 
 
Less Than Significant Impact – The proposed project does not propose any specific modifications to any 
roadways.  The City maintains Arrowhead Lake Road in the vicinity of the project site.  No adverse effect 
regarding traffic hazards is forecast to occur if the proposed project is implemented.  No mitigation is required. 
 
e) Result in inadequate emergency access? 
 
Less Than Significant Impact – During construction of the proposed solar facilities at the project site, solar 
facility related construction activities are far enough removed from the roadway that the project would not 
cause a significant impact on the roadway during construction.  Emergency access to the immediate area and 
through the area on the local circulation system would be maintained without implementing any mitigation 
measures. 
 
f) Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 

facilities, or otherwise decrease the performance or safety of such facilities? 
 
No Impact – There are no public transit, bicycle or pedestrian facilities on adjacent roadways within the project 
area.  The proposed project has no potential to conflict with adopted policies, plans or programs related to 
alternative means of transportation.  Regardless, installation and operation of the solar facilities will not have 
any conflict with alternative transportation policies in place at this time.  No mitigation is required. 
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XVII.  UTILITIES AND SERVICE SYSTEMS: 
Would the project: 

    

 
a) Exceed wastewater treatment requirements of 
the applicable Regional Water Quality Control 
Board? 

  X  

b) Require or result in the construction of new 
water or wastewater treatment facilities or 
expansion of existing facilities, the construction of 
which could cause significant environmental 
effects? 

   X 

 
c) Require or result in the construction of new 
stormwater drainage facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

  X  

 
d) Have sufficient water supplies available to 
serve the project from existing entitlements and 
resources, or are new or expanded entitlements 
needed? 

  X  

 
e) Result in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
project's projected demand in addition to the 
provider's existing commitments? 

   X 

 
f) Be served by a landfill(s) with sufficient 
permitted capacity to accommodate the project's 
solid waste disposal needs? 

  X  

 
g) Comply with federal, state, and local statutes 
and regulations related to solid waste? 

   X 

 
SUBSTANTIATION: 
 
a) Exceed wastewater treatment requirements of the applicable Regional Water Quality Control Board? 
 
Less Than Significant Impact – The only wastewater generated from the project will be the surface runoff 
during construction and following construction.  Mitigation is required in Section IX to ensure no substantial 
degradation of surface runoff will occur.  With implementation of these measures, the proposed project will not 
exceed any treatment requirements of the Regional Board. 
 
b) Require or result in the construction of new water or wastewater treatment facilities or expansion of 

existing facilities, the construction of which could cause significant environmental effects? 
 
No Impact –This project will require minimal amounts of water and not generate any wastewater.  Water is 
available at the project site and there will be no need to construct new water facilities.  No mitigation is 
required. 
 
c) Require or result in the construction of new stormwater drainage facilities or expansion of existing 

facilities, the construction of which could cause significant environmental effects? 
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Less Than Significant Impact – The proposed solar facilities site could theoretically generate stormwater runoff. 
If excess runoff occurs from the project area, it would be delivered to a retention basin located at the northeast 
end of the solar facility adjacent to the Mojave River channel.  The stormwater would be retained here and 
percolated to the aquifer beneath the project site.  These drainage facilities would require excavation of a 
shallow basin at the northeast end to handle the future volume of stormwater runoff, if necessary.  No 
significant adverse environmental effects have been identified from implementing this onsite stormwater 
management system. 
 
d) Have sufficient water supplies available to serve the project from existing entitlements and resources, 

or are new or expanded entitlements needed? 
 
Less Than Significant Impact – The District estimates that water consumption will be as follows: a small 
volume of water will be required to wash the solar panels, estimated to be about 2,500 gallons per year, or 
approximately 0.008 acre-foot per year.  As discussed in the Hydrology/Water Quality section of this Initial 
Study, the additional pumping of far less than one acre-foot of water per year for onsite dust and facility 
management will not cause an adverse effect on the District’s water resources.  No new or expanded water 
entitlements will be needed.  No mitigation is required.  
 
e) Result in a determination by the wastewater treatment provider which serves or may serve the project 

that it has adequate capacity to serve the project's projected demand in addition to the provider's 
existing commitments? 

 
No Impact – The project area does not presently have a wastewater treatment collection system or treatment 
provider and the project will not require any wastewater treatment capacity.  No potential exists to adversely 
impact a wastewater treatment provider.  No mitigation is required. 
 
f) Be served by a landfill(s) with sufficient permitted capacity to accommodate the project's solid waste 

disposal needs? 
 
Less Than Significant Impact – The project site does not presently generate any solid waste.  Removal of 
vegetation during clearing and grading is estimated to generate up to approximately 50 cubic yards of green 
waste that will be recycled through a green waste composting facility in the Victor Valley.  Once in operation, it 
is estimated that the project will generate less than one 40-cubic yard dumpster of waste per month.  The 
Victorville Sanitary Landfill is operated by San Bernardino County.  It has a design capacity of 83.2 million 
cubic yards.  It is permitted to receive up to 3,000 tons per day and presently receives approximately 780 tons 
per day.  For calculation purposes one cubic yard of waste is estimated to weigh about 1,500 lbs, or 0.75 ton.  
This Landfill has an estimated closure date of October 2047.  The proposed project will generate an estimated 
30 tons of waste per month, or 360 tons per year.  This equates to an estimated increase in daily waste 
disposal demand of 0.03% and is not considered to represent a significant impact to the Victorville Sanitary 
Landfill. The City has suggested that the District contract with Advance Disposal for trash services during 
construction and operation of the proposed project.  The District will coordinate waste disposal at the site with 
Advance Disposal if the project is implemented.  
 
g) Comply with federal, state, and local statutes and regulations related to solid waste? 
 
No Impact – The proposed Project will comply with all regulations and all material that can be recycled will be 
recycled and only residual waste will be disposed of at the County’s Victorville Sanitary Landfill.  No adverse 
impact is anticipated and no mitigation is required. 
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XVIII.  MANDATORY FINDINGS OF 
SIGNIFICANCE: 

    

 
a) Does the project have the potential to degrade 
the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, 
cause a fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate a plant 
or animal community, reduce the number or 
restrict the range of a rare or endangered plant or 
animal or eliminate important examples of the 
major periods of California history or prehistory? 

 X   

 
b) Does the project have impacts that are 
individually limited, but cumulatively con-
siderable? ("Cumulatively considerable" means 
that the incremental effects of a project are 
considerable when viewed in connection with the 
effects of past projects, the effects of other 
current projects, and the effects of probable 
future projects)? 

 X   

 
c) Does the project have environmental effects 
which will cause substantial adverse effects on 
human beings, either directly or indirectly? 

 X   

 
SUBSTANTIATION: 
 
a) Does the project have the potential to degrade the quality of the environment, substantially reduce the 

habitat of a fish or wildlife species, cause a fish or wildlife population to drop below self-sustaining 
levels, threaten to eliminate a plant or animal community, reduce the number or restrict the range of a 
rare or endangered plant or animal or eliminate important examples of the major periods of California 
history or prehistory? 

 
Less Than Significant With Mitigation Incorporated – A site biology study verifies that there will be no biological 
resources impacted by the proposed project.  No mitigation is required to ensure that the proposed project will 
not substantially degrade the quality of the environment, substantially reduce the habitat of fish or wildlife 
species, cause a fish or wildlife populations to drop below self-sustaining levels, threaten to eliminate a plant 
or animal community or reduce the number or restrict the range of a rare or endangered plant or animal. The 
cultural resources evaluation concluded that the project site does not contain any known important cultural 
resources, but to ensure that any accidentally exposed subsurface cultural resources are properly handled, 
contingency mitigation measures will be implemented.  With incorporation of project mitigation measure all 
biology and cultural resource impacts will be reduced to a less than significant level. 
 
b)  Does the project have impacts that are individually limited, but cumulatively considerable? 

("Cumulatively considerable" means that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects)? 

 
Less Than Significant With Mitigation Incorporated – The project has five (5) potential impacts which are 
individually limited, but may be cumulatively considerable.  These are: air quality, cultural resources, hazards 
and hazardous materials, hydrology and water quality, and noise.  The project is not considered growth-
inducing, as defined by State CEQA Guidelines (http://ceres.ca.gov/ceqa/guidelines/).  As discussed in 
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Section VII Greenhouse Gas Emissions, the project will result in emissions of the GHG CO2 as a byproduct of 
combustion of gasoline and diesel fuel in construction equipment, construction worker commute trips, in 
addition to a minimal increase of CO2 emissions associated with the production of electricity to serve the 
project.  Furthermore, the project’s operational emissions of criteria pollutants will be less than the MDAQMD 
regional operational thresholds, and the project is consistent with the measures identified by MDAQMD. 
Mitigation is identified to address cumulative emission effects within the MDAB, which is non-attainment for 
ozone and particulates.  The project’s contribution to global climate change is not considered cumulatively 
considerable. The project will implement best management practices to control degradation of water quality 
and noise and to control accidental releases of hazardous materials. Mitigation measures to ensure 
construction noise levels do not exceed acceptable levels within the project area are provided. Lastly, the 
project is consistent with the applicable City General Plan and roadways will operate at an acceptable level of 
service at full buildout; thus, the project will not contribute to cumulatively considerable impacts with respect to 
circulation.  With implementation of identified mitigation measures, potential cumulative impacts of the 
proposed project will be controlled to a less than cumulatively considerable level. 
 
c) Does the project have environmental effects which will cause substantial adverse effects on human 

beings, either directly or indirectly? 
 
Less Than Significant With Mitigation Incorporated – The project will achieve long-term community goals by 
reducing the District’s demand for electricity.  The short-term impacts associated with the project, which are 
mainly construction-related impacts, are less than significant with mitigation, and the proposed project is 
compatible with long-term environmental protection.  The potentially significant adverse effects on humans 
include: air quality, hazards and hazardous materials, hydrology and water quality, noise and circulation.  
Mitigation measures have been identified to prevent these potential impacts from having a significant impact 
on humans. 
 
Conclusion 
 
This document evaluated all CEQA issues contained in the latest Initial Study Checklist form. The evaluation 
determined that either no impact or less than significant impacts would be associated with the issues of 
aesthetics, agriculture and forestry resources, greenhouse gases, land use and planning, mineral resources, 
population and housing, public services, recreation, transportation and utilities and services.  The issues of air 
quality, cultural resources, geology and soils, hazards and hazardous materials, hydrology and water quality, 
and noise require the implementation of mitigation measures to reduce project specific and cumulative 
impacts to a less than significant level.  The required mitigation has been included in this Initial Study to 
reduce impacts for these issues to a less than significant impact level.   
 
Based on the findings in this Initial Study, the Lake Arrowhead Community Services District proposes to adopt 
a Mitigated Negative Declaration (MND) for the Solar Photovoltaic Project.  A Notice of Intent to Adopt a 
Mitigation Negative Declaration (NOI) will be issued for this project by the District.  The Initial Study and NOI 
will be circulated for 30 days of public review and comment.  At the end of the 30-day review period, a final 
MND package will be prepared and it will be reviewed by the District for possible adoption at a future Board 
meeting, the date for which has yet to be determined.  If you or your agency comments on the MND/NOI for 
this project, you will be notified about the meeting date in accordance with the requirements in Section 
21092.5 of CEQA (statute).   
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SUMMARY OF MITIGATION MEASURES 
 
Aesthetics 
 
I-1 The District shall install a low height vegetation barrier on the southern boundary of the solar facility 

that will shield nearby residences from visual access to the facility, but not eliminate scenic views 
north of the project site.  This “hedge” or vegetation buffer shall be planted prior to initiating 
construction of the solar facility and shall be irrigated using District provided well water.  It shall be 
maintained at a maximum height of six feet. 

 
I-2 Night lighting will be located and shielded so as to avoid creating a nuisance to nearby residents.  

Light from onsite security and safety lighting shall not spill off the solar facility site onto adjacent 
residences or other light sensitive uses.  A maximum change in light at the nearest residence of 0.5 
foot candle shall be used as the threshold of significance. 

 
Air Quality 
 
III-1 Fugitive Dust Mitigation Measures: 

• Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
• Prepare a high wind dust control plan and implement plan elements and terminate soil 

disturbance when winds exceed 25 mph. 
• Stabilize previously disturbed areas if subsequent construction is delayed. 
• Water exposed surfaces and haul roads 3 times/day. 
• Cover all stock piles with tarps. 
• Replace ground cover in disturbed areas quickly. 
• Reduce speeds on unpaved roads to less than 15 mph. 
• Minimize the time that trenches or other excavations are left exposed. 
• Identify proper compaction for backfilled soils in construction specifications. 

 
 Prior to initiating ground disturbance activities, the District shall incorporate the above measures and 

any other fugitive dust control measures into a dust control plan and submit it to MDAQMD. 
 
III-2 The District shall erect a sign with the following dimensions prior to the commencement of 

construction: A minimum 48 inch in height by 96 inch width; the sign shall be located within 50 feet of 
each project site entrance; text shall meet minimum text height (identified below); text shall be black 
on a whit background on one inch A/C laminated plywood board; lower edge of the sign shall be 
between six and seven feet above grade; text shall include the contact name of the responsible 
official for the site and a local or toll-free number that is accessible 24 hours per day; and text shall be 
arranged as follows:   

 
“Site Name (four inch text) 
Project Name/Project Number (four inch text) 
IF YOU SEE DUST COMING FROM (four inch text) 
THIS PROJECT CALL: (four inch text) 
Contact Name, PHONE NUMBER XXXXXXXX (six inch text) 
If you do not receive a response, Please Call (three inch text) 
The MDAQMD at 1-800-635-4617 (three inch text)”  

 
III-3 Additional fugitive dust measures: 

 
• A water truck shall be used to maintain moist disturbed surfaces and actively spread water during 

visible fugitive dust emissions.  For projects with exposed sand or fines deposits (and for projects 
that expose such soils through earthmoving), chemical stabilization or covering with a stabilizing 
layer of gravel will be required to eliminate visible dust/sand from sand/fines deposits. 
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• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four feet of height 

or the top of all perimeter fencing.  The owner/operator shall maintain the wind fencing as needed 
to keep it intact and remove windblown dropout.  This wind fencing requirement may be 
superseded by local ordinance, rule or project-specific biological mitigation prohibiting wind 
fencing. 
 

• All maintenance and access vehicular roads and parking areas shall be stabilized with chemical, 
gravel or asphaltic pavement sufficient to eliminate visible fugitive dust from vehicular travel and 
wind erosion.  Actions must be taken to prevent project-related trackout onto paved surfaces, and 
clean any project-related trackout within 24 hours.  All other earthen surfaces within the project 
area shall be stabilized by natural or irrigated vegetation, compaction, chemical or other means 
sufficient to prohibit visible fugitive dust from wind erosion. 

 
Biological Resources 
 
IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a subsequent Western 

Burrowing Owl Survey shall be performed to confirm that burrowing owls have not occupied any 
portion of the site.  In the event that a portion of the site has been occupied by the burrowing owl, the 
survey biologist in consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no impacts to the 
burrowing owl occur.  The subsequent survey will comply with the survey protocols established by the 
California Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

 
IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre-construction surveys shall 

be conducted to determine the absence of special status species (including arroyo toad, Mohave 
ground squirrel, and desert kit fox) within the project impact areas.  If special status species, burrows, 
dens, nests, or sign are found within project impact areas, these areas shall be clearly delineated and 
avoided with the establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service.  Where avoidance is infeasible, the District shall coordinate with the California 
Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

 
IV-3 The removal of potential nesting vegetation of native bird species shall be conducted outside of the 

nesting season (February 1 to August 31), if feasible.  Regardless of the nesting season, prior to any 
vegetation removal, a qualified biologist shall conduct a nesting bird survey of potentially suitable 
nesting vegetation or substrate on the entire solar project site.  Surveys shall be conducted no more 
than three days prior to scheduled vegetation removal.  If active nests are identified, the biologist shall 
establish buffers around the vegetation or ground substrate containing the active nest (500 feet for 
raptors and 200 feet for non-raptors).  The vegetation or ground substrate containing the active nest 
shall not be removed, and no grading shall occur within the established buffer until a qualified biologist 
has determined that the nest is no longer active.  If clearing is not conducted within three days of a 
negative survey, the nesting survey must be repeated to confirm the absence of nesting birds. 

 
Cultural Resources 
 
V-1 If buried cultural material is 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.  Any resources of significance shall be managed in 
accordance with pertinent professional standards for such resource.  If human remains are 
discovered the County Coroner shall be contacted to appropriately manage any such remains. 

 
Geology and Soils 
 
VI-1 To manage both seismic and liquefaction hazards at the project site, the District shall implement the 

recommended seismic design criteria and measures provided in the project geology report, 
reproduced here as Appendix 5. 
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• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four feet of height 

or the top of all perimeter fencing.  The owner/operator shall maintain the wind fencing as needed 
to keep it intact and remove windblown dropout.  This wind fencing requirement may be 
superseded by local ordinance, rule or project-specific biological mitigation prohibiting wind 
fencing. 
 

• All maintenance and access vehicular roads and parking areas shall be stabilized with chemical, 
gravel or asphaltic pavement sufficient to eliminate visible fugitive dust from vehicular travel and 
wind erosion.  Actions must be taken to prevent project-related trackout onto paved surfaces, and 
clean any project-related trackout within 24 hours.  All other earthen surfaces within the project 
area shall be stabilized by natural or irrigated vegetation, compaction, chemical or other means 
sufficient to prohibit visible fugitive dust from wind erosion. 

 
Biological Resources 
 
IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a subsequent Western 

Burrowing Owl Survey shall be performed to confirm that burrowing owls have not occupied any 
portion of the site.  In the event that a portion of the site has been occupied by the burrowing owl, the 
survey biologist in consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no impacts to the 
burrowing owl occur.  The subsequent survey will comply with the survey protocols established by the 
California Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

 
IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre-construction surveys shall 

be conducted to determine the absence of special status species (including arroyo toad, Mohave 
ground squirrel, and desert kit fox) within the project impact areas.  If special status species, burrows, 
dens, nests, or sign are found within project impact areas, these areas shall be clearly delineated and 
avoided with the establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service.  Where avoidance is infeasible, the District shall coordinate with the California 
Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

 
IV-3 The removal of potential nesting vegetation of native bird species shall be conducted outside of the 

nesting season (February 1 to August 31), if feasible.  Regardless of the nesting season, prior to any 
vegetation removal, a qualified biologist shall conduct a nesting bird survey of potentially suitable 
nesting vegetation or substrate on the entire solar project site.  Surveys shall be conducted no more 
than three days prior to scheduled vegetation removal.  If active nests are identified, the biologist shall 
establish buffers around the vegetation or ground substrate containing the active nest (500 feet for 
raptors and 200 feet for non-raptors).  The vegetation or ground substrate containing the active nest 
shall not be removed, and no grading shall occur within the established buffer until a qualified biologist 
has determined that the nest is no longer active.  If clearing is not conducted within three days of a 
negative survey, the nesting survey must be repeated to confirm the absence of nesting birds. 

 
Cultural Resources 
 
V-1 If buried cultural material is 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.  Any resources of significance shall be managed in 
accordance with pertinent professional standards for such resource.  If human remains are 
discovered the County Coroner shall be contacted to appropriately manage any such remains. 

 
Geology and Soils 
 
VI-1 To manage both seismic and liquefaction hazards at the project site, the District shall implement the 

recommended seismic design criteria and measures provided in the project geology report, 
reproduced here as Appendix 5. 
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VI-2  Stored backfill material shall be covered with water resistant material during periods of heavy 

precipitation to reduce the potential for rainfall erosion of the material.  If covering is not feasible, then 
measures such as the use of straw bales or sand bags shall be used to capture and hold eroded 
material on the project site for future cleanup. 

 
VI-3 Excavated areas shall be properly backfilled and compacted.  Paved areas disturbed by this project 

will be repaved in such a manner that roadways and other disturbed areas are returned to as near the 
pre-project condition as is feasible. 

 
VI-4  All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with water or soil binders 

twice a day or more frequently if fugitive dust is observed migrating from the site within which the 
water facilities are being installed. 

 
VI-5  The length of trench which can be left open at any given time will be limited to that needed to 

reasonable perform construction activities.  This will serve to reduce the amount of backfill stored 
onsite at any given time. 

 
VI-6 The District shall identify any additional BMPs to ensure that the discharge of surface water does not 

cause erosion downstream of the discharge point.  This shall be accomplished by reducing the energy 
of any site discharge through an artificial energy dissipator or equivalent device.  If any substantial 
erosion or sedimentation occurs, any erosion or sedimentation damage shall be restored to pre-
discharge conditions immediately following an erosive event.  Restoration shall consist of repairing the 
onsite erosion by recontouring the eroded area and providing additional protection to prevent a similar 
event in the future. 

 
Hazards and Hazardous Materials 
 
VIII-1 All spills or leakage of petroleum products during construction activities will be remediated in 

compliance with applicable state and local regulations regarding cleanup and disposal of the 
contaminant released.  The contaminated waste will be collected and disposed of at an appropriately 
licensed disposal or treatment facility.  This measure will be incorporated into the SWPPP prepared 
for the Project development. 

 
Hydrology and Water Quality 
 
IX-1  The District shall prepare and implement a construction Storm Water Pollution Prevention Plan 

(SWPPP). The plan shall identify the best management practices (BMPs) that will be used for the 
project site to minimize the potential for accidental releases of any chemicals or materials on the site 
that could degrade water quality, including solid waste and require that any spills be cleaned-up, 
contaminated material properly disposed of and the site returned to pre-discharge condition, or in full 
compliance with regulatory limits for the discharged material. The portion of the SWPPP that 
addresses erosion and related sediment discharge shall specify the percentage of pollutant removal 
from discharges that is proposed to be achieved. At a minimum, BMPs shall be designed to achieve 
60 percent removal of sediment and other pollutants from runoff generated by disturbed sites during 
construction. 

 
Noise 
 
XII-1 Construction activities shall be limited to the hours of 7 a.m. to 7 p.m. on Monday through Friday, and 

between 9 a.m. to 6 p.m. on Saturday, and shall be prohibited on Sundays and federal holidays 
except during documented emergencies. 

 
XII-2 All construction vehicles and fixed or mobile equipment shall be equipped with properly operating and 

maintained sound attenuating devices such as mufflers. 
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FIGURE 1 
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FIGURE 2 
Site Location 
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FIGURE 3 
Aerial Photo of Proposed Hesperia Farm Site 
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FIGURE 4a 
Streetview Photo of Proposed LACSD Solar Facility Site (before development) 
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FIGURE 4b 
Streetview Photo of Proposed LACSD Solar Facility Site (after development) 
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FIGURE 4c 
Aerial Photo of the LACSD Solar Facility Site (before development) 
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FIGURE 4d 
Aerial Photo of the LACSD Solar Facility Site (after development) 
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METEOROLOGY CLIMATE

The climate of the Victor Valley, technically called an interior valley subclimate of Southern
California's Mediterranean-type climate, is characterized by hot summers, mild winters,
infrequent rainfall, moderate afternoon breezes, and generally fair weather. The clouds and fog
that form along the Southern California coastline rarely extend across the mountains to
Victorville and surrounding high desert communities. The most important local weather pattern
is associated with the funneling of the daily onshore sea breeze through El Cajon Pass into the
upper desert to the northeast of the heavily developed portions of the Los Angeles Basin. This
daily airflow brings polluted air into the area late in the afternoon from late spring to early fall.
This transport pattern creates both unhealthful air quality as well as destroying the scenic vistas
of the mountains surrounding the Victor Valley.

The low annual humidity, moderate temperature swings, very low rainfall and frequent breezy
conditions are typical of California’s “Upper Desert” subclimate. Most years do not see
temperatures drop below about 20°F or above about 105°F. Occasionally, however, there are
some very hot temperatures over 105°F with a record high of 113°F in 1995, and some colder
temps down to a record low of -1°F in December, 1949.

The Victor Valley is located in a transition area between the semi-arid conditions of the Los
Angeles Basin and the completely arid portions of the Mojave Desert. The Valley's location in
the "rainshadow" of the San Gabriel Mountains further enhances its dryness. Rainfall averages
around 6 inches per year .with light to moderate rain falling on only 10 days per year. Because
of Southern California's location on the edge of the mid-latitude storm track, a shift in the jet
stream aloft of a few hundred miles north or south can mean the difference between a year with
twice the annual average rainfall and one with drought conditions where less than one-half of the
normal rainfall is observed. The project area area may occasionally experience a light winter
snowfall (1-2 inches per year), but temperatures do not remain cold enough for the snow to stay
on the ground for very long.

Winds blow primarily from south to north and from west to east in response to the regional
pattern of airflow from the cool ocean to the heated interior. A large portion of the airflow
across the proposed project area therefore has its origin in more developed areas of the Los
Angeles Basin. Over 50 percent of all airflow derives from a narrow sector from south through
west. These winds are moderately strong, averaging from 8-12 mph, but become light and
variable at night with about 10 percent of all hours almost complete calm. Afternoon winds may,
at times, exceed 20 mph and begin to pick up fine dust and other loose material.

The wind distribution is an important atmospheric parameter because it controls both the initial rate
of pollutant dispersal near the source as well as the ultimate regional trajectory of air pollution.
These prevailing winds provide a vehicle for visible smog to be transported from the South Coast
Air Basin through the mountain passes to the Mojave Desert Air Basin (MDAB). The rapid
daytime heating of the lower air leads to convective activity. This exchange of upper air tends to
accelerate surface winds during the warm part of the day when convection is at a maximum. During
the winter, the rapid cooling of the surface layers at night retards this exchange of momentum which
often results in calm winds.
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In addition to winds which govern the horizontal dispersion of locally generated emissions, vertical
temperature structure controls the depth through which pollutants can be mixed. The strong surface
heating by day in the Mojave Desert usually creates a vertical temperature distribution that
decreases rapidly with height (unstable). At night, especially in winter, cool air settles in low-lying
areas and forms shallow radiation-induced temperature inversions (stable) that may temporarily
restrict the dispersion of low-level pollutant emissions. Such inversions "burn off" rapidly after
sunrise. The elevated subsidence/marine inversions that create major air quality problems in coastal
environments are rarely observed in the desert. When they do form, their bases are from 6 - 8,000
feet mean sea level and thus do not impede vertical dispersion. The low-level radiation inversions,
however, play an important role in limiting the dispersive capacity of the local airshed from late
evening to the next morning. Because they burn off rapidly in the morning, their importance to the
dispersion of air contaminants is limited to localized effects.
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AIR QUALITY SETTING

AMBIENT AIR QUALITY STANDARDS (AAQS)

In order to gauge the significance of the air quality impacts of the proposed Johnson Road Park
project, those impacts, 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 g/m3 to 12 g/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. Draft standards were published. The anticipated future 8-hour standard was 0.065
ppm. Environmental organizations generally praised this proposal. Most manufacturing,
transportation or power generation groups opposed the new standard as economically unwise in
an uncertain fiscal climate. In recognition of the fact that a stronger ozone standard could
adversely impact employment, that proposal has been placed on indefinite hold.

Of the standards shown in Table 1, those for ozone (O3), and particulate matter (PM-10) are
exceeded at times in the Mojave Desert Air Basin (MDAB). They are called “non-attainment
pollutants.” Because of the variations in both the regional meteorology and in area-wide
differences in levels of air pollution emissions, patterns of non-attainment have strong spatial and
temporal differences.
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BASELINE AIR QUALITY

Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality
Management District (MDAQMD) headquartered in Victorville, California. The closest
monitoring station to the project site is in Phelan. That station, however, only monitors ozone.
The nearest station that monitors the full spectrum of air pollutants is the Victorville Station at
14306 Park Avenue. Table 4 summarizes the last five years of monitoring data from the
available data at the Phelan and Victorville monitoring stations. Findings are summarized
below:

1. Photochemical smog (ozone) levels frequently exceed standards. The 1-hour state
standard was violated an average of 26 times a year in the last five years at the
monitoring station closest to the project site and the 8-hour state standard was violated
an average of 68 times per year. The Mojave Desert Air Basin does not generate enough
ozone precursor emissions to substantially affect ozone levels. Attainment of ozone
standards is most strongly linked to air quality improvements in upwind communities.

2. PM-10 levels have exceeded the state 24-hour standard on three measurement days
within the last five years near Victorville. The three times less stringent federal 24 hour-
standard not been exceeded during this period. No significant trend can be seen in
regards to maximum 24-hour PM-10 concentrations over the most recent years.

3. PM-10, however, is affected by construction, by unpaved road travel, by open fires
and/or by agricultural practices. These emissions can be controlled to some extent, and
are, therefore, components in a respirable range (10-micron diameter) particulate matter
(PM-10) attainment plan developed by the Mojave Desert AQMD. An attainment plan
for PM-10 was adopted in July 1995, for designated federal PM-10 non-attainment areas
in the MDAB. Any project-related PM-10 generation activities require an enhanced level
of controls consistent with the control measures that are part of that plan.

4. A fraction of PM-10 is comprised of ultra-small diameter particulates capable of being
inhaled into deep lung tissue (PM-2.5). Year 2012 showed the lowest maximum 24-hour
concentration in the past five years. The 24-hour federal standard has not been exceeded
in the recent past.

5. More localized pollutants such as carbon monoxide and nitrogen oxides, etc. are
generally very low near the project site because background levels in the Mojave Desert
area never exceed allowable levels except perhaps during rare wildfire events such as in
2010. There is substantial excess dispersive capacity to accommodate localized vehicular
air pollutants such as NOx or CO without any threat of violating applicable AAQS.
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Table 3

Project Area Air Quality Monitoring Summary 2008-2012
(Days Standards Were Exceeded and Maximum Observed Levels)

Pollutant/Standard 2008 2009 2010 2011 2012

Ozone

1-Hour > 0.09 ppm (S) 32 19 28 29 23

8-Hour > 0.07 ppm (S) 73 55 57 69 87

8- Hour > 0.075 ppm (F) 47 35 48 48 47

Max. 1-Hour Conc. (ppm) 0.130 0.121 0.137 0.124 0.119

Max. 8-Hour Conc. (ppm) 0.106 0.102 0.114 0.101 0.108

Carbon Monoxide

1-Hour > 20. ppm (S) 0 0 0 0 0

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

Max 1-Hour Conc. (ppm) 1.4 1.8 15.9* 1.9 xx

Max 8-Hour Conc. (ppm) 1.0 1.1 5.2* 1.5 1.8

Nitrogen Dioxide

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

Max 1-Hour Conc. (ppm) 0.074 0.064 0.137 0.075 0.056

Inhalable Particulates (PM-10)

24-Hour > 50 g/m3 (S) 2/58 1/61 0/60 0/60 0/xx

24-Hour > 150 g/m3 (F) 0/58 0/61 0/60 0/60 0/xx

Max. 24-Hr. Conc. (g/m3) 72. 51 40. 34. 40.

Ultra-Fine Particulates (PM-2.5)

24-Hour > 35 g/m3 (F)* 0/56 0/61 0/62 0/48 0/xx

Max. 24-Hr. Conc. (g/m3) 19. 20. 20. 16. 12.
xx data not available
*high wind/wildfire event

Source: Phelan (ozone only) and Victorville Air Monitoring Station Data Summary.

data: www.arb.ca.gov/adam/

http://www.arb.ca.gov/adam/
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AIR QUALITY IMPACTS

STANDARDS OF SIGNIFICANCE

The proposed project is analyzed as two components. Initially, the solar field will be constructed.
As funds become available the park, which includes an equestrian center will be built. For
purposes of analysis, the solar field is assumed to be constructed in 2014 and the park and
equestrian center in 2015. The park component of the project is expected to generate
approximately 250 daily trips upon completion.

The solar field proposes a 1.0-megawatt solar photovoltaic energy generation facility. The
facility will be automated and not require personnel to be onsite. Occasional visits to the project
by maintenance and security personnel would be required to do repairs, clean equipment, and
generally monitor the site. Otherwise, the facility does not generate air quality emissions. The
sole purpose of the use is to convert solar energy into electricity. Potential air quality impacts to
the immediate project vicinity would therefore derive almost exclusively during construction of
the proposed improvements.

The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential
impact even if the actual air quality increment cannot be directly quantified. The MDAQMD
thresholds are as follows:

Carbon Monoxide (CO) 548 pounds/day 100 tons/year

Nitrogen Oxides (NOx) 137 pounds/day 25 tons/year

Sulfur Oxides (SOx) 137 pounds/day 25 tons/year

Reactive Organic Gases (ROG) 137 pounds/day 25 tons/year

Particulate Matter (PM-10) 82 pounds/day 15 tons/year

Particulate Matter (PM-2.5) 82 pounds/day 15 tons/year

ADDITIONAL INDICATORS

In its CEQA Handbook (2007), the MDAQMD 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 relevant to this project are as follows:

 Generates total emissions (direct and indirect) in excess of the MDAQMD thresholds.

 Generate a violation of any ambient air quality standard when added to the local
background

 Creates odors that could be considered a nuisance by any substantial number of people.
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 Does not conform to applicable attainment or maintenance plans.

 Emits hazardous or toxic emissions that create an excess cancer risk of more than 10 in a
million or a non-cancerous health index (HI) or more than 1.0.

Except in special circumstances, the CEQA Handbook notes that meeting the daily or annual
emissions thresholds is normally sufficient to demonstrate a less-than-significant impact.

CONSTRUCTION ACTIVITY IMPACTS

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.

On-site grading and construction equipment emissions for the solar field project were calculated
utilizing the CalEEMod computer model. Construction crew commuting emissions as well as
truck trips (deliveries, equipment transport, servicing) to the site were calculated with CalEEMod
using data from similar projects in the area.

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. The solar field project was modeled to begin construction in 2014.
Estimated construction emissions were modeled using CalEEMod2011.1.1 to identify maximum
daily emissions for each pollutant during each project construction activity. Construction
emissions include all emissions associated with the construction equipment, worker trips, and on-
road diesel truck traffic including deliveries and equipment transport. The modeled prototype
construction equipment fleet and schedule is indicated in Table 4. On-road truck mileage for
solar panel delivery was assumed to begin upon entry to the air basin with a 50 mile one-way trip
length. Other construction related items such as sand and gravel and equipment delivery were
assumed to require a 10 mile one-way trip length.
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Table 4
Solar Field

Construction Activity Equipment Fleet
Phase Name and
Duration

Equipment

Site Prep and Grading
(30 days)

1 Dozer
2 Loader/Backhoes
2 Graders
15 workers
10 truck deliveries per day at 20 miles round trip

PV Installation
(50 days)

3 Trenchers
3 Welders
2 Rough Terrain Forklifts
1 Generator Set
2 Loader/Backhoes
20 workers
10 truck deliveries per day at 20 miles round trip
5 truck deliveries at 100 miles round trip (solar panels)

The park and equestrian center construction duration and equipment fleet are shown in Table 5.
It is unlikely that the park and equestrian center will be funded at the same time and therefore
construction for these two sub-areas might be sequential. However, as a worst case estimate, for
this analysis they were assumed to undergo simultaneous construction.

Table 5
Park and Equestrian Center

Construction Activity Equipment Fleet

Phase Name and Duration Equipment

Site Prep (30 days) 3 Dozers
4 Loader/Backhoes

Grading (75 days)

2 Excavators
1 Dozer
1 Grader
2 Loader/Backhoes

Construction (100 days)

1 Crane
3 Forklifts
1 Generator Set
1 Welder
2 Loader/Backhoes

Paving
(50 days)

2 Pavers
2 Paving Equipment
2 Rollers
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Utilizing these indicated equipment fleets as shown in Tables 4 and 5, the following worst case
daily construction emissions are calculated by CalEEMod and are listed in Table 6. As shown in
Table 6, peak construction emissions would not exceed MDAQMD significance thresholds. The
only construction mitigation measure modeled was to water exposed site surfaces at least 3 times
per day. However, because the MDAQMD emissions guidelines are also based on an annual tons
per year basis, the emissions were also compared to these thresholds as shown in Table 7.

Table 6
Construction Activity Maximum Daily Emissions (pounds/day)

Activity
ROG NOx CO SO2 PM-10 PM-2.5 CO2

2014 Solar Field

Unmitigated 5.2 39.3 23.9 0.1 10.1 5.2 5,198.2

w/Fugitive Dust Mitigation* 5.2 39.3 23.9 0.1 5.4 3.2 5,198.2

2015 Park and Equestrian Center

Unmitigated 6.1 47.4 29.2 0.1 20.5 12.2 5,606.7

w/Fugitive Dust Mitigation* 6.1 47.4 29.2 0.1 9.5 6.1 5,606.7

Thresholds 137 137 548 137 82 82 -
*enhanced fugitive dust control measures provided in Mitigation section of this report

Source: CalEEMod output in report appendix

Table 7
2014 Construction Activity Maximum Annual Emissions (tons/year)

Activity
ROG NOx CO SO2 PM-10 PM-2.5 CO2

2014 Solar Field

Unmitigated 0.2 1.4 1.0 0.0 0.2 0.2 160.9

w/Fugitive Dust Mitigation* 0.2 1.4 1.0 0.0 0.2 0.1 160.9

2015 Park and Equestrian Center

Unmitigated 0.5 3.3 2.4 0.0 0.8 0.5 379.3

w/Fugitive Dust Mitigation* 0.5 3.3 2.4 0.0 0.5 0.3 379.3

Thresholds 25 25 100 25 15 15 -
*enhanced fugitive dust control measures provided in Mitigation section of this report

Source: CalEEMod output in report appendix

As with daily emissions, annual construction related emissions are well below their respective
CEQA significance thresholds.
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OPERATIONAL IMPACTS

PARK AND EQUESTRIAN CENTER

Project uses would generate 250 estimated daily trips. Operational emissions for the proposed
uses were calculated using CalEEMod2011.1.1. for an assumed project build-out year of 2015.
Table 8 shows daily operational emissions for the proposed use and Table 9 shows annual
emissions.

Table 8
Daily Park and Equestrian Center Daily Operational Impacts

Operational Emissions (lbs/day)
Source ROG NOx CO SO2 PM-10 PM-2.5 CO2
Mobile 1.4 7.8 12.8 0.0 2.0 0.3 2255.4
Solid Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 1.4 7.8 12.8 0.0 2.0 0.3 2255.4
MDAQMD Threshold 137 137 548 137 82 82 -
Exceeds Threshold? No No No No No No NA

Source: CalEEMod Output in Appendix

Table 9
Annual Park and Equestrian Center Daily Operational Impacts

Operational Emissions (lbs/day)
Source ROG NOx CO SO2 PM-10 PM-2.5 CO2
Mobile 0.2 1.4 2.3 0.0 0.3 0.1 351.1
Solid Waste 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Water 0.0 0.0 0.0 0.0 0.0 0.0 178.2
Total 0.0 0.0 0.0 0.0 0.0 0.0 531.1
MDAQMD Threshold 25 25 100 25 15 15 -
Exceeds Threshold? No No No No No No NA

Source: CalEEMod Output in Appendix

The project would not cause any operational emissions to exceed their respective MDAQMD
CEQA significance thresholds. Operational emission impacts are judged to be less than
significant.

SOLAR FIELD

Project generated traffic associated with operations and maintenance activities would be
minimal. No permanent staff will be based at the project site. Cleaning of solar panels would
occur occasionally and security personnel would visit the site periodically. As a conservative
estimate, it was assumed that one light truck could visit the site daily for either cleaning or
security purposes.
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EMFAC2011, the California Air Resources Board tool for estimating emissions from on-road
vehicles, was used to calculate vehicular emissions associated with cleaning and security travel.
EMFAC2011 emissions calculations were made for a 50 mile round trip distance for a light duty
truck. Daily operational emissions and associated thresholds and are shown in Table 10 and
annual emissions are provided in Table 11.

Table 10
Operational Activity Emissions (lbs/day)

Activity
ROG NOx CO SO2 PM-10 PM-2.5 CO2

Light Truck 50 miles

Cleaning and Security 0.02 0.05 0.46 0.00 0.00 0.00 43.63

MDAQMD Threshold 137 137 548 137 82 82 -

Table 11 provides the annual operational emissions assuming one truck visit every day (365 days
per year).

Table 11
Operational Activity Emissions (tons/year)

Activity
ROG NOx CO SO2 PM-10 PM-2.5 CO2

Light Truck 50 miles

Cleaning and Security 0.003 0.009 0.084 0.000 0.000 0.000 7.962

MDAQMD Threshold 25 25 100 25 15 15 -

Operational emissions are less than their respective daily or annual thresholds.

HAZARDOUS EMISSIONS

The proposed facility will not result in significant emissions of hazardous air pollutants;
therefore, an assessment of the potential risk to the population attributable to emissions of
hazardous air pollutants from the proposed project is not required. The project will not emit
hazardous emissions or handle hazardous or acutely hazardous materials, substances or waste
within one-quarter mile of an existing or proposed school.

ODORS

Equestrian facilities can be a source of manure odor if proper manure pick-up, storage and
disposal procedures are not followed. The average horse produces over 50 pounds of stall waste
per day (Virginia Cooperative Extension, “Horse Manure Management”, 406-208, 2009).
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This article points out that a minimum separation distance of 200 feet is recommended between
manure handling activities and any odor-sensitive uses. The pamphlet further recommends that
composting is by far the optimum treatment method. Composting is essentially managed
decomposition. Besides odor control, composting has multiple added benefits in killing flies and
parasites and creating valuable soil amendment.

The proposed equestrian center includes a composting area that is more than adequately
separated from any odor-sensitive land uses. The closest outdoor community park facilities are
planned to be 800 feet from the compost pile. With good manure management practices, the
proposed equestrian center would not have an adverse odor impact.
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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, over the next 13 years (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.
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 developed. GHG sources are categorized into direct sources (i.e. company
owned) and indirect sources (i.e. not company owned). Direct sources include combustion
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emissions from on-and off-road mobile sources, and fugitive emissions. Indirect sources include
off-site electricity generation and non-company owned mobile sources.

Greenhouse Gas Emissions Significance Thresholds

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.

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 infrastructure/combustion GHG emissions
quantification is to use a computer model such as CalEEMod or EMFAC2011 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.

The California Air Resources Board (ARB) has developed an interim significance guideline for
industrial projects or 7,000 metric tons of CO2-equivalent annual emissions. Solar power
generation and recreational uses are not strictly an “industrial” process. However, in the absence
of any adopted significance thresholds, this screening level will be used in the following
analysis.

GHG Impact Analysis

GHG emissions would be potentially significant if the project would:

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

 Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing
the emissions of greenhouse gases.
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Construction Activity GHG Emissions

During project construction, the CalEEMod computer model predicts that the indicated activities
could generate the following annual emissions shown in Table 12.

Table 12
Construction Emissions (Metric Tons CO2(e))

Year 2014 160.9
Year 2015 379.3
Total 540.2
30 Year Annual Amortized Rate 18.0

*CalEEMod Output provided in appendix

Equipment exhaust also contains small amounts of methane and nitric oxides which are also
GHGs. Non-CO2 GHG emissions represent approximately a one percent increase in CO2-
equivalent emissions from diesel equipment exhaust. For screening purposes, the temporary
construction activity GHG emissions were compared to the chronic operational emissions in the
ARB’s interim thresholds. The screening level operational threshold is 7,000 metric tons (MT)
of CO2-equivalent (CO2(e)) per year. Worst year construction activities generating a total of 379
MT CO2(e) annual construction emissions are well below this threshold.

Operational Activity GHG Emissions

Park and Equestrian Center

Operational CO2(e) emissions associated with the proposed park and equestrian center are
summarized in the CalEEMod output files found in the appendix of this report. Table 13
provides a summary of these emissions.

Table 13
Park and Equestrian Center
GHG Operational Emissions

Consumption Source MT CO2(e) tons/year
Area Sources 0.0
Energy Utilization 0.0
Mobile Source 351.1
Solid Waste Generation 1.8
Water Consumption 178.2
Annualized Construction 18.0
Total 549.1
Significance Threshold 7,000
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Solar Field

Operational travel for cleaning of the panels and security travel will create a very small amount
of annual CO2, shown to be approximately 8 metric tons of CO2 per year. However, the project
is GHG positive because it will provide 1.0 MW of energy generation at peak daily output. The
development of renewable energy resources is an integral component of the California AB-32
implementation strategy. Project operational GHG impacts are therefore considered positive.

Net GHG Emissions Displacement (Off-set)

As designed, the solar field, a 1.0 MW rated plant with a 20% solar capacity factor, would
annually produce 1,756 megawatt-hour (MW-HR) of electrical energy. The generation of 1 MW-
HR of electricity in California produces an average of 0.331 MT of CO2(e). The off-set created
by 1,756 MW-HR per year of solar generation would be 577 MT CO2(e). The corresponding
operational GHG emissions would be approximately 8 metric tons of CO2(e). The net GHG
benefit for this project would be 569 MT CO2(e) per year.

The displacement/off-set effect of solar power is enhanced by the fact that the displaced
generation reduction would likely occur at fossil-fueled power plants that have higher GHG
emission rates than 0.331 MT per MW-HR. The most highly efficient combined cycle gas-fired
plant in California generates 0.35 MT per MW-HR. Coal-fired plants in the western United
States may produce almost 1.0 MT of CO2(e) per MW-HR. Therefore gas turbine or coal-fired
plants would release from 600 to 1,760 MT of CO2(e) per year without the proposed project.
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MITIGATION

CONSTRUCTION EMISSIONS MITIGATION

Short-term emissions are primarily related to the grading and construction of the project and are
recognized to be short in duration and without lasting impacts on air quality. With the enhanced
dust control mitigation measures listed below, construction activity air pollution emissions are
not expected to exceed MDAQMD CEQA thresholds for any pollutant even if the phases are
under simultaneous construction. Regardless, the PM-10 non-attainment status of the Mojave
Desert area requires that Best Available Control Measures (BACMs) be used as required by the
Mojave AQMD Rule 403. Recommended construction activity mitigation includes:

Dust Control

 Apply soil stabilizers such as hay bales or aggregate cover to inactive areas.

 Prepare a high wind dust control plan and implement plan elements and terminate soil
disturbance when winds exceed 25 mph.

 Stabilize previously disturbed areas if subsequent construction is delayed.

 Water exposed surfaces and haul roads 3 times/day.

 Cover all stock piles with tarps.

 Replace ground cover in disturbed areas quickly.

 Reduce speeds on unpaved roads to less than 15 mph.

 Minimize the time that trenches or other excavations are left exposed.

 Identify proper compaction for backfilled soils in construction specifications.
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APPENDIX

CalEEMod Computer Model Output
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Off-road Equipment - Paving: 2 Pavers, 2 Paving Equipment, 2 Rollers

Off-road Equipment - Construction: 1 Crane, 3 Forklifts, 1 Gen Set, 2 Loader/Backhoes, 1 Welder

Land Use -

Project Characteristics -

Construction Phase - Site Prep: 30 days, Grading: 75 days, Construction: 100 days, Paving: 50 days

Off-road Equipment - Grading: 2 Excavators, 1 Grader, 1 Dozer, 2 Loader/Backhoes

Off-road Equipment - Site Prep: 3 Dozers, 4 Loader/Backhoes

San Bernardino-Mojave Desert County, Summer

Johnson Rd Park and Equestrian Center

1.1 Land Usage

City Park 46 Acre

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

10

Wind Speed (m/s)

Precipitation Freq (Days)

2.6

32

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 7/19/2013CalEEMod Version: CalEEMod.2011.1.1
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Construction Off-road Equipment Mitigation -

Vehicle Trips - 250 trips/day

Trips and VMT - Prep: 18 workers, Grading: 15 workers, Construction: 15 workers, Paving: 15 workers

2.0 Emissions Summary

2015 6.10 47.35 29.20 0.05 7.28 2.24 9.52 3.88 2.24 6.12 0.00 5,595.24 0.00 0.55 0.00 5,606.73

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

Mitigated Construction

2.1 Overall Construction (Maximum Daily Emission)

2015 6.10 47.35 29.20 0.05 18.30 2.24 20.54 9.94 2.24 12.18 0.00 5,595.24 0.00 0.55 0.00 5,606.73

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

Unmitigated Construction
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Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 0.00 2,255.43

ROG NOx 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 Operational

2.2 Overall Operational

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 0.00 2,255.43

ROG NOx 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

Unmitigated Operational

3.0 Construction Detail



4 of 16

3.2 Site Preparation - 2015

Off-Road 5.99 47.21 27.70 0.05 2.23 2.23 2.23 2.23 5,413.51 0.54 5,424.75

Fugitive Dust 18.07 0.00 18.07 9.93 0.00 9.93 0.00

Total 5.99 47.21 27.70 0.05 18.07 2.23 20.30 9.93 2.23 12.16 5,413.51 0.54 5,424.75

ROG NOx 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

Unmitigated Construction On-Site

Vendor 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

Worker 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98

Hauling 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

Total 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98

ROG NOx 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

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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Vendor 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

Worker 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98

Hauling 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

Total 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98

ROG NOx 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 Construction Off-Site

3.2 Site Preparation - 2015

Off-Road 5.99 47.21 27.70 0.05 2.23 2.23 2.23 2.23 0.00 5,413.51 0.54 5,424.75

Fugitive Dust 7.05 0.00 7.05 3.87 0.00 3.87 0.00

Total 5.99 47.21 27.70 0.05 7.05 2.23 9.28 3.87 2.23 6.10 0.00 5,413.51 0.54 5,424.75

ROG NOx 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 Construction On-Site
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Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Unmitigated Construction Off-Site

3.3 Grading - 2015

Off-Road 4.02 30.13 21.49 0.04 1.56 1.56 1.56 1.56 3,849.74 0.36 3,857.30

Fugitive Dust 8.67 0.00 8.67 3.31 0.00 3.31 0.00

Total 4.02 30.13 21.49 0.04 8.67 1.56 10.23 3.31 1.56 4.87 3,849.74 0.36 3,857.30

ROG NOx 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

Unmitigated Construction On-Site
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Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Mitigated Construction Off-Site

3.3 Grading - 2015

Off-Road 4.02 30.13 21.49 0.04 1.56 1.56 1.56 1.56 0.00 3,849.74 0.36 3,857.30

Fugitive Dust 3.38 0.00 3.38 1.29 0.00 1.29 0.00

Total 4.02 30.13 21.49 0.04 3.38 1.56 4.94 1.29 1.56 2.85 0.00 3,849.74 0.36 3,857.30

ROG NOx 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 Construction On-Site
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Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Unmitigated Construction Off-Site

3.4 Building Construction - 2015

Off-Road 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 2,537.94 0.26 2,543.33

Total 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 2,537.94 0.26 2,543.33

ROG NOx 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

Unmitigated Construction On-Site
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3.4 Building Construction - 2015

Off-Road 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 0.00 2,537.94 0.26 2,543.33

Total 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 0.00 2,537.94 0.26 2,543.33

ROG NOx 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 Construction On-Site

Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Mitigated Construction Off-Site
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3.5 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 1,979.14 0.30 1,985.40

Total 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 1,979.14 0.30 1,985.40

ROG NOx 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

Unmitigated Construction On-Site

Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 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

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

Hauling 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

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65

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 N2O CO2e

Category lb/day lb/day

Mitigated Construction Off-Site

3.5 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 0.00 1,979.14 0.30 1,985.40

Total 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 0.00 1,979.14 0.30 1,985.40

ROG NOx 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 Construction On-Site
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Unmitigated 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43

Mitigated 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

4.2 Trip Summary Information

4.3 Trip Type Information

City Park 249.78 249.78 249.78 533,244 533,244

Total 249.78 249.78 249.78 533,244 533,244

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

City Park 9.50 7.30 7.30 33.00 48.00 19.00

Miles Trip %

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

5.0 Energy Detail
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5.2 Energy by Land Use - NaturalGas

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 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 lb/day lb/day

Unmitigated

NaturalGas 
Unmitigated

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

NaturalGas 
Mitigated

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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.1 Mitigation Measures Energy
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.2 Energy by Land Use - NaturalGas

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 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 lb/day lb/day

Mitigated



15 of 16

7.0 Water Detail

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx 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

Mitigated

6.2 Area by SubCategory

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx 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

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

8.0 Waste Detail

9.0 Vegetation
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Off-road Equipment - Paving: 2 Pavers, 2 Paving Equipment, 2 Rollers

Off-road Equipment - Construction: 1 Crane, 3 Forklifts, 1 Gen Set, 2 Loader/Backhoes, 1 Welder

Land Use -

Project Characteristics -

Construction Phase - Site Prep: 30 days, Grading: 75 days, Construction: 100 days, Paving: 50 days

Off-road Equipment - Grading: 2 Excavators, 1 Grader, 1 Dozer, 2 Loader/Backhoes

Off-road Equipment - Site Prep: 3 Dozers, 4 Loader/Backhoes

San Bernardino-Mojave Desert County, Annual

Johnson Rd Park and Equestrian Center

1.1 Land Usage

City Park 46 Acre

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

10

Wind Speed (m/s)

Precipitation Freq (Days)

2.6

32

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 7/19/2013CalEEMod Version: CalEEMod.2011.1.1
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Construction Off-road Equipment Mitigation -

Vehicle Trips - 250 trips/day

Trips and VMT - Prep: 18 workers, Grading: 15 workers, Construction: 15 workers, Paving: 15 workers

2.0 Emissions Summary

2015 0.47 3.26 2.42 0.00 0.26 0.19 0.45 0.11 0.19 0.30 0.00 378.49 378.49 0.04 0.00 379.30

Total 0.47 3.26 2.42 0.00 0.26 0.19 0.45 0.11 0.19 0.30 0.00 378.49 378.49 0.04 0.00 379.30

ROG NOx 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

Mitigated Construction

2.1 Overall Construction

2015 0.47 3.26 2.42 0.00 0.62 0.19 0.81 0.28 0.19 0.47 0.00 378.49 378.49 0.04 0.00 379.30

Total 0.47 3.26 2.42 0.00 0.62 0.19 0.81 0.28 0.19 0.47 0.00 378.49 378.49 0.04 0.00 379.30

ROG NOx 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

Unmitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 0.80 0.00 0.80 0.05 0.00 1.80

Mobile 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08

Area 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

Energy 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

Water 0.00 0.00 0.00 0.00 0.00 177.12 177.12 0.01 0.00 178.23

Total 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.80 527.91 528.71 0.07 0.00 531.11

ROG NOx 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

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 0.80 0.00 0.80 0.05 0.00 1.80

Mobile 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08

Area 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

Energy 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

Water 0.00 0.00 0.00 0.00 0.00 177.12 177.12 0.01 0.00 178.23

Total 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.80 527.91 528.71 0.07 0.00 531.11

ROG NOx 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 Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Site Preparation - 2015

Off-Road 0.09 0.71 0.42 0.00 0.03 0.03 0.03 0.03 0.00 73.65 73.65 0.01 0.00 73.80

Fugitive Dust 0.27 0.00 0.27 0.15 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.71 0.42 0.00 0.27 0.03 0.30 0.15 0.03 0.18 0.00 73.65 73.65 0.01 0.00 73.80

ROG NOx 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

Unmitigated Construction On-Site

Vendor 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

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19

Hauling 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

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19

ROG NOx 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

Unmitigated Construction Off-Site
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Vendor 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

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19

Hauling 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

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19

ROG NOx 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 Construction Off-Site

3.2 Site Preparation - 2015

Off-Road 0.09 0.71 0.42 0.00 0.03 0.03 0.03 0.03 0.00 73.65 73.65 0.01 0.00 73.80

Fugitive Dust 0.11 0.00 0.11 0.06 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.71 0.42 0.00 0.11 0.03 0.14 0.06 0.03 0.09 0.00 73.65 73.65 0.01 0.00 73.80

ROG NOx 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 Construction On-Site
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Vendor 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

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57

Hauling 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

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57

ROG NOx 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

Unmitigated Construction Off-Site

3.3 Grading - 2015

Off-Road 0.15 1.13 0.81 0.00 0.06 0.06 0.06 0.06 0.00 130.93 130.93 0.01 0.00 131.19

Fugitive Dust 0.33 0.00 0.33 0.13 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.15 1.13 0.81 0.00 0.33 0.06 0.39 0.13 0.06 0.19 0.00 130.93 130.93 0.01 0.00 131.19

ROG NOx 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

Unmitigated Construction On-Site
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Vendor 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

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57

Hauling 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

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57

ROG NOx 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 Construction Off-Site

3.3 Grading - 2015

Off-Road 0.15 1.13 0.81 0.00 0.06 0.06 0.06 0.06 0.00 130.93 130.93 0.01 0.00 131.19

Fugitive Dust 0.13 0.00 0.13 0.05 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.15 1.13 0.81 0.00 0.13 0.06 0.19 0.05 0.06 0.11 0.00 130.93 130.93 0.01 0.00 131.19

ROG NOx 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 Construction On-Site
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Vendor 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

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09

Hauling 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

Total 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09

ROG NOx 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

Unmitigated Construction Off-Site

3.4 Building Construction - 2015

Off-Road 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33

Total 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33

ROG NOx 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

Unmitigated Construction On-Site
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3.4 Building Construction - 2015

Off-Road 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33

Total 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33

ROG NOx 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 Construction On-Site

Vendor 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

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09

Hauling 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

Total 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09

ROG NOx 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 Construction Off-Site
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3.5 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22

Total 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22

ROG NOx 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

Unmitigated Construction On-Site

Vendor 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

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92

Hauling 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

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92

ROG NOx 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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 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

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92

Hauling 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

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92

ROG NOx 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 Construction Off-Site

3.5 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22

Total 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22

ROG NOx 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 Construction On-Site
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Unmitigated 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08

Mitigated 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

4.2 Trip Summary Information

4.3 Trip Type Information

City Park 249.78 249.78 249.78 533,244 533,244

Total 249.78 249.78 249.78 533,244 533,244

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

City Park 9.50 7.30 7.30 33.00 48.00 19.00

Miles Trip %

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

5.0 Energy Detail
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Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 
Mitigated

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

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 
Unmitigated

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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.2 Energy by Land Use - NaturalGas

City Park 0 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

Total 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

NaturalGas 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 tons/yr MT/yr

Unmitigated

5.1 Mitigation Measures Energy
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5.3 Energy by Land Use - Electricity

City Park 0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated

5.2 Energy by Land Use - NaturalGas

City Park 0 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

Total 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

NaturalGas 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 tons/yr MT/yr

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 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

Mitigated 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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.3 Energy by Land Use - Electricity

City Park 0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated
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7.0 Water Detail

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 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

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Mitigated

6.2 Area by SubCategory

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 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

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Unmitigated
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7.1 Mitigation Measures Water

7.2 Water by Land Use

City Park 0 / 54.8081 177.12 0.01 0.00 178.23

Total 177.12 0.01 0.00 178.23

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

Unmitigated 177.12 0.01 0.00 178.23

Mitigated 177.12 0.01 0.00 178.23

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

City Park 0 / 54.8081 177.12 0.01 0.00 178.23

Total 177.12 0.01 0.00 178.23

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

8.0 Waste Detail

Unmitigated 0.80 0.05 0.00 1.80

Mitigated 0.80 0.05 0.00 1.80

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year
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9.0 Vegetation

City Park 3.96 0.80 0.05 0.00 1.80

Total 0.80 0.05 0.00 1.80

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated

8.2 Waste by Land Use

City Park 3.96 0.80 0.05 0.00 1.80

Total 0.80 0.05 0.00 1.80

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated
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Off-road Equipment - PV Installation: 3 Trenchers, 3 Welders, 1 Gen Set, 2 Loader/Backhoes

Trips and VMT - 15 workers prep and grade, 20 workers pv install

10 vendor trips per day with 20 mile round trip distanc

5 truck delivies day during install of pv panels with 100 mile round trip distance

Off-road Equipment - Site Prep and Grade: 1 Dozer, 2 Loader/Backhoes, 2 Graders, 1 Water Truck

Project Characteristics -

Land Use - 10 acre solar site

Construction Phase - Prep and Grade 30 days, PV Install 60 days

San Bernardino-Mojave Desert County, Summer

Johnson Road Solar

1.1 Land Usage

User Defined Industrial 10 User Defined Unit

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

10

Wind Speed (m/s)

Precipitation Freq (Days)

2.6

32

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 7/19/2013CalEEMod Version: CalEEMod.2011.1.1
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Construction Off-road Equipment Mitigation -

2.0 Emissions Summary

2014 5.18 39.31 23.88 0.05 3.49 2.10 5.39 1.32 2.10 3.22 0.00 5,188.60 0.00 0.46 0.00 5,198.20

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

Mitigated Construction

2.1 Overall Construction (Maximum Daily Emission)

2014 5.18 39.31 23.88 0.05 8.24 2.10 10.14 3.34 2.10 5.24 0.00 5,188.60 0.00 0.46 0.00 5,198.20

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

Unmitigated Construction
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Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 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

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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 Operational

2.2 Overall Operational

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 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

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Unmitigated Operational

3.0 Construction Detail
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Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87

Worker 0.10 0.13 1.39 0.00 0.20 0.01 0.20 0.01 0.01 0.02 155.07 0.01 155.30

Hauling 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

Total 0.33 3.76 2.79 0.01 0.45 0.14 0.59 0.03 0.14 0.17 869.71 0.02 870.17

ROG NOx 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

Unmitigated Construction Off-Site

3.2 Grading - 2014

Off-Road 4.58 35.55 21.08 0.04 1.76 1.76 1.76 1.76 4,318.89 0.41 4,327.49

Fugitive Dust 7.79 0.00 7.79 3.31 0.00 3.31 0.00

Total 4.58 35.55 21.08 0.04 7.79 1.76 9.55 3.31 1.76 5.07 4,318.89 0.41 4,327.49

ROG NOx 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

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Grading - 2014

Off-Road 4.58 35.55 21.08 0.04 1.76 1.76 1.76 1.76 0.00 4,318.89 0.41 4,327.49

Fugitive Dust 3.04 0.00 3.04 1.29 0.00 1.29 0.00

Total 4.58 35.55 21.08 0.04 3.04 1.76 4.80 1.29 1.76 3.05 0.00 4,318.89 0.41 4,327.49

ROG NOx 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 Construction On-Site

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87

Worker 0.10 0.13 1.39 0.00 0.20 0.01 0.20 0.01 0.01 0.02 155.07 0.01 155.30

Hauling 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

Total 0.33 3.76 2.79 0.01 0.45 0.14 0.59 0.03 0.14 0.17 869.71 0.02 870.17

ROG NOx 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 Construction Off-Site
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3.3 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 2,384.93 0.43 2,393.99

Total 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 2,384.93 0.43 2,393.99

ROG NOx 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

Unmitigated Construction On-Site

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87

Worker 0.13 0.17 1.85 0.00 0.26 0.01 0.27 0.01 0.01 0.02 206.77 0.01 207.06

Hauling 0.01 0.17 0.06 0.00 0.58 0.01 0.59 0.00 0.01 0.01 32.76 0.00 32.77

Total 0.37 3.97 3.31 0.01 1.09 0.15 1.25 0.03 0.15 0.18 954.17 0.02 954.70

ROG NOx 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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87

Worker 0.13 0.17 1.85 0.00 0.26 0.01 0.27 0.01 0.01 0.02 206.77 0.01 207.06

Hauling 0.01 0.17 0.06 0.00 0.58 0.01 0.59 0.00 0.01 0.01 32.76 0.00 32.77

Total 0.37 3.97 3.31 0.01 1.09 0.15 1.25 0.03 0.15 0.18 954.17 0.02 954.70

ROG NOx 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 Construction Off-Site

3.3 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 0.00 2,384.93 0.43 2,393.99

Total 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 0.00 2,384.93 0.43 2,393.99

ROG NOx 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 Construction On-Site
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Unmitigated 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

Mitigated 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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

4.2 Trip Summary Information

4.3 Trip Type Information

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 9.50 7.30 7.30 0.00 0.00 0.00

Miles Trip %

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

5.0 Energy Detail
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5.2 Energy by Land Use - NaturalGas

User Defined 
Industrial

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 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 lb/day lb/day

Unmitigated

NaturalGas 
Unmitigated

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

NaturalGas 
Mitigated

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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.1 Mitigation Measures Energy
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.2 Energy by Land Use - NaturalGas

User Defined 
Industrial

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 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 lb/day lb/day

Mitigated
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7.0 Water Detail

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx 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

Mitigated

6.2 Area by SubCategory

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx 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

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

8.0 Waste Detail

9.0 Vegetation
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Off-road Equipment - PV Installation: 3 Trenchers, 3 Welders, 1 Gen Set, 2 Loader/Backhoes

Trips and VMT - 15 workers prep and grade, 20 workers pv install

10 vendor trips per day with 20 mile round trip distanc

5 truck delivies day during install of pv panels with 100 mile round trip distance

Off-road Equipment - Site Prep and Grade: 1 Dozer, 2 Loader/Backhoes, 2 Graders, 1 Water Truck

Project Characteristics -

Land Use - 10 acre solar site

Construction Phase - Prep and Grade 30 days, PV Install 60 days

San Bernardino-Mojave Desert County, Annual

Johnson Road Solar

1.1 Land Usage

User Defined Industrial 10 User Defined Unit

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

10

Wind Speed (m/s)

Precipitation Freq (Days)

2.6

32

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 7/19/2013CalEEMod Version: CalEEMod.2011.1.1
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Construction Off-road Equipment Mitigation -

2.0 Emissions Summary

2014 0.23 1.41 1.00 0.00 0.08 0.09 0.17 0.02 0.09 0.11 0.00 160.51 160.51 0.02 0.00 160.89

Total 0.23 1.41 1.00 0.00 0.08 0.09 0.17 0.02 0.09 0.11 0.00 160.51 160.51 0.02 0.00 160.89

ROG NOx 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

Mitigated Construction

2.1 Overall Construction

2014 0.23 1.41 1.00 0.00 0.15 0.09 0.24 0.05 0.09 0.15 0.00 160.51 160.51 0.02 0.00 160.89

Total 0.23 1.41 1.00 0.00 0.15 0.09 0.24 0.05 0.09 0.15 0.00 160.51 160.51 0.02 0.00 160.89

ROG NOx 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

Unmitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 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

Area 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

Energy 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

Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 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

Area 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

Energy 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

Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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 Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction

Water Exposed Area
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Vendor 0.00 0.05 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 9.71 9.71 0.00 0.00 9.71

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.87 1.87 0.00 0.00 1.87

Hauling 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

Total 0.00 0.05 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.58 11.58 0.00 0.00 11.58

ROG NOx 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

Unmitigated Construction Off-Site

3.2 Grading - 2014

Off-Road 0.07 0.53 0.32 0.00 0.03 0.03 0.03 0.03 0.00 58.75 58.75 0.01 0.00 58.87

Fugitive Dust 0.12 0.00 0.12 0.05 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.07 0.53 0.32 0.00 0.12 0.03 0.15 0.05 0.03 0.08 0.00 58.75 58.75 0.01 0.00 58.87

ROG NOx 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

Unmitigated Construction On-Site
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3.2 Grading - 2014

Off-Road 0.07 0.53 0.32 0.00 0.03 0.03 0.03 0.03 0.00 58.75 58.75 0.01 0.00 58.87

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.07 0.53 0.32 0.00 0.05 0.03 0.08 0.02 0.03 0.05 0.00 58.75 58.75 0.01 0.00 58.87

ROG NOx 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 Construction On-Site

Vendor 0.00 0.05 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 9.71 9.71 0.00 0.00 9.71

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.87 1.87 0.00 0.00 1.87

Hauling 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

Total 0.00 0.05 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.58 11.58 0.00 0.00 11.58

ROG NOx 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 Construction Off-Site
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3.3 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14

Total 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14

ROG NOx 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

Unmitigated Construction On-Site

Vendor 0.01 0.11 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 19.42 19.42 0.00 0.00 19.42

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.98 4.98 0.00 0.00 4.99

Hauling 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.89 0.89 0.00 0.00 0.89

Total 0.01 0.13 0.09 0.00 0.04 0.00 0.04 0.00 0.00 0.00 0.00 25.29 25.29 0.00 0.00 25.30

ROG NOx 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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.01 0.11 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 19.42 19.42 0.00 0.00 19.42

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.98 4.98 0.00 0.00 4.99

Hauling 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.89 0.89 0.00 0.00 0.89

Total 0.01 0.13 0.09 0.00 0.04 0.00 0.04 0.00 0.00 0.00 0.00 25.29 25.29 0.00 0.00 25.30

ROG NOx 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 Construction Off-Site

3.3 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14

Total 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14

ROG NOx 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 Construction On-Site
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Unmitigated 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

Mitigated 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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

4.2 Trip Summary Information

4.3 Trip Type Information

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 9.50 7.30 7.30 0.00 0.00 0.00

Miles Trip %

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

5.0 Energy Detail
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Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 
Mitigated

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

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NaturalGas 
Unmitigated

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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.2 Energy by Land Use - NaturalGas

User Defined 
Industrial

0 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

Total 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

NaturalGas 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 tons/yr MT/yr

Unmitigated

5.1 Mitigation Measures Energy
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5.3 Energy by Land Use - Electricity

User Defined 
Industrial

0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated

5.2 Energy by Land Use - NaturalGas

User Defined 
Industrial

0 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

Total 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

NaturalGas 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 tons/yr MT/yr

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 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

Mitigated 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

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx 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

5.3 Energy by Land Use - Electricity

User Defined 
Industrial

0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated
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7.0 Water Detail

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 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

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Mitigated

6.2 Area by SubCategory

Consumer 
Products

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 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

Architectural 
Coating

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 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

ROG NOx 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

Unmitigated
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7.1 Mitigation Measures Water

7.2 Water by Land Use

User Defined 
Industrial

0 / 0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

Unmitigated 0.00 0.00 0.00 0.00

Mitigated 0.00 0.00 0.00 0.00

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

User Defined 
Industrial

0 / 0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

8.0 Waste Detail

Unmitigated 0.00 0.00 0.00 0.00

Mitigated 0.00 0.00 0.00 0.00

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year
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9.0 Vegetation

User Defined 
Industrial

0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated

8.2 Waste by Land Use

User Defined 
Industrial

0 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated



 

 
 
TOM DODSON & ASSOCIATES  
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108 Orange Street, Suite 10 | Redlands, CA | 92373   (909) 915-5900 | shay@jericho-systems.com 
 

 
February 01, 2015 
 
 
 
Tom Dodson & Associates 
2150 North Arrowhead Avenue 
San Bernardino, CA 92405 
(909) 882-3612 
 
 
RE:   GENERAL BIOLOGICAL RESOURCES SURVEY LETTER REPORT  
 LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT’S  
 HESPERIA FARM ONE-MEGAWATT SOLAR FACILITY PROJECT 
 
Dear Mr. Dodson, 
 
In an effort to offset energy consumption, the Lake Arrowhead Community Services District 
(LACSD) proposes to install a 1-megawatt (MW) solar facility project (project), located at 
LACSD’s Hesperia Farm Facility, east of Arrowhead Lake Road, north of Whitehaven Street 
and west of the Mojave River floodplain in the Hesperia area of San Bernardino County, 
California. The total area being considered for the proposed solar field is approximately 5 acres.  
Jericho Systems, Inc. (Jericho) Biologists consulted the relevant literature and databases and 
conducted a site investigation on November 11, 2014. The proposed 5-acre project site was 
surveyed to assess the habitat suitability for sensitive biological resources and to identify the 
potential for project-related impacts to any sensitive biological resources found within and/or 
adjacent to the project footprint.   
 
The sensitive species documented within the vicinity of the project area and all State and/or 
federally listed species documented within the U.S. Geological Survey – Lake Arrowhead, Apple 
Valley South, Silverwood and Hesperia Quadrangles, were considered in our analysis, including 
the southwestern arroyo toad (Anaxyrus californicus) [ARTO], western burrowing owl (Athene 
cunicularia) [BUOW], desert tortoise (Gopherus agassizii) [DT], and Mohave ground squirrel 
(Spermophilus mohavensis) [MGS].   
 
The proposed project is located within the boundary of LACSD’s Hesperia Farm Facility  
approximately 0.25 miles west of the active channel of the Mojave River, one mile south of 
Hesperia Lake, 1.5 miles southwest of the Mojave Water Agency Operations Center, and 2 miles 
north/northwest of the Mojave River Dam, 2.6 miles northeast of Grass Valley Creek and 5 miles 
northeast of the Los Flores Ranch within Section 1 Range 4 west of the U.S. Geological Survey 
(USGS) – Lake Arrowhead, Lake quadrangle, 7.5 Minute Series topographic map (Figures 1-2).  
The surrounding land use consists of agriculture, rural residential, floodway, and undeveloped 
open space. The property is entirely enclosed by chain link security fence.  

mailto:shay@jericho-systems.com�
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Methods  
 
Background information was gathered prior to visiting the project area to obtain information on 
rare and listed plant and animal species’ occurrences in the vicinity. The biological surveyor 
examined the California Native Plant Society’s Electronic Inventory (CNPSEI), 2014 California 
Natural Diversity Data Base (CNDDB), Federal register listings and protocols. In addition, 
standard field guides and texts on sensitive and non-sensitive biological resources were used in 
the identification of species and suitable habitats. These resources provided baseline data 
regarding species’ occurrences within the vicinity of the project.   
 
On November 11, 2014, Jericho Systems, Inc. biologist Shay Lawrey conducted a field survey 
and included 100 percent coverage of the project area, with special attention focused toward 
sensitive species or those habitats potentially supporting sensitive flora or fauna. Indicators for 
wildlife observations included scat, tracks, burrows, nest, calls, and individual animals. 
 
Results 
 
The soils in the project area consist of Cajon-Wasco cool complex, Bryman loamy fine sand, 
Lucerne sandy loam, Riverwash, Victorville sandy loam, and Villa loamy sand. The local 
climatic conditions in the project area are characterized by hot summers, mild winters, infrequent 
rainfall, and dry humidity.  The average annual temperature is 62°F, ranging between 39-112°F.  
The rainy season begins in November and continues through March, with the quantity and 
frequency of rain varying from year to year. The average annual rainfall is approximately 
4.5 inches with a range of 1.1 to 11.2 inches. The rivers and streams in the high desert are dry 
most of the year and surface water is available only at springs and where localized geology 
causes upwelling of the groundwater moving downstream in the Alluvial Aquifer.   
 
The project site is in a disturbed state as it is mowed routinely and so are the surrounding 
properties.  Sparse patches of re-sprouting vegetation primarily consisted of non-native, invasive 
weeds, including Russian thistle (Salsola tragus) and mustard (Brassica ssp.), but also included 
California buckwheat (Eriogonum faciculatum) and burro bush (Ambrosia dumosa).  A robust 
native desert scrub community is found growing adjacent to the southeast of the project site 
consisting of low-growing perennial plants with a few taller shrubs, such as: burrobush creosote 
bush (Larrea tridentata), and buckwheat.    
 
According to the Mohave ground squirrel (MSG) Partnership Workshop, the project site is 
located outside of the range of the MGS.   The project site is however, located within the range 
of the desert tortoise, a federal and California listed threatened species, but suitable habitat for 
this species does not exist on site because of the long-standing and continued routine mowing 
and because there is a lack of forage or cover for desert tortoise. In addition, the habitat 
conditions on site are also not considered suitable for ARTO because the constituent habitat 
elements required by this species do not occur on site. 
 
The project site is not mapped within any critical habitat designated by the U.S. Fish and 
Wildlife Service (USFWS).  No sensitive species including ARTO, BUOW, DT, or MGS 
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individuals or sign indicative of their presence were observed. The site is mowed routinely and is 
not suitable for ARTO, DT or MGS, but it is potentially suitable for BUOW.  The soils are 
friable and many small mammal burrows of appropriate shape, size, and aspect for burrowing 
owl are also present in the project area.  At the time of survey, no current or historical BUOW 
sign was observed. California ground squirrels and desert cottontail rabbits were the only 
wildlife observed within the project site during the survey. 
 
Species Background 

 Arroyo Toad  

The ARTO requires slow-moving streams comprised of sandy soils, streamside terraces for 
borrowing, and scattered vegetation for shelter. They inhabit washes, arroyos, and sandy 
riverbanks, riparian areas with willows, oaks, sycamores, and cottonwoods. They are found in 
low-gradient streams and rivers with intermittent and perennial flow in desert drainages and 
coastal ranges. Its environment is created and also maintained by the periodic flooding and 
scouring that disrupt, modify, and alter stream beds; these habitat requirements are highly 
dependent upon hydrologic cycles and flooding (Madden-Smith et al. 2003, p. 3). They occupy a 
range that includes central and southern California and Baja California, Mexico. US Counties in 
which the species is known to occur include: Los Angeles, Monterey, Orange, Riverside, San 
Bernardino, San Diego, Santa Barbara, and Ventura.  They are active from the first substantial 
rains from January to March, through August or September. Mating and egg-laying is usually 
triggered by an increase in air and water temperature and occur largely in very shallow, quiet, 
and low-flow streams. They are not territorial but are known to remain near breeding grounds 
throughout the course of their lives.  In 1994, the USFWS listed the ARTO as an endangered 
species under the Endangered Species. Urban development, agricultural conversion, road 
maintenance and construction, recreational activities, and drought initially comprised threats 
pertaining to habitat loss.  

While affecting habitat permanently and ongoing for many years, the original threats have 
proven to be of less concern in recent years and do not threaten the existence of the ARTO and 
its habitat. Efforts have been made to remove nonnative plant species and introduced species 
from ARTO habitats.   As required by law, USFWS re-examined the status of the ARTO in its 
existing range and determined that ARTO is no longer in danger of extinction within its current 
range. While the species abundance had decreased in some rivers and streams in which it 
occupied at the time of listing, the number of areas in which it occupies now has increased—
mostly due to increased survey efforts. On March 27, 2014, the USFWS announced a 12-month 
finding on a petition to reclassify the arroyo toad from endangered to threatened. This 12-month 
period will be utilized to review all available resources and information, including public input, 
to make a reasonable ruling to reclassify its status to threatened. Link to proposed rule: 
https://federalregister.gov/a/2014-06665. 
 
Occupied ARTO habitat is documented approximately 1 mile south of the project site. 
 
 Arroyo Toad Critical habitat 

The proposed project is located approximately 1.25 miles north of Unit 22 of critical habitat 

https://federalregister.gov/a/2014-06665�
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designated by the USFWS for ARTO.  Unit 22 is located in the Upper Mojave River Basin in 
San Bernardino County. Essential areas in Unit 22 include portions of the Mojave River, the 
West Fork of the Mojave River, Horsethief and Little Horsethief Creeks, Grass Valley Creek, 
and adjacent uplands in the upper Mojave River Basin. The unit is approximately 6,328 ac (2,561 
ha) and consists of three subunits: 22a, 22b, 22c. 22a encompasses the Rancho Las Flores 
Planned Community (Rancho Las Flores) and neighboring Las Flores Ranch. All three subunits 
contain the primary constituent elements of low-gradient sandy stream segments that support 
shallow breeding pools and adjacent upland areas for foraging and open areas for movement by 
ARTO.  Summit Valley, which encompasses the lower portions of Horsethief Creek and the 
West Fork of the Mojave River, is a broad, flat, alluvial valley that supports a substantial arroyo 
toad population. According to the listing, protecting the upland alluvial habitats and maintaining 
adequate stream flows in this unit would make it the most suitable desert unit for long-term 
arroyo toad populations. The presence of exotic species and grazing, residential development, 
flood control activities and recreational activity may make special management in this area 
necessary.   The project site does not contain the primary constituent elements for ARTO 

 Burrowing Owl 

Burrowing owl are considered by the California Department of Fish and Wildlife (CDFW) a 
Species of Special Concern and are protected by the State, as well as federally under the 
Migratory Bird Treaty Act. This species has historically occurred throughout the regional 
vicinity of the project.  No BUOW individuals or signs including feathers, scat, and castings 
were observed during the survey.  No suitable burrows or burrow surrogates were observed 
during the survey.  The site contains marginally suitable habitat for BUOW nesting and/or 
foraging.  

 Desert tortoise 

Desert tortoise are listed both State and federally as a Threatened species and are protected as 
such under the federal Endangered Species Act (ESA) and the California Endangered Species 
Act (CESA).  Additionally, the U.S. Fish and Wildlife Service (USFWS) has designated critical 
habitat for this species, throughout its range.  The historic range of the DT includes the Apple 
Valley area and much of the Mojave Desert. No DT individuals or signs including burrows and 
scat were observed during the survey.  The site does not contain suitable habitat for DT. 

 Mohave ground squirrel  

Mojave ground squirrel are a State listed Threatened species that are protected under CESA. The 
habitat assessment for MGS included a pedestrian field assessment, review of reported 
occurrences of the MGS in the region (CNDDB 2014), and adherence to CDFW's criteria for 
assessing potential impacts to the MGS. The criteria questions are as follows:  
 

1. Is the site within the range of the MGS?;  
2. Is there native habitat with a relatively diverse shrub component?; and 
3. Is the site surrounded by development and therefore isolated from potentially occupied 

habitat? 
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The project site is outside of the historic range of the MGS and outside of the MGS Conservation 
Area set forth in the West Mojave Plan (U.S. Bureau of Land Management 2005).  
 
Conclusions 
 
Based on the site survey and literature review DT, ARTO and MGS are considered absent from 
the project area and there is no risk of the project resulting in a “taking” of these species.  No 
other sensitive species were observed during survey and none are expected to occur within the 
project area.  The project site and immediate surrounding areas have been subject to ongoing 
disturbance, including routine mowing, and no native habitat that could potentially support these 
species exists within the project area. 
 
Although, no BUOW sign or individuals were found at the time of survey, the project site does 
contain marginally suitable burrowing owl habitat.  Due to the presence of marginally suitable 
burrowing owl habitat, the California Department of Fish and Wildlife (CDFW) will require, at a 
minimum, an additional survey within 14-days prior to ground disturbing activities in the 
undeveloped areas that support suitable habitat for burrowing owl. If during the pre-construction 
survey, a burrowing owl is detected within 300 feet of the construction zone, then coordination 
with the CDFW would be required.  
 
Please do not hesitate to contact me at 909-915-5900 should you have any questions or require 
further information. 
 
Sincerely,       

 
Shay Lawrey, President       
Ecologist/Regulatory Specialist 
 
 
Attachments: 

Tables   Table 1. CNDDB Sensitive Species Occurrence Information for the Apple Valley  
  South, Silverwood and Hesperia Quads  
Figures -     Aerial of Project Site with Critical Habitat Overlay 

- Project Site Topographic Map 
Site Photos 
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Table 1. CNDDB Sensitive Species Occurrence Information for the Lake Arrowhead,Apple Valley South, Silverwood and Hesperia Quads 
 

Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Accipiter cooperii Cooper's hawk None/ None  G5; S3 Woodland, chiefly of open, interrupted or 
marginal type. Nest sites mainly in riparian 
growths of deciduous trees, as in canyon 
bottoms on river flood-plains; also, live 
oaks. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Anaxyrus californicus arroyo toad Endangered/ 
None 

G2G3; S2S3; 
CDFW: SC 

Semi-arid regions near washes or 
intermittent streams, including valley-
foothill and desert riparian, desert wash, 
etc. Rivers with sandy banks, willows, 
cottonwoods, and sycamores; loose, 
gravelly areas of streams in drier parts of 
range. 

No suitable habitat for this 
species exists within the 
project site.  Occurrence 
potential for this species is 
low. 

Asio otus long-eared owl None/ None G5; S3; 
CDFW: SC 

Riparian bottomlands grown to tall 
willows & cottonwoods; also, belts of live 
oak paralleling stream courses. Require 
adjacent open land productive of mice and 
the presence of old nests of crows, hawks, 
or magpies for breeding. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Athene cunicularia burrowing owl None/ None G4; S2; 
CDFW: SC 

Open, dry annual or perenial grasslands, 
deserts & scrublands characterized by low-
growing vegetation. Subterranean nester, 
dependent upon burrowing mammals, most 
notably, the california ground squirrel. 

Marginally suitable habitat 
occurs on site. Occurrence 
potential for this species is 
moderate. 

Boechera dispar pinyon rock-cress None/ None G3; S2.3; 
CNPS: 2.3 

Joshua tree woodland, pinyon-juniper 
woodland, mojavean desert scrub. 
Granitic, gravelly slopes & mesas. Often 
under desert shrubs which support it as it 
grows.  1200-2400m. 

The project site is outside 
the elevation range for this 
species. Occurrence 
potential for this species 
within the project site is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Calochortus palmeri 
var. palmeri 

Palmer's mariposa-
lily 

None/ None G2T2; S2.1; 
CNPS: 1B.2 

Meadows and seeps, chaparral, lower 
montane coniferous forest. Vernally moist 
places in yellow-pine forest, chaparral.  
600-2245m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Calochortus 
plummerae 

Plummer's mariposa-
lily 

None/ None G3; S3; 
CNPS: 1B.2 

Coastal scrub, chaparral, valley and 
foothill grassland, cismontane woodland, 
lower montane coniferous forest. Occurs 
on rocky and sandy sites, usually of 
granitic or alluvial material.  Can be very 
common after fire. 90-1610m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Camissonia boothii 
ssp. boothii 

Booth's evening-
primrose 

None/ None G5T4; S2; 
CNPS: 2.3 

Joshua tree woodland, pinyon-juniper 
woodland. 900-2400m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Canbya candida white pygmy-poppy None/ None G3; S3.2; 
CNPS: 4.2 

Joshua tree woodland, mojavean desert 
scrub. Sandy places.  725-1250m. 

Site is mowed routinely. No 
suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Chaetodipus fallax 
pallidus 

pallid San Diego 
pocket mouse 

None/ None G5T3; S3; 
CDFW: SC 

Desert border areas in eastern san diego 
co. In desert wash, desert scrub, desert 
succulent scrub, pinyon-juniper, etc. Sandy 
herbaceous areas, usually in association 
with rocks or coarse gravel. 

Suitable habitat occurs on 
site. Occurrence potential for 
this species is high. 

Charina trivirgata rosy boa None/ None G4G5; S3S4 Desert & chaparral from the coast to the 
mojave & colorado deserts. Prefers 
moderate to dense vegetation & rocky 
cover. Habitats with a mix of brushy cover 
& rocky soil such as coastal canyons & 
hillsides, desert canyons, washes & 
mountains 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Corynorhinus 
townsendii 

Townsend's big-eared 
bat 

None/ None G4; S2S3; 
CDFW: SC 

Throughout california in a wide variety of 
habitats. Most common in mesic sites. 
Roosts in the open, hanging from walls & 
ceilings. Roosting sites limiting. Extremely 
sensitive to human disturbance. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Deinandra mohavensis Mojave tarplant None/ 
Endangered 

G2G3; S2S3; 
CNPS: 1B.3 

Riparian scrub, chaparral. Low sand bars 
in river bed; mostly in riparian areas or in 
ephemeral grassy areas.  850-1600m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Dendroica petechia 
brewsteri 

yellow warbler None/ None G5T3?; S2; 
CDFW: SC 

Riparian plant associations. Prefers 
willows, cottonwoods, aspens, sycamores, 
& alders for nesting & foraging. Also nests 
in montane shrubbery in open conifer 
forests. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Diadophis punctatus 
modestus 

San Bernardino 
ringneck snake 

None/ None G5T2T3; S2? Most common in open, relatively rocky 
areas. Often in somewhat moist 
microhabitats near intermittent streams. 
Avoids moving through open or barren 
areas by restricting movements to areas of 
surface litter or herbaceous veg. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Emys marmorata western pond turtle None/ None G3G4; S3; 
CDFW: SC 

A thoroughly aquatic turtle of ponds, 
marshes, rivers, streams & irrigation 
ditches, usually with aquatic vegetation. 
Need basking sites and suitable (sandy 
banks or grassy open fields) upland habitat 
up to 0.5 km from water for egg-layin 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Haliaeetus 
leucocephalus 

bald eagle Delisted/ 
Endangered 

G5; S2 Ocean shore, lake margins, & rivers for 
both nesting & wintering. Most nests 
within 1 mi of water. Nests in large, old-
growth, or dominant live tree w/open 
branches, especially ponderosa pine. 
Roosts communally in winter. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Helminthoglypta 
taylori 

westfork 
shoulderband 

None/ None G1; S1 Vicinity of the mojave river. Under logs 
and leaves. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Ivesia argyrocoma var. 
argyrocoma 

silver-haired ivesia None/ None G2T2; S2.2; 
CNPS: 1B.2 

Meadows, pebble  plains, upper montane 
coniferous forest. In pebble plains and 
meadows with other rare plants.  1480-
2680m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Lycium parishii Parish's desert-thorn None/ None G3?; S2S3; 
CNPS: 2.3 

Coastal scrub, sonoran desert scrub. 300-
1000m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 

Opuntia basilaris var. 
brachyclada 

short-joint beavertail None/ None G5T3; S3; 
CNPS: 1B.2 

Chaparral, joshua tree woodland, 
mojavean desert scrub, pinyon-juniper 
woodland, riparian woodland. Sandy soil 
or coarse, granitic loam.  425-1800m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 

Pediomelum 
castoreum 

Beaver Dam 
breadroot 

None/ None G3; S2; 
CNPS: 1B.2 

Joshua tree woodland, mojavean desert 
scrub. Sandy soils; washes and roadcuts. 
610-825m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Phrynosoma blainvillii coast horned lizard None/ None G4G5; S3S4; 
CDFW: SC 

Frequents a wide variety of habitats, most 
common in lowlands along sandy washes 
with scattered low bushes. Open areas for 
sunning, bushes for cover, patches of loose 
soil for burial, & abundant supply of ants 
& other insects. 

Site is mowed routinely. 
Margianlly suitable habitat 
occurs on site. Occurrence 
potential for this species is 
low to moderate. 

Rana draytonii California red-legged 
frog 

Threatened/ 
None 

G4T2T3; 
S2S3; CDFW: 
SC 

Lowlands & foothills in or near permanent 
sources of deep water with dense, shrubby 
or emergent riparian vegetation. Requires 
11-20 weeks of permanent water for larval 
development. Must have access to 
estivation habitat. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Southern Sycamore 
Alder Riparian 
Woodland 

Southern Sycamore 
Alder Riparian 
Woodland 

None/ None G4; S4  This habitat does not exist 
within the project site. 

Streptanthus 
campestris 

southern jewel-flower None/ None G2; S2.3; 
CNPS: 1B.3 

Chaparral, lower montane coniferous 
forest, pinyon-juniper woodland. Open, 
rocky areas.  600-2790m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Taxidea taxus American badger None/ None G5; S4; 
CDFW: SC 

Most abundant in drier open stages of most 
shrub, forest, and herbaceous habitats, with 
friable soils. Needs sufficient food, friable 
soils & open, uncultivated ground.  Preys 
on burrowing rodents.  Digs burrows. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 

Thamnophis 
hammondii 

two-striped garter 
snake 

None/ None G3; S2; 
CDFW: SC 

Coastal california from vicinity of salinas 
to northwest baja california. From sea to 
about 7,000 ft elevation. Highly aquatic, 
found in or near permanent fresh water. 
Often along streams with rocky beds and 
riparian growth. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Toxostoma lecontei Le Conte's thrasher None/ None G3; S3; 
CDFW: SC 

Desert resident; primarily of open desert 
wash, desert scrub, alkali desert scrub, and 
desert succulent scrub habitats. Commonly 
nests in a dense, spiny shrub or densely 
branched cactus in desert wash habitat, 
usually 2-8 feet above ground. 

Site is mowed routinely. No 
suitable habitat/vegetation 
occurs on site. Occurrence 
potential for this species is 
low. 

Vireo vicinior gray vireo None/ None G4; S2; 
CDFW: SC 

Dry chaparral; west of desert, in chamise-
dominated habitat; mountains of mojave 
desert, associated with juniper & 
artemesia. Forage, nest, and sing in areas 
formed by a continuous growth of twigs, 
1-5 ft above ground. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Xerospermophilus 
mohavensis 

Mohave ground 
squirrel 

None/ 
Threatened 

G2G3; S2S3 Open desert scrub, alkali scrub & joshua 
tree woodland. Also feeds in annual 
grasslands. Restricted to mojave desert. 
Prefers sandy to gravelly soils, avoids 
rocky areas. Uses burrows at base of 
shrubs for cover. Nests are in burrows. 

The project site is outside 
(south) of the known range 
for this species. Occurrence 
potential for this species is 
low.  
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Figure 1a.  Project Location-Aerial Base 
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Figure 1b.  Project Site in Relationship to ARTO Critical Habitat 
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Figure 2.  Project Site-Topo Base 
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Photo 1.  Southern Boundary of project site, facing east-northeast. 
 
 

 
 
Photo 2.  Northern Boundary of project site, facing south. 
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Photo 3. Photo taken facing west-southwest looking across project site. 
 
 

 
 
Photo 4.  Native desert scrub habitat located outside of and to the south-southeast of the     
Hesperia Farms Facility Property. 
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Tel:  909 824 6400        Fax:  909 824 6405 
 

 
February 2, 2015 

 
Tom Dodson, President 
Tom Dodson and Associates, Inc. 
2150 North Arrowhead Avenue 
San Bernardino, CA 92405 
 
Re: Phase I Historical/Archaeological Resources Survey  

Lake Arrowhead Community Services District Hesperia Farm Solar Site 
City of Hesperia, San Bernardino County, California 
CRM TECH Contract No. 2887 

 
 
Dear Mr. Dodson: 
 
At your request, CRM TECH has completed a Phase I cultural resources survey on a proposed solar 
farm site in the City of Hesperia, San Bernardino County, California.  The project area consists of 
Assessor’s Parcel No. 039-701-322, located on the north side of Whitehaven Street and east of 
Arrowhead Lake Road, in the southeast quarter of Section 1, T3N R4W, San Bernardino Baseline and 
Meridian (Figure 1).  
 
The study is a part of the environmental review process for the proposed solar farm project, as 
required by the Lake Arrowhead Community Services District (LACSD), as the lead agency, 
pursuant to the California Environmental Quality Act (CEQA).  The purpose of the study is to 
provide the LACSD with the necessary information and analysis to determine whether the 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 such resources, CRM TECH conducted a historical/archaeological resources 
records search, pursued historical background research, contacted Native American representatives, 
and carried out an intensive-level field survey.  This letter presents a brief summary of the methods 
and results of these research procedures, with a full report to follow. 
 
Records Search 
 
On January 12, 2015, CRM TECH archaeologist Nina Gallardo, B.A., conducted the historical/ 
archaeological resources records search at the Archaeological Information Center (AIC), San 
Bernardino County Museum, Redlands.  The records search reveals that the project area had not 
been surveyed for cultural resources prior to this study, and no cultural resources had been recorded 
within the project boundaries.  Outside the project area but within a one-mile radius, AIC records 
show 33 previous cultural resources studies on various tracts of land and linear features.  As a result, 
12 historical/archaeological sites and two isolates were previously identified within the one-mile 
radius.  The nearest among these, Site 36-024118, represents the circa 1950s Arrowhead Lake Road, 
located 0.13 mile west of the project area. 
 

CRM TECH 
1016 E. Cooley Drive, Suite A/B 
Colton, CA 92324 
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Figure 1.  Project Area.  (Based on the USGS Apple Valley South, Hesperia, Lake Arrowhead, and Silverwood Lake, 

Calif., 7.5’ [1:24,000] quadrangles, 1980/1996editions) 
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Historical Background Research 
 
Historical background research for this study was conducted by CRM TECH principle investigator/ 
historian Bai “Tom” Tang, M.A., on the basis of published literature in local history and historic 
maps of the Hesperia area, including the U.S. General Land Office’s (GLO) land survey plat maps 
dated 1856-1885 and the U.S. Geological Survey’s (USGS) topographic maps dated 1902-1996.  
None of these sources demonstrates the presence of any notable evidence of human activities within 
or adjacent to the project area throughout the historic period. 
 
Native American Consultation 
 
As a part of the research procedures, CRM TECH contacted in writing the State of California Native 
American Heritage Commission and, at the recommendation of the commission, a total of seven 
tribal representatives in the region.  As of this time, the Native American Heritage Commission and 
the Morongo Band of Mission Indians have responded in writing, and neither of them identified any 
specific sites of Native American cultural interest at or near the project location. 
 
Field Survey 
 
CRM TECH principle investigator/archaeologist Michael Hogan, Ph.D., conducted the field survey 
of the project area on January 17, 2015, by walking parallel east-west transects spaced 25 meters 
(approximately 80 feet) apart.  At the time of the survey, visibility of the ground surface was poor 
(approximately 20 percent) due to the presence of thick, low-lying vegetation, but rocks on the 
ground, even small ones, were exposed above the vegetation.  Numerous ground squirrel burrows 
were observed on the property during the survey, and the back dirt by these holes was inspected for 
changes in soil color and composition, which might indicate past human activity.  Throughout the 
course of the survey, no evidence of any human activities dating to the prehistoric or historic period 
(i.e., 50 years ago or older) was encountered. 
 
Conclusion and Recommendation 
 
In summary, no “historical resources,” as defined by CEQA, were identified within or adjacent to the 
project area throughout the course of this study.  Based on these findings, CRM TECH recommends 
to the LACSD a conclusion that no “historical resources” will be affected by the proposed project.  
No further cultural resources investigation is recommended for the project unless construction plans 
undergo such changes as to include areas not covered by this study.  However, if buried cultural 
materials are encountered during 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. 
 
Thank you for this opportunity to be of service. 
 
Sincerely, 
 
 
 
Bai “Tom” Tang, M.A. 
Principal, CRM TECH 
 



 

 
 
TOM DODSON & ASSOCIATES  
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PRELIMINARY GEOTECHNICAL INVESTIGATION

PROPOSED HESPERIA SOLAR FARM FACILITY

HESPERIA, CALIFORNIA

PROJECT NO. 63138.1

JANUARY 28, 2015

DRAFT

Prepared For:

Lake Arrowhead Community Services District

27307 State Highway 189

P.O. Box 700

Lake Arrowhead, California 92352

Attention:  Mr. Scott Schroder



January 28, 2015

DRAFT

Lake Arrowhead Community Services District Project No. 63138.1

27307 State Highway 189

P.O. Box 700

Lake Arrowhead, California 92352

Attention: Mr. Scott Schroder

Subject: Preliminary Geotechnical Investigation, Proposed Hesperia Farm Solar

Facility, Hesperia, California.

LOR Geotechnical Group, Inc. is pleased to present this report summarizing our

geotechnical investigation for the above referenced project. This report was based upon

a scope of services generally outlined in our proposal letter dated October 10, 2014 and

other written and verbal communications with you.

In summary, it is our opinion that the site can be developed from a geotechnical

perspective, provided the recommendations presented in the attached report are

incorporated into design and construction. The following executive summary reviews some

of the important elements of the project, however, this summary should not be solely relied

upon.

The subject site is underlain by alluvial soils. The upper 20 feet of soil is loose to medium

dense, however, given the relatively light loading of a solar array system, pile foundations

with embedment depths on the order of 6 to 10 feet should be suitable.   

Very low expansive soils and good R-value quality soils were encountered on the site.
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INTRODUCTION

During November and December of 2014, a Preliminary Geotechnical Investigation was

performed by LOR Geotechnical Group, Inc., for an approximately 4.5 acre proposed solar

facility site, located along the north side of Whitehaven Street, approximately 900 feet east

of Arrowhead Lake Road in the City of Hesperia, California. The purpose of this

investigation was to provide a technical evaluation of the geologic setting of the site and

to provide geotechnical design recommendations for the proposed solar farm facility. The

scope of our services included:

• Review of available geotechnical literature, reports, maps, and agency information

pertaining to the study area;

• Review of stereoscopic pairs of aerial photographs of the site and surrounding

region dated 1942 to 2005;

• Geologic field reconnaissance mapping to verify the areal distribution of earth units

and significance of surficial features as compiled from documents, literature, and

reports reviewed;

• A subsurface field investigation to determine the physical soil conditions pertinent

to the proposed development;

• Laboratory testing of selected soil samples obtained during the field investigation; 

• Development of geotechnical recommendations for site grading and foundation

design; and

• Preparation of this report summarizing our findings, and providing conclusions and

recommendations for site development.

The approximate location of the site is shown on the attached Index Map, Enclosure A-1,

within Appendix A.

No plans or maps showing the site, existing conditions, topography or proposed

improvements were available for our use at the time of our field investigation and

preparation of this report. We utilized a color aerial photograph that shows the site area as

it appeared in January of 2009 as a base map for presenting our data. A copy of this base

map that shows the location of our exploratory borings and is presented as Enclosure A-2,

within Appendix A.
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PROJECT CONSIDERATIONS

Information furnished to this firm indicates that the subject 4.5± acre property will be

developed as a photovoltaic solar energy facility. Typical foundation systems provided

indicate the use of galvanized steel pedestals each supported by a 12 to 36 inch diameter

cast-in-drilled-hole (CIDH) concrete pile. The CIDH concrete piles are typically embedded

6 to 14 deep. As an alternative, a 4.5 inch diameter galvanized steel tube driven to a depth

of approximately 7 to 10 feet was provided. Also, recommendations regarding helical pile

load capacities were given. However, helical pile design must be provided in order to

calculate the allowable load capacity. 

Although no grading plans were available for our use during this investigation, the

topography of the site and adjacent areas suggests that site development will entail

minimal cuts and fills.

EXISTING SITE CONDITIONS

The property consists of a roughly square shaped parcel of land located in the

southeastern portion of the City of Hesperia, California. The site is bounded on the south

by Whitehaven Street, a dirt roadway, and by vacant natural land on the north and west.

Similar vacant land with a single family residence is present across Whitehaven Street to

the south. A monitoring well exists within the southeast portion of the site. Also, a well

house is present adjacent to the southeast corner of the site on the east. The land adjacent

to the site on the east is vacant natural land followed by infiltration ponds.

At the time of our field investigation work, the property was vacant. A light growth of desert

brush and annual grasses was present. The surface of the site contained an abundant

amount of animal burrows. A monitoring well is present within the southeast portion of the

site. No water was present at the time of our investigation.

AERIAL PHOTOGRAPH REVIEW

During the course of this study, an analysis of time-sequential stereoscopic aerial

photograph pairs of the site and surrounding region dating from 1942 to 2005 and on file

at the San Bernardino County Flood Control and Water Conservation District were

examined. A complete list of the photographs studied is provided at the end of this report.

To summarize our review briefly, the site has been used periodically as dry land farming.
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No adverse geologic features, such as heavy erosion scars or possible fault lineaments,

were observed on the reviewed photographs.

SUBSURFACE FIELD INVESTIGATION

Our subsurface field exploration program was conducted on November 26, 2014 and

consisted of drilling 5 exploratory borings with a truck-mounted Mobile B-61 drill rig

equipped with 8-inch diameter hollow stem augers. The borings were extended to depths

ranging from approximately 6.5 feet to 38 feet below the existing ground surface. The

approximate locations of our exploratory borings are presented on the enclosed Boring

Location Map, Enclosure A-2, within Appendix A.

Logs of the subsurface conditions encountered in the exploratory borings were created by

an engineering geologist from this firm. Bulk samples of the encountered materials were

obtained and returned to our geotechnical laboratory in sealed containers for further testing

and evaluation. Relatively undisturbed samples were obtained at maximum intervals of 5

feet within our exploratory borings and returned to our laboratory in sealed containers for

further testing and evaluation.

A detailed description of the subsurface field exploration program and the boring logs are

presented in Appendix B.

LABORATORY TESTING PROGRAM

Selected soil samples obtained during the field investigation were subjected to laboratory

testing to evaluate their physical and engineering properties. Laboratory testing included

moisture content, dry density, laboratory compaction, direct shear, consolidation, sieve

analysis, sand equivalent, and R-value.

A detailed description of our laboratory testing program and the test results is presented

in Appendix C.

HDR was retained to conduct field resistivity, laboratory thermal resistivity, and corrosion

testing. Details of their testing, conclusion, and recommendations are provided within their

soil corrosivity study included within Appendix E.
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GEOLOGIC CONDITIONS

Regional Geologic Setting

The site is situated in the southwestern portion of a large geomorphic province in southern

California known as the Mojave Desert. The Mojave Desert geomorphic province is

essentially a wedge shaped alluviated plain of comparatively low relief, containing

irregularly trending bedrock hills and low mountains.

The underlying bedrock reportedly consists of crystalline, metamorphic, sedimentary, and

volcanic rocks. Many of these bedrock units are visible at the surface within the numerous

small mountain ranges and hills in the area. However, approximately 50 percent of the

Mojave Desert province is covered with geologically younger surficial sediments of

alluvium.

The Mojave Desert province is bounded on the southwest by the San Andreas fault zone

and on the north by the Garlock fault zone. The eastern boundary of the Mojave Desert

geomorphic province is not distinct, but gradually converges with the Basin and Range

geomorphic province east of Death Valley and into Arizona and Nevada. The province is

broken by many internal, major, but discontinuous faults; predominately trending to the

northwest and showing remarkable parallelism with the strike of the San Andreas. Most of

these faults have been active within the last 1.6 million years and many are still considered

to be active or potentially active.

No active or potentially active faults are known to exist at the subject site. In addition, the

site does not lie within a State of California Earthquake Fault Zone (formerly Special

Studies Zone). The closest known active fault to the subject site is the North Frontal fault,

located approximately 1.6 kilometers (1 mile) to the east-southeast. A listing of the

distances to known active faults in relation to the site is given in the Faulting section of this

report.

The regional geology of the site and immediate surrounding region as mapped by the

U.S.G.S. is shown on Enclosure A-3 (Dibblee, 1973).

Site Geologic Conditions

The site is underlain by a thick accumulation of alluvium. Erosion of the nearby mountains

has resulted in the deposition of relatively thick deposits of alluvial materials, which in the
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past spread across the base of the mountains and into the valley. As encountered in our

borings, the alluvium is predominately composed of silty sand with minor units of poorly

graded sand, well graded sand, and sandy silt. In general, the alluvium was typically dry

to moist and brown in color. At depths greater than 32 feet, the alluvium contained an

abundant amount of gravel and cobbles which resulted in refusal of the drilling operations

at depths of approximately 34 to 38 feet. Hydro-consolidation testing of the alluvial soils

at depths of 5 and 7 feet was conducted. The results of these tests indicate insignificant

hydro-consolidation characteristics. Detailed results of our laboratory testing in presented

within Appendix C.

A detailed description of the subsurface conditions as encountered within our exploratory

borings is presented on the Boring Logs, within Appendix B.

Groundwater Hydrology

Groundwater was not encountered in any of our exploratory borings, nor was any

groundwater seepage observed during our site reconnaissance of the subject site. 

As previously mentioned, a monitoring well was present at the site. At the time of our

investigation, no water was present in this well. Data of groundwater measurements taken

within this well were provided by you. Measurements provided were from 2001, 2012,

2013, and 2014. The shallowest measurement provided was on January 10, 2012 of 24.4

feet. The depth of the well was reported to be 57 feet. Several dry measurements were

recorded including on the most recent measurement provided on August 6, 2014.

Several wells were located on the online database provided by the California Department

of Water Resources in the general site area. Data from these wells was limited to one or

two measurements within each of these wells from 1967 to 1988. Groundwater ranged

from a depth of approximately 85 feet to 45 below the measuring point elevations of 1,970

to 1,934 feet above mean sea level. The shallowest groundwater elevation was 1,925 feet

above mean sea level in a well located approximately 1,000 feet to the south-southwest

of the site in 1967. The ground surface elevation was reported as 1,940 feet above mean

sea level. As noted on Enclosure A-1, the elevation of the site is approximately 1,940 feet

above mean sea level.

Based on the data above, historically, groundwater may have lied as shallow as

approximately 25 feet below the existing ground surface. Currently, groundwater lies at a

depth greater than 57 feet.
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Mass Movement

The site lies on a relatively flat surface. The occurrence of mass movement failures, such

as landslides, rockfalls, or debris flows within such areas is generally not considered

common and no evidence of mass movement was observed on the site.

Faulting

No active or potentially active faults are known to exist at the subject site. In addition, the

subject site does not lie within a current State of California Earthquake Fault Zone (Hart

and Bryant, 1997).

As previously mentioned, the closest known active fault is the North Frontal fault, located

approximately 1.6 kilometers (1 mile) to the east-southeast. Other nearby known active

faults include: the Cleghorn fault zone located approximately 10.2 kilometers (6.3 miles)

to the south; the San Andreas fault zone, located approximately 18.5 kilometers (11.5

miles) to the southwest; and the Helendale fault, located approximately 25 kilometers (15.6

miles) to the northeast.

The North Frontal fault zone of the San Bernardino Mountains is a zone consisting of

numerous fault segments, many of which have their own names. The primary sense of slip

is south dipping thrust.  This fault seems to be offset (right-laterally) by the Helendale fault.

It is believed that the North Frontal fault zone is capable of producing an earthquake

magnitude on the order of 6.0 to 7.1.

The Cleghorn fault is a left-lateral, steeply north dipping strike-slip fault. There is some

dispute over the exact nature of the activity of this fault. The reported slip rate of 3 mm/yr

does not seem to be expressed in the local landscape and the reported Holocene

displacement and rupture surfaces have been dismissed by some as caused by

landsliding, not faulting.

The San Andreas fault is considered to be the major tectonic feature of California,

separating the Pacific plate and the North American plate. While estimates vary, the San

Andreas fault is generally thought to have an average slip rate on the order of 24 mm/yr

and capable of generating large magnitude events on the order of 7.5 or greater.
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The Helendale fault is a right-lateral strike slip fault. As previously mentioned, this fault

seems to offset the North Frontal fault. In addition, this fault has been active very recently.

It is believed that the Helendale fault is capable of producing an earthquake magnitude on

the order of 6.5 to 7.3.

Current standards of practice often include a discussion of all potential earthquake sources

within a 100 kilometer (62 mile) radius.  However, while there are other earthquake faults

within a 100 kilometer (62 mile) radius of the site, none of these are considered as relevant

to the site as the faults described above, due to their greater distance and/or smaller

anticipated magnitudes.

Historical Seismicity

In order to obtain a general perspective of the historical seismicity of the site and

surrounding region, a search was conducted for seismic events at and around the area

within various radii. This search was conducted utilizing the historical seismic search

program by EPI Software, Inc. (Reeder, 2010). This program conducts a search of a user

selected cataloged seismic events database, within a specified radius and selected

magnitudes, and then plots the events onto an overlay map of known faults. For this

investigation, the database of seismic events utilized by the EPI program was obtained

from the Southern California Seismic Network (SCSN) available from the Southern

California Earthquake Center. At the time of our search, the database contained data from

January 1, 1932 through December 31, 2010.

In our first search, the general seismicity of the region was analyzed by selecting an

epicenter map listing all events of magnitude 4.0 and greater, recorded since 1932, within

a 100 kilometer (62 mile)radius of the site, in accordance with guidelines of the California

Division of Mines and Geology. This map illustrates the regional seismic history of

moderate to large events. As depicted on Enclosure A-4, within Appendix A, the site lies

within a relatively quiet location lying west-northwest of the more active regions associated

with the North Frontal fault to the east-southeast. Of these events, the closest was a

magnitude 1.5 located approximately 1 kilometers (0.62 miles) south of the site.

In the second search, the micro seismicity of the area lying within a 15 kilometer radius of

the site was examined by selecting an epicenter map listing events on the order of 1.0 and

greater since 1978. In addition, only the “A” events, or most accurate events were selected. 

Caltech indicates the accuracy of the “A” events to be approximately 1 km. The results of

this search is a map that presents the seismic history around the area of the site with much
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greater detail, not permitted on the larger map. The reason for limiting the events to the last

30± years on the detail map is to enhance the accuracy of the map. Events recorded prior

the late 1970's are generally considered to be less accurate due to advancements in

technology. As depicted on this map, Enclosure A-5, the North Frontal fault appears to be

the source of numerous events.

Secondary Seismic Hazards

Other secondary seismic hazards generally associated with severe ground shaking during

an earthquake include liquefaction, seiches and tsunamis, earthquake induced flooding,

landsliding and rockfalls, and seismic-induced settlement.

Liquefact ion: The potential for liquefact ion generally occurs during strong ground

shaking w ithin granular loose sediments w here the groundw ater is usually less than

50 feet. As noted during our f ield invest igat ion, the site is underlain by alluvial

materials w hich are moderately loose to medium dense. In addit ion, historic levels of

apparently perched groundw ater recorded in the project area are on the order of 24.5

feet. Given that there is a potential for a strong ground motion seismic event to occur

during the lifet ime of the proposed development and given the condit ions, the

susceptibility to liquefaction of the site soils w as assessed by means of the computer

program LIQUEFY2 (Blake, 1998) and via analysis of our deepest boring, f ield blow

counts, and laboratory soil data. This assessment w as performed in general

accordance w ith the Guidelines for Evaluat ing and Mit igat ing Seismic Hazards in

California, Special Publication 117A (California Geological Survey, 2008). 

The analysis found that there is a potential for signif icant liquefaction at the site. Our

calculat ions indicated the presence of liquefact ion-prone layers located at depths

ranging from 24.5 feet to 50 feet below  the ground surface. The results of the

computer program analysis ut ilizing Liquefy2 are presented in Appendix D.

It  should be pointed out that the above liquefact ion calculations w ere performed using

an earthquake ground motion at the site of 0.728g caused by a 7.1 magnitude seismic

event and a historic groundw ater level of 24.5 feet below  the exist ing ground surface.

Although the current management and demand of w ater throughout the local

groundw ater basin w ill likely maintain w ater levels signif icantly below  this level, the

presence of perched groundw ater at shallow  depths remains and makes liquefact ion

a potential during a seismic event.
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Our data also suggest that possible manifestations of liquefact ion at the site could be

in the form of total and dif ferential sett lements (see Sett lement sect ion of this report)

and bearing capacity failures of shallow  foundations. The occurrence of lateral spreads

is considered to be unlikely due to the predominantly flat topography of the project site.  

Seiches/Tsunamis:  The potential for the site to be affected by a Tsunami (earthquake

generated wave) is considered nil due to the absence of any large bodies of water near the

site. The existing infiltration basins located approximately 425 feet to the east-northeast

of the site are relatively shallow and are considered to contain water very infrequently.

Therefore, the potential for the site to be affected by a seiche is considered remote.

Flooding (Water Storage Facility Failure): Silverwood Lake is a large water storage facility

located above the site which could possibly rupture during an earthquake and affect the

site by flooding. In addition, the existing infiltration basins located approximately 425 feet

to the east-northeast, should they contain water, could possibly rupture during an

earthquake and affect the site by flooding. Flooding of the site due to failure of either of

these facilities should be evaluated by the project engineer.

Seismically-Induced Landsliding:  Due to the relatively low relief of the site and surrounding

region, the potential for landslides to occur at the site is considered nil.

Rockfalls:  No large, exposed, loose or unrooted boulders are present above the site that

would affect the integrity of the site. 

Seismically-Induced Settlement:  Settlement generally occurs within areas of loose,

granular soils with relatively low density.

SOILS AND SEISMIC DESIGN CRITERIA (California Building Code)

Section 1613 of Chapter 16 of the 2013 California Building Code (CBC) contains the
procedures and definitions for the calculations of the earthquake loads on structures and
non structural components that are permanently attached to structures and their supports
and attachments.

It should be noted that the classification of use and occupancy of all proposed structures
at the site, and thus design requirements, shall be the responsibility of the structural
engineer and the building official.
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CBC Earthquake Design Summary

The following earthquake design criteria have been formulated for the site utilizing the
source referenced above. However, these values should be reviewed and the final design
should be performed by a qualified structural engineer familiar with the region.

CBC 2013 SEISMIC DESIGN SUMMARY
Site Location (USGS WGS84) 34.3701,  -117.2463, Risk Category II

Site Class Definition (Table 1613.3.1(1)) D

Ss Mapped Spectral Response Acceleration at 0.2s Period, (Figure 1613.3.1(2)) 2.071

S1 Mapped Spectral Response Acceleration at 1s Period, (Figure 1613.3.3(11)) 0.797

Fa Short Period Site Coefficient at 0.2s Period, (Table 1613.3.3(11)) 1.0

Fv Long Period Site Coefficient at 1s Period,(Table 1613.3.3(2)) 1.5

SMS Adjusted Spectral Response Acceleration at 0.2s Period, (eq .16-37) 2.071

SM1Adjusted Spectral Response Acceleration at 1s Period, (eq .16-38) 1.195

SDS Design Spectral Response Acceleration at 0.2s Period,(eq .16-39) 1.381

SD1 Design Spectral Response Acceleration at 1s Period, (eq .16-40) 0.797

Seismic Design Category - Short Period (Table 1613.3.5(1)) E

Seismic Design Category - Long Period (Table 1613.3.5(2)) E

CONCLUSIONS

General

This investigation provides a broad overview of the geotechnical and geologic factors which

are expected to influence future site planning and development. On the basis of our field

investigation and testing program, it is the opinion of LOR Geotechnical Group, Inc. that

the proposed solar facility is feasible from a geotechnical standpoint, provided the

recommendations presented in this report are incorporated into design and implemented

during grading and construction. 

The subsurface conditions encountered in our exploratory borings are indicative of the

locations explored. The subsurface conditions presented here are not to be construed as

being present the same everywhere on the site. If conditions are encountered during the

construction of the project which differ significantly from those presented in this report, this
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firm should be notified immediately so we may assess the impact to the recommendations

provided.

Foundation Support

Based upon the field investigation and test data, it is our opinion that the upper native soils

will not, in their present condition, provide uniform and/or adequate support for the

proposed solar energy structures. Our in-place density and equivalent SPT test data

indicated variable in-situ conditions of the upper native soils, typically ranging from loose

to medium dense states. This condition may cause unacceptable differential and/or overall

settlements upon application of the anticipated foundation loads at the site.

To provide adequate support for the proposed solar energy structures, we recommend that

foundations be embedded in more competent alluvial materials that exist beneath depths

of approximately 6 feet below the original natural grade.

Geologic Mitigations

No special geologic mitigation methods are deemed necessary at this time, other than the

geotechnical recommendations provided in the following sections.

Seismicity

Seismic ground rupture is generally considered most likely to occur along pre-existing

active faults. Since no known faults are known to exist at, or project into the site, the

probability of ground surface rupture occurring at the site is considered nil. 

Due to the site's close proximity to the fault zones described within, it is reasonable to

expect a moderately strong ground motion seismic event to occur during the lifetime of the

proposed development on the site. Large earthquakes could occur on other faults in the

general area, but because of their lesser anticipated magnitude and/or greater distance,

they are considered less significant than the faults described herein from a ground motion

standpoint.

RECOMMENDATIONS

Geologic Recommendations
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No special geologic recommendation methods are deemed necessary at this time, other

than the geotechnical recommendations provided in the following sections.

General Site Grading

It is imperative that no clearing and/or grading operations be performed without the

presence of a qualified geotechnical engineer. An on-site, pre-job meeting with the owner,

the developer, the contractor, jurisdictional agency, and geotechnical engineer should

occur prior to all grading related operations. Operations undertaken at the site without the

geotechnical engineer present may result in exclusions of affected areas from the final

compaction report for the project.

Grading of the subject site should be performed in accordance with the following

recommendations as well as applicable portions of the California Building Code, and/or

applicable local ordinances.

All areas to be graded should be stripped of significant vegetation and other deleterious

materials.

Any uncontrolled fills encountered during site preparation should be completely removed,

cleaned of significant deleterious materials, and may be reused as compacted fill.

Cavities created by removal of subsurface obstructions should be thoroughly cleaned of

loose soil, organic matter and other deleterious materials, shaped to provide access for

construction equipment, and backfilled as recommended in the following Engineered

Compacted Fill section of this report.

Initial Site Preparation

It is our understanding that the site will need minimal preparation prior to the placement of

the solar array system. Minimal site grading and clearing of all brush and grasses should

be  done before driving/drilling of piles. 

Preparation of Fill Areas

Prior to placing fill, the surfaces of all areas to receive fill should be scarified to a depth of

at least 12 inches. The scarified soil should be brought to near optimum moisture content

and recompacted to a relative compaction of at least 90 percent (ASTM D 1557).
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Engineered Compacted Fill

The on-site soils should provide adequate quality fill material, provided they are free from

organic matter and other deleterious materials. Unless approved by the geotechnical

engineer, rock or similar irreducible material with a maximum dimension greater than 6

inches should not be buried or placed in f ills.

If required, import fill should be inorganic, non-expansive granular soils free from rocks or

lumps greater than 6 inches in maximum dimension. Sources for import fill should be

approved by the geotechnical engineer prior to their use.

Fill should be spread in maximum 8-inch uniform, loose lifts with each lift brought to near

optimum moisture content, and compacted to a relative compaction of at least 90 percent

in accordance with ASTM D 1557.

Based upon the relative compaction of the near surface natural soils determined during this

investigation and the relative compaction anticipated for compacted native fill soil, we

estimate a compaction shrinkage factor of approximately 10 to 15 percent. In addition, we

would anticipate subsidence of approximately 0.20 feet. These values are for estimating

purposes only, and are exclusive of losses due to stripping or the removal of subsurface

obstructions. These values may vary due to differing conditions within the project

boundaries and the limitations of this investigation. Please note that the shrinkage values

are for the native soils only. Shrinkage should be monitored during construction. If

percentages vary, provisions should be made to revise final grades or adjust quantities of

borrow or export.

Short-Term Excavations

Following the California Occupational and Safety Health Act (CAL-OSHA) requirements,

excavations 5 feet deep and greater should be sloped or shored. All excavations and

shoring should conform to CAL-OSHA requirements.  

Short-term excavations 5 feet deep and greater shall conform to Title 8 of the California

Code of Regulations, Construction Safety Orders, Section 1504 and 1539 through 1547. 

Based on our exploratory borings, it appears that Type C soil is the predominant type of

soil on the project and all short-term excavations should be based on this type of soil.
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Deviation from the standard short-term slopes are permitted using option 4, Design by a

Registered Professional Engineer (Section 1541.1). 

Slope Construction

Preliminary data indicates that cut and fill slopes should be constructed no steeper than

two horizontal to one vertical. Fill slopes should be overfilled during construction and then

cut back to expose fully compacted soil. A suitable alternative would be to compact the

slopes during construction, then roll the final slopes to provide dense, erosion-resistant

surfaces. 

Soil Expansiveness

The upper materials encountered during this investigation were observed to be mainly

granular and considered to have a very low expansion potential. Therefore, specialized

construction procedures to specifically resist expansive soil activity are not anticipated at

this time. In order to verify this, additional evaluation of on-site and imported soils for their

expansion potential should be conducted following completion of the grading operation.

Foundation Design

Several foundation options for the proposed solar arrays w ere provided to us by you.

These options include cast-in-place concrete piles, driven galvanized steel tube piles,

and helical piles. Recommendations for each option are presented in the follow ing

sections.

Cast-in-Drilled-Hole (CIDH) Concrete Piles

We have est imated the allow able and ult imate dow nw ard load capacity for cast-in-

drilled-hole concrete piles using tentat ive pier diameters of 1 and 2 feet and pier

embedment depths of 6, 7, and 8 feet  as specif ied by you for typical solar array

foundations. We have also est imated the allow able and ult imate dow nw ard load

capacity for cast-in-drilled-hole concrete piles using tentat ive pile diameters of 2 and

3 feet and pile embedment lengths at 10, 11, 12, 13 and 14 feet as specif ied by you

for typical drive pile foundations.
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The results of our calculations are summarized in the follow ing tables:

ESTIMATED DOWNWARD CAST-IN-PLACE CONCRETE PILE LOAD CAPACITY FOR TYPICAL ARRAY

FOUNDATION (kips)

ALLOWABLE

Pile Diameter

(Feet)

Pile Embedment Depth

6 Feet 7 Feet 8 Feet 

1 4 5 6

2 14 18 21

ESTIMATED DOWNWARD CAST-IN-PLACE CONCRETE PILE LOAD CAPACITY FOR TYPICAL DRIVE PIER

FOUNDATION (kips)

ALLOWABLE

Pile Diameter

(Feet)

Pile Embedment Depth

10 feet 11 Feet 12 Feet 13 Feet 14 Feet

2 27 30 34 37 40

3 55 61 67 73 79

An overall factor of safety of 3 was considered in the allowable load capacity computations.

It should be noted that the load capacity computations are based on end bearing only.

Piles should be spaced a minimum of 3 pile diameters center to center. Piles spaced

closer w ill require a load capacity reduction.

Driven Galvanized Steel Tube Piles

We have estimated the allowable and ultimate load capacity for driven galvanized steel

tube piles with a tentative diameter of 4.5 inches and pile embedment depths of 7 and 10

feet.
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The results of our calculations are presented in the following table:

ESTIMATED DOWNWARD DRIVEN GALVANIZED STEEL TUBE PILE LOAD CAPACITY FOR TYPICAL DRIVE

PIER FOUNDATION (kips)

ALLOWABLE

Pile Diameter

(Feet)

Pile Embedment Depth

7 feet 10 Feet

0.375 1 4

An overall factor of safety of 3 w as considered in the allow able load capacity

computations. It  should be noted that the load capacity computat ions are based on

skin frict ion only since the diameter of the pile is small and the end bearing value is

negligible.

Helical Piles

To estimate the allowable and ultimate load capacity of helical piles the following formula

should be used:

P = Ó A * Nq * q

P = The ultimate capacity of the helical screw pile (lbs)

A = The area of the helical plate (sqft)

Nq = Bearing capacity factor = 20 for a friction angle of 29 degrees

q = Soil overburden pressure at the bottom of each plate (psf)

The allowable load capacity for the helical piles should be equal to the ultimate capacity

of the helical pile divided by a factor of safety of 3. We can calculate the allowable and

ultimate load capacity once a helical pile design has been chosen. 

Piles should be spaced a minimum of 3 pile diameters center to center. Piles spaced

closer w ill require a load capacity reduction. 

It  should also be stated that the recommended pier/pile capacit ies w ere est imated

assuming that no signif icant changes in grade w ill occur w ithin the pier/pile foundation

area. This means that the top of the pier/piles w ould lie at or very near the current

grade of the ground surface
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For preliminary lateral load design of the pier/piles, w e recommend an allow able lateral

soil bearing pressure of 250 pounds per square foot per foot of depth into alluvial

materials. The recommended values of lateral soil bearing pressure should be applied

over the diameter of the pier/pile. We can calculate the shear, movement, and

deflect ion of the pier/piles after specif ic loading information is provided.

Aspects such as pier/pile drilling, shaft alignment, and concrete/steel quality control,

among others, should be closely monitored during construct ion. It  is recommended

that the project geotechnical engineer be present at the t ime of the boring operat ions

to confirm that the design assumptions have been met during construct ion. Caving,

part icularly in the upper 15 feet of nat ive soil, may be encountered during drilling. A

casing or a drilling f luid may be useful to overcome these problems. A maximum

vert ical shaft misalignment of less than 1 percent, or other criterium established by

the project civil engineer, should be adhered to. The alignment and cleanliness (the

later if  drilling f luid is not applied) of the borehole should be inspected prior to pouring

concrete and/or placing reinforcement steel. To ensure the shaft continuity, the

volume of poured concrete and the volume of the shaft can be compared for the pile.

A minimum 28-day concrete strength of 3,000 psi should be utilized for concrete pier

construction. Concrete test cylinders should be taken to verify the actual concrete

strength used.

Sett lement 

Total stat ic sett lement of individual foundations w ill vary depending on the w idth of

the foundation and the actual load supported. Maximum stat ic sett lement of  the

proposed concrete piers and driven galvanized steel tube piles designed and

constructed in accordance w ith the preceding recommendations are est imated to be

on the order of 1 inch and 0.5 inches respectively. Stat ic sett lement of all foundations

is expected to occur rapidly, primarily as a result  of elast ic compression of support ing

soils as the loads are applied, and should be essentially completed short ly after init ial

applicat ion of the loads. 

Our evaluation of sett lements of sands due to earthquake shaking for condit ions

previously stated w ithin the liquefact ion port ion of  this report est imated a potential

total dynamic sett lement of up to 3.73 inches (See Appendix E).
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Foundation Design - Spread Footing

Spread foundations may be used in conjunction w ith an engineer compacted f ill mat.

The use of an engineer compacted f ill mat w ill require the complete removal and

replacement as engineer compacted f ill of all exist ing loose alluvial materials and any

undocumented f ill that may be encountered.

Spread foundations should lie upon a minimum of at least 36 inches of engineered

compacted f ill. Where remedial grading has not provided this minimum, these areas

should be further over-excavated to provide this depth. Removals and any over-

excavation should extend outw ard from the foundation a distance equal to the

excavation depth for a minimum of 5 feet. 

For a square foot ing w ith minimum dimensions of 12 inches by 12 inches and a depth

of 12 inches, a maximum soil bearing pressure of 1,500 pounds per square foot (psf)

for dead plus live loads may be used. This bearing pressure may be increased by 100

psf for each addit ional foot of w idth, and by 500 psf for each addit ional foot of depth,

up to a maximum of 4,000 psf. For example, a square foot ing 4 feet by 4 feet w ith

a depth of 4 feet into competent nat ive materials w ill have an allow able bearing

pressure of 3,800 psf.

The values apply to the maximum edge pressure for foundations subjected to

eccentric loads or overturning. The recommended pressures apply for the total of dead

plus f requent ly applied live loads, and incorporate a factor of safety of at least 3.0. 

The allow able bearing pressures may be increased by one-third for temporary w ind or

seismic loading. The resultant of the combined vert ical and lateral seismic loads should

act w ithin the middle one-third of the foot ing w idth. The maximum calculated edge

pressure under the toe of foundat ions subjected to eccentric loads or overturning 

should not exceed the increased allow able pressure. Foundations should be setback

from slopes as detailed in the California Building Code.

Resistance to lateral loads w ill be provided by passive earth pressure and base frict ion.

For foot ings bearing against compacted f ill, passive earth pressure may be considered

to be developed at a rate of 250 pounds per square foot per foot of  depth. Base

frict ion may be computed at 0.25 t imes the normal load. Base frict ion and passive

earth pressure may be combined w ithout reduction.
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Total sett lement of individual foundations w ill vary depending on the w idth of the

foundation and the actual load supported. Dif ferential sett lements betw een adjacent

foot ings should be about one-half  of the total sett lement. Sett lement of all foundations

is expected to occur rapidly, primarily as a result  of elast ic compression of support ing

soils as the loads are applied, and should be essentially completed short ly after init ial

applicat ion of the loads. 

Footings on very low  expansive soils w ill not required any part icular reinforcement

from the geotechnical standpoint.

Structural Slab-on-Grade

To provide adequate support, concrete slabs-on-grade should bear on a minimum of 24

inches of compacted soil placed over competent alluvium. The final pad surfaces should

be rolled to provide smooth, dense surfaces upon which to place the concrete.

For design of slabs and estimating slab deflection, a modulus of subgrade reaction (k) of

275 pounds per square inch per inch of deflection may be used. Settlements of lightly

loaded slabs should be negligible. Where feasible, we recommend that the pouring of the

slabs be deferred until most of the column dead loads have been applied.

The slabs should be protected from rapid and excessive moisture loss which could result

in slab curling. Careful attention should be given to slab curing procedures, as the site area

is subject to large temperature extremes, humidity, and strong winds.

Exterior Flatwork

To provide adequate support, exterior flatwork improvements should rest on a minimum

of 12 inches of soil compacted to at least 90 percent (ASTM D 1557). 

Preliminary Pavement Design

Testing and design for preliminary on-site pavement was conducted in accordance with the

California Highway Design Manual. Based upon our preliminary sampling and testing, and

upon traffic indices generally assumed for these kind of improvements, it appears that the

structural sections tabulated below should provide satisfactory pavements for the project:
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AREAS T.I.
DESIGN

R-VALUE
PRELIMINARY SECTION

Parking and Driveway Areas

(Light Vehicular Traffic and

Occasional Truck Traffic)

5.0 50 0.20' AC/0.35' AB

AC- Asphalt Concrete

AB - Class 2 Aggregate Base

The above structural sections are predicated upon 90 percent relative compaction (ASTM

1557) of all utility trench backfills and 95 percent relative compaction (ASTM 1557) of the

upper 12 inches of pavement subgrade soils and of any aggregate base utilized. In

addition, the aggregate base should meet Caltrans specifications for Class 2 Aggregate

Base.

The equivalent California Bearing Ratio for an R-value of 70 is 23.This values is based on

the lowest R-value obtained from the R-value determination tests presented on Enclosures

C-4 and C-5. 

Field Resistivity, Thermal Resistivity and Corrosion Protection

The results of the field resistivity, thermal resistivity, and corrosion testing conducted by our

sub-consultant HDR is presented within Appendix E. Their conclusions and

recommendations for the various aspects related to their testing is also provided within

Appendix E.

Construction Monitoring

Post investigative services are an important and necessary continuation of this

investigation. Project plans and specifications should be reviewed by this firm prior to

construction to confirm that the intent of the recommendations presented herein have been

incorporated into the design.

During construction, sufficient and timely geotechnical observation and testing should be

provided to correlate the findings of this investigation with the actual subsurface conditions

exposed during construction.  Items requiring observation and testing include, but are not

necessarily limited to, the following: 
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1. Site preparation-stripping and removals.

2. Excavations, including approval of the bottom of excavation prior to backfilling.

3. Scarifying and recompacting prior to fill placement.

4. Subgrade preparation for pavements and slabs-on-grade.

5. Placement of engineered compacted fill and backfill, including approval of fill

materials and the performance of sufficient density tests to evaluate the degree of

compaction being achieved.

6. Foundation excavations, including piles and footings.

LIMITATIONS

This report contains geotechnical conclusions and recommendations developed solely for

use by Lake Arrowhead Community Services District and their design sub-consultants, for

the purposes described earlier. It may not contain sufficient information for other uses or

the purposes of other parties. The contents should not be extrapolated to other areas or

used for other facilities without consulting LOR Geotechnical Group, Inc.

The recommendations are based on interpretations of the subsurface conditions concluded

from information gained from subsurface explorations, and a surficial site reconnaissance.

The interpretations may differ from actual subsurface conditions, which can vary

horizontally and vertically across the site. Due to possible subsurface variations, all aspects

of field construction addressed in this report should be observed and tested by the project

geotechnical consultant.

If parties other than LOR Geotechnical Group, Inc. provide construction monitoring

services, they must be notified that they will be required to assume responsibility for the

geotechnical phase of the project being completed by concurring with the

recommendations provided in this report or by providing alternative recommendations.

The report was prepared using generally accepted geotechnical engineering practices

under the direction of a state licensed geotechnical engineer. No warranty, expressed or

implied, is made as to conclusions and professional advice included in this report. Any
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persons using this report for bidding or construction purposes should perform such

independent investigations as deemed necessary to satisfy themselves as to the surface

and subsurface conditions to be encountered and the procedures to be used in the

performance of work on this project.

TIME LIMITATIONS

The findings of this report are valid as of this date.  Changes in the condition of a property

can, however, occur with the passage of time, whether they be due to natural processes

or the work of man on this or adjacent properties.  In addition, changes in the Standards-of-

Practice and/or Governmental Codes may occur.  Due to such changes, the findings of this

report may be invalidated wholly or in part by changes beyond our control.  Therefore, this

report should not be relied upon after a significant amount of time without a review by LOR

Geotechnical Group, Inc., verifying the suitability of the conclusions and recommendations.

CLOSURE

It has been a pleasure to assist you with this project.  We look forward to being of further

assistance to you as construction begins.  Should conditions be encountered during

construction that appear to be different than indicated by this report, please contact this

office immediately in order that we might evaluate their effect. 
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Should you have any questions regarding this report, please feel free to contact us at your

convenience.

Respectfully submitted,

LOR Geotechnical Group, Inc.

Robert M. Markoff, CEG 2073

Engineering Geologist

John P. Leuer, GE 2030

President

AAT:RMM:JPL:ejt

Distribution: Addressee (4) and via email sschroder@lakearrowheadcsd.com
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AERIAL PHOTOGRAPHS

(Source: San Bernardino County Flood Control)

DATE FLIGHT NO. PHOTO NO(S). SCALE

1942 (Fairchild) (Index) 1" = 3 miles

January 23, 1953 AXL-29K 31-32 1" = 1,667'

June 23, 1959 AXL-1W 77 and 78 1" = 1,667'

May 28, 1968 AXL-3JJ 51 and 52 1" = 1,667'

October 13, 1972 C-196 23 and 29 1" = 4,000'

June 20, 1974 C-253 137 and 138 1" = 2,000'

May 15, 1979 C-292 34 1" = 2,000'

July 8, 1983 C-435 3 and 4 1" = 6,200'

March 15, 1989 C-473 262 and 263 1" = 2,000'

March 28, 1991 C-484 39 and 40 1" = 2,000'

September 22,

1994

C-517 9 and 10 1" = 1,200'

January 18, 2005 C-552 2-4 and 2-5 1" = 1,000'
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APPENDIX B

FIELD INVESTIGATION

Subsurface Exploration

The site was investigated on November 26, 2014 and consisted of advancing 5 exploratory

borings to depths between 6.5 and 38 feet below the existing ground surface. The

approximate locations of the borings are shown on the attached Boring Location Map,

Enclosure A-2, within Appendix A.

The exploration was conducted with a Mobile B-61 drill rig equipped with an 8-inch

diameter hollow stem auger. The soils were continuously logged by a engineering geologist

from this firm who inspected the site, created detailed logs of the borings, obtained

undisturbed, as well as disturbed, soil samples for evaluation and testing, and classified

the soils by visual examination in accordance with the Unified Soil Classification System.

Relatively undisturbed samples of the subsoils were typically obtained at a maximum

interval of 5 feet. The samples were recovered by using a California split barrel sampler

of 2.40-inch inside diameter and 3.25-inch outside diameter from the ground surface to the

maximum depths attained. The samplers were driven by a 140-pound automatic trip

hammer dropped from a height of 30 inches. The number of hammer blows required to

drive the sampler into the ground the final 12 inches were recorded and further converted

to an equivalent SPT N-values, which are included in the boring logs. All samples were

taken to our laboratory for storage and testing. Detailed logs of the borings are presented

on the enclosed Boring Logs, Enclosures B-1 through B-5. A Boring Log Key and a Soils

Classification Chart are presented as Enclosures B-i and B-ii, respectively.



APPENDIX C

LABORATORY TESTING

General

Selected soil samples obtained from the borings were tested in our laboratory to evaluate

the physical properties of the soils affecting foundation design and construction

procedures. The laboratory testing program performed in conjunction with our investigation

included moisture content, dry density, laboratory compaction, direct shear, consolidation,

sieve analysis, sand equivalent, and R-value. Descriptions of the laboratory tests are

presented in the following paragraphs:

Moisture-Density Tests

The moisture content and dry density information provides an indirect measure of soil

consistency for each stratum, and can also provide a correlation between soils on this site.

The dry unit weight and field moisture content were determined in general accordance with

ASTM D2937 and 2216, respectively, for selected undisturbed and in-place samples, and

the results are shown on the boring logs, Enclosures B-1 through B-5, for convenient

correlation with the soil profile.

Laboratory Compaction

Selected soil samples were tested in the laboratory to determine compaction

characteristics using the ASTM D 1557 compaction test method. The results are presented

in the following table:

LABORATORY COMPACTION

Boring

Number

Sample Depth

(feet)

Soil Description

(U.S.C.S.)

Maximum

Dry Density

(pcf)

Optimum

Moisture

Content

(percent)

B-2 2-4 (SM) Silty Sand 111.0 8.5



Direct Shear Tests

Shear tests are performed with a direct shear machine at a constant rate-of-strain (usually

0.04 inches/minute). The machine is designed to test a sample partially extruded from a

sample ring in single shear. Samples are tested at varying normal loads in order to

evaluate the shear strength parameters, angle of internal friction and cohesion. Samples

are tested in a relatively undisturbed condition.

The results of the shear tests are presented in the following table:

DIRECT SHEAR TESTS

Boring

Number

Sample Depth

(feet)

Soil Description

(U.S.C.S.)

Cohesion

(psf)

 Angle of

Internal

Friction

(degrees)

B-1 5 (SM) Silty Sand 100 29

B-3 7 (SM) Silty Sand 0 30

Consolidat ion Tests

The apparatus used for the consolidat ion tests (odometer) is designed to test a one-

inch high port ion of the undisturbed soil sample as contained in a sample ring. Porous

stones and f iller paper are placed in contact w ith the top and bottom of the specimen

to permit the addit ion or release of w ater. Loads are applied to the test specimen in

specif ied increments, and the result ing axial deformations are recorded. The results

are plotted as log of axial pressure versus consolidat ion or compression, expressed as

strain or sample height.

Samples are tested at f ield and greater-than f ield moisture contents. The results are

show n on Enclosures C-1 through C-3.

R-Value Test

Soil samples were obtained at probable pavement subgrade level and selected soil

samples were tested to determine their R-value using the California R-Value Test Method,

Caltrans Number 301. The results of the sieve analysis, sand equivalent, and R-value tests

are presented on Enclosures C-4 and C-5.
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INDEX MAP 
PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A-1 

DATE: JANUARY 2015 LOR Geotechnical Group, Inc. 
SCALE: 1" = 2,000' 



(Locations Approximate) 
Map Symbols 

• B-5 - Exploratory Boring Location 

BORING LOCATION MAP 
PROJECT: PROPOSED HESPERIA SOLAR FARM SITE HESPERIA CA PROJECT NO: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A-2 

LOR Geotechnical Group, Inc. DATE: JANUARY 2015 

SCALE: 1" "'130' 
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TOTAL# OF EVENTS ON PLOT: 1487 

TOTAL# OF EVENTS WITHIN SEARCH RADIUS: 605 

MAGNITUDE DISTRIBUTION OF SEARCH RADIUS EVENTS: 

4.0- 4.9 : 539 
5.0- 5.9: 60 
6.0- 6.9: 4 
7.0- 7.9: 2 
8.0- 8.9: 0 

0 50 

KILOMETERS 

CLOSEST EVENT: 4.0 ON WEDNESDAY, APRIL 04, 1990 LOCATED APPROX. 15 KILOMETERS EAST OF THE SITE 

LARGEST 5 EVENTS: 

7.3 ON SUNDAY, JUNE 28, 1992 LOCATED APPROX. 76 KILOMETERS EAST OF THE SITE 
7.1 ON SATURDAY, OCTOBER 16, 1999 LOCATED APPROX. 92 KILOMETERS EAST OF THE SITE 
6.5 ON THURSDAY, APRIL 10, 1947 LOCATED APPROX. 94 KILOMETERS NORTHEAST OF THE SITE 
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0 5 

KILOMETERS 

CLOSEST EVENT: 1.5 ON TUESDAY, JANUARY 15, 1985 LOCATED APPROX. 1 KILOMETER SOUTH OF THE SITE 

LARGEST 5 EVENTS: 
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Subsurface Exploration 

APPENDIX B 
FIELD INVESTIGATION 

The site was investigated on November 26, 2014 and consisted of advancing 5 exploratory 
borings to depths between 6.5 and 38 feet below the existing ground surface. The 
approximate locations of the borings are shown on the attached Boring Location Map, 
Enclosure A-2, within Appendix A. 

The exploration was conducted with a Mobile B-61 drill rig equipped with an 8-inch 
diameter hollow stem auger. The soils were continuously logged by a engineering geologist 
from this firm who inspected the site, created detailed logs of the borings, obtained 
undisturbed, as well as disturbed, soil samples for evaluation and testing, and classified 
the soils by visual examination in accordance with the Unified Soil Classification System. 

Relatively undisturbed samples of the subsoils were typically obtained at a maximum 
interval of 5 feet. The samples were recovered by using a California split barrel sampler 
of 2.40-inch inside diameter and 3.25-inch outside diameter from the ground surface to the 
maximum depths attained. The samplers were driven by a 140-pound automatic trip 
hammer dropped from a height of 30 inches. The number of hammer blows required to 
drive the sampler into the ground the final 12 inches were recorded and further converted 
to an equivalent SPT N-values, which are included in the boring logs. All samples were 
taken to our laboratory for storage and testing. Detailed logs of the borings are presented 
on the enclosed Boring Logs, Enclosures B-1 through B-5. A Boring Log Key and a Soils 
Classification Chart are presented as Enclosures B-i and B-ii, respectively. 



CONSISTENCY OF SOIL SAMPLE KEY 

SANDS 
S~mbol Descrigtion 

SPT BLOWS CONSISTENCY 

0-4 Very Loose 

4-10 Loose 

10-30 Medium Dense 

30-50 Dense 

Over 50 Very Dense 

COHESIVE SOILS 

~ 
INDICATES CALIFORNIA 
SPLIT SPOON SOIL 
SAMPLE 

INDICATES BULK SAMPLE 

~ INDICATES SAND CONE 
OR NUCLEAR DENSITY 
TEST 

-- INDICATES STANDARD --- PENETRATION TEST (SPT) --
SPT BLOWS CONSISTENCY - SOIL SAMPLE --

0-2 Very Soft 

2-4 Soft 

4-8 Medium TYPES OF LABORATORY TESTS 

8-15 Stiff 1 Atterberg Limits 

15-30 Very Stiff 2 Consolidation 

30-60 Hard 
3 Direct Shear (undisturbed or remolded) 

Over60 Very Hard 
4 Expansion Index 

5 Hydrometer 

6 Organic Content 

7 Proctor (4", 6", or Cal216) 

8 R-value 

9 Sand Equivalent 

10 Sieve Analysis 

11 Soluble Sulfate Content 

12 Swell 

13 Wash 200 Sieve 

14 Corrosion 

BORING LOG LEGEND 

PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: 8-i 

LOR Geotechnical Group, Inc. DATE: JANUARY 2015 



SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS SYMBOLS TYPICAL 
GRAPH LETTER DESCRIPTIONS 
~~· 

GW 
WELL-GRADED GRAVELS, GRAVEL -

CLEAN ·- SAND MIXTURES, LITTLE OR NO 
~· ' 

GRAVEL GRAVELS :_:_~ 
FINES 

AND - --
!LITTLE OR NO FINES} =- POORLY-GRADED GRAVELS, GRAVEL GRAVELLY ~~ 

GP SOILS ~~ - SAND MIXTURES, LITTLE OR NO - FINES ---

COARSE GRAVELS 
!-<=-~ ... 

GM SIL TY GRAVELS, GRAVEL - SAND · 

GRAINED ~Bi-~~ SILT MIXTURES MORE THAN 50% WITH FINES ~----!!Him"-SOILS OF COARSE 
FRACTION '/ .£-.£.2 . . 
RETAINED ON NO. !APPRECIABLE V7X,£,n7 GC CLAYEY GRAVELS, GRAVEL - SAND -
4 SIEVE AMOUNT OF FINES} 

77./..L2"7" CLAY MIXTURES 

~ ~ 
~ ~ SW WELL-GRADED SANDS, GRAVELLY 

CLEAN SANDS ~ ~ SANDS, LITTLE OR NO FINES -SAND -=-' 
MORE THAN 50% AND /LITTLE OR NO FINES/ 
OF MATERIAL IS 
LARGER THAN NO. SANDY SP POORLY-GRADED SANDS, GRAVELLY 

SAND, LITTLE OR NO FINES 
200 SIEVE SIZE SOILS 

MORE THAN 50% SANDS WITH SM SIL TY SANDS, SAND - SILT 

OF COARSE FINES MIXTURES 

FRACTION 

~/; 
-----

PASSING ON NO. 4 
!APPRECIABLE I CLAYEY SANDS, SAND - CLAY SIEVE :~ SC AMOUNT OF FINES! 

1 
MIXTURES 

INORGANIC SIL TS AND VERY FINE 

ML SANDS, ROCK FLOUR, SIL TY OR 
CLAYEY FINE SANDS OR CLAYEY 
SIL TS WITH SLIGHT PLASTICITY 

v~~ 
INORGANIC CLAYS OF LOW TO 

SILTS CL MEDIUM PLASTICITY, GRAVELLY 
AND LIQUID LIMIT % CLAYS, SANDY CLAYS, SIL TY FINE LESS THAN '/ / / CLAYS, LEAN CLAYS 

GRAINED CLAYS 50 

SOILS 
OL ORGANIC SIL TS AND ORGANIC SIL TY 

i i CLAYS OF LOW PLASTICITY 

' i 

INORGANIC SIL TS, MICACEOUS OR 

MORE THAN 50% MH DIA TOMACEOUS FINE SAND OR 

OF MATERIAL IS 
SILTY SOILS 

SMALLER THAN 

~ 
_,._. 

NO. 200 SIEVE SILTS INORGANIC CLAYS OF HIGH 
SIZE AND LIQUID LIMIT CH 

GREATER THAN PLASTICITY 
CLAYS 50 ·- - .... ·-

OH ORGANIC CLAYS OF MEDIUM TO 
HIGH PLASTICITY, ORGANIC SIL TS 

~ 

HIGHLY ORGANIC SOILS PT PEAT, HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

v. 

NOTE: DUAL SYMBOLS ARE USED TO IND/CA TE BORDERLINE SOIL CLASSIFICATIONS 

PARTICLE SIZE LIMITS 
I 

I GRAVEL SAND 
BOULDERS COBBLES 

COARSE I COARSE I SILT OR CLAY 
I FINE MEDIUM FINE 

12" 3" 3/4" No. 4 No. 10 No. 40 200 
(U.S. STANDARD SIEVE Sl2E) 

SOIL CLASSIFICATION CHART 

PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: B-ii 

LOR Geotechnical Group, Inc. 
DATE: JANUARY 2015 
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51--~~+--~~+--~~+--~~+--~---l 

7 3 2.7 96.4 

5 1.1 

11 7.0 

I 5 l---l-0---1-~~-l--1-o-.o---l-~~-l-~--J 

201---2~5-+-~~+---8.-5---1-~~-l-~--J 

251---1-7---l~~--+~7-.5~+-~~+--~---l 

3o1---33~-+--~~+----3.-2-+~~-+-~-------l 

35 67 for 6' 

~ 20% coarse grained sand, 25% medium grained sand, 30% fin 

I ~ grained sand, 20% silty fines, light brown, dry, loose. 
@ 2' rings distrubed. 
@ 3' becomes finer grained, approximately 5% fine gravel, 10% 

coarse grained sand, 20% medium grained sand, 30% fine 

I ~ grained sand, 35% fine grained sand. 

~ 
I ~ ~ '§;~:_,..:;;; 

- -
~~ 

- -

(ii! 7' rin2s disturbed. 
SW @ 8' WELL GRADED SAND, approximately 10% fine gravel, 

20% coarse grained sand, 35% medium grained sand, 30% fin 
grained sand, 5% silty fines, light brown, dry, loose to medium 

" dense. r 
SM @ 11' SIL TY SAND, approximately 5% fine gravel, 10% coarse 

grained sand, 20% medium grained sand, 30% fine grained 
sand, 35% silty fines, brown, moist, loose to medium dense. 

@ 15' slight increase in fines. 

@ 20' becomes reddish-brown in color and contains trace to mino 
amounts of clay. 

@ 25' sandier. 

@ 27' contains minor gravel to 1.5" diameter. 

@ 34' contains abundant gravel/cobbles, very difficult drilling. 
@ 35' no recovery. 

(ii' 38' refusal. 
END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIENlLake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. Mobile B61 EQUIPMENT: 

HOLE DIA.: 8" I ENCLOSURE: B-1 
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TEST DATA 
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.....l 2 DESCRIPTION 

0 SM @ 0' ALLUVIUM:SILTY SAND, approximately S% fine gravel, 
IS% coarse grained sand, 30% medium grained sand, 30% fin 

4 0.7 90.3 I grained sand, 20% silty fines, light brown, dry, loose. 

~ 
5 ~ 

3 2 4.4 91.4 I ~ 
14 4.0 103.7 I @ 7' finer grained. 

10 
ML @: 9' SANDY SILT, approximately S% coarse grained sand, 10% 

IS 3.3 99.3 I medium grained sand, 30% fine grained sand, SS% silty fines, 
brown, damp, firm/stiff. 

15 
SM @ 14' SILTY SAND, approximately S% coarse grained sand, IS~ 

6 2 10.6 89.6 I medium grained sand, 40% fine grained sand, 4S% silty fines, 
brown, damp, loose to medium dense. 

20 12 4.0 I IS.6 I @ 20' contains trace clay, reddish-brown. 

@· 23-24' includes gravel, cobbles, slightly harder drilling. 

25 17 10.0 
~ 

-7~ SP @ 29' POORLY GRADED SAND, approximately 2S% medium 
30 17 3.1 grained sand, 70% fine grained sand, S% silty fines, brown, 

~ 
damp, medium dense. 

35 17 IS.2 
- @ 36' contains abundant gravel/cobbles, very hard drilling. 

l\fti 37' refusal. r 
END OF BORING 

40 No fill 
No groundwater 
No bedrock 

45 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIENlLake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. EQUIPMENT: Mobile B61 

HOLE DIA.: 8" I ENCLOSURE: B-2 
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LOG OF BORING B-3 

DESCRIPTION 
@ 0' ALLUVlUM:SIL TY SAND, approximately 5% mostly fine 

gravel, 10% coarse grained sand, 30% medium grained sand, 
35% fine grained sand, 20% silty fines. 

@ 4' increase in fine grained sand and silt contents, damp to mois 

@ 7' approximately 5% coarse grained sand, 20% medium 
grained sand, 40% fine grained sand, 35% silty fines. 

@ 15' sandier, approximately 5% coarse grained sand, 20% 
medium grained sand, 60% fine grained sand, 15% silty fines. 

END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIEN1Lake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. 1---EQ-=-U_IP_M_E_N_T:_~ ___ M_o_bil_e_B6_l__j 
8" I ENCLOSURE: B-3 HOLE DIA.: 
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SM @ 0' ALLUVlUM:SIL TY SAND, approximately 5% mostly fine 
gravel, 10% coarse grained sand, 20% medium grained sand, 

5 2.0 93.I 

8 2 3.2 99.2 

101--~-+~~-+-~~-+--~~+-~---I 

7 1.3 

151--~---1~~-+~~--+~~-+-~~~ 

15 4.3 

301--~~1--~---1~~-+~~--+~~---1 

68 8.2 
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40°/., fine grained sand, 25% silty fines, brown, damp, loose to 
medium dense. 

@ 4' becomes slightly finer grained. 

@9' WELL GRADED SAND, approximately 10% fine gravel, 
25% coarse grained sand, 30% medium grained sand, 30% fin 
grained sand, 5% silty fines, light brown, loose to medium 
dense. 

@ IO' rings disturbed. 

@' 14' includes thin occasional layer of silty sand/sandy silt. 

~~ 
~~~ 
~~~ 
=-~ 

SM @ 18' SIL TY SAND, approximately 5% coarse grained sand, 20~ 
medium grained sand, 35% fine grained sand, 40% silty fines, 
brown, moist, loose to medium dense. 

@ 25' reddish-brown, moist and includes minor clay. 

@ 32' includes abundant gravel/cobbles, very hard drilling. 

@ 34' refusal. 

END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIEN1Lake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

HOLE DIA.: 
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-l ~ DESCRIPTION 

0 SM @ 0' ALLUVlUM:SIL TY SAND, approximately 5% fine gravel, 
10% coarse grained sand, 30% medium grained sand, 30% fin 

I 
grained sand, 25% silty fines, brown, damp, loose to medium 

6 2.5 92.9 dense. 
@ 2.5' becomes finer grained. 

5 
7 2.9 90.0 I 

END OF BORING 

No fill 
No groundwater 

10 
No bedrock 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIEN1Lake Arrowhead Community Services District ELEV A TI ON: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. r----EQ_U_IP_M_E_NT_:_~ ___ M_ob_il_e_B6_1----i 
8" I ENCLOSURE: B-5 HOLE DIA.: 



APPENDIX C 

Laboratory Testing Program and Test Results, 
Consolidation Graphs, and R-Value Determination 



General 

APPENDIX C 
LABORATORY TESTING 

Selected soil samples obtained from the borings were tested in our laboratory to evaluate 
the physical properties of the soils affecting foundation design and construction 
procedures. The laboratory testing program performed in conjunction with our investigation 
included moisture content, dry density, laboratory compaction, direct shear, consolidation, 
sieve analysis, sand equivalent, and R-value. Descriptions of the laboratory tests are 
presented in the following paragraphs: 

Moisture-Density Tests 

The moisture content and dry density information provides an indirect measure of soil 
consistency for each stratum, and can also provide a correlation between soils on this site. 
The dry unit weight and field moisture content were determined in general accordance with 
ASTM 02937 and 2216, respectively, for selected undisturbed and in-place samples, and 
the results are shown on the boring logs, Enclosures B-1 through B-5, for convenient 
correlation with the soil profile. 

Laboratory Compaction 

Selected soil samples were tested in the laboratory to determine compaction 
characteristics using the ASTM D 1557 compaction test method. The results are presented 
in the following table: 

LABORATORY COMPACTION 

Maximum 
Optimum 

Boring Sample Depth Soil Description 
Dry Density 

Moisture 
Number (feet) (U.S.C.S.) 

(pcf) 
Content 
(percent) 

B-2 2-4 (SM) Silty Sand 111.0 8.5 



Direct Shear Tests 

Shear tests are performed with a direct shear machine at a constant rate-of-strain (usually 
0.04 inches/minute). The machine is designed to test a sample partially extruded from a 
sample ring in single shear. Samples are tested at varying normal loads in order to 
evaluate the shear strength parameters, angle of internal friction and cohesion. Samples 
are tested in a relatively undisturbed condition. 

The results of the shear tests are presented in the following table: 

DIRECT SHEAR TESTS 

Angle of 
Boring Sample Depth Soil Description Cohesion Internal 

Number (feet) (U.S.C.S.) (psf) Friction 
(degrees) 

B-1 5 (SM) Silty Sand 100 29 

B-3 7 (SM) Silty Sand 0 30 

Consolidation Tests 

The apparatus used for the consolidation tests (odometer) is designed to test a one
inch high portion of the undisturbed soil sample as contained in a sample ring. Porous 
stones and filler paper are placed in contact with the top and bottom of the specimen 

to permit the addition or release of water. Loads are applied to the test specimen in 
specified increments, and the resulting axial deformations are recorded. The results 

are plotted as log of axial pressure versus consolidation or compression, expressed as 
strain or sample height. 

Samples are tested at field and greater-than field moisture contents. The results are 

shown on Enclosures C-1 through C-3. 

R-Value Test 

Soil samples were obtained at probable pavement subgrade level and selected soil 
samples were tested to determine their R-value using the California R-Value Test Method, 
Caltrans Number 301. The results of the sieve analysis, sand equivalent, and R-value tests 
are presented on Enclosures C-4 and C-5. 
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R-VALUE DETERMINATION 

Project: LACSD I Hesperia Solar Farm 
Project No.: 63138.1 Date: December 1, 2014 

Sample No.: 
Sample Location: 
Sample Depth: 

Test Specimen 

BB-1 
B-1 
0.0 - 3.0' 

Compactor Air Press (psi) 
Sample Weight (gm) 
Initial Moisture 
Moisture Added (ml) 
Compaction Moisture % 
Wet Weight (gm) 
Height (in) 
Density (pcf) 
Stabilometer @ 2000 psi 
Displacement 
R-Value 
Corrected R-Value 
Exudation Pressure 
Expansion Initial 
Expansion Final 
Expansion Pressure 
Expansion Thickness 
R-Value by Exudation: 

A 
350 

1000 
0.6 
90 
9.7 

1090 
2.53 
119.0 

23 
4.52 
76.71 

77 
750 
0 
8 

34.64 
0.27 

73 

B c 
350 350 
1000 1000 
0.6 0.6 
95 100 

10.2 10.7 
1095 1100 
2.54 2.53 
118.6 119.0 

27 32 
4.58 4.68 
72.89 68.12 

73 68 
303 141 
0 0 
4 3 

17.32 12.99 
0.13 0.10 

R-VALUE vs. EXUDATION PRESSURE 
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R-VALUE DETERMINATION 

Project: LACSD I Hesperia Solar Farm 
Project No.: 63138.1 Date: December 1, 2014 

Sample No.: 
Sample Location: 
Sample Depth: 

Test Specimen 

BB-4 
B-3 
0.0 - 3.0' 

Compactor Air Press (psi) 
Sample Weight (gm) 
Initial Moisture 
Moisture Added (ml) 
Compaction Moisture% 
Wet Weight (gm) 
Height (in) 
Density (pcf) 
Stabilometer @ 2000 psi 
Displacement 
R-Value 
Corrected R-Value 
Exudation Pressure 
Expansion Initial 
Expansion Final 
Expansion Pressure 
Expansion Thickness 
R-Value by Exudation: 

A 
350 
995 
0.5 
65 
7.1 

1060 
2.51 
119.5 

26 
4.48 
74.20 

74 
668 
0 
5 

21.65 
0.17 

70 

B c 
350 350 
995 995 
0.5 0.5 
70 75 
7.6 8.1 

1065 1070 
2.52 2.53 
119.0 118.6 

29 30 
4.38 4.44 
72.05 70.93 

72 71 
480 320 
0 0 
4 3 

17.32 12.99 
0.13 0.10 

R-VALUE vs. EXUDATION PRESSURE 
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***************************** 
~ ~ 

~ L I Q u E F y 2 * 
~ ~ 

~ version 1.50 ~ 

~ ~ 

***************************** 

EMPIRICAL PREDICTION OF 
EARTHQUAKE-INDUCED LIQUEFACTION POTENTIAL 

JOB NUMBER: 63138.l DATE: 12-15-2014 

JOB NAME: LACSD 

SOIL-PROFILE NAME: 63138.LDW 

BORING GROUNDWATER DEPTH: 24.50 ft 

CALCULATION GROUNDWATER DEPTH: 24.50 ft 

DESIGN EARTHQUAKE MAGNITUDE: 7.10 MW 

SITE PEAK GROUND ACCELERATION: 0.728 g 

BOREHOLE DIAMETER CORRECTION FACTOR: 1.00 

SAMPLER SIZE CORRECTION FACTOR: 1.00 

N60 HAMMER CORRECTION FACTOR: 1.00 

MAGNITUDE SCALING FACTOR METHOD: Idriss (1997, in press) 

Magnitude scaling Factor: 1.150 

rd-CORRECTION METHOD: NCEER (1997) 

FIELD SPT N-VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS. 

Rod Stick-up Above Ground: 3.0 ft 

CN NORMALIZATION FACTOR: 1.044 tsf 

MINIMUM CN VALUE: 0.6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 

File Name: 63138.0UT 

I CALC. I TOTAL I EFF. I FIELD I FC I CORR. ILIQUE. I 

Page 1 

PAGE 1 

IINDUC. ILIQUE. 



63138 
SOILI DEPTHISTRESSISTRESSI N IDELTAI c l(N1)60IRESISTI r ISTRESSISAFETY 

NO. I (ft) I (tsf)I (tsf)l(B/ft)IN1_60I N I CB/ft) I RATIOI d I RATIOIFACTOR 
----+------+------+------+------+-----+-----+------+------+-----+------+------

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 

0.251 
0.751 
1. 25 I 
1. 75 I 
2.251 
2.751 
3.251 
3.75 
4.25 
4.75 
5.25 
5.75 
6.25 
6.75 
7.25 
7.75 
8.25 
8.75 
9.25 
9.75 

10.25 
10.75 
11.25 
11. 75 
12.25 
12.75 
13 .25 
13. 75 
14.25 
14.75 
15.25 
15.75 
16.25 
16.75 
17.25 
17.75 
18.25 
18.75 
19.25 
19.75 
20.25 
20.75 
21.25 

0.011 
0.034 
0.057 
0.080 
0.102 
0.125 
0.148 
0.171 
0.193 
0.216 
0.239 
0. 262 
0.286 
0.310 
0.334 
0.359 
0.386 
0.413 
0.440 
0.467 
0.494 
0.521 
0.546 
0. 572 
0. 598 I 
0.6231 
0.6491 
0.6741 
0.7001 
0.7261 
0.7511 
0. 7771 
0.8011 
0.8261 
0.8511 
0.8761 
0.9001 
0.9251 
0.9501 
0.9751 
0.9991 
1. 027 I 
1. 057 I 

NCEER [1997] Method 

0.011 
0.034 
0.057 
0.080 
0.102 
0.125 
0.148 
0.171 
0.193 
0.216 
0.239 
0. 262 
0.286 
0. 310 
0.334 
0.359 
0. 386 
0.413 
0.440 
0.467 
0.4941 
0. 521 
0. 546 
0. 572 
0. 598 
0.623 
0.649 
0.674 
0.700 
0. 726 
0.751 
0. 777 
0.801 
0.826 
0.8511 
0.8761 
0.9001 
0.9251 
0.9501 
0.9751 
0.9991 
1.027 I 
1. 057 I 

File Name: 63138.0UT 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 

14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
12 

5.21 
5.21 
5.21 
5.21 
5.21 
5.21 
5.21 
5.21 
5.21 
5.21 
5 .21 
6.16 
6.16 
6.16 
6.16 
9. 77 
9. 77 
9. 77 
9. 77 
9.77 
9. 77 
9.22 
9.22 
9.22 
9.22 
9.22 
9.22 
9.22 
9.22 
9.22 
9.22 
6. 36 
6. 36 
6. 36 
6. 36 
6. 36 
6. 36 
6.36 
6.36 
6. 36 
6.36 
7.38 
7.38 
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I CALC. I TOTAL I EFF. I FIELD I FC I I CORR. ILIQUE. I IINDUC. ILIQUE. 
SOILI DEPTHISTRESSISTRESSI N IDELTAI c ICN1)60IRESISTI r ISTRESSISAFETY 

NO. I (ft) I (tsf)I (tsf)l(B/ft)IN1_60I N I CB/ft) I RATIOI d I RATIOIFACTOR 
----+------+------+------+------+-----+-----+------+------+-----+------+------

6 I 21.751 1.0871 1.0871 12 I 7.381 "' I * I 1
' I "' I "' I ...... 

6 I 22.251 1.1171 1.1171 12 I 7.381 _._ I -·· I "· I -·· I -·· I ,·:-1, 
6 I 22.751 1.1471 1.1471 12 I 7.381 -·· I -·· I -·· I ,., I ··· I ···-·· 
6 I 23.251 1.1771 1.1771 12 I 7.381 -·· I "· I -·· I "· I -·- I ···-·· 

Page 2 



63138 
6 23.751 1.207 1.207 12 7.38 -·- J. -·- I J. -·- ,•~ .)~ 

6 24.251 1.237 1. 237 12 7.38 J. -·- * I -·- -·- •/(-/; 

6 24.751 1.267 1.259 12 7. 38 1. 016 19.6 0.21310.942 0.449 0.55 
6 25.251 1.297 1. 273 12 7.38 1.016 19.6 0. 213 I 0. 941 0.454 0. 54 
7 25.751 1.328 1.289 17 8.00 0.903 23.4 0.25110.940 0.458 0.63 
7 26.251 1.359 1. 305 17 8.00 0.903 23.4 0.25110.939 0.463 0.62 
7 26.75 1. 391 1.321 17 8.00 0.903 23.4 0.251 0.938 0.467 0.62 
7 27.25 1.423 1. 337 17 8.00 0.903 23.4 0.251 0.936 0.472 0.61 
7 27.75 1.455 1. 353 17 8.00 0.903 23.4 0.251 0.935 0.476 0.61 
7 28.25 1.486 1. 369 17 8.00 0.903 23.4 0.251 0.934 0.480 0.60 
7 28.75 1. 518 1. 386 17 8.00 0.903 23.4 0.251 0.933 0.484 0.60 
7 29.25 1. 550 1.402 17 8.00 0.903 23.4 0.251 0.932 0.488 0.59 
7 29.75 1.582 1.418 17 8.00 0.903 23.4 0.251 0.931 0.491 0.59 
7 30.25 1.613 1.434 17 8.00 0.903 23.4 0.251 0.928 0.494 0. 58 
8 30.75 1.644 1.449 17 0.02 0.851 14.5 0.149 0.924 0.496 0.35 
8 31.25 1.674 1.463 17 0.02 0.851 14.5 0.149 0.920 0.498 0. 35 
8 31.75 1. 704 1.477 17 0.02 0.851 14.5 0.149 0.916 0. 500 0.34 
8 32.25 1. 733 1.492 17 0.02 0.851 14.5 0.149 0.912 0. 501 0. 34 
8 32.75 1.763 1. 506 17 0.02 0.851 14.5 0.149 0.907 0.503 0. 34 
8 33.25 1. 793 1. 520 17 0.02 0.851 14.5 0.149 0.903 0. 504 0.34 
8 33.75 1. 823 1. 534 17 0.02 0.851 14.5 0.149 0.899 0. 506 0.34 
8 34.25 1.852 1. 548 17 0.02 0.851 14.5 0.149 0.895 0. 507 0.34 
8 34.75 1.882 1. 562 17 0.02 0.851 14.5 0.149 0.891 0. 508 0.34 
8 35.25 1.912 1. 576 17 0.02 0.851 14.5 0.149 0.887 0. 509 0.34 
9 35.75 1. 943 1. 592 17 0.02 0.812 13.8 0.140 0.883 0. 510 0.32 
9 36.25 1.977 1.610 17 0.02 0.812 13.8 0.140 0.879 0. 511 0.32 
9 36.75 2.010 1.628 17 0.02 0.812 13.8 0.140 0.875 0. 511 0.32 

------------------------------------------------------------------------------
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Estimation of Settlement in Sands Dues to Earthquake Shaking 

Project Name: 

Project No.: 

Client: 

Boring: 

PGA: 
Magnitude: 
GW Depth (ft): 

Hesperia Solar Farm 

63138.1 

LAC SD 

B-2 

0.728 

7.1 
24.5 

Settlement of Dry Sands 

Layer No. From (ft) To (ft) 

1 0 2 
2 2 5 

3 5 7 
4 7 10 
5 10 15 

6 15 20 

7 20 24.5 

Settlement of Saturated Sands 

Layer No. From (ft) To (ft) 

8 24.5 25 

9 25 30 
10 30 35 
11 35 37 

Thickness (ft) Zcenter (ft) 

2 1 
3 3.5 
2 6 
3 8.5 
5 12.5 
5 17.5 

4.5 22.25 

Thickness (ft) Zcenter (ft) 

0.5 24.75 
5 27.5 
5 32.5 
2 36 

yd (pcf) (J) y (pcf) 
90.3 0.7% 90.9 
91.4 4.4% 95.4 
103.7 4.0% 107.8 
99.3 3.3% 102.6 
89.6 10.6% 99.1 
115.6 4.0% 120.2 
115.6 4.0% 120.2 

yd (pcf) (J) y (pcf) 
115.6 4.0% 120.2 
115.6 10.0% 127.2 
115.6 3.1% 119.2 
115.6 15.2% 133.2 

Total Settlement= 

CT (psf) a'm (psf) Dr(%) (NI)60 K2 Gmax (psf) Zcenter (m) rd yeff(Getr/Gmax) yeff £cm 7.5 £cm 7.1 £cm Settlement (in) 

182 120 25% 4 50.4 552,140 0.3 1.00 1.6E-04 6.3E-04 0.20% 0.18% 0.37% 0.088 
468 309 30% 5 58.5 1,027,933 1.1 0.99 2.lE-04 9.0E-04 0.50% 0.46% 0.92% 0.331 
684 451 56% 14 116.2 2,468,083 1.8 0.98 1.3E-04 2.3E+OO 0.06% 0.05% 0.10% 0.024 
992 654 59% 15 121.6 3,111,869 2.6 0.97 1.5E-04 2.6E+OO 0.06% 0.06% 0.11% 0.040 
1487 981 36% 6 66.0 2,068,861 3.8 0.96 3.3E-04 1.6E-03 0.85% 0.78% 1.56% 0.938 
2088 1378 53% 12 104.8 3,891,691 5.3 0.95 2.4E-04 4.6E-04 0.08% 0.08% 0.15% 0.092 
2629 1735 53% 12 104.8 4,366,823 6.8 0.93 2.7E-04 4.9E-04 0.09% 0.08% 0.15% 0.083 

Settlement = 1.60 

a' (psf) a' (psf) Dr(%) (NI)60 Zcenter (m) rd ('r/a') rm £ Settlement (in) 

2689 2658 53% 12 7.5 0.92 0.4426288 1.012 2.0% 0.12 
3325 2951 63% 17 8.4 0.92 0.4885346 1.012 1.4% 0.84 

3921 2891 63% 17 9.9 0.90 0.5781186 1.012 1.4% 0.84 
4187 2378 63% 17 11.0 0.89 0.7418691 1.012 1.4% 0.336 

Settlement = 2.136 

3.73 in 
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January 6, 2015 

LOR GEOTECHNICAL GROUP, INC. 
6121 Quail Valley Court 
Riverside, CA 92507 

Attention: Mr. Daniel Wishard 

via email: OWishard@LORGEO.com 

Re: Soil Corrosivity Study 
Hesperia Solar Farm 
Hesperia, California 
HOR #243875, LOR# 63138.1 

INTRODUCTION 

Field and laboratory tests have been completed for the Hesperia Solar Farm project. Laboratory 
corrosion tests have been completed on four soil samples and laboratory thermal resistivity tests 
have been completed on two soil samples. The thermal resistivity samples were compacted and 
provided by LOR Geotechnical Group. The corrosivity samples were also provided by LOR 
Geotechnical Group, but during the site visit. The purpose of these tests was to determine the 
thermal resistivity of the soil for underground electrical design, and to determine if the soils might 
have deleterious effects on underground utility piping, concrete structures, and foundation support 
piles. HOR Engineering, Inc. (HOR) assumes that the samples provided are representative of the 
most corrosive soils at the site. 

For underground electrical design, thermal resistivity results are provided as 'data only' in order to 
aid other engineers in their design. 

The proposed construction consists of an approximately 5- to 6-acre solar farm. The site is located 
at 6727 Arrowhead Lake Road in Hesperia, California. The water table depth is reportedly 
unknown; as such, its effect on site corrosivity could not be accounted for in this analysis and 
report. 

The scope of this study is limited to a determination of soil corrosivity and general corrosion control 
recommendations for materials likely to be used for construction. Our recommendations do not 
constitute, and are not meant as a substitute for, design documents for the purpose of construction. 
If the architects and/or engineers desire more specific information, designs, specifications, or 
review of design, HOR will be happy to work with them as a separate phase of this project. 

431 West Baseline Road · Claremont, CA 9171 l 
Phone: 909 .626.0967 · Fax: 909 .626.3316 
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The electrical resistivity of the soil was measured in-situ at two locations using the Wenner Four 
Pin Method per ASTM G57. This procedure gives the average resistivity to a depth equal to the 
spacing between the pins. Approximate pin spacings of 2, 4, 6, 8, 10, 25, 50, 75, 100 and 200 feet 
were used so that variations with depth could be evaluated. Strata resistivities were calculated from 
resistance data using the Barnes Procedure. Test results are shown in Table 1. An aerial photo 
showing the approximate soil resistivity test locations can be found below as Figure 1. 

Figure 1 - Wenner Four Pin Test Location 

The electrical resistivity of each soil sample was measured in a soil box per ASTM G187 in its as
received condition and again after saturation with distilled water. Resistivities are at about their 
lowest value when the soil is saturated. The pH of the saturated samples was measured per 
CTM 643. A 5:1 water:soil extract from each sample was chemically analyzed for the major soluble 
salts commonly found in soil per ASTM 04327, ASTM 06919, and AWWA 2320-B. Laboratory 
analysis was performed under HOR number 14-0902SCS and the test results are shown in 
Table 2. 

Thermal resistivity testing was performed on two soil samples using a Decagon KD2 PRO portable 
meter. The KD2 PRO portable meter works in accordance with ASTM 05334-14 by providing a 
linear heat source and temperature-measuring element. Test results are shown in Table 3. 

SOIL CORROSIVITY 

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity of a soil 
is a measure of its resistance to the flow of electrical current. Corrosion of buried metal is an 
electrochemical process in which the amount of metal loss due to corrosion is directly proportional 
to the flow of electrical current (DC) from the metal into the soil. Corrosion currents, following 
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Ohm's Law, are inversely proportional to soil resistivity. Lower electrical resistivities result from 
higher moisture and soluble salt contents and indicate corrosive soil. 

A correlation between electrical resistivity and corrosivity toward ferrous metals is: 1 

Soil Resistivity 
in ohm-centimeters 
Greater than 10,000 

2,000 to 10,000 
1,000 to 2,000 

Oto 1,000 

Corrosivity Category 
Mildly Corrosive 

Moderately Corrosive 
Corrosive 

Severely Corrosive 

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt content, 
soil types, aeration, anaerobic conditions, and site drainage. 

The average resistivities measured in the field were in the mildly corrosive category. Stratum 
resistivities were predominantly in the mildly corrosive category with some values in the moderately 
corrosive category. Average resistivities generally decreased with increasing depth. 

Electrical resistivities measured in the laboratory were in the mildly corrosive category with as
received moisture. When saturated, the resistivities were in the mildly to moderately corrosive 
categories. The resistivities dropped considerably with added moisture because the samples were 
dry as-received. 

Soil pH values varied from 6.0 to 7.9. This range is moderately acidic to moderately alkaline. 2 

These values do not particularly increase soil corrosivity. 

The soluble salt content of the samples were low. 

Nitrate was detected in low concentrations. 

Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these 
samples did not exhibit characteristics typically associated with anaerobic conditions. 

This soil is classified as moderately corrosive to ferrous metals. 

SIMILITUDE ANALYSIS 

Typical photovoltaic panels are proposed to be supported by either a driven galvanized steel pipe 
pile or a galvanized steel pipe pile encased in an unreinforced concrete pier. Drive pier foundations 
are proposed to be galvanized steel pipe pile encased in a reinforced concrete pier. 

HOR has completed a soil corrosion similitude analysis to assess the efficacy of installing the 
proposed steel piles exposed to project site soil conditions and to calculate a corrosion loss for the 

1 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, pp. 166-167. 
2 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8. 
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piles. HDR understands that a design life of 30 years is desired. A safety factor of 2 was applied to 
any corrosion rates presented in this report. 

It is assumed for this evaluation that the steel piles are to be installed with a galvanized coating and 
will not come into contact with concrete. The pH differential created by the pile in partial contact 
with both soil and concrete would significantly increase the corrosion rate of the pile near the 
concrete/soil boundary that is not accounted for in this analysis. A pile completely encased in 
concrete is a different scenario dictated more by the aggressivity of the soil towards concrete and is 
also not addressed here. 

Corrosion rates of metals in soils depend on construction details, soil moisture, etc., in addition to 
soil corrosivity, and are, therefore, difficult to predict. Data for corrosion of ferrous metals in a 
variety of soils was compiled by Melvin Romanoff of the National Bureau of Standards in a Circular 
579 entitled Underground Corrosion. The basic methodology was to identify the representative soil 
characteristics most likely to be encountered at the project site and then use the data presented in 
Circular 579 to calculate the corrosion rates based upon the similitude between the soils 
documented and the soils anticipated at the site. 

Corrosion Loss for Galvanized Coatings 

Based on the laboratory analysis (see attached Table 2) completed on the soil samples, Soil 12 
listed in Table 6 of Romanoffs Circular 579 were selected as the soil of similar composition and 
similar precipitation levels to the provided samples. Based on zinc weight loss values listed in 
Table 65 of Romanoff's Circular 579 for Soil 12, a uniform corrosion rate of 0.09 mpy was 
estimated for the galvanized coatings exposed to site soils. This equates with a loss of 2.6 mils of 
zinc coating over the 30-year design life. 

Corrosion Loss for Steel Exposed to Soils 

If insufficient zinc coating is present, the steel will next start to be consumed. Based on Soil 12, an 
average single-side uniform corrosion rate of approximately 0.96 mpy was estimated for bare steel 
exposed to site soils. For steel pile exposed to soil on both sides (exterior and interior), a total 
corrosion rate of approximately 1.92 mpy was estimated. Because the corrosion rate decreases as 
oxygen availability decreases, this worst case scenario may actually be less with uniform corrosion 
occurring at a slower rate due to lack of oxygen replenishment in the pipe interior. The amount of 
steel section loss will be dependent on the amount of galvanizing applied. 

Uniform corrosion is not the only type of corrosion that can occur on buried metals. Localized 
corrosion in the form of pitting can also occur. The pitting corrosion rate for this soil type is 
estimated to be approximately 9.8 mpy. This may be considered a pronounced pitting rate that 
would lead to premature through-wall pitting of the steel piles. However, pitting and/or perforation of 
a steel pile are not catastrophic since pitting is a highly localized phenomenon which would not 
significantly reduce the mass, weight, or structural capacity of the steel pile. 

Other literature indicates that when a pile is isolated from subsurface structures, corrosion rates are 
low and less dependent upon the nature of the soil because of the lack of availability of oxygen 3

·
4 

3 Romanoff, Melvin. Corrosion of Steel Pilings in Soils, NBS Circular 58, 1962 
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and may be retarded as much as an order of magnitude. Thus, the uniform corrosion rate below 
the water table (if present) is expected to decrease dramatically. Most of the corrosion noted in the 
literature fell within three feet below the ground water table and higher. 

CORROSION CONTROL RECOMMENDATIONS 

The life of buried materials depends on thickness, strength, loads, construction details, soil 
moisture, etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more practical 
value are corrosion control methods that will increase the life of materials that would be subject to 
significant corrosion. 

The following recommendations are based on the soil conditions discussed in the Soil Corrosivity 
section above. Unless otherwise indicated, these recommendations apply to the entire site or 
alignment. 

Steel Pipe 

Implement a// the following measures: 

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other 
nonconductive type joints should be bonded for electrical continuity. Electrical continuity is 
necessary for corrosion monitoring and possible future cathodic protection. 

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the possible 
future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of all casings. 

c. Other locations as necessary so the interval between test stations does not exceed 
1 ,200 feet. 

3. To prevent dissimilar metal corrosion cells and to facilitate the possible future application of 
cathodic protection, electrically isolate each buried steel pipeline per NACE Standard 
SP0286 from: 

a. Dissimilar metals. 

b. Dissimilarly coated piping (cement-mortar vs. dielectric). 

c. Above ground steel pipe. 

d. All existing piping. 

4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable dielectric coating intended for underground use such as: 

i. Polyurethane per AWWA C222 or 

ii. Extruded polyethylene per AWWA C215 or 

iii. A tape coating system per AWWA C214 or 

4 Revie, R. Winston, Uhlig's Corrosion Handbook (Z'd Edition), John Wiley & Sons, 2000 
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iv. Hot applied coal tar enamel per AWWA C203 or 

v. Fusion bonded epoxy per AWWA C213. 

b. Although it is customary to cathodically protect bonded dielectrically coated 
structures, cathodic protection is not recommended at this time due to moderately 
corrosive soils. Joint bonds, test stations, and insulated joints should still be 
installed and will facilitate the application of cathodic protection in the future if 
needed to control leaks. 

OPTION 2 

a. As an alternative to dielectric coating and possible future cathodic protection, apply 
a %-inch cement mortar coating per AWWA C205 or encase in concrete 3 inches 
thick, using any type of ASTM C150 Portland cement. Joint bonds, test stations, 
and insulated joints are still required for these alternatives. 

NOTE: Some steel piping systems, such as for oil, gas, and high-pressure piping systems, have 
special corrosion and cathodic protection requirements that must be evaluated for each specific 
application. 

Iron Pipe 

Implement a// the following measures: 

1. Electrically insulate underground iron pipe from dissimilar metals and from above ground 
iron pipe with insulating joints per NACE Standard SP0286. 

2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is necessary 
for corrosion monitoring and possible future cathodic protection. 

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the possible 
future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of any casings. 

c. Other locations as necessary so the interval between test stations does not exceed 
1,200 feet. 

4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable coating intended for underground use such as: 

i. Polyethylene encasement per AWWA C105; or 

ii. Epoxy coating; or 

iii. Polyurethane; or 

iv. Wax tape. 

NOTE: The thin factory-applied asphaltic coating applied to ductile iron pipe for 
transportation and aesthetic purposes does not constitute a corrosion control 
coating. 

b. Although it is customary to cathodically protect coated structures, cathodic 
protection is not recommended at this time due to moderately corrosive soils. Joint 
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bonds, test stations, and insulated joints should still be installed and will facilitate the 
application of cathodic protection in the future if needed to control leaks. 

OPTION 2 

a. As an alternative to coating systems described in Option 1 and possible future 
cathodic protection, concrete encase all buried portions of metallic piping so that 
there is a minimum of 3 inches of concrete cover provided over and around 
surfaces of pipe, fittings, and valves using any type of ASTM C150 Portland 
cement. 

Copper Tubing 

Implement a// the following measures: 

1. Place cold water copper tubing in an 8-mil polyethylene sleeve or encase in double 4-mil 
thick polyethylene sleeves and bed and backfill with clean sand at least 2 inches thick 
surrounding the tubing. Clean sand should have a minimum resistivity of no less than 
3000 ohm-cm, and a pH of 6.0-8.0. Copper tubing for cold water can also be treated the 
same as for hot water. 

2. Hot water tubing may be subject to a higher corrosion rate. Protect hot copper tubing by 
one of the following measures: 

a. Preventing soil contact. Soil contact may be prevented by placing the tubing above 
ground or encasing the tubing with PVC pipe with solvent-welded joints. or 

b. Applying cathodic protection per NACE Standard SP0169. The amount of cathodic 
protection current needed can be minimized by coating the tubing. 

Plastic and Vitrified Clay Pipe 

1. No special precautions are required for plastic and vitrified clay piping placed underground 
from a corrosion viewpoint. 

2. Protect all metallic fittings and valves with wax tape per AWWA C217 or epoxy. 

All Pipe 

1. On all pipes, appurtenances, and fittings not protected by cathodic protection, coat bare 
metal such as valves, bolts, flange joints, joint harnesses, and flexible couplings with wax 
tape per AWWA C217 after assembly. 

2. Where metallic pipelines penetrate concrete structures such as building floors, vault walls, 
and thrust blocks use plastic sleeves, rubber seals, or other dielectric material to prevent 
pipe contact with the concrete and reinforcing steel. 
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1. From a corrosion standpoint, any type of ASTM C150 Portland cement may be used for 
concrete structures and pipe because the sulfate concentration is negligible, 0 to 0.1 
percent. ·5·

5
· 
7 

2. Standard concrete cover over reinforcing steel may be used for concrete structures and 
pipe in contact with these soils due to the low chloride concentration8 found onsite. 

Cast-in-Place Concrete Piles 

1. Protect steel reinforced and unreinforced cast-in-place and cast-in-drilled-hole concrete 
piles the same way as concrete structures mentioned under the concrete section in this 
report. 

2. Do not allow the steel pile to be in partial contact with the soil. 

Driven Steel Piles 

1. A dissimilar environment corrosion cell would exist between the steel embedded in 
concrete and the steel in the soil. In the cell, the steel in the soil is the anode (corroding 
metal), and the steel in concrete is the cathode (protected metal). Minimize this cell by 
doing one of the following. 

a. Coat the part of the steel piles that will be embedded in concrete to prevent contact 
with concrete and reinforcing steel, or 

b. Fully encase the steel with concrete such that no contact with the soil is made, or 
c. Prevent all pile contact with concrete. 

2. Steel piles are most susceptible to corrosion in disturbed soil where oxygen is available. 
Corrosion rates in disturbed soil, such as fill and loose native soil, and/or within 3 feet of the 
water table are estimated to be 0.09 mpy for zinc and 1.92 mpy for steel. Apply an 
adequate thickness of zinc galvanizing to the piles to achieve the desired 30-year design 
life. Alternatively, the pile thickness can be increased to account for steel section loss and 
the galvanizing omitted. 

3. Steel pipe pile interiors may be protected by filling them with concrete or hermetically 
sealing the ends. 

CLOSURE 

The analysis and recommendations presented in this report are based upon data obtained from 
the laboratory samples. This report does not reflect variations that may occur across the site or 

5 2012 International Building Code (/BC) Section 1904.3 
6 2012 International Residential Code (/RC) which refers to American Concrete Institute (ACJ-318) Table 19.3.2.1 
7 2013 California Building Code (CBC) which refers to American Concrete Institute (AC/-318) Table 19.3.2.1 
8 Design Manual 303: Concrete Cylinder Pipe. Ameron. p. 65 
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due to the modifying effects of construction. If variations appear, HOR should be notified 
immediately so that further evaluation and supplemental recommendations can be provided. 

Our services have been performed with the usual thoroughness and competence of the 
engineering profession. No other warranty or representation, either expressed or implied, is 
included or intended. 

Please call if you have any questions. 

Respectfully Submitted, 
HOR Engineering, Inc. 

Enc: Table 1 - Soil Resistivity Field Tests 
Table 2 - Laboratory Tests on Soil Samples 

Brien L. Clark, PE 

Table 3 - Laboratory Thermal Resistivity Tests on Soil Samples 
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Table 1 - Soil Resistivity Field Tests 

LOR Geotechnica/ Group, Inc. 
Hesperia Solar Farm 

Your #63138.1, HDR #243874 
26-Nov-14 

AVERAGE 
MEASURED RESISTIVITY 

DEPTH RESISTANCE TO DEPTH 
LOCATION (feet) (ohms) (ohm-cm) 

Rl 2 2540 • 1 016 000 
' ' 

E-W Orientation • 4 500 400,000 

6 43 • 51,600 

8 25 • 40,000 

10 21.5 • 43,000 

25 6.5 • 32,500 

50 6.0 • 60,000 

75 2.3 @ 34,500 

100 1.2 • 23,400 

200 0.39 • 15,600 

R2 2 10872 • 4,348,800 
N-S Orientation 

• 1,060,000 4 1325 

6 280 • 336,000 

8 77.5 • 124,000 

10 15 • 30,000 

25 10 • 50,000 

50 7.5 • 75,000 

75 6.5 • 97,500 

100 1.3 • 25,200 

200 1.1 • 44,000 

CORROSIVlTY LEGEND (FERROUS METALS) 

8Mildly .. Moderately ~Corrosive e Severely 

431 West Baseline Road · Claremont, CA 91711 
Phone: 909 .626.0967 · Fax: 909 .626.3316 

STRATUM 
RESISTIVITY 

(ohm-cm) 
• 1,016,000 

• 249,020 

• 18,818 

• 23,889 

• 61,429 

• 27,950 

• 390,000 

• 18,649 

• 11,907 

• 11,700 

• 4,348,800 

• 603,557 

• 142,010 

• 42,864 

7,440 

• 90,000 

• 150,000 

• 243,750 

0 7,815 

• 173,250 

Page 1 of 1 



Table 2 - Laboratory Tests on Soil Samples 

Sample ID 

Resistivity Units 
as-received ohm-cm 
saturated ohm-cm 

pH 

Electrical 

Conductivity mS/cm 

Chemical Analyses 

Cations 

calcium ca2+ mg/kg 

magnesium Mg2+ mg/kg 

sodium Na1+ mg/kg 

potassium K'+ mg/kg 

Anions 

carbonate C032- mg/kg 

bicarbonate HC03
1- mg/kg 

fluoride F'- mg/kg 

chloride c1 1- mg/kg 

sulfate S042- mg/kg 

phosphate PO/ mg/kg 

Other Tests 

ammomum NH/+ mg/kg 

nitrate N031- mg/kg 

sulfide s2- qua! 

Redox mV 

LOR Geotechnical Group, Inc. 
Hesperia Solar Farm 

Your #63138./, HDR Lab #14-0902SCS 

4-Dec-14 

B-1 B-2 B-3 

@0-3' @3-6' @6-9' 

SM SM SM 

3,240,000 80,000 388,000 
7,600 8,000 6,800 

6.0 7.9 7.0 

0.05 0.06 0.09 

30 35 60 

5.9 5.9 6.6 

37 46 73 

7.5 10 8.3 

ND ND 9.0 

37 98 158 

3.4 3.3 5.5 

7.6 4.0 3.9 

11 8.2 8.3 

27 24 19 

ND ND ND 

36 23 11 

na na na 

na na na 

B-4 

@4-7' 
SM 

680,000 
12,400 

7.3 

0.03 

17 

2.5 

43 

3.7 

ND 

37 

4.2 

1.8 

4.3 

25 

ND 

12 

na 

na 

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1 :5 soil-to-water extract. 
mg/kg= milligrams per kilogram (parts per million) of dry soil. 
Redox = oxidation-reduction potential in millivolts 
ND = not detected 
na = not analyzed 
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Sample ID 

Thermal Resistivity 

as-received 

mid-point 

0% moisture 

Moisture Content 

as-received 

mid-point 

ND = not detected 
na = not analyzed 

Table 3 - Thermal Resistivity Tests on Soil Samples 

LOR Geotechnical Group, Inc. 
Hesperia Solar Farm 

Your #63138.1, HDR Lab #14-0902SCS 

4-Dec-14 

Units 

cm 0 cw-' 
cm °C w-1 

cm 0 cw-1 

%H20 

%H20 

BB-11 (R-11) BB-12 (R-12) 
@36" @36" 

SM SM 

109.4 

117.9 

312.9 

7.1% 

6.0% 

86.6 

93.4 

283.6 

7.7% 

6.4% 
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APPENDIX 5 
FEMA MAP 
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